. Heterocyclic carboxylic acid derivatives having a 2,5-substituted
oxazol opyrimdine ring 5 The present invention relates to heterocyclic
carboxylic acid derivatives conprising a 2,5-substituted oxazol opyri m di ne

ring, i ogically acceptable salts thereof I

siml ar%\?@oér@c?z@%@@re al ready described in the prior Eﬁ?@ﬁq@@ﬁ%&
2009/ 154775), which are suitable for treating nultiple sclerosis. The nbde
of action of these conpounds consists in causing a desensitization of the
EDG 1 signal pathway by activating the EDG 1 receptor (so-called
superagoni sm, which is then equivalent to a functional antagonism of the
EDG 1 signal pathway. Systemically 15 neans that especially on | ynphocytes,
t he EDBelerstyrial caphbiplia\acicsdgbratinns hialhingsal pi-ssstitdutedDxazopWitidiiiewhi ch
these cells can no | onger chenotactically follow the S1P gradi ent between
bl ood HA9 | ynph fluid. This neans that the affected | ynphocytes can no

| onger | eave the secondary |ynphatic tissue (increased hom ng) and the
nunber of freely circulating | ynphocytes in the plasma is greatly reduced.

20 Thi $hdeiressrdnnyendion!rgtapdeoioyiatsraayclih eagboagiimpadit yephatpers e@mprisingsa about

I nmuno ressi,on which is opligatorily required for the mechani sm of

hot | on2orSHRTeBR o ed ey i erts o AEKRPEEaIY ot pbGeI8a 775 The
obj ect inakedfne present invention was to provide conpounds which are suitable
25 specifically for wound healing and in particular for the treatnent of

wound healing disorders in patients with diabetes. In addition, it was
rovi.de co nds ich . are suitable for trggqtreat ment of

g?@orefgﬁg?%g?lg’s?w%ﬁ%mg%s. a'@u\l\%}ﬁ“?eqyn%?seqr%ﬁg ’Mﬁe BEYi FA6I% t 0 achi eve a

r epr odwah BheoAGUTY8Y, iveiciobird AatdERSidr tFaarlanItBic0sadropat Thaynyls o t her eby
permts, in Shar macol ogi cal ternms, a 30persistent activation of the EDG 1

si gnal 2§ Hiese WoPOYNIS gens s PCTRERPYIA fesuRiizativn oiie EDG-1Rigna2, R3,

X and Y. i : i ndj I i 5 actign of the
compourei ey AR e FOEEY e oRE e e B RR T BL R i B of ¢ ne
EDG 1 gquvalenpat vnctiond driagdnismi of te &BGradigaainsghivbprSystebtigalechani sm
of action described in WO 2009/ 154775._The invention furthernore relates to

pridcesB88NS Hratiaspepiatp sndymaRoeicedhpdinds! sianeheathiinis aermanerly use, in
P i e8Sedicls & RasOf G P2 sbbohB AL ERL fom BACHBHR BRER thé °2

conpositlrons conprisin
S1P gradient between blood and lymph fluid. This means that the affected

tymphocytes can no longer leave the secondary lymphatic tissue (increased homing)
and the number of freely circulating lymphocytes in the plasma is greatly reduced.

20  This deficiency of lymphocytes in the plasma (lymphopenia) brings about
immunosuppression which is obligatorily required for the mechanism of action of the
EDG-1 receptor modulators described in WO 20098/154775.

The object of the present invention was to provide compounds which are suitable
25  specifically for wound healing and in particular for the treatment of wound healing
disorders in patients with diabetes. In addition, it was desirable to provide
compounds which are suitable for the treaiment of diabetic foot syndrome (DFS).
Furthermore, it was desirable to achieve a reproducible activation of the EDG-1
receptor signal pathway which thereby permits, in pharmacological terms, a
30 persistent activation of the EDG-1 signal pathway.

The present invention relates to oxazolopyrimidine compounds of the formula |,



. 10 Conpared with healthy people, patients with di abetes have del ayed wound
heal ing and an increased rate of infection, especially in the case of

| ong-term hyperglycem a, caused for exanple by poor blood sugar regul ation.
The cauggsof irculation disordeys, especially i e
smal | vess%Pgﬁb§§?§§ |l ead to inpairedq%xygen 15and nuté?iﬁﬁxgﬁggp§6gﬁfthe
ti ssue. Moreover, the cell division and cell mgration rate of
keratinocytes, fibroblasts and derrmal endothelial cells is reduced.
Additionally, the activity of various defense cells (granulocytes) with
reduced phaggcytosi s ngul fing and destruction of bacteria) is restricted.
The function of ipodi es (i nmunogl obulins) against bacteria is also
restricted in th f high bl ood sugar val ues. 20 Accordingly, wounds

and infections i pat-ents with d ave to beycared for in a
particul ar way. The Edg-}l-ixecm i , a nber of the endotheli al
differentiation gene (Edg) recept rri;EE\OLFturrent ly eight identified

class A GPCRs (G protein coupl ed recepfbrs)A This 25 fanily can be divided
into subfam lies of sphingosine-1-phosphate (S1P)-activated receptors (five
menbers) and receptors activated by |ysophosphatidic acid (LPA; three

menmber sy whidteAeRIORE UK AhPRNHe Aehnks 3 iﬁ@iﬁég@%c—ﬁ&]&/. e @@1‘1 igpi d

acting on different cell types by activating CRs fromthe g receptor

f anPl y achansi jne gagpounds slibe)forrmdig-13s aot Erspre Bdgpd o deSerd)izatitigeB (=

S1P4 -8 . P5),.... Al th I.P | d i b i nt | I ul
recsenddy ECRTe BT by P8 els 0 P r it andi of Befhahmat o
act i vatdcfibn absEtiged RCRID 2009/184F75.STHEMOEALGH flhern®re RANIER th pibtyssRb

sphi nggsi ne ki nases (SPHK) and degnr‘;;lded by 5 different phosphatases or

| yeses fordhgspaeration of sennogads of e imivénl, itkeiaris@ia pertipiar a active conpound
ot er oo SIS prphdinfiRtultatk, ShEBRAFRUGSIER Grifions ForfalilhErta .
thepeof, or a physiologically acceptable solvate of 10 any of them 15
wher el Iaiompared with healthy people, patients with diabetes have delayed wound healing
and an increased rate of infection, especially in the case of long-term hyperglycemia,
caused for example by poor blood sugar regulation. The causes include circulation
disorders, especially in the area of the small vessels, which lead to impaired oxygen
15 and nutrient supply of the tissue. Moreover, the cell division and cell migration rate of
keratinocytes, fibroblasts and dermal endothelial cells is reduced. Additionally, the
activity of various defense cells {(granulocytes) with reduced phagocytosis (engulfing
and destruction of bacteria) is restricted. The function of the antibodies (immuno-
globulins) against bacteria is also restricted in the event of high blood sugar values.
20  Accordingly, wounds and infections in patients with diabetes have to be cared forin a

particular way.

The Edg-1 receptor is a member of the endothelial differentiation gene (Edg) receptor

family of currently eight identified class A GPCRs (G-protein coupled receptors). This
25  family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated

receptors (five members) and receptors activated by lysophosphatidic acid (LPA;

three members). The endogenous ligand S1P is a pluripotent lysophospholipid acting

on different cell types by activating GPCRs from the Edg receptor family, namely



. Ais chosen fromNH, 0 and S; X is chosen from (G -C6)-al kanedi yl

(C2-C6) - al kenediyl, (C2-C6)-al kynediyl, (C3-C7)- 20cycl oal kanedi yl and

(C1- C6) - al kanedi yl -oxy, which all are optionally substituted by one or nore
i denti ' ent substituents osen fromfl uor} Ealgﬂe

wher ei ﬁﬁ%%gﬁ g)@l;?ggﬁbat omof the (G - CGC‘?- al kanedi yl - oxybgﬁéup {swgé_ﬁg%%l to
the group R2; 25 Y is 4-nenbered to 7-nenbered, saturated or partially
unsat urat ed,_ cycligc or bicyclic het cycle which, in addition to the
g e ddleS U Binatsns 6 64 Paf e RuF e 1o cbird Gos 10 and Bdgrd 5”7 dent | cal
or di  fegyp !Aﬁh&%msﬁ.Pfi@%is%r@es%heéé%sférpamralce%:ﬁf;geée er Gifefllfs OF two of

the additional ri'ng nitrogen atons can carry a rogermr atom or a
(G - Closliatdeybspurisssi of BHE asmthedimedviat the adtingticubf Bdg ada@piorsa8 1€aisry one or

t d wh i ifhe het e i i [ 1 bstj t ut ed
b orSerth By AR e Sl PPl ek b S MR L a0 VeBtaderl k) <
sutzstidiﬁémi@héﬁahétésg@?gg_aség.om hydrogen, (G -C4)-alkyl and

(C3-C7)-cycl oal kyl -C, 1- wherein z is chosen fromO, 1 and 2; R2 is
chosen from phenyl ene and a dival ent residue of an aromatic, 5-nmenbered to

6- men, : | i | e which 1, 2 i tical

di 11 er SRECIEBY DY 8 eSS h Be R PSR e ma e A s r FERUIBT. ¢ he
ring nh Tarnggﬁﬁts@t@r@%iéb@ﬁérﬁtﬁﬁofrﬁs,aoﬂwﬁﬂ)@tgﬁéloﬁét@@&é&orﬁeﬁé'hﬁﬁistiﬁ%ﬂf rB&a, orand
wherein the phenyl ene and dival ent residue of an aromatic hetérocycle are

: PN . :
opt i orfaPhysielapiselly acerpiahleotad theraabrer 2 physielagiselly acomptable sadeteiafal or
disff er yt f%HQﬁjtituents R22; 15R3 is chosen from (G -C6)-al kyl,
( -Cﬁ{]a? kKenyl, (C2-C6)-al kynyl, (C3-C7)-cycloal kyl - CuH2u- and
Het - CvH2, -, wherein u and v are chosen from1l and 2, or R3 is a residue of
a saturated or unsaturated, 3-nenbered to 10-nenbered, nonocyclic or
bi cyclic ring which conprises 0, 1, 2, 3 or 4 identical or different ring

het er oat ong.chasen fromN, 0 and S, wherein one or two of the ring nitrogen
atons can W@@en 20 atomor a (Cl-C4)-al kyl substituent and one
or two of the ri sul fur atons can carry one or two 0oxo groups, and
wherein the regydu

Naringis } L1y substiFuted on one or nore ring
carbon atons by ident?xoxgmg‘f erEnt j‘bstitsuents R31, R21 is chosen
from (Cl-C4)-al kyl, (C3-07)-cycl | - 6, R’and oxy, wherein wis 25
chosen fromO0, 1 and 2 R22 is chosenNfronmthal ogen,

hydr oxy, (G - C4) - al kyl oxy, (Cl-C4)-al kyl -

15  wherein
Ais chosen from NH, O and S;

X is chosen from (C1-Cg)-alkanediyl, (C2-Cs)-alkenediyi, (C2-Cg)-alkynediyl, (C3-Cy)-
20 cycloalkanediyl and (C+-Cg)-alkanediyl-oxy, which all are optionally substituted by
one or more identical or different substituents chosen from fluorine and hydroxy,

wherein the oxygen atom of the (C4-Cg)-alkanediyl-oxy group is bonded to the group
R

25 Y is 4-membered to 7-membered, saturated or partially unsaturated, monocyclic or
bicyclic heterocycle which, in addition to the ring nitrogen atom depicted in formula |,
comprises 0, 1, 2 or 3 identical or different ring heteroatoms chosen from N, O and S,

wherein one or two of the additional ring nitrogen atoms can carry a hydrogen atom



S(0)m, amno, nitro, cyano, hydroxycarbonyl, (G -C4)-alkyl oxycarbonyl,
am nocar bonyl and am nosul fonyl; 30 R31 is chosen from hal ogen,
(01-04)-al kyl, (C3-C7)-cycloal kyl, hydroxy, (Cl-C4)- alkyl oxy, oxo,

Cl - CEjwal 'G%Fa@)% am no, (G -C4)-ajkylam no, di by hHo,

EOl- C4§/\Zgl yIJEZ:ar om am no, ECi - 043 - aJI"k);Ci sul f onyl I<31§n( %&2???9%%@%?

(G -c4)- al kyl carbonyl, am nosul fonyl, (G -C4)-al kyl am nosui fonyl and

di ((G-C4),: I ' | f ;5 Het | i d f t t ed,

o P Al A PO AEA dn of Fehr SbE Se oh Soaiaio or 5

I denti g@b Rbugl Lhaneidreli g H&é@&g@é%ﬁ&%gﬂsdgﬁm@ of ﬁ%%r%é;‘%dri?‘;\é“ chis
e réesidue o cle s

bonded via a ring carbon atom wherein a heterocy

opt i onahtbpnsatbetsi hyidedtitsl cniiffeveninttleCi)eldkyl istibktitoentti; f f er ent substituents
chosen fromfluorine and (G -C4)-alkyl; 10 mis chosen fromO0, 1 and 2,
wherein all nunbers m are independent of each other; wherein all

cych oaRRyd cRESkrENEMOR)dfagesli (1) -C5- 248 andl @@%&@?&bhb&y%ﬁﬂ% Ry RrBRY 2 RN
|ndependentrlﬁéﬂof any ot her substituents, ‘are optionally substituted by one

or nor ehasnkami &al 20d 2di f f erent substituents chosen from fluorine and
(G-A)-alkyl: wherein all alkyl, alkanediyl, CuEl2,1, CH2, Owm2w, CzH2z,
al kenyl , al kenediyl, al kynyl and al kynediyl groups, independently of each

ot her RAds thskapendenitenyidneamyd adielleUesidubusg BinSaroffaficOBIME@NBEHM to
substituted by one or nore fluorine substituents. 20 Structural elenents

such a§-gembsted Bpsocyelishrtsroaisieariich cagpisesdr 2 omuisiseieal er diferent
f i ol , ik
(T8 o RSP Lo Wom NI R 9 WHERjn G ot M RiboefeBiiny o+ ™

can al tan cdepenoletyyn atorane assuistierenh RFE amrywhéreimthd pieirsmdredangani ngs and
can in each 25qaseoge identi,cgle to or different fromone another. For

exanpl 8Vaaid reg PBEPSTIRHC Aetararude are ABtigialsubsHitid pReARiaNOisY
R bt e O T e i R .
groups, for exanple al kyl oxy groups (=
15 R%is chosen from (C4-Csg)-alkyl, {C2-Cg)-alkenyl, (C2-Cs)-alkynyl, (C5-Cy)-cycloalkyl-
CyHzu- and Het-CHa,-, wherein u and v are chosen from 1 and 2, or R® is a residue
of a saturated or unsaturated, 3-membered to 10-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, O and S, wherein one or two of the ring nifrogen atoms can carry a hydrogen
20 atom or a (C4-Cy)-alkyl substituent and one or two of the ring sulfur atoms can carry
one or two oxo groups, and wherein the residue of a ring is optionally substituted on

one or more ring carbon atoms by identical or different substituents R*";

R*!is chosen from (C4-Cy)-alkyl, (Cs-Cy)-cycloalkyl-CyHa,- and oxy, wherein w is
25 chosenfrom 0, 1 and 2;

R* is chosen from halogen, hydroxy, (C1-Cy)-alkyl-, (C1-C4)-alkyloxy, (C;-Ca)-alkyl-
S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-Cy4)-alkyloxycarbonyl,
aminocarbonyl and aminosulfonyi; |

30
R* is chosen from halogen, (C1-Cs)-alkyt, (C3-Cr)-cycloalkyl, hydroxy, (C1-Cq)-
alkyloxy, oxo, {C4-Ca)-alkyl-S{O)n-, amino, (C4-Cg)-alkylamino, di{{C-C4)-alkylamino,



30al koxy groups, al kyl-0- groups), alkyloxycarbonyl groups or
al kyl -substituted am no groups, or when they are substituted. Dependi ng on
the respective definition, the nunber of carbon atonms in an al kyl group can

g?elrre\%’r%?mﬁmﬁgp%pr op?lr |1ncI2ud|3n8r r15 prgir:)yl 1ané ?gog?gw(tﬁﬁQBg?’ Ikﬁljl ng

n- butyl, sec-butyl, |sobutyl and tert-butyl, pentyl including n-pentyl, 1-
methylbuté4 |sopenty neopentyl and tert- pentyl and hexyl including
n- hexyiG-@y)alkcarboRyirBiBg (Carfer ialiatasipnylanuiopl aitoadenan81Gapl e bonds in

amhoa) RSAPAERRYE ARG ey, L BRN R B ERTPhr RUGRCB L0l ¢ bon and

al kynydikgiiamipssoiforiy&i n one tri pl e bond. In one enbodi nent of the invention,
an al kenyl group or al kynyi group contains at |east three carbon atons and
is bonded to the remai nder of the rml ecul e via a carbon atom which is not

pas!.ofefis Al AN ArdiEl Pl 6 BANSHod RS ADIeRT by Ik ERY R Gad alkuny) are

et henyl, prop-1-enyl, prop- -eny
enyl , Whlnbtcbmmlsesz eny idertieal @- daiﬁgde,nt thhé’e@“DEtQm$)bb@se}r romIN(© and

o ﬁ??r%%hﬁwq% o i A BEN i WErbaRAnS FevEle ST bAtIrORKES 1 any

posi t'lQ%‘{btlotﬁ’élRf"étﬂ%@t&@@%yt&% SaRBRCHEME %éim%}gni §kit§hft15édﬂé BRGS n Lap! e and
is suitable for the desifed purpose such as use as rug su ance. The

pr er edliosineench&l-Ga)sliedi fi ¢ group and a conpound of the formul a | are
sy ficiently stable and suitable for the desired purpose such as use as a
drug substance, applies in general with respect to the definitions of all

gr oupsniig chbsercPomasndan®b, Wherdie ramHtﬁwtiers #0 aPé irfo%raeﬁﬁeﬁﬂ%d daeRliRert he
pr ecedi ng explanatlons regardlng al kyl , al kenyl and al kynyl groups apply

correspondlngly to dival ent al kyl groups such as the groups alkanedlyl

C'Hzu,,, al. k n up | ky gr oups
such a$ 9‘% g’(i%é]#é@ 'ge}{‘gedlﬁlgyﬁ%%ﬁ e%{ngﬂﬂyﬁﬁga@aﬂﬁ‘qr@éﬁ se be

| i neann@e}ﬁbmfeaﬂy Imednyﬁlﬂeercww:mhw@qs(e @paorﬁanypshﬁ)slﬂﬂné@ byl deeneet yl and

al kyne g@mqagroups can 25he present in any positions. |In one enbodi nent of

s i ar derait dubs iugh s ses rom flusriee @odtCe Gortkyding al kynedi i

groups contain one triple bond. Exanples of divalent alkyl groups are-CH2-
(= nethylene), -CF12-CH2-, -CH2-CH2-CH2-, -CH2-CH2- CH2-CH2-, -CH(CH3)-

- O CH3ytRarein-AIHIRYIR RK@NRdly],-CoHRy, CHHEH s qzﬂ'zﬁhﬂce@lﬂﬂalker@d%ﬁ 2.

are -

b glyedisrosdindapen ST efe elncrand ihdprsmiertyGHany olbeid
eXa”p's%%s@theﬁ!svéf%_gtl@rl!é‘ix@dvsﬂfu@@gy %o e fl e Lis Itueﬁs )2 CEC-,

G CHz- a nu
20
Structural elements such as groups, substituents, hetero ring members, numbers or
other features, for example alkyl groups, groups like R* or R*', numbers iike m, u
and v, which can occur several times in the compounds of the formula 1, can all
independently of one another have any of the indicated meanings and can in each
25 case be identical to or different from one another. For exampie, the alkyl groups in a
diaikylamino group can be identical or different.

Alkyl, alkenyl and alkynyl groups can be linear, i.e. straight-chain, or branched. This
also applies when they are part of other groups, for example alkyloxy groups (= |
30 alkoxy groups, alky!l-O- groups), alkyloxycarbonyl groups or alkyl-substituted amino
groups, or when they are substituted. Depending on the respective definition, the
number of carbon atoms in an alkyl groupcan be 1, 2,3,4,50r6,0r 1,2, 3 0or 4, or



di val ent group such as the nunber z in the group CzH2z, for exanple, is O
(= zero), the two groups which are attached to the contenpl ated group, such
as Cll-12z, are directly connected to one another via a single bond. 5 The

nunber on atonms in a cyclgal kyl group Cang%ﬁ' r 7
In onemgééghﬁﬁ%%?%gf the invention, ﬁe nunber of rin c5§88ﬁ1&@@W30 n a
cycl oal kyl group, |ndependently of the nunber of ring carbon atons in any

ot her cycl oal kyl group, is 6, in another enbodinent 3, 4 or 5,
in anof héer énﬁasaﬁnm& Ofpligyl eme methsﬁn@thyérpf@mdmlﬁéwg rBprapy! andisenTopyl,

nbodi t
enbodi pagy rRtudh-oley, SR HoR IR b Cbebt | RuEERIA Y 1, o
gl vgl Sm{ethwmlitgalsdqdeng? qummentyl@.ndctyzcﬂmmitkﬁﬂﬁd!{hﬁkytghauﬂﬁg rﬁhez;ht 8a&n be
onded ,t o agen 0 one . or two ring carbon atons.
Exanpl @%ﬂ?&%‘{'}'@y& 8af iSA i e% bﬁﬁwbl@ 50%9%%%#&59@0“6%” 8g‘§ﬂy i groeps egent y! |
h sdinV, I
vl opatyEhugy %%‘@P@%% A KSRl e e diXhe §ar BB ©
cycl opalkeaylegroygs dogtain oye dopblettzmel dndalityny!, groyps opetairaoee tride bdingl |,

oY ol SNBSS R ROETn ot S e aRcan afelyYaroup K clabHtap StlE Hnot her
and i nl@éﬁ?ﬁh@@é‘bbbbo@rfaté}ﬁﬁé éﬁ&‘@rboﬁdﬂéﬁttbtth'@%rﬁaln%f; bP@Jémbie%Mﬁ fnd

cycl oal kanedi yl groups are optionally substituted one or nore identi cal
or di f¢apenttorgwiaal 4%mtywar§ abs ﬁpub@rh@dmﬁ fmﬁp!&:hm@(ﬁmeampieatoédmamyany

POBL 1§ ST AR Grare e R B Ry T SRS Db P Lfitipgoer2- o, 5
or 4, etylb3-riethyibat-2(Fiyt, Gk, h@ybﬁéwluwpsz-yﬁw %Hﬁffg?i)bléuf@l hyl

groups. Exanpl es of al kyl -substi tuted cyci oal kyl' groups and ‘cycl oal kanedi yl

gr oupsYmfeoufz %ﬂﬂyh%&&l‘%&@?heﬁ@'ﬁ%r$UQﬁ§l¢l%96)ﬁt§mb gEcps, @fkenyl groups

S5, o A AEYGORET U el SRS IV aly BOQRERL B UpE st bR gespoptivey 6. 6.
di met hydroyolahspsudiidedthdstdbld a”“‘-wafﬁ?’fg ;ﬁ@?ggﬁgggﬂ&?g@g@f@@ﬁa@g crzg

represent roups such as
35 ﬁ S?{@fﬁce N %ﬁ%wwﬁ WW a W@If&%ﬁﬂpl&*ﬁﬁ't&]?@mpéyw @ﬁtb@w met hyl ,

cyclo Vi

1 cycﬁéﬁf“%ﬁ'ﬁ”% ARG ARRR SRt for G GoaPESBU Gty s use asa

2- cycld}hgﬁdbetelw;le aaplmlhcgmmrallmtmms,pect tmcthpemmaittdn}s aifallgreupnirt ther and
|ndependen 8 ﬁ qer substituents, al kyl groups, divalent alkyl

gr oupsc® f9t BipNUailval ent ai kenyl groups, al kynyl groups, dival ent
al kynyl groups cycl oal kyl groups and dival ent cycl oal kyl groups are
optionally substituted by one or nore fluorine substituents which can be

| @0at b far @aﬁf@p!tpebiet thenpreceding, explenatining rggauling akiyl, atkemybahs tikyayied by
[)'y“‘{“ggsuéé’% ygc“oergs%?‘?l&@sg‘v‘)g?tqggnemﬁaﬁglzérgﬂ;‘%fi'S;Bgaar%‘éﬁﬁé':gtr&go”s,t%kafa‘e’éfgexg”p'f
8 or x,HY, @M—iz'ly; C%Hzﬁand(}zﬁg @Bwﬁlerﬁbll@hyﬂgro%ps%n&aiﬁxynﬁ r@lipP¥uch 2 or

3, or by 1 | Uori ne ‘substituents. | es of fluori r(ﬁ;e substituted
sai d ga%ims@raﬂ@s eenedivt aﬁétaﬁwnedwl fwhieh &m&mn Iaigevmseb@rtnnfaanandet hyl ,

s 4, a-THCREL Mleghele BopB P RLGHAR et R BT Bl

- 9;512 @%ZpreseﬁFRrﬁﬁﬂposm@E( Giridhe emib&dimah2 of thlr il It WiHePRUAPYFoupd 2-

di fl uoroc clopropyl 3-di fl uorocycl obutyl, 1-fluorocycl ohexyl,

4, 4- d,qqq% PG %ﬂ)@ypnd and alkynediyl groups contain one triple bond. Examples of
divalent alkyl groups are-CHz- (= methylene), -CHx~CHa-, -CHy-CH,-CHy-, -CH»-CH,-
CH2-CHz-, -CH(CH3)-, -C(CH3).-, -CH{CH3)-CHa-, -CH2-CH{CH3)-, ~C{CHa),-CHo-,
~CH2-C(CH3)o-, examples of divalent alkeny! groups are -CH=CH-, -CH,-CH=CH-,

30  -CH=CH-CHy-, -CH>-CH=CH-CHy-, -CHz-CH»-CH=CH-, -C(CH3)=C(CHa)-, and
examples of divalent alkynyl groups are -CC-, -CH,-C=C-, -C=C-CH>-,
-C{CHs;)2-C=C-, -C=C-C(CHg)z-, -CH,-C=C-CHp-, -CHo-CH,-C=C-. If a number in a



3,3,4,4,5, 5- hexaf | uor ocycl ohexyl, 2,2-difluorocycl opropane-1, 2-diyl.
Exanpl es of 15al kyl oxy groups in which the alkyl noiety is
fluorine-substituted, are trifluoromethoxy, 2,2,2-trifluoroethoxy,

pent af I ﬂﬁ%% nd 3,3,3-trifluoropropoxy. In one %' f e
inventk@%F%ﬁhe to gl nunber of fluorine substituents Egﬁ9 %§5£@P30§¢£y|
substituents, which independently of any other substituents are optionally

present on cycl oal kyl groups and cycl oal kanediyl groups in the conpounds of
t he 20fisRIAME Group suchias the number i e groug Ciz, for examale, isd haerer

enbodi ’ ; Yo i t e di t, 1,2, 3, 4 or
5, in fRworgrotips Which ar ﬁt?aci},édé”é'r'éz‘fs”té“ﬁ?}%% é}gépp%@%%’%%g%hf‘ﬁ% (=
napht hdirestiyl Joreedtetesi cheesnatheaviarmsinglehtairer. ocycl es which are optional ly
substituted by one or nore substituents, can be unsubstituted or
25substituted, for exanple by 1, 2, 3, 4 or 5 or by 1, 2, 3 or 4, or by 1,
2 &f 3Thek i d i AR tt ts Which
can be Iocr:]gﬁebﬁioﬁF‘Qéy’cag%}srlpfyeoéqnsslbdﬁeEgl%ﬁ@k)gggggpr?éﬁtb%g%’Lf’lk%%idnrv?e‘!ﬁﬁioz‘r? t he

t ot al @mbbdimeit aiithe mvsotisn.itheewnsbdrof singaapbomdichs trhe cf domidybgtoups not
greater .than two. omatic nit.rogen heterocycles ich in the parent ring
syst erﬁngP?E}d‘?ﬁV@ﬂﬁ%‘a QH”@F&S f?]f 8hY gaﬂ?%amsr %‘g@w %tpgﬁwﬂo%‘kﬁ-grggpnﬁrﬁaer ed
ring, &Ebr e,SinaarﬁﬁiﬁérQirﬁbodiiFﬂéﬂﬁl%?ﬁ%r 5, Hlgh&ther eﬁﬁdgﬁiﬁ-pahtd%%?mrémheﬁ or

exanpl e, can be substituted on the carbon atons or on such ring

ni t r ogeRbatisment 3, in anethersodiogimentdt, & bie? i invanotherembadistant Gemts; ion such

i 8 o BPE b en 3 5 £ RS it B e iR roaergiapi e
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atons in aromatic heterocycles and any ot her heterocycles that they can
carry adiageitaienravigmnyrone eubyet iing eatbonsatems: Exgmpiles oleyeidaligyi @reugs t her

carry a i I y..do,no rr hydr ogen
ot om G ERERA R Rtk S maSh PR ey Rl Bt e S o or
subst idivaleht cyidsalkyligio@nate Ogtopropabei 1 -ayl, asvemprosarfe-n2adiered ring as is
pr.esent ‘ rr?I e,. | mdazole, indole or benzoim dazole, for exanple, and
%8 rrormiohiRe e GYrlrepi@Ry! d-dvh arderantanerd. 2-diyhryslanestrne-ations
whi ch _aqhydr 46, [ tuent .unl are
pr cser T RioRBtne fL IR CRABNGA. 2B, By aUREkate Tt Al cFPREbRRS-ogen
at ons 1,4-chyldcydlomeptane nfgd'ryil.tlndqmndﬁrmwmfwhiacammiawamainhréﬁémmy%fom or a
substitue%, OCCL{I’ iqr} an ar n%tic ri ng as ,is_present in thiazole,
i mi daZBPeONBY YR Hess. %ﬁ?ﬁ‘f oL &0d pyslolikanpdiyl oranasiane arHenallr onat i ¢
ring igypahikdd b eyedrendyd iast FRITBNIOC 8% 8- i - d, and
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formul a .l .. such as the rin i trogen at in a ri di ring, specjfically
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carry o2, 9gy-Gyyasdy susiituertls, RRExAMPRS By BthArefod ERdriSles dRGIGHUCH ring
nitrogen atons can al so be present as quaternary salt, for exanple as
substituted cycloalkyl groups and cycloalkanediy! groups are 4-methylcyclohexyl, 4-
tert-butylcyclohexyl or 2,3-dimethylcyclopentyl, 2,2-dimethylcyclopropane-1,1-diyl,
25  2,2-dimethylcyclopropane-1,2-diyl, 2,2-dimethylcylopentane-1,3-diyl, 6,6-
dimethylcycioheptane-1,4-diyl. Examples of cycloalkylaikyl groups, which can
represent groups such as (Cs-Cy)-cycloalkyl-C,Ha;-, for example, are
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
cycloheptylmethyi, 1-cyclopropylethyl, 2-cyclopropylethyi, 1-cyclobutyiethyl, 2-
30  cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, 2-cycioheptylethyl.



20 N-(G -C4)-al kyl salt such as N-nethyl salt, wherein in one enbodi nent of
the invention the counter anion in such quaternary salt is a
physi ol ogi cal |y acceptabl e anion which is derived froman acid that forns a
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bonded, vig an at min n r rin endln on, the respective
group, ga’tﬂtﬁr}ﬂ ﬁ"?mﬁaa Qﬁq% al' Y rg’n &%ergmbé” 20% e doubl e
bonds V\Athl n the ring. Aromatic groups cont ain a cyclic system of six or
ten 25 del ocalized pi- electrons in the “ra? Dependi ng on the respective
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Het a ese an .be 3- nenber nber ed,
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enbodi nent
compound of the formula | is not greater than two. Aromatic nitrogen heterocycles

which in the parent ring system carry a hydrogen atom on a ring nitrogen atom in a 5-
30  membered ring, such as a pyrrole, imidazole, indole or benzoimidazole ring, for
example, can be substituted on the carbon atoms and/or on such ring nitrogen

atoms. In one embodiment of the invention, substituents on such ring nitrogen atoms



menber ed nonocyclic rings, wherein the 8-nenbered, 9-nenbered or 10-
menbered bicyclic rings are conposed of two fused 5-nenbered rings, a 5-
menbered ring and a 6-nenbered ring which are fused to one another, and two

fused §; khgs, respectively._In bicyclic aro i.c heterocyclic
groupsﬁﬂgﬁg?gkﬁgogbth rings can contarn hetero ring néﬁ%2§%?8£H55é§@2or
both rings can be aromatic. In general, bicyclic ring systens containing an

aromatic ring and a non-aromatic ring are regarded as aromatic when they
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t hey ' m i hg \non:-ar ic rjihg. Uil ess stated
ot her \% ‘%SP&S]%% %r%éé@c?ihg%%%ﬁ@g&%no@ |%§1ﬁ§4)i%ﬂ§$%%ﬁf@nﬁ&hgg8 W& ﬁ?@t@&r oups
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1, wheneiudirghe saiungteleing. Gangnirogen dtemisdenith dal natrcadiyfS eyd@ogen atom

2QHet er ocycl i r.oups ich are optionally substitufed, can independently
of‘llda(@alnyoroetl ﬁgpStﬁﬂg%tr%ﬂ%%gyﬁ%@ﬁe%ttUh?ﬁﬂgi’/?lﬁ’ é@%‘?ﬁ%’ﬁibml{q}?%énbjy one or
mor e | eRkr AAY nitfoddirf 4 | i £R ) or 3,
or by 1, 2, géor #or@gﬁq&aﬂghdﬁp tg%ﬁgﬁlg?b?ﬁor Zsmolﬁd%a%ygﬁygg??#ents,
whi ch aipe phalisthsiétent oo idemn aromadic rofg ahis prespetinithiazgleoipidalokst i t uent s

on het 2vel can.be |l ocated iin any 25positions. For anple, in a
oyr i ai v SF o Be Al st oAb nEnd B ATba TR 9 pdeh SROARE or

4- posi ridyehead/N6ms-drese pafbfandduile Bonasahd Mey bébR aB¥ngdhitoden 1 group
substituents can be |ocated in the 2-position and/or 4-position and/or
5-190si 4tPBIS Yadvhich 8-rifeds bosred apiitatie singyiitregen atopsyincarpmadisst i t uents can

be | i - it / i1 [or .5- iti d/
o- posi TiioeeyEigs I 472 PBBLlhdS oA Boidiet SUés BR yAEARG g b e e,
pyr r ol myriding ang, spctfivatiye, ririghittegeh atorpyf andremalié halstoeyqbe, oxazole (=
[ 1, 3] oxazol e isoxazole (= [1, 2 oxazole), thiazole (= [1, 3]thiazole),

| Sot hiT&POTSTHRGI, S70 RIS 6B a1 DXy SUBRYHPRYS eand he pieseit A aroNeoxide.
(15, A R i o ARTAN G50 b8 et S AR ETE S o xgmplagt e,
pyli miNdH(Oe-Cappiiyt sale su¢t a8 Normthiyisalt, wherein in one embodiment of the
invention the counter anion in such quaternary salt is a physiologically acceptable
anion which is derived from an acid that forms a physiologically acceptable salt. In
monosubstituted phenyl groups, the substituent can be located in the 2-position, the
3-position or the 4-position. In disubstituted phenyl groups, the subsﬂtuents can be
25 located in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-
position. In trisubstituted phenyl groups, the substituents can be located in 2,3 4~
position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position.
Naphthyl can be 1-naphthyl (= naphthalen-1-y1} or 2-naphthyi (= naphthalen-2-yl). In
monosubstituted 1-naphthyi groups, the substituent can be located in the 2-, 3-, 4-,
30 5-, 6-, 7- or 8-position. In monosubstituted 2-naphthyl groups, the substituent can be
located in the 1-, 3-, 4-, 5-, 6-, 7- or 8-position. In disubstituted naphthy! groups, the
substituents can likewise be located in any positions both in the ring via which the



[1,4)oxazine, [1,3)thiazine, [1,4]thiazine, [1,2,3]triazine, [1,3]dithiine,
11 ,4]dithiine, [1,2,41triazine, [1,3,5]triazine, [1,2,4,5]tetrazine,
‘azepine, [1,3]diazepine, [1,4]diazepine, [1, 3]oxazepine, [1,4]oxazepine

[1, 3]t , 4] t hi azepi ne, i ne, azecine, ¢ e rrole,
2- aza@ﬂggéﬁgy6§68 %exane, 3- 10azab|ggclo[&1.OThexar"%(,(\jjrﬁl:ﬂ:’2 8%8

2- oxa- 5-azabi cycl o[ 2. 2. 1Thept ane, i ndol e, isoindol e, benzothi ophene,
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pyrrolidin-2-y yrrolidin-3-yl, dro-1H-pyrrolyl, piperi
i ncl udisk @{oatoms cﬂosen from oxygen and sulfur canno be present ln adjacent ring
positions of any heterocycle. Saturated rings do not contain a double bond within the
20 ring. Unsaturated ring systems can be aromatic or partially unsaturated including
partially aromatic, in which latter case one ring in a bicyclic ring system is aromatic
and the ring system is bonded via an atom in the non-aromatic ring. Depending on
the respective group, unsaturated rings can contain one, two, three, four or five
double bonds within the ring. Aromatic groups contain a cyclic system of six or ten
25 delocalized pi electrons in the ring. Depending on the respective group, saturated
and non-aromatic unsaturated heterocyclic rings, including Het and non-aromatic
groups representing R®, can be 3-membered, 4-membered, 5-membered, 6-
membered, 7-membered, 8-membered, 9-membered or 10-membered. In one
embodiment of the invention, aromatic heterocyclic rings are 5-membered or 8-
30 membered monocyclic rings or 8-membered, 9-membered or 10-membered bicyclic
rings, in another embodiment 5-membered or 6-membered monocyclic rings or 9-

membered or 10-membered bicyclic rings, in another embodiment 5-membered or 6-



5pi peridin-1-yl, piperidin-2-yl, piperidin-3-yl and piperidin-4-yl,
1,2,3,4- tetrahydropyridinyl, 1,2,5, 6-tetrahydropyridinyl,
1, 2-di hydropyridi nyl, azepanyl, azocanyl, azecanyl,

oct ahy I b] pyrrol yl, 2,3-djihydrobenzof uranyl i i

2, 3-di %@%@é%@an 7-yl, 2,3-di hydtlo- 1H- i ndol yI , o\é’t%l'lﬁ%&ﬁ?ﬂlz&oﬁr@& yl,
2, 3-di hydro- 1Hi soi ndol yl , octahydro-1Hi soi ndolyl, 1, 2-di hydroqui nolinyl,
1,2,3,4- 10tetrahydroquino|ing|,_decahydroquinolinyl, :
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indicated in the definition of the“respective p. I's fluorine,

ctalor i Heterdeystit geoups woidhrare optiopally srtistitlite®ntaroindependentyndfiamy, other

heterocyclic group be unsubstituted or substituted by one or more identical or
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different substituents, for example by 1,2,3,4 or 5, 0orby1,2,30r4,0orby 1, 2 or 3,
or by 1 or 2, or by 1 substituents, which are indicated in the definition of the
respective group. Substituents on heterocyclic groups can be located in any

25 positions. For example, in a pyridin-2-yl group substituents can be located in the 3-
position and/or 4-position and/or 5-position and/or 6-position, in a pyridin-3-yl group
substituents can be located in the 2-position and/or 4-position and/or 5-position
and/or 6-position, and in a pyridin-4-yl group substituents can be located in the 2-
position and/or 3-position. and/or 5-position and/or 6-position.

30
Examples of parent heterocycles, from which heterocyclic groups including aromatic

heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated



5any hal ogen in a conpound of the formula | is independently of any other
hal ogen chosen from fluorine, chlorine and brom ne, in another enbodi nent
fromfluorine and chlorine. When an oxo group is bonded to a carbon aton1

it repl é%rogen atons on a carbon at om of
Thus, V? (ﬂg&roup in a chain or al% ng is substi tﬁ%%@%@@ﬁa . by a
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D
and 25 m Xxtures o{ tWwo or nore stereoi soners m xt ur es of
enant | BReIEE ARECHE, Gyalopeniarlprolel A-azabioyalold4. G]?Fdaxmle Senpounds accor di ng

et ar RN BB W B oS he o0 DR Ry ea etk RS e: ot at or y
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i ncl udi ng}lbracemat es. In the case of a E/Z isonerism or 30 cis/tfans
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st er eoj soneric. for or supstantia pure, i ndi vi dua
st1g eo Wﬁé’om’?ﬁ%‘a gﬁ FthRW i8¢ anAAtNgoRARNtRYidines, SieRgige.cad the carri ed
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met hods, or exanpl e phy or crystallization, by the use 5of
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bet or LG paNGE TEACBRaLS dreare et Wi SGals Pardoirueh o selttve of
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20  thiazolidine, dihydropyridine, piperidine, tetrahydropyran, piperazine, morpholine,
thiomorpholine, azepane, chroman, isochroman, [1,4]jbenzodioxane (= 1,2-
ethylenedioxybenzene), 2,3-dihydrobenzofuran, 1,2,3,4-tetrahydroquinoline, 1,2,3,4-

tetrahydroisoquinoline, for example.

25  Examples of residues of aromatic heterocycles, which can occur in the compounds of
the formula |, are thiophenyl (= thienyl} including thiophen-2-yl and thiophen-3-yi,
pyridinyl (= pyridyl) including pyridin-2-yl (= 2-pyridyl), pyridin-3-yl (= 3-pyridyl) and
pyridin-4-y! (= 4-pyridyl), imidazolyl including, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-y| and 1H-imidazol-5-yl, {1,2,4ltriazoly! including 1H-

30 [1,24}riazol-1-yl and 4H-[1,2 4-triazol-3-yl, tetrazolyl including 1H-tetrazol-1-yl and
1H-tetrazol-5-yl, quinolinyl (= quinolyl) including quinolin-2-yl, quinolin-3-yl, quinolin-
4-yl, quinolin-5-yi, quinolin-6-yl, quinolin-7-yl and quinolin-8-yl, which all are optionally
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t act he f th

5 oanPE g pECRLEahpfhe 85 SO RESBROT pub AR SomBe et oxchange or -

catl ony1eXeRaFE RNk, %Q@Qﬂrﬁ‘,ﬂrﬁsﬂtﬁ:azﬂ@%'ﬂﬁI’cﬁﬁér‘ﬁ%irﬁ*l%ﬁclua Igudes all 5 salts

of the conpounds of the formul oW n i ol ogi cal
conpat thisimepirobin-2+Hethigimerpherinidng arsi T@IQﬁEOI@ﬁan~4aer3ﬁedth¢dnoe2iﬂI y suitable

 nt or rad AR iR b 41 e B, Creiiedenandl, GEBN o °°

physi otlecrgh dflyraaylcmita&?kiﬁ)tﬁﬁénw isch@zdhanyr egnbzdiment denofid@niher more
i ncl udes a sol va ounds of the formuia I, for exanpl e hydr at es

orladddet 41- %qua%ﬂ!@éw&l [, Qs‘ﬂﬂc%"@ﬁa?(@fﬂlftyh) 12 Ktesoldingst i ve met abol i tes of
e BRSPS AL 5P RO AL B o
phar rraZﬁIabgyab'afuranszl 213t—d'1htadvtotmhanhZIHAdmwr@tIﬁEBylpQmﬁeihy&tbﬂyﬂbm 2,3-
phar mic? gygr%lls%%lzglyﬁ &1> dief\\ydrmsoxazoin 2,5-dihydroisoxazolyi, 2,3~

dihydroisothiazolyi, 4,5-dihydroisothiazolyl, 2,5-dihydroisothiazolyl, 2,3-

25  dihydropyrazolyl, 4,5-dihydropyrazolyl, 2,5-dihydropyrazolyl, 2,3-dihydrooxazolyl, 4,5-
dihydrooxazolyl, 2,5-dihydrooxazolyl, 2,3-dihydrothiazolyl, 4,5-dihydrothiazolyl, 2,5-
dihydrothiazolyl, 2,3-dihydroimidazolyi, 4,5-dihydroimidazolyl, 2,5-dihydroimidazolyl,
tetrahydropyridazinyl, tetrahydropyrimidinyl, tetrahydropyrazinyl,
tetrahydrof1,3,5]triazinyl, [1,3]dithianyi, tetrahydropyranyl, tetrahydrothiopyranyi,

30 [1,3]dioxolanyl, 3,4,5,6-tetrahydropyridinyl, 4H4-[1,3]thiazinyl, 1,1-dioxo-2,3,4,5-
tetrahydrothienyl, 2-azabicyclo[3.1.0lhexyl including 2-azabicyclo[3.1.0]hex-2-y!, 3-
azabicyclo[3.1.0Jhexyl including 3-azabicyclo[3.1.0Jhex-3-yl, 2-oxa-5-



15 conpounds, for exanple esters or am des of carboxylic acid groups. In
one enbodi nent of the invention, Ais chosen fromNH and 0, in another
enbodinent, A is chosen fromNH and S, in another enbodinent A is chosen

fromO ' ot her enbodi nent s NH, in anoth iment Ais O,
in ano}’ﬁ@%@w@%@. ment Ais S. The a‘t’l kanedi yl, al keﬁ&ﬁgpggﬁg%épﬁgl%edl yl
groups occurring in the group X can be linear or branched, as already

indicated with respect to such groups in general, and t hese groups as wel |
as cychePiRyHe: 3 @@@Mbﬁchuéﬁ@g@%ﬁrﬁwgzabi@m[@eﬁ bbheletebyh vittieh 2% aselj acent

Phe-or B v aBle R Kot SsRfund ol e ariiveufyienly or oup
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atons, i.n _another enbodinent of 1, 2 or 3 carbon atons, in another

enbodi F¥RENSf 1 or 2 carbon atoms, in another embodi ment of 1 carbon atom
In the case of a cycl oal kanediyl group representing X, in one enbodi nent
the heterocycle Y and the group R2 are bonded to two ring carbon atons
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(Ci- 06) - al kanedj yl and (G - C6) - al kanedi yl - oxy, in another embodi ment from

( do- c@u I iaderadt 11 casedbdesy nal c@Reany PXo QCTBY -t islayBE) grouptd i
C3- C7 Cl- iyl,
(G- Y TRMEL BB S gt i) I SR AR Ot BRI SR saaent 35

f'rom (@bups-salfsaa groyg, 5)8- dséﬁd@@e@;b(}harm@dew carfids BRQLREgreuRdi ment X i's
(G -C6)- alkanediyl, in another enbodinent X is (C2-C6)- aI kenediyl, in

anot her enbodi nent X is (C3-C7)-cycl oal kanedl y|, and i n anot her errbodl ment

Xis (fe Q@seﬁlt m@ﬁ ¥ IicRies é(ﬂ%t%ﬂac&:%m@ﬁ ane r{ﬁélcﬁn@%}?ﬁ%{

indicated. In one e odlrren group occ E%glnX|s
a20Cd -foapuial ll@'fﬂétﬂleylsa@s @, sdlvataes.oiite respda do leenlt] cBPal center,

(C1- C3 aI kane u anot her rrbodl nment, a &%1 C2) - al kanedi yl gr oup.
In oné Eﬂg é’%??fzcr}ﬁf@)' ceigs; 8|C§’I"é99ﬂm@@23 fmyyaéaay Pgr oups
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anot her enbodi nent - - al kenedl an (3 yne gr oups. In
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(G- C%tl&)’fmg f’H Sl 819 lr}/clt%e B poss1€le enanﬁomers and diastereomers and
25 mixtures of two or more sterecisomers, for example mixtures of enantiomers and/or
diastereomers, in all ratios. Thus, compounds according to the invention which can
exist as enantiomers can be present in enantiomerically pure form, both as
levorotatory and as dextrorotatory antipodes, and in the form of mixtures of the two
enantiomers in all ratios including racemates. In the case of a E/Z isomerism, or
30 cisftrans isomerism, for example on double bonds or rings such as cycloalkyl rings,
the invention includes both the E form and Z form, or the cis form and the trans form,

as well as mixtures of these forms in all ratios. In one embodiment of the invention, a



25 enbodi nent a (C3-C4)-cycl oal kanedi yl group, in another enbodi nent a

cycl opropanedi yl group, in another enbodi nent a cycl ohexanedi yl group.
Exanpl es of groups X from any one or nore of which the respective group
repres [ be chosen in the gforenentioned e i ments, or fromany
one or%?@%@%ggh X is chosen in Tﬁot her enbodi m2§8§fé§%ﬂiﬂ/ﬂ§@$ﬁ% on,
are nethylene, -CH(Cl-13)- 30(ethane-1,1-diyl), -CH2-CH2- (ethane-1, 2- d| yl,
1, 2-et hyl ene), C%Cl 13)2- (1l-nethyl- ethane-1,1-diyl), -CH2-CH2- CH2-
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2- CH(CH3)-0- and .- )2-0-,.in another enbodi nent from
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fluoriné and 20 hydroxy. I n one enbodi nent, the number of
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not pr!@é@ﬁtOfbﬁSta%‘éal@&m%hl s2lsmalkalinreaginonstal @’aﬁ@ey aglaramediun salis; fohi ch is
o os e eEnPIBLIREY BB BBmb LI B seRURIM IR RO SHES WolSIIR BT ¢

b&fdecacutrheaitsx ymmeaiuomsalis, e;ua&erntal’y amhadriienh saitbedchest all carbon atons

which .are not linked to the sa en atomare optionally substituted by
one ore{?ﬁ?@ ga&%rﬁf’f“é’m sgjfs, 3’638idf?q§? %‘ﬁ(? sgithwtth WﬁglaﬁﬁgﬁnWrWEBuor o and

hydr oxysch T 61088k 19?{@.&%&8%&%6&%@ {Bin ﬁnelfé?ﬁﬁg'c}f]arﬁ E

configuration or Z configuration. In one enbo has E conf'i guration,
i n andtdrepoentd® df erformulahaghizh contangartmalcogroupThe aﬂgm&@wheﬂ dam Be menber ed
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5conprises 0, 1, 3, in one enbodi nent of the invention 0, or 2, in
anot h@aiférmﬁdinmam@aad ofgarnie agigst Eecampiet&ofzsusﬁabieamdam!mmtwnmgan 1, in

_anoth I nt further ring,heteroatons
chosen rom’ %y%n%rghq%éirh@%ﬁ “§ﬁ8%8w S&Ew&f a’?'ﬂemfy?ﬁ”ﬁ g’H‘QF' %% nitrogen
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the ri ng sul fur atons can carry aone or

lonic acid, fumaric acid, maleic acid, citric acid, and other acids known io the
30  person skilled in the art. If a compound of the formula | simultaneously contains an
acidic group and a basic group in the molecule, the compound also includes, in

addition to the salt forms mentioned, inner salts (= betaines, zwitterions). The salts of



10 two oxo groups, and wherein the heterocycle is optionally substituted on
one or nore ring carbon atons by identical or different (G -C4)-alkyl
substituents, In one enbodi nent, the additional heteroatons which can be
prese hosen from N and i n anot her enbodi nent from N and S,
in an%ﬁ%?ozwgéﬁﬁént from0 and S, ﬁﬁ anot her enbodl%IIIIEI?%Iy'I/%@Q@ at ons,
i n anot her enbodi nent they are 0 15 atons, and in another enbodi nent they

are S atons. As applies to the conpounds of the formula | in general, ring
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one or omatic, in one
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doubl e bonds within the ring which can be present in any suitable

pQsj ti ne e aturated, in another enbodinent Y is
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het erocycl e representing Y is 6-nenbered to 7- red not
ﬁﬁodlqwmomfﬁfe&@mmﬁ%ﬁswmphemi@%)oﬂmrénxylwm*gww In bicyclic
het er ocycl es representing Y the bridgehead atons can be nitrogen atons,
whi ch are any of the 10 ring nitrogen atons which can be present in

addi t ilamniecerhbedifidr@ of tHd ingenticH, QUsdeisehebrh INH @R an lano®E} or ring
carbon atons. I n one enbodi nent, one of the bri dgehead atons in a bicyclic

het er GEYRPEMEs:A iephesen omdNH apgdr DR ancdirrambaedimest Ads chesan &nbon. at om
h t b
o onrs 21 SHEAHAGR rhBodfiet i 30008 ithe PR RENST, Bdipdis vl on

bQﬁycIembdxdatrmnb@\ylsIEEs representing Y are chosen in one enbodi nent, are
bi cycl o[ 3.1.0], bicyclo[3.2.01, bicyclo[4.1.0], bicyclo[2.2.1] and |
bicyclo[2.1.1] ring systens which conprise the ring nitrogen atom depicted

f i | |1
o esent aonédyl, Akergih bh@aRyneuBeQRAI ARLATR, Mihe arfiF 8l BRG LY e
ot her Winger debiaretiedsas atleadyt idiocated withspepect20 suoh Yroupgiengsrdral, andf ar  as
I bl I d I het ) t
bt ur $0GR€ oraibsr wRlas cnaRakenBeDh SRS pEIasen ey & G bb ponaRdAndIer
enbodizgpitent of6ures, DECKSIEhIEIRYBBYE Lfid tb %&QF‘OLI?JTII?DQI T e cadieohipgoer of

(G-A)-al kI/ substituents which are optiona presént on ring carbon
at onrs dreuty alkagiegihd-oxy v, the lexgegen atdrowf the aikanedlhbmxyegﬂmm vie@hyone or two,
and | 'bo%ﬂ%tngfafhe said adjacent groups can be bonded to the same carbon atom or to
different carbon atoms in the group X. In one embodiment, the chain of carbon atoms
in an alkanediyl, alkenediyl and alkynediyl groups occurring in the group X which
30 directly connects the heterocycle Y to the group R? or, in the case of the group
alkanediyl-oxy, to the oxygen atom of the atkanediyi-oxy group, consists of 1, 2, 3 or

4 carbon atoms, in another embodiment of 1, 2 or 3 carbon atoms, in another



25 enbodinent Y is not substituted on ring carbon atons by (G -C4)-al kyl
substituents. In one enbodinent, Y is a 4-nmenbered to 7-nenbered,
saturated, nmonocyclic or bicyclic heterocycle which, in addition to the

chosen¥9 AT IREBRNG S, “wher el n an addi ti onal 201 ngPu(FReLhPaBBREan
carry a hydrogen atomor a (Cl-C4)-al kyl substituent and a ring sul fur atom

can carrrné one or two oxo groups, and wherein the heterocgcl e is optionally
subst i etPedinRNteld @2 patbenraterysciar urher embopinentaitti ecatbooatetif frethent  ( Cl-

4) - al Ll AL Sl i i S;.a 4- red to

o renneris S S IPARah S st BorEspes K. [EPhe aihoRifisd PRI S Bor

f ur t heand theggroeipeR Dateopenderl taddbtrirgncdrooh ok Mehich breowen 2a3cmdieni fted in
formula I, wherein.the ring is optionally substituted on one or nore ring

. L.Ng P [ . .
car bonP@F PR Oby-4rresition with sespadt {@ paph ofiter. inanofhenerppdigmadtin thidnts. I n

anat he 6 i Y. 1S, n ] ocycl es
oo apoSHl Fabosilon HifPESSL1S BLRBIG R Aot GBI It ony on i s
t hebr i mr:@it%rbn wéiggas;a&cgrm efacfgoﬁmmi ot ebther émbcrdina%rit imhihzbbosiabm w\fm} t he

car bon rou n to the gro X erein these hetergcycles are

oot oreepEe Bt iR 1B Ahe bR Eah XAHOBp B8 (61 CroPhanedmt it or

di fferent i escfi - -rﬁﬂﬁ%ﬂ' t d~ve At r-rﬁ%ﬁ)‘%' nt these
het er o%@c?%@%cgﬂ}ng@ gﬁr?y al %/ é%@{di@ug{)y@h%ﬂgrdgﬁbl - H%) can be
bondedembodinesrtidtcan ¢Cy-8s palkanedighyCsls)-atkleaedys and ¢04-Os patkaecdiybody,ment

b Tsrstb admert FofL (oracaReteds) fy el fimtasaviand (hBari s n' a
15r i ngaiR@sdijicsxad aﬁa@@hﬁé@iiméﬁt ﬁérﬂfé{d}ibég)é&géhéﬁﬂ'éhbr(CY-c%ﬁq@I}Eérfééi{Hf‘_

formulal!, in another enbodinent it is bonded toa ring carbon atomin Y

whi ch 9%, dupaelest embodireertdremr Cnd ariatkangeivi dCarfa)ralicaealivit €ib-Es)om t he sai d

ring nitr t 0 r A nbers. i.n._anether.eabodinent it is
bonde '%%ﬁ%ﬁ]iaﬁé’o @é%@h&glo%mé\tﬁ%ﬁ% IP%H jeéceéﬂ?oqlwepﬁﬁogb{%‘"%ﬁg nitrogen or
separ adleshddigMChes pakensdifitartl (C00PCyRIcHkAYedd!, RlardtRét erPBBdimdae menber,

i n _anot her enbodinment it is bonded to a ring carbon atomin Y which is

sdfar dt@n (Erdm-Al@nesivl and dgrhet-rbgssdit. dmappthaientbodiment Xig (Gefbers, and
. . il . b 195 £
£ om (1R Iy LinobSIATECR, (G LR &R o bt e P

i n cass (0t-Ca)-betlesikapedigl, ¥ndhn ahothee ermuddicent Xiis (€L halkahedgl-bgyer oat ons
in addition to the 25 nitrogen ataom de icg_ﬁd in formula | and in which the
sai d rWhigh fi'are geforabnsuhstituted asingigated; ghore smikadimast 2{Gcfele, in one
enmbodi : I AR - 4S,_B0ON i i j n

posi t | DeaNedirahp bR g ot a (G- CoRRandy rbLE IO dhBBubiCy
e@Bodiartnt-Ci palpasédiyiogroBp, inmaratio¢rhemnbedibuatit (- C 5)-giosiddiy gréupi in @eot her

S e S T T U R
par {1 30ACALHHINEC SNeLRT JeNGnedlyl bR & BndthePefriddlimest (andsd Lo a

ring atomwhich is not part d | e 'bond. I n one enbodi in case of

a bi cyalkenedivenddGecl a-atkyriesivy goeypsRin one apiiydimiest, Eoted; X0 a ring atom
whi ch | i head at om Jhe 0 Y can,be present on t
het er &8@9%@@%’1"‘& gﬂ@ﬁ% Fe@?%%l%ﬁgﬁi %bﬁ agé%%?"%&o?tgﬁn%&é{_ﬁ@f%‘?i ok @h‘gﬁ?‘bosi tion
op5ex @miesditiedn al (C;it9-cyasalkdhediyP)UG, it ahbth@r ¥mbddirh8nCd S position or in
trans position with respect to a substituent on Y, or on a carbon atom
havi n@yglopropanediy! group, in another embodiment a cyclohexanediyl group. Examples
of groups X from any one or more of which the respective group representing X can
be chosen in the aforementioned embodiments, or from any one or more of which X
is chosen in another embodiment of the invention, are methylene, -CH{CH3)-
30 (ethane-1,1-diyl), -CH,-CHz- (ethane-1,2-diyl, 1,2-ethylene), -C(CHs),- (1-methyl-
ethane-1,1-diyl), -CH2-CH,-CHz- (propane-1,3-diyl, 1,3-propylene), -CH,-CH(CH;)-
and



5 configuration or a carbon atom having R configuration. For exanple, in
the case of aring Y which is chosen from azeti di ne, pyrrolidine,
pi peridine and perhydroazepine, the ring nitrogen atomof which is the ring

R1- 0 0 2R HCBB0EOTon 2, “in one enbdf ment the. car boRCHRRERT PR he

group R1-0-C(0)- is present in S configuration. Exanples of the 10 noiety
R10-C(0)-Y-, fromany one or nore of which this noiety in the conpounds of
the foriGHA-GH-dpecnamner h2ehy. &Rbuopiens), vnieh exemplify the group (C1-Ce)-

(2;2{0'5%% ?f’g@c;@gﬁw ot Sdiyifr-Cht =§H-CHz- and -CHz-CH=CH- (prop-1

(S) 2- @y@mmcai@aab@rpydap 2zaid-03ndiyh yhd CMCH) and -C(CH3)=CH- (prop-1-
((CG -C4)-al kyl oxycar bonyl) -azeti di n-1- h drox(\écar bonyl -azetidin-1-yl,
3 ((Cle@r)‘i ZQWiawfasei;}@éﬁmwreai@w dem m}gkenedlyi C (ethynedlyi)and

15a ky?%%c?g%ﬁ/ @%;@E%%E}pl;%k ?BW@%FSPOXW% boﬁw)\%vppol idin-1-yl,

(S)-2- é)(éﬁipl(ﬁﬁ)he gfd«up @@@@rdjmwﬂ)w pwd!cquoﬁam\em diyl, cyclopropane-1,2-diyl
3- hydr oxycar bo I| di n- %q%

al kyl o%‘/iﬁ)‘%% “epi Vi whigb fxﬁnp“ 9&*‘@5%9&@31569191/0'9?%@?'6@5/‘(1 =@ HptO-
2- C

B (( b&g%%ﬁﬁ;?ggﬁ) eﬂiaT\%; é'c;?ggmé))( G(G-0- (ethane-1, 1-diy-

al kyI m@mﬁiﬁmiebop(bmetuylmtmagé 1, Belyj-dxp)x yC Bip i@ty CHpiefpirobanel 13-,

G - %4(,% %%‘lﬁs‘ré‘g?}p%ﬁ?@ﬁﬁ@%’& rt%;? o %gi/yf -oxy) which exemplify the group

al kyl O(U&C@g)twmﬂémﬂld@@r bﬂ'bf‘wﬂardﬁ'are%}ig%ﬂéﬂ‘ﬁ‘%@étﬁﬁﬂéﬂ' aREIRAHL LR iy -y,

al k onycarbonyl azepl n-
(S) 2 memémwwnsgmwdrmzébizml G}HQ-CH2~O~ -CH{CH3)-0O- and

gs%ygf%ﬁ‘?b@ %@?& rarhor %cﬁ%ﬁﬁﬁfr RHIARZEE! B &EH,-0- and -CH(CHy)-0-
34(Cl- ;ﬁfb)mahémmm&aféwwhyp@%@rmm(e%)y@ #hd iRRinother embodiment

hydroxycarbon | - per hydr oazepi n- 1-

4- 1(5( G X &1-Clk O&Iygﬁwb@hﬁr§@@ﬁlnp@¥mtu{ggd yAs, indicated, and in which the

34?3&”%%@ 8%)%(1)@3@%9% We éro&ﬁghol in ope qmbodlment the number of

3 hydrw{)sqwavmwmdmair@hmtidnaﬂy plesent in X, is 1, 2, 3 or 4, in another embodiment
Kyl o carbonyl nor phal i n 4-

1, 2-
hydr Oxg,g)agrb d9|a 1 RIPBRYMent 46712, in anot¥xer embodiment 1, and in another

:2),4&% r%ﬁ%%gbﬁ%wé/gﬁ{%r ph f%ﬁ%ﬁﬂtg@%&'ﬁbﬁﬂems chosen from fluorine and

g Zﬁ)( gﬂ?m()xyaglkymeqn?mcﬂdnmw\k )thﬁ hnumbﬂrpjﬁ@ydmxﬂr su&@hwems in X is not greater
r ar bo i 0x0-t hi ono
> ((a el ﬁ%ﬁpea}b&émﬁ ﬁotﬂre@f%&m i lamep%ﬁ)pﬁmrw no more than

3- hydr
al kgl O@%gﬁgﬁg%ﬂtb%t&eﬁ! |§ e%ﬁt%@ﬁok\{‘%é} C)érborgé{?%rnggilcar%onyl 4- et hyl -

pi per a’ifﬁhGCiln]ﬁlnt izsztir()xy swtnmmlmyohpmt pnsaneirhgionp whichzire-pgarydf,  3-

QZ?BOX%@? %g% 5&935% Qﬁ?fﬁi‘f%% iﬁ?/n%‘%/}ﬁle o0&, eTRﬂd’mgnﬁ Rygi&Yenbodi nent of
I i rmmmms bRendYsresEntort thecdi?B6R atdramh ehagfbub (d, mﬁwmﬁ%ﬁr@%l ment

it is O, in another enbodinent it is 1. In one enbodi ention,
t he grtiph RELbPRJG ke PXveenemoifeancinar eoibodithent] nq/wbatummnmaner

enbodi e t butyl and
" sopr dagrenttn Uk GHESR Mo BT SRR e R R i Bnged T

anot hethe egbodtamnie.Ra this dtyatrapgissdiriont anebisin skadvARAtarBhdt Sinked
(G-A)-al kyl, in another enbodinent Rl is nethyl, and in another

emboditRdhe SRE Pxyaenipm ane %ﬁ@”@ﬂb%bﬁﬁw{ed by o oomare jaarsisakgt group

oggurr

coB st et lstidofictnRgs Rt Adbrang htndRe TR dBURRBAE hebé s ng
het eL d B éig-alire reanlivd camdtave Elebmﬁlgmybd)hrgor Epmemgntatmg RRomes etbodident o
anot enbo the invention, R2 is
chose %Sre%b h%lr‘f)?}t'eﬂemeﬁﬂﬁ’]f%erﬁmaq"g‘ nrtétj'ieligcef‘g’%’faﬁ?'&natl c, 6-menbered
nonocycli c heterocycle which conprises 1, 2 or 3 ring nitrogen atons, in
anot her enmbodiment 1 or 2 ring nitrogen atoms, i n anot her



20 enbodinent 1 ring nitrogen atom wherein one of the ring nitrogen atons
can carry a substituent R21 which is oxy, i.e. wherein one of the ring
nitrogen atonms can be oxidized to the N oxide, and wherein the phenyl ene
and diy i.due of an aromatic terocycle are opt.l I tituted
on one@aﬁaﬂféﬁ%pgg carbon atons by iqgenti cal or di ffé&g%é@%gaggg%ts
R22. I n anot her enbodi nent, R2 is phenylene, 25 wherein the phenylene is

optionally substituted on one or nore ring atons by identical or different
substituents R22, and in another enbodinment R2 is pyridinediyl, wherein the

ring ni n_at ca .8 substituent R21 which ig oxy, iI.e. wherein
thegr i 4rl;é‘g %%?W@’?ﬁ%t%ﬁi”@%ﬁ%& 03#(35";%{%0’{ gartiRdy Hf‘B%u&%t?aaW&%W'@iq{ t he
pyri di BE@F&!W hdteraeptleon abinprise® id itint ﬂﬁro%%n%@wpcﬂem&"eﬁ ifh idteh iRt RPRicAt ons by
identical or different 30 substituents R22. In another enbodiment, R2 is a
di val efdmies éheigarbonybgrospdianded 16 thagidwer bdahene hetarealemwanchinasidiidnses 1,
2 3.1 i cal L j X . chQs romN, O and S,
aner o O BRRBE0, 1,2 ofy BB L PR ORI GBS Py 4 BT m or n
subst i émeotinRa,0 entl intaeoEiar 1t dre2 di wabir ehisodimenel, ararRstigsrat i ¢

het erocycle is gptionally substituted on one or nore ring carbon atons by
[ dent | epogimentth ientcalddiivrnt irharsng hacwmosRisharerom b, @ sed ent
resid 7 i : i G Or i i en from
fur andsy it 8hg BPALG oF MEBATUEA gl ! Bod CBIFRE BN Benfia tybrbles ™

pyr i daatorredi g (C1-0y)-alkybsuteditydnt and qner efzha eidigydulfur atemethe cagphed srent from

furandi yl , thi ophenediyl, thiazo|ediyl, pyridinediyl, pyridazinediyl,
oyl i A6 940“5’%%&3 Mﬁ%ﬁegﬁ%?{q*‘ﬂc&@\%lsn%t?fm%ﬂbauﬁﬁw%drwm@ CERRRGI |

t hi op! . diviagi . : ™ e e nd

pyrazi nedigi}/?&,bniﬁagﬁﬁﬂgghgﬁgggﬁfgﬁ?ﬁf(ﬁgg%&?;ﬁﬁpgﬁtg%ﬁﬁbkﬁéﬁgdi yl,

pyri di egrsdpgimenidtheyadditictiahbdieybatoms whiohan Hprdsedt meit arerahosénrfeomdi vl |

t hi di yl. and i dji nedi yl . which are all optionall bst it ut ed
i At oG R empaS et il Nehe S ci e R oR RO T ChEMdhenyl ene
group 8nd driveheH arabedinen® MelUdreq] afind iR bt ertehBs GfERE theepeasenting R2

are bonded to the oxazol opyrimdine ring and 15 to the group X, can be in

arly podptiseasd imapaihey eatwdinenithey gre Seaiomsg ARBprdinsbe tHe cophengtiene, . e.

or or tha pad M GEodrel Sl LR AREHP e REREN A Postniah e,

i . e. tphrevidedzbaopyHetgdicpelid systeranglkhdon &f Bt atans BRAAGuitable as
1,3-position, or nmeta position, with respect to each other, and it can be

1, 4- pHeRYPEREP for e dasredpusResPidheraomrrung ¢fithg famauiahsugh @gpise asan be

bonded, | < i . i &0 i th - r. In
one. erbaiglhsRae 1 Bne SmBEIACRLS! b Tvertons (iSRG DobGu ARiPe  ¥°

128- pleamyloé be paesertt idapfzeept emepositioas dh Beotiereachatment two g8nd, 3- phenyl ene,
and i not her engo&ikﬂrsrent it is 1,4-phenpylene, which all are optionally
Subst {NSIP@SIES iind L0SER A RVRESh Ry SHELTFERNTok DG RICseNdRBEHRBATING R2 | s
chose : 0 ddoem ; funans =iyl

b opran STse Bfc i oot RGO R R 8 ms, 1o gl the ring

pyr i dimgogebatting Whiglyisi diipicied ibfortivd |, qannotbe préseb di gdjasadt ring

Py opbndas. EARE Yt RSB TE v He Tt o B RieRe 2 5
gﬁglt hevgwh theAng. IA-clsyl Y isyartigilyengatbralby 1.2 M5k R¥IrSEHIO9-Brdsifs Yhe I N
or more double bonds within the ring but is non-aromatic, in one embodiment the
heterocycle contains one or two, in another embodiment one, double bonds within
the ring which can be present in any suitable positions. In one embodiment, Y is
saturated, in another embodiment Y is partially unsaturated.
30 _
in one embodiment, Y is a 4-membered to 6-membered, in another embodiment a 4-

membered to 5-membered, in another embodiment a 5-membered to 6-membered,



30 enbodi mrent from pyridine-2,4-diyl, pyridine-2,5-diyl,
pyridine-3,5-diyland pyridine2, 6-diyl, in another enbodi nent from

phenyl ene, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-diyl and
pyri di nes = di which all are optiQnally substitut i ndi ed wth
respecﬁﬁ?éog&%Sghggne enbodi nent, th 8nunber of substﬁgﬁgﬂ?%§%&§&&ﬂﬂkh are
optionally present on ring carbon atons in R2, is 1, 2, 3, 4 or 5 1in

anot her enbodinment 1, 2, 3 or 4, in another enbodinent 1, 2 or 3, in
anot hein anelierr erebediment azt-mambkgred herarstiverdmbediment R ronesalbdred, it ons in R2

enboai STELFBREN 2 1T basg e iR ek Sl &y HCkAHE Ty Ryl " On
( C2- Copnsatinreined amd thdreey 6D oabikydir! and WhadhokhRhe RIH® diiled afhdisated

(@-COal kyl, in another enbodinent R3 is (C2-05)-al kyl, and in another
embodi WiinfesRect to ¥ @ genpialigd far g appligaiiedn @bembagiftemtatiesunbeicel

fr - | - - = - ~. i N anot her
enb%(r)rfj Sﬁ@@eﬂéﬁ (rta(r@)w - yﬁé%‘ﬁ?@%ﬁé@é&%ﬁ@gﬁgﬁs %s_%%/df'é%{ ! g}r?ot her
enbodi gerrdraRBefirstidnGS-Coy rcihel afatdeyrienGbnd embaoaiirtlents, angEhsicydigbodi ment R3
IS Het 1-12v-, wherein jn this enbadi pent u and v i ndependently of each

ot her %C?@r QWEELRPIGSSRING Intg ExMermbesad te Apahered.un Baother iembadimiet

enmbodi gt IS 2 &hEm i i . r odiment v is
2. In one ng%ﬂggi, ﬁlean[{td,}hthe érégup §i@?ﬁbﬁy‘%ﬁ’?é‘ﬁ?}f‘{“&ﬁ%ﬁwgﬁsemi ng R3 is
choserreprezanting YoihedpidgeQeaa atomy daathg yitrG§e2 méords cyiich peataply -oEBE6- and t he
gr,oup Het-CvH2, -representing R3 is tetrahydrqfuranyl-CvH2v-. | n one

D e OREN LS BR GEUHT RO P yRrebroaqPl et 1S NEg YEAGANAOR Hr6- and
cycl opespivted Gn FtarulZ2 D drid/OvehEERosh Bahs. RS emPoarfedt 892 of the

(C3-C7) -cycl oal kyl -G H26- and” Het-CvH2v-, or R3 is a residue of a saturated
or undsdidgehesd atgngémbdriextlic belonynd cepdsentingm¥ye kicarkbon bicoyaenhddhe i ng

whi ch rises. 0 2. 3 or 4 identical .or different ring heteroatons
choserP RRbmAEaon Aere or g aaern siEMo S e ShheSkidtl totd Padicreattie 25
can caitbihsaarBy@reeatom E-@mmed 6f bicfeliclidy SysteRstirdHeny ovetbrangress t wo of

the ring sulfur atonms can carry one Or two oxo groups, and wherein the
r 8§i duhigh bicyeli jelesoeysieoiepresendinnst arachasashindine enbadinenti ¢ car bon

at ons ' 'y T . & ' . enbodi nent
raTs DS 0 BlovBloSpi SHE oB Rk HietER2 b T8 08 erper et
nonoc Wystame whithcsmrhprse thegringhitlogd atommidpseied a fokmuda | @n@ang i dentical or
different ring heteroatons chosen fromN, O and S, wherein one or two of

the ridwgitanal pgemeiareaioneawhichy arg eptivpalvbp@sesnt bhy orndwhichaare- al kyl

substi j - 2 t wo
w0 gl S pANRIP lnsBiRod oS Tk P ice Homical e FRRAAH WnHBE M1t od on
086 ortorbinegernangl, eafdoss appitabley in deateantaddiment)id bieyeitthetotgicleuent s R31.

I n one enbod'hrreq}., t he pupber of rin he& egroatons in the ring representing
R3 i s [BPTOpENyNG,Y I8 safiyfa hepe TERt Yiig ajraopocyelig peterogyeieniBt her
enbodigmer dmbSdi ic o t dj A ' r
ebodi oo et Y o e oS g QurBeEBes
anot hd1dhyadiyirenbstituents which age optiorellytteserdrdvodigreatbontatossin Yilie resi due
of the ri representing R3.can thus be carbocyclic, or heterocyclic. In one
embod s to HEES SEULF aput e i BE BREUG AT BTAneiaRk 0. i n anot her
epBodigimidife@iYNs abdsThstititeanst e caibepditoPRtby (T D-ARE sBbsiitieAftot her
enbodi nent they are N, wherein 10ring nitrogen atons can carry a hydrogen
atomor a (G -C4)-al kyl substituent as

In one embodiment, Y is a 4-membered to 7-membered, saturated, monocyclic or

bicyclic heterocycle which, in addition to the ring nitrogen atom depicted in formula |,
comprises 0 or 1 ring heteroatoms chosen from N, O and S, wherein an additionai

30  ring nitrogen atom can carry a hydrogen atom or a (C4-Cy4)-alkyl substituent and a
ring sulfur atom can carry one or two oxo groups, and wherein the heterocycle is

optionally substituted on one or more ring carbon atoms by identical or different (C4-



occurs in saturated or partially unsaturated heterocycles or in 5-nenbered
aromatic rings in heterocycles such as pyrrole or benzoi m dazole, for
exanpl e, or not carry a hydrogen atomor a (01-C4-alkyl substituent as

T r AP EBRE oo rocyti o repr cs@iting Ra- 15 whi choala udasfad o

nore ring sul fur atons, in one enbodi nent one of the ring sulfur atons is
non-oxi di zed or carries one or two oxo groups, and any other ring sul fur

at ons as)alRdsuosiitgrpisd In FRethes sigdingent Yris sotyremeesd ik yembkereting

repre I e I L le. ripg carbon
2t om ortotds FoRET chE nBRRCERIE ACHEAGEa Qb gk HhE Meferoatihe g

car boninatdaition to thaoingatitréfereatonddapiated i fosnblandederdia tige Fihg@ carbon at om
or, in case A ig NH, via a ring nitrogen atom and in another enbodinent it
i's borfIIPNGY sUbsttHpdAn PG eR M M TRELSR Al Dy deplisahecgifierant ée+-bi cycl i ¢
rimg repr j : J i i 2, 3, 4
or 3, "SPIRAFRGREE A RpUgRAEIhER. 900 B enr AT RRDY Bdlel,

t he rithg heterocytles mzanginef pyrimidorecand pipsvidimendse beg aitogen atoor ofnghich
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optional substifuents R31 on ring carbon atons in the ring representing R3
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and in another embodiment it is bonded to a ring carbon atom which is separated

from the said ring nitrogen atom by at ieast one ring member. For example, in case of
a heterocycle Y which does not contain further ring heteroatoms in addition to the

25 nitrogen atom depicted in formula | and in which the said ring nitrogen atom thus is in
position 1 of the heterocycle, in one embodiment the group R'-O-C(O)- is bonded to
a ring carbon atom in any position, in another embodiment it is bonded in position 2,
in another embodiment in position 3, in another embodiment in position 4, in another
embodiment in position 2 or 3, in another embodiment in position 3 or 4, in anocther

30  embodiment in position 2, 3 or 4. In one embodiment, in a partially unsaturated
heterocycle Y the group R'-0-C(O)- is bonded to a ring atom which is not part of a

double bond. In one embodiment, in case of a bicyclic heterocycle Y the group R'-O-



group, a naphthyl group, a residue of an unsaturated, aromatic or
non-aromatic heterocyclic group or a residue of a saturated heterocyclic
group, which all are optionally substituted on ring carbon atons and ring

ni trog ecified with 20r ect to R3. As |cale al |
expl ang\???@ngmmve W th respecteffo such groups %’%@8555 |ngI y
to R3. Another exanple of groups which can represent R3, are cycloal kenyl

groups such as (C5-C7)-cycl oal kenyl groups which can be bonded via any ring

car bon GAPdmis Hended do @pindoatam whishbs tiof atwidioebespetorni Eoe wroup Yesmelns to R3.
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on one Or nore ri ng carbon atons by 10i dentical or different substltuents
p

RIP  aHHYIRKEGAPANYIPRITPldin-TrHelR)-2 ydrmqyparmrwl pyrrelidinr sy} (Rir2-4Cardan be
s R T N e i
enbodi aikyibxyd8bosyli-boselidifirieph phsuybxyaaehenyl-giietide-olyi -ga gt ed or 15
unsat urated 3- red, nonocyclic ring, in another

enbodi HPXY%ES&E‘HSHW@HHZ%(! r(gg w@reryf@r%wm@ww@ﬁ-xln@%)rzr((éhe@;)

5- memhg b irBonyl)-piperidin-1-yl, 3- -hydroxycarbonyl-piperidin-1-yl, 3-((C4-C.)-

20  alkyloxycarbonyl)-piperidin-1-yl, 4-hydroxycarbonyl-piperidin-1-yl, 4-((C4-Cs)-
alkyloxycarbonyl)-piperidin-1-yl, 2-hydroxycarbonyi-perhydroazepin-1-yi, 2-((C+-C4)-
alkyloxycarbonyl)-perhydroazepin-1-yi, (S)-2-hydroxycarbonyl-perhydroazepin-1-yl,
(8)-2-((C+-Ca)-alkyloxycarbonyl)-perhydroazepin-1-yl, 3-hydroxycarbonyl-
perhydroazepin-1-yl, 3-((C4-C4)-alkyloxycarbonyl)}-perhydroazepin-1-yt, 4-

25  hydroxycarbonyl-perhydroazepin-1-yl, 4-((C4-Cs)-alkyloxycarbonyl)-perhydroazepin-

1-y}, 2-hydroxycarbonyi-morpholin-4-yl, 2-((C+-Cy)-alkyloxycarbonyl)-morpholin-4-yl,
3-hydroxycarbonyl-morpholin-4-yl, 3-((C+-Ca)-alkyloxycarbonyl)-morpholin-4-yi, 2-
hydroxycarbonyl-thiomorpholin-4-yl, 2-((C4-Cy)-alkyloxycarbonyl)-thiomorpholin-4-yi,
3-hydroxycarbonyl-thiomorpholin-4-yl, 3-((C4-Ca4)-alkyloxycarbonyl)-thiomorpholin-4-

30  yl, 2-hydroxycarbonyl-1,1-dioxo-thiomorpholin-4-yl, 2-((C+-C,)-alkyloxycarbonyl)-1,1-
dioxo-thiomorpholin-4-yl, 3-hydroxycarbonyl-1,1-dioxo-thiomorpholin-4-yl, 3-((C4-C,)-
alkyloxycarbonyl)-1, 1-dioxo-thiomorpholin-4-yl, 2-hydroxycarbonyl-4-methyl-



menber ed, nonocyclic ring, in another enbodi nent from phenyl, pyridinyl and
a residue of a saturated 3-nenbered to 7-nenbered, nonocyclic ring, in
anot her enbodi nent from phenyl, pyridinyl and a residue of a saturated

5- menbegy, menber ed, nonocycljc ring, in ano from
phenyl ?\éﬁgzd@g@%ﬁoﬁs@l in anot her enb ment from phenyl ﬁg’gﬁqﬁi}é@%% of a
saturated 3-nenbered to 7- nenbered, nonocyclic ring, in another enbodi nent

from phenyl and a residue of a saturated 5-nenbered to 7-nenbered,
monocy BieEazintigyl, Rr(@nbe hekyienseabaeyi-dfnetivknipesmandryindr e of the groups
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cycl ohpipgrazini- gﬂnot her enbodi mrent from any one or both of the groups phenyl
and cycl ohexyl, wherein in all these enbodi nents the nonocyclic ring
conmprises 1 or 2 identical or different ring heteroatons chosen fromN, O
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and pyridin-4-yl. |In another efrbodi nent which I's optionally
subst i isopeapybyin anether amtﬂimuehfrotmﬂlydmgdmfrﬁethahandteﬁm|m weotserR31. 51n one
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anot her enbodi ment (C3-C6)- cycl oal kyl, in anot her enbodl ment cycl opropyl .

| n onec@RpEiMeRiNE, Cﬁeﬁz)ﬁyci@nﬂfwawpcﬂﬂwmnm)l% isK{Pb-CGar@yolpplkyl, in anot her
enbodi ) i n anot her 10enbodinment it is

(G - @%W&}'EB%P“&? rﬁ%ﬂ%“@rﬁ%@y it is methyl, and in another
enbodinent it is oxy. In one enbodlnent of the invention the substituents
R22 whi ch are opti onallg present on the group R2, are chosen from hal ogen,

dr ox\n, Qg embpdineiyy e Investien.- tb@)mémk%‘fl afging) hﬁter%ﬁﬁm@ in antarematid cyano,
NSt Sl e Y goeTn BRSO | o, o 1o o
(G - C4émabliphentyof thé mventibheR? srﬂbmtenﬁrﬁm phenylene and a divalent residue of
an aromatic, 6-membered monocyclic heterocycle which comprises 1, 2 or 3 ring
nitrogen atoms, in another embodiment 1 or 2 ring nitrogen atoms, in another
20 embodiment 1 ring nitrogen atom, wherein one of the ring nitrogen atoms can carry a
substituent R*' which is oxy, i.e. wherein one of the ring nitrogen atoms can be
oxidized to the N-oxide, and wherein the phenylene and divalent residue of an
aromatic heterocycle are optionally substituted on one or more ring carbon atoms by
identical or different substituents R*. In another embodiment, R? is phenylene,
25 wherein the phenylene is optionally substituted on one or more ring atoms by
identical or different substituents R*, and in another embodiment R? is pyridinediyl,
wherein the ring nitrogen atom can carry a substituent R** which is oxy, i.e. wherein
the ring nitrogen atom can be oxidized to the N-oxide, and wherein the pyridinediyl is
optionally substituted on one or more ring carbon atoms by identical or different
30  substituents R?. In another embodiment, R? is a divalent residue of an aromatic 5-
membered heterocycle which comprises 1, 2 or 3 identical or different ring

heteroatoms chosen from N, O and S, wherein one of the ring nitrogen atoms can



fromfluorine, chlorine, hydroxy, (G -C4)-alkyl- and (G -C4)-al kyl oxy-, in
anot her enbodi nent fromfluorine, chlorine and (G -C4)-alkyl-, and in
anot her enbodi nent 20t hey are (Ci -C4)-al kyl substituents. In one

of e upQiOBBRBL Ro2. and in anot Bl embodi ment 1 GF {HELUUORP MRS
R22, which are optionally present on the group R2, are defined as in the

general definition of R22 and 25thus,.are chosen from hal ogen, hydroxy,
(G - CA9ared %hwdroaeeqtﬂ@mr ersuw&w:ﬂ? c&nd:m)heraln@eds@@nfwes@umﬁ amitro,

cyano, 0 0

ami nos%’:a?‘%rt%ﬁyé%&r l)é v 0% ur t%rau‘a}gﬁé{{t&qééﬁr& Oﬁ%cgﬂggl%gp' arp[fy)%’n

pr esententicdl be dg‘famm ﬁ&stsfwntsak%m ené endbadimant,ur dihekensdsdud upahs R22, or
1 or 2 furthe}r substltuents R22, aqr 1.further substltuent R22, are chosen

from h%[PHlj’é WWH?&(WO@QIB%SBBVW%@Q oge frem fLigandyl. biephanediri no,
S'pif’.rSn@fﬁ%@éﬁﬂi‘iﬁ'i’%ﬁéﬁ“”w”o&da@%?y HEHREa) T RIREER, “‘*{eﬁ%%”‘gerﬁ?& y
appl i s anottarigrhbodiowgrs fromfunardivie thiophererdiyl, thiverobediv, pmnedhylent s R22

whi ch are 9 tionaII resent qn the r.ou R2 and which i
o or ot Beod ani bl ERE srd Pata A neiT il saofREcRBREMETIIET fRarsilof Ro2,

for e&ﬁm%enédgr p?ynawela c}ﬁ%ﬁ?ﬁb&uﬁ@%ﬁﬁ ﬁ%@md%d}yl %ge@ %%aﬁé_d:wﬁpén&%é are

chosen from hal ogen, yl oxy-", m no and cyano.
| n oneereh@dimafémom fwrenérai meufb@tacttylepmdammmtpymn‘eiirtq:diy!pnnamm(ythprr esent

the and. whi h i,n the a nt di me efined as
|n % he® ’gé‘%‘gﬁth%éfé’f” FHrtaP & *1"0!%&621941@ W‘%@fiﬂ WHEC%SQI@@ s‘?fﬁ‘é’ﬂ Yents R22,
or 1 sqightisisds bk ingbateBnith &spebob RYcated on ring carbon atoms within the
group R2 which are adjacent to the atomvia which the group R2 is bonded to

t he 10oxazol opyri m di ne ri ng depicted in fornmula I. In one enbodi nent, the

said f t : &HE i on pr.esent aon, the roupR2
For - exHitED pHBRLHbHRYE ffich Bl S Bl B oot e

subst idroeatis H&@ocp@ielebwsehﬁrﬁg Rﬁlaﬁé lbbhﬁ@(d tRB% ordBlcgyeBeainkr g Bad ogen,
hydr oxy, (C-1-04)-al kyl- and (G 1- - al kPE/BI oxy-, amino and cyano, in

ariét hdp t%ﬁs‘m%n@arﬂ PSrw ﬁamgéwonﬁyﬁrpéswy 0@@@4@ f%@*’ﬁwﬂff%ﬁ can-bes) -

15al k t

(o 2B enylohe?nel e o eFBROU NG M B ont X chibe BoiICaFIg 1 -

wher emmsntmnabr otthes;ms&rdmom;thee's;secaltd) eabk;dth@‘r quaa hmﬂ,eamml@mdey ief treach

ot her are tlon E?t')RsFthuted one%goefluorlne substituents. 20In
one er%%‘&? et '“?ﬁ@gu e gaup Ge bopser 1 A chPpeiliony el Meld - ¢4) - al kyl
C3- I | kyl -S(0

( %@st&%ﬁ&m rE%{:é ?t%(é'a%?%éhércén%)geﬁl% ?’g(gher%t@me (. 4 - al kyl - S(0) m,

am no am no (G-
( @0- cm)xaaolbpyﬁmdbnayin@rambthe(gmum%) carabé& ylosdet mmy|4apmsmon ey grana

i (( oPRelP LM S aR oo BB i s kb mies recahoue

representing R? is chosen from 1,3- -phenylene and 1,4-phenylene, in another

embodiment it is 1,3-phenylene, and in another embodiment it is 1,4-phenylene,
which all are optionally substituted as indicated with respect to R In one

25 embodiment, R? is chosen from one or more of the groups phenylene, furan-2,5-diyl,
thiophen-2,4-diyl, thiophene-2,5-diyl, pyridine-2,4-diy!, pyridine-2,5-diyl, pyridine-3,5-
diyl, pyridine-2,6-diyl and pyrimidine-2,5-diyl, in another embodiment from the groups
furan-2,5-diyl, thiophene-2,4-diyl, thiophene-2,5-diyl, pyridine-2,4-diyl, pyridine-2,5-
diyl, pyridine-3,5-diyl, pyridine-2,6-diy! and pyrimidine-2,5-diyl, in another

30  embodiment from pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-diyl and pyridine-
2,6-diyl, in another embodiment from phenylene, pyridine-2,4-diyl, pyridine-2,5-divi,
pyridine-3,5-diyl and pyridine-2,6-diyl, which all are optionaily substituted as indicated
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(C3- CyHgand cycfopentyl -CyHz-and the group Het-C H,,~representing R* is .

tetrahydrofuranyl-C,Ha,~. In one embodiment, R® is chosen from cyclopropyl-C Hay-,
cyclobutyl-CuHay- and cyclopentyl-CyHay- .

20
In one embodiment, R® is chosen from (Cs-Cr)-cycloalkyl-CyHa - and Het-CyHaoy-, or
R® is a residue of a saturated or unsaturated, 3-membered to 10-membered,
monocyclic or bicyclic ring which comprises 0, 1, 2, 3 or 4 identical or different ring
heteroatoms chosen from N, O and S, wherein one or two of the ring nitrogen atoms

25  can carry a hydrogen atom or a (C4-Cq)-alkyl substituent and one or two of the ring

sulfur atoms can carry one or two oxo groups, and wherein the residue of a ring is
optionally substituted on one or more ring carbon atoms by identical or different
substituents R*', and in another embodiment R is a residue of a saturated or
unsaturated, 3-membered to 10-membered, monocyciic or bicyclic ring which

30 comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen from N, O and

S, wherein one or two of the ring nitrogen atoms can carry a hydrogen atom or a (Cy-

C,)-alkyl substituent and one or two of the ring sulfur atoms can carry one or two oxo



C7) -cycl oal kyl , hydroxy, (G -C4)-al kyl oxy, am no, (C -C4)-al kylam no,
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4- menber ed, 5-nenbered - nmenbered or 7-nenbered. In ope enbodi nent, Het

i's 4- feegElGdn gre @ﬁi@ﬁj@ﬁéa the residue of the ring representing R” is saturated or
aromatic, in another embodiment it is saturated, and in another embodiment it is

aromatic. In one embodiment, the residue of the 3-membered or 4-membered ring
representing R® is saturated. If R® comprises ring nitrogen atoms which can carry a

30 hydrogen atom or a (C1-Ca)-alkyl substituent, one of such ring nitrogen atoms or two
of such ring nitrogen atoms can be present. In one embodiment, the number of

optional substituents R*' on ring carbon atoms in the ring representing R%is 1, 2, 3,



i n anot her enbodi nent 5-nmenbered to 7-nmenbered, in another enbodi nent 5- 5
menbered or 6-nenbered, in another enbodi nent 4-nenbered. Exanpl es of Het,
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whi ch gibub, & eapkibyl grouagny remduemaalunsaturated, aromatic or non-aromatic

heterocyclic group or a residue of a saturated heterocyclic group, which alf are

optionally substituted on ring carbon atoms and ring nitrogen atoms as specified with

20 respect to R®. As far as applicable, all explanations given above with respect to such
groups apply correspondingly to R®. Another example of groups which can represent

R®, are cycloalkenyl groups such as (Cs-Cr)-cycloalkenyl groups which can be

bonded via any ring carbon atom and are optionally substituted as specified with

respect to R, In one embodiment, optional substituents R*' on a cycloalkenyl group

25 representing R® are chosen from fluorine and (C+-C4)-alkyl. In one embodiment,
cycloalkenyl groups contain one double bond within the ring which can be present in

any position. Examples of cycloalkenyl are cyclopentenyl including cyclopent-1-enyl,

cyclopent-2-enyl and cyclopent-3-enyl, cyclohexenyl including cyclohex-1-enyl,

cyclohex-2-enyl and cyclohex-3-enyl, and cycloheptenyl including cyclohept-1-enyl,
30 cyclohept-2-enyl, cyclopent-3-enyl and cyclohept-4-enyl. Examples of residues of
rings, from any one or more of which R® is chosen in one embodiment of the

invention, are cyclobutyl, cyclopentyl, cyclohexyl, phenyl, oxetanyl including oxetan-



5el ements are defined as in specified enbodi nents of the invention or
definitions of such elenents, and which are a subject of the invention, are
conpounds of the formula I, in any of their stereoisoneric forns, or a
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acceptabl e salts thereof, and the physiologically acceptable solvates of

any of OX0@FAUPANEE IPBBEN instheﬁom@fﬁrsonifoﬂdam sgifoxei s chosen from

(C1-C6) - al kanediyl, (C2-C6)-al kenedi yl and (Cl-C6)-al kanediyl-oxy; Y is a
4-menbered to 7- rrerrbered saturated, nonocyclic or bicyclic heterocycle
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membered, monocyclic ring, in another embodiment from phenyl, pyridinyl and a
residue of a saturated 3-membered to 7-membered, monocyclic ring, in ancther
embodiment from phenyl, pyridinyl and a residue of a saturated 5-membered to 7-
20  membered, monocyclic ring, in another embodiment from phenyl and pyridinyi, in
another embodiment from phenyl and a residue of a saturated 3-membered to 7-
membered, monocyclic ring, in another embodiment from phenyl and a residue of a
saturated 5-membered to 7-membered, monocyclic ring, in another embodiment from
any one or more of the groups phenyl, cyclobutyl, cyclopentyl, cyclohexy! and
25  pyridinyl, in another embodiment from any one or more of the groups phenyi,
cyclopentyl and cyclohexyl, in anather embodiment from any one or both of the
groups phenyl and cyclohexyl, wherein in all these embodiments the monocyclic ring
comprises 1 or 2 identical or different ring heteroatoms chosen from N, O and S,
wherein one or two of the ring nitrogen atoms can carry a hydrogen atom or a (C;-
30 Cs)-alkyl substituent and one or two of the ring sulfur atoms can carry one or two oxo
groups, and wherein the phenyl, pyridinyt, residue of a ring, cyclobutyl, cyclopentyl

and cyciohexyl are optionally substituted on one or more ring carbon atoms by



one or nore ring nitrogen atons by identical or different (G -C4)-alkyl
substituents; R2 is chosen from phenyl ene and pyridi nediyl, wherein the
phenyl ene and the pyridinediyl are optionally substituted on one or nore

ring nj by identical or djfferent substit , is
chosenw(?%q?@%ﬁ%gﬁ-al kyl, (C3-C7) -c?gl oal kyl - CH2u- a @%E?%%&/@%g%z
wherein u and v are chosen from1l and 2, or R3 is a residue of a saturated

or unsaturated, 3- nenbered to_10-nmenbered, nmonocyclic or bicyclic ring
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(G -Cs)-al kanediyl-oxy; Y is a 4-nenbered to 6-nmenbered, saturated,
nonocycli c heterocycle which does not conprise further ring heteroatons in
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( (1)5- 048(3-1%5%[@1—8(0%-, amino, nitro and cyano, in another embodiment from halogen,
hydroxy, (C4-Cy)-alkyl-, (C1-Ca4)-alkyloxy-, amino and cyano-, in another embodiment
from halogen, hydroxy, (C-Cs)-alkyl- and (C+-Cy)-alkyloxy-, in another embodiment
from fluorine, chiorine, hydroxy, (C+-Ca)-alkyl- and (C4-C4)-alkyloxy-, in another
embodiment from fluorine, chiorine and (C4-Cy4)-alkyi-, and in another embodiment
20  they are (C+-Cy)-alkyl substituents.

In one embodiment, 1, 2 or 3 of the substituents R*, in another embodiment 1 or 2 of
the substituents R*, and in another embodiment 1 of the substituents R%. which are
optionally present on the group R?, are defined as in the general definition of R*® and
25  thus are chosen from halogen, hydroxy, (C-Cs)-alkyl-, (C1-C4)-alkyloxy-, (C1-C4)-
alkyl-S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C:-C4)-alkytoxycarbonyl,
aminocarbonyl and aminosulfonyl-, and any further substituents R?? which are
optionally present on the group R?, for example 1, 2 or 3 further substituents R?, or 1
or 2 further substituents R, or 1 further substituent R?, are chosen from halogen,
30 hydroxy, (C1-C4)-alkyl-, (C-Cy)-alkyloxy-, {C+-Cs)-alkyl-S(O)m=, amino, nitro and
cyano, wherein all alkyl groups independently of each other are optionally substituted

by one or more fluorine substituents as generally applies to alkyl groups. In one



R2 is phenyl ene which is optionally substituted on one or nore ring carbon
atons by identical or different substituents R22; R3 is chosen from
(C3-C7)-cycloal kyl -Cul -12. - and Het-C, H2v-, wherein u and v are chosen from
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i dentical or different ring heteroatons chosen fromN, 0 and S, wherein one
or two of the ring nitrogen atons_can carry a hydrogen atom or a
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sol vates of any rlﬁzg] wherein A i1s O; cfiosen rom
(G- 05W|ek§hbaﬁsty@nt§ (@i 1062 fantkam@dnajnkumw , or 1 further substituent R%,
are chosen from halogen, hydroxy, (C4-Cy4)-alkyl- and (C4-Cy)-alkyloxy-, amino and
cyano, in another embodiment from halogen, hydroxy, (C4-Cy)-altkyl- and (C4-Cj)-
15 alkyloxy-, in another embodiment from halogen, (C4-Cy4)-alkyl- and (C4-C4)-alkyloxy-,
in another embodiment from halogen and (C4-C4)-alkyl-, wherein in all these
embodiments all alkyl groups independently of each other are optionally substituted

by one or more fluorine substituents.

20 In one embodiment of the invention, R*' is chosen from halogen, (C-Cy)-alkyl, (Cs-
Cr)-cycloalkyl, hydroxy, (C4-Cy)-alkyloxy, oxo, (C4-Cs)-alkyl-S(O)m-, amino, (C1-Cy)-
alkylamino, di((C4-Cy)-alkyl)amino, (C4-Cy)-alkylcarbonylamine, (C+-Cs)-
alkylsuifonylamino, cyano, (C4-Ca)-alkylcarbonyt, aminosulfonyl, (C4-Cy)-
alkylaminosulfonyl and di({C+-Ca)-alkylyaminosulfony!, in another embodiment from

25  halogen, (C1-Cg)-alkyl, (C3-Cr)-cycloalkyl, hydroxy, (C+-C4)-alkyloxy, oxo, (C1-Cy)-
alkyl-S(O)y-, amino, (C4-Cs)-alkylamino, di((C+-Cy4)-alkyl)amino, cyano,
aminosulifonyl, (C4-C4)-alkylaminosulfonyl and di((C4-Cy4)-alkyl)aminosuifonyl, in
another embodiment from halogen, (C4-Cy)-alkyl, (C3-C;)-cycloalkyl, hydroxy, (Cq-
Ca)-alkyloxy, oxo, (C4-Cy4)-alkyl-8(O)n-, amino, (C1-C4)-alkylamino, di({C4-Ca)-

30  alkyl)amino, cyano and aminosulfonyl, in another embodiment from halogen, (C4-Cy)-
alkyl, {C3-C7)-cycloalkyl, hydroxy, (C+-Ca)-alkyloxy, oxo, amino, (C4-C4)-alkylamino,
di{(C+-Ca)-alkyl)amino, cyano and aminosulfonyl, in another embodiment from



5Yis a 4-nmenbered to 6-nenbered, saturated, nonocyclic heterocycle which
does not conprise further ring heteroatons in addition to the ring nitrogen
atomdepicted in formula I, wherein the ring is optionally substituted on
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by identical or different substituents R22; R3 is a residue of a saturated

or unshelgeaned-Guntkl eledCtiryriasintenaiox i foddaikylaxyngxawarsna ¢Gpr i ses 0

o L PR RILATARES, LG iy 0 Bor LB AEA, AR lAE9E7, 2 o

can car rogen a
sul f ur Cakaltylc é;-Ca)-cycleatky!ofC + @p)-alkgogy anpsi((@nd, paryBamiid)é basiHye of a

i i ti [ | tit b t b
oo | STPRHIT Gt BHOdTy e -CaoR. 165.C RDrClp ik Ah UGy PO (e Gaton,
o B v S ) f
o o tyloRy: IR emBfirielt oM Aol % ¢ )-alkor Bl (5 G40k, AT
_ZOSI kyalgxxtyeilf ahéxodf imetaﬁftromylubrigda,kgtlio@mtmfis-,cm-raa@'pt _e{@@}én»l ?Jc:ycloﬁlk?g:ﬁytd@%ﬂﬁr and
ndepen of any other .su uents, are optiona subsfitute one
Ior ngr%n‘?géﬁ%sﬁkﬁﬁky@’%yd‘i" ‘Fr&”éWtéé%ﬁ%i%ﬁ‘?e@%@lﬁikﬂr RHPEuori ne and Y
(G- C%hdébélydjéntiy QIR dihé dredddtithallpsEBSRGIY by (95{% ormidréfflofih&v 9groups,

i ndependent |y of each other 25 and |ndependent?y of any other substituents,
are optubstfyanissubstituted by one or nore fluorine substituents. Likew se,
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Cr)-cycloalkyl, hydroxy, (C4-Cy)-alkyloxy, amino, (C4-Cys)-alkylamino, di((C4-C4)-
alkyl)amino, cyanc and aminosulfonyl, in another embodiment from halogen, (C4-Cs)-

25  alkyl, (Cs-C7)-cycloalkyl, hydroxy, (C+-Cq)-alkyloxy, amino, (C4-Cs)-alkylamino and
di((C+-C4)-alkyl)amino, in another embodiment from halogen, (C1-C4)-alkyl, (C3-Cy)-
cycloalkyl, (C4-Ca)-alkyloxy and di{(C4-Cg4)-alkyl)amino, in another embodiment from
halogen, (C4-Cs)-alkyl, (Cs-C;)-cycloalkyi, hydrbxy and {C4-C4)-alkyloxy, in another
embodiment from halogen, (C1-C4)-alkyl and (C4-Cs4)-alkyloxy, in another embodiment

30  from fluorine, chiorine, (C1-Cy4)-alkyl, (C3-C7)-cycloalkyl, hydroxy and (C4-C4)-atkyloxy,
wherein in all these embodiments all alkyl groups independently of each other are
optionally substituted by one or more fluorine substituents.



15physi ol ogical ly acceptable salt thereof, or a physiologically acceptable
sol vate of any of them which is chosen from
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(s) 1- (@2 qygldedkyl, hydroxy, (C1-Ca)- a!kyioxy and oxo, in another embodlment from
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P R L M GG T o T
embodiments all alky! groups independently of each other are optionally substituted
15 by one or more fiuor.ine substituents. In case the residue of a ring representing R®
contains any oxo groups as substituents R*", in one embodiment not more than two
such oxo substituents are present, and in another embodiment not more than one

such oxo substituent is present.

20  In one embodiment of the invention, the ring heteroatoms in Het are chosen from N
and O, in another embodiment from O and S, in another embodiment they are O
atoms. In another embodiment, the number of ring heteroatoms in Het is 1. In one
embodiment, two ring oxygen atoms in Het are not present in adjacent ring positions,
in another embodiment two ring heteroatoms chosen from O and S are not present in

25 adjacent ring positions, in another embodiment two ring hetefoatoms are not present
in adjacent ring positions. Rihg nitrogen atoms in Het carry a hydrogen atom or a
substituent as specified. In one embodiment, optional substituents on ring nitrogen
atoms in Het are (C1-Ca4)-alkyl substituents. In one embodiment, optional substituents
on ring nitrogen atoms and ring carbon atoms in Het are (C4-C,)-alkyl substituents. In

30 one embodiment, the number of optional substituents on Hetis 1,2, 3, 4 or 5, in
another embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another

embodiment 1 or 2, in another embodiment 1. Het can be bonded via any suitable



10 of the formula Ills reacted with a conpound of the formula IIl to give a
conpound of the formula I, O\ r --1\1) X-R2I R3-AH IIl |1 15 wherein the
groups A, X, Y, R, R and R3 in the conpounds of the forrmulae Il and |1

defy ' h d ft f la I d | 1] I
?Lﬁct?@ﬁgﬁgéigﬁ%§8§aﬁ gg”g?ggeﬁtoin ggotggggdaforﬁ?orsgﬂﬁéaggfbpﬁpg@za
precursor group which is later converted into the final group. The group L1

in the conpounds of the fornmula Ills a |eaving group which can be replaced
in a niiRg e8I dtemaln paeinkeiident, idatdn bpeded Viena ring catuin atorawhidioigen

atom I b XLd Qu r a sul fone
group, J‘%ﬁ%‘%ﬁnﬁ 3@%’5%@"%’”’ h@'ﬂ; '“’ae@g‘%"eﬁr "ng?‘g[) (%iy -Alk wherein
Al k | smen{fsteC4y -Tahbmbegé@ula,onfe@mmmﬁn@ et iBv-memrdrBY or sThenfRaedi on of
t he conpounds of the fornmulae Il and Ill is a nucleophilic aromatic '25

subst i PANRET LREPHGIEAO-TREResP® i 7 A0SMPRIE. e aBofhgs embsilinoent 5-
oxayz 0ol Qlemibrdl @le/'é' rﬁbﬁ'lﬂ&?ecﬁ 'iﬂ%ng’[ha‘? en‘lﬂl%cflr%npx rnHé?ng(b:Ebedons a e%ggglg%‘an he

carried out under standard conditions such fFe wel |
known fromaaryessoar sioré bédhiah kaeisahbsetamenalembddiaent, @ae biketaniys carried

by dr ocaE Bt E R R et e W@aﬁwy@gw%?\%ﬁg&d%[geﬁ%%ﬁéér%?ura?w 2+
di chl ogdRithaR8rofGHP8S TQéi!?@a rgféﬁ%h?iriﬁélgtﬂﬁ@eletrgﬂy ??Far?

tetrahydrofuran (THF), "di oxane, opy ét her or
1, 2- di tebehpstypeyrams-y M)tetrahmmrrensﬁdszhoaepamurmﬁedmg orapam22¢ipne, an

P A 25 B e BEEAA, QLo lriE frfiig Qadictsolniyf and
N, Ndi nt3jsoreRinadryH g1 aldibRamy id&'d@ﬁ%w @}Ud)@n'- “tﬁ!’e?é}%ti HEM%?MQ Biefyn xture

of solvents, at ténperatures from about about 160 C, Tor exanple at

t ]tcarrpﬁr%ﬂh@@éth@@ﬂr%bmﬂaﬁwd@ﬂ@m@mlﬂm@lﬂ""@ ’tettfglbgdmﬂmgpbin -Chg am#t | cul ars
nuc! eqghAnPERIy o8NS STRBk R obirabi bl Ay TP Sh el or

exanpl tetrahyérothiapyradri-peand tetfahgardthiopiia 4, r[M]@iH%ﬂlmcwnﬁ@pyl am ne or
I\I-rretgﬁlﬂvrphol I ne, or an _inorganic base such as an al’kaline eéarth netal

hyldr | dtHRRng- HeaZ%téd*%\dm!édtaa Fetidiogeticandaretidin-3-yl, pyrrolidinyl
including pyrrolidinyt-2-yl and pyrrolidinyl-3-yl, piperidinyl including piperidinyl-2-yl,

piperidinyl-3-yl and piperidinyl-4-yl, azepanyl including azepan-2-yl, azepan-3-yl and
azepan-4-yl, oxazolidinyl including oxazolidin-2-yl, oxazolidin-4-y! and oxazolidin-5-yl,
thiazolidinyi including thiazolidin-2-yi, thiazolidin-4-yl and thiazolidin-5-yi, morphoiiny

20 including morpholin-2-yl and morpholin-3-yl, thiomorpholinyl inciuding thiomorpholin-
2-yl and thiomorpholin-3-yl, which all are optionally substituted as specified with
respect to Het.

A subject of the invention are all compounds of the formula [ wherein any one or
25 more structural elements such as groups, substituents and numbers are defined as in
any of the specified embodiments or definitions of the elements or have any one or
more of the specific meanings which are mentioned herein as examples of elements,
wherein all combinations of one or more specified embodiments and/or definitions
and/or specific meanings of the elements are a subject of the present invention. Also
30 with respect to all such compounds of the formula |, all their stereoisomeric forms

and mixtures of stereoisomeric forms in any ratio, and their physiologically



| i ke sodi um hydride, sodi um hydroxi de, potassium hydroxide, sodium
carbonate, 15 potassium carbonate, cesium carbonate or sodi um
hydr ogencar bonat e, or an al koxi de or am de such as sodi um et hoxi de, sodi um

et hoxi ' met hoxi de, potassgiumtert-but oxi ' ] or -
l'ithi u\ﬁr&?@g@g?% amde. A corrpoundg%f the formul a ?'??T@%djm@%e% reat ed
with a base and converted into a salt separately before the reaction with
t he conpound of the formula Il, 20 The starting conpounds of the fornmnul ae

| 1 and@qcepiabig splés. ahddha adbrysiplqsicrily Anceptats selvbi@s ofranyief themeerg are or
anal Ogél}ﬂﬁéé{.oﬁ‘%epbz%%gﬂu{n%nﬁiﬁﬁcri bed in the literature, and in many cases

are comercially availablle. For exanple, the conpounds of the fornula II
can be obtained by reacting a 5-am no-pyrimdine derivative of the formula
25 IV wth an activated carboxylic acid derivative of the formula V to give
a conpyuRYETPIe HLapRoRIas &jithe gp@ntion yiehwithdeseectde @y sigciureh f or mat i on
of gt h . ha-di rnﬁ‘&igﬁ | COARGIAE f & he
f or'srmIeeellgifr/lléIﬁ?4 @%ﬁ%ﬁ%‘ht ebﬁ%fjeét y %l%é} O;fgé?qlhﬁ%(}%tnhe coHn]rf}ng?%def)f t he
f or mulsaichlgledygntse act ivdriclwatéha submep ofithe: infrerntion, fane curovhts of thepr ot ecti ng

th tal f the 30 f la | Xt ' t he carboxylic acid of
Lhe 1 QPIIME R R e S RO IBYN Rty SOy OhyfSremmene farens

conpo iol f i ' i ch can
ol T B e R B g et P o ooyt “ “and
L1, aratceptabimadivatesmfisnyioighemewhenip R in the conpound of the fornula
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and v are chosen from 1 and 2, or R? is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
identicai or different ring heteroatoms chosen from N, O and S, wherein one or two of
the ring nitrogen atoms can carry a hydrogen atom or a (C4-C,)-alky! substituent and

15 one of the ring sulfur atoms can carry one or two oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R";
Het is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen frorn N, O and S and which is bonded via

20  aring carbon atom, wherein the residue of a heterocycle is optionally substituted by
one or more identical or different substituents chosen from fluorine and (C1-C4)-aikyl;
and all other groups and numbers are defined as in the general definition of the
compounds of the formula | or in any specified embodiments of the invention or
definitions of structural elements.

25
Another such exampie are compounds of the formula {, in any of their sterecisomeric
forms, or a mixture of sterecisomeric forms in any ratio, and the physiologically
acceptable salts thereof, and the physiologically acceptable solvates of any of them,
whetein

30 AischosenfromOandS;
X is chosen from (C4-Cg)-alkanediyl, (Co-Cg)-alkenediyl and (C1-Cs)-alkanediyl-oxy;



. RNR 1TWI I X VIl XIl The sequence in which structural noieties are
I ntroduced during the synthesis of a conpound of the formula | can al so be
different and, for exanple, in a conmpound of the fornmula I X, or a conpound

of the whi ch has been obtained froma co t mul a
| X by n%@???ig/t()?égé%f the group R, f??st the group ?%&%h%@ﬁ%{e@ by
reaction with a conpound of the fornmula I1l, the obtained conpound of the

formul g XV deprotected_to gjive the carboxylic acid of the formula XV, and
then t 6 S ASTRTSI €4 ) T0eT Rg et SaLHag. FARocvaliv o6 L YQICTSipToaHECoT  he

Formul gupbh, #-dRitiokr i84he NAY trd5 &0 ato¥Xbibbicted in formula I, comprises 0 or 1
ring heteroatoms chosen from N, O and S, wherein an additional ring nitrogen atom
can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and a ring sulfur atom can

5 cairy one or two oxo groups, and wherein the heterocycle is optionally substituted on
one or more ring nitrogen atoms by identical or different (C4-C,)-alkyl substituents;
R? is chosen from phenylene and pyridinediyl, wherein the phenylene and the
pyridinediyl are optionally substituted on one or more ring nitrogen atoms by identical
or different substituents R%;

10 R*is chosen from (C4-Cg)-alkyl, (C3-C7)-cycloalkyi-C Ha,- and Het-C, M-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
identical or different ring heteroatoms chosen from N, O and S, wherein one or two of
the ring nitrogen atoms can carry a hydrogen atom or a (C4-C4)-alkyl substituent and

15 one of the ring sulfur atoms can carry one or two oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R';

Het is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from N, QO and S and which is bonded via

20  aring carbon atom, wherein the residue of a heterocycle is optionaily substituted by
one or more identical or different substituents chosen from fluorine and (C4-C4)-alkyl;
and all other groups and numbers are defined as in the general definition of the

compounds of the formula | or in any specified embodiments of the invention or

definitions of structural elements.

25
Another such example are compounds of the formula 1, in any of their sterecisomeric
forms, or a mixture of stereoisomeric forms in any ratio, and the physiologically
acceptable salts thereof, and the physiologically acceptable solvates of any of them,
wherein

30 Ais O

X is chosen from (C4-Cg}-alkanediyl and (C+-Cg)-alkanediyi-oxy;



X'V 5XV In a further way of synthesizing conpounds of the forrmula I, the
group -A-R3 is introduced into a conpound of the forrmula VII, or a conpound
of the formula XVI which has been obtained froma conpound of the fornula

VIl by INA | of the 10group R,. by reaction w t he
f or mul W%O,1Hﬁ$§0§@t ai ned conpound of36t he formul a XVi FEJZ%@?@W@ABSES
conpound of the formula VIIl, and the obtai ned conpound of the fornmula XV

reacted further as indicated above. FGL \FGL RAH NR ONL1I1l R2CR2C | O
VI | Xv1 Y is a 4-membered to 8-membered, saturated, monocyclic heterocycle which does

not comprise further ring heteroatoms in addition to the ring nitrogen atom depicted in
formula |, wherein the ring is optionally substituted on one or more ring carbon atoms
by identical or different (C4-Ca)-alkyl substituents;
5 R'is chosen from hydrogen and (C4-Cy)-alkyl:

R? is phenylene which is optionally substituted on one or more ring carbon atoms by
identical or different substituents R%?
R? is chosen from (C3-Cr)-cycloalkyl-C Mz~ and Het-C,H,~-, wherein u and v are
chosen from 1 and 2, or R? is a residue of a saturated or unsaturated, 3-membered to

10 7-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2 identical or
different ring heteroatoms chosen from N, C and S, wherein one or two of the ring
nitrogen atoms can carry a hydrogen atom or a {C4-Cs)-alkyl substituent and one of
the ring sulfur atoms can carry one or two oxo groups, and wherein the residue of a
ring is optionally substituted on one or more ring carbon atoms by identical or

15 different substituents R*;
R?? is chosen from halogen, hydroxy, (C4-C4)-alkyl- and (C4-C;)-alkyloxy;
R*" is chosen from halogen, {C1-C4)-alkyl, (C3-Cy)-cycloalkyl, hydroxy and (C+-C.)-
alkyloxy: '
Het is a residue of a saturated, 4-membered to 8-membered, monocyclic heterocycle

20  which comlpréses 1 ring heteroatom chosen from O and S and which is bonded via a
ring carbon atom, wherein the residue of a heterocycle is optionally substituted by
one or more identical or different substituents chosen from fiuorine and (C4-Cy)-alkyl;
wherein all cycloalkyt groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different

25  substituents chosen from fluorine and (C4-Cy)-alkyl;
wherein all alkyl, atkanediyl, CyHz, and C,Hz, groups, independently of each other
and independently of any other substituents, are optionally substituted by one or

more fluorine substituents.

30  Another such example are compounds of the formula I, in any of their stereocisomeric
forms, or a mixture of stereoisomeric forms in any ratio, and the physiologically



XIV The groups A, X Y, Rl, R2 and R3 in the conpounds of the fornul ae V,
VI, VIL, VT, IX X X, X1, X, XIV, XV, XVI and XVI| are defined as
in the conpounds of the 5 fornula | and additionally functional groups can

be pr e%\?@tZdﬁgggéﬁ&%Ct ed formor in th‘;s7 formof a pr ecBﬁ@égghgmﬁ{gbgp it?le

| at er convert Into the final group.” The group Xa in

formula VIl is defined as the group X in the conpounds of the formula I,
or conprises a part of the group X in the desired conpound of the fornula
11, su ﬁC%ﬁ*taPleaE?étlférth@f?@fw heghysolegiealysmsentaiie spivates ofamuofdbem,| and
VI, }@epLint he compounds of the fornulae VIII and XVII, the group Xa and
any parts OF the groups FGL and F& renaining in the conpound of the

formul 463X and XIV together formthe desired group X. For exanple, in case

th i | diyi - , Jth Ip Xa i th d of th
ol QB cfips S Hop e pE sl AR o R dstg: and 1 e oroun FGo can®
be m hyds eoemaheaiattharhrthtiRed NSatditoXNH6R0 ﬂHheEHF;oEme Wrﬁwdéésca” be

t he al kanediyl part, the group F& 1s a leaving group, and the group FGL in
t he conpbeerpries furtherfrogrheatermatdms imddditivn to thearimy ditmgengrtompddietedXy gen

atom of_which together w th the kanediyl part then fornms the desired

al kane&rmuﬁ%?w%&g%ﬁ%r\#@r[stqqgopél ctY 'Jt%fedt%rﬁ‘eo%%@@fﬁjr'ﬁﬁ C@H@"f 8lomi a VI I

or t hebf addntical &Vdiiffeﬁém(@h%}lﬁlwpél%tiﬂfer{t@ formula VII1. The groups FG
e

e
and F&.,in the conpounds of t formulae V, VI, VIl, VIll, XVI and XVI| are

funct i Bnédg chesripkomuivdapgen god (Eh€skgikel;of coupling used to formthe

degi r egde : L. X.and..an art of the .groups F and FQ&2
ot e PHeayiand SR R LaR AR B ™ Brog oo RERSalatonnely ¢ he
group Mentisaladrtdiftvett bobsiitidras ®oUp R2 or to an atomin the group FGL, such
as an gxygen atomin a hydroxy group representi ngtFGl as nentioned afore,

via a Russ aspsidpre of Suisduratas Proinsedueted 3-meapbaran to é-membaveétg group such
7512 NERSRISE R LS STRRE o SRR sl sBr T4 LAY o8 PR,
| f t hewbemip aXang sit@geached dao dangy ghodpdsd atbm & 4 (@PELF-aRYI SMstituent
15 and a ring sulfur atom can carry one or two oxo groups, and wherein the residue of a
ring is opticnally substituted on one or more ring carbon atoms by identical or
different substituents R*";
R2 is chosen from halogen, hydroxy, (C+-Cs)-alkyl- and (C4-Cy)-alkyloxy;
R*"is chosen from halogen, (C4-Cy)-alkyl, (Ca-Cr)-cycloalkyl, hydroxy and (C4-Ca)-
20  alkyloxy;
wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different
substituents chosen from fluorine and (C4-C,)-alkyl;
wherein all alkyl, alkanediyl, C,Hy, and CHz, groups, independently of each other
25 and independently of any other substituents, are optionally substituted by one or
more fluorine substituents.

Likewise, also with respect to all specific compounds disclosed herein, such as the
-exam'ple compounds which represent embodiments of the invention wherein the

30  various groups and numbers in the general definition of the compounds of the
formula | have the specific meanings present in the respective specific compound, it

applies that they are a subject of the present invention in any of their sterecisomeric



10 catal yzed reaction, F& can be a |eaving group such as a boronic acid,
boronic acid ester, dialkyl borane or stannane group, and in this case FG
can be hal ogen. F&Q can al so be a hydrogen atom or a carbon atom bei ng part

s usoleheT BBBERT ng a o e, and PR thi o case FOi FGHERRHATGHERE |1 a
Wttig reaction or Wttig-Horner reaction is used 15 for attaching Xa to

R2, F& can be a phosphoni o group such as triphenyl phosphonio or a
phospHBRY$ agesuR HidkreL sterepispmesisdopneiy Bny satid, ahd i dmptaumdofthefrhe

f or mul Il i [ hqsphoni.c acid ester, and in
thi o huElolegiCaR RPN SRR MR IRk oMo By B RR Rk GolB s S o -l ky!
and visolvates shangGentiea.| IrespdigivenheiRoF Ghetisert §5&ific &mpBenga bon atom in
t he phen Ieneh%roup or, 20 heterocyclic group representing R2 which in the

conpo oY bREin 8f MuTefcempar Pnesr esessremigeall ixa stegbthe FG i n
LTS, comaitindth it B (PRBHAE e dBinpollda AR NE A0 efaR 0%, B S0°T0 e

pr ot ec rmor in the formo ecursor grou s later converted

into tinysiplagigaliyraadiepiablé belts; emadbiadpetifichealtfiotseloael] Add@fiondls ihanaul a

XVI 1, fresp? tively, reacts .vviéh t he conpound of the fornmula VIII. For 25
exanpl'®@mMg ﬁﬁB?é‘f’&S@ MEULNGRI R g ﬁgtmhﬁ‘m%féa%ﬂ?ﬁﬂmiéfsoﬂ\ﬁ’é% 6t mul ae
VIl a I ; i : ; \ I, VIl and
x| rryrhhefa TnpS, FSA0E0t of R NNerORRALE Foa BompBEnd BF A Bfmtle 1 oxy

gr oup vghich isaghesapeinayl angtdrer oranoanofthleydpeetiiterompdunda ofehdydrnailder . Such

. t be .cl bef th i M.th th d of th
£ dP 40 Bl i SR RR EXAEPIe RipRAURs SPesiesLpaigh. SRATNGA i 1 the art .
A sumpriysictigis@iiedeptaile l%gl@sl, %@g@bﬁ?bnﬁ&hé’bﬁf«%@?o'g!&%i{?%9&@&85%”3&%%9“”d In

the litéerature, "for exanp . Koci ens Protectin oups  (Thiene
Ver | a@f angod theyn, wheigin theceerspawrtd Pf the formulakis a frgea of itve inGeatips in n

O i ] i S. " & S 999). . Th L1 in the, d
ot "t nay S et e sDisot ek O b & iRl e b ibetar i e Fhabe rtkhdl gr oup L2
i n t heppbiogisends apfexaneplé efientioned is & cnMsURPENthb sy 1Ssthst i tutabl e

| eavi % group and can in particular be a halogen atom such as chlorine or
bism REYSIRIREicHY acseptibielsalt thaseok or anhysipleginaliagseptabde salvbbxgf arny aci d

hal i d%fﬁpg\?ﬁié:ﬂij%?ﬁgg%@@g%oup of the fornmula FGL-R2-C(0)-0 and the

conmpoun can thus be a carboxylic acid anhydride, for

exanpl(8)-1¥B4¢ba@pftudrd-pihenbig-dh&zowd dudidsriefdin Peyif-penthgnyMhdfoxyM |, 11X

X and XI{ Iganrroieiﬁa~ _ydroxy group or a hal ogen atom such as chlorine or

br omi F&etyl)-pyrrofidine-Z-carboxylic acid,
(3)-1-(2-{4-{5-(2-flucro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yl}-2, 6-dimethyl-phenoxy}-

20 propionyl)-pyrrolidine-2-carboxylic acid,
(S)-1-((E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yil-phenyl}-acryloyl)-
pyrrolidine-2-carboxylic acid, and
(8)-1-(3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-phenyl}-propionyl)-
pyrrolidine-2-carboxylic acid,

25 (S)-1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2-methyl-phenoxy}-
acetyl)-pyrrolidine-2-carboxyiic acid,
(8)-1-(2-{4-[5-(2-fiuoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-acetyl)-
pyrrolidine-2-carboxylic acid,
1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetyl)-

30 piperidine-4-carboxylic acid, and
(S)-1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi}-phenoxy}-propiony!)-
pyrrolidine-2-carboxylic acid,



. The group R' in the conmpounds of the fornulae VIII, IX XIl and XIVis a

group suitable for protecting the carboxylic acid function as an ester, for
exanple a 15 al kyl group such as nmethyl, ethyl or tert-butyl, or a benzyl

group.\ggﬁgpﬁl urring in the sy esis of the COFROH ormul a
I, such as t ggggﬁggund of the fornuF%?IV, may al so be prgggggq#%ﬂgﬁ%ther
tautoneric form for exanple in the keto formin case the groups R in the
conmpound_of. t.he formul a | r ydr roups. npounds occurring in the
Syt hedheTsin e comtmpistidS) 3t diBH G Thara phBnow F ool g GoMimidg-2-
CONPOURAS; 5l f [ BROE. idifdD_ak Bl.ayed,qr.ohtai ned in
he T or e R B R B O BT oS 2R B

enpl oy éa-fiuara-peenonmaazaio]adidipattdidti-By(jsei ancsyl bradotylepyrydidiedPor i de.
The reagti on,.of the conpounds.of the fqrnulae IV and V can_ be carried out
inder - S8MBHG Rt At B Broma e, HeLRTSE RO Y LHORM oS Wophoueion

act pvaicp® ceHTlRxatidrtoRg intlxidifs bbb ewbiféen&Bf el Shiddi i%ng%ﬂﬁr@.r I de.
Generally the reaction is carried out in an inert solvent, T0r exanple a
hydr ocarbon or chlori nated hydrocarbon such as benzene, toluene, xylene,

chloro | oneL han hl or of orm or di chl or oet hane, et her such
as TI- ?ﬁe’%@}g’%gﬂé&? %%eu{g%seﬁﬂﬁg?ﬁ;o& W&%‘pg%ﬁeseﬂoﬁ € B'}epgfﬁa%ﬁ{)&?fatgeket one
such asompeuntds of thedftnMit MitethedsalStfid Saivdteashpivilth thE ebatLeldsbut v!
acetate, or water, or a mxture of solvents, at tenperatures from about -10

C to aBPbiemable pge viiahpreoulined iphedelipwincs hoenabtmness, Teompaodt 30 C.
Cepgr a ot ) i rr i j i b base, for_ .exanple
2 18 ¢ PLthe RRUEFRE hoiedui el ocindlrin 8 B BF BB : BlsrhBoypdor

N- net h{heriorpli §,ne, or an inorgani c base such as an al kal i ne net al

hydr oxi de, carbonate or hydrogencarbonate |i ke sodi um hydroxi de, potassium
hydr oxi de, sodi um car bonate, potassium carbonate or sodiumb5

hydr ogencar R?_[l_ e. | ase the group R in the conpound of the fornula Vi
i s hydroxy, he%@i on of the conpound of the formula Vito the _
c

conmpound of the la/VIl can favorably be camiTedFout in the presence of
a hal ogenati ng ggen h as a phd hal i de,_likge.phosphorus -

pent achl ori de or phosphﬁr.ug | or|j de a mxture thereof, in an inert
sol vent, for exanple Zq ydrocarhb rijnated 0 hydrocarbon such as
benzene, tol uene, xyléne, chl orobénzerd, dilchl oromet hane, chl or of orm or

di chl oroet hane, at tenperatures fromabout 20 C to about 100 C, for exanple
tenperatures from about 50 Cjto about 80 C. In case the group R in the
conmpound of the formula VI is hal ogen such as chlorine, the cyclization of
t he conpound of the fornmula VI to the conpound of the formula VII can be

C ie : I ,ffr\ax(g%e- J h Qunpd of t

f gﬁrml g{h%llét'ri] %a%@ﬁg% ' >ls/’o\,’vllgﬁt suc a’srpéée@%%%c{?oﬁ tﬁ$ %é)‘m UE?E? ﬂaqrgﬂﬁl
hydr ocarebasfined &y incthengphepduldseéhe forheite | and ecabivioalBNaeBRonggranpam de,
for exa ranitrile, for exanple acetonitri?e, to

rﬂjL‘e DMVF, DMA or NWVP, or ¢ L OF)
t enper $ATLPR & §3SHMBRIECtEFIOM 05 MaliEUPTR 0 acrereisop SEMHR Which it taiper at ur es
from wﬂferﬂéa%lﬁ the f%@ﬁ?ou%thg’gg&% Lony ey%dgﬂg&%nd%ocﬂ’rtﬁé TSl

optionally i n the presence of ase, suc ertiary am ne, géar exanpl e
tri et higheingmeoup whjdtdcars bprepipbadima noclasphiichy bmatipsabstitetiomreaflichnor gani c
base, for exanple an al kaline tal hydroxi de,. carbonate or

P oGRS MRS R0 ot SRR COITHE OTIoPRUSS (i halerougcRs

car bongiiRneRfbag Sfor BxEAIRO A G P5f tﬁ@%Hﬁbﬂay-@g@wn@af %{@g}ﬁfk \Eﬂsrém%ﬁm'
cyclization can favorablfy bé perfornmed 1n a 25" mcrowaveée reactor. -The

coupl iiRg EF-Coralleyl ipdeupffor Rxamplermpethwbt ethy.t h conpounds of the formul ae

VIl and XVIlI can be carried out via reactions of various types as already
i ndi cat ed above, for exanple via an al kylation reaction. For exanple, if

t he grongrdactioaiof ties cemPdnr@X¥f the formulae 1l and 11l is a nucleophilic aromatic
25  substitution reaction at the carbon atom in the 5-position of oxazolo[5,4-d]pyrimidine
ring, i.e. in the pyrimidine moiety, and can be carried out under standard conditions
for such reactions which are well known to a person skilled in the art. Generally the



30 group representing FGl, it can be al kyl ated using a conpound of the
formula VIl in which F& is a |leaving group suitable for nucleophilic
substitution reactions such as a hal ogen atomli ke chlorine, bromne or

i odi n yl oxy group |ike npethanesul fonyl o
t ol ueﬁ\{avsgg@m%ég@ The nucl eophi | i cggubsti tution reﬁ?ﬂﬁ?zﬁ1 920302 bon
atomin the conpound of the formula VIII carrying the group F& can be

carried out under standard conditions for such reactions which are well
known fegchorpisreasried jeut irean inerk srdventt for esaapie mer@aﬂ@mor dnloiisatear ri ed out

|n an e f chl qr.l nated hydrocar bon
AcarBdh 4ok s =30 BTRR Ry GG L B ket Bhe bl v Ree

ohl or oftdorferrn di dlhhmrr@@thhﬁéean ameetshem 28 Uethaldsdrtdran HTIARRRRo XUt Y1 et her,

dllSOpI‘ﬁE&l etther or DVE, an al cohol such as nethanol, ethanol or

i sopr o ST diseRIO IV BHes or A tisrthexyatbean (BMbea kaipnestush asich as

t yl d
S S B e e aaTe ot SRR RGPAR R BB e T, O,
of solasateioniilef amparidée suetsasmbmmmmwm@moeabm NOp C for exanple at
e R e Al SR s Bl et o
nucl eoﬁfMédt@étMe&fpe?ﬂﬁr Ukbupbo tieof Mok 8o g@pd/ or binding

\
an acid which is berated during the reaction, tUéfél}rse)g%l}c#;a base, for
exanpl tempealsiegs fff@ﬁn ahautgiOe” Gatat ayanit 4109 °é)ndm@,endmagmra’$letgam¢mwsa®ﬁ the,

| di | N- et b h
2 O R R PR DL RYrable e BroargBu 4Fe nEFenp Al eBCHPbonat o 1| ke
sodi uradmystiirdeef tﬁ@%#mnamrt@éué% bl ASSdyam Jb‘ﬁ% %Hdéigenﬁﬁﬂ' cgL bonat e,

pot assi um car bonat e, cesi um carbonaté or so gencar ate or an
ai koxiteiethytaraipe dethylsiisaptepxiansiogion - W@ﬁhwmomolmouam mdﬁgamidézasleot assi um

i 1 sont i A8 LR e, PO Tolordite sy hyoienparapreta | <

hydr oxikecsuiuah $gdhide | seitRthyirdide frassiantheRoxies! sshilmicrBorsak!
separately before the reaction with the conpound of the fornula VII1I.

BSi deWIBIEIBLAPONRIRI ePIMCETROIAtE csEodhen hydiageacubonate oidinch F&2 is a
| Vi | XV |
| 2] 0UEy 02 LSS BSOS Al eSO AL o 1 Tn

| X or rv(daMobiwer patassamn \Mrt-hutdx&ig sofieet aredabe hintim diisGpropifaide cANpound of
the formula VI1J i s hydro under the conditions of the

M § surfoBiPaunion o ToRmALl SR8 clsndes BPated Wibd hasarid paverieaunias st ot hy|
azodi cRRRKhAAORY 1l feaehs PR tﬁ%ospﬁﬁhﬂa)@ﬂtﬁé forfillfl f,_Phosphine such as

30t ri phen ylphosp ine or tributylp inein an 1nert aprotic solvent, for
eXfnpl e an ether such as THF or dioxane (cf. 0. Mtsunobu, Synthesis

(1981) The co of t rmula VITI w th conpounds

f d
of theTf}eo$tﬁﬁ?n§eCC\WPo &%?%R?g"ﬁng?ﬁ}&ﬁ@i (t‘e?rbE %me%gi’ﬁf‘ipzeé’d‘r?%actl on can
be perdedtBed HNEHRY litbfifure0sdirdisybus gftoﬁﬂbh@&ﬂé@cﬁ@cﬁbé{&ﬁfith%rl?ér%h?r%”pl Ing

reactions like the Heck, Stine or Suzuki coupling reaction
Mei j erasiddAdnay ma@eﬁearwmmsm;ﬂ y anailableChionleyanglertbs somphdm@f React i | ons

r oup PRI EGBS prkeef SOBRE £ B:ahne i e s ave SF e b bunds. o
tRe favmittaen ¥ctvsted Caesoxyile aarhiawetvdyf SRt TR adsa %Hﬁ%u%%fwe' !

known to a person skilled in the art and are sunmari zéd in the
above-thefRmite | pesksingyhe atter cepmicsngiitaimafion.of e 10 Greene and P. G

M Wit | kal

et ol FE0 Rl SXAETT i ARy Bosef 6000 B Tetlind SERBIBERURIVIE 1 The-cace
?f c?mmmmd;s?ghmtmmomﬂ y R"O- St(@)wxalrkglthegb?mpoau@fbfa?e Rt vglbyerba%on Ey o
reat neg W ri uor ceticC Cl In e case O co ounds I n I C IS
a tert¥ Bh? FPMEROYNE, Oféiﬁeg?f VHB&W@@H““%th@]@btﬁ‘i"@é%m@p@#n(hoﬁ'flhé}ns| tion

”@ba| féﬁ‘\tl@hyﬁtt%w‘w%sca%bkﬁﬂégﬂ Bﬂth%“r‘roﬁ'ﬂai C)@%htrb@ut} R§ r?é’"ﬁa%;é%? compounds i n

I's a group e intro uctlo
RlO C(R)p @(Q)*Nh@ydaabhmywnb aacordpgurodipf ilH@f@(rﬁbjianXEttbegmmmmmlﬁf oft he

for m“tﬁe fo%m%rllg W whfch%%rﬁeegk%ald\l/ b%cé Icg%tp%gnld %f ?he Fom%larrﬁ dependmg on the



a customary am de coupling reagent or converted into a reactive carboxylic
acid 20 derivative which can be prepared in situ or isolated. For exanple,
t he conpound of the formula X or XV can be converted into an acid halide by

treat npmH ¥4 nyl chloride, phogphorus pentachl gt S
tribrom d% orlagé®§ chloride, or trggt ed wth an al a{’yw@ﬁﬁ]@?@g% i ke
ethyl chloroformate or isobutyl chloroformate to give a m xed anhydri de.
Custonary coupling reagents which can be enployed, are 25propanephosphonic

anhydringaning ofR’ @aﬂﬂonym@paﬂ@m@@ mpgilying Kre geausoRyindhe epepesnd of ¢ ) |

car bo I imde (DQC, 1,3-

di cycﬁ% @%ﬁgardbggﬁan}f %ﬂb%%?%% BRRGRA.

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl oride (EDC),

carbodii m des together wifh addl tives |ike 1-hydroxy- benzotriazol e (HOBT)
or 1-hydroxy-7-azabenzdi®i azafe (H@AT), uronium based 30coupl i ng reagents

| i ke O-(7-azabenzotriazol21l-A1)-N, N, \1]:-1N -tetranet hyl uroni um -

hexaf | uorb‘bN R (HAT (benz% r > N, N, NW t et r armet hyl ur oni um
hexaf | uor ophosphat (HBTU) o 0- (cyan (etmony%t hyl eneam no) -
N,N,N,N -tet | ur 6N um tet raf | ugr obgrat TOTU)

phosphonl unRbased colpl i ng\r eagents | i ke’

(benzotriazol -1-yl oxy)tris(di net hyl am no) phosphonl um hexaf | uor ophosphat e
(BOP), (benzobviazol-1-yloxy)tripyrrolidilnophosphoni um hexaf | uor ophosphat e
(PyBOP) or bronotripyrrolidi nophosphoni um 5 hexaf | uor ophosphate (PyBroP).
The reaction conditions for the Qpar ation of the conpounds of the
formulae XIl and | fromF&‘bﬂti)ound ®f the formulae X and XV and t he

corrpoun‘;_j ;of the fornula Xl L%apgﬂd on 1;h particul ars of the specific case,
for exanél e yed coupling 10r%ag , and,ar I own to a person
skilled i rt /’Eio/r exa in case X B atifon of the conpound

Vi a an aC| d®hl or pde or acid ' he coupling
reaction wt theNcycIRc amyyg of the formula XI is generally carried out
in an inert solvent, for exanple a hydrocarbon or chlorinated hydrocarbon
or an ether like the af orenenti oned ones, an ester |ikegethyl acetate or
butyl acetateVMil5a nitrile like acetonitrile, or water, or a m xture of
solvents including a mxture of water anglap or ¢ solvent which is
mscible or inmscible with water, at tenpergtyre¥ firom about -10 Cto
about 100 C, in particular at tenperatures ff/om about 0 C to about 80 C,
for exanple atgyahout room tgnperature. FavoDabl y;—the reaction of an acid
hal i de derlyl ed fr mth%zca 0 IQNaMd of the formiHa X or XV with a
conmpound 20 of tlﬁ'f)é"r” 1_a<XI iiS C rrled ‘Um—r‘n“t'he—pT'Esence of a base such
as a tertiary afne |ike trDéthyjamrr, ethyldi B(Eopropyl am ne,

N- net hyl nor phol i ne or pyridine, or an inorganic”base |ike an al kaline netal
hydr oxi de, carbonate or hydrggencarbonate, for exanpl e sodi um hydroxi de,
pot assi um hydr oxi de, sodi um'carbonate or sodi um

R0

Y

N N
O %X_Rz__(ﬂ — |
O N
Xil

The sequence in which structural moieties are introduced during the synthesis of a
compound of the formula | can also be different and, for example, in a compound of
the formulia IX, or a compound of the formula Xl which has been obtained from a
compound of the formula [X by modification of the group R', first the group -A-R®



hydr ogencar bonate. In case the carboxylic acid group in the conpounds of
the 25 formula X or XV is activated by neans of an am de coupling reagent
such as, for exanple, a carbodiimde or TOTU, the reaction is generally
carrie nhydrous conditio in an inert ap i v, or
exanplgﬂg%bg?@%§b§§ke THF, di oxane ogéDNE or an anidebﬁﬁkgpéﬁtuﬁgbﬁﬁg, at
tenperatures fromabout -10 C to about 80 C, in particular at tenperatures
fromabout 0 Cto about 60 Cin the 30presence of a base such as a tertiary

am ne, INtORECeS Py feation with a compad<yphe fymida Hb the ohtaieedgpmpopndiafne. | n
case t " I . A n acid
i t1 0 BETRE Y, RprblBig M2 058 epDoRR SR e 1ot KT Al Tef ™ S,
usual | heansietyf REDEMO Jarinrbdatedby asaction wittdadompoundiest the fdrihigs atie t he
free conmpound of the formula XI. The conpound of the formula Xl can

al ready be a conpound of the fornula Il and 5enployed in the reaction with
the conpoupd of the formulg I}, if it s_heen obtain frama conpound of
the formul a\Vl in whi PeNhal ogen, such™as chlori d>~t\he hal ogen
atomin the/cyd+Rat rodutt has nBt been/replalded<i n tthe course of the
synt hesi s, ¢f or exanpl ¢ [op ~f1it has
been obtained froma conpounhd o

z }édr oxy groupaduring wor
the formula VI in which R "i1s hydroxy, and
10 concomitantly with the cyclization the second hydroxy group in the
conpound of the formula YkI is hal ogenated, for exanplexfeplaced with a
chlorine atomas may occur during the cyclization by nmeans of a phosphorus
halide. If a conmpound of the fornmula VII in which R is hydroxy, is

obt ai ned as @Erf\’z‘bti op ppoduct , thel\pydr E group in the conmpound of the

formula XII can bg. converted intéza eavyi n roup 15und st andard
I oge |

conditions, for, exanple into &h n uchggls a chlorine atom by
treatment with'4 hal ogenafl ng agent $lich a~pHosphorus halide, or into a
sul fonyl oxy group as indicated above by treatnent with a sul fonyl chloride
or sul fonic anhydride. Dependi ng&{¥n the particulars of the specific case,
such as the reactivity of the specific conpound of the fornmula IIl which is
to be reacted with the conmpound of 20 the fR-Ol a Nt can al so be
advant ageous to nodify the group R in a conpound{ofYthe formula XII, or in
a conpound of the formula I X which is converted/i conmpound of the
formula XIHFQ or in a ¢ 0 f the formula | Ioh is converted into a
conpound of t f,_r,ﬁal XVI[, even though it already isHa | eaving group. For
exanpl e, a coffpound of th or Ia/\RBI, | X—or—Xt++—n—ww=ch Rl is hal ogen,
such as 25 cR orine, caPbe donveAed into a cogpound of the formula XV,
X1l and 11,

5 XV

In a further way of synthesizing compounds of the formula |, the group A-RY s
introduced into a compound of the formula VII, or a compound of the formula XVI
which has been obtained from a compound of the formula Vi by maodification of the

10 group R, by reaction with a compound of the formula Hi, the obtained compound of
the formula XVl reacted with a compound of the formula VIHi, and the obtained

compound of the formula X1V reacted further as indicated above.



respectively, in which L1 is the group -S(0)2-A k and which is then reacted
with a conpound of the formula 111, by treatnment with an al kanesulfinic
acid of the forrmula Al k-S(0)-0H, wherein Alk is (CT-GO al kyl. Such a

conver ally carried out i,y the presence o S an
alkallﬁg9%g?z“ﬁﬁ9§¢ide, hydr oxi de, cﬁ?bonate or 30 hyépgggﬁﬁi?ﬁﬁﬁﬁgﬁ?|ike
sodi um hydri de, sodi um hydroxi de, potassium hydroxi de, sodi um carbonate,
pot assi um car bonate, cesium carbonate or sodlun1hydrogencarbonate in an
inert sg Vent su as a hydrocggon or c orlnatedR——hvdrocarbon i ke
benzene, \t ~ XyNene, chl or obenz dieNl or onet hane, chl or of orm or
dlchloroé% n et her —sud#r as 'Bxan di butyl éfher, di i sopropyl
et her or DNE() n uch as DMF orQ NOr 8 'm xt utle of sol vents, at

t enper at ures fron1abou 20 C to about 150 C, for exanple at tenperatures
from5 about 50 C to about 120 C. An al kanesulfinic acid can al so be
treated with aMlase and converted into #\Walt separately before the
reaction with the conpound of the fornmula VII, I X or XII. The expl anations
gi ven above for the reaction of the cquounds of the fornmulae Il 10and I1
and for the individual reacgrieg ste $in the synt hesi s of the conpounds of
the formula Il fromthe conpoun? g E& romula VIl apply correspondi ngly
to respdd®iveN steps i Sy is of the % fs of the
fornul a I'gErdm the cqhpounds of the fornul mpounds og t he
formula Xl I XV, R%nd—%e—%heﬁsynt Sis of th Rt he
formula XIV fPOHItNe cd%pounds Qfipt he 15 formula VI via the c ounds of
the forrmulae XVI and XVII, if not already referred to above. The sequence
of steps in the preparatlon of the conpounds of the foxpul a | can al so be
changed i n ot hgkijiways. Further conpounds of the fornula | can be obtai ned
from suitabl e conpounds 20 prepared according to the above-descri bed
processes by functionalization or nodification of contained functional

A dat TR OrNDRDE oY BRI R REFR aadi P FBRTORufialf o v, O O™

sul f ony, &§ ixe)rxn DALY, 0KV, x)\xl shad XM, areQfutipeai @nithé @ofiploufds @Rtheot hers.  For
exanple, a h roxy group, which may be liberated froman ether group by

et Rer fe'rf‘@al@dg?@d ) mwﬂwaﬂ%ﬂ@abgrm@rme pesent iy pistesied &ormoer fivibem a
f a
R e L L R

Et her iifi itoatompsunds bi/tll'reofmpmgtaowmtss(d@lflnédvaer‘tia@|gyodq:exnﬁltl’ﬁ@bﬂméobﬁd§bky| ation
W th &Ee resqg(itlve hal ogen conpound, for exanple a brom de or iodide, in

the p f» o uRRIIseSH Pk e giannaX knihedeshadgoreaewihat esuch as
POt as ShiNANI, SHRAMA'R fin& REAaHBh A tRE BB BOLAEBY IHPfolmBRl V\glmandf\ﬂ exanpl e

an ani de or a etone cetone or butan-2-one, of with
tA8 r emyjbemmoahdsI@@th&ﬁmdmuiadﬁ‘éi!bmm\ﬁnoﬂm cgrfou’p@éa Md auylpbﬂsbémﬁl on

referred to ove,. dr.ox p can b n hal id

Fr et FERPEFER AR S BERAPING I8 RO RUAS oS 668 Wi ive b B il paear v t h a
vari ety th& HESIRS { boup ﬁWé)@dhﬁ;bl@nmrc%%%tthQ@r&\(ﬁﬁ s BRYaiRA R %
transition-netal catalyzed reaction. A nitrd group can be re d to an

am no gipemphefgseur Xanpihe eympand 9f the fagraniagéatarobe thamdesrreub gr oup can be
modi f 'a‘ﬁganlé%%ﬁ—oxy group and the group FG? can be a hydrogen atom attached to the
15 oxygen atom, or the group X can be the alkanediyl part, the group FG? is a leaving
group, and the group FG in the compounds of the formulae Vil and XVli is a hydroxy
group the oxygen atom of which together with the alkanediyl part then forms the
desired alkanediyl-oxy group after the reaction of the compound of the formula VIl or
the formula XVII and the compound of the formula VIii.
20



5 standard conditions for alkylation, for exanple by reaction with a
hal ogen conpound or by reductive am nation of a carbonyl conpound, or for
acylation or sulfonylation, for exanple by reaction with a reactive

car boxy}A } ivative, |like an id chloride or J
sul foanéggﬁg}O%ﬁﬁgpi de, or with an a%t&i vated car boxyl?@qﬁ%‘?ﬁ“ﬁ%ﬂ?ﬂ%y be

obtai ned fromthe carboxylic acid by treatnent with a coupling agent 10

like CQ, a carbodiimde such as DCC or EDC, HATU, TOTU TBTU, for exanple.
A car bbR&§EreuRssk@r agd &) ie dhe sempeERds pf e ionaelacadi i, &b VIha%Vkardndi t i ons
to gi veva .£a Wb s reDoXx V. 4 R O Li or
con\%\r/%\ég a?ﬁ?‘%%g%bég%rt%ﬁbg °3§?E?'§é [ f\% tgéegg%??;%hgﬂ&a or efg%gﬁ? 'g‘é%[rgg with an
al cohogroop Xafroanihesgroup Xffrawi anyt warg bf theagroaps €1G ‘aincRGAeemAining rathe ani de

can be dehydrated. t e nitr.i A 15 | fur atom for exanple in an
al kyl -%QmB¥W’JSS ‘Ef?fhﬁﬁo'g*q\{l@? @b&’élﬁful"g For ﬁ{)‘?mgéa ;fﬁge&,@@p %fééﬁ mt?@% §§>elr oxi de
3 . _ . . . o

sulT o880 FPRAsLA%IB i RELRAISIELD, Sdffadal Gl a8 oM EINGdRB) O 5.0
and a greuprieptgsenpng &6’ s mediiorext] sforanviakoulgqpilar swbstingtion repctieans of a
conpl khydri de ch as lithium al uni ni hydri d | ithi um boraohydride or
o GOt bR kA e A SHER AR S BroBsl Bl b Shlorisie. BIPTRRd JBHINGt o such
as a CEHmaumshyidxyt u\{l)\ﬁikégw@fhéhesd%n?fbx??@ﬁlﬁbfb?n@th@ﬂé?&lﬁj & atriple

bond in the group X, canabe readi 'y obtained via a transition
met al -tohtenepubenyidonpilfithg grewe X7 inattadradfodbegpoungl Révia hdransition] el

cant ai nj triple bond in the ou a_and a. c ound of the
OB iR SRHBOR, P2 ahibsta g B uBiBhria it s Ribaiaseg

whi ch e¢tes dialk@tioraieer SaaHane Byodp HnedaMNEic@BeIFGt fith BE BaRER,. FG2 _
hydr ogenati on catal yst such as a rBal | adi um catal yst. All reactions used in

the alfdfealgedera PrdrogpnEfiads apgarppe aemhwing padiof artdoutle bandin aare per se

wel | : ' : 8 he . ' t ¥, st,andard 30
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t hods of- ic stry i eme-Verlag, Stuttgart), or gani c
Réact ifeﬁé‘ﬂ?%ﬂa%ww &%ﬁg%&ﬁg,be ABReTAN)O greuRisLsh ag rikheaybithospheaio
conpo I , [JRANAY | nds, can be
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obtained in the formof salts. As |ikew se mentioned above
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precursor groups which are suitable in a specific case, are known to the
skill ed 25 person. Another subject of the present invention are the novel
starting conmpounds and internmedi ates occurring in the synthesis of the

corrpoq@@ rmula 1, includingzthe conpounds I,

[, 1V, %gﬁllp%% VL, 1 X X X ,g5XII, X, X V%Qvﬁ#wggﬁ%d XVI 1,
wherein A, X, r, Y, Rl, RR, R3, R, R', FGlL, FO02, L1 and L2 are defined as
above, an their stereoisoneric fornms or a nm xture of stereoi soneric

N :
f or ns G]Jﬁ‘TPéWX/reg‘@ong thelVr Ceegnesand Fu & dvlvituss Ryptegliye Sroupem and their

use anQPF}M Johr 0&1dv Y eihk0 0 includes all tautoneric forns of
the saird 1 nt g?%%%%ﬁgghgﬁlé%ﬁ&?ﬁ%g?%%é pounds. Al |l expl anati ons given above
and enbodi nents specified above with respect to the conpounds of the

formula | apply .correspondingly, to the sajd internmediates and starting
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optionally in conbination with other pharmacol ogically active conpounds,
can bdoHnHEenY seetls be amarhexdic acid pakrydrisi, for @xamplenbihe grougsudi inghunans,
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out ortaldbyen htom exahdsechloridder bwmnef tablets, filmcoated tablets,

sugar-coated tablets, granules, hard and soft gelatin capsules, solutions
i ncl udi ng aqueous, alcoholic and oily solutions, juices, drops, syrups,
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suppositoFi es, or parenter rexanple’in |
subcutsaitablesfor priteeting thel arboxylicradidfientios dsrgressteniooexarnplesa (0,-O,p 20

ti | ytions. Th ds of the f la |
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Th f d of _the,f la | [qr its physiol ogicall
accepty iorBhite g TR uS Rl negolding & adbuin A Ve Composi ti ons
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to about ng, for exanplé from'about 1 to abo per unit dose,

bdf ddpeHdinggtaminglempgundst interenegiiates andepeducisatar alsods empioyied oray al so

be hi ; ] r i C itions uspyal onpr,i se,,from about 0.5
to ab%ﬁéigs&-gﬁﬁ%ﬁ’{ﬁ@eﬁélgﬁgtor(??(gﬁ??ie’cct?ﬁ%@ Socffltﬁﬁior iﬁ%&‘:?r‘;ﬁﬁj/ or its
physi amgioged iry thacloeptdkineag@biigition Fatirsuehl asthehydidhlomieduct i on of the
pharmaceut i cal conpositions can be carried out in a manner known per se. To

this end, one or nore conpounds of the formula | and/or their
R R A L e D
adai t istasjardrcoaditionsdoythe acylation of an amine with an activated carboxylic acid

derivative like an acid halide or anhydride. Generally the reaction is carried out in an

inert solvent, for example a hydrocarbon or chiorinated hydrocarbon such as

benzene, toluene, xylene, chlorobenzene, dichloromethane, chioroform or

dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyi ether or

30 DME, a ketone such as acetone or butan-2-one, an ester such as ethy! acetate or
butyl acetate, or water, or a mixture of solvents, at temperatures from about -10 °C to

about 40 °C, for example at temperatures from about 0 °C to about 30 °C. Generally



5 substances, and, if a conbination nedicanment is desired, other
phar macol ogi cal ly active conpounds havi ng therapeutic or prophylactic
action are brought into a suitable formfor adm nistrati on and dosage which

can be i gagg%n or veterinary icine. As carrier d
addi ti \%@%s?t]ma e organic and ino;nga?ni C substances E’&ﬁ%@iﬁﬁ@%@ﬁﬁgh do
not react in an undesired manner with 10 the conpounds of the formula | or

their ﬁgsi ol ogically acceptable salts or solvates. As exanples of types of
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medi ca : L CARL S | . i ckener S jdizer
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such as” et hanol, isopropanol, - propanedi o enzy s or glycerol,
pol yol Bydnesprihealyclizasiopeefiipé enmpglind off $he fosimuta Ypid teecaghymaisof gleycer ol

b0l act st Pl BEBVaBE e 5a8RG 0o i PresEBoe 6 & Telogtiring et SUah i d and
its sah$ g pHesPhofsTRARRS ROGHARGS peh@ichioridans!d ﬁpﬁ@ﬁfSQﬁ)@Hmdrﬁleldf’ or

Si
m xtures thereof, for exanple mxtures of water with one or "nore organic
sol ven® snixtues thereat, it andrerdsolwante forvbaimple eomyirscarbhe o ehfminatsd of t he

fo I |k iologically acceptable salts sol vates can al so
el 0"y oy ritieh, ¥Rk TR LR RL S @B PR Sme et fon of
i nj ect efbeiewnpesidhiarosthaner atxaiidraturddfofrseas 2of *Qusappaumd of, fHhe
formula | and/or a phy5|olg%%§ally acceptabl e salt and/or sol vate thereof

to be B¥FfRiedeaReRRiEpeiad put BE “Splecaligul 8ase lasase e groupsiian theas to be

adapt e t i Cl ; i t LY. Lk 30pr ocedur es
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dependsompounexhtiel fermala Vhie thatcormoand dfitiee @valia W @fh hdeaticsiosger to be
treat sex i(J%%Ee)“?ebvgf‘ght and i ndividual responsiveness of the human or

ed, th , . >
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used, erbﬁﬂﬁ@émgﬁjrcfé’a‘?béﬁ%%ﬁ%ﬂhafeﬁﬁ rroc'ié}ﬁﬂﬁh% le WNuBRYL§1Q%e P ONi C
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daily g)?exsrgpl]:ara%@tgnbigﬁg, tg 'tgnlwp%tg%stfgon? % %Ejt JRS)(? °g%g%’ou? 506 E’&Qor
exampie o temperatures from about 120 °C to about 180 °C, optionally under
20  pressure, and optionally in the presence of a base, such as a tertiary amine, for
example triethylamine, ethyidiisopropylamine or N-methylmorpholine, or an inorganic
base, for example an alkaline metai hydroxide, carbonate or hydrogencarbonate like
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or
sodium hydrogencarbonate. The thermal cyclization can favorably be performed in a

25 microwave reactor.

The coupling of compounds of the formula VIl with compounds of the formulae Vil

and XVl can be carried out via reactions of various types as already indicated above,
for example via an alkylation reaction. For example, if the group R? carries a hydroxy

30 group representing FG', it can be alkylated using a compound of the formula VIl in
which FG? is a ieaving group suitable for nucleophilic substitution reactions such as a

halogen atom like chlorine, bromine or iodine, or a sulfonyloxy group like



5 about 0.1 ng/kg to about 10 ng/kg, or fromabout 0.3 ng/kg to about 5
ng/ kg (in each case ng per kg of bodyweight), for exanple, is appropriate
for adm nistration to an adult wei ghing about 75 kg in order to obtain the

desi re%é%q|1}03360-§ﬂe daily dose in ttA:ée::ase can be agm#@[@ﬁéhgogl vi ded

singl e dose or, 1n particular when |a anmounts are
into several, for exanple two, three or four, individual 10 doses. The

adm nistration can also be carried out_continuously, for exanple by
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spectroscopi c data and chromatographic data, In partic I mass spectra
(MB) aBiChHRS ethybaegtatoar bileaci®e; ainitrild sychvas ebetneitdlepbt aimidd sghasnbi ned

a yti:Gal,: acterization (LC/ and/ or, nucl ear ghetic
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d = doublet, dd = double doublet, t = triplet, dt = double triplet, g =
quar t e?Pouh40 Hyla abewit80 Uy, depangig onvthe prrtisilgraptthespgcifiercasen the MBS
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[ Mr1] tformeala Yher pi\Vit amdibebinatrigeaubeit wisioh [SMiddrateshdethans rbaedmel igependi ng

\(,)Vgl the%‘igi)ni zation nethod ysed, is given. Generally, the ionization nethod
D el ?@é’ﬁ?a‘{})”ieéﬁw R&RSEESr pxampée g tpmiBnsamdinlistrors tuskulammine, as

];710} an‘;]@?thgi%%ﬁ?@ﬁk%ir@bl"mnme%ogﬁggggé,?or APinbrgadic B elsﬂéfat%g]@r{ low 0. 90_ 1
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acetonitri formc”acrd, el wat er +
% f or nalkalaes mieta) hadiieat hydroxide 1@arbofaia or HBrégdhdarb&miedike so8iuh® B in 1.
mn, thhyecﬂid%?38/&iﬁ‘m+hyr)dr%)<i§ef gcgtagéi%mnhrr]c-iro%%ei, gg&;ﬁ% égrgogg%et]ggéasgisdnﬁ
carbonate, cesium carbonate or sodium hydrogencarbonate, or an alkoxide or amide
20  such as sodium methoxide, sodiUm ethoxide, potassium methoxide, potassium tert-
butoxide, sodium amide or lithium diisopropylamide. A compound of the formula VI
or XVil in which FG" is hydroxy can also be treated with a base and converted into a
salt separately before the reaction with the compound of the formula VIil. Besides by
reaction with a compound of the formula VIll in which FG2 is a leaving group as
25 indicated, a compound of the formula VII or XVII in which FG' is hydroxy can also be
converted into a compound of the formula IX or XIV by reaction with the respective
alcohol, i.e. with a compound of the formula VIII in which FG? is hydroxy, under the
conditions of the Mitsunobu reaction in the presence of an azodicarboxylate such as
diethyl azodicarboxylate or diisopropyl azodicarboxylate and a phosphine such as
30  triphenylphosphine or fributylphosphine in an inert aprotic solvent, for example an
ether such as THF or dioxane (cf. O. Mitsunobu, Synthesis (1981), 1-28). The

coupling of compounds of the formula Vil with compounds of the formulae Vil and



- Method LC2 Colum; Merck Chronmplith FastGrad. RP-18e, 50 x 2 mm flow 2
m/mn; eluent A: 15 acetonitrile + 0.05 % TFA; eluent B: water + 0.05 %
TFA; gradient: 2 %A + 98 % B for 0,2 min, then from2 %A + 98 %B to 98 %

A+ 2 | i, then 98 % A + oB for 0.8 mn; ORI '

met hod%é@@ﬁ%@l@ 20 Col umm: Y%/Pack Ssphere F@ﬁg&%@ﬁﬁfo‘é@}z 4 pm
flow 1.0 mM/mn; eluent A acetonitrile + 0.05 % TFA; eluent B: water +
0.05 % . gradient: from2 %A + 98 %Bto 95 %A +5 %Bin 5 mn, then
95 % AO)&:@V'%QBB”?%?'“% petalGalalyRed BRACHANICER RApidermethundsy thecapditions

Col unn o WA LLiSmXBith98d Elbs RAipting réadlidh REHCk oMl o3s iy . el uent
A acetoo\r‘?igtrill e + 0905 % TFA; glﬁﬁgn% B: \?\/ﬁ%qgrt + (?.0853%'/5 ?—'A; H%;dr@di ent: 5 %A
+ 95 %cBupling GaBtiom 6. Tt Aede Majerd adel &. PidderidhB Hds. )9 McXaIACataly 78 B iass3. 2

mn, then 95 %A + 5 ¢ f : LN, M5 ionization nethod: ESI+ Method
LC5 Colr(]fﬂwﬁn%lé_ C%%”I—? é?}lgey-gf&ig zg)df?)ﬂm 1.7 pm flow 0.9 mM/mn; eluent A
acegonitrile + 0.035%formc acid;, eluent B: water + 0.05%formc acid,

gradient: from5%A + 95% B to 95% A + 5% B in 1.1 mn, then 95% A + 5% B
for 0. @hgidepramscivoal thetRoprotecied danEsiyiic Reichgreupds tteotompounsdt ef thexbr i dge

C18, 5 6 flow 1.3 ml/mn: el t VA tonitrile + 0.1%
form C?oa{?ér]uiz?e %ﬂ%lgﬁg\%&e@%ﬁo&;)_Lqiénpgroﬁ}t@e Bq?pﬂﬁ:%?@@c@%ﬁc%ﬂ% 3°e/o 10 A +
97( % Batict8dhh startfird fetBotig whidh ienwell koW S @ atearsdPekifed i H8%MH\ + 2% B

in 0.5 mn, then up to 98% A + 2% B for 1 mn; i oni zati on nethod: ESI1+
Exanpl @nd are summarized in the above-mentioned books by P. J. Kocienski and by T. W.
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alkaline metal hydroxide such as sodium hydroxide or lithium hydroxide in the case of
compounds in which R" is an alkyl group such as methyl or ethyl, by treatment with
triffluoroacetic acid in the case of compounds in which R" is a tert-buty! group, or by
hydrogenation in the presence of a transition metal catalyst such as palladium on

15 charcoal in the case of compounds in which R" is a benzyl group.

For the introduction of the moiety R'0-C(O)-Y-, the carboxylic acid group HO-C(O)-
in the compounds of the formulae X and XV is generally activated in situ by means of
a customary amide coupling reagent or converted into a reactive carboxylic acid

20  derivative which can be prepared in situ or isolated. For example, the compound of
the formula X or XV can be converted into an acid halide by treatment with thiony!
chioride, phosphorus pentachioride, phosphorus tribromide or oxalyl chloride, or
treated with an alkyl chioroformate like ethyl chiocroformate or isobutyi chloroformate
to give a mixed anhydride. Customary coupling reagents which can be employed, are

25  propanephosphonic anhydride, N,N'-carbonyldiazoles like N,N'-carbonyldiimidazole
(CDl), carbodiimides like 1,3-diisopropylcarbodiimide (DIC), 1,3-
dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochloride (EDC), carbodiimides together with additives like 1-hydroxy-
benzotriazole (HOBT) or 1-hydroxy-7-azabenzotriazole (HOAT), uronium-based

30  coupling reagents like O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU), O-(benzotriazol-1-yi}-N,N,N’,N'-tetramethyluronium
hexafluorophosphate (HBTU) or O-(cyano(ethoxycarbonyl)methyleneamino)-



(a) N-(2,4-Di chloro-pyrimdin-5-y0-4-nethoxy-3, 5-di net hyl -benzam de 20 A
solution of 3.2 g of 5-am no-2,4-dichloropyrimdine in 50 m of ethyl
acetate was added to a mixture of 25 m of a saturated aqueous sol ution of

sodi unplydhegeeasonate and 25 ml ofggwater. A solutip
3, 5-di net hy1l-4- net hoxybenzoyl chlori de was added at rgg%?éon@érggt@%?‘?e over

a period of 15 mn, and the m xture was m xed intensively for 4 h. Then the
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of N, N-diisopropylethyiamne in 17 m of acetonitrile was split 5 into two
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added and ah otdym@lsbmm wmhrfglmssa' bR GHRRESIbIaWRR WS, &Xtdragdturiew ce with
15 mM of 20 et h%/q acetate. The conbi ned organic Iayers were dried over
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m n; rdcdd haldd doriyeddHribm2hedarboxylic acid of the formula X or XV with a compound

4 2- F| ugr o- ph azoI054d rimdin-2-yl] -2, 6-di net hyl - phenol A
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hydrogencarbonate. in case the carboxylic acid group in the compounds of the
25 formula X or XV is activated by means of an amide coupling reagent such as, for
example, a carbodiimide or TOTU, the reaction is generally carried out under
anhydrous conditions in an inert aprotic solvent, for example an ether like THF,
dioxane or DME or an amide like DMF or NMP, at temperatures from about -10 °C to
about 80 °C, in particular at temperatures from about 0 °C to about 60 °C in the
30 presence of a base such as a tertiary amine, like triethylamine, ethyldiisopropylamine
or N-methylmorpholine. In case the compound of the formula Xl is employed in the
form of an acid addition salt in the reaction with the compound of the formula X or



30 solution of boron tribromde in dichloronethane were added. After
stirring for another 1 h, 10 m of a saturated aqueous sol ution of 'sodium
hydrogencarbonate were added slowy. The aqueous |ayer was extracted tw ce
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0.2 m of tert-butyl bronpacetate and 423 ng of potassium car bonate in 5 m
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for 2 the sol vent was renoved in vacuo r|f uoroacetic acid
wer e @@a‘@ayi@m group as jndivadedaboye byrteadtment ®ith assulicoghchlerige pasulfenic Then 10

m VRt rhy}ﬁﬁﬁg ngglgdi%' %n tﬁg p%ﬂ?c%?éﬁ of the specific case, such as the reactivity of

the specific compound of the formula Hii which is to be reacted with the compound of

20  the formula ii, it can also be advantageous to modify the group R' in a compound of
the formuia Xil, or in a compound of the formula IX which is converted into a
compound of the formula XIH, or in a compound of the formula VI which is converted
into a compound of the formula XVI, even though it already is a leaving group. For
exampie, a compound of the formula Vi, iX or Xii in which R’ is halogen, such as

25  chlorine, can be converted into a compound of the formuia XVI, Xlii and I,
respectively, in which L is the group -S(O),-Alk and which is then reacted with a
compound of the formula i, by treatment with an alkanesulfinic acid of the formula
Alk-5(0O)-OH, wherein Alk is (C+1-Cs4)-alkyl. Such a conversion is generally carried out
in the presence of a base, such as an alkaline metal hydride, hydroxide, carbonate or

30 hydrogencarbonate like sodium hydride, sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate, cesium carbonate or sodium

hydrogencarbonate, in an inert solvent, such as a hydrocarbon or chlorinated



| ayer was extracted three tines with 15 nl of a dichl oronet hane/i sopropanol
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formula VII, 1X or XIil.

The explanations given above for the reaction of the compounds of the formulae if
and Il and for the individual reaction steps in the synthesis of the compounds of the
formula Il from the compounds of the formula VIl apply correspondingly to respective
reaction steps in the synthesis of the compounds of the formula | from the
compounds of the formula IX via the compounds of the formula Xili, XIV and XV, and
to the synthesis of the compounds of the formula XiV from the compounds of the
formula VIl via the compounds of the formulae XVI and XV, if not already referred to
above. The sequence of steps in the preparation of the compounds of the formula |

can aiso be changed in other ways.

Further compounds of the formula | can be obtained from suitable compounds
prepared according to the above-described processes by functionalization or
modification of contained functional groups according to standard procedures, for
example by esterification, amidation, hydrolysis, etherification, alkylation, acylation,
sulfonylation, reduction, oxidation, conversion into salts, and others. For example, a
hydroxy group, which may be liberated from an ether group by ether cleavage, for
example by means of boron tribromide, or from a protected hydroxy group by
deprotection, can be esterified to give a carboxyfié acid ester or a sulfonic acid ester,
or etherified. Etherifications of hydroxy groups can favorably be performed by
alkylation with the respective halogen compound, for example a bromide or iodide, in
the presence of a base, for exampie an alkaline metal carbonate such as potassium
carbonate or cesium carbonate in an inert solvent, for example an amide like DMF or
NMP or a ketone like acetone or butan-2-one, or with the respective alcohol under

the conditions of the Mitsunobu reaction referred to above. A hydroxy group can be

usi ng



(b) 2-(4-Brorno-phenyl)-5-(2-fluoro-phenoxy)-oxazol o[ 5, 4-d] pyri m di ne 70 ng
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can be readily obtained via a transition metal-catalyzed coupling reaction from a
compound of the formula XIV containing a double or triple bond in the group X® and a
compound of the formula X!tH as outlined above, can be converted into a compound
25 in which X is a saturated group, by hydrogenation in the presence of hydrogenation
catalyst such as a pailadium catalyst.

All reactions used in the above-described syntheses of the compounds of the formula
| are per se well known {o the skilled person and can be carried out under standard
30  conditions according to, or analogously to, procedures described in the literature, for
example in Houben-Weyl, Methoden der Organischen Chemie (Methods of Organic
Chemistry) (Thieme-Verlag, Stuttgart), or Organic Reactions (John Wiley & Sons,



the addition of 49 ng of L-proline tert-butyl ester after 5 mn. After 16 h
at roomtenperature, 10 m of water were added, and the m xture was brought
to pH 3 by 10addition of 2 M aqueous hydrochloric acid and extracted tw ce
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30 ny ifAforder to avoid an unwanted course of a reaction or side reactions during the
(S)-14(E)-3-{445-(2-fl uoro- phenoxy) - oxazol o[ 5, 4-d] pyri m di n-gz- y1] - phenyl) -
synthesis of a compound it can generally be necessary or advantageous to
10 temporarily block functional groups by introducing protective groups and deprotect
them at a later stage of the synthesis, or to introduce functional groups in the form of
precursor groups which later are converted into the desired functional groups. As
examples of protecting groups amino-protecting groups may be mentioned which can
be acyl groups or alkyloxycarbonyl groups, for example a tert-butyloxycarbonyl group
15 (= Boc) which can be removed by treatment with triflucroacetic acid (= TFA), a
benzyloxycarbonyl group which can be removed by catalytic hydrogenation, or a
fluoren-8-yimethoxycarbonyl group which can be removed by treatment with
piperidine, and protecting groups of carboxylic acid groups which can be protected as
ester groups, such as tert-butyl esters which can be deprotected by treatment with
20  ftrifiuoroacetic acid, or benzyl esters which can be deprotected by catalytic
hydrogenation. As an example of a precursor group the nitro group may be
mentioned which can be converted into an amino group by reduction, for example by
catalytic hydrogenation. Such synthesis strategies, and protective groups and
precursor groups which are suitabile in a specific case, are known to the skilled

25  person.

Another subject of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the compounds of the formula 1, including
the compounds of the formulae I, 1li, IV, V, VI, VII, VIII, IX, X, XI, X1, Xil, X1V, XV,
30 XVland XVII, wherein A, X, X%, Y, R', R%, R* R, R", FG’, FG?, L' and L? are defined
as above, in any of their sterecisomeric forms or a mixiure of stereocisomeric forms in

any ratio, and their salts, and solvates of any of them, and their use as intermediates.



acryl oyl) - pyrrolidine-2-carboxylic acid were dissolved in 2 nl of ethyl
acetate and 5 hydrogenated in the presence of 30 ng of palladiumon
charcoal (10 %9 at 5 bar for 16 h. The m xture was filtrated over Celite

and c vacuo. 25 ny of e title conpou 6t LC M5
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preparation of the exanple corrpounds descri bed above, the follow ng
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respect to the compounds of the formula | apply correspondingly to the said

intermediates and starting compounds. A subject of the invention are in particular the
2 novel specific starting compounds and intermediates disclosed herein. Independently
thereof whether they are disclosed as a free compound and/or as a specific salt, they
are a subject of the invention both in the form of the free compounds and in the form
of their salts, and if a specific salt is disclosed, additionally in the form of this specific’
sait, and in the form of solvates of any of them.
10 _
The compounds of the formula |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals including humans, as pharmaceuticals by themselves, in mixtures with one
another, or in the form of pharmaceutical compositions. The administration can be
15 carried out orally, for example in the form of tablets, film-coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules, solutions including agueous,
alcoholic and oily solutions, juices, drops, syrups, emulsions or suspensions, rectally,
for example in the form of suppositories, or parenterally, for example in the form of
solutions for subcutaneous, intramuscular or intravenous injection or infusion, in
20  particular aqueous solutions. The compounds of the formula | can additionally be
| used in modes of local drug delivery, for example in coated stents for preventing or
reducing in-stent restenosis or by applying them locally by means of a catheter. The
appropriate administration form depends, among others, on the disease to be treated
and on its severity.
25
The amount of a compound of the formula | and/or its physiologically acceptable salts
and/or solvates present in the pharmaceutical compositions normally ranges from
about 0.2 to about 800 mg, for example from about 0.5 to about 500 mg, for example
from about 1 to about 200 mg, per unit dose, but depending on the type of the
30 pharmaceutical composition it may also be higher. The pharmaceutical compositions
usually comprise from about 0.5 to about 90 percent by weight of the compound of
the formuia | and/or its physiologically acceptabie salts and/or solvates. The



49321 1.24 6 (S)-1-(2-{445-(2-fl uoro- phenoxy) - o |
oxazol o[ 5, 4-d] pyri m di n-2-y1] - phenoxyl -acetyl)- pyrrolidine-2-carboxylic
acid LCL 479.15 1.20 7 1-(2-{4-[5-(24l uoro-phenoxy)-oxazol o[ 5, 4-
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oxazol o[ 5, 4-c] pyri m di n-2-y11- phenoxyypropi onyl )- pyrrolidine-2-carboxylic

acid LCL 493.16 1.23
production of the pharmaceutical compositions can be carried out in a manner known
per se. To this end, one or more compounds of the formula | and/or their
physiologically acceptabie salts and/or solvates together with one or more solid or
fiquid pharmaceuticai carrier substances, or vehicles, and/or additives, or auxiliary

5 substances, and, if a combination medicament is desired, other pharmacologicaliy

active compounds having therapeutic or prophylactic action are brought into a
suitable form for administration and dosage which can be used in human or
veterinary medicine. As carrier substances and additives, suitable organic and
inorganic substances can be used which do not react in an undesired manner with

10 the compounds of the formula | or their physiologically acceptable salts or solvates.
As examples of types of additives which can be contained in the pharmaceutical
compositions and medicaments, lubricants, preservatives, thickeners, stabilizers,
disintegrants, wetting agents, agents for achieving a depot effect, emulsifiers, salts,
for example for influencing the osmotic pressure, buffer substances, colorants,

15 flavorings and aromatic substances may be mentioned. Examples of carrier
substances and additives are water, physiological sodium chioride soiution,
vegetable oils, waxes, alcohols such as ethanol, isopropanol, 1,2-propanediol, benzyl
alcohols or glycerol, polyols, mannitol, polyethylene glycols, polypropylene glycols,
glycerol triacetate, polyvinyipyrrolidone, gelatin, celluiose, carbohydrates such as

20 lactose, glucose, saccharose or starch like corn starch, stearic acid and its salts such
as magnesium stearate, talc, lanoliin, petroleum jelly, or mixtures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with
alcohols. The compounds of the formula | and their physiologically acceptable salts
and solvates can also be lyophilized and the obtained lyophilisates used for the

25  production of injectable compositions, for example.

The dosage of a compound of the formula | and/or a physiologically acceptable salt
and/or solvate thereof to be administered depends on the specific case and, as is
usuéi, has to be adapted by the physician according to the customary rules and

30 procedures to the individual circumstances in order to achieve an optimum effect. It
depends, for example, on the nature and the severity of the disorder to be treated,
the sex, age, weight and individual responsiveness of the human or animal patient,



Exam pie Name LOCMS mz [MH R [mn] 9
(5)-1-(2-{445-(2-fl uorophenoxy) - oxazol o[ 5, 4-
d] pyrimdin-2-y1]-2-trifluoronet hyl phenoxyl -acetyl) -

Pyrrol iy Bg1£i0gBoRGY! ! ¢ actd LCL 544513 1.27 10 boyepant1/050302

10

15

20

25

30

on the efficacy and duration of action of the compound used, on whether the
treatment is for the therapy of an acute or chronic disease or prophylactic, or on

whether other active compounds are administered in addition to a compound of the

formula I. In general, a daily dose from about 0.01 mg/kg to about 100 mg/kg, or from

about 0.1 mg/kg to about 10 mg/kg, or from about 0.3 mg/kg to about 5 mg/kg (in
each case mg per kg of bodyweight), for example, is appropriate for administration to
an adult weighing about 75 kg in order to obtain the desired results. The daily dose in
this case can be administered in a single dose or, in particular when larger amounts
are administered, divided into several, for example two, three or four, individual
doses. The administration can also be carried out continuously, for example by
continuous infusion or injectidn. Depending on the individual behavior in a specific
case, it may be necessary to deviate upward or downward from the indicated
dosages.

The following examples illustrate the invention.

When example compounds containing a basic group were purified by preparative
high pressure liquid chromatography (HPLC) on reversed phase (RP) column
material and, as customary, the eluent was a gradient mixture of water and
acetonitrile containing trifluoroacetic acid (TFA), they were in part obtained in the
form of their acid addition salt with trifluoroacetic acid, depending on the details of the
workup such as evaporation or lyophilization conditions. In the names of the example
compounds and their structural formulae any such contained triflucroacetic acid is

not specified.

The prepared compounds were in general characterized by spectroscopic data and
chromatographic data, in particular mass spectra (MS) and HPLC retention times (Rt;
in min) which were obtained by combined analytical HPLC/MS characterization
(LC/MS), and/or nuclear magnetic resonance (NMR) spectra. in the NMR
characterization, the chemical shift § (in ppm), the number of hydrogen atoms and
the multiplicity (s = singlet, d = doublet, dd = double doublet, t = triplet, dt = double
triplet, g = quartet, m = multiplet; br = broad) of the signals is given. in the MS



1- (2- {415- (2-fl uorophenoxy) - oxazol o[ 5, 4-
dl pyrimdin-2-y1]-2-trifluoronethyl phenoxy}-acetyl)-
pi peri di ne-4-carboxylic acid LCL 561.16 1.27 11

S)-1 hi h - | o[ 5, 4-
él] %yrnﬂrﬁ%dléénlgés@ig(g 6O£ii()lroreteﬂsr)|c/))he(r)1)c()>a<?z/? a[cetyl) pyrrf?yﬁgoﬂ%{%ﬁqg’g%yl I C
acid LG5 523.15 1.29 12 1-(2-{4-[5-(3-chlorophenoxy) - oxazol o[ 5, 4-

d rimdin-2-yl1]-2,6-di met hyl phenoxyl -acetyl)- piperidine-4-carboxylic
a]c% [CEsranierize '0]:0 M%@T?Eiﬁﬁlmﬁ%ﬁw@%@ﬂ@@@fh%@@@pﬁ%ﬁ@@?lﬁw@imm[5 4-

dl pyring! digm; ¥t 2reTERLRUEEN LIRS Yo PHM oY U041} B BIRRN 1 © aci d

molecular ion [M+H]", which was formed depending on the ionization method used, is
given. Generally, the ionization method was electrospray ionization (ESI). The LC/MS

5 conditions used were as follows.

Method LC1

Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow: 0.9 mi/min; eluent A;

acetonitrile + 0.08 % formic acid; eluent B: water + 0.1 % formic acid; gradient: from
10 5%A+95%B1to95 % A+5%Bin1.1min, then 95 % A + 5 % B for 0.8 min; MS

ionization method: ESI*

Method LC2

Column: Merck Chromolith FastGrad. RP-18e, 50 x 2 mm; flow: 2 mi/min; eluent A:
15 acetonitrile + 0.05 % TFA; eluent B: water + 0.05 % TFA; gradient: 2% A+ 98 % B

for 0.2 min, thenfrom2 % A+ 98 % Bto 98 % A+ 2 % B in 2.2 min, then 98 % A + 2

% B for 0.8 min; MS ionization method: ESI”

Method LC3

20  Column: YMC-Pack J'sphere H80, 33 x 2.1 mm, 4 um:; flow: 1.0 m¥min; eluent A:
acetonitrile + 0.05 % TFA; eluent B: water + 0.05 % TFA, gradient: from 2 % A + 98
% Bto95 % A +5%Bin 5 min, then 95 % A + 5 % B for 1.25 min; MS ionization
method: ESI*

25 Method LC4
Column: Waters XBridge C18, 50 x 4.6 mm, 2.5 um; flow: 1.3 mi/min; eluent A:
acetonitrile + 0.05 % TFA; eluent B: water + 0.05 % TFA; gradient: 5% A + 95 % B
for 0.3 min, thenfrom5 % A+95 % B1t0 95 % A+ 5 % B in 3.2 min, then 95 % A + 5
% B for 0.5 min; MS ionization method: ESI”

30



489.15 1.25 14 (5)-1-(3-{445-(2-fluorophenoxy)-oxazol o[ 5, 4- _ _
d] pyri m di n-2-y1] - 2- net hyl phenyl1}- propi onyl)- pyrrolidine-2-carboxylic acid
LC6 491.15 4.35 15 (5)-1-(2-{2, 6-di net hyl-445-(thi azol -2-yl sul fanyl) -

oxazol g@?ﬁyilqg@gpg@ di n- 2- A- phenoxyl -%cetyl) - pyrroli g’#ﬁg%ﬁ?”ﬁ%&bbc acid

LC1 51 (S)-1-(2-{2-fluoro-445- (2-fl uor opheno _
oxazol o[ 5, 4-d] pyri m di n-2-yl ] - phenoxyl -acetyl)- pyrrolidine-2-carboxylic

ool & LSy 83 122
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow: 0.9 m¥/min; efuent A:
acetonitrile + 0.035% formic acid; eluent B: water + 0.05% formic acid; gradient; from
5% A +95% B to 95% A + 5% B in 1.1 min, then 95% A + 5% B for 0.6 min; MS

5 ionization method: ES)*

Method LC6E

Column: Waters Xbridge C18, 50 x 4.6 mm, 2.5 pm; flow: 1.3 mi/min; eluent A:

acetonitrile + 0.1% formic acid; eluent B: water + 0.1% formic acid; gradient: from 3%
10 A +97%B to 60% A + 40% B in 3.5 min, from 60% A + 40% B to 98% A + 2% B in

0.5 min, then up to 98% A + 2% B for 1 min; MS ionization method: ESI* |

Example 1
(S)-1-(2-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-
15 phenoxy}-acetyl)-pyrrolidine-2-carboxylic acid

o O H,C
' NS
N -~
HO N b /I\/J\
O T
- HC £

(a) N-(2,4-Dichloro-pyrimidin-5-yl)}-4-methoxy-3,5-dimethyl-benzamide

20 A solution of 3.2 g of 5-amino-2,4-dichioropyrimidine in 50 mi of ethyl acetate was
added to a mixture of 25 mi of a saturated aqueous solution of sodium
hydrogencarbonate and 25 m! of water. A solution of 4.9 g of 3,5-dimethyl-4-
methoxybenzoyl chloride was added at room temperature over a period of 15 min,
and the mixture was mixed intensively for 4 h. Then the layers were separated and

25 the aqueous layer was extracted twice with ethyl acetate. After drying over sodium
sulfate and filtration the solvent was removed in vacuo to give 7.54 g of raw product.
The raw product was triturated with 25 ml of isopropanol. After filtration and washing

with 10 mi of isopropanoi 2.74 g of the title compound were obtained as a white solid.



17 (5)-1-(3-{445-(3-chl orophenoxy) - oxazol o[ 5, 4- o _ _
d] pyri mdi n- 2-y1] - 2- met hyl phenyl | - propi onyl) - pyrrolidine-2-carboxylic acid
LCL 507.17 1.29 Exam pie Name LOCMS nmz [MH R [mn] 18

WO 2011/086080 59 PCT/EP2011/050302

(b) 5-Chloro-2-(4-methoxy-3,5-dimethyl-phenyl)-oxazolo[5,4-d]pyrimidine
A solution of 2.74 g of N-(2,4-dichloro-pyrimidin-5-yi)-4-methoxy-3,5-dimethyl-
benzamide and 3.2 mi of N,N-diisopropylethylamine in 17 mi of acetonitrile was split
5 into two batches which were each heated for 1 h to 160 °C in a microwave reaétor.
The batches were then recombined and the precipitate was isolated by filtration to
give 600 mg of the title compound as a dark but quite pure solid (600 mg). The
solvents of the mother liquor were removed in vacuo and the residue was subjected
to silica gel chromatography (heptane/ethyl acetate gradient) to give another 600 mg
10 of the title compound as a pale yellow solid.

(c) 5~(2-Fluoro-phenoxy)-2-(4-methoxy-3,5-dimethyl-phenyl)-oxazolo[5,4-d]pyrimidine
149 mg of sodium hydride were added under an argon atmosphere to a solution of
418 mg of 2-fluoro-phenol in 15 ml dimethylacetamide. After stirring for 30 min at

15 room temperature a solution of 900 mg of 5-chloro-2-(4-methoxy-3,5-dimethyl-
phenyl)-oxazolof5,4-d]pyrimidine in 20 ml dimethylacetamide was added siowly. The
mixture was allowed fo stir for 1.5 h at room temperature. Upon consumption of the
starting oxazolo[5,4-d]pyrimidine an aqueous solution of citric acid (100 g/l) was
added until the pH was neutral. The aqueous layer was extracted twice with 15 ml of

20 ethyl acetate. The combined organic layers were dried over sodium sulfate, filtered |
and the solvents were removed in vacuo. The fitle compound was isolated by silica
gel chromatography (heptane/ethyl acetate gradient) as a white solid. Yield: 820 mg.
LC/MS (method LC4): Rt = 3.56 min; m/z = 366.0 [M+H]"

25  (d) 4-[5-(2-Fluoro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenol
A solution of 510 mg of 5-(2-fluoro-phenoxy)-2-(4-methoxy-3,5-dimethyl-phenyi)-
oxazolo[5,4-d]pyrimidine in 20 m! dichloromethane was cooled to 0 °C, and over a
period of 10 min 4.2 mi of a 1 M solution of boron tribromide in dichloromethane was
added. The mixture was stirred at 0 °C for 1 h, and then another 2mlofa 1 M

30  solution of boron tribromide in dichloromethane were added. After stirring for another
1 h, 10 ml of a saturated aqueous solution of sodium hydrogencarbonate were added

slowly. The aqueous layer was extracted twice with 15 mi of dichloromethane. The



(3)-1-(2-{2-chl oro-4-[5-(3-chl orophenoxy) -

oxazol o[ 5, 4-d] pyri m di n- 2- A- phenoxyl -acetyl)- pyrrolidine-2-carboxylic acid

LC6 529.02 4.59 19 1-(2-{2-chloro 4 LC5 543.06 1.29 [5

3-chl | o[ 5, 4-
c(:l ] gerr%S)?i ﬁ?@é@%ﬁéﬁégyf[ acetyl) - pi Sgri di ne-4- car bong FCP%\% 1&050302
20 (3)-1 -(2-{445-(2-fluorophenoxy)- oxazol o[ 5, 4-

d]l pyrimd 6- di met hyI phenoxy}
n‘Lt hyl ?ﬂ%é‘ﬁ@éﬂgé'ﬁ‘} RYA$ diere dpied é’t"Bbﬁ?‘Ii'Nt“ sidifaje fdtered and the solvents

were removed in vacuo to give 445 mg of the title cornpound as a white solid.
LC/MS (method LC3): Rt = 3.62 min; m/z = 352.13 [M+H]"

5 (e} {4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-

acetic acid
A suspension of 430 mg of 4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethyl-phenol, 0.2 mi of tert-butyl bromoacetate and 423 mg of potassium
carbonate in 5 mi of dimethylformamide was stirred at 60 °C for 2 h. After cooling, the

10 solids were removed by filtration and the solvent was distilled off in vacuo. 1.3 ml of
trifluoroacetic acid were added to the residue, and the solution was stirred at room
temperature for 1 h. Then 10 ml of toluene were added and the solvents were
removed in vacuo. The title compound was isolated by silica gel chromatography
(heptanefethyl acetate gradient) as a white solid (135 mg).

15 LC/MS (method LC1): Rt = 1.26 min; m/z = 410.21 [M+H]"

- (f) {4-[5-(2-Fiuoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-
acetyl chloride
3 ml of thionyl chloride were slowly added to 336 mg of {4-[5-(2-flucro-phenoxy)-
20  oxazolo[5,4-djpyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic acid. The mixture was
allowed to react for 2 days. Then toluene was added and the solvents were removed
in vacuo. The addition and removal of toluene was repeated to give 350 mg of the

title compound as a brown oil.

25 (g) (S)-1-(2-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetyl)-pyrrolidine-2-carboxylic acid
A solution of 175 mg of {4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethyl-phenoxy}-acetyl chloride in 2 ml of dichloromethane was added slowly to a
suspension of 102 mg of proline tert-butyl ester hydrochloride and 170 yl of

30 triethylamine in 5 mi of dichioromethane. After stirring for 2 h, the solvent was
removed in vacuo. 1.6 ml of triflucroacetic acid were added and the mixture was

stirred for 2 h at room temperature. Then 10 ml water were added and the aqueous



535.29 1.33 21 (3)-1-(2-{445-(3-chl orophenoxy) -oxazol o[ 5, 4-
cl]pyrimdin-2-yl] -2, 6-di net hyl phenoxy} - 2-
nmet hyl propi onyl) - pyrrolidi ne-2-carboxylic acid LC1L 551.25 1.38 22

1-(2-{ ophenoxy) - oxazol of5%, 4-
d] pynm?ﬂ@[’???% 6- di net hyl phenoxé? 2- PCT/EP2011/050302

nethylproplonylypiperldlne 4-carboxylic acid LCL 565.27 1.36 23
1-(2-{A415-(2-f| uoro olo[5, 4- ) ) _
a pyr | Ve W SytipC BRI RS MiRc o o1 adiatyarpmeiiaaslisgpreRanc iRy |
aci d L@ln\5Rkerdndnd fith sodium sulfate and filtration, the solvents were removed in

vacuo and the title compound was isoiated via preparative HPLC. Yield: 56 mg of a
white solid.

5 LC/MS (method LC2): Rt = 1.64 min; m/z = 507.16 [M+H]"

Example 2
(S)-1-(2-{4-[5-(2-Fluoro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-y]-2 6-di
methyl-phenoxy}-propionyl)-pyrrolidine-2-carboxylic acid

10

The title compound was obtained analogously as described in example 1, using 2-
bromopropionic acid tert-butyl ester instead of tert-butyl bromoacetate in step (e).
15 LC/MS (method LC1): Rt = 1.24 min; mfz = 521.37 [M+H]"

Example 3
(S)-1-((E)-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-phenyi}-acryloyl)-
pyrrolidine-2-carboxylic acid

o O

N AN

N
HO Nf \ < > % I\/L

-
O™ >N o

20 F

(a) 2-{(4-Bromo-phenyl)-5-chioro-oxazolo[5,4-d]pyrimidine

The title compound was prepared analogously as described in example 1, steps (a)
and (b}, using 4-bromo benzoyl! chloride in step (a).



24 (S)-1-(2-{3-fluoro 4 [5fluorophenoxy)- (2 LCl 497.21 1.2 _
oxazol o[ 5, 4-d] pyri m di n-2-y1} - phenoxyl -acetyl)- pyrrolidine-2-carboxylic

acid

A1 7 FUsBbeSNenoX -acety1 Pl gart i ne- 4 car bokido ] flohGlo s 2
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25 1-(2-{3-fluoro-445-(2-fl uorophenoxy)-oxazol o[ 5, 4-

(b) 2-(4-Bromo-phenyi)-5-(2-fluoro-phenoxy)-oxazoio[5,4-d]pyrimidine

70 mg of sodium hydride were added under an argon atmosphere to a solution of
162 pi of 2-fluoro-phenol in 10 mi of dimethylacetamide. After stirring for 30 min at
room temperature a suspension of 450 mg of 2-(4-bromo-phenyl)-5-chloro-
oxazolo[5,4-d]pyrimidine in 5 ml of dimethylacetamide was added siowly. The mixture
was allowed to stir for 2 h at room temperature. Upon consumption of the starting
oxazolo[5,4-d]pyrimidine an aqueous solution of citric acid (100 g/l) was added until
the pH was neutral. The precipitate formed during addition of the citric acid solution
was filtered off and washed with water to give 472 mg of the title compound.

LC/MS {method LC1): Rt = 1.38 min; m/z = 386.1 [M+H]"

(c) (E)-3~{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-phenyl}-acrylic acid
tert-butyl ester '

300 mg of 2-(4-bromo-phenyl)-5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidine, 36 mg
of tris(dibenzylidenacetone)dipalladium(0) and 23 mg of tri-tert-butyiphosphonium
tetrafluoroborate were placed into a reaction vial which was closed with a septum
and evacuated and filled with argon three times. The solids were dissolved in 5.5 mi
of degassed 1,4-dioxane which was added with a syringe. Subsequently, 0.124 ml of
tert-butyl acrylate and 0.181 ml of N,N-dicyclohexylmethylamine were added with a
syringe, and the mixture was heated to 120°C in a microwave reactor for 6 h. After
cooling, the mixture was diluted with 100 mi of ethyl acetate, filtrated over silica gel
and concentrated in vacuo. The residue was purified by preparative HPLC. 147 mg of
the title compound were obtained.

LC/MS (method LC1): Rt = 1.44 min; m/z = 434.14 [M+H]*

(d) (E)-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi]-phenyl}-acetic acid

A solution of 145 mg (E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi]-
phenyl}-acrylic acid tert-butyl ester in 2 ml of dichloromethane and 1 ml of
trifluoroacetic acid was stirred at room temperature for 1.5 h. Then the mixture was
concenfrated in vacuo and freeze-dried. 154 mg of the title compound were obtained.
LC/MS (method LC1): Rt = 1.25 min; m/z = 378.08 [M+H]*



1-{2[2,6-dinethyl 4 LC1 517.32 1.26 _ (5
{2- met hyl phenoxy}- oxazol o[ 5, 4-d] pyri m di n-2-y1)-phenoxyliacetyly
pi peri di ne-4-carboxylic acid

Bxam gy g XATRges S M 2 63 PCT/EP2011/050302
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(e) (S)-1-{({E)-3-{4-[5-(2-Fluoro-phenoxy}-oxazoiof5,4~-d]pyrimidin-2-yil-phenyi}-
acryloyl}-pyrrolidine-2-carboxylic acid tert-butyl ester

140 mg of {{E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenyi}-
acrylic acid were dissolved in 2 mi of N,N-dimethylformamide, and 98 mg of 1-ethyl-
3-(3-dimethylaminopropy!)carbodiimide hydrochloride, 19 mg of 1-hydroxy-7-
azabenzotriazole and 397 pi of N,N-diisopropylethylamine were added, followed by
the addition of 49 mg of L-proline tert-butyl ester after 5 min. After 16 h at room
temperature, 10 mi of water were added, and the mixture was brought to pH 3 by
addition of 2 M aqueous hydrochloric acid and extracted twice with ethyl acetate. The
combined organic layers were washed with a saturated sodium hydrogencarbonate
solution and brine, dried and concentrated in vacuo. The residue was purified by
preparative HPL.C. 60 mg of the title compound were obtained.

LC/MS (method LC1): Rt = 1.36 min; m/z = 531.20 [M+H]"

(f) (S)-1-((E)-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi]-phenyi}-
acryloyl)-pyrrolidine-2-carboxylic acid

A solution of 55 mg (S)-1-((E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5 4-dlpyrimidin-2-
yll-phenyl}-acryloyl)-pyrrolidine-2-carboxylic acid tert-butyl ester in 2 ml of
dichloromethane and 1 ml trifluoroacetic acid was stirred at room temperature for 1 h.
Then the mixture was concentrated in vacuo and freeze-dried. 37 mg of the title

compound were obtained.

LC/MS (method LC1): Rt = 1.23 min; m/z = 475.3 [M+H]"

Example 4
(S)-1-(3-{4-{5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi]-phenyl}-propionyl)-

pyrrolidine-2-carboxylic acid



[MtHr Rt [mn] 27 (S)-1-{242, 6-di nethyl-4-(5-{2-nethyl phenoxy}-
oxazol o[ 5, 4-d] pyri m di n-2-y1) - phenoxykacet yl | pyrrol i di ne-2-carboxylic acid
LCL 503.32 1.27 28 (5)-1-(2-{445-(3-net hoxyphenoxy) -oxazol o[ 5, 4-

d] pyri (i di , 6-di et hyl phenoxy, acetyl)- pyrrobi-ding-R lic
DU | WS Zpeoeg, O 0 1- (2 { 4- [ 5- ( 3met hoxyphenoxy) bﬁé@%g@f@%ﬁ%ﬁ

d] pyri m di n-2-01- 2, 6- di net hyl phenoxyl - acetyl)- piperidine-4-carboxylic acid
LC5 533. 37

o O
_ N “
N O
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30 mg of (S)-1-((E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-phenyi}-
acryloyl)-pyrrolidine-2-carboxylic acid were dissolved in 2 ml of ethyl acetate and

5 hydrogenated in the presence of 30 mg of paliadium on charcoal (10 %) at 5 bar for
16 h. The mixture was filtrated over Celite and concentrated in vacuo. 25 mg of the
title compound were obtained.
LC/MS (method LC1): Rt = 1.11 min; m/z = 47711 [M+H]"

10 Analogously to the preparation of the example compounds described above, the

following compounds of the formula | were prepared.

Exam- |Name LC/M| wm/fz Rt
ple S | [M+H]" | [min]
5 (S)-1-(2-{4-[5-(2-fluoro-phenoxy)- LC1 ) 48321 | 1.24

oxazolof5,4-d]pyrimidin-2-yl]-2-methyl-phenoxy}-
acetyl)-pyrrolidine-2-carboxyiic acid |

6  [(S)}1-(2-{4-[5-(2-fluoro-phenoxy)- I.C1 | 479.15 | 1.20
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acety!)-

pyrrolidine-2-carboxylic acid

7 1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4- LC1 | 493.18 | 1.20
d}pyrimidin-2-yi]-phenoxy}-acetyt)-piperidine-4-
carboxylic acid

8 |(S)}1-(2-{4-[5-(2-fluoro-phenoxy)- LC1 | 49316 | 1.23
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-propiony!)-

pyrrolidine-2-carboxylic acid




1.11 30 1-(2-{445-(2-fluoro-4-methyl phenoxy)-oxazol o[ 5, 4- _

d] pyri mdi n-2-y1] -2, 6-di net hyl phenoxy}-acetyl)- piperidine-4-carboxylic
acid LC5 535.39 1.15 31 1-(2-{415-(2-f|uorophenoxy)-gxazol0[5,4- _ -
d r i) dlinR> , 6- di et hyl phenoxypacetyl)- azeti dipe-3- c ac
L%Ey4§§k§261?§%%@§81-(2-{445-(3-ch|o %phenoxy)-oxazol%Fﬁ?éﬁg@¥ﬁ8é3§é? _
d] pyri mdi n-2-y1] -2, 6-di net hyl phenoxy}-acetyl)- azetidi ne-3-carboxylic acid
LC1l 509..33 1.26 33

Exam- [Name LC/M|  miz Rt
ple S | [M+H[" | [min]
9 (S)-1-(2-{4-[5-(2-fluorophenoxy)-oxazolo[5 4- LC1 | 54713 | 1.27

d]pyrimidin-2-yl]-2-trifluoromethylphenoxy}-acetyl)-
pyrrolidine-2-carboxylic acid

10 | 1-(2-{4-[5-(2-flucrophenoxy)-oxazolo[5,4- LCt | 561.16 | 1.27
d]pyrimidin-2-yl}-2-triflucromethylphenoxy}-acetyl}-

piperidine-4-carboxylic acid
11 (S)-1-(2-{4-[5-(3-chlorophenoxy)-oxazolo[5,4- LC5 | 523.15 | 1.29
d]pyrimidin-2-yl}-2,6-dimethylphenoxy}-acetyl)-

pyrrolidine-2-carboxylic acid
12 1-(2-{4-[5-(3-chlorophenoxy}-oxazolo[5,4- LCS5 | 537.15 | 1.29
d]pyrimidin-2-yi]-2,6-dimethylphenoxy}-acetyl)-

piperidine-4-carboxylic acid
13 | (S)H1-((E)-3~{4-[5-(2-fluorophenoxy)-oxazolo[5,4- LC5 | 489.15 | 1.25
dipyrimidin-2-yi]-2-methylphenyl}-acryloyl)-

pyrrolidine-2-carboxylic acid
14 | (8)-1-(3-{4-[5-(2-fluorophenoxy)-oxazolo[5,4- LC6 | 49115 | 4.35
d]pyrimidin-Z-yE]Q—methylphenyl}-propionyl)—

pyrrolidine-2-carboxylic acid
15 | (8)-1-(2-{2,6-dimethyl-4-[5-(thiazol-2-ylsulfany})- LCt1 | 512142 | 1.21
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetyl)-

pyrrolidine-2-carboxylic acid
16 | (S)-1-(2-{2-fluoro-4-{5-(2-fluorophenoxy)- LC1 | 497.09 | 1.22
oxazolo[5,4-d]pyrimidinmz-yi]-phenoxy}—acetyt)—

pyrrolidine-2-carboxylic acid _
17 | (S)-1+(3-{4-[5-(3-chlorophenoxy)-oxazolo[5,4- LC1 | 507.17 | 1.29
d]pyrimidin-2-yi}-2-methylphenyl}-propionyi)-

pyrrolidine-2-carboxylic acid




1- (2-{445- (2-fl uoro-4-net hyl phenoxy) - oxazol o[ 5, 4- _

d] pyri mdi n-2-y1] -2, 6-di net hyl - phenoxyl -acetyl)- azeti di ne-3-carboxylic
acid LCL 507.19 1.25 34 1-{2[2,6-dinmethyl- 4-§5-{2- maélhyl phenoxy}- -
oxazol s lopd di n-2-y1) - phenox cetyl}- azetidppe-3: aci
LC1 488@ @13@%@8? (2-{445-(3-net hoﬁghenoxy) - oxazol EF&?’/&PESH ’Pﬁ%&bf _
d] pyri mdi n-2-y1] -2, 6-di net hyl phenoxy}-acetyl)- azetidi ne-3-carboxylic acid
LCl1 50519 1.2 WD 2011/08608068PCT/ EP2011/050302 FExam

Exam- |Name LC/M! m/z Rt
ple S | [M+H]" | [min]
18 | (S)-1-(2-{2-chloro-4-[5-(3-chlorophenoxy)- LC6 | 529.02 | 4.59

oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetyl)-
pytrolidine-2-carboxylic acid

19 | 1-(2~{2-chloro-4-[5~(3-chlorophenoxy)-oxazolo[5,4- | LC5 | 543.06 | 1.29
d]pyrimidin-2-yl]-phenoxy}-acetyl)-piperidine-4-

carboxylic acid
20 | (S)}-1-(2-{4-[5-(2-fluorophenoxy)-oxazolo[5,4- LC1 | 53529 | 1.33
dlpyrimidin-2-yl]-2,6-dimethylphenoxy}-2-

methylpropionyl)-pyrrolidine-2-carboxylic acid
21 {S)-1-(2-{4-[5-(3-chlorophenoxy)-oxazolo[5,4- LC1 | 551.25 | 1.38
d]pyrimidin-2-yi}-2,6-dimethylphenoxy}-2-

methylpropionyl)-pyrrolidine-2-carboxylic acid
22 | 1-(2-{4-[5-(3-chlorophenoxy)-oxazolo[5,4- LC1 | 565.27 | 1.36
d]pyrimidin-2-yi}-2,6-dimethylphenoxy}-2-

methylpropionyl)-piperidine-4-carboxylic acid
23 | 1-(2-{4-[5~(2-fluorophenoxy)-oxazolo[5,4~ .C1 1 521.27 | 1.24
d]pyrimidin-2-yl]-2,6-dimethylphenoxy)-acetyl)-

piperidine-4-carboxylic acid
24 (S)-1-(2-{3-fluoro-4-[5-(2-fluorophenoxy)- LC1 | 497.21 1.2
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-acetyl)-

pyrrolidine-2-carboxylic acid
25 | 1-(2-{3-fluoro-4-[5-(2-fluorophenoxy)-oxazolo[5,4- | LC1  511.21 1.2
d]pyrimidin-2-yl]-phenoxy}-acetyl)-piperidine-4-

carboxylic acid
26 1-{2-2,6-dimethyl-4-(5-{2-methylphenoxy}- LC1 | 517.32 | 1.26
oxazolo[5,4-d]pyrimidin-2-yl)-phenoxyl-acetyl}-

piperidine-4-carboxylic acid




pie Nme LCMS mz [MH R [mn] 36

1- (2-{445-(2-fl uorophenoxy) - oxazol o[ 5, 4- .

d] pyri m di n-2-y1] -2, 6-di et hyl phenoxy) -acetyl)- pyrrolidine-3-carboxylic
acid LGkoSis 37 1-(2-(4-[5-( hi orophenoxy)-@@ﬁ,

d] pyri ﬂdi n-121-%é/% -8?,26-di met hyl - pheno%/?;:-acetyl )- pyrroli ?@bgﬂﬁ% 38>2<yl I C
acid LCl1 523. 15

Exam- [ Name LC/M| m/z Rt
ple S | [M+HI" | [min]
27 | (8)1-{2-[2,6-dimethyl-4-(5-{2-methylphenoxy}- LC1 | 503.32 | 1.27

oxazolo[5,4-d]pyrimidin-2-yl}-phenoxyl-acetyl}-
pyrrolidine-2-carboxylic acid

28 | (S)-1-(2-{4-[5~(3-methoxyphenoxy)-oxazolo[5,4- LC5  519.24 | 1.11
d}pyrimidin-2-yl]-2,6-dimethylphenoxy}-acetyl)-

pyrrolidine-2-carboxylic acid
29 | 1-(2-{4-[5-(3-methoxyphenoxy)-oxazolo[5,4- LC5 | 533.37 | 1.11
d]pyrimidin-2-yi}-2,6-dimethylphenoxy}-acetyl)-

piperidine-4-carboxyiic acid
30 1-(2-{4-[5-(2-fluoro-4-methylphenoxy)-oxazolo[5,4- | LC5 | 535.39 | 1.15
dipyrimidin-2-yi}-2,6-dimethyiphenoxy}-acetyi)-

piperidine-4-carboxylic acid
31 1-(2-{4-[5-(2-flucrophenoxy)-oxazolo[5,4- LC1 | 493.34 | 1.21
d]pyrimidin-2-yl}-2,6-dimethylphenoxy}-acetyl)-

azetidine-3-carboxylic acid
32 1-(2-{4-[5-(3-chlcrophenoxy)-oxazolof5,4- LC1 | 509.33 | 1.26
djpyrimidin-2-yl}-2,6-dimethylphenoxy}-acetyi)-

azetidine-3-carboxylic acid
33 | 1-(2-{4-[5-(2-fluoro-4-methylphenoxy)-oxazolo[5,4- | LC1 | 507.19 | 1.25
d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetyl)-

azetidine-3-carboxylic acid
34 | 1-{2-[2,6-dimethyl-4-(5-{2-methylphenoxy}- LC1 | 4892 | 1.23
oxazolo[5,4-d}pyrimidin-2-yl}-phenoxy]-acetyl}-

azetidine-3-carboxylic acid
35 | 1-(2-{4-[5-(3-methoxyphenoxy)-oxazolo[5,4- LC1 | 50519 | 1.2
d]pyrimidin-2-yl}-2,6-dimethylphenoxy}-acetyl)-

azetidine-3-carboxylic acid




1.25 Determnation of the pharnmacol ogical activity 5 A) GIP-y-S assay

usi ng human Edg-1 receptors In order to determ ne the Edg-1 receptor
activation by the conmpounds of the invention, a GIP-y-S (guanosine |
5L[ t hi i e) assay for G prgkein coupled rec p@ @ase on
thEa sc\?l]r% ?Pfg@?ggggr oximty assay pI’IBEI’%Ci pl e was used,'g%fgeer%}o P§g3 cel |
menbr ane preparation froma CHO Flp-In cell line which constitutively

over expresses—the—-hurman-Edg-1 receptor—(a)-Cell line generation The

TTITC 1T

Fl pi nTidxexpridssnen system (1 nvitrogen, cat. no. K6()IL04N3:L) alz ows Rhe

generatign 15 of stable mammalian cell lines into whighjt ene,  of o
i nterestﬁﬁas been integrated through honol ogous re(:orél na[R’ﬁc;'ﬂ ajt{rﬁm%pem fic

. 1 — 1.} =l o, 4 s -rd.l Ut [ r-“m'\ \Di $ g Ina s reans Of a
EFBOT eéog ibﬁ%‘?“éﬁ'@%‘lﬁ%@“Eifdﬂ’thrﬁ(ﬁb%@éﬂz’rﬁ@é’gﬁé%si gn plkaé‘rwd‘ 5&?62?’ nit j%ﬂion of
t he pgDNAS/ RRI]pgrmidis-<-gi2 Godisistindphémdaaety)-p- | n host cell |ine genone

resultls in tihe transcription of the gene of interest. 20 The stljably
transflect ed |dOIMT AN RYHOAFE n-resi stant. One day prior to

t r ansfrectF on, 290 800 Bt p=1I 1= CHO CEl rgseededimcHamE 2 e dim

(Invi tirogen, | 58 O Ko DL PRt 4% T 10vg et bl 2 10 ser e ( Fes,
Per bi ¢ Sci ena#jpydidin-2eyl]-Sji3dioethdhenoxal-geawlyl plate and incubatedjat 37

00 / 5 % CQ2 over.ni_ghg. Usi nﬁ the FUGENE(r) 6 transfectiion reagent (Roche,

cat. no. 1199B8EHEHE 3-CARNPYTIGEEE cotransfected wifh the Flp reconbi hase

expression ptasm d p0&Z4 anda nodified ptasmdadditionat-ty—contairnt ng the

edg-1 gene 5 (accession no. NM 001400) ternmed as

pc%NASgFRT- TO(_nFLAG_DEST- EDG 1 with a 9:1 ratio. To obtain the nodi }‘i ed
CcDNAS: FRT- TO, nFL DEST plasm.d, the Invitrogen plasm d pcDNA5/ FRT/ TO

(pl nvi t %‘&é’ﬁ!m@&f‘.ﬁﬁg‘? péﬂgg@ﬁ%m%t%{ﬁﬁpt ed to the Gateway(r) (Invitrogen)
cloning systemby inserting a Gateway cassette containing attR

reconbi nati on sites flanking a ccdB gene and a chl oranpheni col -resi st ance
10$enA ) GaPerayassaywsirg mumay Sdgri régeptdmsogen, cat. no. 11828-029). In
addition a FLAG tag epitope was added before the 5 att reconbination site

to all ow reconbi nant expression of N-termnally FLAG tagged proteins.

In order to determine the Edg-1 receptor activation by the compounds of the

invention, a GTP-y-8 (guanosine 5'-[thio]jtriphosphate} assay for G-protein coupled
receptor binding based on the scintiliation proximity assay principle was used,
10 employing a cell membrane preparation from a CHO Flp-in cell line which

constitutively overexpresses the human Edg-1 receptor.

(a) Celi line generation

The Flp-In™ expression system (Invitrogen, cat. no. K6010-01) alfows the generation
15 of stable mammalian celi lines into which the gene of interest has been integrated

through homologous recombination at a specific genomic location called Fip

Recombination Target (FRT) site by means of a FIp recombinase encoded by the

pOG44 expression plasmid. The integration of the pcDNA5S/FRT expression construct

into the Fip-in host cell line genome results in the transcription of the gene of interest.

20  The stably transfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Fip-in-CHO celis were seeded in Ham F-12
medium (Invitrogen, cat. no. 31765) supplemented with 10 % fetal calf serum (FCS;



. For the transfection of one well, 1.08 pg of p0&44 and 0. 12 pg of

PCDNAS- FRT- 15 TO nFLAG DEST-EDG 1 were m xed to 100 pl of serumfree Ham
F-12 mediumcontaining 6 pl of FUGENE(r) 6 transfection reagent. After 20

m n of W@%Q?Ld&?s@eot he transfection rgpgent/DNA corrpl ?2§5ﬁf85'0$ﬁ%n ‘he

dropwi se on e cells. The cells were 1 ncubated for 24
cells from3 wells were transferred to a T75 fl ask (Grel ner Celistar(r),

t. . 658175 taini F-12 20 ted th 10% of FCS
but i PREUS SS108: G2t BonSRABRE 0) 1 Bar el BIRSe RBE DR 8t Al SUe %
”a”Sf@@'&@m:bﬁﬁ #{@M@@Er\@@@gggs ML@%éhﬁgRow R #ﬁmF 12

suppl enented wi'th o of FCS and (I nvi t rogen,
cat . n®19&mﬂﬂl®9)ifs vWidre omé‘dnaﬁacm‘.swéixmfaﬁgﬁmcemWas% expr@sglays until a

i st f had |t litted
and Zeﬁi’ésaﬂ?ﬁt%f%* 980 Bmbdiied o i 2iiongT sPntiina R SUe s ot han. 25
% & bYEBE Yho. AV QIOMO@%e@é?ﬁwé@ifasSSb@NWSOFRTPI“@ selAS E)Eg.g -Ebansfe ed

into T 75 fl asks (G'ei ner | st ar , cat. no. ©60175) a cultivated for

bat ch pPobtaiio. de. otxt@ilnl tbem@ftMpoabluﬂédFiRWo?ﬁ)mEL&m fJE:SJ pleagid, thg short

| cor Eutraser et RSl RETE AR ubaer wlighe WboGa0Ige PHbERRR 50"

Cel | s ther@atesiySpeniashdn) clorMgbustenoby &@%’f 9 f%té\ﬁé‘y éﬁ%zagﬂ;e cl\c/)bntamlng

di met hyl sul f oxi de and stored frozen in liquid nitro nbr ane

pr epar 3R 6PCHN hiBRtieRA sieH flapkina B G Bgenastd arddonsnphieaintresisanieds from

t af tyl over.expressing the
uian B (CREEERERVERTA e, FlitogerEal 35 dysd IR ARER

cul t uriém@ctag repVtope masl acﬁmm%éfumwme 5‘ @tt%65nma’uétaomutteub%lrb{nas ks (Becton

Di cki nson, cat. no. %ﬂ! |ture was stopped by washing with

cal ci Jﬁ}CPF@@%H(%BF%ﬁS@rb‘& é?%’ﬁ!“@%)(Fh@GﬁﬂBQed@‘”%%‘s cat. no. 14190), and

cells were harvested with a rubber-policeman in 4 C cold and cal ciumfree
PBS suppl enmented with a protease inhibitor cocktail (conplete protease
i nhi biterthe Recisécticatol ome. walb 47 g of pCiddeang € 150g f pcBhdsERTequent |y 10

P o TORE LA BESLENG i bedia 1904 Seraniiasotiom b lgubdiineons: st i ng
of 5 MRk 4 2 l@ﬂ@u@EﬂFE%traﬁﬁbcts&?reé@'&?%ﬁeré‘Owgﬂ%uééiﬁ dhym sal t;

Mer ck, cat. 8418) suppl enented wi th “protease | Itor co ta|I (as
above)tfanﬁf@ﬂio@ﬁeagﬁhﬁDM@Omplexémasf @Btrmmmémmﬁsemn flom celise Thaf eadls | ysi s,

col | = BRI RGMEL B02 05 o 5 ol BB et B

super netaiMskofGreer Mast0t sca end.ré a1gah contadfy $1hs EaMERfddument ri f uged at
4 Cfor 10 mn at 500 x g (Heraeus Mnifuge T) in order to separate nuclei

arll stsupplamenied vidl 1@%fofdTh$ et Wéh@ﬁ%ﬁw&)l@m g were fenbatay anether 24

R A e e e e oy L e B R P

at 4 @;up/afmmeemim 10igabf BAS 4 30@ prranef rwcm@(meﬁm@aw@p nbn a
of 20 mM HEPES; 1 NaCl (Merck, cat. no.

storin % fe |st|
6400) ,1 %ﬁ ?rl\@ (ﬁ\% Ws&zﬁﬁa@a@%@wrw@ t%3[§#ad’§é@§ba To%isNt or cockt ai |
(as abpye at.oﬁftﬁdgﬁghaagfowheean@ 08 s ¥k aPlilBH Ufifled Bfla SEAREM il 4 80 C

Protei'n concentration rane preparation was eterm ne

sahpl eyl seethed thd callcdiomat ceath piood gan 25 Sapf (;aBnﬂueR@g ARSr Praadeiisn
Assay ‘of ng}e'ctigr? ,StheSC%ﬂé vx?elré %ﬁan%?eor?e%l%?d T?Qg figrsL!%s ?Gregnegr Cei!star BCaAfs %gy
660175) and cultivated for batch production. Cells were harvested from the culture
flasks by short treatment (2 to 5 min) with Accutase (PAA, cat. no. L11-007),
resuspended in selection medium (see above) and centrifuged at 200 x g for 5 min.
30 Cells were resuspended in a mixture of 90 % of FCS and 10 % of dimethylsulfoxide

and stored frozen in liquid nitrogen.



The Edg-1 nenbrane preparation obtained in (b) was enployed in a
comercially 30available scintillation proximty assay (SPA) kit for
G protein coupl ed receptor binding from Arersham Bi osci ences/ GE Heal t hcare

ot he N QegH 0Po080 i'ni ng manbr ane, Cwni ch 13 bound 8 Sek AL IPRLRSh

beads, stinulates the em ssion of light and allows to quantify the in vitro
acti vi {95 f éhe Edg-l agoni stic conmpound. The assay was perfornmed on a
96- wel M%{f‘ rAGJYERARAURN v according to the manufacturer's instructions.

Bef ore I ; Wa) M ! ended in a

5r econlis\ﬁ ?ﬁ?faﬁ? %r%? 1? gar%i]owné?g ??F\nge%g!?y %‘iﬁng gfﬁ%ﬁﬁ{é{ @f@%ﬁﬂ’ﬁ‘ﬁé ﬁg‘ﬁ@%ﬁe nted with

0. 1 % dedoripeddatiiOriiadin dell éind constitativay Dvgredipressiel tre huraaniBdy-assay buf f er
consi sting of . nM HEPES, 100 NaCl , mvl EDTA (as, above), 1 nM

<(1Ii t hi o‘f%ﬁgﬁ}'oé“%&ﬁ‘? CGPIEIEVET 8‘_3] ‘?534561%?8 ) Cf‘it'l‘lréﬂ(a%%*_iﬂ""&b ntration of

30 310/ Enflubfic TWEYV@E;@CGWeg%kW(B%déQ MtkiRboh NGt SRE %35 5@@1)38:%8?’ buf f er,

10 pl of a 100 pM guanosi ne di phosphate (GDP) solution, and 1 of a

sol ut | @Htuse Wascstorrad by meshing With asichynhieef phosphate-hyffenedfsaind éPB&s ul ti ng

in a fkpal ngen ion_of the test co nd of 10 For t he_high
Lont roqsslb,%olgg&jﬁgb{ligéds)omﬁicghs WFr%éﬂfvﬁaﬁf\ﬁggf-mﬁﬁgg%/&e@?%ﬁ i gma cat .
no. S-@A6Ghd datsuhtiragPBS QuddiaabnSlRviePagRAlcRaE iMbRSr dsekiRMonfistel or the
| ow controls 10 pl of assay buffer, was added into respective wells instead
of t heProttasei iBhibaer: fiechee s8t AenHBRAMES; Al tablasipes S58dnt) andetibsgqgitenthent

a nt e 0] Vel fiaxide, . 4. P - /- olution (4 nM

arr:@ut hier@fggg%gﬁéﬁbgf#é 1%?8%5?% @r}égﬁ%&n@& @H{’@ﬂgoﬁﬁéh@ﬁﬁrm pr ot ei ns
i n 100padlet ofasassagpandelian)a 488 catitirghdionieatiferebhsistihg of 5inauepPEgN of the

pl at es,_at tenperature for 20 5 m of the specifie

. , 50 pl d
sci nt i@‘%égﬁimb%&aé-d% Q?éﬁﬁ(@@%gﬂ%( iymdal; Marelercag Newrdht)
. bat i . _ bl gt s q
for 2o UpterERiBif pfbtoddrlnioP BERLETRA Shalidin MiRFBeREh e GRlE] | 9°
r eceptior aacthev 46inoin omaisendiisulysid, byllswarscafirifudeetat £ mre‘LO it at o8Bt ?, .
Il 1 m.n. Val back d- ted b traction of the
g o) st T T eSSk fpundsSorviected by subtraction of ¢
" eceplgtn @l 4RI ABNPYT A%k ORls AL PalRY BLESSR D c@ﬂfrff@@é(; af4the
100" % a 1on).

respective high control (10 pM S1P; regarded as tiva I'n Tabl e
2 act i Vafdr dRsnisbaldrloed gvHenaeucalMplitigednio wndisr tatsep@ra ramckei landtstidt. 30

o104 b dftacE P R SR T BRArepahaRly fresSRATNS RERMARE ThE slpeRnatan P oM

was then diluted in hypotonic buffer and centrifuged (Beckmann, Avanti J251) at

20  approximately 18600 x g for 2 h at 4 °C. After centrifugation, the membrane pellet
was resuspended in a storing buffer consisting of 20 mM HEPES: 150 mM NaCl
(Merck, cat. no. 6400), 1 mM EDTA (as above) supplemented with protease inhibitor
cocktail (as above). The membrane preparation was aliquoted and stored at -80 °C.
Protein concentration of the membrane preparation was determined in a sample by

25 means of a commercial protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-
0113, 500-0114, 500-0115).

(c) GTP-y-3 Assay

The Edg-1 membrane preparation obtained in (b) was employed in a commercially
30  available scintillation proximity assay (SPA) kit for G-protein coupled receptor binding

from Amersham Biosciences/GE Healthcare (code RPNQ0210), in which ligand-

induced binding of *°S-radiolabeled GTP-y-S to the receptor-containing membrane,



It can be seen fromthe neasurenment data that the conpounds are quite
suitable for wound healing and in particular for treatl ng wound heal i ng
di sorders of patients with diabetes. C ains "I. A conpound of the

f or mul f its stereoisoner cforms or a

st ereo?\égrrgrﬁc/: or8(r¢s in any ratio, or7‘ a physi oI ogi cal ??‘2@?@@ 3@58139& t
thereof, or a 5physiologically accept abl e soI vat e of any of them X- R2I
wherein osen Irom NH, S, is chosen fr

(G- ceyvhiq?k rpéiw% seiiliatign aﬁeméam'ate% @,@ ewssawyhmtﬁnd liozesdp) -
cycl oahkangdiné aPdrbALu8) ofhi t?éJ T) ?‘s‘t’sc o%pféhrﬁl i glrf%s ?Wa%nal ly

substituted by 15 one or nore id ent tuénts chosen
fromf pao‘owmed and W)p}atem@smnmtmecmmmoaher;maxﬁufhblarers

G -05 nedi s bonded tq t ro R2; Y is 4-nmenbered to
et IR e irtat f i pidciSa i fEdal R YRPIUBEBOREY |
Pet@r Fﬁéﬁiﬂn@tlmﬂbﬁ uffen caIsAAPLSr Trds-HTP (5 T3 VYU RSRBN RIS 4 Gfhvi N

ormula I,

sodium azide and subsequently diluted on ice with assay buffer (consisting of 20 mM
HEPES, 100 mM NaCl, 1 mM EDTA (as above), 1 mM dithiothreitol (DTT), adjusted

to pH 7.4} to a final bead concentration of 30 mg/ml.

10 Wells were charged with 10 pl of the specified assay buffer, 10 ul of a 100 pM
guanosine diphosphate (GDP) solution, and 10 pl of a solution of the test compound
in assay buffer/dimethylsulfoxide resulting in a final concentration of the test
compound of 10 uM. For the high controls, 10 ui of a solution of sphingosine-1-
phosphate (S1P; Sigma, cat. no. $-9666), resuiting in a final S1P concentration of

15 10 uM, and for the low controls 10 pl of assay buffer, was added into respective wells
instead of the soiution of the test compound. All weils contained equivalent amounts
of dimethylsulfoxide. Then 10 pl of a [**S]JGTP-y-S solution (4 nM) and the Edg-1
membrane preparation obtained in (b) (15 g membrane proteins in 100 ul of assay
buffer) was added to each well. After incubation of the plates at room temperature for

20 5 min, 50 ul of the specified scintillation bead suspension (30 mg/ml) was added.
After a further incubation period of 45 min at room temperature, plates were
centrifuged for 10 min at 500 x g. Quantification of [*S)GTP-y-S binding and thus
receptor activation was measured by means of a beta counter (MicroBeta, Wallac)
over 1 min. Values were background-corrected by subtraction of the respective low

25 control. All measurements were made in triplicate. The receptor activation by the test
co%npound is expressed in percent of the respective high control (10 yM S1P;
regarded as 100 % activation). In Table 2 activations observed with example

compounds at 10 uM are listed.

30



conprises 0, 1, 2 or 3 identical or different ring heteroatons chosen from
N, O and S, wherein one or two of the additional ring nitrogen atons can
carry a hydrogen atomor a (Cl-C4)-al kyl substituent and one of the ring

sul f ur rry one or two ox9,groups, and wh i 3? cycle
i's op9W§%§ 'yégﬁ%s ituted on one or ﬁ%re ring 250arbg%92¢%%£ﬁ6 ééﬁﬁ%ical
or different (Cl-C4)-al kyl substituents; R2 is chosen from phenylene and a
di val ent rgsk%ue of an aromatic, 5-nenbered to 6-nmenbered nonocyclic
het er g‘%ﬁé@ - wREchressRisy iastivation by gxamplegeippedidsort Hi pManararcentef the
het er oaLi0gB. s BOS f N, O and S, wherein one of the ring nitrogen atons
5 can cgrryoa gygg§g§ﬂ¢2t0n1or a substituent R21, and wherein the phenyl ene
and dival ent residue of an aromatic heterocycle are optionally substituted
on one e Hbf-e—hg-gafrbon—ato by i dentical—or—di-fferent substjtuents

i & réhé?t

10

Y € 0
R22: R3 i &X@0¥En f tREBY - al kyl , (C2! ceFxameday| | ‘edctigglionl kynyl
(CG3-C7)-cycraalrkyr- fira, - and Het - CyH2="5 wherermu gnd-v-are chosen
from1liand 2, or R3 is a residue of a safurated or upsaturated, B-nenbered
to 10-menber &d, nonocycld3c or picyclic ring w#ch copprisag 0, 1, 2, 3 or 4

i dent i gal—er—di-f-f-et-ent—ringheteroatons ¢hosen fromN_ 0 and.S, erein one
or two|of thé ring nitr@@en atons can carkry a:ﬁ%/drogen at8fh or a
(G - G4)=arkyly substitueggzand pne or two of thg ringrsutf atons can carry

15 one |or_two_oxo g@groups, and Wwherein the¢ residue ofja ring is optionally
substitiuted 6n oneior Mm@ ring carbon atons 2 identical gor different
substi ttyents—R31;—R21 | s chosen from (G +C4)-al kyl ,
(C3-C7)}-cycl 8al kyl { o2 and pxy, wherein w i33 chosgn frbf8 0, 1| and 2; 20
R22 i s ;choser fromtatoggm—fiydr oxy, (G - CA)y=atgytoxy—(CrrEh)-atkyl -
S(0)m, _amino, nitto, cyano, hydroxycarbonyl, (G -C4)-al k xycay bonyl ,

am nocar bonyB and am nosgl fonyl ; 25R31 i $ chogsn from hal pgen,
(Cl- A)alkyl .. {C3:C7)-cycloal kyl , hydroxy, (O -C4- al kyl oxy, oxp,
(G - c4)-al kyP-s(0)m, af¥tno, (G -C4)-al kyl ani @8, di ([ G - CM2 al ky| ) ani no,
(G - GA)=atkyfgarvony dlliTIgU, (G - C4) - al kylsut fuo,l-}.yi amfo— i o,—¢eyano,
(C1-4) - al kyl carbonyl, "am nosul fonyl, (G -C4)~al kyl am nouﬁfony and

di ((0-C4)- akypam nosulggonyl ;! 30 Het is a residue of a Saturated,

4- menbered to 7-nerbered, ..monocyclic heterocycle which conprises 1 or 2
identigal or1different #9%hg heteroatons chosen fromN, 0 and

13 86
14 109
15 78
16 g5
17 106
18 58
19 47
20 107
57 39
22 69
53 111
54 94
25 49
26 128

27 77




S and which is bonded via a ring carbon atom wherein the residue of a

het erocycle is optionally substituted by one or nore identical or different
substituents chosen fromfluorine and (0,-C4)-alkyl; 5 mis chosen fromO,
1 and { | nunbers m are independent of eac ; inoal
cycloaﬁﬁapﬁgﬁgk%§§ oal kanedi yl group?% i ndependent |y EFﬁzgfgebvﬁ§P§§ﬂd

i ndependently of any other substituents, are optionally substituted by one
or nore identical or different substituents chosen from fluorine and

(G -CA)-al kyl; 10 wherein all alkyl, alkanediyl, CL, H2u, CvH2v, OwHw,
CzH2z, [ ycgﬁ% r it ntly of
each oittﬁgb %%e%rﬁﬂég@gﬁggﬁ&}sﬁrb%gﬁga%? ﬁglratlhléu st |(%/dun§%’tés}g%tg s’(;u‘é){? ?jﬁgfl y
subst i watied hieplingandin pertieular dantrewinguibstnd heatirsy diddrdrs Af patipaandihof t he
fornulg b in any of its stereoisoneric forns, or a m xture of

stereof @8RS ¢ forms in any ratio, or a physiol ogically acceptable salt
theyeof, or a physiologically acceptable solvate of any of them as clained
inclaiml, wherein Ais chosen fromO and S. 20 3. A conpound of the
formula I, in any of its stereoisoneric forns, or a m xture of

stereoi soneric forns in any ratio, or a physiologically acceptable salt
thereof, or a physiologically acceptable solvate of any of them as clained
in one or nore of clainms 1 and 2, wherein X is chosen from

(G -0C6)-al kanedi yl, (C2-C6)-al kenediyl and (01-C6)-al kanedi yl -oxy. 25 4. A
conpound of the formula I, in any of its stereoisoneric fornms, or a mxture
of stereoisoneric forns in any ratio, or a physiologically acceptable salt
t hereof, or a physiologically acceptable solvate of any of them as clained
in one or nore of clains 1 to 3, wherein Y is a 4-nenbered to 7-nenbered,
saturated, nonocyclic or 30bicyclic heterocycle which, in addition to the
ring nitrogen atomdepicted in fornula I, conprises O or 1 ring heteroatons
chosen fromN, 0 and S, wherein an additional ring nitrogen atomcan carry
a hydrogen atomor a (Cl-G0O al kyl substituent and a ring sulfur atom can
carry one or two oxo groups, and wherein the heterocycle is optionally
substituted on one or nore ring carbon atons by identical or different

(G A4)-al kyl substituents. 55. A conmpound of the forrmula I, in any of its
stereoi sonmeric forns, or a mxture of stereoisoneric forns in any ratio, or
a physiologically acceptable salt thereof, or a



physi ol ogi cal | y acceptabl e solvate of any of them as clainmed in one or
nore of clains 1 to 4, wherein R2 is chosen from phenyl ene and
pyridinediyl, wherein the phenylene and the pyridinediyi are optlonally
substi or nore ring carb 10at ons by |de f erent
substi&M%%ganagﬂﬁx% A conpound of Sﬂ% formula I, B;h9€%?81?gf0385
stereoi soneric fornms, or a m xture of stere0|soner|c forns in any ratio, or
a phy5|olog|cally acceptable salt thereof, or a physiologically acceptable
soIvatE“ﬁFSany of them as clained in one or nore of 15clains 1 to 5,
wherein R3 is chosen from (G -C6)-al kyl, (C3-C7)-cycl oal kyl - CH2u- and
let-O H2,-, wherein u and v are chosen fron11 and 2, or R3 is a residue of

a satunaAeﬂbnmome@‘ttheémmiaIB inmeyhgiedtéeokdnaidenad, omn® raLied be or
bicyclic ri.n h conprises 0, 1 or 2 |dent|cal or different ring

het er oS{E5RYS W@E*@ OW%M Y @ligner sphypislagicallyreceptabliosalt theseefher ai ng

ni tg oggﬁ %aﬂ?%e&@ét&%i@smﬁé%%ﬂ %tf%rﬂr a (G-A)-al kyl substituent and
one of e ri'ng atons can cayry one’ or two oxo groups, and wherein

t he reS|due of aring is optionally substituted on one or nore ring carbon
atons by identical or _different substituents R31; Het is a residue of a
saturated, Bme@ber d\( 6- menber ed, nonocyclic heterocycle 25 which
conprises 1 ring efoatom chosen fromN, 0 and S and which is bonded via

a ring carbon m\whef ei n the rgsid of a heteraocycle is optionally
substituted by one or eX %nt ca org\;erent dubstituents chosen from
fluorine and (Cl-C4)-al d ofpthe fornmula |, in any of its
stereoi soneric forns, CB)r a mxtur@ of "1g0st gy eoi soneri c forms in any rati o,

or a physiologically acceptable salt thereof, or a physiologically

accept abl e solvate of any of them as clai rred in one or nore of clains 1 to
6, wher Ais chosen from0O and S; X is chosen from (G -CO al kanedi yi
(Cc2- Cdvﬁﬁgeé'ﬁedi yi and (G -CO al kanediyl-oxy; Y is a 4-nenbered to

7-1enber ed, saturated, nonocyclic or bicyclic heterocycle which, in
addition to the ring nitrogen atomdepicted in formula I, conprises O or 1
5 ri ngAheceesen Bag BHoS:and Som N, 0 and S, wherein an additional ring
nitrogen atom can carry a hydrogen atomor a (G -CO al kyl substituent and a
ring sulfur atomcan carry one or two oxo groups, and wherein the

het er o¥ys bikosen fptn @alCi)yal Barhﬁﬁyit (mze@s)amk@mr@cnplr (OPCE)-&lkpgedipl LORCRI-0Ns by
identical or different (Cl-C4 kyl substituents
cycloalkaned;yi and (C1-Cg)-alkanediy! oxy, which all are optronaily substituted by
15 one or more identical or different substituents chosen from fluorine and hydroxy,
wherein the oxygen atom of the (C+-Cg)-alkanediyl-oxy group is bonded to the group

R2.

Y is 4-membered to 7-membered, saturated or partially unsaturated, monocyclic or
20  bicyclic heterocycle which, in addition to the ring nitrogen atom depicted in formula |,
comprises 0, 1, 2 or 3 identical or different ring hetercatoms chosen from N, O and S,
wherein one or two of the additional ring nitrogen atoms can carry a hydrogen atom
or a (C4-Cy)-alkyl substituent and one of the ring sulfur atoms can carry one or two
oxo groups, and wherein the heterocycle is optionally substituted on one or more ring

25 carbon atoms by identical or different (C4-C4)-alkyl substituents;

R is chosen from hydrogen, (C-Ca)-alkyl and (Cs-Cy)-cycloalkyl-C,Hz.-, wherein z is
chosen from 0, 1 and 2;



. R2 is chosen from phenyl ene and pyridi nediyl, wherein the phenylene and the
10pyridinediyl are optionally substituted on one or nore ring carbon atons
by identical or different substituents R22; R3 is chosen from (G - CO al kyl,

(103- C7¥Y©W1Q%é@d8’00“ -12,- and Het - (%2 -, Wwherein u aﬁ/gpgbﬂ@'@éﬁgdf rom

and i's & residue of a saturated or unsaturated
10- menber ed, nonocyclic or bicyclic ring which conprises 0, 1 or 2 15
identical or different ring heteroatons chosen fromN, 0 and S, wherein one
or two of the ring nitrogen atons can carry a hydrogen atom or a

(Cr - CORAL&YhosaHRE Mt pHRIMy IR RNE dﬁfaiérﬁ%é&?ﬂ@ of Yhidtbmatio s gﬁ%‘ﬁ?&%ﬁ one or

two oxo groups, and wherein the residue of aring I's opti y substituted
on onebgrembeeed mqngocmlb‘dmta!toOWe bvhicll entripciaks dr 2dir f3f idertital subgfdrenent s
resl due 6- menber e

o ooy g i afals Bhash Fim N I3 e e diTa s of GreditnirOBR8 GoMEom N, 0
ands S aad cuhty emyjdodendrin v a s%!béhﬂ&@n@Rﬁb%ﬂd%%iWﬂ%rpﬁiéﬁy% Aggl due of a

heterocycle is optionally substituted by one or nore id Ical or different
subst i #iyalens residueaf an srempieheiecoste @r@ ogionallk gubstitBtesl. ortosempouord of t he

for rruI a'lb% Xm%fby{ rq%aﬁéaq %I-f?e(?e @Sﬁ‘ﬁﬁ% 5. a m xture of

stere0|s Ferie orm; t|o gically acceptable salt
t hereof, or a physiol ogi caI I y accept abI e sol vate of any of them as clained
in one_or nore of cla erein Ais 0; 30 Xis chosen from

(G- ccﬁar%m@&ﬂ;irorar{@ @)—a&m (le‘lgaﬁréﬂie@b’i éQy-CsYaiké/na! Labnbeyaidalkyl-

6-47/enb t

i it AR, IPRASHE Ay DBHEERGHE Foltl ARY20BER" T eallb et ea i n
formulaf 4 satmmteehdn Lmlsaturam@ Bsn@n&becm:ald 1/0 m&)ﬁb&@dt ﬁ%n@ﬂy&ﬂi@%rﬁﬁcﬁ@ke ring

carbon_ ato i denti or differ ent substituents; Rl is
hoser1d SMORARBHEES . (454 CEnighl or diferebt fiag éﬁt@ﬁwt@ﬁ@ AR | o

optio i or

' 1 o e BTl ki D9RE B Rl BRI g iRl 2ot 2R &t (1yteeiou” ana
Het - OV or aKG1-Eisralkybsicbstitimné aatimwocﬁmmﬂthamﬁgzsuifor aiaian sa@ cafyi due of
a1§turat ed. or unsaturate ered t nocyclic or
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R*" is chosen from (C+-Cy)-alkyl, (Ca-C7)-cycloalkyl-CyHaw- and oxy, wherein w is
chosen from 0, 1 and 2;

20
R* is chosen from halogen, hydroxy, (C4-Ca)-alkyl-, (C+-Ca)-alkyloxy, (C1-Ca)-alkyl-
S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl,
aminocarbonyl and aminosulfonyl;

25 R is chosen from halogen, (C1-Ca)-alkyl, (C3-C7)-cycloalkyl, hydroxy, (C-Cy)-
alkyloxy, oxo, (C1-Cs)-alkyl-S(O)m-, amino, (C1-Cs)-alkylamino, di((C4-C4)-alkyl)amino,
(C4-Ca)-alkylcarbonylamino, (C4-C4)-alkylsulfonylamino, nitro, cyano, (C4-Cy)-
atkylcarbonvl, aminosulfohyt, (C4-Cy)-alkylaminosulfonyl and di{((C4-Cy)-
altkyllaminosulfonyi; |

30
Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterocycle

which comprises 1 or 2 identical or different ring heteroatoms chosen from N, O and



10nitrogen atons can carry a hydrogen atomor a (G -C4)-al kyl substituent
and one of the ring sulfur atons can carry one or two oxo groups, and
wherein the residue of a ring is optionally substituted on one or nore ring

carbon ntical or differe substituents n from
hal ogen, %@r&%ﬁﬁﬁm- C4) -al kyl - and (G - C4) - al kyl oxy, hl-ré%io @(ﬁ@@@ n from
hal ogen, (G -C4)-al kyl, (C3-Cr)-cycloalkyl, hydroxy and (G -C4)- al kyl oxy;
Het is _a resjdue of a saturated, 4- menbered to 6- menber ed, nonocyclic

het er oSyRIEWRHUE IR POBABH Viea ring CRRPMaiosh MR heseriduerhad elataSciend whi ch
s bon wher eis
optlongf ;%?% ?P?%ﬂggﬁﬁgngo%gﬁg¥ nof?cgﬁgﬂ? cgﬁhggsgﬁp?ﬁSQ%ngﬁ§§?+tuents
chosenfliomme &hd{Ci-0g)-akkgl;( C - C4) -al kyl ; wherein all cycl oal kyl groups,

i ndependent|y of each other and i ndependently of any other substituents,
are optionally substituted by one or nore identical or different

subst | bIRMRSEAPRAN of 1 AR 2, URkdraf ' al kyl,

al kanedi yl , 8u|-12,, and H2vrgroeﬁgqslw{]6b epen ent%pendenﬁ@ﬁ%ﬁ%fﬁg#ﬁ25and
|ndependently of any other substituents, are optlonally substituted by one
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acceptable sol vate of any o em as clainmed in one or 'nore of clains 1 to
8, wheidsintical qrﬂaftﬁerenkswsst&wst@ @hoaaemfrom fligBineatich (edCy)talkyld
(Gq Cs) - al kanedi yl - oxy;

wherein all alkyl, alkanediyl, CyHz,, C\Hzy, CuHaw, CzHz2z, alkenyl, atkenediyl, alkynyi
and alkynediy! groups, independently of each other and independentiy of any other
substituents, are optionally substituted by one or more fluorine substituents.

15 2. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein A is
chosen from O and S.

20 3. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 and 2, wherein X is chosen from (C4-Cg)-alkanediy!, (Co-Cs)-alkenediyl and
(C4-Cs)-atkanediyl-oxy.

25
4. A compound of the formula |, in any of its stereoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 to 3, wherein Y is a 4-membered to 7-membered, saturated, monocyclic or

30  bicyclic heterocycle which, in addition to the ring nitrogen atom depicted in formula |,
comprises 0 or 1 ring heteroatoms chosen from N, O and S, wherein an additional

ring nitrogen atom can carry a hydrogen atom or a (C+1-Cy)-alkyl substituent and a



Y is a 4-nmenbered to 6-nenbered, saturated, nonocyclic heterocycle which
does not conprise further ring heteroatons in addition to the ring nitrogen
atomdepicted in formula I, wherein the ring is optionally substituted on

on® o 2B Siagogg bon store Sy | dept cal o o BR kS0 bpghdy!

phenyl ene which is optionally substituted on one or nore ring carbon atons

by |dent$|mg®{ or different substituents R22; R3 is a residue of a saturated

or uns&t HRLOA GRIWERIFLANE O WWorend Sralps, mdn@fmer@y"cthedﬂa%emymu ish

conprig L (ol (i s ring
n|trogeﬁ%é?ggmbgéﬁﬁléi{a@r@?gﬁ%%rogeﬁm t%b%rﬁggg%bg(lﬁ%qgi(y% Eé;ﬁl dent and
a ri ngCsalkylrsubsbimeotsn carry one or two oxo groups, and wherein the residue
of aring is optionally substituted on one or nore ring carbon atons by
identical or different substituents R31; 15R22 is chosen from hal ogen,
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al | cysetedisorneng tups, inianyoptodera Dlyysmf)!ogm:ahy acbeptabledsdlintiepmidenal y of any
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ot her and |ndependently of any other substituents, are’optionally
subst i RhigEnsyaeh theopyridinediyl arerdptienaliibsubstitletedson @54 0r mare ong wandorof  t he

fqrorml oﬂns d%nﬁ@é{lsdr% %gﬁgglﬂ%%@g&ﬁ%bl e salt thereof, or a

physi ol'ogic acCeptab ny of them as claimed in one or
nore of clains Ito 9, chosen from

(S)- 1oé¢ %445 (2-fl uoro-phenoxy) - oxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6- di net hyl
-phen y‘}« eBPPHDR W th faminséa er@apb@f&q; stgarg@;sgmeﬂcforms ora rmxture of
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physiologically acceptable solvate of any of them, as claimed in one or more of

15 claims 1 to 5, wherein
R* is chosen from (C4-Cg)-alkyl, (Ca-C7)-cycloalkyl-CyHay- and Het-CyHoy-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
identical or different ring heteroatoms chosen from N, O and 8, wherein one or two of

20  the ring nitrogen atoms can carry a hydrogen atom or a (C4-C,)-alkyl substituent and
one of the ring sulfur atoms can carry one or two oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R*";
Het is a residue of a saturated, 4-membered to 8-membered, monocyclic heterocycle

25  which comprises 1 ring heteroatom chosen from N, O and S and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionally substituted by

one or more identical or different substituents chosen from fluorine and (C4-C,)-alkyl.

7. A compound of the formula |, in any of its stereoisomeric forms, or a mixture.of

30  stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 to 6, wherein



(3)-1-((E)-3-{445-(2-f 1 uoro-phenoxy) -oxazol o[ 5, 4-d] pyri m di n-211] - phenyl yac
ryloyl)- pyrrolidine-2-carboxylic acid, S
(3)-1-(3-(445-(2-fl uoro-phenoxy)-oxazol o[ 5, 4-cf] pyri m di n-2-y1] - phenyl }-pro

pi onylwog?gﬁéd[giggg@e- 2-car boxyl i c acig, 5(3)-1-(2-{44}:3-(%@%_55?{,%'58@02

enoxy) - ox d] pyrimidin-2-yI'T-2-methyl-ph e

acetyl ) pyrrolidine-2-carboxylic acid, o
(3)-1-(2-{445-(2-fl uoro;ﬁhenoxy) -oxazol o[ 5, 4-d] pyrimidin-2-yll-p hen
oxyl - atd® Fhpserplemdpiamdne- 2- car boxyl i ¢ aci d,

b (2 el ORI L SES Al & parlpesy 2o v
(S) - 1- ¥ 2s pshbrentbdred to G-rpbamexyd,-satazedd orfbdlohy b Bidlthc Retélddyagnoxy) - prop
i onyl) - rroli g,ne- 2-carboxylic acid. ~~ 11. ‘A process for the preparation
of a c\%’ﬁ%uﬁb‘a MiQrhio ¥6rfing ArP98s aderaidapicted imfymuNa Lssompgises 0ot & 10,
com! | i AelBSbIALIBSEATRON N, @BplIe IGSBH &n blictiohl g ATBEUA%:Sh e
can carry a hydrogen atom or a (C4-Cg)-alkyl substituent and a ring sulfur atom can
carry one or two oxo groups, and wherein the heterocycle is optionally substituted on
one or more ring carbon atoms by identical or different (C+-C4)-alkyl substituents;
R? is chosen from phenylene and pyridinediyl, wherein the phenylene and the
10 pyridinediyl are optionally substituted on one or more ring carbon atoms by identical
or different substituents R%;
R® is chosen from (C4-Cg)-alkyl, (Cs-Cr)-cycloalkyl-CHzy- and Het-C Ha\-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
15 identical or different ring heteroatoms chosen from N, O and S, wherein one or two of
the ring nitrogen atoms can carry a hydrogen atom or a (C4-C,)-alkyl substituent and
one of the ring sulfur atoms can carry one or two oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R®";
20 Hetls a residue of a saturated, 4-membered to 8-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from N, O and S and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionally substituted by

one or more identical or different substituents chosen from fluorine and (C4-C4)-alkyl.

25 8. A compound of the formula |, in any of its stereoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1to 7, wherein
Alis O;

30  Xis chosen from (C4-Ce)-alkanediyl and (C4-Cs)-alkanediyl-oxy;

Y is a 4-membered to 6-membered, saturated, monocyclic heterocycle which does

not comprise further ring heteroatoms in addition to the ring nitrogen atom depicted in



20 wherein the groups A, X Y, Rl, R2 and R3 in the conmpounds of the
formulae Il and Il are defined as in the conpounds of the fornula | and
additionally functional groups can be present in protected formor in the

formo group, and L1 is hal ogen atom o f

f or mul ?é%ﬁ%@gr -S(0)2-Al k \/\hereTiibn Ak is a (G C&)&AEE%W?@@O%BS
physi ol ogi cal | y acceptabl e solvate of any of them and a pharnaceutically
accept ?bl e cirri er, 13. A compound of the forrmula | as clainmed in any of
cl ai ms'AMUWR Lovreln BpRYG isopdeeally subgitdad a5 enesar more Epg earbasr atpms

physi o | 2SO O of them for use as a

phar mggg‘%ﬁ%yo’a&ﬁ%@g‘tggﬁgéﬁﬁ% tI'E“%“{tg‘x?’orrrul al as clained in any of

cl ai ms R is ohagerofrom Iplysgen and ¢@}H0y)-alkgept abl e salt thereof, or a

physi ol@gi cal | y acceptabl e sol yvate of any 10 of them, for the treatnent of
hound Fedr PRenipBEREEHES ohigall sdhelluRt tsronder Tovating cRrbah elomaen i n any
of ml aig@htidat® differeht Supivsdakagkcal |y acceptable salt thereof, or a

physi ol ggi cal |y acceptabl e solvate of any of them for wound healing. 15

16. A BonpebereroffomiEsfeneytiwalkyhE,dhaiamddHétaC ahy-, ofherkimi mend vtaye10 or a
physi ol .0qi | table.salt .thereof, or, a physigl ogi I cceptabl e
sol vat 89%#&;{59%0}385%2”18? E} ’%liﬂ%de‘égl?ﬁr‘F&tli‘rﬁt%ﬂ g%‘i@?%%faq‘%‘ga%ﬁen%@ﬁ Bund of
the formibmberas reddoyert bnbrPMicfing Whidicoknbises00.01 of2 Rdwjcal ggi cal 1y
acceptabl e salt thereof, or a physiologically acceptable solvate of any of

them fidleremaing heferaatemsichasan&ont N 6band Pnihenein one or two of the ring
10 nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one of

the ring sulfur atoms can carry one or two oxo groups, and wherein the residue of a
ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R*";
R* is chosen from halogen, hydroxy, (C1-C4)-alkyl- and (C+-C4)-alkyloxy;
15 R¥is chosen from halogen, (C1-Cs)-alkyl, (C3-Cr)-cycloalkyl, hydroxy and (C4-Ca)-
alkyloxy;
Het is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from O and S and which is bonded via a
ring carbon atom, wherein the residue of a heterocycle is optionally substituted by
20 one or more identical or different substituents chosen from fluorine and (C4-C,)-alkyl;
wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different
substituents chosen from fluorine and (C4-C,)-alkyi;
wherein all alkyl, alkanediyl, CyHz, and C,Hy, groups, independently of each other
25  and independently of any other substituents, are optionally substituted by one or

more fluorine substituents.

9. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of

stereocisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
30  physiologically acceptable solvate of any of them, as claimed in one or more of

claims 1 to 8, wherein

Alis O
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X is chosen from (C4-Ce)-alkanediyl and (C4-Cg)-alkanediyi-oxy;

Y is a 4-membered to 6-membered, saturated, monocyclic heterocycle which does
not comprise further ring heteroatoms in addition to the ring nitrogen atom depicted in
formuia I, wherein the ring is optionally substituted on one or more ring carbon atoms
by identical or different (C4-C4)-alkyl substituents;

R’ is chosen from hydrogen and (C4-Cy)-alkyl:

R? is phenylene which is optionally substituted on one or more ring carbon atoms by
identical or different substituents R%;

R’ is a residue of a saturated or unsaturated, 3-membered to 7-membered :
monocyclic ring which comprises 0 or 1 ring heteroatom chosen from N, O and S,
wherein a ring nitrogen atom can carry a hydrogen atom or a (C4-Cy)-alkyl substituent
and a ring sulfur atom can carry one or two oxo groups, and wherein the residue of a
ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R*'; |

R* is chosen from halogen, hydroxy, (C1-Cy)-alkyl- and (C1-C,)-alkyloxy:

R*" is chosen from halogen, (C1-Ca)-alkyl, (C3-C7)-cycloalkyl, hydroxy and (C4-Ca)-
alkyloxy;

wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different
substituents chosen from fiuorine and (C4-Cy)-alkyl;

wherein alt alkyl, alkanediyl, CyHz, and C,H,, groups, independently of each other
and independently of any other substituents, are optionally substituted by one or
more fluorine substituents.

10. A compound of the formula |, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 to 9, chosen from
(8)-1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolof5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phen oxy}-
acetyl)-pyrrolidine-2-carboxylic acid,
(8)-1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2 ,6-dimethyl-phenoxy}-
propionyl)-pyrrolidine-2-carboxylic acid,
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(3)-1-((E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenyl}-acryloyl)-
pyrrolidine-2-carboxylic acid,
(S)-1-(3-{4-[5-(2-fluoro-phenoxy)-oxazolo|[5,4-d]pyrimidin-2-yl}-phenyl}-propionyl)-
pyrrolidine-2-carboxylic acid,
(S)-1-(2-{4-[5-(2-flucro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2-methyl-phenoxy}-
acetyl)-pyrrolidine-2-carboxylic acid,
(S)-1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-acetyl)-
pyrrolidine-2-carboxylic acid,
1-(2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-djpyrimidin-2-yl]-phenoxy}-acetyl)-
piperidine-4-carboxylic acid, and
(S)~1'~(2-{4—[5-(2~ﬂuoro~phenoxy)—oxazolo[5,4-d]pyrimidin-2—yl]-—phenoxy}-propionyl)—
pyrrolidine-2-carboxylic acid.

11. A process for the preparation of a compound of the formula | as claimed in any of
claims 1 to 10, comprising reacting a compound of the formula Il with a compound of

the formula il

R0
ﬁ ¥ RI—AH
%X“Rz——( |
A,
o) O N~ L
I

wherein the groups A, X, Y, R', R? and R? in the compounds of the formulae Il and Il
are defined as in the compounds of the formula | and additionally functional groups
can be present in protected form or in the form of a precursor group, and L' is a
halogen atom or a group of the formula -S(O)-Alk or -S(O),-Alk wherein Alk is a (Cs-
Ca)-alkyl.

12. A pharmaceutical composition, comprising at least one compound of the formula |
as claimed in any of claims 1 to 10 or a physiologicaily acceptable salt thereof, or a
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physiologically acceptable solvate of any of them, and a pharmaceutically acceptable

cairier.

13. A compound of the formula | as claimed in any of claims 1 to 10 or a

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them, for use as a pharmaceutical.

14. A compound of the formula | as claimed in any of claims 1 to 10 or a
physiologically aéceptabie sait thereof, or a physiologically acceptable solvate of any

of them, for the treatment of wound healing disorders.

15. A compound of the formula I as claimed in any of claims 1 to 10 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them for wound healing.

16. A compound of the formuia | as claimed in any of claims 1 to 10 or a

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them for wound healing in diabetics.

17. A compound of the formuia | as claimed in any of claims 1to 10 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them, for the treatment of diabetic foot syndrome.



