WO 2011/ 086079PCT/ EP2011/ 050301 1 Carboxylic acid derivatives having a
2, 5-substituted oxazol opyrimdine ring The present invention relates to
carboxylic acid derivatives conprising a 2,5- 5substituted

oxazol K di ing, and to physiologically accept ﬁ@pt eof .
Struct\&%?q)ﬁ/g?ﬁﬁ%r conmpounds are al1r eady descri bed }?‘gjr 1r1?%$&§j;1t (see
WO 2009/ 154775), which are suitable f'or treating nmultiple sclerosis. The

node of action of these conpounds consists in causing a desensitization of
the EDG 1 signal 10 pathway by activating the EDG 1 receptor (so-called

super ggam [ | hedvi ival : | : goni sm of the
EDG 1 Si g%gwcp%a[ll\ﬁv(%@yé@%t em“@gﬁlzygr?ég%\tgh%hd:?{dgsagéedﬁ g’ﬁ {jlggghﬁl ynphocyt es,
the EDG 1 signal pathway is permanently suppressed, as a result of which

these cells can no | onger chenotactical|y follow the SIP gradi ent between
bl ood ﬂ?ﬁpﬁeﬁﬁﬁh'”ﬂ?m'% 9§fﬁe§ taearRoxyieacidiieriyelives eamMpysingASCyt es can no

| oRger, i ' ' L ' ' t he
nu%bersulgs ﬁ‘;ﬁf"aé&élaga%??cu atd %hég'y@%ﬁo%ﬁ@é %léﬁlgp %@?ﬁ%h{ggmﬁgﬁrggﬁr educed.
Thi s deficiency of |ynphocytes in the plasma (| ynphopenia) brings about

I rmunqQsuppressi on. which is obligatorily required for the mechani sm of

act | or B RDY istiplay mwrw%% 208 9esaeq IE RTIPNAS $669/ 154775, 20 The
obj ectyef 26du1 Bﬂ?ﬁ@%hﬁdﬁv%_té%b%rTtr‘éaﬂﬁg}ﬁhﬂﬁplé%@%gﬁﬁ@h%e%ﬁ sui tabl e
specifically for wound healing and in particular for the treatnent of wound

heal i ragtighsb tergescomppiandseennsists tith caisibg Bedasansitizdtion obthe EDCadsighasi r abl e
t rovide c qunds i sui table far the treatnent ,of diabetic foot
S Rl el BYRDnd Mo B réPtGlsS e et T v S BBRonuci or e
act i vajquialént tblefuRbfodal 'RESRS rsm of IRa E DY %ﬂa[%tﬁba%@s@@%id&%m ts, in

phar macol ogi cal ternms, a persistent activation of the T 1 signal pathway.
The presend thateshecialy pelhvrekoedesiae Hpyrsignali prdhwawpobeiasarsintiyne f or nui a

R, RO BRI, 8¢ AP HERT BT Rsd befs B B oo TR D A ety of e
conpo8iis gaddiéttehdtaesnbiodd asd tymish ol PAzadeans tegens bffeetati on of the 5

EDG 1 signal pathway and is therefore in dianetral opposition to the
miehalYrERNBEYIaE CRBAICIERE® Isave the sesarsizay ymphalic tissuei(ingeensedmaniingher nor e

| at i ' ' h la I,
thet r e oA el o d R Hocalish (RO BRANE deallfed BB 21
phar neldesiteficiencyoplysighoeptesdniipe plisnta (yrephogéniepbpagedoedtt h heal t hy
Fat e GMSCPPERS LoRBISRaF CpTorOL e SGHERs e DEGe e s PPy BB,
causeEmhar1 % Pﬁﬁrﬁn@&!ui@ﬁ% dé.%eﬁl?e&HQWC?]Q@QQVH%HV?Q: The causes include

I sorders, I

circulation especially 1n the area of the small vessels, which
| @8d to inpaired oxygen and nutrient supply of the tissue. Mreover, the

cell dlllh\éei gl:i)}gcr:]t gfr'tge%%éenqiit%earﬁfo%nwég Eoepi%fvide compounds which are suitable
specifically for wound healing and in particular for the treatment of wound healing
disorders in patients with diabetes. In addition, it was desirabie o provide
compounds which are suitable for the treatment of diabetic foot syndrome (DFS).
25 Furthermore, it was desirable to achieve a reproducible activation of the EDG-1
receptor signal pathway which thereby permits, in pharmacologica! terms, a
persistent activation of the EDG-1 signal pathway.

The present invention relates to oxazolopyrimidine compounds bf the formula I,
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15ker ati nocytes, fibroblasts and dermal endothelial cells is reduced.
Additionally, the activity of various defense cells (granulocytes) wth
reduced phagocytosis (engulfing and destruction of bacteria) is restricted.
The function of the antibodi es (immunogl obulins) against bacteria is al so
restri W@@EOMn/ag8s€76vent of hi gh bl ood sugar val ues. ApcavEPRQY y/05080MNds and
I nfections in patients with diabetes have to be cared for in a 20
particular way. The Edg-1 receptor is a nenber of the endotheli al

differentiation gene. (Edg) receptor famly of currently eight identified
class A GPCRs ( rotei n coupl Cephors). This family can be divided
into subfam|lies of R rTie- 1- hosHhate ¢ S1P)-activated 25 receptors

(five nmenbers) and rgceptors ach *@sophosphatidi c acid (LPA; three
menbers). The endogenous ligand SIP i's a 'pluripotent |ysophospholipid
acting on different cell types by activating GPCRs fromthe Edg receptor
famly, nanely %dg-l é: S1P1), Edg-3 (= S1P3), Edg-5 (= 51P2), Edg-6 (=
51P4) ~mnahigtigh, R, BT, RS pnd Al ateodefinesil®s inslicaltad bdiesc Mneeteasarsismioft r acel | ul ar

30 cell.ul S1p diated via th
ot t vasssin BB ealgirhe BrpliE PRIBES 6ot past SoRerAER BT IOB0501 3
gerer aEpG-hsigiie pRfAVAEah @ hérérbrs RUIBERANBpEbasSE o (eNRKEhaNgmdsar aded

by different phosphatdses or |yases. A subject of the present invention is
an oxagefiaspgesarivedrie WOriBIMbH7 & Adefinveniioa furthsimomnnelases ita processes

: e for et f ot : e fo : tio,
2 physebtiE prhargldiRet Grafed s 1 Fetor BB B3Rty pofisReaf e cept abi o
sol vatiageddients iephhagteltichigRaddahatMaobencil RofgositheTomirisig Mdm 0 and S;
15X is chosen from (G -C6)-al kanedi yl, (C2-C6)-al kenedi yl,

(C2-C6) - al kynediyl, (C3-Cr7)- cycloal kanediyl and (Ci -C6)-al kanedi yl - oxy,
LOlEr BhiBLS ARk BRE e £y BB AL Sl AEE SRl Bl Lo o
t he (Gandap-indreasned rate-ofinfegtianesheciadnitethet eadehs IgngieRByp&Blycemia,
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
and nutrient supply of the tissue. Moreover, the cell division and cell migration rate of
15 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.
Accordingly, wounds and infections in patients with diabetes have to be cared forin a
20  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
family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated

25  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
£dg-1 (= S1P1), Edg-3 (= S1P3), Edg-5 (= S1P2), Edg-6 (= S1P4) and Edg-8
(81P5). Although S1P is also described as an intracellular messenger, numerous

30  cellular responses of S1P are mediated via the activation of Edg receptors. S1P is



Rl is chosen from hydrogen, (Cl-C4)-al kyl and (C3-C7)-cycl oal kyl -C, H2z-,
wherein z is chosen fromO, 1 and 2; R2 is chosen from phenyl ene and a

di val ent residue of an aromatic, 5-nmenbered to 25 6-nenbered nonocyclic
het er i onprises 1, 2 or 3 identical or diff | n

het er %h’@%@ggzgfrom N, 0 and S, wherein one of thécrei-ir'ﬁé&gﬁlpg%w at ons
can carry a hydrogen atomor a subst i? uent R21, and wherein the phenyl ene
and dival ent residue of an aromatic heterocycle are optionally substituted

on oned@teratadeby thegeramofanaityorfsiingating kioabes fSKAHK) endrdegsadad by uent s

R22; A CT/ 11/ 050301 4 R3 is chosen from (G -C6)-al kyl,
(C2- 08)"- 8@‘&#@3§8‘?@§%?F§%g9%y| , (C3-C7)-cycl oal kyl C'H2u- and Het - C' H2v-,
wherein u and v are chosen from1 and 2, or R3 is a residue of a saturated

or unsaturated, 3-nenbered to 10-nenbered, nonocyclic or bicyclic ring
whi ch & &npiack ekthe present inverjiorvisiafeprazokipysimidineraanepaund eighedermdatloms

chase r - ej . g itrogen. atons can
cacry 0 AR s e R uctie Mk hlia RLDF of SBePbR b Sk A B GG 6T e
ri ng sabhysioligivally Gatepableysalnensofl voa Phgsidicyigsly rdptdiis ebNatdef r esi due
of a r%g}? ]JO&\ (&)Ftionally substituted on one or nore ring carbon atons by

i dent i Olo¥*€Hf f erent substituents R31; 10R21 is chosen from

(G-A)-al kyl, (C3-C7)-cycloal kyl -OM2w and oxy, wherein wis chosen from
0, 1 and 2; R22 is chosen from hal ogen, hydroxy, (G -C4)-al kyl oxy,
(G-C4)-alkyl- RV —@®(0)m, anmiyo, p{ro, cyano, hydroxycarbonyl,

(G -A)-al kyl oxycar bonyl _kE 1 n gar nyl and am nésul fonyl; R31 is chosen
from hal ogen, (G - m%)&yl % ) - cycl oakkyl , hydroxy, (Cl-C4)-

al kyl oxy, oxo, (G -@)-alkyl-S@)m Nampg, (Cl- C4) - al kyl ani no,

di ((C1-CA4)-al kyl)yam no, (G -C4)-al kyl carbonyl am no,

(@i0- C4) - al kyl sul fonyl amino, nitro, cyano, (Cl-C4- 20al kyl carbonyl,

am nosul fonyl, (01-C4)-al kyl am nosul fonyl and di ((Cl-C4) -

al kyl )‘%{Wﬁéﬁm fonyl; Het is a residue of a saturated, 4-menbered to

7- menber ed, nonocyclic heterocycle which conprises 1 or 2 identical or
different ring heteroatons chosen fromN, 0 and 25 S and which is bonded
via a Aisghesarpbemaidn? autkBei n the residue of a heterocycle is optionally
substituted by one or nore identical or different substituents chosen from
fluorine and (C-C4)-alkyl; mis chosen fromO, 1 and 2, wherein all
nygbens igeipssen MetNENLEIHalitineting (OLOS alkeMiIA0IA L CBPAKYRET(IER20E1(.050301 5
wherein all cycloal kyl and cycl oal kanedi yl groups, I ndependently of each

ot her @epallRnGsHEY @ast (Gr-Cx)-adanestiiexys whiah alliaiet eptionedy spbsigutad by
inot i 6 R Ay Bhl fiRereiBlbSRLeR HobbRTHRM nibhRé Lhi bR osen from

fluorine an
wherein the oxygen atom of the (C4-Cg)-alkanediyi-oxy group is bonded to the group

R2.

20
R is chosen from hydrogen, (C+-C4)-alkyl and (C5-Cr)-cycloalkyl-C.Ho,~, wherein z is
chosen from 0, 1 and 2;

R? is chosen from phenylene and a divalent residue of an aromatic, 5-membered to
25 B-membered monocyclic 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 carry a hydrogen atom or a substituent R%', 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%;
30



S5wherein all al kyl, al kanediyl, CuH2u, CvH2v, OwH2w, CzH2z, al kenyl,

al kenedi yl, al kynyl and al kynedi yl groups, independently of each other and
i ndependently of any other substituents, are optionally substituted by one
or nor ' bstituents. Structural elements such_as groups
substﬁﬁﬁihagibﬁgngo ring menbers, nunbers or 10 othe?cﬂ@%?gQEHB59@91
exanpl e al kyl groups, groups like R2A or R31, numbers like m u and v,

whi ch can occur several tines in the conmpounds of the fornmula I, can al
indepéﬁﬁbnﬁkyeoﬁﬂnnéCaﬁ@ra&yLnayékhakemWL(ﬁg{kMdMWaWeGSyﬁapbmgsawpn can in
each ¢ be iidentical to or different fromone another. Eor exanple, the
o Kyl GGt B Gl Refim b bUAT shOSRD Al ROA: 8F Rt papeRbe s
ALKyl ofad aiyatednsl upkBiRted I8 PHERDERT RE10-HSABerel; tﬁwer@galc%ﬁbie@rc“’ -

branched. This also applies when they are part of o roups, exanpl e
al ky| dig whishponperisaskdaxly 2gBsudsidentitgll oraliffeneotiping hetdrasdooxs/clavdsomy| gr oups
or zal - tit 1 N0_groups r_ when..t he re substituted. Depending
on 5% hd 23082 S Al ST BafbP bR oo Ble g Bt P B et 3 R diodeiicy
group atam dea IC-Z4)-dikyAsubistitlen® anBror ortwo3oftthe 4ingulilr aforRE cdn cﬁmgrrpl es of

al kyl are nethyl, ethyl, propyl including n-propyi and isopropyl, butyl
i ncl udANRPEMLPYY gradisis, BOE whereis dha residua @f eging iBwpfipnalhesthdtitited i ardi ng

n- pent = Ayl i . ) ot -pantyl, and hexyl
inclu .ﬁBOﬁWﬁgng¥‘%ﬂ§¥4@Pﬁ%ﬂ@@?%%@? “gﬂﬁﬁgg%kgggﬁﬁuﬁﬂ%gfﬁ’bonds and triple
bonds in al kenyl groups and 25 al kynyl groups can be present in any

pg@iti S. hn ong en&;dinent of the invention, alkenyl groups contain one
ddtol & bdnhEeR HPRYHyrCoyraifsCeontas¥eiomeyteitiave 2pd Y, Whetaie weigbodi nent
of thQ*kggﬁq&ﬁﬁgy1qﬂgpékenyl group or al kynyl group contains at |east three
carbon atons and’'is bonded to the remai nder of the nolecule via a carbon
atom which is not part of a double bond or triple bond. Exanples of al kenyl

30 and,al.k | are et henyl, op-1-enyl, prop-2-enyl (= ally:), but-2-enyl,
2- ot 15 5 LR LRy POt Bt 165t e G aCanghyiomex s

prop- By, dmind! ARY, @¥hno, Hdtoscalidryl, @Yic3- sftaynyl or

hex- 5- y(g/)f{' Substit ut e% al’kr&d g’&ggps, y’a'l(ilg}(;,{nyﬁ:j %%‘%}S’SQW”

2051/ cReippo@bDNEPand andseadong; and al kynyl groups can be substituted in any
positions, provided that the respective conpound is sufficiently stable and
is suitable for the desired purpose such as use as a drug substance. The

prer eqAA' ¢ tRoddtfrom ﬁ@sgéﬁ,!(c:m@m}?,rl{(tﬁgc@qmw@hq{ydr@ﬁy,f(gq_r@ga | are

sufficiently stable and suitableée fo esi red "‘purpose suc S use as a

5dr ug algdexanxe, (Gppkl-ekykB Genaminon(€nCapefiytamine, difE defialkyljamisopf al |

ro I At : h I . far. as _appli.ca , the
gr eg2Z?ﬁ&é@%@})ﬁ%&??ﬁﬂgPrp@%a(?afcﬁé;% ,Ong'ﬁﬂ?i n'HﬂdCSéé)r&yk@F'%ﬁoups appl y
c@or eglionchrbohyl, bmidbsiaforpl (@1-Ry}-aiyRuminoswWedhyRand g (Or-ayps al kanediyl, 10
CuHu, Cl1-12, CH2",, and C2H2z and dival ent al kenyl groups and al kynyl

gr oup2IHEMIBESYIRMYr oups al kenediyl and al kynediyl, which thus can

| i kewi se be |inear and branched. The doubl e bonds and triple bonds in

al kenedi yl and al kynediyi groups can be present in any positions. In one
enbodiHetris aoksidue ofravsaturaied, Aivieenivelied todt-oiepsbared) mionoopdictmibleybiend and

e BB T AR L 3R ne BB e i
Cp3- e WK onded SRRy carbGHEHR) whdRein thCrBs Gk GHdy

B o 3 R oned S I carpbH oM, wickein TSI o Fhieteracycle o
- CH=Cli$ optigrallyGuhGtityted OyoDid-a@Hlere ideFife@lr@iffiRt subgiitzZetsi2hGsbeom

) OB - | es of dival ent al kynyl groups are -CC,
; 8(4?%%0%6 a&ddqz?éﬁ-a?éﬁ;”p ynyl group

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;
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20 -C(CH3) 2-CEC-, -CF-C-C(CH3)2-, -CH2-CC-CH2-, -CH2-CH2-C=C-. If a nunber
in a divalent group such as the nunber z in the group CzH2z, for exanple,
is 0 (= zero), the two groups which are attached to the contenpl ated group,
such H directly connected to one another via a single bond. 25
The nmoﬁfqai%ﬁggcar bon atons in a cycloal kyl groupP @JﬁEBg%%mﬁ%@? 6 or
7. In one enbodi ment of the invention? the number of ring carbon atons in a
cycl oal kyl group, independently of the nunber of ring carbon atons in any
ot her wpetemalali;chrcigathypand sydoalﬁan6dl9?grﬁupsnndepérhtﬁntl@rrdf@ﬁoﬁ&ﬂheﬁandl or 5,
in anot er enbodi or i n anot her enb i n anot her

enbodi RERPeade Ao an gy L dhsbre ERo RURRALY s avbﬁ*tUﬁeﬁi byons 8f Rgre

enbodi gefticdl R'differehfls@ititafts BRHSH fFBHT-ﬂLﬁ)ﬂn SZP pf'é) %_cordl ngly to

di val ent cycl oal kyl . groups, 1.e. cycl oal kanedi yl groups, ich can be
bonded to the adj acent groups via any one or two ring carbon atons.

Ex | es of. c 0 1 6079PCT/ 2 11/ 050 are
cyﬁgpw Sﬂm a lfygb%%/@”eq{iﬁy@ﬁb‘%ﬁvgfé? HC%‘VO a1 KR %@?'&%@}56 ?Ikyn%(anpl es
of di vah@alkyaye pgﬂdﬁmls &@@Feﬁdm@ S CPStRBRARd ilndlep@huéntly of any other
cycl opr opane- 1, obut ane- 1, 3-diyi, cyclopentane-1, 1-diyl,

cycl op@msé!ﬁéernts,zarm qntfon@ ¥ Bupsiiteteddyione oamare flogune Rukstiteents1- di yi |
cycl ohexane- 1, 2-diyl, cycl ohexane-1, 3-diyl, cycl ohexane- 51, 4-diyl,
cycl ohept ane-1, 4- d|y|. | ndependent |y of one anot her and |ndependently of

any otsemmrmﬁlemeama:cma@@mbkyéumm&sam@teﬁyﬁh@méfﬁmdl MumBiePslBp are
optionally substituted one or nore identical, or_ (i fferent (G -CA4)-al kyl

subbst i @@@hf%atmscfprc%ﬁuée RlYhEEY PEngEPsei R (5?'53R |mé“b9¥‘§ylt!qedﬁl Idyl gr oups
‘ b t b

R e e
subst i mdepeﬂderittyrofeammhcﬁhbyhm byy ofjthevipgdicatechmelaamgsfaral dat in sadisti tut ed
O e AL oo 4 S Ao

2, 2-di I met hyl cycl opr opane- 1, 2-di yl,
2, 2- di@n'g{km”i'f/ﬁ%ogggﬂ gzﬁg%leﬁd%r&@a?fbrg%e%e% nmet hyl cycl ohept ane-1, 4-di yl .

Exiénpl es of cycl oal kyl al kyl groups, which can 15represent groups such as
(C3-07 cl,.oa C,1l-12z-.  for ex | e,. are cycl opropyl net hyl _

Cyel obAKY BRI it FUayEioyp S e TERE| igh SAGHRan, O pEratast Jot hy!
1-cycl |

cycl Obﬂt@?”@g?h@é fM‘len tae?é%eﬁtﬁ{t/%gfbhrgﬁ}r@fgu%ég?%ﬁ%ﬁhﬁfg{éﬁ !MZ iE:y(?l o(hept yl et hyl .

20| nde@il@%ég!tqtgpswikd e- @ﬁmnsé,rai&wdxyw@peyicwnuwooalkahwhatlmedsmbmm tuents,

ar oupsSToPRar PP SRk o iR BendiiRg o Bk P Erarta By FRBPOES ana

diagal emimbgebOedroph HoPENS aaraqmgmmaéda BesUpsBi 4 Us @€l sbyr N2, Dbr BDHE
quorlne substituents which can be located in any positions, i.e., the said

gr oups’.cafr BeExarmpias ofraikd are pathoeitwb propdiineluding-propgbasdisanrepyled by

f 'rugglmyﬁgemymgﬁ%w éagb&tgﬁ@b%gﬂ nhgte?t bu%g; é?nél&.n%gudﬁg ﬁBOe yig 2 7110r12
by 1, metrﬁ/lbaﬁybvsoﬁ),enqﬂ ﬂmyophnt}a aod tért-mntjdyaﬁdthexﬂ inéthudgirmBegybst3-t uent s.

Exarrp stltu ed said groups are trifluoronethyl,
2-f1 uo(f 8@3 Iputygaa »q vh @&ug@ bgnds aad trin'e bepdeimaikeny grogps and

I i
has af Ty o.%ﬁ%%r%éaﬁ b8 pfesttif ) p3iRRSOR ing fmbolingitat e Ainfon,.,
- CH( G—ﬂ&zenylgf}()wemntalmemé doulmle;kxdmﬂpampalkynﬁ dgrodpd burmhaunwé triple iyoind.
3, 3-difl uorocyclobut 1-fluaroc hex I orocycl ohex |,
313, 4 1y LSRR oSy E inyeoR. & iy oy st Aol Sismmsonians ot
2011/ O8E&K AR, (:E:'B%@»létbﬂéoa%ﬁilzs%o%d%d%%e rémaindlet o Mo ﬁb@éb%ma‘?é oups in

which the alkyl nmoiety is fluorine-substituted, are trifluoronethoxy,
2, 2, 2-¢aben gévproavieRk ys npbmraﬁfadouétetmw antipts Bord. Exanﬁ;b}aeraﬁaﬂkmryky I n

an (e b <l VR 8 2B e R 2o tnipron-2- o ©

5s ulbst?;}(yll esx-gsfetnymuaaterqm \3Hdxy3-Rheis BBk-28n¢ly ropab kil @ Repargynd but-2-
cycl oal kanedi ro
Y ynyl, but—&y ynﬂ hex—»4 -ynyl or hex-5-ynyl. Substituted alkyl groups, alkenyl groups




in the conpounds of the formula I, is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11,
i n anot her enmbodinent 1, 2, 3, 4, 5, 6, 7, 8 or 9, in another enbodi nent 1,
2, 3, 4 o0or 5 in another enbodinent 1, 2, 3 or 4. 10G oups |ike phenyl,

napht | enyl ) and residues of aromatic h i are

optloggkfy éﬂgsgéﬁgted by one or nore substituents, q$§%g§¥ﬁL 2%§$$¢ﬁted or
substituted, for exanple by 1, 2, 3,4 or 5 or by 1 2, 3 or 4, or by 1, 2
or 3, or b or 2, or i dentical or different substituents which can

be | oc%&de%f}él"”hy | SRQURS R b@ﬁslbsilltﬁtem@ AWoRhi iR peeviderthatiemtespective t ot al
nb
o cat TRAU S SHRSEADHRELE A S shRaBRIB IS A Rk Os e L s R 1 ng

system dwgwtmtdmk d’gumorarenwm that & sgeoifit gpgem aatl @nedmpeurit ofmbigber ed ring,
such for exanpl e,

rol e azol e, indog enzoi m dazole rin
can baouTHER A 6 AT B ARG ACS IR IRRG e HLEh GSchPesoRs. |
ong erhadistBstantk, é%ﬁsésﬂﬁ@éﬁwb w1t‘|‘1"t%§§éét"t%”(h§ HﬁiHﬁQ of hﬂgrcﬂ& g l?:gtfne atons
are 20chosen from group . such ring ni en atons in
ar onatdomnwmirtﬁisaﬁybeé(smmdaﬂy a hydrogen atomor a (C -C4)-al kyl substituent.
When it is stated with respect to ring nitrogen atons in aromatic
heterocycl es and any other heterocycles that they can carry a hydrogen atom
or a sadsdridsUitlicabres the br%eai'ntg@@%a@!bﬁﬁeﬁéﬁd alk! BlkeRy e akshy ylat om or
a substituent, or they do not carry a hydrogen om or” substituent. Ring
ni t r og¥AURS anﬁiymrmp@admlyatorq:wte@baikaltgmups shck abdhbe groups, alisenediyli n a

0o Pl e Banva Ao araers ool Eaiies 2R ollitlodu o

ring Ia@ﬂh&@ﬁlp@aﬁ@héﬁm 8Ad Gikygedii, Mehich tHUROSEh MeNTSe VBIliRBadand@ot carry a
hydrogﬂn atom.or a substituent unfess they are present in positively

char gedanehe- |hﬁ:¢%&?fﬂ@0aﬁ§agdtﬁ*ﬁlﬁtﬁﬁ’é‘ldsrmﬁéj(@ﬂeﬂ%géﬁ alityorelyl graunsi ¢dron to
" DRI ALAToIa 500 UIESAFD: MR Shich, SHEPbY ugec

benzoicuntiiz ane, dduﬁle emadmlnd at!@m@diw gaommteﬂ%n@tripleﬂbomm E)t’arﬁbte% ey are
V\3§201(é\£§86079PCT/ EP2011/ 0301 9 bridgehead atons or are part of a double
d

e’ﬁ‘r@W SEBUPS 388G -nmerﬂa@%ﬂe tofe-Ghita, WilckHa-Glilng-GH2Hbdhded
Sui t t h d f
Che forchr CHiERRgS - %q%?.z-hébﬁ OHBLER.NSLRLOMEES. LiyEhn copounds o
SpeCI f- Cd:&l-ﬂl(g@bé@)f—l, agammpﬁersxg‘ehvaiemmkem;drgrammte CHreCH:, cOHFEH5OHepr esent i ng

(1 ho TR R e e 1HabREodoeRhs 3 Glits- A oxampi o a5

N ( G -kt dﬁélént%Wﬁy?@rob‘p%PéWd; sal oy ubecei dcppe enbodi ment  of

the i nvention the countér anion in such quaternary salt I's a

pRYsi oﬂé@Heh@:yCacGe:ﬁ &CHzani-CHWiFCICH S, dﬁﬂt-@éﬂz CEOmiba navibértihat forms a

physi | t 10monosulbst Lt ut ed phenyl . groups, the

C et (R gt AL ER R PP iz In G GEREY Bt Fr S8R P S Tohe

4- DOSlthe ®Ro groush aHkSt areUitedheen e gdsm@ﬁﬁaiatteaegr%@sguchms—izcaaréﬂe | ocat ed
in 2,3-position, 2,4-position, 2,5-position, 6- posi tion, @ - position or
3, 5- pfb@c:tlwﬁnneetedrtpwn@sanqtmreea predngle ttgndups the substituents can be

| ocated in 2,3,4- position, 2,3,5-position, 2,3,6-position, 2,4,5-position,
2,4, 6- p05|t|on or 3,4,5- p05|t|on 15 Napht hyl can be 1-naphthyl (=

naﬁht MeHeenurbbgd df g 2artaphdtbins it 2 caddibaletu@ cyd be 3,14, ESDBQﬁlJ’bSNﬁ ohet ed
1- napht hgocgg{gg%p? the substjtuent can be |ocated in the 2- 4-, 5-,

6-, 7-T% fheninvention {be nueYer of 8a9 gamh@ms @ra)axfﬂoaikw@@uast i t uent

can b %O%

di subg?étute gt'g%ﬁ{"ﬁﬂa@bgﬁﬁfs”ﬁ? ﬁa“:_bso gfo s'u”e]n %gﬁpﬁéli iérglép’l ESc?’at ed in
any pakiserohsn Imbmerremh@dzmemg3y4 @ern:ancbther aﬁrm@nmmﬂa or 4up armthended
and/or_in her ri Thi nt_relatin e nppova| ent

r esi dlfé@b%%ﬂqn gb%%?[ggﬁﬁ a ’ﬂese :ée dPﬁ\/”@*bﬁq‘ IMegsP@lids N such as
pb@“Y'%&ré?Hﬁéd:ﬁ%?{t@&“?'tﬁ%n%erfe?ﬁbcf‘dﬁ@ﬁié TH‘(@'aﬁ%hé@Héo&ﬁﬂwd{) kpwi 5 be
unsubstituted or substituted, for exanple ¥/ or

or by divalentxychraliky) aroupsidet cyxaidaalbaneﬁhw@*oeps whioh toanEenbendkid tmthean be

ocat e%}écen‘? Yo} Oss\'nta'a%rf/sonezgr two ring carbon atoms. Examples of cycloalkyl groups



In residues of aromatic heterocycles representing R2 or R3, which may be
desi gnated as heteroaryl and heteroarylene groups, as well as in all other
het erocyclic rings in the conmpounds of the formula | including the group
Het a c heterocyclic groups representin r

het er oat o%ggjgg(g}%er ally chosen fro? 30 N, 0 and S, quﬁiﬁgébqﬂlq)%%des
ring nitrogen atoms which carry a hydrogen atomor a substituent as well as

ring nitrogen atons which do not carry a hydrogen atom or a substituent.
Ri ng HEe&yeiapomyl celabatyloevplanentyl, @m}ofwefil gnémyclopepiyl. de@mtias of he WO

s st e ar oA ot bR UNE GYEPFRAR LR, of 1ne T

conpowydidmbtarim’i Bedipiylcgclbpseniahedsdhe, aglicpatitage-9ubahangelopbhtadret,3-
the invention, two ring oxygen atoms cannot be present in

nbodi
de gcl CE‘QJ“B@%‘Pﬂ ér@WOFV%\W’W@?& géfwll gyclohexansr herdignpydeh@rra-wo ring

5 et W I 'g&fb%@% I dj acent

ri %g Sf(;gl%{ll gér}’s 0 anyet' k11cel{tr}éﬁj ocyc of rc}g?é %ﬁ%@é" g“ﬁgggcon Hlt&ndg[!a doubl e

bond waryhithet sebstitungnts memyalgecdjpsmgj sydoalikanedinl greups amabplordllyparti al |y
tter case one ring in

d i ncl udi |
251 oyupeflied By eherdfve eaina Pt AR THE g6 suBMtenSanaEn cona. an
at om ipk oBSteAN Ay PBRtidhs! |. égcy&sﬂﬁ?ucgragg)%aﬁméﬁﬂﬁgéd K¢

unsaturated rings can contai n one hree, four or five LYEI e bonds
wi t hi rsubistituentsgor slmstibiied bgraﬂmbsubstﬁuanhs ﬁ:)rca)@m;de@ys‘ft enBafr 4s|ox byr1 t en

caPor an Gk kBl s B8 el BBle S LY G oPe. EaRSeS Shelai oo vt
and NaRLRAREd c;ec;@awnjrons@@ﬁé %Qétbag(aﬁédtgn:%d?)% éermﬁiémw@yclcﬂwéﬂwbﬁf ed,

5-nmenbered, 6- 15 nenbered, 7-nenb nber ed -menbered or

10- mergéhatycygiokme| @ﬁﬁé’dﬁ!mﬁfhyl@!’dfﬂthnQ@wﬂir@ﬁhY@Vdﬁatqwnﬁe‘t drdiglycl i c

o- montar G BT R OBt ARy PR LY BB e B B rant o renber ed

or 6- radmieenyde) crodeptared-il oi- myh%(aﬂ‘fpl@s og?ﬁg?aima gl @%#Egn@ﬁrcﬁd:aw cyclic

rings, in another enbodi nent _5- nenber red nmonocyclic rings,

V\/ﬂér eirAPIGENBOTRMPE SUSH, a%t%efﬁﬁ@y@@aaw -totaelohexadpig.&jel ic rings are

conpo nd a 6-nenbered
g wC R op AR e RURIRERAR, G ottt R IO E " g
respec:tyclnebp%/!matrm Cy-cycloprapgietityil 2- bmtepmycéghplhgroyumutmagpg both rings
can contain he n one t i ngs can be 25 aronatic.
I'n geﬁﬁPEﬂb”tWt}?%&l Cll‘?%?f”d"%)g @yi@s%@m fﬁ?ﬂ)d wysiobgaetYl ng and a
non-aromatic ring are regarded as aromati c when they are bonded via a
carbon atomin the aromatic ring, and as non-aromati c when they are bonded
vl a in@emdeantlys of onetavetimerrarat todapemﬁentiygnf aum ather sulztibgbris halkyii se,

het erocy clic g ul{)s1 i,ncl ud| rratlc g cI| roups can be bonded
via a¥y %Faﬁ {hpstien qhﬂgc,rﬁ%% of2 ”c SnRIKYBY éfoups.
heterQﬁWézﬂSalkWyﬁig%WpsS'd:ybiéElk?i gﬂougs wnbrmanﬁémanm PeGreafodi ment of the

invention, an aromatic héterocyclic group in a ‘conpourid of the fornula I,
i ndepemiienaty seistiupddnnene ar moe figotine svbstijaents witicupan be locateddnvia a WO

2 ri ng W HORLR Lo capearhycmh BB R BRR R B PSSR e

heter atystifutedbp Boriné sabstitesiedioresbnplie biha, 2ngent§ @) 7t Begnygber, 1f ring
het er oat ons whi ch can be present in a heterocyclic group, independently of

t he mﬂ‘fﬂé”r 0pPY (1 Rg3hdi 2rBat Sy 9 9r iyl & Bed, hebordepeby d. ar%uborﬁs%l 2 3
or 4, &I@eér AR e gﬁbsﬂi”tueohts' @x@rﬂ felaeds fﬁ%ﬁﬂg'swﬁ%tu&?é)%alﬁ

anot he é od| nen wherei n rin heter atoms Ccan'b
di f f e@utups &mmﬂuowhemyg Refipsosthiyt 2, aQarlﬂlwcbnoetWE | pergafrirostitye $,3,6an

|nde ent| her er oc be unsubstjtuted or

subslto CEBD%KPVLr?eE é,f m @fﬁ.@g@pr@ﬁy} 4 grtflﬁp r@ﬁytyglj}%qt@ UPERIERPTARY: exanpl e

bwnl, b 10or by 1 or 2, or
30 @HF3 d: V\gﬁz YCF—I cg:zdl cat ed | n tﬁet%jgfl nrti g’% Y

by 1 substi tuents Ich aré in of the respecti ve
group.t- “SBudrstyciapmpyl, &Qwéttmrmtdpropgjr3,13pdzﬂumcbeiobabfatbmmmcwsahpm; tions.

posi ¢ ronaiier oM of i CRaA B Bl & SO e B erandy o

pyridi n-3-yl group



substituents can be located in the 2-position and/or 4-position and/or
5-position 15and/or 6-position, in a pyridin-4-ylgroup substituents can be
| ocated in the 2-position and/or 3-position and/or 5-position and/or

6- posi s of parent heterocycles, fron1mh| &55 (gg% groups
i ncl ud ﬁ9ggiﬁ§§€¢hfheterocycllc grou%f saturated het eB éﬁﬁgﬁég s and
non-aronmati c unsaturated 20heterocycld c groups can be derived, are azete,

oxet e, Byrrol e, furan, thiophene, imdazole, pyrazole, [1,3] di oxol e,
oxazol b2(diyl[ Examplesdlaliyloxsareapsirewhich the gl aeiet) is fmrsaa@u@smated

% i g] %]J ﬁﬁguzcg%)me'ﬂf(%&ﬁbfg gl%'zdf org%&xg%}[@érgéfﬁicgégg{oﬁcﬁ éj] é ?fa §O|4]et hi adi azol e,
[1,3, 4thf|bd)r@¢rmlyein <br$é éﬁmki&nerﬂwﬂtﬁb E‘rﬁl,enﬁdﬁ ahe tbflilmkmﬁlﬁ of A¥GHisazi ne,
pyri m di ne razi ] oxazi ne, 1, 4] oxazi ne, 31t hi-azi ne,

[ 1, 4] tHbsHf 4ol gnd QCBPet)faiéfii wstlt'@n@ﬁ] dﬁ’hfﬁ" m@pemen]hdpf any pier

12

125 S ord o B oS iy RS A B AR v

[21 3] Ehlthafpmgeun@?pﬂlhdﬁoangm ne, Ld&@c:dfné?)ﬁaiﬁlhglao syl amanbiigh] pyrrol e,
-azabi cycl o[ 3. 1. Q] he azabi cycl o exane

2- oxa-f‘:‘!‘-1 H{eﬂ‘/é 2 g ‘gagifgrqutsé?{ na 8hiel, 3@, Bt thi ophene,

benzoféﬂ(ﬁﬁerérﬁbg&iﬁfé};ngog% g (=1,2- rret hyI enedi oxybenzene),
[ 1, 3] benzoxazol e 3] benzot hi azol e, benzoi i dazol e,

thleno[3 2- c]pyrldlne chronene, isochronene, [1,4]benzodi oxi ne,

th WO 2011 086 79PCT/ EP2011/ 050301 12
3]| Pnol § Epél%é %@Hgﬂﬁhﬁbﬁﬁe’fﬁnaﬁ?‘ﬁbg%ﬁﬁ) RRIAJEP %‘H?Q{*? BIErORHIRY azi ne,
thi en%lﬁibﬁ@?@@?t:orﬁé‘l@%&%ﬂﬂ&éﬂby@h@%r%e%dﬁﬁttd@ﬁ@téw eﬂhﬁ&?osnmtea Ifi ne,

and the respective saturated and partiall %/ unsat urat ed heterocycles in
whi ch wb@tsbﬁedrﬁareexamp!eebaa‘ﬂrp?é dr, 5, tandy .12 Seor 4,canrbyot, 210t 3,dmﬁn,r & dbonds

ith t 5doubl d t
e Ry e BB AR B G B BB R
t et r ahyly @hbbdiferiteff Hahgeation cnah@m ndnﬁﬂéi&ﬂ‘@htt@' snssnteémé% igdi ne,
t hi azol i di ne, di hydropyridine, Egrldlne t et rahydropyran, piperazine,

nﬂﬁph&qm@uwfdhﬁﬁwfﬁﬁéﬁ natz@rsa tham bprfvomadisonitrogem heferoajdiesz odi oxane
o o A RHERTMNERFRER qordy INIURKETERBAT 8 MMl tlrossnatem &5

exarrplraerrﬂeaemmeg sm‘chrma @yesleoimiaiaese! ircloebebesssiirtdazoltied, fean occur in
the co ouqu of the formula I are t hi ophenyl (= thienyl) including

t hi opHETRPIG FAY be fiibpiftetrcaey parh B{]'rqt@mﬁﬁ“d(@f %ﬁv@ymg.ﬂﬁmm gigms. In
pyri d'cgf 'Mﬁ rﬁb’f'tﬁjé’ﬂ'ﬂ/epi?%ﬁ &ind lﬁe}’:ﬂs & sﬁciﬁ’)’@éﬂﬂt’ragdéwéiﬁ g’r{l’s?éﬁré din-4-yl (=

4- pyri azol I nc ng, or exa
i QDdazatiosEn;fﬂom ﬂ.@lr—Cla') -dikgogrotpy) zamcsuibhi-rmgl rdmagén Stgrhs iff Arolnatikt ri azoI yl

~includi 1H 4 d | | 1H | 1-yl
TR b e A 67 e i it
qui nolyifly F%sblect W&ﬁ!?hih’@ ehtlatodiimaldriatks M%;t;erc%)c@ iy QnYBquU' nol i n- 7 yl

and qui nolin-8-yl, all are optional substitu as indicated in
t he ddTGitﬁﬁOtCVdﬁS (ﬂ‘ﬂattth@y cée saoyia/kydjogern atdm ams edstiuantssubheinghitogear at ed

and paartg)rln%l ithel Cg'a ; urr%}de gg&t‘ne Ea o 8¥%ls%%9tl uen? hor?ﬁey 88%%5[ cérry amydrogen

25  atom or substituent. Ring nitrogen atoms which cartry a hydrogen atom or a

substituent, occur in a nitrogen-containing aromatic 5-membered ring as is present in
pyrrole, imidazole, indole or benzoimidazole, for example, and in a non-aromatic ring
including a saturated ring. Ring nitrogen atoms which do not carry a hydrogen atom
or a substituent unless they are present in positively charged form, including any

30 further ring nitrogen atoms in addition to ring nitrogen atoms which carry a hydrogen
atom or a substituent, occur in an aromatic ring as is present in thiazole, imidazole,

pyridine or benzoimidazole, for example, and in a non-aromatic ring in which they are



conmpounds of the fornula 1, are azetidinyl, pyrrolidinyl including
pyrrolidin-1-yl, pyrrolidin-2-yland pyrrolidin-3-yl,

2, 5-di hydro-1H pyrrolyl, piperidinyl including piperidin-1-yl,

pi peri erldln 3-y1l and piperidin-4-yl, 1, -

25t et r@@&ﬁ%ﬁ??ﬁ@ﬁ 1,2,5,6-tet ra(h#dr opyri di nyI 1352%51?%“6%?%% nyl ,
azepanyl, azocanyl, azecanyl oct ahy ocyclopenta[b]pyrrolyl

2, 3- dlhydrobenzofuranyl |nclud|ng 2, 3-di hydr obenzof uran-7-yl,
2, 3- di piydpehepd-atpmisioflare @@ttecﬁwdwbiﬁbpndomd thear@;odnrlawm rivbgemi ndol yl,

'? gt ?gh 88}%\5’% :’{‘?ﬂ?‘ﬁmg?‘”ﬁdéé’gﬂé‘a& %%qug? th%trol@}leif %OH%'Pcﬁrgwﬁ'Fnol i nyl,
12, 3, dneteficyticahy e ts@pBungd bt fodmdiad; dudiehs BNy R NRAYEN LI a

decahydr0|squ|noI|nyI decahydr0|squ|noI|nyI
4, 5, 6, riding HRg.RsCHicaly pIIN irpgen atary in apw@mahp @eﬁﬁ;rpcyqlm dazol i dinyl ,

DS AR AT o bl SR UR LAV BIPEE BN s H e

oxazol ared Blycth rifid an@eazatnmsydan 3130 &b%eg@nw&uat@maﬂﬂ@élt gk ekaebidang
mor phol i n and norpholin-4-y 4]oxazepanyl

I
t hi az dNT(@m@ff *msgff) ﬁﬁmgﬁ rh\hmﬂthy!tsmto PISHBIN ﬁw emmm”a.e Rigof th

L S Rpemd e othupté WO AN BafelflaAy ok & SRR deeptable
L iLtzi“i’?ﬁ.“““" © de“'”e“é"%T e 3’.“ %’“""’mwmepwfﬁ%'f’d. oyl
A AnonRs e Pehyl drobes dhe s PSaE an| SMbP lO%aieé sy sapsson Meny!
1,3, @bﬁb@l@h%ﬁf%é Qlﬁﬁé'itlor{ ]rn distbbt; thﬁzzcoﬂ)FIéHy”bl‘otw% e ﬁmﬁﬁl?érﬂé a¥lbe

dr of ur anyl hydr ot hi enyl
|lhyamedpp r2r3}p9$|1:oa 34 mmhdry&;@psalmlzxﬂ ﬁkposdtjcm c& hpdsmos@xﬁz@ yl,

di
d
g Sh JENRER e ohentl GRS SETRBEANL cefuli AL AT o
d

HoLificH 2, @5%dé||tior12 23 Qldﬁédfdhoﬁ,aﬁglpb‘srtloﬁ; § 4 @pﬂ%ﬁ:@ﬁ@%@z@ |5¥;$03|t:0n
|hydrooxazol , hydr ot hi azol drothi azolyl, 2,5-

o O i e iar il ir Sl o nepkeibelept 2-y1). in

R R e e S T AR
t et r ahsed BOW@T&%QSM@’@ ramyshicsubstRysdRyHaphiyl é}&t;ﬂsxﬂﬁéi@ulbstltuent can be
3,4,5, 6- tetrahydrop%rldl nyl, _4H41, 3]t hi azi nyl di oxo- 2, 3, 4, 5-

t et r apaRtedHn dhg 4z Bbi &y €t 8] %—ppsapﬁekwlsuhéwtutﬁwmthyl groups, the

2-aza il

3- azagél@yég' |fé[[n§ % @] %@\Rﬂs% ﬁé{ iocgf gié%glk{%%gtg)bgb%@h*ﬁ-gﬂgé % \)ﬁg%ﬁy?el ncl udi ng
220X a-rapthayigryop cs[!?orﬂ:le’kj arﬁtﬂpt inBthigl athavhiire Tdi$ statembahaitating te they sui tabl e
ring carbon atom o n’:Iptgg“nltro tomand are, optionally substituted as

i ndi calepoysephies 8% agf WH@?Y E%B@HPFQ@CWWGPH S §UEN@6r i ne,
hl
chlor i digen ﬂ%ﬁﬁg@rrebr%%bﬁﬁne FgrﬁP%xémﬂ@ wrﬁ?{:}ﬁe s ézﬂﬂ:RéW?é'bbon 25 any

hal ogen i und mul a I's 1 ndependen any ot her

hal ogelmauln@tmmed posulidtiatedntsr exbhpie by 1a2d3 lmrdnionéy 1, ﬁ arhtdnéy obddi ment
fromf| n adchl an o grou ded to a.carbon atom
it rept" i ﬁWB ?ﬂ}&’(&@éﬁﬁ tt%'}gss?g‘r?”és‘é’ ich lﬁeho&ﬁgcgfn PRSI system
Thgs, if a CH2 group in a chain or aring is substituted by oxo, i.e. by a

doubly bonded oxygen atom it becones a C(O (= C(=0)) group. Evidently, an
oxo grlougsisaasef acwvatic hetesosysing repirsantiog RY eraRhovhicnaray be designated

2014/ 0§SGR£Z1:%E(%FF§/F§I‘€CP Fi%{e%’grisrpe}]e groups, as well as in all other heterocyclic rings in

the compounds of the formuia | including the group Het and non-aromatic

[
[
2, 5-
2, 3-
2, 5-
2, 5-
2, 5-
2, 5-
dilihy

heterocyclic groups representing R® the ring heteroatoms are generally chosen from
30 N, Oand S, wherein N includes ring nitrogen atoms which carry a hydrogen atom or
a substituent as well as ring nitrogen atoms which do not carry a hydrogen atom or a

substituent. Ring heteroatoms can be located in any positions, provided that the



14 atomin an aromatic ring such as in a phenyl group, for exanple. \Wen a
ring sulfur atomin a heterocyclic group can carry one or two 0XO0 groups,
it is a non-oxidized sulfur atomS in case it does not carry any oxo group,
or it W ant1biesogsoup (= sul foxide group, S-oxide grp??)EPibf‘ﬁéQOéM
carries one oxo group, or it is an Sg@)2 5 group (= sulfone group,

S, S-dioxide group) in case it carries two oxo groups. The present invention

i ncl udg || stereoisoneric.fornms of the nmpounds the fornmula | and
their dl;egtpf%cygﬁcas P é‘QpWWPﬁh‘? 35&?&9{ S Saclgﬁéﬁgc?ﬂ‘tﬁ‘g(e %%ﬂtséggrqwg(@bendent ly
of anytheldwireaturgdseoMheconffunCsmAL RstenRs 1 506n bernsul & 4 dpg be 10present
in S configuration or substantially S configuration, or in Rconfiguration

or subshsiancs. Iy ope ésMIadineat plohe idvendionatwd xingoxygén atemscasortere and t he R

i ast S78BeY dbpehe Pd PasEPId(ER G KERZe dp R TuBo FRR L G °"

m Bt urtestedatemMathioss® FIHNAoRYHn @ SLIRIRRIMRGS be iplesdrt i alijaRsnt Thy!'S,
conpounds, according to the invention which can 15 exi st as enanti onmers can

be pr é%%ﬁ#tﬂoﬁﬁﬁfeﬁfa/n@témp@aﬁlayfrﬁtﬁdeﬂ%ﬁaﬁ? npbeentatn 2 dodblethansiyitiindhes
dext r gf .Eﬁr%ra\fur%ﬁd lﬁrggglggsteﬁ% dr@aé Q%%Qﬁ@broéasﬂﬂaﬁﬂﬁﬁétu%ggérx‘rgcfﬁ@ﬁ%/ -

enantioners 1 n a s 1 ncludihg racenat

i sonerpartialiyoaramatic;, irawkichdatier ¢azm ofdering ireamlic/ ot ridg et sienaiticr i ngs
such as dc cl oal kyl ri,ng)sﬁ, tae_i nvention includes both the E formand Z
form @ NG SYS8MNS FRAJEHYI FRALM O He porarerplic HBInPRPERERIEN t hese

fqQITs tha ré&;ﬁec%tﬁrbig?éupﬂ urhs%ﬁ?ra?émi‘?tg%é@ﬁﬁ c&?ta‘rh@nt;é,g%ga%ﬂgrggi foﬁrﬁpﬂgé’“nd whi ch

can occur In two or nore stereo nmeric forns or “substantially
pur e, doulilebdods withir ibei rigndromalie gpowmacattaion ofclicrayistdnd whkixdreegoi soner s
can be,carried ou for .exanpl e, . by separation of m xture of |sonmers by
custo QCWFﬁcPdééCFrﬁ’Psé@(W%g'@e%?ﬂ(ﬁ&&f’B *ﬁ%ﬁﬁ’»ﬁP% Ve gjtaiseiyaiehn, by the
use 2% néﬁ-%?&ﬁﬁﬁ@ﬂh%h}éte@"ﬁbfé?b&?c‘ﬁb%lfﬁg%ﬂ%cw_ Hat 8nd Rohomichesi s, or

by stereosel ective synthesis. Optionally, a derivatization can be carried
out bedroHps sepyepanting Bn asin e drpeinbenard, 4-mEhwesegH-atdroberatd, &- m xt ure of

st.ereqj rye { the sta of ~the co nd of the
F B i SRS, P e adiEes e bl orERarar PRI oromRSIRE U Ae at o dur i ng
the syathbegintont Bhthedheastidn, iany@atit GBtabeRlic Milgdes Sieniraitgapelc 30 forms
of the conpounds of the fornula | and their salts and solvates. WO

2011/ 0BEUPSFRSIMEP2oYalicoBER0Y &-ambergde Stmembsrasbontid-mgmberedficyalica |
. Uo : g e form |
the. | okt oot ErBShihen Piefodsn & etbred rfunPsl o b g o

t oxi cohegibesdd yr d0Teathbbietl Isieydiis,ringsein assthéoxmbodRhddt. 5-riferbb@ilear t heir
\?\Esr mace%%l CGZAH/ accef)t abl e salts. Thus, the conpounds of the fornula I

ch TBEFRRIEH RIORRCKRiciNgsyMhgeindbe §-membersdrbmpsabered\ar 1§ oup (= car boxy
group 5 1 : n be used
accor |(|?1§1;&)tg éeﬁ\g?l&ﬁ‘t@rﬁsi %%T‘c&a?gp%ﬁﬁ\nﬁj\/g n\g\?g%ﬁ?gﬁblsé? é%f'ﬁﬁ%%@' earth netal
sal t s membsracthtingieathas@dnembémd ringawplob. arbused freond Baokeangidetvef such
salts .include sodium.salts tassiumsalts, calciumsalts, magnesium
sal t s ,fuai%gwﬁﬁgﬁf%ﬂw’m%%ﬁvg@s {‘J?:E}Cé{gl"?l@fof‘éﬁt%tﬁwcé{%ﬂﬁWWS ahes, or
aci d agddith ﬁﬂ?%%lah ToMdif hBBFB fing rAEmBefatind SHE &eéotﬁ%ﬁg;g &tﬁgr exanpl e,

et hyl am ne, ethanol am ne, triethanolamne or amno ac nmpounds of the
f 8brrulasomalipi rgersnakabicyalibdng sysieowmsonitaipingean aoupatihiindg andm hen-pr ot onat ed

such am no_ gr r,.a nitrqgen heterocycle,, can be present on such
gr oup??org‘%agg?gﬁ egg rgg%ﬁgcacso?rm ghemday, %H”(S’ﬁ,% Vl"'ﬁat%b?’b?ﬂ%rﬁf”thei r
addi t itee atdmasd Fifg VWahdias ROhLRBIratia Whe BYifte dohded viska®akssh lonsii t abl e
aci ds include hydrogen chlorid rogen” brom de, phosphoric acid,

sul f utihe ngafajpmaéipﬁmgewms&ﬁt@tee@dﬁ%gmise, heterocyclic groups including
aromatic heterocyclic groups can be bonded via any suitable ring carbon atom and,
30 in the case of nitrogen heterocycles, via any suitable ring nitrogen atom. In one
embodiment of the invention, an aromatic heterocyclic group in a compound of the

formula |, independently of any other aromatic heterocyclic group, is bonded via a



oxalic acid, acetic acid, trifluoroacetic acid, tartaric acid, lactic acid,
benzoic acid, malonic acid, fumaric acid, maleic acid, citric acid, and
ot her acids known to the person skilled in the art. If a conpound of the
f or mul i, ously contains an 20 acidic group an basic group in
t he mﬁfgaﬁé%@h@%nventi on also includes, in additi oﬁqdfé%%@?ygﬁaii%r s
mentioned, inner salts (= betai nes, Mitteri ons). The salts of the
conpounds of the fornmula I can be obtained by customary nethods which are
known firg cadopeateon isandthedembodinenirtia lai g nitrogesaédmpl Bepbydiagraraitei ng t he
compoupnd.. of the.formula | w,th an.organic or inorganic jd.or base in a
sol ven@gfgﬁf'% Pﬁtgﬁtr,egg?&lﬁ’f hstergeyglic %&Eﬂaﬁb@%P"@Qﬂfrﬁﬁn@ghﬁm‘j’@n&)‘%m anot her
sal t. fReeumbensti My indteRdtoisuReh ahh beadresefffintd et RIBRIAGHUY, the fornul a
| which, owi ng to I'ow physiol ogical conpatibility of the salt-forning acid
or basiedeppedenty ¢fithe sunipes@f riaghetereatass in anpnM&mcwmrbup, iwhi ch can
be zuseqd,  f : I I N i gt 0 i.cal reactjons or for the
suseql, o f-op, ,)ﬁgrg?]a%e?raeﬁnb&ﬁiﬁ{?rﬁ?q 3 g?}bhégﬁﬁgﬁg?ﬁ%dm@” or2 A

pr €parati’on o hysi ol ogi ¢a acte

2011/ Oa6aRePembbBRAd Y ) sahéinlibe Mrigahstbidgsmefcahite: ermeangsifirehhe formul a
I, and al so prodrugs apd derivatives of the conpounds of the fornmula I

whi ch gterpeyac gaginfovhisbae optipngheswhHitvtegheamisiopsgrently efcanwother but
whi ch i : j i I i unds, for
exanpl RIS REN ERb S ilel FUBbIRERESY 6 of MK R RTBE et o
t he i nvifaterdsubstituenishis enxafmpebiH, 208, 8,0ri5n oabptiher 3emaodr et 2 dk 3 s

e A 0 ol A e A SR,
embodi @RREcHYe %rgﬁgf égbgﬂﬂﬁeﬁ%skcggﬁ?ﬂleﬁée%cﬁ% gﬁgﬁ%ﬂé’ I(Sj‘é‘fbac,%lté;?’ pegiiy! groups

occurring int oup X can ched, as already indicated
Wi th reegitons. forexampig,oupspyiriding@n gedyp swisbtitieete cgn depscatedielthe 8s

e, TR et o RES e oD FlapSrosBin. i paSieask Gotpne 15
group fldernRdity baf b lot&elhe HRXYGRRItRINCAAPEr &Jb%sﬁibﬁad?%ryé— BXitiof OuUp Vi a

any positions. The said adjacent groups can be bonded to tf['?e sane carbon
atlom c@nd/er giposdicentn 2 aybidin-4aybereuprsublstitugntaiparkbe llocaded iretrisoiposition t he

chain hon..at o j J Y l.kenedi yl and al kynedi yl groups
occur r%\dd8?§%t%%‘et%g’r%%bgg%ﬁ?@ﬂhzqﬁ%@@é"?ogigﬂﬂects the group R40-C(0) to the
group R2 or, in the case of the group 20al kanedi yl -oxy, to the oxygen atom

of the_al kanedi yl - oxy e%roup, consists of 1, 2, 3 or 4 carbon atons, in
anot hefXamBlegiaterrentiheterogyeles sfremrwiaish eterocyslic giaupsinclusing arematic of 1 or

2 car 1 n J [ . 1n th ase of a
cyol oaharshs oldisfrCaifiel HRAHOETGe Goubs SRETED Aol e theaifaiBL * rto- o 0
ar@ Roheterdyolicigbups danthe tedverh rdve mzate) wketd) ipyhroRy, éuriaf, thicdphhard, tion, 1, 3-
25posi.ti.gn Cfr 1,4-c§)os't' on With respect_ tQ each other, in another

embodi MiFRZql% AYrazle ok Sidknols oxagoledaill ierarolan keseale (Fo! Qewazsidder , i n

e . | ) . > \ h o h
enbod i aoR ! Fghiafoit) Kot bl O e R 2 e Ok 2 ABazb B henc . x
i ?:3 cg(;éé&ﬂhlxedila(fd&, gﬁﬁféwfdmml%la %1,2,%14&&@?_)20?@, I{‘EBQt}i_h}'édiazc;E?], tetrggoleﬁb i t
- C7) -cycl oal kanedi yl and (.Ci - C6) - al kapedi yl - oxy, i anot her enmbodi men
1£rom ( ”-%'-Pé{r%ﬂﬁm rén,@&gagyeapwgﬁ i@l%’ﬁ%iz"@ i[1 (ﬁ?x%ﬁ?%nedi yl -oxy, In
t h . t H - . : Heyel iyl d
ang §1ﬂ6%al kaneg,g?,:ﬂtfmamé,@, %)az%ésqm,%wtaz;r(égﬁ,?@q@g,_ @laddlﬂm yl an

(Cl- <arn I'-oxy, in one enmbodi nent fr anedi yl and
(Gi - cd)l ~aftKraariae (1.3, Shizzina, 11 P66 terazinePaapine 50 RdiazZpine,

[1,4]diazepine, [1,3]Joxazepine, [1,4]loxazepine, [1,3]thiazepine, [1,4]thiazepine,
azocine, azecine, cyclopentalblpyrrole, 2-azabicyclo[3.1.0Jhexane, 3-
azabicyclo[3.1.0lhexane, 2-oxa-5-azabicyclo[2.2.1]heptane, indole, isoindole,

30  benzothiophene, benzofuran, [1,3]benzodioxole (= 1,2-methylenedioxybenzene),
[1,3]benzoxazole, [1,3]benzothiazole, benzoimidazole, thieno{3,2-—c]pyridihe,
chromene, isochromene, [1,4]benzodioxine, [1,4]benzoxazine, [1,4]benzothiazine,



oxy, in another enbodi ment from (G -05)-al kanedi yl, (C2-C6)-al kenedi yl,
(C2-C6) - al kynedi yl and (C3-C7)-cycl oal kanedi yl, in another enbodi nent from
(G -05)- alkanediyl, (C2-C6)-alkenediyl and (C3-C7)-cycloal kanediyl, in
anot her enbodi ment from (G -C6)-al kanedi yl and (C2-C6) - al kenediyl, in

anot heVV@#HAd0ABERTOX i s (Cv-C6)- al kanediyl, in anot hBCTéRBaAN MO0 s
(C2-05) - al kenediyl, in another enboditZent X is (C3-C7)-cycl oal kanedi yl, and
i n anot her enbodi nent X is (G -C6)-al kanedi yl -oxy, which all are opti onal | y

subst i theﬁhasmmmﬂm@lateednndonnerm@@mmerrqaﬁmaam@p@@)alaﬁhéanedI yl group
occurring in al kanedi yl group, in _another enbodi ment a

(G- &?'%%B‘HEHPW [ér%ﬂﬁpht}‘ﬁ"‘%ﬂﬁ@ﬁﬁ]@rm@%wmﬁhﬁd@% ateugdineagra fegli yl gr oup.

I n one; oups

repr esen ar e %W%Ikﬁﬁiﬁu&%@ﬁb%&@%é m@gé&%ﬁ rg’ﬁgh%é&r g

anot heexmn’pbobnm mWO( cheé:a‘pur at kiedamlgbomd wWittEn €F9 ring kystedi inclughing!ps. I n
group representing X is a

on é : cycl oal kan K
OB CoJOETRaIR In RIS up Ers FERiAGHaHIt: SIRAPRERS. Sich a8 azelidine,
(CB C4 y nedi yl
ar oup, 9”.‘%‘“@%0 Y G S I S S L
from altNazsiidiner, difydeomfridive, pipartiine, ée@amdmpy@nopmarmnesantpmm can be
chosen,in th :f\foremantlon d .enbodi nent s ‘é{?@ r nore of which
% 1< cidah e T e i hrian st oman; Ch Albenenaiokee Fed i3y ene,
-CH( el t t e),
%”We?‘% g8shadng) 10 oy GpeBuie ettt quioetirgne)
zﬁﬁﬂhyﬁ@%mﬁ@ﬂ(@-@m Ri&d - CH(CH3) - CH2- (propane-1, 2-diyl,
1 2 propyl ene), which exenplify the group (Cl-C6)- al kanediyl, -CH=CH-
(et hene- 1, 2-diyl), -CH=CH CH2- and -CH2-CH=CH (prop-1- ene-1,3-diyl and

prop- ZEEalﬂpﬂes%fdeyﬂ;lhegwar&&l‘a‘ﬁE k&flocyand, m@ﬁ@ﬁ‘@éﬁ@bbur(lﬁftl@@cb ounds of
25ene-1, 2-di y1) whi ch exer‘rﬁ)llfy t he group (C2-C6)-al kenediy et hynedi yl)

and - ‘befomnuladnare hiephamy! (3 Brepdingheing thiephana?y! pﬁ@ﬁangpm&m di y1)

cycl opf kR (1 byHaF) Hand PRl 51 6 SRS TR o

ECX:E;} Crpyridiciod | (k alnpghigyl), imidd2oi m(:rc{enwweneimpba THARAd&3B10-y1, 1H- y2.0
et hane et hane- -
(1- rret’ﬁ'yéaﬁi%% 15{%2 H?W%%gd Thtipridgael-erg. 4.2 (’fﬁf'@%ﬁéﬂémﬁugmggf Kt - oxy) and

- CH2-
(G e e I oSBT 2 4 bl B Rk R BHRRY g R 1y it
. ndi ca‘tiédetrimjsﬁ—yil qummqmqmmmm&gaumm&gmaqumtmmeylequdslment X is

h f ( CH3 h
oo o AagS S IO iG-S exinelB o WHch Al deiicemind; ment
f ragm - Shibstitteand m@Hé@?ﬁh‘tﬂe defiRifioh bf &R0t ecﬁ@@@%dﬁ@xa va1 f:HZ 0-, all

of which are optionally substituted as 1 ndicated the 5 oxygen
at om i resisiiegad saburatas gndoprirly unaainm@tedrfmamgnles whe:hrnmb@:rcwﬁn the

enbodi fpodndSbe3omiRl), B st cmntaiu nelding pViatiRe Venboa nent
1, andpyrroligirelhe aneriyeliarng-yi, es-anisidpof H-p @Ifyl W@tduwﬁrﬁﬂhém substituents

chosen from fl uori ne ‘and hydroxy. In one enbodinent, tHhe nunber of hydroxy
subst i PIRERHs-1-l, Ripesidiai- ﬁr@&ﬁ%%&}ﬂ&%pweﬂdm 4rybthad.enbodi nent not

T T

subst i azoeangl, azecavwyi, mteamcwopemtbmpmayﬁ me:—gfd%teer&@fdraﬁw a double
bond in ment, hydroxy

subst i ‘f‘Elté‘Hl@ %%E‘E) héqczo}??@é‘éfglfgfgﬁeﬁlf%3t§ﬁ'ﬁ%g ~Hd-aly, Pﬁéhwf@uﬂ**lnddyi
( C1- CB) 3aifigdiBct i lisdidorl® el gard 3HOSBMEEN] O SR AINGRROAAM 2 Jl4an0t her

enbodi ment substitue resen 'hé™ car om-’n hé group
(C| C&)etrahkdnwdlrydlmgkyiemahydroqsmbbmdeﬂ 2t-dlhydimmmagm1|n§t arg,3j4-e. in this
ter i ment .all n ons which .are no nked to the said oxygen
at matﬁg’ngiﬁ Ob?%ul"}PiWﬁglt’f'guAt &jragydm‘%o%m(ﬁ!ﬁ} &Q‘f@hyﬁ'@éﬁo%‘l‘m&ﬁ”ﬁ/f .er ent
subst i §aMarsiSeRe I t?eﬂﬂf 1 I the group
20( C2-Co6) - alall;&enedl g?“rf:)gnm st\/ﬂgfte corﬁ‘ﬂ?ﬁgfjérﬁzg[?gnélsyx%Hgoﬁw%ggﬁ%b?]o In one
enbodi ifdgazolidimaexabydrapytimidingh 1,3-dihydomeimidimyb diiparatzinyt, has Z
configuration. In one enbodi ment of the invention, the nunber z is chosen
fromO and 1, in another enbodinent it is O, in another enbodinent it is 1.
I n one enbodi nent of the 25 invention, the group RL is chosen from hydrogen
and (G -C4)-alkyl, in another enmbodinent RL is chosen from hydrogen,
met hyl , ethyl, n-propyl, n-butyl and isopropyl, in another enbodi nent from
hydr ogen, nethyl and ethyl, in another enbodinment Rl is hydrogen, in



anot her enmbodinent it is cyclopropyl. W) 2011/086079PCT/ EP2011/050301 19

I n one enbodi nent of the invention, the nunber of ring heteroatons in an

aromatic heterocycle representing R2 is 1 or 2, in another enbodinent it is
. t of the invention, R2 is chosen f hepyl| ene_and a

dlva|éﬁR??§gR@§§Hg an aromatic, 6- nenbered nDnocycI|%8ﬁ%§%$%%V§5Q3thch

conprises 1, 2 or 3 ring 5 nitrogen @ons i n anot her enbodi nent 1 or 2

ring nltrogen atons, in another enbodinment 1 ring nitrogen atom wherein
one of i Hdiazpnanyli Fr4lgismeannys oxaavlidinyt, 3{1£]<sx&martyhe[ﬁnt3 l62trephangh is oxy,

tr to dized to the N oxide,
and m@?ﬁrﬁpﬁ”&@@#ﬁﬁﬁﬁa%Ybﬁ%’iﬂt‘g‘ rEng& cﬂ“or érﬁatl c heterocycle
are Op[mcqoadaiapmybshuarzumcﬂﬁwon S]ﬁﬁaﬁﬁaﬂsﬂrwdmaq)rmmqmlaarh@% by 10i denti cal
~or different substituents In another enbodi nent, R2 henyi ene,

wher e|tﬁ'qrﬂ%fpﬁﬁﬁ'ﬁry?rﬂn@"P@qutiﬁﬁayfl%ﬂdsﬁbmﬁ)%h@@ﬂ-%w arﬂedibvdl’ - ring atons

by d t noth nbodi ment R2 is

pyrsl di 4&%2;%@%}&%?@%&"? 4:l]t}1té g ﬁzﬁoﬁﬁ@%ﬁé@% %@g‘stl tuent R21

whi ch ueyahwrpfmraayl M‘te&l'qndmthimyr umaaoncnmggmoumemtmz b@am;aanyﬁd to the
idinediyl is 15 optionally substituted on one

N0 n the

or )r(r:)dﬁ zri?ﬂ@x%gg?%fﬁh"&ﬂ dﬂ@o%}ythﬂ%ﬁqhélﬁlw dft %EWWHP%ubstl tuents R22. In
th d

ot er e SrapERRlaingk 1,5 Mg i T idoi v TG e ©

het er o%.ﬁedﬂsycé‘bﬂs’enyif 2 SruliNydi@tisiadyS2, Satlieyeiothieng!, af3- tlih@dl‘dmolvl t28gen atons

Fab GohY iSRS B S Rie bl 2 S EhieRoNarPy. ufist T ut ed on- one. or
or e rdlﬁﬁdr@?srolﬂ%z@?pﬁss E)hy!dﬁﬁé'éth%%e@QgcflﬁfdrB t&ﬁaﬂﬁg}v puent s R22. In one

enbodi nent a dival ent residue of aromatl ¢ heteroc I C group
r epr esthydragyRzolys, 4 heatiydropynazelyl, 2bHdjHydropyrapblyh &c- “dihydoomaabidi 4,5+

oyr azayPeRi L At AR @i ERE iR SRt 2.5

t hi azadiegdrpthiazotyli di3 ey toimaRzwi, daslm%rwm;daiél Mg uvé olyf

pyrazi nediyl, in another enbodi nent from furandi y thio ened| y

PV dﬂﬁtiahwropwﬁ%@% ieb@ny dropygimicing, t@tﬁmdﬂa@wapmyhm nediyl, in another

o ancPahvdrbpTelBPAVY o1 i BRAREevaroBKEr L'*eﬁ?a%waoﬁw%wdf"yl”ed'm%! ch
are al[ft,3givkolaall, ;3zssmstetmuyemp@sdanpd|4¢a{1eg]tmtahyr asparixol®3@25. 30 WO
2011/ 08607 9PCT/, EP}é 1/ 050301 90 to the Erou X, can be in any positions. A
pheny|t&kanyratiien p%@@@ﬁt%’ﬁ@%%wyb@cudzngaﬁeaﬁab&y@bw 150]hex1é -yl, 3-
Oxazmé}.%bfd[yaoﬁ:qunﬁ fsﬂaﬁéer:{wB% SR SHORRLOPISG LN 1 2 bosi tion, - or

ortho posi respect “to eac 1, 3-phenyl ene, i.e.
t 26 oxarabioypio2. Ql‘dmm)tylmmgudmg zwbmﬁr:anaiméydnm 2H- I’aﬂmﬂaﬂ ivnich St pasi tion,

or meta 5paosi.tion, % each, anot her, it can be

1,4-p egnda any suitelle gy BB PRirhe G'?fﬁge'&ﬁépmr?@dgﬁ‘rélﬂ?flﬁﬂéﬁh be
bonde H'he e;g,%ﬂ ct to each another. In
one e%ti)}gglt[%%ﬁ ag?%%@%?f@?’e@géﬁ‘dﬁ&?gﬁ eseﬁpﬁeng I g’ chosen from

1, 3-phenyl ene and 1, 4-phenyl ene, in another enbodinent it is 1,3-phenylene,

d h nb d t h al l t |
cubst {AIPaR B HAIR: SO PP IEisE BnE, Faod AT BRe aRp et eTien, o
chesemy b @ARIrCs cBRTPDUAH dffite BrAlRS | %hﬁaab@r%ntglﬁfadhy?otﬁendﬁé{lbgen
t hi ophene-2, 4-di yi, thiophene-2, 5-diyi, pyridine-

pyri dlqli’@sén o fioring;rehiprinesand Brarninepir antither emdlmanta‘rrdn fluorine and
pyrimda[ , 5-diyl, in another enbodi nent fromthe groups furan-2,5-diyl,
t hi ophene- j4-diy|, t hi ophene-2, 5-diyl, pyridine-2,4-diyl,

15pyri di ne-2,5-diyi, pyridine- 3 5-diyl, pyridine-2,6-diyland

pyrirn'vglllneZSdlry i n anot he
hen an oxo group is bonded to a carbon atom, it replaces two hydrogen atoms on a

30  carbon atom of the parent system. Thus, if a CH, group in a chain or a ring is
substituted by oxo, i.e. by a doubly bonded oxygen atom, it becomes a C(O) (=

C(=0)) group. Evidently, an oxo group cannot occur as a substituent on a carbon



enbodi ment 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-diyland pyridine-2,6-diyl, which all are
optio ted as indicated with respect to 52 j ment,
t he nﬂﬁgigoﬁﬁe %@?ituents R22 mhich @re 200pti onal | ngggﬂ?ﬁéﬁgﬁ'

carbon atons in R2, is 1 2, 3 4 or i n anot her enbodi nent 1, 2, 3 or 4,

i n anot her enbodlnent , 2. 0or 3, in another enbodinent 1 or 2, in another
enbodi #eft in@n ﬁOHbaf@aﬁ%w%t i @ RheoyhgEpem: fep exampley When adingssilfuient R22,

From (CoME) P aRR e g T A R A A E ol Opi B A foxflicat "

enbodi suhir akgn &m(c@se@‘&)leeé kot carmaragnokdngrowr‘mwhmntS(R& dreug G2- 05) - al kyl,
and in ot her e n ) | . I'n anot her enbodinent R3 is
chos erpPiESHEdEa RS ite Grolpet edes l&% r@émz{ﬂ X980, hl $e0 SEhev- , i

angt h Ie} - 2v-, in 30
angt hgrogﬁngogpm gfdmi%&&m? E‘cyc oaI ?Q&#@e aﬁggibﬁ&' not her

enbodi nrent R3 is Het-CvH2"-, wherein in thls errbodl ment u and v

|ndep dent | f each ot chosen fro In on odinment u is
1 in tpreseEisGa e e e ot R e OB B o sorheen PO R / 050301 21
errbodlfmaﬁmaw drid theirisalta BRLhRIVREH O ithRESpatt kS edeh CRir@NGEDOdI ment,  t he
group (C3- C7)-cycloal kyl -C, H2u- representing R3 is chosen from

cyel Opﬂ%m“@mmf ang pEhetival mn-tba@cﬁmw@emwme Rl hoah bee gr oup
R0 o WRsART R R of SrS AR S SRR IR soidigic o0

cycl opﬂmsyént@jrla cdrmg@ﬂ@ucfmbm@ls@mﬁxtu@oﬂtﬁe@@%ﬁférfdr@rﬂwe R isomer in any
(C3-C7)-cyel oal kyl -CL, H2u- and Het-C'H2v-, or R3 is a residue of a

sat ur deke; T)'Pe Iiyshiien Hicuseszalheogsihle enestiamereapd diastereomasy @ndc or bi cyclic

ring | f 0

et or pEiteS BFBL SF e slprefisgrhg, o, RAMplS A Sles Y BPBincE: BRAM: ¢ ogen

at ons diasteczumersainngitiratigenThus reopipaur(de accéyding ky thesinbehiidniehichagsh one or
of the ring sul fur atons can carry _one or two 0xo groups, and wherein

re@i‘ FS Grandioperg cpa hspregaay *Pﬁf@@ﬁ@ﬂeﬂﬁ@@apwf&w Bethnas e ring car bon
t t di t
?eso.mé (NorlAGh S} e el boRIBY aftitles, A8 PR I bl 896 wigrood! ren
10- merdr@rdidmens iroal ttios inclubingyrebemataésndn e casecoihp E/2 ésonerishy, & 3 or 4
ot wigirathsSmar T tor hailelk pEoRR Rortp dhas s s rdialon g, © " O
(G CAxnalikdntisHbsdihdeenbirend PRRnPaNd Wofh, 6%erd!§ﬂ3r?f%rf\djfheaﬁé’ﬁ§fcﬁgf ;:/ar ry

one or two oxo groups, and wherein the residue of a ring Is optio
s@Bst iasiveliasmistieenef these fogns lm@l wiicboin eneewbodinerinfitbealinventidnf &er ent

1o ol o n et PRV B ore beRe iRl Sorrhd B BRSTE™ 95 ' 1 6

2, |nsmm@tmaumb@ummﬂuaistesecﬁscﬂﬁeﬂTwerpr@aatdli@rn SR@didegnt it is 0, in
anot her enbodinent it is 1, 2, or 4, in another enbodinent it is 1, 2 or

3, i n ANCOHROMeIRSEn; hreeariegd qu, fspr gxample, By seperrtionepimmixtiera of isomsrs.  The

r e5| d [

het ero yﬂgérﬂgﬁégaﬂe&gﬁ%&%ﬁ%ﬁlé b&%}@?@%édqléglﬁgpﬁgégaﬁl%ﬁé %‘?Eh%H%%en from

N2&nd of st$moehmhh:eﬂy entioahh searting restedbiandths syrithesis! bety sebsstiai@dtivel rom 0
not her enbodi nment  the e N, wherein ring nitrogen atons can

d S,
ggr ry SYN ﬁiﬁiﬂ%é%‘ﬁ'oé‘@ ¥ %Fieavqt@aileé)camh@yqzargggm bataie aaseraalnsof n sat ur at ed
or  PardbdlolontBIsathe @é@glra%hedf%gs&m Qs ér@oﬁoﬁ?ﬁ%ﬂ%@a& bidut3pid N9s 11

het erocyc es such as P rrol e or enzolm azo r exa , or not carry a
hy dr ogéagea dbtirecrorapduBid Gthedbkyliad st theistageast zostarting matamnahnc

o 46 LB R P B e el en e ' °

30 forms of the compounds of the formuia [ and their salts and solvates.



whi ch conprises one or nore ring sulfur atonms, in one enbodi nent one of the
ring sulfur atons i s non-oxidized or carries one or two oxo groups, and any
other ring sulfur atons are non-oxidi zed. The residue of a nonocyclic or

bi cycly} i senting R3 can be bonded to the gr { ui tabl e
ring cvgrbbgtr)lpg?g?n@gf 5 ring nitrogen om In one enbo@?ﬁé%yqﬁ/@éy%oglnded
via a ring carbon atom in another enbodinent it is bonded via a ring
carbor] atom gr, in caée A is. NH, v{ a a ring nitrogen ato and i n anot her
enbodi ‘HéA5eithe COMPEHAES of e orinuiRy! ¢ANRIBQEYe @t BRTE FRIBIG Ad/aukasie a
MoNocYgrbisgs Ale. RREYSHiRG 'grdhd, 8RS F/RRK YRkRmh@nd 0 this
case %:Iggnt gi n?l, 2, 3,E %g‘gdgiﬁk%’ orﬁ?% g!?z‘i‘%ls?ﬁnﬁl’%ﬂgrg?tlggﬁgﬁr ) rg](rﬂjq or 2, or
1, doudiysiclogiballydy tekichiogideaty acceptabldsaltsni.ennamyoxit seke iopart@uldmo i ngs
be ar fic or non-aronati roit n saturated and in this |atter case
cont aiTehenagnareNsahagch bR s TRy e kohetobot e Wi due” o
the ridtgtaiBRIESEaEIReuRSUCH 58 WaloRJcboRYLb = d %&W@r@ﬁ =embodi ment it
is saturated, and in aﬂr?o%t her enbgdi rrgnt ityicgsfgapgnatai c. | oge enbodi nment ,
t he rds(Qi@Hagrotpk canrenpresedt on suchhgraspsedndicag besuseshaesedingrig the i s

sat ur L r g I:t.rogen atons ich can carr hydr ogen
2t om apeptish aS AR aET skl BHhe BRE Bl Sell b g SArsShEYedinie or o
of sucdxarmiplg. Motd SYedificbrardpRALIRGICASREE Holuddsedientsied ipbRidsiunk Raitgumber
of optional substituents R31 on ring carbon atons in the ring representing

R3 i s cglcigm sgltsgmagngsiug salts, suetarearyesmowiniemisalts spchas 4 or 5, in anot her

enpodi i ; i ., 3,..1.n_anot her
eﬁgoditgngﬁ%ik%agﬁn %{?’iuﬁ{nsajtnso,[% ﬁgpﬂegﬂ;{ﬁ%‘?ﬁ%&#w&ﬁ?ﬁﬁﬂ{)?%gor\iﬂgéwg(?ghﬂ?ﬁpresent R3
can beughneyfereample nenbantde, hanobetied, tri6thamemreinechr afmineEaeied,
8-nmembered, 9-nepbered or 10 nenbered. I n one 25 enbodinment, R3 is

4- mentherBaCYRdS 6 e fBEred, | which seniait adiesissiRER: |-e-2 graHpewRighc@ndarember ed,
in an i o . j t i ment

4-me g?%a%@%@éﬁ%pi&gﬁﬁl gﬁ@?hgr&é odlﬁérrte%n Cygié’?r%ﬁbgebre@gggap% nenber ed,
i N anctucbrgreubsdindestn Be meed) @cedrding & iervesrdibn, imtheotief tiesibadditient

6- penbered,...i.n anot her ,enbodi nen -nmenpered to, 10- 30, ered, in another
e Bod AL 5! REFBRICENT BT BRES: EUB PP SWRBER AR TOSDIRIRGE ed 11 ng
r epr esPdrideg hig Edé@ﬁ%rﬂﬁﬁd@,%s’pﬁ@ri@%idﬁ sn&ﬂ@%ggpﬁq@%eghﬁoﬁ%cﬂwod' ment,

R3 is nmonocyclic,” in another enmbodi ment bicyc
2011/ 08&i7 9POTAEStadidoBBigotoRRtic mcish éartartsoaiidelattic acid, bgoréic agidyup

oo SR A R R R Bl

gr oup peRsdieskilkk® irdfheadit. Ung abkiptiued, of ah® PiLta PEInMARNRIbAER doRIdIRE @hocycl i c
group or a residue of a saturated hetero&i!tgl ic group, which all are 5

opPi p;@idi‘; gseHsend athagicogrouprig teammdectde.dhs iaven f:anajsqa.:irtqheiysﬁmirat ons as
above i Lo SRR etpoR b e e Bl or s A e "

exanplthre ebngroands oithecforsata | e be ebtaifBd bercastitagahkeids viiehBfe such as
(C5- CZ%\-C cl Oﬁ| ken (Igh%éé)uc{)s whi ch _can be bonded via any ring carbon atom
and a OB%WOJ smeyéy 89 (k 16¢ atkliks,de exasapi®; by cootactisgdhe CempPRINA| n one
enbodi i a?m“@r@ I Fcu&g r e enting
R3 ar éﬂgﬁ%goerwlér gﬁ@bl uor i %2 an P’?‘@é@%ﬁ’ﬁ% géﬁﬁ%ﬁgy éenr’%%égiiﬂfr’;eerﬁ]tf ;BF Sﬁ

c96| oarkemypkchpmgepsr cadiohaixchange donbbeothendalvi The mviehton alko inkiudbs ain be

e ooy ST bt S D ke o0 T TSR o
cycl ofwﬁwibmnfl@f Hal S-SR S br oKk, a%ﬁﬁwi@&ﬁgsaﬁsﬂ%lfo@a% in

cycl ohex-3-enyl, and cycl oheptenyl inclu g cycl ohept-1-enyl,
cycl otdsrmacenijdals bytcwbishrmanbe nged dndexgropieh apintérreniateSoncheescaf

resid f..rl fromany o or. nor.e of whi R3 |.s chosen in one
enbodilflﬁé%tfonéférgﬁime %R?Fagi(f’,n é}f@yﬂ%ﬁ’%ﬁ?@p@ﬁ@p&%?éﬁmyl , cycl opentyl,
cgol ohexyl, phenyl, oxetanyl including oxetan-3-yl, tetrahydrofuranyl

i ncluding tetrahydrofuran-3-yl,
The present invention furthermore includes all solvates of compounds of the formula

|, for example hydrates or adducts with alcohols such as (C4-Cq4)-alkanols, active



20t et r ahydr ot hi ophenyl i ncl udi ng tetrahydrothiophen-3-yl, tetrahydropyranyl
including tetrahydropyran-4-yl, azetidinyi including azetldln 1-vyi,
pyrrolidinyl, piperidinyl, imdazolidinyl, plpera2|n yl, norphollnyl

i ncl udj Lo-1-yl, thionorpholinyl, furanyl é 8@9 3-vyl,
thioph@gggaﬁh@gﬁh?ﬁg t hi ophen- 3-yl, 3§razolyl |nclud 1 g%%H6g8
|n1dazolyl thiazolyl i ncludi ng thiazsel-2-yl, pyridinyl including

pyridin-2 25p ridin-3-yl and pyridin-4-yl, pyridazinyl including
pyri ddﬁﬁtﬁb@l \ﬁﬁeﬁemouﬁdam thg %rmwiﬁ |, iand e pradslgs aod eleovatives of t he

ring r:%ﬂ‘ﬁﬂ: to a - CA l.kyl, and wherein
al | o?h%hem ar@ag’p It@%ﬁrﬁ@ BM'Y t‘@g?ﬁ}??’dhozweﬁﬁ?réyﬁ}‘@tcar bon atons by
i dent |pi*eérrrmcod:g"cfﬁraemitysmhsﬂhlt:hl(ﬁm/ﬁro%écoﬁ@i@@ﬁﬂ@bﬁal‘rﬁa@élbgi@élhﬁ Beie | f
applicable, a ring sulfur atomcan be non-oxidized, i.e. be present as a

sul f urCospPGYRSIs, Tofrexamnis egkass oF amidesbcabexyis, agid QFOtHES present in the form
of za sul foxide or sulfone. WD 2011/086079PCT/ EP2011 /050301 24 In one
enbodi ment, R3 is chosen from phenyl and a residue of a saturated or

unsat Unactr@detﬁbodmceﬁ@tﬂttteamvemeﬂi edchosendmym N ahdr@, inignofinat her

enbodlrret fro and a residue of a saturated or unsaturated
Ed E%caeed‘d rﬁdﬁliga,na dDENgE er.qw%%m@!!elm@swﬁrtom Pom
pheny|and3$rlrﬂérﬁbthela&ﬁb3d| drft H@Hon%&ﬁé%rﬂESQIn?’em efl dyeheremer ed,

monocyclic ring, In another enbodihent from phenyl pyri Iny %I a resi due
of a smbedimsant?\ wshbered to 7- nenbered, nonocyclic ring, in anot her

odi ment from phenyl and a residue of a saturated 3-nenbered to

nbered, nonocyclic ring, in another enbodi nent from phenyl and a

reSI dum&élkanéayueﬂéea@d@t BRARELAA NP ?odﬂ%rﬁt%ru% M@C@fshéﬁ &hﬂ%aor ,

wherein in all these enbodi nents the nonocyclic Ting conprises
i dent ilgar ef béﬂﬁqhéﬂefm already indicated withgesprstdn s[mbrgrtbd,zps()mag&he%ai ahdrei n one

O Sk

one oradjaeerxpo@sx) ipsto herahs FELC{OP apb e e giUH [? BY lin 8dcassbiwg of a
ring are optionally substituted on one or nore ring carbon 15atons by

i éiénéI |Qfavpeﬂkaﬂeﬂfyéwoémt0§bgwg%ﬁt@nm1he alhanamzk@xsnﬁwm a raylly i ncl udes
, R3
ey IPUsFot: TRY/sald aigodh FfloP¥ph Helbidfidéi o' le BRI EnBlRR e By © ' °

di ff ercéfmeresaubamomeom uﬁeme gtcupon,esnemmdmmdtm@rit tHtectidin e bhdn bmshunber

Wis Chose fro& % é |na r 20 enbodinent it is 0, in another
enbodi A& akangdiyly alkeRediya P it grosipe eecHITing ipyae 50w K vitelup pr esent

in R2 I ] I oal kyl, in
anot h?gﬂ%ggggpﬁn%%tsqﬁégﬁ%ld;%p? i€ ﬁthggg% %%’ﬁﬁ%?{%%él g?c o pf rom

( 20- Caykanadiyl-axydtothe, oxyger raornest tberatdinediyl-oR2 rowp, (FGnsislk ofd k21|3 of N

anot her empbodi, ment i nanot her enbodiment it is nmethyl,

and i i SHOPRSODS @rﬁﬂfﬁﬁ%‘?mbi%‘)m@tdﬁﬂ 2195 SorriogRstemseiR anithethe i nventi on,
t he S@ﬁﬁ)d}@lﬁ@?ﬁ of K¢ MHr@Bn %[cﬁné’ﬁh'é?%éryen%@&ﬁf@n %?‘fggb&f Ef&i?n g%t(g\é” €

chosen from hal ogen, hydroxy, (Cl-C4 4) -al kyl oxy-,
am no, Caﬁﬁtqf @ epaioal iyl |gno@mmmeseehrftgﬁ§; ineoTte é.mbnd}méemgha ,gr@ﬂpéwdr oxy,

C1- ! Lo d th di nent
{ rom HAIBGAR) ang oars DRetin W i e 3RS Wt prg o B Potioraobner
enﬂodlmmonfasmfddsﬁrdmmh ddpRict Beeadly 8HRXYin dithd&romBbliment 404 2

(G - C4)-al kyl oxy-, in another WD 2011/086079PCI/ EP2011/ 050301 55

enmbodiResHiont prohfragdionauith egarect ieeagiiother -icanotherygmbodiment in 45t her
enbodigheftfornt MEY réisect {3 adéH ofekVih aH8asdr ditsitifient in 1 4-position with

respect to each other. In one embodiment, X is chosen from (C4-Cs)-alkanediyl, (C»-
Ce)-alkenediyl, (C3-C7)-cycloalkanediyl and (C,-Cg)-alkanediyl-oxy, in another

30  embodiment from (C4-Ce)-alkanediyl, (C2-Cs)-alkenediyl and (C4-Cg)-alkanediyl-oxy,
In ancther embodiment from (C4-Cg)-alkanediyi, (C3-C;)-cycloalkanediyl and (C4-Ce)-
alkanediyl-oxy, in one embodiment from (C1-Ce)-alkanediyl and (C1-Cg)-alkanediyl-



In one enmbodinent, 1, 2 or 3 of the substituents R22, in another enbodi nent
1 or 2 of 5 the substituents R22, and in another enbodi ment 1 of the
substituents R22, which are optionally present on the group R2, are defined

as inxw&gﬁewsﬁgrgefi nition of R22 and thus are choslgegfééiﬁg@{l%ggg&,

hydr o yl oxy-, al kyl - §( Obgr am no, nitro,
hydr oxycar bonyl, (G -C4)-al kyl oxycarbonyl, am nocar bonyl and

am nosul fonyl -, and any further substituents R22 which are 100(8ti onal |y
pr esen?®oin BREtNGF §OPormentdFonay Gmira-atkansdif, (821Ga)aanesdisiGtent s R22, or

1 t or. 1 f i , h
1 om reldisdfarbE e MERlbaIRR AR in arolier ipddiight hfmic e, are chosen
( O'd- wlgm«wyh %Qﬁm-c’#kalﬁaﬁw,and wﬁ?wmw I edigtileiﬁatﬂbéla%ﬂ e@bkyimaitoups
| ndepenaen eacn, r._.ar (0] 1 0 . supsti tut ed one Qr nore
1 uor i fﬁw@%@&%@wfﬁené éﬁé"@ﬁ@‘ .4 aﬁ‘&%" @mb%w&x 5 kCeke)15

di ey sad ' t58: 2R Mhi t] ; th
or oup ey S P B e 1 O e DR ArRiy dmBbRAE O I
gener db (BefGnricytloalkefiedigk antlan aerthimlentiodiment Xus (CsTapaikanedlysoRp2, or 1
e AR L AR AR P i ST Sl
the saiirassedigt droupRicBuiiAg i iehy @3@C;Pamﬁé&wadrbMtheaﬁﬁi‘iﬁerOémBBﬁin%rﬁUp R2

and which in the afore-nentioned enbodi rent are defined as in the general
def i nia {(enCol-alkapediybgrograimpnothenempodindnt ulistC1)rakaredigroop. Ih anech

ti : , | t i bon, at it hi h R2
orten BB R @ e R0 RO R B AR Th b e bitsrals e
oxaz ol (GRyCi)ralkémediyliang (G210 Hlatichnisdil QFsulsin andthePBRRDMALHIENLE )L he sai d
further 25 substijtuents R22 which are optionally present on the dgroup R2,

fS 3[) . ﬁ@h%‘l‘%di?il, angd Gr-Ga)ralknesiy! ﬁﬂ%@ﬁ-}%ﬁﬁ?@n@@dimﬂtlﬁfl 633-—@7)f~u;t her e
myar o,y e B Poust g g XiP b Y- o T BhEa SR, [T QgL ™
gt hor onbodt mEne. {ram narogen. i Gh s Ry ang (G G al kyLoxy: . in
;Ei Q&V%re%% IEHPUR. B AT Qfg‘@%b%ale(%aﬁygwew'k iyl gramer ExaMPiesal |
&@g%@%&@dg d@Legé(rl mSFé’Hﬂ%hlcﬂ%?‘?@%&iw gﬁ&{p?fé&ﬁﬁ?%&ﬁ{%rc%n

opti onal substi tut one or nore uori ne subs
2011/ 8s0hesarinERre GfdreoBE0E0hed @mbodimentsybo flomeany ofie tonendrevdwhiom X R31 is

h f hal G- C4) - al (C3-. C7) - | kyl ,
Lo 25 hBRN B S968er Spefiat oiths G oR Areis e CIS R Vot ami no,

di ((Ci VAN, CAC idN0.c(cFAAN - X

Sl ky | N (e P A PRI CRAENmt (1. cay -
alRy| sthaoedl T-6iW), -GHet G Clde~ @ippanact|d-disi, lod-prdpyisne), iGHaGbt(Rk)-

- enbodi t from hal ogen, (G -C4)-al kyl, (C3-C7)-cycloal kyl, hydroxy,
(G -C/é@l kyl oxy, oxo, (G -C4)- alkyl-S(0)m, amno, (G -C4)-alkylam no,

Tk e e R AR T

"o Seikanadn (etbgBEdaP RN, ~BUHEIE Hat encaf Hat GhIFEKY (Do~

S 1T na. (Ol A o) ikl AR < ol Kyl ) ani no,

((:yanoczéﬁ%qgrﬁ‘%ﬁ {)@&(ﬂ)gﬁ&?-’eﬂ%ﬂgndé)?tﬁgpg:%g@%ﬁp %%o“rgﬁ%f:”%%ﬁﬂwe&gal) ﬁ;nl ’no

E g_ﬂ- g?ﬂ&élyflwdial)MiCh bxdhgb](_fyéigz @‘?lﬁ%}@@bﬁ)‘élﬁé&@di?%%Egn"(ét_ﬁynedi 12 andl- _
-C4)-a am no._ di -C4)-a ami no, cyano and aminosulfonyl, in

ot hetHar FRACTS i SR UG (N AN AR e oW oyebal Kyl .

o Ot X . i : gk

i ( Rty S ol (C00- e diT Altioptbpanc - Bt EYPRRIAIY 21 1

(c g_k)ncbwﬂi@wx?]ﬂeﬂ ,G(diy!@?)ieirabkgmlﬁﬁy t?acg(rdcuém (Ci-CrpyaibitkapediyECH; 0-anot her
odi ne rom -C4) - a . - C7) - a , roxy an

(Cre cATRby DRI -LRE s Sthtal fiv S0 CHEH G (Elbnesf Tty “and
el i f : A e

Ecg:?mdlfxlb%{zcgl g?)-c cféggéi@ﬁ?pﬁygﬁgi} %ﬁ%ﬂdﬁé@é%@aqpﬁ%%i%a%Mer einin

al |l t Higeo i-rfeii-SHatCHa0HA-Og ttipge-1,4-diyi-oxy) which exemplify the group

(C1-Ce)-alkanediyl-oxy, ail of which are optionally substituted as indicated. Thus, in



i ndependently of each other are optionally substituted by one or nore
fluorine substituents. 25 In one enbodi nent, the optional substituents R31
on the residue of an aromatic ring representing R3, for exanple on a phenyl

group group representing R3, are chosen
(G W%?%F“’B@ézgm)-cym oal kyl, hygroxy, (Gi- M)-a’f’{?y%%@%%mm

(Cra4) al kyl -S(0)m, amno, (C1- C4) al kyl am no, di ((C -C4)-al kyl)am no,
Cl- a4 b Cl- al I
(G- iy PrbeifbargIe st HEarFston- 5&@%&?%&%%5%%{‘9% onyl and

d Ct s I
B T

(o4 meﬁﬂ@ﬁhe@l@ pdimentifom wCGz*%ntiHRiyi(%h)F@m amld(s(\@lto%r ahbydijreemtno, WO

2011/(‘%?52rc2ﬁ?c§mE5§gﬁM\[§ﬁ%%géﬁ OB?Q{ S&il;?e %P?'ﬁﬁ?@o?ﬂﬂf‘%%mh & anot her

entsodi ssfenf 4t0M RAERA to 53 g R* Hbf'me(e%b&ﬂhe%’@th@ﬂu'ﬁ%er dtydroxy,
(G 4) - al kyl oxy, (Cl C4)-al k amno, (G- C4)a kyl am no,

di (( CIsubsfituants which ae, Om@@ﬁéy ame@mmzssm f,6hyl or 4.1in anotheeenegbmstiatientnt f r om

e oo 2, T ot T £ AR B e oLl

ani nosembodihentithe @rmmmxrs ﬁﬁbaﬂlslmﬁt‘edfby@nbbﬁh@ﬂ@ehds@w Mhﬂu@hmlana
(C3- C7|%Xﬁd oal kyl, hydr ox¥ al kyl oxy, am no, (G -C4)-alkylam no

and di 4N oxle&mp a@mﬂﬂ] fhﬁ wﬁaﬁ%}f hyRe sHbstitUenGhnhAlingetgreater
3l
i 0, ot e 2 Ky poplier hisodfEhORatcatel st f Rt ek ag more than
(G - wnahyqnoxy(sﬁasmnpnbrquremmwn am jrdiivdayal aath drCatold ) &l kydmxy, in anot her
enbodi rre t fro F‘al ogyn, é%l-rgd)-al kyl and gC1 C4) - al kyl oxy, in another
crbodi STERPCFTh FYAIGAY AubS e e noY eresea OHICRIIAN plesaom AP ARIG
hyd | Il al kyl
o o ABODIe A8 SR IG CHPAKEN S ITbhe ERRERIBBROMYIRA® 7 e oF
nmor e fsuhﬁtitumﬂts abs not presest orl Bhel carbos atorod tmegtoupt (8 -Og)tdlkersddigiubgt | t uent s
b eouhipft i BRRGS el e Biuin il SudRer BeboBmEntiIG gybstRicns are
C3- C7 &yl 0
ém 0B B R P necdxy hictR bahds 1 0) ™
(G- c@eanxwgea@rt%nye ahitiig laft &zlemjar)d:rrmxt all Wrtym stomad whicharamebt digkerb, in

oot o LR B, B eSS oo bR LRl

di (( cmreaﬂt lsubmnem@ cﬁi@@eﬁ}?@ﬁ@ﬂum@ anPhidroxgmheslioeHk Hornhhad
(Cl-C4) - al kyl cycl oal kyl, hydroxy, (Cl-C4)-al kyl oxy and oxo, in

arfSt he(pzé%ﬁrﬁikm&lfqa@rﬁav& F genfigyratioray Zaaafinuraipar bxgne eabadiryeat ikyl oxy
d Cl- C4) - al kyl ,
Py oz b GenRghRbnd FaE Eraoddmari® fas 2 olfaubodn: "from o

(C1-A4)-al kyl, hydroxy and oxo, in another enbodi nent from al kyl and

hyd d t her enbod G - C4)-al kyl,  wh N
hese AR BRIENGOT 4% [ogHGLae s e ahP5obroEierét har caother

0Pt i orahbyaimit il 159, fHahdingnenBhdiMER i kULh BRe I difidARbPie N case the

residue of a ring reépresenting contai ns any oxo group
s@bst iinvention, K3 group Bhis ehusedifroen thydogemoare (@ha@g)t-a‘QyIS uncén@ther substituents
are pr

o B 8 RS GBS R SRR BB 0,
embodiiggpropyf, it BRoiHeY efftoRimeit Forhi HY@ird§d e nIthgBnd BihEtin ahstrposen from N
embodiment R' is hydrogen, in another embodiment R is (C1-Cq)-alkyl, in another
embodiment R" is methyl, and in another embodiment R* is ethyl. In one
30 embodiment, a (Cs-C7)-cycloalkyl group occurring in R is (Cs-Ceg)-cycloalkyl, in
another embodiment it is cyclopropyl.



and O, in another enbodinent fromO and S, in another enbodi nent they are 0O
atons. I n another enbodi nent, the nunber of ring heteroatons in Het is 1.
In one 5 enbodi nent, two ring oxygen atonms in Het are not present in

adj acgﬂ{%gbgg/d%@i?gi ons, in another enbodi nent two riigg-r@i_t,%ﬁgpﬁgsofhosen

from are not present in adj aggnt ring positions, in a
enbodi nent two ring heteroatons are ndt present in adjacent ring positions.

Cpeci P S ROBHEN S AN e e S e P aaITF it gh A eTgen
10at onfeteRydyele AiPeddrtingR> 811k 2 SHRPH IR SoditRnP RS §MROsldTENt . opti onal

substituents on r|ng’n| (ogeqzatons ang$r|ng caé%%n atoms 1n Het are
( Ci - ca9mbpdipmeniuiishe inventien.|R° isrdhosah datirmphenylehe andrdbaivaleht catidom af

bsti is 1.2 3. 4 5. h nbod) 1, 2, 3 4,
001 LUSTAEE kS s, ol SRR SRES 8 b 2,
emgodi MEdhed atdbibl, @edhdierReRBEAmMEn? 12812 BN haRlgenlRokish Rgn atom In

one enbodinent, Het is bonded via a ring carbon atom whi éﬁ?cfts not adj acent
to a rehgodisanichtipgnilragenciembwhereinanerefdhe Singeithegardatotns eambamed or

7- menb : di , 15 4-penber ed. or 5-nenbere i n anot her
enbodiﬁjeb%ﬁtgﬁeﬁg@%p&oé%%ﬁ%ﬁ%m 8??\ Ogﬁlﬁ e n@%ﬂiaﬁ'ﬁ‘ls %N Yenbered or

6- menbexidided ito tiae di-bede arpwheriY ths premesss anEXAERRFeSHubRE an20 from any
one or nore of which Het is chosen in one enbodi nent, are oxetanyl

i ncl uddRaiccialrtonygle arPrivaalnsEhsiituted <y ang ey Bome Hngicarbryl alginag by
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The ring carbon atoms via which the phenylene group and the divalent residue of an

aromatic heterocycle representing R? are bonded to the oxazolopyrimidine ring and
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substituent R*%, carry a hydrogen atom.

25  In one embodiment of the invention, R® is chosen from (C-Cg)-alkyl, (C2-Cop)-alkenyi
and (Ca-Cg)-alkynyl, in another embodiment R is (C4-Cg)-alkyl, in another
embodiment R® is (C2-Cs)-alkyl, and in another embodiment R® is (C4-C4)-alkyl. In
another embodiment R® is chosen from (C4-Ce)-alkyl, (Cs-Cy)-cycloalkyl-C Hz~ and
Het-CyHa,~, in another embodiment from (Cs-Cy)-cycloalkyl-CyHay- and Het-CyHar. in

30 another embodiment R® is (C3-C;)-cycloalkyl-CyHay-, and in another embodiment R®
is Het-C,Hay~, wherein in this embodiment u and v independently of each other are

chosen from 1 and 2. In one embodiment u is 1, in another embodiment u is 2. In one
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_ E1S60! il | 0 epoatom
Coor ot B RRE et SR eL B R aibritelad TG oo e o s dent car
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anl@ i MALPrORRME ChHosen Fepn by Reand Shwhereiemne ordme afibe singiriyogarbetonut ed by

one Ol ARG BRSNS SRS Gl SRR

st er eaiufamatdnes Eam eBrmyror@nyr thatdxe, grengs | ed wihgséinltieg residikey obg ginptigbl e sal ts
t her eof , . an&yt he Ph si ol ogically acceptabl e solvates of any of them 30
wher eigptignaly subsiituled greRe of Msie ring-cashom picias by jdendisal or different

(G - CohpatikRARIRY!, =AY another embodiment R® is a residue of a saturated or

15 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 can carry a hydrogen atom or a (C;-
Ca)-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

20 ring carbon atoms by identical or different substituents R*'. in one embodiment, the
number of ring heteroatoms in the ring representing R* is 0, 1, 2 or 3, in another
embodiment itis 0, 1 or 2, in another embodiment it is 0 or 1, in another embodiment
itis 0, in another embodiment it is 1, 2, 3 or 4, in another embodiment itis 1, 2 or 3,
in another embodiment it is 1 or 2, in another embodiment it is 1. The residue of the

25  ring representing R® can thus be carbocyclic or heterocydlic. In one embodiment, the
ring heteroatoms in R® are chosen from N and O, in another embodiment from N and
S, in another embodiment from O and S, in another'embodiment they are N, wherein
ring nitrogen atoms can carry a hydrogen atom or a (C4-C,)-alky! substituent as
occurs in saturated or partially unsaturated heterocycles or in 5-membered aromatic

30 rings in heterocycles such as pyrrole or benzoimidazole, for example, or not carry a
hydrogen atom or a {(C4-C,4)-alkyl substituent as occurs in aromatic heterocycles such
as imidazole or pyridine, for example. In a residue of a heterocycle representing R®



WO 2011/ 086079PCT/ EP2011/ 050301 32 R1 i s chosen from hydrogen and
(Cl-A4)-alkyl; R2 is phenylene which is optionally substituted on one or
nore ring carbon atons by identical or different substituents R22; 1:23 is
a resi rated or unsaturated, 3-nenbered t - e

nonocycl 88ﬁ?@8§%¢ch conprises 0 or,l ring heteroat oﬁpi-fﬁgg(%#/gg%(% 0 and
S, wherein a ring nitrogen atom can ggrry a hydrogen atomor a

(G -C4)-al kyl substituent and a ring sulfur atomcan carry one or two 0x0
gr oupsWhighCogises oneheyr meks dugsufurateinsgin enepirbedithest eneet thieuired on one

i . : - i cal di.f f ' . | 10R22
s cnosdir AR R s b€ s oy Oy TS TE KDooxy. rot
i s chosgfurfatems hed agebxiditéd. Phe bl of CRroRdty sk radabyanc ringy dr oxy and

(C1-A4) - alql%l og\,}; wherein all cycloal kyl groups, independently of each
ot her "8REPSERWBE &R deait by bandegh{o the grogperiagimssyitalinmtiag carenopionvaal | y

it ; ) _ > . g :
r o 118 foBbn6meln 855 Briebithb R isHorded i Blind GaNBR Ml SRt ens.
i ndepesrdbadimertft isbohded lver a sing danslepetatiedt |ip cabe @0k HNEE Stidgt i tuent s,
are opt.ionall jtuted b ne, or nore fluorine substituents.

subs . ) .
20Li keegen é?'% %“‘15 i ?%@B@Eé"‘ggd'ﬁl‘@mébé&Oﬂﬂ@dd/dﬁrﬁdlmmtrﬁi;% pisgadTher ei n,

such W Les 3 ' .L.nvention
wher e 5o AP RS Sl P cp SRt T 2R TREseralbd B8 BT e
conpouhdscase edrdainor, riyi3adlortiawve 1t Be3 spdcof i c2 mednongor2; eséndodulmet he

r ective specific co und, it lies that they are a subject of the
pﬁi’geﬁ?oﬁ‘ﬁv‘aﬁ?'ﬂéh‘e f'ﬁgﬁ%o n %‘?é]yrgfgﬁﬁto@&% Werings2ee el a i xture

of st efRAARNBF it ¢ah Ve EatlifatdM¥nd & tHis 1ARe chetcBﬁtafirQPH‘CﬁJubi S&rﬁdﬁ within

physi ol ogi cal 'y acceptable salts, and in the formof the physiologically

acceptthBirings b1 oae emhsidiment, dte residue of thesprertepresartimgadt iswadtrated ar speci fi ¢

i s discl d h j a f d d/ . i fi It
o P o gk S RER M BRle taR ol RE P Grair SRRl E Fpound and
i n t hearbataticofn ehé eiribbdifentitsd Rlspliccal the PEEAREEHOr AMeberdd rinh 2

specific salt is disclosed, additionally in the formof this specific salt,
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Thus, | f iAvent j . e formula l WO
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[ 2, 6- FTHRPANENI¢ 5. phenoxy- oxazol o[ 5, 4-d] pyri mi di n- 2- y1) - phenoxy] - acet i ¢

aci d,

(E)-3-{445-(2-fl uoro- phenoxy)a- oxazol o[ 5, 4-d] pyri m di n-2-yl j - phenyl yacrylic

aci d, Thering V\(hlch can represent R° can be 3-membered, 4~_m§mpered, 5-membere<;l, 6-
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25 embodiment, R® is 4-membered to 10-membered, in another embadiment 4-

membered {o 9-membered, in another embodiment 4-membered to 8-membered, in
another embodiment 4-membered to 7-membered, in another embodiment 5-
membered to 7-membered, in another embodiment 5-membered or 6-membered, in
another embodiment 6-membered, in another embodiment 8-membered to 10-

30 membered, in another embodiment 9-membered to 10-membered. In one
embodiment, a 3-membered ring representing R® does not comprise any ring
heteroatoms. in one embodiment, R3 is monocyclic, in another embaodiment bicyclic.
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aci d, cycloalkenyl groups contain one double bond within the ring which can be present in
{445- (2-11 uar o- phenoxy) - oxazol o[ 5, 4-d] pyri m di n-2-y1)-2-trifl uoronethyl - phe
noxy} -2ceesEoR - @mMples of cycloalkenyl are’cyclopentenyl including cyclepent-1-enyl,

3- 145 fchsdrer 8 R K30 A T AoMeRER) L o lorRRenghy, Propi o c
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zpll ? lengY(%ffl-hqu’pﬁ'gr' S HIFBRBN GRS RHEYEINERYfronYdi Exaroples of kesidwss obut yri ¢
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yl - bunyeatpra@ire cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl, phenyi, oxetany!

RS ) ) i S PR ) o hvl - oh
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{ 206- ctiefrahd btifiéhé iy IRdihg RatkhpdroBicHRnCS- i, 4t b By dhirideidingPhenoxy} -

acetic acid, o ] o o i )
tetrahydropyran-4-yl, azetidinyl including azetidin-1-yl, pyrrolidinyl, piperidinyl,

imidazolidinyl, piperazin-yl, morpholinyl including morpholin-1-yl, thiomorpholinyl,
furanyl including furan-3-yl, thiophenyl including thiophen-3-yl, pyrazolyl including
pyrazol-3-yl, imidazolyl, thiazolyl including thiazol-2-yl, pyridinyl including pyridin-2-yl
25  pyridin-3-yl and pyridin-4-yl, pyridazinyl including pyridazin-3-yl, wherein in all of
them, if applicable, one or two of the ring nitrogen atoms can carry a hydrogen atom

or (C4-Cy)-alkyl, and wherein all of them are optionally substituted on one or more
ring carbon atoms by identical or different substituents R*', and wherein in all of
them, if applicable, a ring sulfur atom can be non-oxidized, i.e. be present as a sulfur

30  atom, or carry one or two oxo groups, i.e. be present in the form of a suifoxide or
sulfone.
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2- [ 2, tritogent bydmd céh chiy ahhyairegedn atom or a (C4-Cy)-alkyl substituent and one or
fl uoro- phenoxy}-oxazol o[ 5, 4-d} pyrim di n 2-y1) - 10phenoxy] - propionic acid,

242 6-WerRithg 1ing-subLy atoms %%cﬁﬁé@@ﬁﬂr WA FP5Pa- ) hyFErRiBitie Rhenyl. phenox
- PrRRIYI GnBkSidue of a ring are optionally substituted on one or more ring carbon
15 atoms by identical or different substituents R*', and wherein pyridiny! includes
pyridin-2-yl, pyridin-3-yl and pyridin-4-yl. In another embodiment, R® is pheny! which
is optionally substituted by one or more identical or different substituents R®".

In one embodiment of the invention, the number w is chosen from 0 and 1, in another
20 embodiment it is 0, in another embodiment itis 1. in one embodiment, a (Cx-C7)-
cycloalkyi group present in R?! is (C3-Cs)-cycloalkyi, in another embodiment (C3-Cs)-
cycloalkyl, in another embodiment cyclopropyl. In one embodiment, R? is chosen
from (C4-Cq)-alkyl and oxy, in another embodiment R?' is (C4-C,)-alkyl, in another
embodiment it is (C+-Cs)-alkyl, in another embodiment it is methyl, and in another
25 embodiment it is oxy.

In one embodiment of the invention, the substituents R which are optionally present
on the group R?, are chosen from halogen, hydroxy, (C1-Cy4)-alkyl-, (C1-C4)-alkyloxy-,
(C4-Cs)-alkyl-S(O)m-, amino, nitro and cyano, in another embodiment from halogen,

30 hydroxy, {C1-Cq)-alkyl-, (C+-C4)-alkyloxy-, amino and cyano-, in another embodiment
from halogen, hydroxy, (C+-Cy4)-alkyl- and (C4-Cy)-alkyloxy-, in another embodiment
from fluorine, chlorine, hydroxy, (C,-Cs)-alkyl- and (C4-Cg4)-alkyloxy-, in another



2-[2,6-dinmethyl 4 (5 {4 o _
net hyl - phenoxy} - oxazol o[ 5, 4- d] pyri mi di n- 2-y1) - phenoxy] propionic acid,
15242 6- di met hy1-4- (5 {3- met hyl - phenoxy} - oxazol o[ 5, 4-d] pyri m di n-2-y1) - phen

oni c_aci
242 6 WQ'EPM/PBQDZ% {2- net hyl - phenoxy} oxazol o[ 5, 4- cl PRy ERZEN HO30§AY - pheno
Xy]- propionic acid, 2-{2,6- dlnethyl [5

(pyri di n- 3-yl oxy) - oxazol o[ 5,4-d] pyrimclin-2-yl}-phenoxyl - 20propionic
aci d, @ﬂb@dﬁa@itﬁmmylboéné Thlorine and (C4-Cy)-alkyl-, and in another embodiment

6- met din: 3- oxazol o[ 5, 4-d] pyrim din-2-y11-
E)henoxgl ﬁ%,@@ﬁ%,\,a&&} guxgs)tituents
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(59 5 WRAPFLHERE Ged prepies alaarimentl of 13 yossiesrsn i adaeharaci d,
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h WO 2011/,086079PCT/ EP
a5 (IR B A h I KR SR8 L Aty A INABE29M-. 2, 6. di et hy!
phenoxamiregtich %/&@hd aminosulfonyl-, and any further substituents R% which are

{445- (5-chl oro-2-nethyl -p henoxg) oxazol o[ 5 ]3 yrimdin-2-yl]- %26 di net hyl
phiéhoxgtiongdy ipkessuit @n tha group R*, for exampie 1 2 or further substltuents R
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| - phonon acet

{415- (derbkwr(m&Mal!@ﬂo{@he:apaWoﬂyam 0 Pafkyl 500N, -Mhaftint, Zitrd &nd, 6- di net hyl
? Qigo? la@%bcg’ él(’:%gfca!Euﬁiiﬂé%wmﬁoliag?p%&%@rﬁlydffsemtbw angi eptipnally spbstitetagi met hy |
- 10phgpgy b Atk ioRRb Substituents as generally applies to alkyl groups. In one
15 embodiment, the said substituents R* which are optionally present on the group R?
and which in the afore-mentioned embodiment are defined as in the general
definition of R*, for example 1 or 2 such substituents R%, or 1 such substituent R%,
are chosen from halogen, hydroxy, (C4-Cg4)-alkyl-, (C+-Cas)-alkyloxy-, (C1-C,)-alkyl-
S(O)m-, amino and cyano. In one embodiment, the said substituents R? which are
20  optionally present on the group R? and which in the afore-mentioned embodiment are
defined as in the general definition of R?, for example 1 or 2 such substituents R%,
or 1 such substituent R?, are not located on ring carbon atoms within the group R?
which are adjacent to the atom via which the group R? is bonded to the
oxazolopyrimidine ring depicted in formuia 1. In one embodiment, the said further
25  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, hydroxy, (C1-Ca)-alkyl-, (C4-C4)-alkyloxy-, amino, cyano, in
another embodiment from halogen, hydroxy, (C-Cq)-alkyl- and (C1-Cy)-alkyloxy-, in
another embodiment from halogen, (C4-Cq)-alkyi- and (C;-Cy4)-alkyloxy-, in another
30 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.



{415- (3, 4-di f | uor o- phenoxy) - oxazol o[ 5, 4-d] pyri m di n- 2-0] - 2, 6- di net hyl - pheno
Xy}- acetic acid,
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{445- (3, 5-di fl uor o- phenoxy) - oxazol o[ 5, 4-cl ] pyri m di n-2-y1] - 2, 6- di net hyl - phe
noxy}- acetic acid,
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y}- aceélkﬁa@ﬁnd!sulfonyl and di((C4-Cy)- alkyi)ammosulfo l m another embodiment from
{445-(2-Tluoro Cp enoxy? oxazol of 3/I’I m di n-2-y1] -2, 6-di net hyl

phenoxiglogerst(Ce- Cé;a-.adkyi (C3-Cr)-cycloalkyl, hydroxy, (C;-C4 -alkyloxy, oxo, (C'g C4)
{445- (%lkﬂg((% My @%Ihgog(% WGQR%XM%‘%%&&O 1) alkﬂ)gmnllomc?/laﬂoz yli-2, 6-dimethyl

- 30 phe

{ 445- (dmplolsarenyd; (foﬁurg;)cam;hgzmm@sw@ z@@imgwf @JM 1y§mh@s@f@hiyl i, 6- di met hyl
phenoxyl - acetic acid, WO 2011/ 0860 9PCT/ E 2011 301
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acet i calkgjainino, c:yano and ammosuiflonyl in ar(ljother emb(fjadlment from halogden (CP] (‘14)- )
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-di meth oxyl’-acet’
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e (GBS S BT EE e RYITineningnotss sogdnantdiar MelRasm (611) 2. 6.
(485 (T DIl G a-aliviony, a0 (G oL araioagino; Imenpther 1y 5 6
- di netémbpdinesk fioat balogeac(Gr- C4) alkyl (Cg-C7) cycloalkyi hydroxy and (C4-Cy)-
alkyloxy, in another embodiment from halogen, (C+-C,)-alkyl and (C4-Cy)-alkyloxy, in
20  another embodiment from fluorine, chlorine, (C1-Ca4)-alkyl, (C3-C+)-cycloalkyl, hydroxy
and (C4-Ca)-alkyloxy, wherein in all these embodiments ail alkyi groups
independently of each other are optionally substituted by one or more fluorine

substituents.

25  In one embodiment, the optional substituents R*! on the residue of an aromatic ring
representing R, for example on a phenyl group or pyridinyl group representing R®,
are chosen from halogen, (C4-Cs)-alkyl, (C5-C+)-cycloalkyl, hydroxy, (C1-Cq)-alkyloxy,
(C1-C4)-a'tky!-S(O)m-, amino, (C4-Cy4)-alkylamino, di((C+-Cg)-alkyl)amino, (C1-C4)-
alkylcarbonylamino, (C,-Ca)-alkylsulfonylamino, cyano, {C4-Cy)-alkylcarbonyl,

30 aminosulfonyl, (C+-Cas)-alkylaminosulfonyl and di({C+-Ca)-alkyl)aminosulfonyl, in
another embodiment from halogen, (C1-C.)-alkyl, (C3-C;)-cycloalkyl, hydroxy, (Cq-
Ca)-alkyloxy, (C4-C4)-alkyl-S(O)y-, amino, (C+-Cy)-alkylamino, di((C4-C4)-alkyl)amino,
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, 6-di met hyl - phenoxyl -acetic acid,

{445- (2-fluoro-3-trifluoronethyl-phenoxy)-oxazol o[ 5, 4-d] pyri m din-2-y11-2,6
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- phenogydras aiigogufoflyl, (C4-C4)-alkylaminosulfonyl and d|((C1 Cy)- aikyi)ammosu!fony!
{445- (4-chl oro-2-fI uoro-phenoxy)-oxazol o[ 5, 4-d 8yr| m di n-2-y1] -2, 6- di net hyl

phenoxijilanaiien embedimengfrom halogen, (C1-Ca)-alkyl, (Ca-C7)-cycloalkyl, hydroxy (Cy-
(-1 528l T4 ARBI MRS L) Sudnsihie, B Padharh o ot by
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i n- 2- yalkyl, w@ﬁ@kcyydmjbyu bydrok, (C 1m)wwmawaequ159@@my@amwas
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( ridbht imaibgan Zby+®&wjkwx(&£df®cmadqmmdmm an@{@{ mpalﬁmxy,}mammer aci d,
g{ 3 1]6 g@ﬁgh%i@& fw%io%%&tnmé Be)ne%l%t/ihe{n%z(&wé > I%)ﬁ&yolé %%18[ mAbcgg ifrent i din-
{ 445- (hemaniohhazehiofny| @m )@1@4 q[kglé,g%y@lo@ww ThydirexyPadd [c ACOr-diiRipy | - phen
oxyl acetic acid, {2, 6-

met hyl wbwairwmailsmrs@mbwﬁw@ka)@fsaﬂrybarpyps indiperdently opaectorifier at@acet i c

d,
?(Z:I 6- dOptE allﬁsﬁgglttj?dn%\f RW oﬁmor%|ﬁHO§n?/ISHQ§/t3tU89§ZOI o[ 5, 4-d] pyri mdin-2-yl kp
heirfoxy} - acetic acid,

{2, 6-di met hyl-445- (5- et hy ledln 3-yl oxy) - oxazol o[ 5, 4- dlpyrlmdln 2-y1] -
phenoxl\y}oned@@ppgmmtdthe opt:ona subs’atuents R’" on the residue of a saturated or

15{ 44564 F\F&H\é’tr c?ur?é’éthfﬁé@d Ty r8YekeRtaF R Y oo S pYb It Abder il 3. 6- di met hy

phenox ace

{445 (ﬁk}‘/[l (E);ﬁypt;zynicnhIhytShyd!mxy)(mﬂz)dilq{l@qﬁﬂdbpwgl-m)damy@(ﬂ)ln Zarfindi met hy| -
phenox()e CS ég‘/la?mmo di({C1-Cy)-alkyl)amino, (C+-Ca)-alkylcarbonylamino, (C4-Cy)-

20  alkylsulfonylamino and cyano, in another embodiment from halogen, (C1-Cy)-alkyl,
{(Cs-Cr)-cycloalkyl, hydroxy, {(C:-Cs)-alkyloxy, oxo, amino, (C1-Cy)-alkylamino, di({C+-
Ca)-alkyl)amino and cyano, in another embodiment from halogen, (C+-C,4)-alkyl, (Cs-
Cr)-cycloalkyl, hydroxy, (C4-Cs)-alkyloxy and oxo, in another embodiment from
halogen, (C4-C4)-alkyt, hydroxy, (C4-C4)-alkyloxy and oxo, in another embodiment

25  from fluorine, chlorine, (C4-Cy4)-alkyl, hydroxy, (C4-C4)-alkyloxy and oxo, in another
embodiment from (C4-Cs)-alkyl, hydroxy and oxo, in another embodiment from alky!
and hydroxy, and in another embodiment they are (C4-C,)-alkyl, wherein in all these
embodiments all alkyi groups independently of each other are optionally substituted
by one or more fluorine substituents. In case the residue of a ring representing R®

30 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.



{2,6-dinmethyl 4 [5

([1, 2,5]thi adi azol - 3-yl oxy) - oxazol o[ 5, 4-d] pyri m di n- 2- A- phenoxy}- 20acetic
aci d,

{4[5- (i sothi azol - 3-yi oxy) - oxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6- di net hyl - phenox
y} - aceWN@ 28¢1/§86073 PCT/EP2011/050301

{2, 6-di met hyl-445-(5-trifl uoronet hyl 28hi ophen- 3-yl oxy) - oxazol o[ 5, 4-d] pyri m
di n-2-y1] - phenoxyl -acetic acid, 25 {2,6-dinethyl 4 [5

(thiazol -2-yl sul fanyl) - oxazol o[ 5, 4-dl pyri m di n-2-yl ]t henoxy}-acetic acid,
{2, 6-di met hyl-445-(4-nmet hyl -t hi azol - 2-yl sul fany1l) - oxazol o[ 5, 4-d] pyri m di n-2
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nmet yl%%naé#-acet i.c acid, WO 2011/086079PCT/ EP2011/ 050301 39 wherein a
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of the conpounds of the formula | and their salts and sol va i ch
t & coatesumiddetrare (Ot -4 arabtve sabstitwents hinaore ennblodimeent, nptidreal substituenty. | n
one process, .a conmpound 10 .of the formula LI is re e i th conmpound of
the Fotng mifbdebagrpeadd pisolin SPME Hehami G s o Seo5asBom ne
gr oupsorte ersboBimem2tiaNguiBet Bf bitforapsuestnGentafont 6t kor mukag ok gnd 111 are
defined as in the conpounds of the formula | and additionall'y functional

gr oupsarethebempediseent 1,2, Sratbdt another sodimenhe, 2 or i sfanotigrecur sor group

corpounBEog TR e bR oifer et 5 shF A6y oARoReE e B bltadBeq in o
nud eofiy barboaraiomt ircofieeibddiment) Hetasbosded 4R SHAY cafboh Aiahpaarhasom for
exanpl e chlorine or brom ne, or a sulfoxide group or a sulfone group, for

exanpl Rtadaen tof ringdhetsreripa. Het oso Reid-giem f@ﬁzSﬂ&mm@deﬁn Ak is a

a - CA)e f | t:hyl ' f
Comoungn efeq BE PifRemb o i Bt rTodMent P mefitferbd BE bufiBiitlopdd!®
subst i inwriotimerrerabodioTent 5-meentzaed tn7 ahembered, e abothes efibadiraént 5-

car1 ceBlS i BLBpmpgEed 18 dhaltier srbacbimesl e ERera RORA ShoRFE el |
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including oxetan-2-yl and oxetan-3-yl, tetrahydrofuranyl inciuding tetrahydrofuran-2-yi
and tetrahydrofuran-3-yl, tetrahydropyranyl including tetrahydropyran-2-yl,
tetrahydropyran-3-yl and tetrahydropyran-4-yl, oxepany! including oxepan-2-yl,
oxepan-3-yi and oxepan-4-yl, [1,3]dioxolanyl including [1,3]dioxolan-2-yl and
25  [1,3]dioxolan-4-yi, [1,4]dioxanyl including [1,4]dioxan-2-yl, thietanyl Encluding thietan-
2-yl and thietan-3-yl, tetrahydrothiophenyl including tetrahydrothiophen-2-yi and
tetrahydrothiophen-3-yi, tetrahydrothiopyranyl including tetrahydrothiopyran-2-yl,
tetrahydrothiopyran-3-yl and tetrahydrothiopyran-4-yl, [1,4]dithianyl including
[1,4]dithian-2-yi, azetidinyl including azetidin-2-yl and azetidinﬁé-yi, pyrrolidinyl
30  including pyrrolidinyl-2-yl and pyrrolidinyl-3-yl, piperidinyt including piperidinyt-2-yl,
piperidinyl-3-yl and piperidinyl-4-yl, azepany! including azepan-2-yi, azepan-3-yl and
azepan-4-yl, oxazolidinyl including oxazolidin-2-yl, oxazolidin-4-yl and oxazolidin-5-yi,



WO 2011/ 086079PCT/ EP2011/ 050301 40 hydrocarbon such as benzene, tol uene,
xyl ene, chl orobenzene, dichl oronethane, chloroform or dichloroethane, an
et her such as tetrahydrofuran (THF), dioxane, dibutyl ether, diisopropyl
ether or 1, 2-dinmet hoxyethane (DME), a ketone such as acetone or

but an-®(»RB11/88688% er such as ethyl acetate or butyl BEER2)1HODIIGT | e
such 5as acetonitrile, an am ne such28s N, N-di et hyl formam de (DMF), N, N
di met hyl acet am de (DMA) or N-nethyl pyrrolidin-2-one (NW), or a m xture of
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tenperatures from about 40 C to about 100 C, depending on'the particulars
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N- et hrglspeciibdiétne, or an inorgani c base such as an al kaline earth netal
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sodi um hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassium
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conpound of .the farmula Ill can also be treated with a base and converted
into aarya?{th§e°‘p9§_f3§'?gre§“a%%4'6\eé‘?st ﬂ"ed?fg};{@iriso‘?f tﬁﬁt&'ﬂﬁ@%@nﬁﬁy@rﬁf‘yﬁnq Ae forml a
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procedures described in the literature or analogously to procedures
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F | th d f the f la Il can,kbe obtained reacting a
5 arm T BOF PRl SR CoAT 08 SlFheRS FBARHPIET 0" S ReRe T EVFO Moo
car boxyith feshic iR s¥6H baRpelindHef R kthalaV, bp eV StefeSi8oRBHAthAs 25 the
formula VI, cyclizing the Fatter conmpound with formation of the

oxazol%}%Md'j%ﬁﬁ&@@oiﬁ@mfﬂf@mﬁmﬂi@ﬂﬂy@a@,\ﬂéldﬁth@b‘mawdtégﬁaib/hﬁ f]?r nul ? VI,
3 . ) T i
by e B el SR by SO kAN s Pl B o Bakbatng of the

f d6mul subjectwiitied pesenainveatynbe a conpound of the fornmula Il depending on
the meaning of R and L1, and 30 optionally nodifying the group R in the
conpound of the formula I X to give a conpound of the fornula Il. WO

2011/ %@%@fﬁ% &R %%W%héjinv&tﬁnjwrﬁth @/it'ﬁlreépegy to%ny strlu\étural

elements are defined as in specified embodiments of the invention or definitions of
such elements, and which are a subject of the invention, are compounds of the
20 formula I, wherein
R? is chosen from (C1-Cg)-alkyl, (Cg~07)~cycioaIkyE-Cquu- and Het-C Hz~, 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
25  the 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
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
30  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;



F&Z Xa VIII VIl VI NN X-R2I N R IX The groups X, Rl and R2 in the
conpounds of the fornulae V, VI, VIIl and | X are defined as in the
compounds of the formula | and additionally functional groups can 5 be
present in protected formor in the formof a precursor group which is

| at er BEALBA18860A%0 the final group. The group Xa i nPCAERBDHLORAS0ODS the
formula VIII is defined as the group3X in the conmpounds of the formula I,
or conprises a part of the group X in the desired conpound of the fornula

|1, susihd thath&fdrenpd S6d haatidroaretiefited 8910 bl ddmmidol sithae VI and
VI the group Xa and any parts of the grou 10 and F& remaining in

the cofRyBRARNGS OEﬁh@f@WWﬁli&nm(aﬂb@e@ﬁiée eatadimentseefi thednandiep oK. For
exanpl&eﬂdl{bcﬁsa?@s[t{]ﬁﬂ*rgr&gﬁ]%s an al kanedi yi -oxy group, the group Xa in

t he conpoun or fru can be the desired al kanedi yl - oxy group
and the group F& can be a hydrogen atom attached to the oxygen atom or
th Xa c be t he al kanedi art, the group F& is a |eaving group,
an 5 g’@fx?’ﬁp €1eprg the fermaula f’ﬁLﬁfﬁf &fitheir stegepigamedig gr oup

t he oefg%e aia%.seﬁfm&’ef %réagsﬁngﬁa f&‘rﬁ%: lé;pl r%kbagﬁ@*;gé 8@%%‘8?1@90 forms the

desir I'kanedi yl - oxy group after al on o t he

f or nul acodptaivetshlis treerectadribe qﬁhySnbbgﬁMlmdcaeMalbﬂe soMétes of any of them,

2011/ 086079PCT/ EP2011/ 050301 42 The groups FGA@ and F& in the conpounds of
the foAEI%R Vv, VI, VIl and VI1I are functional groups suitable for the

type oA ,§@H@§érpgo,%5@@nbosformthe desired group X fromthe group Xa and any
part of the groups FGL and FG remaining in the 5 conmpound of the fornula

| XO FoX Iseszamrefrow(%{és)@ﬂwmcma (- @&kd&mﬁfyi(ﬂrtm@@@@)@kmd}yi -gxy; an at om

Fa1 acRnenrdrer 4PenTend ar R gh hen Y bR e can

be a |paidingdigr srepplidallpsulsstiialeddsinoms @mﬂdréﬁngmlt%gl;é‘r?ato%é)ﬁ]/ Rferidical 0di ne
or a sul fonyl oxy group |ike methanesul fonyloxy, “trifluoronethanesul fonyl oxy

or 10t@ diffpeniiskbeivents RTF the group Xa is attached to the group R2 via a
Lnone 8 R o PR 651 By BE e o AL SURMBRR D 5
tHiss case v chaseribfrolmal aad2, oF & 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 (C-C,)-alky! substituent and
one of the ring sulfur atoms can carry one or two oxo groups, and wherein the
20  residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R®*; o
Het is a residue of a saturated, 4-membered to 6-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
25  one or more identical or different substituents chosen from fluorine and (C+-Cj4)-alky!;
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.

30  Another such example are compounds of the formula |, in any of their stereocisomeric

forms, or a mixture of stereocisomeric forms in any ratio, and the physiologically



can al so be a hydrogen atom or a carbon atom being part of a double bond in
an al kenediyl group representing Xa if a Heck reaction is used for
attaching Xa to R2, and 15in this case FGL can be halogen. If a Wttig
reaction or Wttig-Horner reaction is used for attaching r to R2, F& can
be a p\‘i&@ﬂéhi%%?%up such as triphenyl phosphoni o or BCIHBERAOMIE038buUp
such as diethyl phosphonyl, and the &inpound of the formula XIV can be a
phosphoni um salt or a phosphonic acid ester, and in this case F@ can be an
al dehyaeceptanlp safé Berbohankahe peySiotitical G eptdtid soRBfbsVoiEhVETtHam, 20
General |y, the group FA is present on the carbon atomin thé phenyl ene
group ¥neK¥t erocyclic group representing R2 which in the conpounds of the

f or mul X, I'l and | carries the group X. The group FA@ in the conpounds
of the forrffulae V, VI and VIl can also be present in protected formor in

t he foXis ohoserpfrecuiCsats)glianediliaci (Cs-Catadkaraaiended into the group which
in_the_¢onpound of the formula VIl reacts with 25 the conpound of the

f ormul B 1 $Hosepdfora,wRpeen an(ferGuyall¥ioup representing FG in the conpound
of thept i | ; and Vi
n prosent B P R e St o R ARy it A S o oup
such addentitalor WifferehesubstitientaRES;l et her I'i ke a nethyl ether. Such ethers

N R b o e e TR By SRS e e o BDF P s WRGTOBE | ol
in theahd Ler@lchbSen frem %%my, eriRY ifa résid?@?f%&@éﬂl\l}lfat%t%g BREATREaEHOYPS

(Thieme Verlag, 1994) or T. W Geene and P. rotective G oups
i 100 gasmbesya tn égnempgrsth menasychc sohisyclicodey whichheorgposgs 021 ion 2t he

o oup 3eGgE) oot EhTod ndter GarBa R b i O BoBiS duhekinmneer B o o e,
and t h@eatmpeitadentatdrhe cha & Nydraaeh Hitemhs 2 @%CMK i ubRGidnpahhde. L2

;
can also 5 be a group of the #orrml a FGl- R2-C(OS- and the conpound of the
f or mul @N&/otHe ANAISUIRE atoma CaeEANYONRR PUVheX@ Bratps. Bod véetaipltbe The groups

R in 0 ; f : I | X can hydr oxy group or

a hal Orlggﬁju%tégﬁ]f@g%ﬁ%%&r%ﬁygr%%@ghgeﬁi %ﬁlg%gﬁé%%gr@&ﬁﬁggﬁégﬂm%{hg in the

syt heidiesticd! or hiifferonpsubstitiapits RAE formula |, such as the conpound of the

for rrulﬁzzl_v, rraérmgl so, be present in_another 10 tautonmeric form for exanple
ke §hpapndmo

inth M Balegep Ny PR (& 114 liakwrand Brpbunalkygioxyhe formula 1V
hyiel# i ng thesi t d
of *t et o GhpSenRom (RBReN & CORIKIL (- Ch-CRfoiT ARRORY B CL G P oduer s,

can alabylbry,enpl oyed or obtained in the formof a salt. 15 The reaction of
the c ounds of t formyl ge, 1V apd V ¢ be carried out under standard
condi ﬂlqg §q"fc?rs“{ur?e&ea%§?téffn${8.a’ e ﬁ?ﬁ%@%%%ﬁegcm%%@’%@tﬁwpp aci d
depi valhisR dohks is%@_ﬁﬁﬁ?h@@rb%ﬂ&h@éﬂﬁ’ﬁé:’n@-an@?%gélvbﬁ’lcﬁ REpbRAE] g, | S
carried out in an inert solvent, for exanple a hydrocarbon or chlorinated
hydr ogirhearbenationts whenziaike resitiue néa hejérenysle ihbpliaisiyzamsiituted by

di chl hl f 20di.chl h , h THF,
i oxar OBl R0 aciithal & Gfifien slibshSabRemasen Boen Alofs he Wit Mkt et one
o butiaRerdsiPal alkgl MEIRLIAUCIHrl O, BFGIFE, inRipdhihlly BFBRAK Biheyr Wat e

or a mxture of solvents, at tenperatures from about to about 40 C,
for ex@ifhindependentyedfany eber subativenis, aredptipralip subsiftuted iGenpear| y t he
reacti i i ith addition of a base, for exanple a tertiary
a%gne,rﬂgﬁ%ﬂu%%‘é&%ﬁ%%rﬁ%\q am ne, ethyldiisopropyl am ne or

N- net hyl nor phol.i ne, or an inorgani c base such as an al kal i ne net al
hydroﬁ%ghecar bonate or hydrogencarbonate |i ke sodi um hydroxi de, potassium

hydr o ESWE A APISATRICOMBRINGSOT Re datimidadt ie asly afdheinsterecisomeric

hydr o r : L ‘ c&gp,% d - Q. Ul VI and VI
IS ge%gﬂgﬁ@%;g&ﬁug%egﬁlté ?‘?cﬁé%'ﬁg‘.’“gg?%%8| vent ,“Bf %'P(ﬂe&éa%%&gg%gﬁgohol , such
as netdtmeptabl8Baks taredf, anditse physiahgicallgracaspttbiesolvateshofamyldiRheh, oxane
or, .DME, or.a mxture of solvents at tenperatures from about 20C to about
868, reT8npl e tenperatures from about 40C to about 80C, in the presence
of a bagep:for exanple of an WO 2011/086079PCT/ EP2011/ 050301 44 al koxi de,
such as sodi um net hoxi de, sodi um et hoxi de, potassi um net hoxi de or potassi um
t ert - Plisosheren fromd&s Catadkanesiy ard (Ch-Cd)alicomgdixhakypf the fornula VI is
hydroxy, the cyclization of 5 the compound of the forrmula VI to the
conpound of the formula VII can favorably be carried out in the presence of
a hal ogenating agent such as a phosphorus halide, |ike phosphorus

pent achl ori de or phosphorus oxychloride or a m xture thereof, in an inert
sol vent, for exanple a hydrocarbon or chlorinated hydrocarbon such as
benzene, toluene, xylene, chlorobenzene, dichloronethane, chloroformor

" o o~ a1 ~N N P~ a2 A NN P~



such as a tertiary amne, for exanple triethylamne, ethyldiisopropylam ne
or N- 20net hyl nor pholi ne, or an inorganic base, for exanple an al kaline

nmet al hydroxi de, carbonate or hydrogencarbonate |i ke sodi um hydroxi de,

pot assi um hydr oxi de, sodi um carbonate, potassium carbonate or sodi um

hydr ogéf{2 20086879 The t hermal cyclization can favor aBOJ/BE2pét/0808@t in a
m crowave reactor. 25 The coupling ofd32conpounds of the fornmula VIII wth
conmpounds of the formula VIl can be carried out via reactions of various
types RS isAEH R rdrA tyeled R @Qp(@,i,cgp@kﬂ),(arrpl e via an al kyl ation reaction.
For exapple, if the group R2 carries a hydroxy group representing FGL, it
can beRals@heidenaiwhisy ia opbapalyrubstityted olenepn morering catbarGatomss by | eavi ng

group suptahl e § I | ]l g2substitution reactions such as a hal ogen 30
atom I@Eéhc Iogrcfdﬁéer?ﬂﬁg%b%%ﬁjear{%#% odi ne, or a sulfonyloxy group like

met hanR3id 4 eswitiox pf arsatwhisenmiidatumatey B-mehenarus e Prhbmbergdbst i t uti on
reaction at the carbon atomin the conmpound of the fornmula VIII carrying

t he grBeposYlicdie Whichformmiises @ ouhdag helgroator chesery fpeTNER2and 8050301 45
st and [ ' i e 0, t .person

ki 11 oot el gh afifiahZaf £ R gk 2B o lcy SHPARA SR RE

sol venand omgexudiuplatora capdrmogasizoor o oXd graupat add yrdireinahboessigueivfas
benzene to(lg#ene Xébe@e chl or obenzene, dichl oronet hane, chl orof orm or

di chl Jiife{SHRRPNaliy SEpsliites frhoRe 05 Mgle ring GArRAR aleMp By yeertiasée! di i sopr opy!
et her @tcfMEsuRBitBLRRNWY- such as net hanol, ethanol or isopropanol, a ketone
such as_acetone or but an:2-one, an ester such as ethyl acetate or butyl
adéx atB’” ia chiosen frenshalegas, urooni(CriCo-allah and (2 -Sychikpioxy;

N, Ndi ne$shyl f or mami de, or N hy| r,ol i din-2-one, or m xtyre of .sol vents,
at te ér'étchpﬁgn ?’]PB?TPQI{?BEF’”@B'é)fp%&ﬁb%b%(@’%ﬁfﬂr h%ﬁﬁﬁ% Pﬁgé&*t%ﬁ“per at ur es
from l8kabryt 40 C to about 80 C, depending on the particulars of the

specific case. Generally it is favorable for enhancing the nucleophilicity
of t heweiaibeaheydpalkykbgioopauindependertlydif@achi attienandimdapeddeantlyc bf asy

| i ber I he_re ion, 1 d base, for exanple a base, for :
exarrpf‘éatﬁgr g@tﬁ%tﬁg?@}sa 'en‘gof‘t}@%ﬂ)ﬁSHQS@P%éﬁ%?%?noﬁE]O"Qﬂ‘i‘fﬂqﬁiafg'bﬂ%bﬁmam ne or
N-ifet hatbstieudis cheserdfro@fiudiiedaitl (C PEgealk|ch as an 15 al kal i ne net al
hydri de, hydroxide, carbonate or hydrogencarbonate |ike sodi um hydride,

sodi unhg@bRI gyl pod ad@nerivhginups indepspdeniy ebeadnether apdt assi um

am o Cogpe AEY e INE! S gt 4R MBS IARL G B e e,

pot as sftuorineesubstitumntsle, sodi um am de or |ithiumdiisopropylanide. A
conmpound of the formula VIl 20 in which FGL is hydroxy can also be treated
with a base and converted into a salt separately before the reaction with

t t Besi i ith d of
LD FanRANe Also' it FUBt @ ol SneciRPebmiBsuns BRRRSeAhatL oGy PR T ohd
of t heexaonpial@mpidurias wiicit hefrésensemnpddioxents af i Boehiiorcwhessib ebei nto a

ot h AR AROPS AnE MRS Hevaaeral gk RLbe SRR TRder the
i o ; AR _ _ aer | at
Ry e R ol D N e O e L e G T
phosprapmdiesioat sy @re grasipjeg ivd Sphpraseot invention jri amospihierestemrcisomens t
ti | , t h h THF di f. 0.
NRE RS A kR SR eoage R larH9h o B i BEABT RIS ¢ he
f or mul ghyéidibgiobhhacsumaniadaitef afdm therfokhaf ¥id physogldafPakbéRable

met al -catal yzed reaction can be performed under the conditions of
pal | adidlvatedcheyy of tharaslsrespaslivenerecivvhesher aispecifinsompeiindsdsi ne or Suzuki

coupl i §igiody A8t QRPHIE I MBoAR HnAPA3 R a 4Becific salt, it is a subject of the
invention both in the form of the free compound and in the form of all its
30  physiologically acceptable saits, and if a specific salt is disclosed, additionally in the
form of this specific salt, and in the form of the physiologically acceptable solvates of

any of them. Thus, a subject of the invention also is a compound of the formula |



reaction (c. f. A de Meijere and F. Diederich (Eds.), Metal-Catal yzed
Cross- Coupling Reactions (WIey-VCH 2004)). The conpound of the formula I X
can already be a conpound of the fornula Il and 5enployed in the reaction
with the conmpound of the formula Ill, if it has been obtained froma
compoulP g0 11 48608Pnul a VI in which R is hal ogen, suBRT4AEP201 b056801and

t he hal ogen atomin the cyclization @3oduct has not been replaced in the
course of the synthesis, for exanple with a hydroxy group during work-up,

or if whichds chesen dbtrahmedné oo mare ef MROBPECIHE coipolinasdl meMorhiiaich R s
hydr ox and ;10 concomtantly with the cyclization the second hydroxy group

int heg%ﬁlﬁﬁ%mf%}ﬁ inRaIding thel example sompagerapesified drelew.ans ter epl aced with

a chl ogj i VGl i:

hosproy De BRI BoftpitaRiESedlishloB) dron iSSP dodERiRe RONA %y ar oy,
i s obt af amdottheny cllierain the cometunt, oftthe fdwielilaxys gsabject of thedneemeouind of

t he. f or mul ? I><sEcan be Qo?verted into a |eavin roup, under 15 standard

coriti ¢ FORGT 1% SITERSABAC RIS & P RishirahslelgeRoReNs TSN A Bt iby

tr eat nEgblicebld) A& ARERARPR MBALSUETs SHGMPBENE P RRSRIALES) 3aki de, or into a
sul fonyl oxy group as 1 ndicated above by lpreat ment wth a'sulfonyl chloride
or sul plydiclogicallyl rtcentableraiditadhamnof, vehighaist clradearfsoraf t he specific case,

Ao e BEE? LSRRt el poRa gl b " 1
advant @gepus[3--A0gid-phémsySorbRoiB5, 44 rm&mﬂﬁfg-ﬁgﬁggﬁap&ﬂrd%i I X even

though it already is a | eaving group. For exanpl'e, ound of "the

f orthul {él-ﬂsxa,%rd\rﬂuots@rphenpsy)maaggxhéAscéi@hrim'gﬁmﬂ-yi}—a edinathylbeheroxyer t ed into
a corrpgélé}%é')({idthe formula Il in which L1 is the group -S(0)2-Al k and which
is then"feacted with a conpound of the formula I, by treatnment with an
al !<ane&U[!Sf-ﬂ(z;ﬁ-@iEfimjr@l-pﬁfenBﬁ)td)@zbm[wL@pWiﬂﬁi(ﬁé@yiﬂﬂ;ﬁ-@hﬁtﬁyifplﬂﬁéxyﬁ

(G -CA)-al kyl.. Such a conversion is generally carried out in thé presence
of a b3eRYcagdh as an alkaline netal hydride, hydroxide, carbonate or

hydr oggngas-h e sqdi N J Jeyol Ly dy oxi : sium
hydrox@d , és)@'lm% bﬁ%ﬁ%@g%?%ig?ﬁ%fgﬂ)BgHHé&é% g@@?‘ﬁ‘ﬁ{rﬁ‘%ﬁ’%ﬁanme or

sddi unpiinyrenglesetic boidate, in an inert solvent, such as a hydrocarbon or
chlori ed 30 hydrocarbon |i zene, toluene, xylene, chlorobenzene,

i chl ool AT SR AR B A SR ORI AHILS G B e RaT PBERINV R OPHE

di oxangcid’di butyl ether, diisopropyl ether or DME, an am de such as DMF or
NMP, or a m xture of solvents, at WD 2011/086079PCT/ EP2011/ 050301 4.7

t enper 244 2<2fluom-pbenwxy)®x8zoio[ahaljpyrirb @irc2-yio2, Gediargih\d-phienbeyjper at ur es
fromabout 50 C to about 120 C. An al kanesulfinic acid can also be treated
wth aprﬁgécg"%ﬁﬁ’dconverted into a salt separately before the reaction with

t g copprudciibrd- _ i fai o - aration
of thgmc)_orrpounds g&ﬁ%@ééﬁlﬁg% dl@ﬁ-"g?ggg eezc'ﬁadr{g% aﬁg?n%gﬁ %)Eﬁ;r?r;pl e, the
group @@dR3 introduced at an earlier stage by reaction of a conpound of the

for mul | Ly 4 i IS | eavin r .or. .by. reacti,on of a conpound of
t he fo{?'" r@—%rﬁ%ﬁ%ﬁlﬁ%ﬂe&%&)- ’F%Zogc?[gli‘%gﬁwr‘%?'f‘%)ﬂﬁ%sé“%“%@%be whi ch has
been oftigid@iatetymsidconpound of the fornula VII by conversion of the group
R into the group L1, with a conpound of the formula Ill, and the obtained
produc@'w&cﬁtﬁoﬁ'mtﬁwm@ﬁmo)@mdq{é,4f-6}Pfx‘[delV’r3'V|]~thﬁ-le©th¢brrpound of the
f I I nat i ons gi ven above for the reaction of the conpound of
t%ﬂo@)ﬁ% og&?%f:ggcg & [1 and the reaction of the conpounds of the formnul ae
VI | an@d-[g+@Hcrdpml-ghdrioxydoxa zeio[Gli-alpyrinidin-2SMez, sidieetiaaphefdxpl &Rdic n such
synt hesi.§ of the conpounds of the formula |I. Further conpounds of the
fornul%F"a' can be obtained from suitabl e conpounds prepared according to the

o . . LAy o compoun o0, acto
Cont ol ey piterylofonaz0I006 4 IS HAOR 2502, Bt oRBHOHISREE N, o o
by estiéloHestitoromhemmylroxammlolByHdlpyisisin 2y melivaphenoxidogtiaticn,
acyl a syl fonylation, re __oxidation, conversion into salts, an
o%er 5{49@6Q’®9£ﬂiﬁf@,noéy£9¥ﬁd§ﬁg‘#a&¥f *%P%Yﬁr@@%@xy}rmf&ta&%f rom an et her
group 21){4@5#@&u@+@aﬁmwfo%zswmloquniaﬁagsy;p;ﬁhé}ﬂf@gztrhbﬁygg}&&ﬁomer from

a protected hydroxy group by 25deprotection, ‘can be teri

> to give a
carboxdfiic acid ester or a sulfonic acid ester,



or etherified. Etherifications of hydroxy groups can favorably be perforned
by al kylation with the respective hal ogen conpound, for exanple a brom de
or iodide, in the presence of a base, for exanple an al kaline netal
~carbonat e such as_potassi um carbonate or cesium carbonate in an inert

sol venVO £B11/888APPe an anide |ike DMF or 30 NWP or aPké{Eimn2011/@603@%kt one
or butan-2-one, or with the respectiwé al cohol under the conditions of the
M t sunobu reaction referred to above. A hydroxy group can be converted into
a hali (2-fleatavphénadyd oxazolaf NaensrimidirRgsiitpheh eordt aglcan WO
2011/ O%Ig%?%PCT/ Elgggll/ 050301 48[be repl aced ?\n“]t% ad\}gl;?et of grdc:)ups in a
subst i talor@r YERRNEHPRNPXIZIRIP A T %m@ B4 YAt }flu@rmhﬂrprmoawz ed

reacti QiLucAditro group can be reduced to an anmino group, for exanple by
catal ytic hydrogenation. An am no group can be nodified under standard
condi t34%—$5—f(2nﬂuafdeyhaméMOxbmioﬁg:a@ﬂaymrblyilrrueaw:]t;jatwnw;ﬁrbpa)nﬁtaécﬁéen conpound
50r,. by gigzéll ve a nat| n of a cgﬁ?ony onpound, or for acylation or

sul¥ o ?/’I{ T 'ﬂ“PEPr é)x%o oy %\HWt'ﬁz‘a/i]r@a%’tw}v%‘”&%hﬂ@@m%"ac| d
derivagdiye, |ike an aC| d chloride or anhydride or a sulfonic acid chloride,
or with an activated carboxylic acid which may be obtained fromthe

car box%41¢5 -tefldotyrpheratyrentzoibitd ameimidinag- y@]g:dTﬂndw}ebutync acid,

10d| cy 1{%—&@%—%'8&}08 ZO' ea_ %)Bée;gj‘ %C 6ybrPngI||dl| ?J 2S gccp me?hy+ p%enoxy}

1 (3 %qgﬁ,@gb@m nopr opyl ) - 3-et hyl carbodi i m de hydrochl ori de (EDC),
7-azabenzotriazol -1-y1)-N, N, N, N -t et ranet hyl ur oni um hexaf | uor ophosphat e

( {4-B-Cepinrepyioathen) mmzoiess Hydlewiaidimey N2 6- ditethyidphenoxy}-

tet ra (%er{%a%c?m umtetrafl uoroborate (TOTU), or Rbenzotriazol -1-yl oxy)-

di met h S met hyl enel - di net hyl - amrmoni um t et r af | uoroborate (TBTU), for 15

exanpl {e 6-Bir6ethipPAY5.i(8-nasthyll- BitbRy)- @Eéﬁéﬂn[%ﬂd}'@znﬁﬁdihﬂé ylg—gﬁeﬁaagrac%bd' c or

basic conditions to give a carboxylic aci d carboxylic ac group can be

acti va®@d or converted into a reactive derivative as mentioned afore and

or - rary e e R i B AP A PBR 2, By Moy PRSI o °

exidmpl gropivndhaeibkyl -S- group or in a 20 heterocyclic ring, can be oxidized
W th roxide |ike drogen peroxide or a peracid to give a sulfoxide
moi et?zg%eé) f@ﬁﬁaﬂ*&cﬂf’r d é@wph%@&ﬁﬂng&{gé@]pv&m%n -yabenoxdr boxyl i ¢
aci d %Efonﬂf@&@ and a ketone group can be reduced to an al cohol, for
exanpl'e means of a conpl ex hydride such as lithium al um nium hydrl de,
lithi Lﬂﬂz)ﬁfmﬂ'ml-de(%@? S-difiuono-phentygrixdeolof6 dedipptimitin2-yl hphéooxg)l a | or
an internediate 25 such as a conpound of the formula II, which contains a
doubl ""BBIRYIGRSY: triple bond in the group X, which can be readily obtained
Viogy a ) und of the
G A s s S R SR G
conpourftensixy}- p@pﬂ@wmabai X as outlined above, can be converted into a

or ool SRS IEaasR o B IR Bl B oo b e ). Vo
2011/ O8iten fdpAd 5cRH0301 49 Al reactions used in the above-described
synt heses the conpounds of the formula | are per se well known to the

skil | e’%t[%@@'@ﬁt%& (@a{ﬁ -fheorearhenedyooxazghe]8 d-dlrarithidio -2 ghrghenoxg- accor di ng

t E!ﬁz"g ly to, procedures described in the literature, for exanple
|%5Ho ﬁ &Eal\/bt hoden der Organi schen Chemie 5 (Methods of Organic

Cheni s2-{3/B- c(u’ﬁbtmﬂm (8ef3, BrdifluStorbh e Ao kY}-0xeizoR[ Bl AN By MaRHh-2 %;Phé@@xy]WI ey &
Sons, New Yor % | f desired, the obtained compounds of the formula I, as
vel | d¥ORIPIG idr nedi at e corrpounds can be purified by custonary

Chr omed B Ry SR PR R RERo & e S kBl B et

i nterrm‘dpmmasaldpl oyed in the above- 10 descri bed syntheses which contain

2P0 i i8R R ol B4R enpmeuécelald ardaBiBheathod | n ¢ ne

form qf he'iﬁn'x&?proﬁ‘?orhb%@w se nmenti oned above, depending on the circunstances
of the specific case, I1n order to avoid an unwanted course of a reaction or
side reactions during the synthesis of a conpound it can generally be
15necessary or advantageous to tenporarily block functional groups by

i ntroduci ng



protective groups and deprotect themat a |ater stage of the synthesis, or
to introduce functional groups in the formof precursor groups which |ater
are converted into the desired functional groups. As exanples of protecting
groups am no-protecting groups may be nentioned which can be acyl groups or
al kyl owie a20bdiBB0g8 oups, for exanple 20 a tert-butyl oRETAER2ZOWI/OF0BWP (=
Boc) which can be renoved by treatnmegs with trifluoroacetic acid (= TFA), a
benzyl oxycar bonyl group which can be renoved by catal ytic hydrogenation, or
a flu i . } € Ay st eat ment with
pi per %ﬁg%lg{rﬁjﬁg@e{{gﬁ rﬂg‘%‘? 5'8%’?@?%%85???@%@ gi gg'?ﬂﬁlggz II ch can be

pr ot ecplenawl-prmenigeoidps, such as tert-butyl esters which can 25be

depr ot d.by.tr nt with trifluoroacetic Ld, .or benzy sters which
can bef'ﬁ%gF%‘E’%gﬂyé%?@gﬁ’éiqqﬂﬁ'wtM’ﬁ&&@ﬁ@f@@?&%%é P@QWPQ‘@ a precursor
group pehddyl-prorisigRciBy be nmentioned which can be converted into an anino
group reduction, for exagl e by catal ytic hydrogenation. Such synthesis

b
st at eﬁ%@:dimﬁa&wlo@e@rﬁiwo @iy ahenprdcararoto[§lodipyrimidiot2-die suitabl e
in a specific .are. known to the 30skilled person. WO
2011/ %@f@ﬁi%&osm 50 Anot her subject of the present invention
are t i’@_[mewﬂzhwe@ﬁ)&mtasn{&m@mpﬁ@ﬁ))@?l@xamlemWr?ﬁid?ﬁ@%)ﬁbm{hdxmi he
synt hesi s _of the conpounds of the forrmula I, including the conpounds of the
formul I®PIANIC AL, v, Vv, VI, VII, VIIl and XI, wherein A X, Xa, Rl, R2,
R3, R s Fgly; A4 3% S i i 2L el T
stereo:|2 é%gédrwn?@é/f]gk@s@g&Ig%mg;]tﬁgﬁgbggﬁ@i@r%é%?@é ﬁidgpwlrcr@{? ;any ratio,
anid t hehenos@l-pxpiemid asial, vat es of any of them and their use as

i nter iates. The jnvention also |nclude || tautonmeric forns_of the said
i nter ﬁ-géagf@@egw %'é AAce QOC@W&WE‘%@'P IR ERIdEHS-YyrRhanox¥bve and
embodi gRichica&a! fied above with respect to the conpounds of the fornula I
apply correspondingly to the said internmediates and starting conpounds. A
10 subg-§&b-dimethe-4i-(vidanietyl-phenoxy ipaazpoll drdipremidiveyispbendxyd- st arti ng
compounds. and_i.nt er redi ates di scl osed herein. Independently thereof whether
t hey H'EPHEePYC%d as a free conpound and/or as a specific salt, they are a
sylgj ect-[DB-diketHyIMeBLizoReA-BhbRokICoxX2bBDk-d1Pfi - and in the
f orm of [t_hei_r s.aylﬁt g(tsqand [ E spe%sinfi c sal[t’ iqslbgrii@gﬁ@szgsg?mgg%]onal ly in

t he f TEPEMIG &¢ig, specific salt, and in the formof solvates of 15 any of

t hem C S, =0 h ormulasl . optional.ly.in,.c {nation.with other
phar na%?g'@qq@%ﬁmqé f%eﬁyﬁfﬁhﬁﬂw}"%%%é{g&#w%ﬁ@f%’?%gﬁ}“Bﬁﬁ'ﬁ?’fﬁh s, in
par ti oproplorti®asgidmmal s i ncl udi ng humans, as pharnaceuticals by thensel ves,
in mxtures wwth one 20 another, or in the form of Shar maceut i cal

conposd-14. Erimeta-4aignionriding3ryoxi)-exazalel Seetnysmidin: 2-o-aihepoxylor exanpl e in

t f . ets, filmcoated tablets, sugar-coated tablets, granules,
hlaﬁf%d %rgb%gnf% QQQI atin capsul es, solutions including aqueous, alcoholic and

oily S2}|{21,6'+c€imﬁihyfﬁi-{ﬁe(ﬁrmétwpﬁyriémF&p&xy}%mmt@[&$4—d}py$ihﬁ@i®|r@?/l]mS, rectally,
for exaf{gﬂ e |n the formof suppositories, or parenterally, for exanple in
t he fdMATBFYEBERIRE GRS f or subcut aneous, intramuscul ar or intravenous

e 1 o T TR e RIS R AR 2 2 8 U R IS PR Cr y o

exanplacidn coated stents for preventing or reducing in-stent restenosis or

by, _.appl,yl them | Ly b ans,of a .cathe ., Jhe approprjate

i A e eE bR SBpRur Xazglote Aeclavdditie £ BBSew et ed
30and guetictacigeverity. WO 2011/ 086079PCT/ EP2011/ 050301 51 The amount of a
conpound of the fornmula | and/or its physiologically acceptable salts

and/ orl2gpbiragtbyl-pf 2<emethyiphracniaraacnfd dedpyrioidiog-yij-phenmolwaetiy r anges
fromﬁ t 0.2 to about 800 ny, for exanple fromabout 0.5 to about 500 ny,
for e Cﬁ%’le fromabout 1 to about 200 ng, per unit dose, but depending on

the t y{ne[so(fs-mmﬁ»pmbnbmc&mm,m@]@pﬂﬁiidimnyq-n,maynéth?l%r%dkwa@ét-ic The

pharmaceuti cal conpositions usually conprise fromabout 0.5 to about 90
pSPcerfiCithy wei ght of the conpound of the fornula | and/or its

physi o081 @a A ¢ | 1 Sl vatess The ~pt. ion of the
phar maA'ﬁt@?ad18%%%'@2%(?‘3%%%&@1%&62&?2?%@@yr}cﬁﬁ@ﬁf% yg@rfgn#@r% own per se. To
t hi s eplencogkaoetioracid, conpounds of the formula | and/or their



10 physiol ogically acceptable salts and/or solvates together with one or
nore solid or liquid pharmaceutical carrier substances, or vehicles, and/or
additives, or auxiliary substances, and, if a conbination nedicanment is
desired, other pharmacol ogically active conpounds having therapeutic or
prophyYe 208 1486068 are brought into a suitabl e form PEA/EdA0H /660381 on and
dosage which can be used in human or 365 veterinary nedicine. As carrier
substances and additives, suitable organic and inorgani c substances can be
used WH-[3(3dohlopd-44raaibly)-piterfaxyiHotaselb B4 -aRsVRhIdIM- 2y the-dipergunds of the
formula | or their physiologically acceptable salts or solvates. As

exanpl BReXVHASEHC 8fidaddi ti ves whi ch can be contained in the pharmaceutica

CONPOS}A j I , vat lhves, .t hi,ckeners,
ctabi 115 o 2 BB o S Rp B S R A B B g depo
ef f ect phemaydidcede acidsal ts, for exanple for influencing the osnotic
pressu uf fer Eubstﬁi}g{_}ces, colorants, flavorings and aromatic substances

may’ be %E@‘SWQEP‘ ERai-Rae vz dp AR n -2l A6 HMElYE are wat er

physi Obﬁéﬁ&%—a’%@ﬂé yppgchl ori de sol ution, vegetable oils, waxes, alcohols
such as ethanol, Tisopropanol, 1,2-propanediol, benzyl 25al cohols or

gl ycer &1-[S-fibtiylors 2-fluanmphenoxy) alxpetiny 4 ripgipiciod-2;yipd Bydimatiylene gl ycol s,
glycerol triacetate,. polyvinylpyrrolidone, gelatin, cellulose,

car boh A% '@8@%35@' | act ose, gl ucose, saccharose or starch |ike corn
star C_h§4-55-@6hI@r@Qlf@o?@ghéﬁéxﬁ%ﬁ%o%,ﬁ—cﬂﬁyrﬁfﬁﬂiﬂﬁ?‘-ﬂ]ﬂ?,%Lcﬁﬁ{e"t‘ﬁnﬁa talc,

| anolin, petroleumjelly, or 'mxtures thereof, for ‘exanple xtures of
wetCer pheroXracetic aside or gani ¢ sol vents such as mixtures of water with 30

al coho nds _of. the l.a I._and  their. physial qgically

accept g‘%‘%@%‘ﬁ@%ﬁ%h%ﬁ?‘%?f%?zcgk’ié’g? dIgviig) ”;‘/“gbﬂ? ?162@5},83!3@'9 °6‘Mi“ai ned

| yophi h¢stit &sidused for the production of injectable conpositions, for
exanple. WO 2011/ 086079PCT/ EP2011/ 050301 52 The dosage of a conpound of

t he fotdnin-ei-flueniedi-sretaylphpsosy berazlio adlpypridine-wihi6-dinaetby!-sol vat e

t hereo 3 1L NSt ered depends on the specific case and, as is usual,
has toé%éeﬁ%)%zgggg&%gﬁt he physician according to the customary rul es and
pridc ed{dr—[ﬁs(z,C@—diftt&rd)-rrbdieb!b@%xa&bl’d{ﬂ,ﬂ&ﬁ]ﬁ?ﬁmﬁdiﬁa-ﬁl-ﬂ,@tdihﬂétﬁﬁfﬂt%\h%x?}l opti mum
effect. It depends, for exanple, on the nature and the severity of the

di sor d8¥eHAHE treated, the sex, age, weight and individual responsiveness

of theh d i i t i: . i ction of

t he coﬁpguﬁds(&gﬂel%?b ?ﬁbo\ﬁé{)h@%&? H}Z@ﬁr@gyﬁn@; "(F??{]f %’r%g?iﬂtgtﬁll_rapn%&g‘ an acute
or chraeetc aliidease or prophylactic, or on 10 whether other active conpounds
are adpnistered Ln addition to a ¢ und of . the formula I. In general, a
dai 1y Bl PRToBLE P oe Ry B PR P aD g P2 BrdiMesiabout 0. 1
kg ét@erﬁb@glacé@cﬁgi/dkgy or fromabout 0.3 np/kg to about 5 ng/kg (in each
case er "kg of bodyweight), for exanple, is appropriate for

adm ni ~%a¢3-fﬁn\0m63~ai‘fiuammatmdepbamw)mgoioﬁMdjpyrhninilirdéifyl]thﬁaﬁnm'tlnw he

desi reg Ees%)ts. .The, daily dose in 15 this case can be admnistered in a

si ngl K -[a,cep%agigrti cul-ar when | arger anounts are adm ni stered, divided
into sw@-@-ﬂu0‘)r@%—ﬂ?@lﬁw;ﬁmhbﬂy)—bkﬁﬁ@o[@%ﬁ}b?ﬁmidfiﬂﬂﬂ—yiﬂ—QL@Hirﬁ‘é’tﬁ?ﬁ- The

admi ni stration can al so be carried out confinuously, for exanple by

cont i NRRRACKYIAGEH®ACH: i nj ection. Depending on the individual behavior in a

R A e R T A i B 2 R P Lo bR ARl on.  when
exanpl acidonpounds contai ni ng a basic group were purified by preparative 25
i qui d chromat ography (HPLC) on reversed phase (RP) col um

hi gh péﬁss%]g | i n r I

mat er i ¥rioaalluere--mnatidihenokpeoxaZakelp, YEMiHBE-Ee riiceethel-of  wat er and
acet onig £ K :alping trifluoroacetic acid (TFA), they were in part

obt ai %@ér?én)@l}%gagigrb?%dbf their acid addition salt with trifluoroacetic acid,
dependfdrif-Ghchibm-8dluard-phehoty)exaaniaip 4sdlpyrirariireae? st dintetioy-

I %%phlilgillgna(;txly -%c%ﬁgglcitdl, ons. In the nanes of the exanple

{4-[5-(4-chloro-3-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yi]-2,6-dimethyi-

phenoxy}-acetic acid,



30 conpounds and their structural formulae any such contai ned
trifluoroacetic acid is not specified. WO 2011/086079PCT/ EP2011/050301 53
The prepared conpounds were in general characterized by spectroscopic data
and chromat ogr a hIC data, in particular mass spectra (M5) and HPLC

r et ent \fR 201 in mn) which were obtained by cBESI/BER20&WAISPBDtal
HPLC/ M5 char acteri zati on (LC MS), anddfor nucl ear nagnetic resonance (NVR)
spectra. In the NVMR 5 characterization, the chemcal shift 8 (in ppnm), the

nunber {206 dﬁMdtmﬂqmmtr@mhéhbﬁkaéid%[Bm él}byﬁﬁndin% Vlgjp‘ﬁbnoﬁly Saclgiebl et, dd

doubl e doubl et = triplet, double trip = artet m =
rrultl pﬁ@fj; br broad) of the S|gnals i's given. In the I\/IS characterlzatlon,

. 050Dy IS BATOBL ek Rl o BSEl Syl AR AT S5l g ©

pro_tonamdd 10 nol ecular ion [MrHt which was forned depending on the

zat ] t hod used gi ven. Gener t he ionization nmethod was
¢ TN B pheh o RePg o DT S 4 Bt Sl By ol | s,

I\/Ethod aigl 15 Colum: UPLC BEH C18, 50 x 2.1 mm 1.7 pm flow 0.9 nmi/mn;
eluent A acetonitrile + 0.08%formc acid; eluent B: water + 0.1 A) formc

acid; o Ed(ibnlnlnrcme‘.nﬂEor%amthylgﬁf%anypoM%ﬂ -8y Brridin12-4]42 Brdirh Bigg1- 95% A +
5% B fo'g n;t on| zation nmethod: ESI+ 20 Met hod LC2 Col unmm: UPLC BEH
C18, 56?“%%%?1’3 pm flow 0.9 m/min; eluent A acetonitrile + 0.035%

formi CL-@}SA +cﬁ|bmttn%or\6ﬁ$&ﬁy;b%n%?@&%iaz@&@gag)gn%@g'2?;10& 2 % et Iﬁ‘*; 95%

Bto 9 5% B in 1 mn, then % A+ tion
metthodphersny} ZBetipaisisd LC3 Col um: Waters Xbridge C18, 50 x4.6 mm 2.5 pm

flow ent onitrile formc cld; el uent B:

vt o &-B-BhefRaeatiihrisn Aaentiy Loxszolad # drya s &b g eyt b i n
3.5 mﬁheﬁdggaa@jé%,gcgu 40% B to 98% A + 2% B in 30 0.5 mn, then to 98% A +
2% B for 1 mn; ioni zati on nmet hod: ESI+ WD 2011/ 086079PCT/ EP2011/ 050301

54 Met Hoth- @cﬁuw SrivfiuorpraativkrbrRN VR ez IS BedlpyrBnisin-218k- 2 5-dioG:tiyigst r om

10 x 2 f m/mn; eluent A acetonitrile; eluent B: water +
0. o5%9’2‘imaﬁal§ggﬁtjat’@rom 20% A + 80% B to 95%A + 5% B in 0.8 mn: then 95%

A 15 598 5-(2-fl for-BatriflucrdrestHyl-BREn dxyh-S3@ %ok (3, a-dpdimidin2 W2 isofhvedhyiion
el hOdphelenSolig/} acetic acid,
{4-[5-(2-fluoro-3-trifluoromethyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethy!-
phenoxy}-acetic acid,
{2,6-dimethyl-4-[5-(2-trifluoromethyl-phenoxy)-oxazolo[5 4-dlpyrimidin-2-yi]-phenoxy)-

20 acetic acid,
{2,6-dimethyi-4-[5-(4-trifluoromethyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-
acetic acid,
{4-[5-(4-chloro-2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetic acid,

25  {4-[5-(2-chioro-4-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(3-methoxy-phenoxy)-oxazoio[5,4-d]pyrimidin-2-yi]-2,6-dimethyl-phenoxy}-
acetic acid, _
{2,6-dimethyl-4-[5-(3-triflucromethoxy-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-

30  phenoxy}-acetic acid,
{2,6-dimethyl-4-[5-(3-trifluoromethylsulfanyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-
phenoxy}-acetic acid,



Example 1 [2,6-Dinmethyl 4 (5

phenoxy- oxazol o[ 5, 4-d] pyri m di n- 210- phenoxykaceti c acid 10 (a)

N-(2, 4-Di chl or o- pyri mi di n-5-y0- 4- net hoxy- 3, 5- di met hyl - benzani de A sol ution
of 3.2 of 5-am no-2,4-dichloro-pyrimdine in 50 mM of ethyl acetate was
added 201 4860E9%f 25 m of a saturated aqueous solCUERUt HHEABGT bonat e
15 solution and 25 m of water. A sol3&ion of 4.9 g of

3, 5-di met hy1- 4- met hoxy- benzoyl chloride was added at roomtenperature over

a per i {@di5ofinddn- Glybxy'ﬁltﬁ(aﬂblé e]wﬁnmﬁcecyz]Lm@meW|bh&ﬁbxy} éhetﬂmm the

| ayers were separated and e aqueous | ayer was extracted twce with ethyl

acet até:[ ﬁ(ﬂfﬁ@” -Aryeny- %@é@io%ﬁddﬁﬁfgﬂlldﬂa?eﬂ]a%@ -dimetmaphenoxyitacediol acitht was

20171 ¢ SeBEPA B Pabn e o h B AR A e P YRS RHBT wi cn

10 m arﬁd; sopropanol 2.74 g of the title conpound was obtained as a white

soI id. b) , L ‘

| o@oéﬁimaﬁwkér{és@ -ethyyperactipzehewiexy)-exazalri 4 dipvarydine Zivlir ne A
solutl N-(2,4-dichloro-pyrimdin5yl) 4
met hox@‘fbrﬂfgyﬁa%éﬂﬁa@fd 25benzam de and 3.2 nml of N, N-diisopropyl et hyl am ne
in 17 {@H[Sefoencethiandlit-ylexyjeasxazplo[$,4-dipgritwdint2ay kR Gsdimetiey-phenexgprch heat ed
for 1 hto 160 Cin a mcrowave reactor. The batches were then reconbi ned
and t RFHICRGYi tate was i sol at ed by flltratlon to give 600 ny of the title

5QBLmEiHyL-Syriiik-S- (28
SoTh) oBes BRI mEt L OVrRR 3-Bl LolBfolTla) {?'ﬁ“edr"\{\@ WEBIeR2 ¢ erroved
i Ovacagetisratidhe resi due was subj ect ed to silica gel chrorrat ogr aphy

hept ient) .t ive an r .600 f the title

f: orrBou gég éhagﬁggjgrm%ygmq _—35)?8%/) oxazo?o[g,%,-d]pynmﬁﬁn—%—ylf—pﬁenoxy}

4- (5- Gidddiceaagxazol of 5, 4- d] pyrimdin-2-yl)-2,6-di net hyl - phenol A sol ution of
1.2 g of 5- chl or o- 2- (4- t hoxy- 3, 5-di net hyl - phenyl ) -

oxazol{g[ﬁsdnnd]lwwr[ﬁv( rmetfwhpminm{% ﬂﬂxw}@mz@i@ﬁﬂﬁﬂamms-zeﬂbpbenow}e C, and
over aac%'?irc of 10 mn 10 mM of a 1 Msolution of boron tribromde in

di chl or omnet an’e was added. The m xture was stirred at O Cfor 1 h, and then
and@ hef-[3-@-crilbreapiridih ekt dxero[5) b:om?pnwmhxzon?u des- u;méihﬂtﬁﬁerﬂj@ -hane

wer e added After stirring for another of a saturated agueous
sol ut i ¥etisraciédi um hydr ogencar bonate were added slowy. The precipitate was

4 (o BPSE EICARRES Yo boka ity & Abinditlo g2 Rl ERBSPBRYEL ¢ aci
ZertS dt:clmt?clacms;ter A solution of 1 g of di et hyl - phenal i n 5 o
di 1ot reA LU e (lEr S Bl oy o0 ioselobhdr SR AT i Wi b est - but y1

brgmoagetei@nd 1.3 g of potassium carbonate in 15 m of
di met hyl f ormami de. The
{4-[5-(Isothiazol-3-yloxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic

acid,

{2,6-dimethyl-4-[5-(5-triflucromethyl-thiophen-3-yloxy)-oxazolo[5,4- d]pyrlmldln 2-yl]-
phenoxy}-acetic acid,
25 {2,6-dimethyl-4-[5-(thiazol-2-yisulfanyl)-oxazolo[5,4-d]pyrimidin-2-yi}-phenoxy}-acetic
acid,
{2,6-dimethyl-4-[5-(4-methyi-thiazol-2-ylsuifanyl)-oxazolo[5,4-d]pyrimidin-2-yi]-
phenoxy}-acetic acid,
{4-[5-(1,1-dioxo-tetrahydro-thiophen-3-ylsulfanyl}-oxazolo[5,4-d]pyrimidin-2-y1]-2 6-
30 dimethyl-phenoxy}-acetic acid, and
{4-[5-(2,5-dimethyl-furan-3-ylsulfanyl)-oxazolo[5,4-d]pyrimidin-2-y{]-2,6-dimethyl-
phenoxy}-acetic acid,



20 m xture was stirred at roomtenperature for 30 mn and then heated to 50
Cfor 4 h. After cooling, the solids were renoved by filtration and the
solvents were distilled off in vacuo to give 1.4 g of the crude title
conmpound as a pal e yellow solid. e)

[2, 6- Dﬂﬂ%?ﬁ?ﬂ036039phenoxy oxazol o[ 5, 4- d] pyri ni di n- 2- EEWVEméabM@Béaﬁilc
acid 25tert-butyl ester 19 ng of sodi3@m hydri de were added under an argon
at nosphere to a solution of 38 ng of phenol in 5 nm of dinmethylacetam de.

Af ter whérdin BEoh®soFY $idh & 2 m%némmem- heh6xy)2x22bk|5, ] §rinkRfn 2 Of
[4-(5-chl oro- oxaénq%lo[54d J{ ? g) |rret!1 I-] erhoxE/Facetlc

aci d t¥2.Budimathesehanoxy)- aragonig aaidr@”t?n% é’i:éi—ﬂupaepmmroaaa@d Sfowl y. The

of "t ne SRR AIER Ao rdhorBhie sy Jof brb AP WIREC AL e Brasltip S vae

added eotfigurdtiom pHRwasfigeation) is alSibjectusfabs inarebnWaS @xifigasitem Avd ﬁ\e Wi th

15 WO 2011/ 086079PCT/ EP2011/ 050301 56 et h?/ acetate.  The conbi ned .
ni R qog{z) WratigeandRs adnislues otk enardionmenieionms|in apgdatithd t he sol vents

vvere renoved in vacuo. The title conpound was eluted by silica gel

chromat ogr aphy (heptane/ethyl acetate gradient). Yield: 77 ng of a white

sol i d. Algther subject of the present invention are processes for the preparation of the

ggl g gﬁéh q%oét?ue grerﬂﬁl)é datﬁ(e)lr%gﬁs ang]s%Yvates Cl)y wﬁlcm%e cg%%%ﬁ%]dsace“ ¢

[2, 6- dér@eimagﬁaﬂﬁéén@wgm%@mao;hﬁhéféﬂ&%gmn%ﬁb prob g}ss &Emwhgacet' ¢

acid tert-butyl ester in O. of trifluorodcetic acid was stirre room

t eifpercfithe domraulall is.rezhied vBtné compoohderféhevorenda deth gine a tampolnenf s wer e

di Stl|¢\ c% offI n vacuo. The residue was triturated with 2 m of

acet ont'tr P“”&“aa!nd the title 10 conpound was isol ated by f||trat|on Yi el d:

26 nmg of a white solid. LM (nethod LCl): Rt = 1.24 mn; mz = 392.2
[ MFHr Exanpl e 2

(E) - 3- (RY59)( 2- Fl uor o- Wen -oxe;feJr,QHS gldbpyrim din y henyl | -acrylic
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15 wherein the groups A, X, R', R? and R? in the compounds of the formulae Il and 1!
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 which is later
converted into the final group. The group L in the compounds of the formula il is a
leaving group which can be replaced in a nucleophilic aromatic substitution reaction,

20  such as a halogen atom, for example chlorine or bromine, or a sulfoxide group or a
sulfone group, for example a group of the formula -S(O)-Alk or -S(0),-Alk wherein Alk
is a (C4-Ca)-alkyl group, for example methyl or ethyt.

The reaction of the compounds of the formulae Il and Ilf 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

reaction is carried out in an inert solvent, for example a hydrocarbon or chlorinated
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20  The starting compounds of the formulae Il and Il can be obtained by procedures
described in the literature or anaiogously o procedures described in the Iiterature,'
and in many cases are commercially available. For example, the compounds of the
formula Il can be obtained by reacting a 5-amino-pyrimidine derivative of the formula
IV with an activated carboxylic acid derivative of the formula V to give a compound of
25 the formula Vi, cyclizing the latter compound with formation of the
oxazolo[5,4-d]pyrimidine ring system to give a compound of the formula VII, and
introducing the moiety R'O-C(0)-X- into the compound of the formula Vil by reaction
with a compound of the formula V1l o give a corpound of the formula X which can
already be a compound of the formula 1l depending on the meaning of R' and L', and
30 optionally modifying the group R’ in the compound of the formula X to give a
compound of the formula Il.
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The groups X, R" and R? in the compounds of the formulae V, VI, VIll and IX are
defined as in the compounds of the formula | and additionally functional groups can
5 be present in protected form or in the form of a precursor group which is later

converted into the final group. The group X? in the compounds of the formula VIl is
defined as the group X in the compounds of the formula |, or comprises a part of the
group X in the desired compound of the formuia Il, such that after the reaction of the
compounds of the formulae Vil and Vili the group X® and any parts of the groups FG’

10  and FG? remaining in the compound of the formula X togetherform' the desired
group X. For example, in case the group X is an alkanediyl-oxy group, the group X% in’
the compound of the formula Vil can be the desired alkanediyl-oxy group and the
group FG? can be a hydrogen atom attached to the oxygen atom, or the group X2 can
be the alkanediyl part, the group FG? is a leaving group, and the group FG' in the

15 compound of the formula VHl is a hydroxy group the oxygen atom of which together
with the alkanediy! part then forms the desired alkanediyl-oxy group after alkylation of
the compound of the formula Vi with the compound of the formula Vill.



6 {445-(2-fl uoro-phenoxy)- oxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-di met hyl -
phenoxyl -acetic acid LC1 410.21 1.26 7 2-{445-(2-fluoro- phenoxy)

oxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-di net hyl - phenoxy}-propionic acid LCl
424.24 1.27 8 {445-(3-chl oro- phenoxy)-

oxazol W&G281HPBERTH di n- 2-y1] - 2, 6-di net hyl - phenoxy} - RCEER2GKNI/AS0EA 426. 18
1.30 9 {4-[5-(3-fluoro-4 LC1 424. 24 4229 met hyl - phenoxy) -
oxazol o[ 5, 4-cl ] pyri m di n-2-y1] -2, 6-di net hyl - phenoxypacetic acid

The groups FG' and FG? in the compounds of the formulae V, Vi, Vil and Vill are
functional groups suitable for the type of coupling used to form the desired group X
from the group X® and any part of the groups FG' and FG? remaining in the
5  compound of the formula IX. For example, if the group X is attached to the group R?
or to an atom in the group FG', such as an oxygen atom in a hydroxy group
representing FG' as mentioned afore, via a nucleophilic substitution reaction, FG?
can be a leaving group such as a halogen atom like chlorine, bromine or iodine or a
sulfonyloxy group like methanesulfonyloxy, trifluoromethanesulfonyloxy or
10 toluenesulfonyloxy. If the group X? is attached to the group R? via a transition metal-
‘catalyzed reaction, FG? can be a leaving group such as a boronic acid, boronic acid
ester, dialkyl borane or stannane group, and in this case FG' can be halogen. FG?
can also be a hydrogen atom or a carbon atom being part of a double bond in an
alkenediyl group representing X® if a Heck reaction is used for attaching X® to R?, and
15  in this case FG' can be halogen, If a Wittig reaction or Wittig-Horner reaction is used
for attaching X® to R?, FG? can be a phosphonio group such as triphenylphosphonio
or a phosphonyl group such as diethyl phosphonyl, and the compound of the
formula XIV can be a phosphonium salt or a phosphonic acid ester, and in this case
FG' can be an aldehyde group -C(O)-H or ketone group -C{O)-alky!, and vice versa.
20  Generally, the group FG' is present on the carbon atom in the phenylene group or
heterocyclic group representing R? which in the compounds of the formulae 1X, 1l and
| carries the group X. The group FG' in the compounds of the formulae V, VI and VIi
can also be present in protected form or in the form of a precursor group which is
later converted into the group which in the compound of the formula VI reacts with
25  the compound of the formula VII. For example, a hydroxy group representing FG’ in
the compound of the formula Vil can be present in the compounds of the formulae V
and VI in protected form, for example in the form of an etherified hydroxy group such
as a benzyl ether or an alkyl ether like a methy! ether. Such ethers can be cleaved by
using methods well known to a person skilled in the art. A summary of methods for
30 the removal of protecting groups can be found in the literature, for example in P. J.
Kocienski, Protecting Groups (Thieme Verlag, 1994) or T. W. Greene and P. G. M.
Wauts, Protective Groups in Organic Synthesis (John Wiley & Sons, 1999).
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[ 4- (5- cycl opent yl oxy- oxazol o[ 5, 4- d] py3 m di n- 2-
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The group L2 in the compounds of the formula V is a nucleophilically substitutable
leaving group and can in particular be a halogen atom, such as chlorine or bromine,
and the compound of the formuia V can thus be a carboxylic acid halide. L2 can also
5  be agroup of the formula FG'-R*-C(0)-O and the compound of the formula V can
thus be a carboxylic acid anhydride, for example. The groups R' in the compounds of
the formulae IV, V1 and IX can be a hydroxy group or a halogen atom, such as
chlorine or bromine. Compounds occurring in the synthesis of the compounds of the
formula I, such as the compound of the formula IV, may also be present in another
10 tautomeric form, for example in the keto form in case the groups R' in the compound
of the formula IV are hydrbxy groups. Compounds occurring in the synthesis of the
compounds of the formula |, including starting compounds, intermediates and

products, can also be employed or obtained in the form of a salt.

15 The reaction of the compounds of the formulae IV and V can be carried out under
standard conditions for the 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 chlorinated hydrocarbon such as
benzene, toluene, xylene, chlorobenzene, dichloromethane, chloroform or

20 dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyl ether or
DME, a ketone such as acetone or butan-2-one, an ester such as ethyl 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
the reaction is carried out with addition of a base, for example a tertiary amine, such

25  as triethylamine, ethyldiisopropylamine or N-methylmorpholine, or an inorganic base
such as an alkaline metal hydroxide, carbonate or hydrogencarbonate like sodium
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or sodium
hydrogencarbonate. The reaction of the compounds of the formulae VI and V1 is
generally carried out in an inert solvent, for example an alcohol, such as methanol,

30 ethanol or isopropanol, or an ether, such as THF, dioxane or DME, or a mixture of
solvents at temperatures from about 20°C to about 80°C, for example temperatures
from about 40°C to about 80°C, in the presence of a base, for example of an
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potassium tert-butoxide.

In case the group R' in the compound of the formula VI is hydroxy, the cyclization of
5 the compound of the formula VI to the compound of the formula V1l can favorably be
carried out in the presence of a halogenating agent such as a phosphorus halide, fike
phosphorus pentachloride or phosphorus oxychloride or a mixture thereof, in an inert
solvent, for example a hydrocarbon or chlorinated hydrocarbon such as benzene,
toluene, xylene, chlorobenzene, dichloromethane, chloroform or dichloroethane, at

10 temperatures from about 20 °C to about 100 °C, for example temperatures from
about 50 °C fo about 80 °C. In case the groub R’ in the compound of the formula VI is
halogen such as chiorine, the cyclization of the compound of the formula VI to the
compound of the formula Vil can be carried out thermally, for example by heating the
compound of the formula VI in an inert solvent such as a hydrocarbon or chlorinated

15 hydrocarbon , for example toluene, xylene or chiorobenzene, or an amide, for
example DMF, DMA or NMP, or a nitrile, for example acetonitrile, to temperatures
from about 100 °C to about 200 °C, for example to temperatures from about 120 °C
to about 180 °C, optionally under pressure, and optionally in the presence of a base,
such as a tertiary amine, for example triethylamine, ethyldiisopropylamine or N-

20 methylmorpholine, or an inorganic base, for example an alkaline metal 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 microwave reactor.

25 The coupling of compounds of the formula VIil with compounds of the formula VIl 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 group
representing FG', it can be alkylated using a compound of formula VIl in which FG?
is a leaving group suitable for nucleophilic substitution reactions such as a halogen

30  atom like chlorine, bromine or iodine, or a sulfonyloxy group like methanesulfonyloxy
or toluenesulfonyloxy. The nucleophilic substitution reaction at the carbon atom in the
compound of the formula VIIi carrying the group FG? can be carried out under
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standard conditions for such reactions which are weil known to a person skilled in the
art. Generally the reaction is carried out in an inert solvent, for example a
hydrocarbon or chlorinated hydrocarbon such as benzene, toluene, xylene,
chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether such as
o> THF, dioxane, dibutyl ether, diisopropyl ether or DME, an alcohol such as methanol,

ethanol or isopropanol, a ketone such as acetone or butan-2-one, an ester such as
ethyl acetate or buty! acetate, a nitrile such as acetonitrile, an amide such as N,N-
dimethylformamide or N-methylpyrrolidin-2-one, or a mixture of solvents, at
temperatures from about 20 °C to about 100 °C, for example at temperatures from

10 about 40 °C to about 80 °C, depending on the particulars of the specific case.
Generally it is favorable for enhancing the nucleophilicity of the‘compound of the
formula XlIl and/or binding an acid which is liberated during the reaction, to add a
base, for example a base, for example a tertiary amine, such as triethylamine,
ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an

15 alkaline metal hydride, hydroxide, carbonate or hydrogencarbonate like sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium hydrogencarbonate, or an alkoxide or amide
such as sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-
butoxide, sodium amide or lithium diisopropylamide. A compound of the formula VI

20  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 Viii. Besides by
reaction with a compound of the formula Vill in which FG? is a leaving group as
indicated, a compound of the formula VIl in which FG' is hydroxy can also be
converted into a compound of the formula IX by reaction with the respective alcohol,

25 i.e. with a compound of the formula VIIl in which FG? is hydroxy, under the conditions
of the Mitsunobu reaction in the presence of an azodicarboxylate such as diethy!
azodicarboxylate or diisopropyl azodicarboxylate and a phosphine such as
triphenylphosphine or tributylphosphine in an inert aprotic solvent, for example an
ether such as THF or dioxane (cf. O. Mitsunobu, Synthesis (1981), 1-28). The

30  coupling of compounds of the formula VIl with compounds of the formula Vil via a
transition metal-catalyzed reaction can be performed under the conditions of

palladium-catalyzed cross coupling reactions like the Heck, Stille or Suzuki coupling
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reaction (c. f. A. de Meijere and F. Diederich (Eds.), Metal-Catalyzed Cross-Coupling
Reactions (Wiley-VCH, 2004)).

The compound of the formula IX can already be a cémpound_ of the formula 1l and
5 employed in the reaction with the compound of the formula Hl, if it has been obtained

from a compound of the formula VI in which R’ is halogen, such as chlorine, and the
halogen atom in the cyclization product has not been replaced in the course of the
synthesis, for example with a hydroxy group during work-up, or if it has been
obtained from a compound of the formuia VI in which R’ is hydroxy, and

10  concomitantly with the cyclization the second hydroxy group in the compound of the
formula V1 is halogenated, for example replaced with a chiorine atom as may | occur
during the cyclization by means of a phosphorus halide. If a compound of the
formuia VIl in which R' is hydroxy, is obtained as cyclization product, the hydroxy
group in the compound of the formula IX can be converted into a leaving group under

15 standard conditions, for example into a halogen atom such as a chlorine atom by
treatment with a halogenating agent such as a phosphorus halide, or into a
sulfonyloxy group as indicated above by treatment with a sulfonyl chloride or sulfonic
anhydride. Depending on the particulars of the specific case, such as the reactivity of
the specific compound of the formula Il which is to be reacted with the compound of

20  the formula i, it can also be advantageous to modify the group R' in a compound of
the formula IX, even though it already is a leaving group. For example, a compound
of the formula [X in which R’ is halogen, such as chlorine, can be converted into a
compound of the formula il in which L" is the group -S(O),-Alk and which is then
reacted with a compound of the formula lll, by treatment with an alkanesulfinic acid of

25  the formula Alk-S(O)-OH, wherein Alk is (C4-C4)-alkyl. Such a conversion is generaily
carried out in the presence of a base, such as an alkaline metal hydride, hydroxide,
carbonate or 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

30  hydrocarbon like benzene, toluene, xylene, chlorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as THF, dioxane, dibutyl ether,
diisopropyl ether or DME, an amide such as DMF or NMP, or a mixture of solvents, at
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ac and converted into a salt separately before the reaction with the compound of the

formula 1X.

The sequence of steps in the preparation of the compounds of the formula | can also
be changed and, for example, the group -A-R® introduced at an earlier stage by
reaction of a compound of the formula VI in which R' is a leaving group, or by
reaction of a compound of the formula VIl which contains the group L' defined as

10 above which has been obtained from a compound of the formula Vii by conversion of
the group R' into the group L', with a compound of the formula ill, and the obtained
product reacted with a compound of the formula VI to give compound of the formula
|. The explanations given above for the reaction of the compound of the formulae I
and Hl and the reaction of the compounds of the formulae Vil and VIl apply

15 correspondingly to respective reaction steps in such synthesis of the compounds of
the formula 1.

Further compounds of the formula | can be obtained from suitable compounds
prepared according to the above-described processes by functionalization or

20  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

25  deprotection, can be esterified to give a carboxylic acid ester or a sulfonic acid ester,
or etherified. Etherifications of hydroxy groups can favorably be performed by
alkylation with the respective ha'iogen compound, for example a bromide or iodide, in
the presence of a base, for example an alkaline metal carbonate such as potassium
carbonate or cesium carbonate in an inert solvent, for example an amide like DMF or

30  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

converted into a halide by treatment with a halogenating agent. A halogen atom can
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aci d be replaced with a variety of groups in a substitution reaction which may also be a

transition-metal catalyzed reaction. A nitro group can be reduced to an amino group,

for exampie by catalytic hydrogenation. An amino group can be modified under

standard conditions for alkylation, for example by reaction with a halogen compound

5 or by reductive amination of a carbonyl compound, or for acylation or sulfonylation,

for example by reaction with a reactive carboxylic acid derivative, like an acid
chloride or anhydride or a sulfonic acid chloride, or with an activated carboxylic acid
which may be obtained from the carboxylic acid by treatment with a coupling agent
fike N,N'-carbonyldiimidazole (CDI), a carbodiimide such as 1,3-

10 dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide
hydrochloride (EDC), O-(7-azabenzotriazol-1-yl)-N,N,N'N'-tetramethyiuronium |
hexafluorophosphate (HATU), O-(cyano(ethoxycarbonyl)methyleneamino)-N,N,N',N'-
tetramethyluronium tetrafluoroborate (TOTU), or [(benzotriazol-1-yloxy)-
dimethylamino-methylene]-dimethyl-ammonium tetrafluoroborate (TBTU), for

15  example. A carboxylic acid ester group can be hydrolyzed under acidic or basic
conditions to give a carboxylic acid. A carboxylic acid group can be activated or
converted into a reactive derivative as mentioned afore and reacted with an alcohol
or an amine or ammonia o give an ester or amide. A primary amide can be
dehydrated to give a nitrile. A sulfur atom, for exampie in an alkyl-S- group or in a

20  heterocyclic ring, can be oxidized with a peroxide like hydrogen peroxide or a peracid
to give a suifoxide moiety S(O) or a sulfone moiety S(0).. A cafboxyiic acid group,
carboxylic acid ester group and a ketone group can be reduced to an alcohol, for
example by means of a complex hydride such as lithium aluminium hydride, lithium
borohydride or sodium borohydride. A compound of the formula | or an intermediate

25 such as a compound of the formula II, which contains a double bond or a triple bond
in the group X, which 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 Xl as outlined above, can be
converted into a compound in which X is a saturated group, by hydrogenation in the

30 presence of hydrogenation catalyst such as a palladium catalyst.
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oxazol o[ 5, 4-d] pyri m di n-2-y1] - phenoxyjg acetic acid LCl 418.

All reactions used in the above-described syntheses of the compounds of the
formula | are per se weli known to the skilled person and can be carried out under
standard conditions according to, or analogously to, procedures described in the
literature, for example in Houben-Weyl, Methoden der Organischen Chemie

5  (Methods of Organic Chemistry) (Thieme-Verlag, Stuttgart), or Organic Reactions
(John Wiley & Sons, New York). If desired, the obtained compounds of the formula |,
as well as any intermediate compounds, can be purified by customary purification
procedures, for example by recrystallization or chromatography. As already
mentioned, all starting compounds and intermediates employed in the above-

10 described syntheses which contain an acidic or basic group, can also be employed in
the form of salts, and all intermediates and final target compounds can also be
obtained in the form of salts. As likewise mentioned above, depending on the
circumstances of the specific case, in order to avoid an unwanted course of a
reaction or side reactions during the synthesis of a compound it can generally be

15 necessary or advantageous to 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

20  a tert-butyloxycarbonyl group (= Boc) which can be removed by treatment with
trifluoroacetic acid (= TFA), a benzyloxycarbonyl group which can be removed by
catalytic hydrogenation, or a fluoren-9-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

25  be deprotected by treatment with trifluoroacetic 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 suitable in a specific case, are known to the

30 skilled person.
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Another subject of the present invention are the novel étarting compounds and

intermediates occurring in the synthesis of the compounds of the formula I, including
the compounds of the formulae i, I, IV, V, V1, VI, Vil and X!, wherein A, X, X3, R,
R% R% R, FG', FG2 L" and L2 are defined as above, in any of their sterecisomeric
5 forms or a mixture of sterecisomeric forms in any ratio, and their saits, and solvates
of any of them, and their use as intermediates. The invention also includes all
tautomeric forms of the said intermediates and starting compounds. All explanations
given above and embodiments specified above with respect to the compounds of the
formula | apply correspondingly to the said intermediates and starting compounds. A
10 subject of the invention are in particular the 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 salt, and in the form of solvates of
15  any of them.

The compounds of the formula |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals inciuding humans, as pharmaceuticals by themselves, in mixtures with one
20  another, or in the form of pharmaceutical compositions. The administration can be
carried out orally, for example in the form of tablets, film-coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules, solutions inciuding aqueous,
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
25 solutions for subcutaneous, intramuscular or intravenous injection or infusion, in
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
30 and on its severity.
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The amount of a compound of the formula | and/or its physiologically acceptable salts
and/or solvates present in the pharmaceutical compositions normaily 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

5 pharmaceutical composition it may also be higher. The pharmaceutical compositions
usually comprise from about 0.5 {o about 90 percent by weight of the compound of
the formula | and/or its physiologically acceptable salts and/or solvates. The
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

10 physiologically acceptable salts and/or solvates together with one or more solid or
liquid ﬁharmaceuticai carrier substances, or vehicles, and/or additives, or auxiliary
substances, and, if a combination medicament is desired, other pharmacologically
active compounds having therapeutic or prophylactic action are brought into a
suitable form for administration and dosage which can be used in human or

15  veterinary medicine. As catrier substances and additives, suitable organic and
inorganic substances can be used which do not react in an undesired manner with
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 medicamenfs, lubricants, preservatives, thickeners, stabilizers,

20 disintegrants, wetting agents, agents for achieving a depot effect, emuisifiers, salts,
for example for influencing the osmotic pressure, buffer substances, colorants,
flavorings and aromatic substances may be mentioned. Examples of carrier
substances and additives are water, physiological sodium chloride solution,
vegetable oils, waxes, alcohols such as ethanol, isopropanol, 1,2-propanediol, benzyl

25 alcohols or glycerol, polyols, mannitol, polyethylene glycols, polypropylene giycols,
glycerol triacetate, polyvinylpyrrolidone, gelatin, cellulose, carbohydrates such as
lactose, glucose, saccharose or starch like corn starch, stearic acid and its salts such
as magnesium stearate, talc, lanolin, petroleum jelly, or mixtures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with

30 alcohols. The compounds of the formula | and their physiologically acceptable salts
and solvates can also be lyophilized and the obtained lyophilisates used for the
production of injectable compositions, for example.
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yl sul fanyl) - oxazol o[ 5, 4-d] pyri m di n-2-y1] - phenoxyyacetic acid LCL 429. 07
1.26 41 {2-fluoro-4-[5-(2-fluoro-phenoxy)-oxazol o[ 5, 4-
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2- { 44502201 wosepphenoxy) - oxazol o[ 5, 4- PCT/EP2011/050301
d] pyri mdin-2-y1]-2, 6-di met hyl - phenoxy}-2- nethyl -propionic acid LCl 438. 14
1.31 43 2-{2-fluoro-4fluoro-phenoxy)- [5 (2 LC2 428.1 1.29

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
usual, has to be adapted by the physician according to the customary rules and
o  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,
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

10 whether other active compounds are administered in addition to a compound of the
formula I. In genérai, a déily 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

15 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 injection. Depending on the individual behavior in a specific
case, it may be necessary to deviate upward or downward from the indicated

20 dosages.

The following examples illustrate the invention.

When example compounds containing a basic group were purified by preparative
25  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
30 compounds and their structural formulae any such contained trifluoroacetic acid is

not specified.
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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
5 characterization, the chemical shift 8 (in ppm), the number of hydrogen atoms and

the muiltiplicity (s = singlet, d = doublet, dd = double doubiet, t = triplet, di = double
triplet, g = quartet, m = multiplet; br = broad) of the signals is given. in the MS
characterization, in general the mass number (m/z) of the peak of the molecular ion
M, e.g. M*, or of a related ion such as the ion M+1, e.g. [M+1]", i.e. the protonated

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

conditions used were as follows.

Method LCA1

15 Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow: 0.9 mi/min; eluent A:
acetonitrile + 0.08% formic acid; eluent B: water + 0.1 % formic acid; gradient: from 5
% A+95%Bt095%A+5%Bin1.1min, then 95 % A + 5 % B for 0.6 min; MS
ionization method: ESI

20 Method LC2
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow: 0.9 mi/min; eluent 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-
ionization method: ESI”
25
Method LC3
Column: Waters Xbridge C18, 50 x 4.6 mm, 2.5 ym; flow: 1.3 ml/min; eiuent A:
acetonitrile + 0.1% formic acid; eluent B: water + 0.1% formic acid; gradient: from 3%
A +97% B to 60% A + 40% B in 3.5 min, from 60% A+ 40% Bto 98% A + 2% B in
30 0.5 min, then to 98% A + 2% B for 1 min; MS ionization method: ES|™
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Method LC4

Column: Phenomenex Mercury MS Luna 3 um C18(2) 100 Angstrém, 10 x 2.0 mm:;

flow 1.1 ml/min; eluent A: acetonitrile; eluent B: water + 0.05% TFA; gradient from

20% A+80%Bto95% A+5%Bin0.8 min; then 95% A + 5% B for 0.8 min; then
5 20% A + 80% B in 0.05 min; MS ionization method: ESI+

Example 1

[2,8-Dimethyl-4-(5-phenoxy-oxazolo[5,4-d]pyrimidin-2-yi)-phenoxyl-acetic acid
HO H,C '
O O
o
oG
H,C

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

10

A solution of 3.2 g of 5-amino-2,4-dichloro-pyrimidine in 50 mi of ethyl acetate was
added to a mixture of 25 ml of a saturated aqueous sodium hydrogencarbonate

15 solution and 25 ml of water. A solution of 4.9 g of 3,5-dimethyl-4-methoxy-benzoyi
chioride was added at room temperature over a period of 15 min. The mixture was
mixed intensively for 4 h. Then the layers were separated and 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

20 triturated with 25 ml of isopropanol. After filtration and washing with 10 ml of

isopropanol 2.74 g of the title compound was obtained as a white solid.

{b) 5-Chioro-2-(4-methoxy-3,5-dimethyl-phenyl)-oxazolo[5,4-d]pyrimidine
A solution of 2.74 g of N~(2,4-dichioro-pyrimidin-5-yl}-4-methoxy-3,5-dimethyl-

25  benzamide and 3.2 ml of N,N-diisopropylethylamine in 17 ml of acetonitrile was split
into two batches which were each heated for 1 hto 160 °C in a mibrowave reactor.
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
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oxazol o[ 5, 4-d] pyri m di n-2-yi ) - phenoxy] -acetic acid

49 {445- (2, 3-di fl uoro-phenoxy) - oxazol o[ 5, 4-
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solutions 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

of the title compound as a pale yeliow solid.

5 {c) 4-(5-Chloro—oxazolo[5,4~d]pyrimidin—2—yl)-2,6-diméthy}-phenoi

A solution of 1.2 g of 5~chloro-2—(4~—methoxy-3,5~dimethyl~phényl)-
oxazolo[5,4-d}pyrimidine in 42 ml of dichloromethane was cooled to 0 °C, and over a
period of 10 min 10 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 3 miof a 1 M

10 solution of boron tribromide in dichloromethane were added. After stirring for another
1 h, 20 ml of a saturated aqueous solution of sodium hydrogencarbonate were adlded
slowly. The precipitate was filtered off and washed with water to give 1 g of the title

compound.

15 (d) [4-(5-Chloro-oxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethyl-phenoxy]-acetic acid tert-
butyl ester
A solution of 1 g of 4-(5-chloro-oxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethyl-phenol in 5
ml of dimethylformamide was added slowly to a suspension of 1.2 ml of tert-butyl
bromoacetate and 1.3 g of potassium carbonate in 15 ml of dimethylformamide. The

20  mixture was stirred at room temperature for 30 min and then heated to 50 °C for 4 h.
After cooling, the solids were removed by filtration and the solvents were distilied off
in vacuo o give 1.4 g of the crude title compound as a pale yellow solid.

(e) [2,6-Dimethyl-4-(5-phenoxy-oxazolo[5,4-d]pyrimidin-2-yl)-phenoxyl-acetic acid
25 tert-buty! ester
19 mg of sodium hydride were added under an argon atmosphere to a solution of 38
mg of phenol in 5 mi of dimethylacetamide. After stirring for 30 min at room
temperature, a solution of 156 mg of [4~(5-chI'oro-oxazoio[5,4-d]pyrimidin—2-y|)—2,6-
dimethyl-phenoxy]-acetic acid tert-butyf ester in 3 ml of dimethylacetamide was
30  added slowly. The mixture was allowed to stir for 1.5 h at room temperature. Upon
consumption of the starting ester 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
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52 {445-(2-chl orophenoxy) - oxazol o[ 5, 4- _ _
d] pyrimdin-2-yl]-2,6-dinet hyl - phenoxy}-acetic acid LC2 426.07 1.29 53

{2, 6- diy®tduysaumrg2-tri f | uor onet hyl - phenoxy) - PCT/EP2011/050301
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{ 4 [ 5 f’ Iﬁggﬁe g¥6§,|%§or89tg§8|06$%ma ‘%ﬂe@ ere dilnﬁgén_ver sodium sulfate, filtered
yl']-2, enditti@bbvenRe@asndveatih @adtb dThe title compound was eluted by silica gel
chromatography (heptane/ethyl acetate gradient). Yield: 77 mg of a white solid.

5 (f) [2,6-Dimethyl-4-(5-phenoxy-oxazolo[5,4-d]pyrimidin-2-yi)-phenoxy]-acetic acid
A solution of 77 mg of [2,6-dimethyl-4-(5-phenoxy-oxazolo[5,4-d]pyrimidin-2-yl)-
phenoxy]-acetic acid tert-butyl ester in 0.7 mli of triflucroacetic acid was stirred at
room temperature for 2 h. Then 5 mi of toluene were added and the solvents were
distilled off in vacuo. The residue was triturated with 2 ml of acetonitrile, and the title
10 compound was isolated by filtration. Yield: 26 mg of a white solid.
LC/MS (method LC1): Rt = 1.24 min; m/z = 392.2 [M+H]"

Example 2
(E)-3-{4-[5-(2-F Iuoro-phenoxy)-oXazolo{S,4-d]pyrimidin~2-yi]—phenyl}—acryiic acid

O .
ST

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

15

The title compound was prepared as described in example 1, steps (a) and (b), using
20  4-bromo benzoyl chioride in step (a).

(b) 2-(4-Bromo-phenyl)-5-(2-fluoro-phenoxy)-oxazolof5,4-d]pyrimidine
70 mg of sodium hydride were added under argon atmosphere to a solution of 162
of 2-fluoro-phenotl in 10 ml of dimethylacetamide. After stirring for 30 min at room

25 temperature, a suspension of 450 mg of 2-(4-bromo-phenyl)-5-chioro-
oxazolo[5,4-d]pyrimidine in 5 ml of dimethylacetamide was added slowly. The mixture
was allowed to stir for 2 h at room temperature. Upon consumption of the starting
oxazolo[5,4-d]pyrimidine an agueous solution of citric acid (100 g/l) was added until



LC2 432.14 1.34 56 {415-(4-fl uoro-phenoxy)-oxazol o[ 5, 4-

d] pyri mdin-2-yl1] -2, 6-di met hyl - phenoxyl -acetic acid LC2 410.09 1.26 57

{2, 6-di methyl-415-(2-trifl uoronet hoxyphenoxy) - oxazol o[ 5, 4-d] pyri m di n-2-yl k
phenoxy}-acetic acid LC2 476.09 1.32 64 Exam pie Nane LOMS mz [MFi] R

[m n] W& 2011/086079 PCT/EP2011/050301
57
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]"

3 (c) (E)-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-y{l-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(dibenzylideneacetone)dipalladium(0) and 23 mg of tri-tert-butylphosphonium
tetrafiuoroborate were placed into a reaction vial which was closed with a septum

10 and three times evacuated and filled with argon. The solids were dissolved in 5.5 ml
of degassed 1,4-dioxane which was added with a syringe. Subsequently, 0.124 ml of
tert-butyl acrylate and 0.181 mi 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 ml of ethyl acetate, filtered over silica gel

15 and concentrated in vacuo. Thé residue was purified by preparative HPLC. 147 mg of
the fitle 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-yl]-phenyi}-acetic acid
20 A solution of 145 mg of (E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-y]-
phenyl}-acrylic acid tert-butyl ester in 2 mi of dichioromethane and 1 mi of
trifluoroacetic acid was stirred at room temperature for 1.5 h. Then the mixture was
concentrated 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]"
25
Analogously to the preparation of the example compounds described above, the
example compounds of the formula | listed in Table 1 were prepared. In part, they
were obtained in the form of their triflucroacetic acid salt.

30  Analogously to the preparation of the example compounds described above, the
example compounds of the formula | listed in Table 1 were prepared.
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m et hyl - phenoxy}-acetic acid LC2 428. 1.29 61 {415- EBET?E Fg?i %Jdtsp fl
uor orret hyl - phenoxy) - oxazol o[ 5, 4- d] pyr| mid i n-{2-y[1] - (23, 6;1I .
di met h e cetic aci 494. 1. 37 62 {4-[5-(3-chloro
f1 uor o*ﬁ'ﬁ% ‘E&?ﬁ’&‘l’"&@sz‘?&"a‘f%“ S 4_7% P
Exam- |Name LC/MS T m/z Rt
ple [M+H]" | [min]
3 | {4-[5-(2,4-difluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC1 | 428.36 | 1.29
phenoxy}-acetic acid
4 |{4-[5-(2,5-difluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,8-dimethyi- LC1 | 428.32 | 1.30
phenoxy}-acetic acid
5 [ {4-[5-(2-fluoro-4-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-2,6-dimethyl- LC1 | 42428 | 1.30
phenoxy}-acetic acid
6 |{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-djpyrimidin-2-yl}-2,6-dimethyl- LC1 | 410.21 | 1.26
phenoxy}-acetic acid
7 |2-{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC1 | 424.24 | 1.27
phenoxy}-propionic acid
8 {4-[5-(3-chioro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LC1 | 426.18 | 1.30
phenoxy}-acetic acid
9  |{4-[5-(3-fluoro-4-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LC1 | 42424 i 1.29
phenoxy}-acetic acid
10 |{4-[5-(5-fluoro-2-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC1 | 42431 | 1.31
phenoxy}-acetic acid




1.32 d] pyrimidi n-2-y1]-2 ,6-d inmethyl-ph enoxy}-acetic acid 63
{445- (3, 5-di fl uor o- phenoxy) - oxazol o[ 5, 4-

d] pyri mdi n-2-y1]-2, 6-di net hyl - phenoxy}-acetic acid LC3 428.14 4.64 64
{445- (3-fl uor o- phenoxy) - oxazol o[ 5, 4- d] pyrimid in-2-yl]-2,6-d

I met hy tic acid LC2 410.08 1.27 65

{415- (gngﬁpgﬁgkﬁegﬁuoro-phenoxy)-oxa | o[ 5, 4- PCT/EP2011/050301
d] pyri m di n- 2- y1] 2, 6- dinethyl-phenoxybacetic acid LC2 444.06 1.31 66

445- ( 3—et-hy henoyxa)—oaxazo—tol5.-d--gdl—pyvri o m i Fp2-vll -2 6-d . i—m

{ ( CLII_y IICIIU/\_y} UA O T Uo7 Py ‘1 LI B B B ~ B B i oot

et hyl - @@f@xy\}arﬁ@et ic acid LC/MST| m/z Rt
ple IM+HT" | [min]

11 {4-[5-(4-chioro-phenoxy)-
oxazolo}5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC1 | 426.24 | 1.30
phenoxy}-acetic acid

12 |[4-(5-cyclopentyloxy-oxazolo[5,4-d}pyrimidin-2-
- y. pentyioxy [ ) ]Py LC1 | 384.27 | 1.30
yh)-2,6-dimethyl-phenoxy]-acetic acid :

13 |{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2-methyl- LC1 | 396.16 | 1.26
phenoxy}-acetic acid

14 | {4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetic LC1 | 38211 1.22
acid

15 | 2-{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-2- LC1 | 41016 | 1.29
methyl-propionic acid

16 | 2-{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}- LC1 | 396.14 | 1.25

propionic acid

17 [{4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2-trifluoromethyi- LC1 | 45013 | 1.29
phenoxy}-acetic acid

18 | {3-fluoro-4-[5-(2-flucro-phenoxy)-oxazolo[5,4-
o LC1 | 40012 | 1.21
d]pyrimidin-2-yi]-phenoxy}-acetic acid
19 | 2-{4-[5-(3-chloro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yf}-2,6-dimethyl-phenoxy}-2- LC2 | 45414 | 1.24

methyl-propionic acid




LC2 420.14 1.33 67 {445- (5-ch | oro-2-net hyl - phen oxy)-oxazol 0[5, 4- d] pyrim
idi n-2-yl1]-2,6-d imethyl-ph enoxy}-acetic acid LC2 440.07 1.34 65 Exam
pie Name LOCMS mz [MtHr Rt [m n] 68 .

{445- (4-fl uor o- 3- net hyl - phenoxy) - oxazol o[ 5, 4- d] pyrimid i

n- 2- y @ 261 diogebhy! - phenoxypacetic acid LC2 424.1 1. 8&18952011/050301

60
Exam- |Name LC/IMS | m/z Rt
ple [M+H]" | [min]
20 | 2-{3-fluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-2- LC1 | 428,05 | 1.28

methyl-propionic acid

21 | 2-{3-fluoro-4-[5-(2-flucro-phenoxy)-
oxazolo{5,4-d]pyrimidin-2-yl]-phenoxy}- LC1 | 41415 | 1.25
propionic acid

22 | 2~{4-[5-(3,5-difluoro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl]-2,6-dimethyl-phenoxy}-2- LC1 | 456.18 | 1.34
methyl-propionic acid

23 | 2-{4-[5-(3,4-difluoro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl]-2,6-dimethyl-phenoxy}-2- LC1 | 456.18 | 1.32
methyl-propionic acid

24 | 2-{4-[5-(2-fluoro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-y{]-2,6-dimethyl- LC2 | 506.17 | 1.23
phenoxy}-2-methyl-propionic acid

25 | {4-[5~(4-fluoro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2-isopropyl-6~ LC1 | 506.14 | 1.37
methyl-phenoxy}-acetic acid

26 | [2-isopropyl-6-methyl-4-(5-(3-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl)-phenoxy]-acetic LC1 | 434.19 | 1.34
acid

27 | 2-{4-[5-(3-chloro-5-fluoro-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-yl]-2,6-dimethyi-

Ct1 | 47211 1.38

phenoxy}-2-methyl-propionic acid

28 | {4-[5-(3-fluoro-phenoxy)-oxazolo[5,4-
djpyrimidin-2-yl]-2-isopropyl-6-methyl- LC1 | 438.15 ¢ 1.32
phenoxy}-acetic acid




{4-[5-(5-fl uoro-pyrid i n-3-yloxy)-oxazo lo [5 ,4-

d] pyri mdi n-2-y1] -2, 6-di net hyl - phenoxyl -acetic acid LC2 411.09 1.19 70
{445- (3- chl or o- 5-f | uor o- phenoxy) - oxazol o[ 5,4- d] pyrimid i n-2-yl]-2,6-d
i methyl -p h enoxy}-acetic acid LC2 444.07 1.34 71

{ 445- (Br@bot@sBofy uor o- phenoxy) - oxazol of 5, 4- pcn7Ep201”0?0%P1
cl]pyrimdin-2-yl}-2, 6-di net hyl - phengyyl -acetic acid LC2 444.0/7 1.32 72
{445-(3- chloro nethyl phenoxy) - oxazol o[ 5, 4-

d] pyrl mdi = yIJ-L 6=cti |||:L||y= pthUij aceti-e—actd—+E2—440-09—1--35+73

0
{ 445- (Zgﬁqfﬂror"&ﬁfl?et rifl uoronethyl -phe noxy) - oxai-@fb’@ 5,408 pyrRiniid i
n- 2-y11-&96- d i met hyl - phenoxy)-acetic acid LC2 478.1 L'{ﬁ%H]‘“

29 | {4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl}-2-isopropyl-6-methyl- LC1 | 43817 | 1.32
phenoxy}-acetic acid

30 | 2-{4-[5-(2-chloro-4-fluoro-phencxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyi- LC1 47212 | 1.35
phenoxy}-2-methyl-propionic acid
31 2-{4-]5-(3-chloro-4-fluoro-phenoxy)-
oxazolo5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC1 | 47213 | 1.36
phenoxy}-2-methyl-propionic acid

32 | 2-{4-[5-(3-fluoro-phenoxy)-oxazolo[5,4~
djpyrimidin-2-yl]-2,6-dimethyl-phenoxy}-2- LC1 | 43814 | 1.32
methyl-propionic acid

33 | {2,6-difluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-acetic LC1 418.1 1.12

acid

34 | 2-{2,6-difluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}-2- LC1 | 44616 | 1.17
methyl-propionic acid

35 | 2-{2,6-difluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}- LCH 432.1 1.28
propionic acid

36 | 3-{4-[5-(3-chlorophenoxy)-oxazolo[5,4-
dlpyrimidin-2-vi}-2,6-dimethyl-phenoxy}-2,2- LC1 | 46817 | 14
dimethyl-propionic acid

37 | {4-[5-(5-chloropyridin-3-yloxy)-oxazolo[5,4-
dlpyrimidin-2-yl]-2,8-dimethyl-phenoxy}-acetic LC1 | 42705 | 1.11

acid




74 {445-(3-fluoro-5-trifluoronethyl-phenoxy)- oxazo |o[5,4-d]pyrimid
in-2-yl]-2,6-d 'nmethyl- phenoxy}-acetic acid LC2 478.09 1.35 75

{415- (4-fluoro-3-trifluoronethyl -phenoxy) -

oxazol o[ 5, 4-d] pyri m di n-2-yl]-2, 6-di net hyl - phenoxy} acetic acid LC2 478.1

1. 33 7ovHPH(@eeDTIor 0- 2- f | uor o- phenoxy) - oxazol o[ 5, 4 p@T/EpQDm} 0301
in-2-yl]-2,6-d inethyl -phenoxy}-acetigy acid LC2 444.06 1.33 66 am pie

Nane LC/MS niz [ MH Rt

Exam- |Name LC/MS | m/z Rt
ple [M+H]" | [min]
38 | {2,6-dimethyl-4-[5-(5-methylpyridin-3-yloxy)- .

oxazolo{5,4-d]pyrimidin-2-yl}-phenoxy}-acetic LC1 | 40716 | 1.01

acid

39 | 3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4~
d]pyrimidin-2-yl]-2,8-dimethyl-phenoxy}-2,2- LC1 | 45217 | 1.36
dimethyl-propionic acid

40 | {2,6-dimethyl-4-[5-(4-methyithiazol-2-
| ylsulfanyl}-oxazolo[5,4-d]pyrimidin-2-yf}- LC1 | 429.07 | 1.26
phenoxy}-acetic acid

41 | {2-flucro-4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
dJpyrimidin-2-yl]-phenoxy}-acetic acid HCT 1 400.05 ) 1.23
42 | 2-{4-[5-(2-flucro-phenoxy)-oxazolo]5,4~
d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-2- LC1 | 43814 | 1.31
methyl-propionic acid

43 | 2-{2-fluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-2- LC2 | 4281 1.29
methyl-propionic acid

44 | 2-{2-fluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}- LC2 | 41413 | 1.26
propionic acid

45 | (2,6-dimethyl-4-{5-[methyl-(3,3,3-
trifluoropropyt)-aminol-oxazolo[5,4-d]pyrimidin- | LC2 | 425.16 | 1.31

2-yl}-phenoxy)-acetic acid

46 | {2,6-dimethyl-4-[5-(thiazol-2-yisulfanyl)- |
-| oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetic LC2 | 41505 | 1.23
acid ‘

47 | 2-{4-[5-(3,5-difluoro-phenoxy)-oxazolo{5,4- _
dipyrimidin-2-yl]-2,6-dimethyl-phenoxy}- LC2 | 4421 1.33
propionic acid




[mn] 77 {445-(3-fl uoro-5-nethyl -phenoxy) - oxazol o[ 5, 4-

d] pyri mdi n-2-y1] -2, 6-di net hyl - phenoxy}-acetic acid LC2 424.11 1.31 78
[ 2, 6-di net hyl-4-(5-(3-nethyl - phenoxy) -

oxazol o[ 5, 4-d] pyri m di n-2-y1) - phenoxyl -acetic acid LC2 406.12 1.3 79

2- { 415w @201 mas0Fof | uor o- phenoxy) - PCT/EP2011/050301
oxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-di gt hyl - phenoxy}-propionic acid LC2
458.11 1.34 80 2-{445-(3-fluoro 4 LC2 438.16 1.34

AL et g

henoxySHBp RATE aci 4 L TPy IR ST e | Re
ple [M+H]" | [min]
48 | [2,6-dimethyl-4-(5-(4-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi)}-phenoxy]-acetic LC2 | 406.12 1.3
acid

49 | {45-(2,3-difluoro-phenoxy)-oxazolof5,4-
d]pyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic LC2 | 428.1 1.29
acid

50 | {2,6-dimethyl-4-[5-(6-methylpyridin-3-yloxy)-
oxazolo{b 4-d]pyrimidin-2-yl}-phenoxy}-acetic LC2 | 40712 1.1

acid

51 | {2,6-dimethyl-4-{5-(quinolin-3-yloxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetic LC2 | 44312 1 1.23
acid

52 | {4-[5-(2-chlorophenoxy)-oxazolo[5,4-
d]pyrimidin-2~yl]-2,6—dimethy&-phenoxy}-acetic' LC2 | 426.07 | 1.29
acid

53 | {2,6-dimethyl-4-[5-(2-trifluoromethyl-phenoxy)-
oxazolo[b,4-d]pyrimidin-2-yl}-phenoxy}-acetic LC2 | 460.09 1.3
acid

54 | {2,6-dimethyl-4-[5-(3-trifluoromethylsulfanyl-
phenoxy)-oxazolo[5,4-dpyrimidin-2-yi}- LC2 | 49208 | 1.36
phenoxy}-acetic acid

55 | {4-[5-(indan-4-yloxy)-oxazolo[5,4-d]pyrimidin-2-
yl}-2,6-dimethyl-phenoxy}-acetic acid

LC2 | 43214 | 1.34

56 | {4-[5-(4-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic LC2 | 410.09 | 1.26
acid

57 | {2,6-dimethyl-4-[5-(2-trifluoromethoxy-
phenoxy}-oxazolo[5,4-d]pyrimidin-2-yl]- LC2 1476.09 | 1.32
phenoxy}-acetic acid




81 2-{445-(2,5-difl uoro-phenoxy)-oxazol o[ 5, 4-

d] pyri mdi n-2-y1] -2, 6-di rnet hyl - phenoxy}- propionic acid LC2 442.13 1.31 82
2-{415- (2, 4-di fl uor o- phenoxy) - oxazol o[ 5, 4-

d] pyri m di n-2-y1] -2, 6-di net hyl - phenoxy}- propionic acid LC2 442.13 1.31 83
2-{4- [ B+Q20fH 1086079 LC2 438.18 1.34 P@VEWOP’W@BQW?
oxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-di gt hyl - phenoxyypropi oni c acid

84 2- {445 (4 chloro 3-fl uoro- phenoxy)

oxazol o o, 4- i dirn=2= J_ = L G=—dimethyt= henrox r-optonteTacid
éxam« g yi] Y v LC%\/WS i m/z t
ple [M+H]" | [min]

58 | {4-[5-(2-chioro-5-fluoro-phenoxy)-oxazolo[5,4- _
d]pyrimidin-2-ylj-2,6-dimethyl-phenoxy}-acetic LC2 | 44407 | 1.31
acid

59 | {4-[5-(4-chloro-3-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-2,8-dimethyi-phenoxy}-acetic LC2 | 444.07 | 1.33
acid

60 | {4-[5-(3,4-difluoro-phenoxy)-oxazolo[5,4~
d]pyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic LC2 | 428.09 | 1.29
acid

61 | {4-[5-(4-chloro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6- LC2 | 494.05 | 1.37
dimethylphenoxy}-acetic acid

62 | {4-[5-(3-chloro-4-fluoro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic LC2 | 44406 | 1.32
acid

63 | {4-[5-(3,5-difluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-y!}-2,6-dimethyl-phenoxy}-acetic LC3 | 42814 | 4.64
acid

64 | {4-[5-(3-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-y1]-2,6-dimethy-phenoxy}-acetic LC2 | 410.08 | 1.27
acid

65 | {4-[5-(2-chloro-4-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl}-2,8-dimethyl-phenoxy}-acetic LC2 | 44406 | 1.31
acid

66 | {4-[5-(3-ethylphenoxy)-oxazolo[5,4-d]pyrimidin-
.y Y) [_ ]F)y LC2 | 42014 | 1.33
2-yl]-2,6-dimethyl-phenoxy}-acetic acid

67 | {4-[5-(5-chloro-2-methyl-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LC2 | 440.07 | 1.34

acid




LC2 458.11 1.36 85 2-{445-(3-fl uoro-phenoxy)-oxazol o[ 5, 4-

d] pyri mdi n-2-y1] -2, 6-di net hyl - phenoxy} -

Exam pie Name LOCMS mz [MtH Rt [m n] 86
242, 6- di et hy1- 4- (5- (4- net hyl - phenoxy) -

oxazol gi® 244¢jdgeprpm di n- 2-yl yphenoxyy propioni ¢ aci dpe§2e8201 1858389 87

65

propionic acid LC2 424.15 1.31 67

Exam-

ple

Name

LC/MS

m/z
[M+H]"

Rt

[min]

68

{4-[5-(4-fluoro-3-methyl-phenoxy)-oxazolo{5,4-
dlpyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic
acid

LC2

4241

1.31

69

{4-[5-(5-fluoro-pyridin-3-yioxy)-oxazolo[5,4-
d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic
acid

LC2

411.09

1.19

70

{4-[5~(3-chloro-5-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic
acid

LC2

444.07

1.34

71

{4-[5-(3-chloro-2-fluoro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-ylj-2,6-dimethyl-phenoxy}-acetic
acid

LC2

44407

1.32

72

{4-[5-(3-chloro-2-methyl-phenoxy)-oxazolo}5,4-
djpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic
acid

LC2

440.09

1.35

73

{4-[56-(2-fluoro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyi-

phenoxy}-acetic acid

LC2

478.1

1.33

74

{4-[5-(3-fluoro-5-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-2,6-dimethyl-
phenoxy}-acetic acid

LC2

478.09

1.35

75

{4-[5-(4-fluoro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-
phenoxy}-acetic acid

LC2

478.1

76

{4-[5-(4-chloro-2-fluoro-phenoxy)-oxazolo[5,4-
djpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic
acid

LC2

444.06

1.33




2-[2,6-dinethyl 4 LC2 420.17 1.32 (5 (2 nethyl - phenoxy) -
oxazol o[ 5, 4-d] pyri m di n-2-y1) - phenoxyl - propionic acid

88 242, 6-di met hyl- 4- (5-(3-net hyl - phenoxy) -

oxazol o[ 5, 4-d] pyri m di n- 2-y1) - phenoxyy propionic acid LC2 420.19 1.33 89
2- {445 ' o- phenoxy) - oxazol o[ 5, 4-

d] E)yr i \1%((3;22‘131({/8'16]092 6Pdi met hyl - phenoxg} - propionic aCf’gT{ECi?%‘hy.O?QBT 32 90
LC2 458.09 1.35 '

Exam- |Name LC/MS miz Rt
ple [M+H]" | [min]

77 | {4-[5~(3-fluoro-5-methyl-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic LC2 | 42411 | 1.31
acid

78 | [2,6-dimethyl-4-(5-(3-methyil-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxyl}-acetic LC2 | 40612 | 1.3
acid

79 | 2-{4-[5-(2-chloro-5-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl- LC2 | 45811 | 1.34
phenoxy}-propionic acid

80 | 2-{4-[5-(3-fluoro-4-methyl-phenoxy)-
oxazoio[5,4-dlpyrimidin-2-yi]-2,6-dimethyl- LC2 | 438.16 | 1.34
phenoxy}-propionic acid

81 2-{4-[5-(2,5-difluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}- LC2 | 44213 | 1.31
propionic acid

82 | 2-{4-[5-(2,4-difluoro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl]-2,6-dimethyl-phenoxy)- LC2 | 44213 | 1.31
propionic acid

83 | 2-{4-[5-(2-fluoro-4-methyl-phenoxy)-
oxazolo[b,4-d]pyrimidin-2-yl]-2,6-dimethyi- LC2 | 438.18 ¢ 1.34
phenoxy}-propionic acid

84 | 2-{4-[5-(4-chloro-3-fluoro-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-y}-2 6-dimethyl- | LC2 | 458111 1.36
phenoxy}-propionic acid

85 | 2-{4-[5-(3-fluoro-phenoxy)-oxazolo[5,4- _
djpyrimidin-2-yl}-2,6-dimethyl-phenoxy}- LC2 | 42415 | 1.31
propionic acid




2- (445-(3-chloro 4 fluoro-phenoxy) -

oxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6-di net hyl - phenoxyypropi onic acid 91
2-{445- (4- chl or o- phenoxy) - oxazol o[ 5, 4-

d] pyri m di n-2-y1] -2, 6-di net hyl - phenoxyy propionic acid LC2 440.12 1.34 92
2- { 445W@20M N1 ©860pAenoxy) - oxazol o[ 5, 4- PCT/EP2011/050301

d] pyri mdin-2-y1}-2, 6-di net hyl - phenogyy propionic acid LC2 440.12 1.35 93
{2-chl oro 4fl uoro-phenoxy)-oxazolo[5,4- [5 (2 LC2 416.04 1.26

d] pyri B Byl yphenoxy}-acet ic acid LC/MS | m/z Rt
ple IM+H]" | [min]
86 | 2-[2,6-dimethyl-4-(5-(4-methyi-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yh)-phenoxy]- LCZ | 420.18 | 1.33

propionic acid

87 | 2-[2,6-dimethyl-4-(5-(2-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-phenoxyl- LC2 | 42017 | 1.32
propionic acid

88 | 2-{2,6-dimethyl-4-(5-(3-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl)-phenoxy]- LC2 | 42019 | 1.33
propionic acid

89 | 2-{4-[5-(3,4-difluoro-phenoxy)-oxazoio[5,4-
d]pyrimidin-2-yi]-2,6-dimethyl-phenoxy}- LC2 | 44214 | 1.32
propionic acid

90 | 2-{4-[5-(3-chloro-4-fluoro-phenoxy)-
oxazolo[5,4-djpyrimidin-2-yl]-2,6-dimethyi- L.C2 | 458.09 | 1.35
phenoxy}-propionic acid

91 | 2-{4-[5~(4-chloro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yi}-2,6-dimethyl-phenoxy}- LC2 | 440.12 | 1.34
propionic acid

92 | 2-{4-[5-(3-chloro-phenoxy)-oxazolo{5,4-
dlpyrimidin-2-yl}-2,6-dimethyl-phenoxy}- LC2 | 44012 | 1.35
propionic acid

93 | {2-chioro-4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-phenoxy}-acetic acid LGz | 416.04 ) 1.26
94 {2—chloro-4-[5-(2,4-dEfiuoro-phenoxy)~
oxazoio[5,4~d]pyrimidin-2-yi]-phenoxy}-a¢etic .LC2 434.05 | 1.27
acid

95 | 2-{2-chloro-4-[5-(2-fiuoro-phenoxy)-
oxazolof5,4-d]pyrimidin-2-yi]-phenoxy}- LC2 | 430.06 1.3
propionic acid




94 4 LC2 434.05 1.27 {2-chloro[5-(2, 4-difl uoro-phenoxy)-

oxazol o[ 5, 4-d] pyri m di n- 2-yl yphenoxyyacetic acid 95

2-{2-chl or 0- 445- (2-f | uor o- phenoxy) - oxazol o[ 5, 4-d] pyri m di n- 2-yl yphenoxyy
propionic acid LC2 430.06 1.3 68 Exam pie Nanme LC/ M5
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Exam- {Name LC/MS | m/z Rt
ple [M+H]" | [min]
96 | 2-{2-chloro-4-[5-(2,4-difluoro-phenoxy)-
oxazolo{5,4-d]pyrimidin-2-yi}-phenoxy}- LC2 | 448.06 | 1.31

propionic acid
97 | 2-{2-chloro-4-[5-(3-chloro-phenoxy)-
oxazolo[5,4-d)pyrimidin-2-yll-phenoxy}- LC2 | 446.03 | 1.34
propionic acid
98 | 3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-

d]pyrimidin-2-ylJ-2-methylphenyl}-propionic LC2 | 38413 | 1.27
acid

99 | 3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-phenyl}-2-methyl-propionic LC4 | 394.10 | 0.64
acid

100 | (E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4~

LC1 | 39213 | 1.27
d]pyrimidin-2-yl]-2-methylphenyl}-acrylic acid

101 | {2-chloro-4-[5-(3-chioro-phenoxy}-oxazolo{5,4- |
d]pyrimidin-2-yl}-phenoxy}-acetic acid LC2 | 43201 13
102 | 2-{2,6-dimethyl-4-[5-(6-methylpyridin-3-yloxy)-
oxazolo[5,4-d)pyrimidin-2-yl]-phenoxy}- LC2Z | 421.09 | 115
propicnic acid

103 | 2-{4-[5-(2-fluoro-5-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-2,6-dimethyl- LC2 | 438.17 | 1.33
phenoxy}-propionic acid

104 | 2-{4-[5-(2,3-difluoro-phenoxy}-oxazolof5,4-
d]pyrimidin~2-y1]-2,6'-dimethyl-phenoxy}- LC2 | 442131 1.32
propionic Iacid

105 | (2,6-dimethyl-4-{5-[methyl-(2,2,2-triflucroethyl)-
amino]-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy)- | LC2 | 411.15 1.3

acetic acid
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d] pyri mdin-2-y1]-2-met hyl phenyl | - pra@ onic acid LC2 394. 13

Exam-
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Name

LC/MS

m/z
[M+H]

Rt

[min]

106

{4-[5-(2-chloro-5-trifluoromethyi-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-2,6-dimethyi-
phenoxy}-acetic acid

494.07

1.36

107

{4-[5-(2-flucro-5-methyl-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic

acid

LC2

424 11

1.3

108

{2,6-dimethyl-4-[5-(3-trifluoromethyl-phenoxy)-
oxazolo{5,4-d]pyrimidin-2-yl}-phenoxy}-acetic
acid

LC2

460.09

1.32

109

{4-[5-(3-chloro-4-methyl-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic

acid

LC2

440.07

1.35

110

{4-[5-(2-chloro-3-trifluoromethyl-phenoxy)-
oxazolo}b,4-d]pyrimidin-2-yl}-2,6-dimethyl-
phenoxy}-acetic acid

LC2

494.06

1.34

111

{4-15-(2-fluoro-5-trifluoromethyi-phenoxy)-
oxazolof5,4-dlpyrimidin-2-yl]-2,6-dimethy!-
phenoxy}-acetic acid

LC2

478.1

1.33

112

[2,6-dimethyl-4-(5-(2-methyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl)-phenoxy}-acetic
acid

.C2

406.14

1.29

113

{4-[5~(Indan-5-yloxy)-oxazolo[5,4-dlpyrimidin-
2-yi}-2,6-dimethyl-phenoxy}-acetic acid

LC2

432.14

1.35

114

{2,6-dimethyl-4-[5-(2-methylbenzothiazol-5-
yloxy)-oxazoio[5,4-d]pyrimidin-2-yi]-phenoxy}-
acetic acid

LC2

463.09

1.25

115

{4-[5-(isothiazol-3-yloxy)-oxazolo[5,4-
dlpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic

acid

LC2

399.04

1147




1.27 99 3-{445-(2-fl uoro-phenoxy)-oxazol o[ 5, 4-

d] pyri m di n-2-y1] - phenyl}-2-nethyl -propionic acid LC4 394. 10 0.64 100
(E)-3-{4-[5-(2-fl uoro-phenoxy) -oxazol o[ 5, 4-

d] pyri m di n-2-y1] - 2- net hyl phenyl}-acrylic acid LCl 392.13 1.27 101

{ 2- chl k@204 5/08B0F8R| or o- phenoxy) - oxazol o[ 5, 4- PCT/EP2011/050301

d] pyri m di n-2-y1] - phenoxy}-acetic aci7¢ LC2 432.01 1.3 102 2-{2,6-di nethyl 4
[5 (6 methyl pyridin-3-yloxy)- LC2 421.09 1.15

oxazol Cﬁxba’n?-' CNé)%rel M dim=2Z=yIT=phenoxXyl - propi oni r]_(wél iz Rt

pie [M+H]" | [min]
116 | {2.6-dimethyl-4-[5-(naphthalen-2-yloxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}-acetic LC2 | 44211 | 1.33

acid

117 | {4-[5-(3-methoxy-phenoxy)-oxazolo[5 4-
dlpyrimidin-2-yl}-2,6-dimethyi-phenoxy}-acetic LC2 | 42212 | 1.26
acid

118 | {2,6-dimethyl-4-[5-(4-triftucromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}-acetic .C2 | 460.09 | 1.33
acid

119 | 2-{2,6-dimethyl-4-[5-(pyridin-3-yloxy)-
oxazolo[5,4-dlpyrimidin-2-yl]-phenoxy}- LC3 | 407.22 | 3.69
propionic acid

120 | 4-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl}-2-methyl-phenyl}-butyric acid LC2 | 436.33 | 1.28
ethyl ester

Determination of the pharmacological activity
A) GTP-y-S assay using human Edg-1 receptors

In order to determine the Edg-1 receptor activation by the compounds of the
invention, a GTP-y-S (guanosine 5'-[thioltriphosphate) assay for G-protein coupled
receptor binding based on the scintiiation proximity assay principle was used,
employing a cell membrane preparation from a CHO Flp-In cell line which

10  constitutively overexpresses the human Edg-1 receptor.

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



103 2-{445-(2-fl uoro-5-nethyl - phenoxy) - _

oxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6-di net hyl - phenoxy)-propionic acid LC2
438A 7 1.33 104 2-{445-(2, 3-di fl uoro- phenoxy) - oxazol o[ 5, 4-

d] pyri m di n-2-y1] - 2, 6-di net hyl - phenoxyl - propionic acid LC2 442.13 1.32 105
(2, 6- dinne 20y 1/086DF9[ met hyl - (2, 2, 2-trifluoroethyl) - PCT/EP2011/050301

am noFoxazol o[ 5, 4-d] pyri m di n-2-y11- gplRenoxy}- acetic acid LC2 411.15 1.3

69 Exam pie Name LC/ M5 nifz

through homologous recombination at a specific genomic location called Fip

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

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

into the Fip-In host cell line genome results in the transcription of the gene of interest.
5 The stably transfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Fip-In-CHO cells were seeded in Ham F-12
medium (Invitrogen, cat. no. 31765) supplemented with 10 % fetal calf serum (FCS;
Perbio Science, cat. no. SH30068.03) in a 6-well plate and incubated at 37 °C /5 %

10 CO; overnight. Using the FUGENE® 6 transfection reagent (Roche, cat. no.
11988387001), cells were cotransfected with the Flp recombinase expression
plasmid pOG44 and a modified plasmid additionally containing the edg-1 gene
(accession no. NM_001400) termed as pcDNAS-FRT-TO_nFLAG_DEST-EDG-1 with
a 9:1 ratio. To obtain the modified pcDNAS-FRT-TO_nFLAG_DEST plasmid, the

15 Invitrogen plasmid pcDNAS/FRT/TO (Invitrogen, cat, no. V6520-20) was adapted to
the Gateway® (invitrogen) cloning system by inserting a Gateway cassette containing
attR recombination sites flanking a ccdB gene and a chioramphenicol-resistance
gene (Gateway conversion system, Invitrogen, cat. no. 11828-029). In addition a
FLAG tag epitope was added hefore the 5' att recombination site to allow

20  recombinant expression of N-terminally FLAG-tagged proteins.

For the transfection of one well, 1.08 pg of pOG44 and 0.12 g of pcDNAS-FRT-
TO_nFLAG_DEST-EDG-1 were mixed to 100 ul of serum-free Ham F-12 medium
containing 6 pi of FUGENE® 6 transfection reagent. After 20 min of incubation, the
25 transfection reagent/DNA complex was distributed dropwise on the cells. The cells
were incubated for 24 h at 37 °C. Then the cells from 3 wells were transferred to a
T75 flask (Greiner Celistar®, cat. no. 658175) containing Ham F-12 medium
supplemented with 10% of FCS but without antibiotic and were incubated another 24
h. 48 h after transfectidn, the medium was replaced by selection medium (Ham F-12
30 supplemented with 10 % of FCS and 300 pg/ml of hygromycin B (Invitrogen, cat. no.
10687-010)). The medium was exchanged every 2 to 3 days until a resistant
population of cells had grown. Cells were several times splitted and seeded into a
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n-2-yl]-2,6-d i methyl-ph enoxyl-acetic acid LC2 424.11 1.3 108 {2 ,6-d
i met hyiv@281( 886078l uor om et hyl - phenoxy) - oxazol o[ 5, pedypy2d M /080801
n-2-yl]-p he noxy}-acetic acid LC2 460. 09 1.32 109 {445-(3-ch

| or o- 4-net hyl -p hen oxy)-oxazo | o[ 5, 4-

of selection, the cells were transferred into T175 flasks (Greiner Cellstar®, cat. no.
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.
Cells were resuspended in a mixture of 90 % of FCS and 10 % of dimethylsulfoxide

and stored frozen in liquid nitrogen.

(b) Membrane preparation

A membrane preparation was obtained by standard methods from the afore-
described CHO FIp-In cell line constitutively overexpressing thé human Edg-1
receptor. Briefly, the cryopreserved cells were taken in culture and grown until
confluency in T175 cell cuiture flasks (Becton Dickinson, cat. no. 35 5001). Cell
culture was stopped by washing with calcium-free phosphate-buffered saline (PBS;
Gibco, cat. no. 14190), and cells were harvested with a rubber-policeman in 4 °C
cold and caicium-free PBS supplemented with a protease inhibitor cocktail (complete
protease inhibitor; Roche, cat. no. 1697498; 1 tablet per 50 ml) and subsequently
centrifuged at 4 °C for 15 min at 1100 x g (Heraeus Minifuge T). For cell lysis, the
pellet was resuspended in a 4 °C cold hypotonic buffer consisting of 5 mM HEPES
(Sigma-Aldrich, cat. no. H-0981), 1 mM EDTA (disodium salt; Merck, cat. No. 8418)
supplemented with protease inhibitor cocktail (as above) in which cells were stored
for another 15 min on ice. After lysis, cells were centrifuged at 4 °C for 10 min at 400
x g (Heraeus Minifuge T). The pellet was disrupted in a Dounce homogenizer, diluted
with the supernatant of the previous centrifugation and subsequently centrifuged at 4
°C for 10 min at 500 x g (Heraeus Minifuge T) in order to separate nuclei and still

intact cells from the membranes mainly present in the supernatant. The supernatant

was then diluted in hypotonic buffer and centrifuged (Beckmann, Avanti J251) at
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 (és 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



{415- (2-chl oro-3-trifluoronet hyl - phenoxy) -
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() GTP-v+S Assay

The Edg-1 membrane preparation obtained in (b} was employed in a commercially
available scintillation proximity assay (SPA) kit for G-protein coupled receptor binding
from Amersham Biosciences/GE Healthcare (code RPNQO0210), in which ligand-
induced binding of **S-radiolabeled GTP-y-S to the receptor-containing membrane,
which is bound to scintillation beads, stimulates the emission of light and allows to
quantify the in vitro activity of the Edg-1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufacturer's
instructions. Before start of the experiments, scintiilation beads were suspended in a
reconstitution buffer consisting of Tris-HCI (pH 7.4} supplemented with 0.1 % (wi/v)
sodiurm azide and subsequently difuted 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/mi.

Wells were charged with 10 pl of the specified assay buffer, 10 ul of a 100 yM
guanosine diphosphate (GDP) solution, and 10 i 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 pl of a solution of sphingosine-1-
phosphate (S1P; Sigma, cat. no. $-9666), resulting in a final S1P concentration of
10 uM, and for the low controls 10 pl of assay buffer, was added into respective wells
instead of the solution of the test compound. All wells 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 ug membrane proteins in 100 ul of assay
buffer) was added to each well. After incubation of the plates at room temperature for
5 min, 50 pl of the specified scintillation bead suspension (30 mg/mi) was added.
After a further incubation period of 45 min at room te'mperature, 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)

phenoxyl -

y1l]-2,6-d inmethyl- phenoxy}-acetic acid LC2 478.1 1.33 112 [2 ,6-dim

ace



1.25 vyl oxy)-oxazol o[5,4-d]pyri mid i n-2-yll-phen oxyl- acetic acid
115 {445- (i sot hi azol - 3-yl oxy) - oxazol o[ 5, 4-

d] pyri m di n-2-y11-2, 6-di met hyl - phenoxyl -acetic acid LC2 399.04 1.17 WO
2011/ 086079PCT/ EP2011/ 050301 70 Exam pie Nane LCOMS miz [MrH + Rt [ m n]
116 {2W8> @Dneti8p07845- (napht hal en- 2-yl oxy) - PCT/EP2011/050301

oxazol o[ 5, 4-d] pyri m di n- 2-yi kphenoxy}4aceti c acid
over 1 min. Values were background-corrected by subtraction of the respective low
control. Al measurements were made in triplicate. The receptor activation by the test
compound is expressed in percent of the respective high control (10 uM S1P;
regarded as 100 % activation). In Table 2 activations observed with example
5 compounds at 10 uM are listed.

Table 2. Edg-1 receptor activation by example compounds at 10 uM in percent of the
activation by 10 uM S1P



LC2 442.11 1.33 117 {445-(3-net hoxy-phe noxy)-oxazo lo [5 ,4- d]pyrimdi
n-2-yl]-2,6-d inethyl-phenoxyl-acetic acid LC2 422.12 1.26 118
{2,6-dinmethyl 4 [5trifluoronethyl-phenoxy)- (4 LC2 460.09 1.33 _

oxazol o[ 5, 4-d] pyri m di n-2-y1}- phenoxyl -acetic acid 119 2-{2,6-dinethyl-4

[5 (pyW@i2043/0866%9) - LC3 407. 22 e PCT/EP2011/050301
Example % Activation Example % Activation
1 116 31 |88
2 83 32 82
3 95 33 101
4 103 34 94
5 101 35 77
6 110 36 55
7 84 37 113
8 74 38 53
9 87 39 97
10 112 40 75
11 105 41 85
12 46 42 99
13 80 43 63
14 70 44 86
15 60 45 72
16 55 46 64
17 96 47 106
18 114 48 80
19 57 49 103
20 93 50 59
21 63 51 103
22 68 52 87
23 95 53 101
24 87 54 48
25 51 55 104
26 76 56 104
27 46 57 66
28 65 58 63
29 62 59 101
30 112 60 114




3.69 oxazol o[ 5, 4-d] pyri m din-2-y1]-phenoxy}- propionic acid 120

4-{445- (2-f | uor o- phenoxy) - oxazol o[ 5, 4-

d] pyri m di n-2-y1]-2-met hyl - phenyl | -butyric acid ethyl ester LC2 436.33 1.28
Det erm nati on of the pharmacol ogical activity A) GIP-y-S assay using human
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t he conpounds of the invention, a GIRgy-S (guanosine 5 -[thio]triphosphate)
assay for G protein coupled receptor binding based on the scintillation
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One day prior to transfection, 200 000 Fl p-1n-CHO cells were seeded in Ham
F-12 medium (I nvitrogen, cat. no. 31765) supplenented with 10%fetal calf
serum (FCS; Perbio Science, cat. no. 5H30068.03) in a 6-well plate and

i ncubated at 37 C/ 5 % 10 CO2 overnight. Using the FUGENE(r) 6

transf 86026 1/086¢&8t (Roche, cat. no. 11988387001), cPUBERR0&¢1/050301
cotransfected with the Flp reconbi nagg expression plasmd p0&44 and a

nodi fied plasm d additionally containing the edg-1 gene (accession no.

NM 001 DN&s Qubf P%SE rﬁg& To
obt ai nﬂtQ%}e\ H&ﬁ%@?ggﬁp@m FLII;TB:E'I@;IC‘-) nFIil&tégLDE G theaq@ 5—'Ihri;t\r‘?lﬁiérfc?))ren

pl asmi WwopedkaslimRENT DY PBrticutar foetineatos wonod h%ﬁ@@d%ﬁ)dmsaf pdtiptisdyitio t he
Gﬁtemaﬁ%hét I nvitrogen) cloning systemby inserting a Gateway cassette

cont ai tR reconbination sites flanking a ccdB gene and a

chl or anpheni col -resi stance gene (Gateway conversion system |nvitrogen,

cat. no. 11828-029). In addition a FLAG tag epitope was added before the 5
att reconbination site to allow 20 reconbi nant expression of N-termnally
FLAG t agged proteins. For the transfection of one well, 1.08 pg of p0X44
and 0.12 pg of pcDNA5- FRTTO nFLAG DEST-EDG- 1 were m xed to 100 pl of
serumfree Ham F-12 nedium containing 6 pl of FUGENE(r) 6 transfection
reagent. After 20 min of incubation, the 25 transfection reagent/DNA
conpl ex was distributed dropwi se on the cells. The cells were incubated for
24 h at 37 C. Then the cells from3 wells were transferred to a T75 flask
(Geiner Cellstar, cat. no. 658175) containing Ham F-12 nmedi um suppl enent ed
with 10% of FCS but w thout antibiotic and were incubated another 24 h. 48
h after transfection, the nediumwas replaced by selection nedium (Ham F-12
30 supplemented with 10 /.3 of FCS and 300 pg/m of hygronycin B
(I'nvitrogen, cat. no. 10687-010)). The nmedi um was exchanged every 2 to 3
days until a resistant population of cells had grown. Cells were several
times splitted and seeded into a WD 2011/ 086079PCT/ EP2011/ 050301 77 new
flask so that the cells did not reach nore than 25 % of confluency. After 2 -
weeks of selection, the cells were transferred into T175 flasks (G ei ner
Cel!star(r), cat. no. 660175) and cultivated for batch production. Cells
were harvested fromthe culture flasks by short treatnment (2 to 5 min) with
Accut ase (PAA, cat. no. L11-007), 5 resuspended in selection nedium(see
above) and centrifuged at 200 x g for 5 mn. Cells were resuspended in a

m xture of 90 ")/0 of FCS and 10 % of di nethyl sul foxi de and stored frozen
in liquid nitrogen. (b) Menmbrane preparation 10 A nenbrane preparati on was
obt ai ned by standard nmet hods fromthe afore-described CHO Flp-In cell Iine
constitutively overexpressing the human Edg-1 receptor. Briefly, the
cryopreserved cells were taken in culture and grown until confluency in
1175 cell culture flasks (Becton D ckinson, cat. no. 35 5001). Cell culture
was stopped by washing with cal ciumfree phosphate-buffered saline (PBS; 15
G bco, cat. no. 14190), and cells were harvested with a rubber-policeman in
4 C cold and cal ciumfree PBS supplenmented with a protease inhibitor
cocktail (conplete protease inhibitor; Roche, cat. no. 1697498; 1 tabl et
per 50 m) and subsequently centrifuged at 4 Cfor 15 mn at 1100 x g
(Heraeus Mnifuge T). For cell lysis, the pellet was resuspended in a 4 C
col d hypotonic buffer consisting of 5 nM HEPES 20 (Si gnma-Aldrich, cat. no.
H 0981), 1 nM EDTA (disodiumsalt; Merck, cat. No. 8418) supplenented with
protease inhibitor cocktail (as above) in which cells were stored for
another 15 mn on ice. After lysis, cells were centrifuged at 4 C for 10
mn at 400 x g (Heraeus Mnifuge T). The pellet was disrupted in a Dounce
honogeni zer, diluted with the supernatant of the previous centrifugation
and subsequently centrifuged at 4 25 C for 10 mn at 500 x g (Heraeus
Mnifuge T) in order to separate nuclei and still intact cells fromthe
menbranes mainly present in the supernatant. The supernatant was then
diluted in hypotonic buffer and centrifuged (Beckmann, Avanti J251) at
approximately 18600 x g for 2 h at 4 C. After centrifugation, the nmenbrane
pell et was resuspended in a storing buffer consisting of 20 mM HEPES; 150
mv NaCl 30 (Merck, cat. no. 6400), 1 nM EDTA (as above) suppl enented with
protease inhibitor cocktail (as above). The nmenbrane preparati on was
aliquoted and stored at -80 C. Protein concentration of the menbrane
preparation was determned in a sanple by



WO 2011/ 086079PCT/ EP2011/ 050301 73 neans of a commercial protein assay
(Bio-Rad, DC Protein Assay, cat. nos. 500- 0113, 500-0114, 500-0115). (c)
GIP-7-S Assay 5 The Edg-1 nmenbrane preparation obtained in (b) was enpl oyed
in a comercially available scintillation proximty assay (SPA) kit for

G pr ot W@ 20810868 7Pecept or bi ndi ng from Anmer sham Bi os PCAWERRD CGHOBE30 hcar e
(code RPNQ0210), in which Iigandi nduggd bi nding of 35S-radiol abeled G P-7-S
to the receptor-containing nmenbrane, which is bound to scintillation beads,
sti mul gifmst he em ssion of light and allows to 10 quantify the in vitro
activity of the Edg-1 agonistic conpound. The assay was perfornmed on a
96-wel | plate substantially according to the manufacturer's instructions.

Bef ore, s} ar f i ment.s, sci.ntillation beads were suspended in a
Ceconst R APTR BT 458 RGATET R 5 o s ste BeleRinet e o mEtica EERFEE W th 0. 1
%(VleMe&Qﬂé@rﬁEﬁéifd}ms?lmObrElmﬁ@M hysididgitizfit RBebeBiabAItapssry obuf f er
(caonsi sti n% of 20 mM 15 HEPES, 100brrx/l Na(%l, ? nivi %DTA (as above?, 1 mm

di tthi oPhysdplpgicalipegeptablesnivaie vbapyofthgmi o a final bead concentration of
30 ng/m. Wells were charged with 10 pl of the specified assay buffer, 10
pl/ of a 100 pM guanosi ne di phosphate (GDP) solution, and 10 pl of a

sol ution of the kést~conpound Z,Qi n say buffer/di methyl sul foxide resulting
in a final concentratyon_of_#he t&ét ¢ npound of 10ipM For the high
controls, 10 pl of a}b‘fﬁﬁ%ﬁ‘@fﬁ 0Si nﬁal- phosphate (SIP; Sigma, cat.
no. 5-9666), resultig in a fiMal SiyP cgptentration of 10 pM and for the
| ow controls 10 pl of assay buffer, was added into respective wells instead
of the solution of the test conpound. Al wells contained equival ent
amount s, 25, of di nmet hyl sul foxi de. Then 10 pl of a [35S]GIP-7-S solution (4
nM) andhe#¥N Edg- 1 nenbrane preparation obtained in (b) (15 pg menbrane
prgfeins in 100 pl of assay buffer) was added to each well. After

i ncubation of the plates at roomtenperature for 5 min, 50 pl of the

speci f Adelckesant frofmalHo® brech&; suspension (30 ng/m) was added. After a
further incubation period of 45 mn at roomtenperature, plates were 30
centrifuged for 10 mn at 500 x g. Quantification of [35S]GIP-7-S binding

dth BSER L atd i . i =1
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wer e b@)tﬂkfgﬁlbanﬁﬂlyi@nde@1_e@e)tgﬂ§@’|m_§tylmi %i;ﬂiahfaii hee opifredy isubsﬁtatﬂg:tbm:] rol. All
ur k Reck [ | {.e, rec tor, activatlo the test
colpoutiie PLmelder BB Pon Aklerkisl S GenE oS BB RIT Buffian B8 10RET 10 oM S1P
SeHesn 20 . . | SSPE . . |
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exarrpl@lcorrpounds at 10 pMin percent of the activation by 10 pMSIP 75
76

R'is chosen from hydrogen, (C1-Cy)-alkyl and {C3-Cy)-cycloalkyl-C,H,,-, wherein z is
20 chosenfrom 0, 1 and 2;

R? is chosen from phenylene and a divalent residue of an aromatic, 5-membered to
6-membered monocyclic 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
25  can carry a hydrogen atom or a substituent R*', 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%?;

R® is chosen from (C4-Cg)-alkyl, (C2-Cs)-alkenyl, (Co-Cs)-alkynyl, (C3-Cr)-cycloalkyl-
30 C,Hyz- and Het-C,H>,-, wherein u and v are chosen from 1 and 2, or R® is a residue



WO 2011/ 086079PCT/ EP2011/ 050301 77 It can be seen fromthe neasurenent data
that the conpounds are highly suitable for wound healing and in particul ar
for treating wound healing disorders of patients with diabetes. WD

2011/ 086079PCT/ EP2011/ 050301 78 C ai s 1. A conpound of the formula I, in
any of W@&041/8B8607Soneric forms, or a mixture of sterBGT#A201L060680t in
any ratio, or a physiologically accepgable salt thereof, or a

Sphysi ol ogi cal Iy acceptabl e sol vate of any of them X R23 aNA vvherei n 10

Ais cmgﬁufaﬁt@mowunsgt@@fédss r%emﬁeféépt%% Fieanbéred: %o@k&‘i% cllc

(C2- Co6) - al kenedi yl, M al k nediyl, (C3-C7)- cycloal kane
(G- %wn&whm&ﬂwwﬂ&@&ﬂ ldeah@aic@mtdlffmaht pngbbmroah@nmm;selﬁ one or

o SRS e AR B AR R O R o0
t he gratem 6Ra (C4-Cy)-Rkyl sulsshiosean ahdamdryrcmgmhe(rray%mr atdeins céﬁ%ar%
(C3-07) -cycl oal kyl -CH2z-, wherein z is 20 chosen fromO, 1 and S

ch&enmfs% BRYherS SEnPSaARd vharoia tharesidde @hia ro1g isrpiippaty swhstibutesser ed t o
b, d |
6- menbgs od; %@ﬁ%@g‘@ﬁ%ﬁéﬁ@fﬁ%ﬁen n%%;%}@ﬁ%&;;%ﬁ%ﬁmﬁ%sﬁsﬁ i dentical or

different ring erern one of the ring
n|trogen atons 25 can carry a hydrogen atom or a substituent R21, and

wher ei hen Ien a va residue of an arqmatic heterocycle are
opt i on i §CQ§ @a‘ @13 %k)g Gf“ﬁt:rﬂ @AY awtton 28E SR, WheteleMtiscal or
di ffer&mseﬁqmﬁlot qeemoe R22; IR 3 is chosen from (Cl-C6)-al kyl,
(C2-Co) - al kenyl, (C2- 06’) aI kynyl, (C3-C7)-cycloal kyl30 C 1-12, - and
Helt0- CvH2, - A wherein u and v are chosen from 1 and 2, or R3is aresidue WO
2011/ 0@@0 ggénE ror%ll%é!gggr:? Ohlydroxy, (C4-Ca)-alkyl-, (C+-Cy)-alkyloxy, (C4-Cqs)-alkyl-

S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl,

aminocarbonyl and aminosulfonyl;

15 R*'is chosen from halogen, (C1-C.)-alkyl, (Cg-Cy)—cycioaikyi, hydroxy, (C1-C4)-
alkyloxy, oxo, {C4-Ca)-alkyl-8(O)y-, amino, (C4-Cs)-alkylamino, di((C+-C4)-alkyl)amino,
(C4-Cy)-alkyicarbonylamino, (C1-Cq4)-alkylsulfonylamino, nitro, cyano, (C1-Cq)-
alkylcarbonyl, aminosulfonyl, (C-Cs)-alkylaminosulfonyl and di{(C4-Cs)-
alkyblaminosulfony!;

20
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
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

25 fluorine and (C4-Cy)-alkyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;
wherein all cycloalkyl and cycloalkanediyl groups, independently of each other and

30 independently of any other substituents, are optionally substituted by one or more
identical or different substituents chosen from fluorine and (C+-C,)-alkyl;



79 of a saturated or unsaturated, 3-nenbered to 10-nenbered, nonocyclic or
bicyclic ring which conprises 0, 1, 2, 3 or 4 identical or different ring
het er oat ons chosen fromN, 0 and S, wherein one or two of the ring nitrogen
atons can carry a hydrogen atomor a (C -C4)-al kyl substituent and one or
two of WRGTMMPEDERf ur atons can carry 5 one or two oRCTYERZP$I/0B0G00her ei n
the residue of aring is optionally dfbstituted on one or nore ring carbon
atons by identical or different substituents R31; R21 is chosen from

(G - CAwtkdmlall 163 HAnsigl a I SikB sk n from
0, 1 and 2; 10 RI% IS cf\dioglé%%blﬁ(%E”%%@%?’?@%%ﬁ";%% g’ﬁ?@?ﬁ?ﬁ%@'e

(01- caaafigynedybyroups, idependenty of eanhantber apd indepsmdbotiy bf any other

G -CA4): r I pnacarhonyl and am.nosul fopyl; 15R31 is chosen
{ rom np Beilte AR Ry RILARSRLAR e BENGRE MUSRYR ERS I ipas. gy
al kyl oxy, oxo, (G -C4)-alkyl-S(0)m, amno, (G -C4)-alkylam no,
di (é Cl-C4)-al kyl )am no, (G -C4)-al kyl car bonyl am no,
( G2 ca¥- Alqepraundgryihe femmadla hi inregy o jiasterepspneric fosnky icamiduye of

am nos Cle = - /i | .. i - CA)

) S edbomen it b /i 83 K ARG LLbbE R therestber g 1o

7- menbphesiologizaty yctéstablet srhegty f @nwof ¢ers 089 tlafRed In 8kaim 1i, dewrbéinal jsor

di fferent ri]pg het er cat ons chosen from N, 0 and S and which is bonded via a
ring carBo 4 ‘Gr§a\m -ein the residue of a heterocycle is optionally
substituted by one or nore identical or different substituents chosen from
25fluorine and (Cl-G0alkyl; mis chosen fromO0, 1 and 2, wherein all

nutber 8. Avcangdundefding éormiwdéd | dacinyaff itersfereoisohesrd formk| ocy eligat&yf and

cycl oal kanedi yl .groups, independently of each other and 30 independently of
any ot fi e‘%’ﬁ%’i’?f’?i@ﬂ?ss',n alper %Bt P%ﬂﬁ}‘y?opﬁﬁ?ﬁwﬁ?@@at% sakbtheregfpopeai denti cal
or dif } oS ri O z ;WO
2011/ 0BT EPo e Ba0301 B0 S o teafy 4 Figifea rbac Bk X oy,
ow2w, cleirpp A, to 2, kdweyein Jalskehmsdingtom 4CkDa ) blkaned i, K{Daetl ) ydikegrediyp ind

i ndepepdent | f ch other and independently of any other substituents,
are op{t?bfﬁlé)l'%%gg%(ﬁg'

it ed by one or nore fluorine substituents. 5 2. A
corgpound of the formula I, in any of its stereoisoneric forms, or a mxture
of stereoisoneric forms in any ratio, or a physiologically acceptable salt

t her eoft; Asompasid<f dhe fpreriay, incow s dbistersolspmaricformayond mixens ofis cl ai med

in claj . el 1.S en Q0 .and S .103.. A co und .of the

for mui Seyocis8REHE IS G RETpLE R BBy 2R oyt St et or &

st er eopbysislogicaflpaoseptabrgovattiod anpiof thaphysd olanabaa bilc 2eaarpbalyl e salt
thereof, or a h%lsi ol o%igcial |y acceptabl e solvate of any of them as clained

’ . R ) A .
i n oneClBiMmsdie dpivherain by is ohgsen fpAeplenylsne and mysidinedithwherein the

C Gohou b HIEE 80 tne biraiSin o IRkl S8 berf o o8 SR R o ioar v o

of st ealeoisbyrEeniclarmdifferenanybstitiénts R¥F. a physi ol ogi cal |y acceptabl e salt
thereof, or a physiologically acceptable solvate of any of them as clained
in one or nore of claine 1 to 3, wherein R2 is chosen from phenyl ene and

pyri di sedicghmpothaid?itie fdtfula I, in any of its stereoisomeric forms, or a mixture of

stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a

25  physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 to 4, wherein
R? is chosen from (C1-Cs)-alkyl, (C3-Cr)-cycloalkyl-C Ha- 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

30 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



20phenyl ene and the pyridinediyl are optionally substituted on one or nore
ring carbon atons by identical or different substituents R22. 5. A
conmpound of the formula I, in any of its stereoisoneric forms, or a mxture
of stereoisoneric forns in any ratio, or a physiologically acceptable salt
t her eo¥VO@014/G8608Rysi ol ogi cal | y accept abl e sol vat e oPCIgP2011/660804s
claimed in one or nore of clains Ito#4, wherein R3 is chosen from

(G -C6)-al kyl, (C3-C7)-cycloal kyl - CuH2u- and Het-CvH2v-, wherein u and v

are chassdud 60AYiAg @ﬁg@ona@w SoBsiittitet H6ShE W ribredirkPéabahefloMs blgnsat urat ed,
3- nmenbered to 10-menbered, nonqg¢yclic or bicyclic ring which ¢onprises O,

1 or 2ideoticalgitdifeenbsubsitiyesntei® ';ri ng het er oat oms chosen fromN, 0 and S,

nCor - P Psiddas sefiliatednd e AR o BB G RlinbolgRIGEHDAR | Tone
or twowbiah guropiises Bridg Weesreatont brossiOraO 1N/ OGRS REH EM2A 1 hO5@89 1ia81

resj due of a ri ngtis optionally substituted on one or nore ring carbon

at ohs By NAderpor glomr Wil fenesisesifia hrigtacyrRmris aadionply subsitiiedeyof a
R e R S S e e T

carbon atom wherein the residue of a heterocycle is optionally substituted
by one_.or nore i(ae tical or ?i.ffere?t substjtuents chosen from fluorine and

(0, - C4¥-219eY1Pousd ok the FRsBLiR T.dP anh &t its Sirreaisemaris faApS otr @ Pixtyreptoi soneri ¢
forns, h%E i hS hGai ' i

physi e T el B PO bRl BN 8t fedt ora ot abl
sdil/at physiolagizally actenipblessalvaie mf dniy of teen,oas omireedin chabmndtetod 5, wherein
A is chosen,f.r 21 and S; X is chosen from (G -C6)-al kanedi yl ,

(Cc2- Ca‘fﬁ'%%ﬁéaiq‘:\?lw r?ﬂe’f]Ci -C6) - al kanedi yl -oxy; R2 is chosen from phenyl ene

and pyAiiglicReseyfromvbeiRi & t he phenyl ene and the 15pyridinediyl are
optionally substituted on one or nore ring carbon atons by identical or

di f f er&ng chosrn fromeldli SCaxztkarrsliyls(@hosealkénastyl(@0ld ) Catdliganediyl-oxy;

C3- CTh2¢ | kyl - - =0 H2-  wher ei d h f
bnd 3. Rof® S torn Bt ey Sl qted B mabran Eif aheflnd shifadoered to
10r5renpatdidedipoaredytivhalpsubittytelich shéer iMok€ Ring QEPEdS Sfonds by iddntRal

20identical or different_ging heteroatons chosen fromN, O and S, wherein
one or Ok diFersnt sHESHUARISHR T ogen atons can carry a hydrogen atomor a

(G - Chp3 & S¥dsettiisth (EVRA-aff! (C3-Cr)-cycloalkyl-CuHay- and Het-CyHay-, 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

20  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-Cy4)-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*";

25  Hetis 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-Cy)-alkyl.

30 7. 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



one of the ring sulfur atons can 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; 25 Het is a residue of a
saturated, 4-nenbered to 6-nenbered, nonocyclic heterocycle which conprises
1 ri ngWH22&13H186078hosen from N, 0 and S and whi ch i sPRdWERZ0Y1/859301 ng
carbon atom wherein the residue of &Zheterocycle is optionally substituted
by one or nore identical or different substituents chosen fromfluorine and

(01- mbh%ib%bica}?ﬁaccé})tﬁﬂme@f ahPof AW chimed irf"?ﬁ(e 8F mdrs of

stereol soneric forns, or a mxture of stereoisoneric forns in any ratio, or
a physflairegildala. ywheseiapg isfPe salt thereof, or a WD

2011/ 086079PCT/ EP2011/ 050301 89 physi ol ogi cally acceptabl e sol vate of any
of them as clained in one or nore of clains 1 to 6, wherein Ais 0. 8 A

conmpouddA@bnigtifdastiné formula N iB ANy QS itstsfersbBLARIRIBRNS Col P MEurdbf @ M xture
of bstereoisoneric forns in any ratio, or a physiologically acceptable salt

t hex eobterepisampr ra1sogiary redio aeica phusipegiselly aceepipblensalviherenfnpr as cl ai med

(1 0y TRREAR Lo R el BT Ybr 4 ot I QR ENS F o nyar ogen

and ( Cri€bps dltkyd, whigleins phenyl ene which is optionally substituted on one or
nore rij ng carbon atons by identical or different substituents R22; R3 is
choser™ ¥ &n (Crc6)-al kyl, (C3-C7)-cycloal kyl -C. Hu- and Het-CH2,-, wherein

u and ¥ ;&R Qi ] @.;}% S Ldue of a saturated or
unsaturziit edc,}%}?ﬁ?@ (%ggg:ae; tﬁg-ﬁn@r@rgﬂ,aﬂ(ﬁ%ﬁe@ clﬁ?(yt or bicyclic ring
wHiGch Bbigpehcsen fogm hydrogen ateh(Ceak)-alkyldi f f erent ring het eroat ons chosen
fromN,20 and wherei.n ope or t of the ring nitrqogen atons can carry a
nydr ogRa eommaEne pien eaplanal SUslites 6B Ao 68 ComON FiRg N f ur

at ons jgapti€a dr ifsrenBsuls iR et RG*-oups, and wherein the residue of aring is
optionally substituted on one or ‘more ring carbon atoms by 20identical or '

di f f erBhis Suissrni frare{Cs- OB alkyREL:iGy ) cliolsalkyk-Cgirh h ahd déat;C i, eshyerein u
Q- CA) - |-, and (G -C4)-a) kylexy: R31 is.ch f hal ,
(G - oAy cnBién b Eabid b Y hydeims S arternied pLuBsa B89, Sret s a
reg dugenfbares 3 FrabeBerst, TREMESRHC bP b@ymfﬁmneg %mn@gﬁﬁb@éﬁ,_ Dgtorocycl e 25
|

whi ch comprises 1 ring heteroatom chosen from O and and ch 1's bonded
vi a a IBpAdca & siferaniomg hetereatamsnehasesifire NfO ant &, eviwrginl end or tya obnal |y

Voot R e8RS ROR o iR U TR e B BB B | o
each oprfeof thedingsighe rdems lcanadfargndbhivo Sxbgidupeeaha witr&inapki onal |y
substituted by one or nore identical or different '
residue of a ring is optionally substituted on one or more ring carbon atoms by
20 identical or different substituents R®';
R* is chosen from halogen, hydroxy, (C+-Cy)-alkyl- and (C+-C,)-alkyloxy;
R*" is chosen from halogen, (C4-Ca)-alkyl, (C5-Cr)-cycloalkyl, hydroxy and (C4-Cy)-
alkyloxy;
Het is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
25  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
one or more identical or different substituents chosen from fluorine and (Cy-Ca)-alkyl;
wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or moré identical or different

30  substituents chosen from fluorine and (C4-C,)-alkyl;



30substituents chosen fromfluorine and (G -C4)-al kyl; WO

2011/ 086079PCT/ EP2011/ 050301 83 wherein all al kyl, al kanedi yl, CuH2u and

O H2v groups, independently of each other and independently of any other
substituents, are optionally substituted by one or nore fluorine

subst i @0 1/08E979A conpound of the fornula I, in anPCIHEPRE11/050301
stereoi soneric forns, or a mixture of8%stereoi soneric forns in any ratio, or
a physiologically acceptable salt thereof, or a physiologically acceptable

sol vat ehefeinmyl aiityl t dikanedid, Clidh @l CoHQBoGPs MBdGpadetipionBadh bihdy, wherein
Ais 0; 10 Xis chosen_from (G -05)-al kanedi yl and (0, -05) - al kanedi yl -oxy; Rl
i s cho2Bf MYenandeary gbanwather substiiyentskare opgonally smbatiutabwaneori s

option fHRSL | one or nore ring carbon atons by identical or
differglrﬁitrgsugst%tsgg%ttﬁge 2; R3 is a residue of a saturated or unsaturated,

3-menbered to 7-nmenbered, 15 nonocyclic ring which conprises 0 or 1 ring
het.er oat pm chosen, from_N, nd S, erein a ring nitrogen atomcan carry a
hy oggrﬁé’f)&?ﬂ%mdaog(’tgff@ﬁ')ugﬁﬁlémany 415 SRS OMRI IGIOFME gOBAMIXrabm can
carry gRee@sombbic RXehICARBratiBNgr BRSO ALY R 05, |

optionally substituted on orr?eI orr%\@’rg rlrb% cgrﬁﬁgfé&%m%@rg@hwgal or

di f f er physislobiseily acoeiaR@Isoh2IR2? any of leeranas claimadlirogea or myateofy,

(01- C4-_|%l kﬁl “t d (G-C4)-al kyl oxy; R31 is chosen from hal ogen,

(C1- 045:-511 QI Dﬁ? ‘51 cycl oal kyl, hydroxy and (Cl-C4)- al kyl oxy; wherein
all cysliga:kyl groups, independently of each other and independently of any
ot her substituents, are optionally substituted by one or nore identical or

di ¥& er &ris chesemFom (fente-akasediylianshiG+Goralkeneadig-©@i - C4) - al kyl ; wherein

al I al kyl | j [ I endently of each other and ‘
[ ndepeﬁdésn%eg\‘#%ﬂwgﬁ%‘% gﬁ%iﬁ'pggﬁ?(gp are optionally substituted by on
or mmor R {d plesriylens wihsdh it uptibAallBOIstitiied AP Er Bloré RRg f@rBH atdms 9{; a
physi o]l ogi cal 'y acceptabl e salt .thereof, or a physiologically acceptable

sol vat €epiicalsf differeptaybstiuentaiRiad i n one or nore of claims 1 to 9, chosen

from W¥O2Q Jrééi@@é%?gggdrgpguo&lﬂ@ssaqég}e&%-membered to 7-membered,

15 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 (C1-C4)-alky! 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*';

20 R*is chosen from halogen, hydroxy, (C{-Cy)-alkyl- and (C4-Ca)-alkyloxy;
R*" is chosen from halogen, (C-Cs)-alkyl, (Ca-Cy)-cycloalkyl, hydroxy and (C1-Cy)-
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

25  substituents chosen from fluorine and (C4-Cy)-alkyl;
wherein all alkyl and alkanediy! groups, independently of each other and
independently of any other substituents, are optionally substituted by one or more
fluorine substituents.

30  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



[ 2, 6-di net hyl- 4-(5- phenoxy-oxazol o[ 5, 4-d] pyri m di n-211) - phenoxyFaceti c
aci d,
(E) 3-{445- (2-fl uoro- phenoxy) - oxazol o[ 5, 4-d] pyri m di n- 2- A—phenyl pacrylic

id,
{415 (¥ Q@281111086669phenoxy) - oxazol o[ 5, 4- d] pyri ni di n- 2PZIYER26* H0G686Y| - phen
oxy}- acetic acid, 84

5{415- (2, 5-di fl uor o- phenoxy) - oxazol o[ 5, 4-d] pyri m di n-2-y11- 2, 6-di et hyl - phe

noxy! - [2e&-girh&thgritq5-ghénbRy-bRa b A ynmtdm 2-y2) phenoxy{ -acetic acid, _
met hyl Epheno g/ )-oxazol o[ 5, 4-dl pyri m din-2-y1 -di méth phenoxyl acetic
acid, { )— -{4 [5-(2-fluoro- phenoxy) oxazolo[5,4-d]pyrimidin-2- yl] phenyl}-acrylic acid,

Caas (Bl 0l ArRIRREBhEho R A38lBlofs A-Hbhibldth 4 i 3 e/ dihidingi Shemeipy - phenoxy)

-aceti
2- {445a¢earcfém|@ro phenoxy) oxazol o[ 5, 4-d] pyrim di n-2-y11- 2, 6-di net hyl - phenox

y}-. prop ic acid

{af5- (& l]én&@? -G REPrEReNOBR-0xG8 05 A-dppymidin-g-vl-2.6ydmethy-plianexmll - phenoxy}
-acet i

15{ 415&% 3-f u%’r 0- 4- et hyl - phenoxy) - oxazol o[ 5, 4-d] pyri m di n- 2-yl p2, 6- di net hy
| - phe{#e@By@—ﬂxmb#bnmthyj sphenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2 6-dimethyl-

{445- (5-f 1 uor o- 2- net f(} - phenoxy) - oxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6- di et hyl
bhenox§ 1Rt PEUC PEC: and

{445-( W i phenoxyl
-acet |{?f g)héggf:hgjrgll A %{)rerpoun dﬁjlx%?or nZJ}/ﬂer g'}r%%&”ﬁfﬁ@’ rgc?%l cak
acideptatile salt thereof, or a phy5| ol ogically acceptable sol vate of such a
conpo f such, a salt |no 0 re of clai 1to 9,
ComPOy BN Ao e Bt Bl VB o s 2 ST SRRy i m i d
n- 2- ylﬁmguﬁn@ac,@et hyI phenoxyl acetic acid, {445-(2-fluoro-p

henoxy) - oxazol o[ rimid i n-2-yl]-2,6-d inethyl-ph enoxyl-acetic

acid, Wﬁ'@%ﬁhﬁ?mwg‘]ﬁ’xﬁé@i@@‘} d&mamm{ B*W]'Ziﬁtdxmethylohenem}yac}etm 6-d
i met h %Cghenoxyl acetic acid, WD 2011/086079PCT/ EP2011/050301 85
{415-( luoro 4

netshy | {4 oK areth f - t
b o e i G

i n- Z-WHQ@XB}'GC?“%@'HW phenoxypaceti ¢ acid, and

S(445- (44rcfal AR AR A% ot SRy MR 25 Bl el et hy! - phenoxy
phenoxy}-acetic acid, and
{4-[5-(4-chloro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic

20 acid.

11. A compound of the formula | or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of such a compound or of such a salt, as claimed
in one or more of claims 1 to 9, chosen from

25
{4-[5-(2-fluoro-4-methyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic
acid,

30 {4-[5-(3-chloro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic
acid,



aci d. 12. A process for the preparation of a conmpound of the formula | as
claimed in any of clains 1 to 12, conprising reacting a conpound of the

formula Il with a conpound of 10the formula Ill, NZN R3-AH R1-0 X R2
10°NLilI10 X1 3 Il wherein the groups A X, al, R2 and R3 in the
conpouWds 26f1 1108&076rmul ae 11 and |11 15 are defined aPOWEPhe1t/Osp30Nds of

the formula | and additionally functiggnal groups can be present in
protected formor in the formof a precursor group, and the group L1 is a

hal oge{u_gstemz@csrom-g%é%qg-_ﬁfgnfggﬁ)-é)%%{a,zr-ﬁpggﬁﬁﬁihfélm-;]z%..ﬂ?rﬁé Lk wherein Ak

is (C1-04)-al kyl . _ armaceuti ca nposi t conprrsing at |east
one coppeneny}-eicetitecidormula | as clainmed in any of clains 1 to 11 or a

physi o ' I ce blle salt thereaf, .or a physiplogically acceptable
Col vt B EEorE FRIR RReS D b e By SR et for - 25 14. A
conmpou Ne@xyFJ&@efi@éml, and as claimed in any of clainms Ito 11 or a

physi ol ogi cally acceptable salt thereof, or a physiologically acceptable

solvat #-r(da@lyloutphereny)osazoe . 4¢llpyrishidimagds? Bedimethyphenoxy}-acetic

2011/ Ogg 79PCT/ EP2011/ 050301 86 15. A conpound of the formula |I as clai ned
inany of clains 1 to 11 or a physiologically acceptable salt thereof, or a
physi ol ogi cal |y acceptabl e solvate of any of them for the treatnent of

wound heal ing disorders. 516. A conpound of the fornmula | as clainmed in any
of cl alfs" Precessfoptheprepgrationsdiaceampoutebthedvemsla has eleiesd in any of

7 W e 2T CRRHARL e SoffocPil o7ind REPAF T M REORR,,

10yihy sthel fogholal llly acceptabl e salt thereof, or a physiologically acceptable
solvate of any of them for wound healing in diabetes.

R-0 Ne_ -~y REAH R0 N
N XN
el U = el
o) 0 N//]\U I 0 0 N/)\A’R

wherein the groups A, X, R", R? and R® in the compounds of the formulae Il and |l

15 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 the group L
is a halogen atom or a group of the formula -S(O)-Alk or -S(0),-Alk wherein Alk is
(C4-Cy)-alkyl.

20  13. A pharmaceutical composition, comprising at least one compound of the formula |
as claimed in any of claims 1 to 11 or a physiologically acceptable salt thereof, or a

physiologically acceptable solvate of any of them, and a pharmaceutically acceptable
carrier.

25 14. A compound of the formula | as claimed in any of claims 1to 11 ora

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them, for use as a pharmaceutical.



18. A compound of the formula | as clainmed in any of clains 1 to 11 or a
physi ol ogi cally acceptable salt thereof, or a physiologically acceptable
solvate of any 15 of them for the treatnent of diabetic foot syndrone.

W0 2011/086079 PCT/EP2011/050301
86

15. A compound of the formula | as claimed in any of claims 1 to 11 or a

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them, for the freatment of wound healing disorders.

5 16. A compound of the formula | as claimed in any of claims 1to 11 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them for wound healing.

17. A compound of the formula | as claimed in any of claims 1 to 11 or a
10 physiologically acceptable salt thereof, or a physioclogically acceptable solvate of any
of them for wound healing in diabetes.

18. A compound of the formula | as claimed in any of ctaims 1to 11 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
15 of them, for the treatment of diabetic foot syndrome.



