~-WD 2011/ 086078PCTI EP2011/ 050299 1 Heterocyclic carboxylic acid derivatives
having a 2,5, 7-substituted oxazol opyrimdine ring The present invention
rel ates to heterocyclic carboxylic acid derivatives having a
“52,5,7-substituted oxazolopyrimdine ring, and to their physiologically

acceptibl go-pRbgso7St ructural ly simlar conpounds areptepoy1dREpzg8ed in
the prior art (see WO 2009/ 154775), which are suitable f’or preatl nng

mul tiple scl erosi s. The node of actidn of these conpounds consists in
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functigigpl antagonismof the EDG 1 signal pathway. System cally neans that
especially on | ynphocytes, the EDG 1 signal pathway is pernmanently
suppressed, as a result of which these cells can no |onger chenotactically
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plasma is greatly reduced. This deficiency of l'ynphocytes in the plasma
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2011/ OfpRreddel BEZ0EL(RSPaftrthese cells can no longer chemotactically follow the
S1P gradient between blood and lymph fluid. This means that the affected
15 lymphocytes can no longer leave the secondary lymphatic tissue (increased homing)
and the number of freely circulating lymphocytes in the plasma is greatly reduced.
This deficiency of lymphocytes in the plasma (lymphopenia) brings about
immunosuppression which is obligatorily required for the mechanism of action of the
EDG 1 receptor modulators described in WO 2009/154775.
20
The object of the present invention was to provide 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 desirable to provide
compounds which are suitable for the treatment of diabetic foot syndrome (DFS).
25  Furthermore, it was desirable 1o achieve a reproducible activation of the EDG 1
receptor signal pathway which thereby permits, in pharmacological terms, a
persistent activation of the EDG 1 signal pathway.

The present invention relates to oxazolopyrimidine compounds of the formula 1.



~-XR20,RlL inwhich AL R, R2, R3, R4, X and Y are as defined bel ow. The
mechani sm of action of the conpounds of the formula | is thus not based on
desensitization of the EDG 1 5 signal pathway and is therefore in dianetra
~opposition to the nmechani sm of action described in WO 2009/ 154775. The

I nventyy zép?ég?wﬂpre relates to processes for the p@Qpﬁéggbqwd%hzggnpounds
of the formula |, their use, in particular as active ingredrents Tn

phar maceuti cal s, and pharnmaceuti cal @onmpositions conprising them 10
Conmpared with heal thy people, patients with diabetes have del ayed wound
heal i ng and an ipferegase e of infection, dSpecially in the case of

| ong-term hypergl yceN Yaused for exanpl ® by poor blood sugar regul ation.
The causes include cifc Ia&ion di sordgrs, egspecially in the area of the
smal | vessels, whicR | ea i&gﬁige oxygerrhand nutrieht supply of the

ti ssue. Moreover, the cell giviXsiB nd gell |m gragion rate of
15ker ati nocytes, fibroblaspps and dernmgl—e ¥ cells is reduced.
Additionally, the activity of various defense cells (granul ocytes) with
reduced phagocytosis (engul fing and destruction of bacteria) is restricted.
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nanely BEdg 1 (= 51 P1), Edg 3 (= Si P3), Edg 5 (= Si P2), Edg 6 (= Si P4)
and Edg 8 (S1P5). Although S1P is al so described as an intracellul ar
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and an increased rate of infection, especially in the case of long-term hyperglycemia,

caused for example by poor biood 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 action of antibodies (immunoglobulins)
against bacteria at high blood sugar levels is also restricted. Accordingly, wounds
and infections in patients with diabetes have to be cared for in a particutar way.

20
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
receptors (five members) and receptors activated by lysophosphatidic acid (LPA;

25  three members). The endogenous ligand S1P is a pluripotent lysophospholipid acting
on different cell types by activating GPCRs from the Edg receptor family, namely Edg
1 (= S1P1), Edg 3 (= S1P3), Edg 5 (= S1P2), Edg 6 (= S1P4) and Edg 8 (S1P5).

Although S1P is also described as an intracellular messenger, numerous cellular



-3 responses of S1P are nediated via the activation of Edg receptors. S1 P
is generated by the enzynme fam |y of sphingosine kinases (SPHK) and
degraded by different phosphatases or !yeses. 5 The present invention

~ provi des oxazol opyri m di ne conpounds of the formula | in any of their
stere or a mxture of stereoisoneric tio, or
a phygv?gg caP%y accept able salt thereof, or a physﬁ(ﬁggﬁgg Fw@@ pt abl e
sol vat e of such a corrpound or such aXxalt, Xis sel ect ed fromthe group
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oxygerptatsphetases lve aSes05) - 20 al kanedi yl oxy group is attached to the group
R2; Y is a 4-nenbered to 7-nenbered saturated or partially unsaturated
nonocyclic or bicyclic heterocycle which, in addition to the ring nitrogen
at gm sﬂgg/\ﬁ e t nt ring
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substituents; WO 2011/ 086078PCT/ EP2011/ 050299 4 Rl is selected fromthe
group consisting of (G -C6)-al kyl, (C2-05)-al kenyl, (C2-C6)- al kynyl,

(C3-C7) - cycIoaIkyI G H2t- and Het-CtH2i-, in whicht is selected fromthe
group consi sti ngReH:O nd 3; 5 R is E) elfected fromthe group
consi sting of phenyl bi val ent radijcal of an aromatic 5-nmenbered or

6- menber ed nDnocycll h te cycIe mhl cQ alns 1, 2 or 3 identical or

different ring het efbat ons ﬁ@l the roup consisting of N, 0 and
S where one of the ring nl%r gé “gms y _carry & hydrogen atomor a 10
stituent R21 and where phenyl e ang[“t heabi Val ent radical of an
mati c heterocycle are optionally substituted at one or nore ring carbon
atom; by identical or different substituents R22; R3 is selected fromthe
gr oup COI’lSlStI ng of (Cl-C3)-al kyl, (C2-05)-al kenyl (C2-C6)- 15al kynyl,
( C3- CHNREH oal kyl - CuH20- and Het-CQvH2,-, in which u and v are sel ected
fromthe group consisting of 1 and 2, or R3is a radical of a saturated or
unsat urated 3- menbered to 10- menber ed nonocyclic or bicyclic ring which
cont ai/Ass Sgledieddror the grbupdetsistinlg afNHj ©famde®t ring het eroat ons sel ect ed
frgmthe group consisting of N, 0 and S, where one or two of the ring
i'trogen atons may carry a hydrogen atomor a (Cl-

X'is selected from the group consisting of (C1-Cs)-alkanediyl, (Co-Cg)-alkenediyl, (C,-

Ce)-alkynediyl, (Cs-Cr)-cycloalkanediyt and (C4-Cg)-alkanediyloxy, all of which are

optionally substituted by one or more identical or different substituents selected from

the group consisting of fluorine and hydroxyl, where the oxygen atom of the (C+-Cg)-
20  alkanediyloxy group is attached to the group R?;

Y is a 4-membered to 7-membered saturated or partially unsaturated monocyclic or
bicyclic heterocycle which, in addition to the ring nitrogen atom shown in formuia |,
contains 0, 1, 2 or 3 identical or different ring heteroatoms selected from the group
25 consisting of N, O and S, where one or two of the additional ring nitrogen atoms may
carry a hydrogen atom or a (C4-Cs)-alkyl substituent and one of the ring sulfur atoms
may carry one or two oxo groups and where the heterocycle is optionally substituted

at one or more ring nitrogen atoms by identical or different (C4-Cy)-alky! substituents;



~20 C4)-akyl substituent and one or two of the ring sulfur atons may carry
one or two oxo groups and where the radical of aring is optionally
substituted at one or nore ring carbon atons by identical or different
~substituents R31, with the proviso that F23 may not represent (G -05)-alkyl

if Ar asvr 25R4 is selected fromthe group ¢ I rogen,
(G - mﬂ?éﬁ@ﬁ?? C3-C7)- cycloal kyl -CzH2z-, where %&Bgémgom t he
group consisting of 0, 1 and 2; R21 ig selected fromthe group consisting

of (G -C4)-alkyl and (C3-C7)-cycl oal kyl- 0", H2,,- and oxy, where wis
selected fromthe group consisting of 0, 1 and 2; WO
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one another; 20 where all ,cycloal kyl and cycl oal kanedi yl groups

i ndepediddfierept subgi{eents R Aer and i ndependent |y of other substituents are

optionally substituted by one or nore identical or different substituents
selected fromthe group consisting of fluorine and (Cl-4)-al kyl; 25where

al | al Ryls seibdtad dainy the GobBtconSlstiny ,of@SJ,H%)-a%ﬂ%@z—tﬁ%uﬂ@n%@(@?-méb—,
al kenedlﬂélﬁf Isg(gnyl and al kgﬁlnedi yl groups I ndependently of one anot her and
i cbe p eV @ TrsvRéalkbstine @it ek Top it Biigh y asdpsanesalededyrapme or
more fldoibig caHéiéﬁhcj} HED bR SS0F #EY ﬂ%d%%?&?é‘%ﬁtﬁéﬁ%*& SFUrdafiBRa 3-
substituents, heterofing nenbers, nunbers or
membered to 10-membered monocyclic or bicyclic ring which contains 0, 1, 2, 3or 4
identical or different ring heteroatoms selected from the group consisting of N, O and
S, where one or two of the ring nitrogen atoms may carry a hydrogen atom or a (Cs-
20 Cy)-aky! substituent and one or two of the ring sulfur atoms may carry one or two oxo
groups and where the radical of a ring is optionally substituted at one or more ring
carbon atoms by identical or different substituents R*', with the proviso that R* may

not represent (C4-Ceg)-alkyl if A represents S;

25 R’is selected from the group consisting of hydrogen, (C1-Cq4)-alkyl and (C3-C7)-

cycloalkyl-C,H,;-, where z is selected from the group consisting of 0, 1 and 2;

R*" is selected from the group consisting of (C+-Cq)-alkyl and (Cs-Cr)-cycloalkyl-
CwHzu- and oxy, where w is selected from the group consisting of 0, 1 and 2;
30



~ 300t her features, for exanple al kyl groups, groups like R22 or R31, nunbers
like m u and v, which can occur several tinmes in the conpounds of the
formula I, can all independently of one another have any of the indicated
“meani ngs and can in each WD 2011/086078PCT/ EP2011/ 050299 6 case be

identiw@%gﬁ,ggeg-yéferent from one another. For exanﬁ&'&ﬁg}l@,ﬁ}qﬁg groups
I kyl", "a

in a dialkylamno group can be identical or different and
al kynyl groups can be linear, i.e. st§aight-chain, or branched. Thi s 5 al so
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nethyl ethyl, propyl including n-propyl and isopropyl, 10butyl i ncluding
n- butyl sec- butyl i sobutyl and tert-butyl, pentyl including n pentyl, 1-
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atons(snd i s. bonded to the remainder of the nolecule via a carbon atom

whi ch ¢s-aled)amipesdforyldoubl e bond or triple bond. Exanpl es of al kenyl and
al4gynyl are ethenyl, prop-1-enyl, prop-2-enyl (= allyl), but-2-enyl,

2- et hyl prop- 2- enyl 3- nethylbut 2-enyl, hex-3-enyl, hex- 4- enyl ,
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m is selected from the group consisting of 0, 1 and 2, where all numbers m are

independent of one another;

20 where all cycloalkyl and cycloalkanediyl groups independently of one another and
independently of other substituents are optionaily substituted by one or more
identical or different substituents selected from the group consisting of fluorine and
(Cr-Cay-alkyl '

25  where ali alkyl, alkanediyl, CiHz;, CuHau, CyHay, CyHaw, C-Hz2, alkenyl, alkenediyl,
alkynyl and alkynediyl groups independently of one another and independently of
other substituents are optionally substituted by one or more fiuorine substituents.

Structural elements such as groups, substituents, heteroring members, numbers or
30 other features, for example alkyl groups, groups like R% or R¥', nhumbers like m, u
and v, which can occur several times in the compounds of the formula |, can all

independently of one another have any of the indicated meanings and can in each



.~conpounds of the formula |I. Insofar as applicable, the above expl anations
of the al kyl, al kenyl and al kynyl groups correspond to bival ent al kyl
groups such as the groups al kanediyi, CGHt, CuH2u, C, 1-12v, OwH2, and
“C,F12, and dival ent al kenyl groups and al kynyl groups |like the 309roups

al kenegicyboadggbitgnedi yl , which can thus likew se bg ffF@ g q@%}g
an nedlyl

branched. The doubl e bonds and triple bonds in al kene
groups can be located in any positiors. In one enbodlnent of the invention,
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nunber of ri ng carpon atons in a cycl oal kyl i nde endently of the

nunber 1:of OF Pngx@mpissPfalionare methyl %tthbl’brp"‘e\,@)d I’WCEW ng?r@mﬁf anaisgprapyla, 5 or
6, t

15 B AR ek Sty A BRES. EIGPRRIE Sy, 1
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or t WoalkiMd FEIRORaRbE Wesdrt Whgﬁogl“tzoﬁé’CIhQﬁ{eké%bB@?d’e@ offife %@epﬁbﬁpr opyl,

cycl obutyI', "cycl opentyl', cycl ohexyl and cycl ohepty anpl es of di'val ent
cycl oaaikwy!@foups camfaarcm dpulaipdoediand alkyhyl ocyupsopordpmnene fripial bghd,
obptane 3-.. di
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251 ndependent|ly of one another and independently of any other substituents,

cycl oatApPPn&emcyeics s refmatf 9f 2 gpuhlesbandeomnipipledvend. ﬁ@m% pfiakgny one or
T T e
subst i émgﬁr@%@thyi@ubatertwtr@ Dengl kigk-4semdt plopentpyl (f:cmoseﬂ@lsml eutby- 1, 2, 3
or 4, or by 1 or (G -C4)-al kyl substituents, fo
20 ynyl, but-3-ynyl, hex—4 ynyi or hex-5-ynyl. Substituted alkyl groups alkenyl groups
and alkynyl groups can be substituted in any positions, provided that the respective
compound is sufficiently stable and is suitabie for the desired purpose such as use as
a drug substance. The prerequisite that a specific group and a compound of the
formula | are sufficiently stable and suitable for the desired purpose such as use as a
25  drug substance, applies in general with respect to the definitions of ail groups in the
compounds of the formula I.
Insofar as ap;ﬁlicabie, the above explanations of the alkyl, alkenyl and alkynyl groups
correspond to bivalent alkyl groups such as the groups alkanediyl, CiHy, CyHa,
CyHay, CuHzy and C Hy, and divalent alkenyl groups and alkynyl groups like the
30 groups alkenediyl and alkynediyl, which can thus likewise be straight-chain or
branched. The double bonds and triple bonds in alkenediyl and alkynediyl groups can

be located in any positions. In one embodiment of the invention, alkenediyl groups



- 30 exanple by nmethyl groups. Exanples of alkyl-substituted cycl oal kyl and
cycl oal kanedi yl groups are 4-nethyl cycl ohexyl, 4-tert-butyl cycl ohexyl or
2, 3- dinethylcyclopentyl, 2,2-dinmethyl cycl opropane-1, 1-diyl,

"2, 2-di met hyl cycl opropane- WD 20111086078PCTI EP20111050299 8 1, 2-diyl,

2, 2- dlmbmmjgbgp ntane-1, 3-diyl, 6,6-dinethylcycl olﬁ?f
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trifluoromethyl, 2-fluoroeth 2-trifluoroethyl, pentafl uoroethyl,
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3, 3- dlfluorocyclobutyl 1- quorocycIohexyI 204, 4-di f | uor ocycl ohexyl ,
3,3,4,4,5,5-hexatl.uorocycl ohexyl , quorocycIopropane- 1, 2-diyl.
Scanpl B4 BRTBBKO! B COMATAOMS W GiFoalkIaTRYR cobecy A 5. 6 or 7. in ond
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anot her enbodi ment 1, 2, 7, 9, 1 n anot her enmbodi nent 1, 2,
3, 4 oangher emapgimeit E‘ecwbbdn@ﬂnther enzbodzrr@ma TBie sppiepactiknghhenyl

o b MRy, 30 e PR ES B BIVELERLE oh. on
subst i ddjaesht g‘r@ﬂp@ﬂ@fmieeo!btWolmng?eat%onﬂat@m&ExQ:anIB/s df cyéloatkyPhrotipCareby 1, 2
or203 c?yrciobpyropyl cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of divalent
cycloalkyl groups are cyciopropane-1,1-diyl, cyclopropane-1,2-diyl, cyclobutane-1,3-
diyl, cyclopentane-1,1-diyl, cyclopentane-1,2-diyl, cyclopentane-1,3-diyi,
cyciohexane-1,1-diyl, cyclohexane-1,2-diyl, cyciohexane-1,3-diyl, cyclohexane-1,4~
diyl, cycioheptane-1,4-diyl.
25 Independently of one another and independently of any other substituents, cyclcaikyi
and cycloalkanediyl groups are optionally substituted by one or more identical or
different (C4-C4)-alky! substituents which can be located in any positions, i.e.,
cycloalkyl groups can be unsubstituted by alkyl substituents or substituted by alkyl
substituents, for example by 1, 2, 3 or 4, or by 1 or 2, (C4-C,)-alkyl substituents, for
30  exampie by methyl groups. Examples of alkyl-substituted cycloalkyl and
cycloalkanediyl groups are 4-methylcyciohexyl, 4-tert-butylcyclohexyl or 2,3-

dimethylcyclopentyl, 2,2-dimethylcyclopropane-1,1-diyl, 2,2-dimethylcyciopropane-



~WO 2011/ 086078PCT/ EP2011/ 050299 9 2, or by 1, identical or different
substituents which can be located in any positions. In one enbodi nent of
the invention the total nunber of nitro substituents in a conpound of the
“formula | is not greater than two. Aromatic nitrogen heterocycles which in

t he pwﬁoﬂmgemtem carry a hydrogen atomon a ri Fxg:ﬂirepggg@mﬁ%tgg@ in a

5- nmenbered ring, such as a pyrrole, imdazole, indo enzi m dazol e
ring, for exanple, can be substituted on the carbon atons and/or on such

[ j . - nbqdj t. of . .the | tion, bstt t
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hy dr oggRicr@syIethys UbsfdidBlemethyR Neydibuitpleeiy| a2-ep@opbhglatear 2y a hydrogen
atomor a substituent, occur in a nitrogen-containing aronmatic 5-nenbered
ring avcloheyyletivmt2-cyclebpptyiedne, imi dazol e, indole or benzini dazole, for
exanple, and in a non-aromatic ring including a saturated ring. R ng
nitrogen atons which do not carry a hydrogen atom or a substituent unless

t hey dndepsmsanly dfroneasidthatednd bdapgededtyr o arynsthedsmigstanents ugikier ring
nitrogen atons in aﬁditi on to ring nitrogen atons which carry a hydrogen
at om dICHPEHYRIpPLAKY! greesralkenyh Arairswatviaientiaie nys 9iaupsy alkyRy! graUPHI azol e,

i irda i1 dj r e I : i non-aromati c
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t hey omgionaly substguteidt hoges catrmms fluodnekibstitaentsvehicts chomeddcaiBdiitabl e ri ng
nitrogen atons in aromptic heterocycles in the conpounds of the formula I,
such RSOy '-ﬁm%a@a??%&ﬂnﬁ?ﬁn%ﬁﬁf@q% bm%%&egﬁtﬁtveaiw a ring

Ni 1 oagbhshiREd bl fABriAe AUBLfittehR! RIrAs4Rire %ﬁﬁf, 993?&%‘}6 " gR8, 162y 350 carry

an oxy substituént a and be present as an oxi de,” and sSuéh’ring nitrogen
at onms @al3, ar vy he, gy ds&nb, BS gudtaryal. 2. ekt 5, 6or 7erabplie2a8, 4 or 5, or

M5 7B, Bl T M B R S g h B STRRELAE ©f
physi ﬁr@gbgaké WifRGESREAIN, @-AubraBthynich Jlefideidenal femanatoadiyf 3, 5at forms a

physi ol ogi cal |y acceptable salt. I'n 30 nmonosubst’i tut ed phenyl groups, the
subst i ififlepropeeiv! bd 21 vé Strentafivarapropyh dsd dirtofyomohatyd-rpafiuasaisoprame, -

¢ POSLELRT, ch7 UL iadopheyk. BpouDeE L5 SeIBR UGt can be |ocatec
3,5-  WRredKldHBENT 8IRAdIEBRYBRIRA B, 3@ ifluorocyclobutyl, 1-flucrocyclohexyl,
20 4.4-difluorocyclohexyl, 3,3,4,4,5,5-hexafluorocyclohexyl, 2,2-difluorocyclopropane-
1,2-diyl. Examples of atkyloxy groups in which the alkyl moiety is fluorine-substituted
are triflucromethoxy, 2,2, 2-trifluoroethoxy, pentafluoroethoxy and 3,3,3-
trifluoropropoxy. In one embodiment of the invention, the total number of fluorine
substituents and (C4-Cas)-alkyl substituents, which independently of any other
25  substifuents are optionally present on cycloalkyl and cycloalkanediyl groups in the
compounds of the formula l,is 1, 2, 3, 4, 5, 6,7, 8, 9, 10 or 11, in another
embodiment 1, 2, 3,4, 5,6, 7, 8 or 9, in another embodiment 1, 2, 3, 4 or 5, in

another embodiment 1, 2, 3 or 4.

30  Groups like phenyl, naphthyl (= naphthalenyl) and residues of aromatic heterocycles
which are optionally substituted by one or more substituents, can be unsubstituted or

substituted, for example by 1,2,3,40r5,0orby1,2,30r4,0orby1,20r3,orby1or



~position. In trisubstituted phenyl groups, 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-position or 3,4,5-position. Naphthyl can be 1-naphthyl (=

“napht hal en-1-y1) or 2-naphthyl (= naphthal en-2-y1). In nonosubstituted

1- naphjjy t he substituent can be located in 5- 5,
7- orbg?ygg???%n. I n nonosubstituted 2-naphthyl 5?2@5%?”?@5”%@% tituent

can be located in the 1-, 3-, 4-, 5-96-, 7- or 8-position. In
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residues applies accordingly to the respective divalent residues, such as
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R2 or R3, which may be designated 15as heteroaryl and heteroaryl ene groups,
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ring. Depending on the respective group, unsaturated n contain one,
two, tereubgtibugntismnigsstbey cud peeason tispositivein chargad fogm, iAcluding angr oups
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atom or a substituent, occur in an aromatic ring as is present in thiazole, imidazole,

20  pyridine or benzimidazole, for example, and in a non-aromatic ring in which they are
bridgehead atoms or are part of a double bond, and they occur as ring nitrogen
atoms via which a ring is bonded. Suitable ring nitrogen atoms in aromatic
heterocycles in the compounds of the formula |, such as the ring nitrogen atom in a
pyridine ring, specifically a ring nitrogen atom in an aromatic heterocycle

25  representing R?, can also carry an oxy substituent O and be present as an N-oxide,
and such ring nitrogen atoms can also be present as quaternary salt, for example as
N-(C1-Cs)-alkyl salt such as N-methyl salt, wherein in one embodiment of the
invention the counter anion in such a quaternary salt is a physiologically acceptable
anion which is derived from an acid that forms a physiclogically acceptable salt. In

30 monosubstituted phenyl groups, the substituent can be located in the 2-position, the
3-position or the 4-position. In disubstituted phenyl groups, the substituents can be
located in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-



~on the respective group, saturated and non-aromatic unsaturated

het erocyclic rings, including Het and non-aronmatic groups representing RS,
can be 3-nenbered, 4- nenbered, 5-nenbered, 6-nenbered, 7-nenbered,

© 8-nmenbered, 9-nenbered or 10-nmenbered. In one enbodi nent of the invention,

aromatwey Ae{RO9syd ic rings are 5- 5 nenbered or 6- MRERGERYIRHBYEL! C

rings or 8-nenbered, 9-nenbered or 10- nenbered bicyclic rings, 1n another
enbodi nent 5- menbered or 6-nmenbered tdnocyclic rings or 9-nenbered or
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atoms cannot be present in adjacent ring positions of any heterocycle, in another

25  embodiment two ring heteroatoms selected from the group consisting of oxygen and
sulfur cannot be present in adjacent ring positions of any heterocycle. Saturated rings
do not contain a double bond within the ring. Unsaturated ring systems can be
aromatic or partially unsaturated including partially aromatic, in which latter case one
ring in a bicyclic ring system is aromatic and the ring system is bonded via an atom in

30  the non-aromatic ring. Depending on the respective group, unsaturated rings can
contain one, two, three, four or five double bonds within the ring. Aromatic groups

contain a cyclic system of six or ten delocalized pi electrons in the ring. Depending



10t hiazole (= [1,3]thiazole), isothiazole[l,2]thiazole), [1,2,3]triazole,
[1,2,4]triazole, [1,2,4]oxadiazole, [1, 3, 4] oxadi azole, [1,2,4]thiadiazol e,
[1, 3,4]thi adi azol e, tetrazole, pyridine, pyran, thiopyran, pyridazine,

" pyrimdine, pyrazine, [1,3]oxazine, [1,4]oxazine, [1,3]thiazine,
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[1
[1,

lWoezergosedze. STl azine, [ 31qithiine. [ 1,4] gdhiEpnat1/050200
,2,4]triazine, [1,3,5]triazine, [1,2,4,5]tetrazine, azep

, 3] di azepi ne, 15[1, 4]diazepine [11B]oxazep|ne [1, 4]oxazep|ne
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Exanpl. e residues romatic het eﬁ%ﬂ%d est n occur in the

conpo rogyclicr@op% rﬂneaor bo rgxgtshqng !?ﬁ %W"ﬂp mﬁm%@m ,?@d one or

t hi ophgfnh ?m}f;é 28M HehhBRlER: {?rTc)!éner@V'Hiéich kin gsyﬁ’ﬁérn'tsdbfcl)ﬁtal 4 laRSmatic

pyridin-2-yI'(= 2-pyridyl), pyri di n-3-yl pyrid d pyridin-4-yl (=
4~ pyr irthg13nd & monzaroMaticiring arei rﬁgardaﬁ#aseammte: whera tmwmorweﬁl via®l- 1-

5%‘ dj:]za?ﬂmrg%qn;”qlﬁ%l {Faﬁ%%l rﬁ@l%hﬁna% %okﬁ—ér%ﬂa |Zco¢vhen¥héy are bonded via a
carbon atom in the non-aromatic ring. Unless stated otherwise, heterocyclic groups
including aromatic heterocyclic groups can be bonded via any suitable ring carbon
atom and, 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

20  the formula i, independently of any other aromatic heterocyclic group, is bonded via a
ring carbon atom, in another embodiment via a ring nitrogen atom. Depending on the
definition of the respective heterocyclic group, in one embodiment of the invention
the number of ring heteroatoms which can be present in a heterocyclic group,
independently of the number of ring heteroatoms in any other heterocyclic group, is

25 1,2, 3 or4,in another embodiment 1, 2 or 3, in another embodiment 1 or 2, in
another embodiment 1, wherein the ring heteroatoms can be identical or different.
Heterocyclic groups which are optionally substituted, can independently of any other
heterocyclic group be unsubstituted or substituted by one or more identical or
different substituents, for example by 1,2, 3,4 0r5,0rby 1,2, 3 0or4, orby 1, 2 or 3,

30 orby1or2, orby 1 substituents, which are indicated in the definition of the
respective group. Substituents on heterocyclic groups can be located in any

positions. For example, in a pyridin-2-y! group substituents can be located in the 3-



»[1,2,4]-triazol-1-y1 and 4H[1, 2, 4-triazol-3-yl, tetrazolyl including
1Htetrazol-1-yl and 1Htetrazol -5-yl, quinolinyl (= quinolyl) including
qui nolin-2-yl, quinolin-3-yl, quinolin4-yl, quinolin-5-yl, quinolin-6-yl,
“quinolin-7-yland quinolin-8-yl, which all are optionally substituted as
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benzothiophene, benzofuran, [1,3]benzodioxole (= 1,2-methylenedioxybenzene),
[1,3lbenzoxazole, [1,3]benzothiazole, benzoimidazole, thieno[3,2-clpyridine,

20 chromene, isochromene, [1,4]benzodioxine, [1,4lbenzoxazine, [1,4lbenzothiazine,
quinoline, isoquinoline, cinnoline, quinazoline, guinoxaline, phthalazine,
thienothiophene, [1,8]naphthyridine and other naphthyridines, pteridine, and the
respective saturated and partially saturated heterocycles in which one or more, for
example one, two, three, four or all double bonds within the ring system including

25  double bonds in aromatic ring are replaced with single bonds, such as azetidine,
oxetane, pyrrolidine, tetrahydrofuran, tetrahydrothiophene, imidazolidine, oxazolidine,
thiazolidine, dihydropyridine, piperidine, tetrahydropyran, piperazine, morpholine,
thiomorpholine, azepane, chroman, isochroman, [1,4]benzodioxane (= 1,2-
ethylenedioxybenzene), 2,3-dihydrobenzofuran, 1,2,3,4-tetrahydroquinoline, 1,2,3 4-

30 tetrahydroisoquinoling, for exampie.
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2011/ 0B 8atigyry BPxgind@Boesehydro-1H-isoindolyl, 1,2-dihydroquinoliny, 1,2,3,4-
tetrahydroquinolinyl, decahydroquinolinyl, 1,2-dihydroisoquinolinyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, decahydroisoquinolinyl,
20 decahydroisoquinolinyl, 4,5,6,7-tetrahydrothieno[S,Z-c]pyridEnyl, pyrazolidinyl,
imidazolidinyl, hexahydropyrimidinyl, 1,2-dihydropyrimidinyl, piperazinyt,
[1,3]diazepanyi, [1,4]diazepanyl, oxazolidinyl, [1,3loxazinanyl, [1,3]oxazepanyl,
morpholinyl including morpholin-2-yl, morpholin-3-yl and morpho!in~4—yl,
[1,4]oxazepanyl, thiazolidinyl, [1,3]thiazinanyl, thiomorpholinyl including
25 thiomorpholin-2-yl, thiomorpholin-3-yl and thiomorpholin-4-yl, 3,4-dihydro-2H-
[1,4]thiazinyl, [1,3]thiazepanyl, [1,4]thiazepanyl, [1,4]thiazepanyl, oxetanyl,
tetrahydrofuranyl, tetrahydrothienyl, isoxazolidinyl, isothiazolidinyl, oxazolidinyl,
[1,2,4]-oxadiazolidinyl, [1,2,4]-thiadiazolidinyl, [1,2,4]triazolidinyl,
[1,3,4]oxadiazoiidinyl, [1,3,4]thiadiazolidinyl, [1,3,4]triazolidinyl, 2,3-dihydrofuranyl,
30  2,5-dihydrofuranyl, 2,3-dihydrothienyt, 2,5-dihydrothienyl, 2,3-dihydropyrrolyl, 2,3-
dihydroisoxazolyl, 4,5-dihydroisoxazolyl, 2,5-dihydroisoxazolyl, 2,3-
dihydroisothiazolyl, 4,5-dihydroisothiazolyl, 2,5-dihydroisothiazolyl, 2,3-



~ratio. The invention includes all possible enantioners and di astereoners
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enanti onmers and/ or diastereoners, in all ratios. Thus, conpounds according

“to the invention which can exist as enantioners can be present in
enant i @ebhsdlosgopyre form both as levorotatory and gt

ant i podes, 3 |g ?‘he formof mxtures of the two enan |omerélq ﬁ(gq% rati os
i ncl udi ng racenat es. In the case of 44E/Z isomerism or cis/trans

i somer for ex e,on, doubl e s,.or, rings such as cycl oal k rings,

the i n@'g%roé’qur?éﬁ’%lésd MrﬂpwﬁémﬁP%@gﬁ\'Wﬁé‘)@’r &7 2&dmerqg><§zpbf?(rﬁ &nd t he

trans diaydlooR8z0l b RainghMasslyPR 3-8 i ' no@ne |
enbodi megt of td}z |nven§th XO co ﬁﬁﬁ dt ﬁ?é’ﬁrhégr?" g‘(i;‘%frh?afzr?hilv\%%or nor e
st er eollibydmethiszelpl Be3-i éxydrqamm,zotw Alsﬁﬂhinmommagzoiplu B e5-dihgdioimitisdolyl,

out. 138y epy e g e B AR SR A s R e dNer s by customary
netshodgtrahpd rdﬁ( aragirieziw, GNBRIRAGH, %Bﬂﬁhw roﬁﬁlbé‘iﬁ/ﬁ'tét'rz?@}d

rﬁt‘ﬁm;@)‘aﬁyﬂe use of
stereochem call'y uniformstarting materials in the synthesi's,
st er eodedl é@ﬁpwthﬁt%@éraﬁydwndml 14- hSIﬂfaEKma!L |1z‘latiloan-2:ar&i be carrl ed

Cter oorRandot BRI L 2 Rt Sl PSS TRyl 2 SRRR ST Bzt Bhe”

f or nul @zdbieyciais. 1umeessy|agau@hgaa ézaam@qusnmpfemé-ylog -@-5nternedi ate “duri ng
t he synt he5| The present invention also includes all tautoneric forns of

the c (8211 H@eﬁtﬂrw@\mg ZAe-thagabicysiald. 2ahdhenitbrdt whichom! are case t he

f
qu@””%‘%ﬁ‘#‘%@ﬁ‘ Loty GaBLA B rilg H68 %&3’@%@%@?%%@65 Lpondi ng.
physi odsuigatluﬂédiﬁsondlbabeldcnlth@deﬁhltuyn af trepteabketivaadiosp. i . €. non-toxic salts,

in particular their pharmaceutically acceptable salts. Thus t he conpounds
of the formula | which 25 contain an acidic group, such as a

hydr Oxiédél%b@ﬁ”é(hu@ﬁr%%h o n%abhﬂﬁh‘l% cﬂﬁ@ Re: InqgrQe% ﬁmgﬁd,rﬁérﬂ%)the ik 5119 present

on such groups, and 'can be’used accof |ng e Invention a1 i ne
rret al a@y halpgah Itraalawe‘ammntlrofrirm drmeadh i & |odeasn®ammmflanw8ﬁhéi8haibgén exanpl e.

speci fi,c_ex | es of su ItS|nc de sodi msalts pot assi um salts,
olte oaR ek Sroft B orrockisfiso o SSupAcso et Brsie: & alighore. 30
t et r aagdqpbarmEm itk fabhise afd cAkkieaddi tion salts with ammonia or organic
am nes such as, for exanple, ethylamne, ethanolam ne, triethanol am ne or

am no aci ds. Conpounds of the formula | which contain a basic group, i.e. a
group i c n 86078PCT/ P20. 11 50299 6 rot on ed such as
an am% é u‘%‘ 05%6‘1" tbpgégﬂ PECABA 8 c'L’)C«aesp FOgFN SRS Ghdbips,

and cagarbén used oﬁfﬁi@@bgtdm syﬁehhq'ﬁu@;vﬁfét(')lq?grddb h@clﬂé?ﬁr@r%fnﬁd"%' r addition
salts with inorganic and organic aci ds. Exa anpl'es for suitabl'e acids include

m?&JL ogebstiftted |bdé>><0hy@|rMg@:doybwrﬁcuwedmgsﬁcﬂtm Hdegomes| & G((D):(=am d, .
Tar tars b Qb dp FdentCBR b RGP caRiFt BB sl PR FEoRe o

mel ei catagi i, archtonaticadigisuctngs ot & eheagl @sulnowexhpld §VREH BOhEKil Hlred in
the art ound of the formula | sinultaneously contains an acidic

If a co
group AAA I HRSTEFOGICHE FTUP SHRCHBHY 8BRIE MP%O&%@W@S@ RON-ONiaRtks, in

addi ti I

i 1t er ok SO BPdqe) B0 BRar Sy RS Pr s SR PRI 2 e

olB5ai rmdfohydecgmﬁpn‘érqxﬂmgdmu@;mta@ﬁ aamelsmm;tcogrtdm peitsoan O ed in the
art like ﬁxarrpl e, %\; cont, Ct'n,_ﬂjthe conpound of the formula | with an
organlg:mBP(l r?('J‘ GARIGEOUR (S SHOHAR 8TUP)dN S8 EfAMIHRS WY DEMETOURS. by ani on
exchange or cation exchange from anot her salt. The invention also includes

all salts of the conpounds of the formula | which, owing to | ow
physi ol fgyptasient invention includes all stereoisomeric forms of the compounds of the

formula I and their salts and solvates. With respect to each chiral center,
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their pharmaceutically acceptable salts. Thus, the compounds of the formula | which

25  contain an acidic group, such as a hydroxycarbonyl group (= carboxyl group = C(O)-
OH group), can be present on such groups, and can be used according to the
invention, as alkaline metal salts, alkaline earth metal salts or as ammonium salts, for
example. More specific examples of such salts include sodium salts, potassium salts,
calcium salts, magnesium salts, guaternary ammonium salts such as

30 tetraalkylammonium salts, or acid addition salts with ammonia or organic amines
such as, for example, ethylamine, ethanolamine, triethanolamine or amino acids.
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The present invention includes all solvates of compounds of the formula |, for

20  example hydrates or adducts with alcohols such as (C4-C,)-alkanols, active
metabolites of the compounds of the formula |, and also prodrugs and derivatives of
the compounds of the formula | which in vitro may not necessarily exhibit
pharmacological activity but which in vivo are converted into pharmacologically active
compounds, for example esters or amides of carboxylic acid groups.

25
In one embodiment of the invention, A is selected from the group consisting of NH
and O, in another embodiment of the invention, A is selected from the group
consisting of NH and S, in another embodiment of the invention, A is selected from
the group consisting of O and S, in another embodiment of the invention, A is NH, in

30 another embodiment of the invention, A is O, in another embodiment of the invention,
AisS.
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dBer GH e OSBRePBR BEAP D0 2LOREr SOTRSTHETN DEERIMEN Gher ef n
one or{ Swsfoniith A4kt RNGdcH biREr th BhEERP eAMITIMEADICREIphsRidiYWiRIeEN atom
or a (G -C4)-alkyl substituent and one of the ring sul fur atons can carry
one orrespectde ¢agh otipsy, ineanbthbeembadintent et ef-poyitibe with reppédrialdach

LSt L0k 8 0 ORS¢ LB RO PR Bk Bl Lerert
whi ch didhdeiyl, (Co-Ce)-alkenediyl, (Cs-Cr)-cycloalkanediyl and (C4-Cg)-alkanediyloxy, in
20  another embodiment from (C+-Cg)-alkanediyl, (Co-Cg)-alkenediyl and (C4-Cg)-
alkanediyloxy, in another embodiment from (C+-Cg)-alkanediyi, (C3-C7)-
cycloalkanediyl and (C4-Cg)-alkanediyloxy, in another embodiment from (C4-Cg)-
alkanediyl and (C+-Ce)-alkanediyloxy, in another embodiment from (C,-Cg)-alkanediyl,
(C2-Ce)-alkenediyl, (C2-Cg)-alkynediyl and (C3-Cr)-cycloalkanediyl, in another
25  embodiment from (C4-Cg)-alkanediyl, (C,-Cs)-alkenediyl and (C3-Cy)-cycloalkanediyl,
in another embodiment from (C4-Cg)-alkanediyl and {C,-Cg)-alkenediyl, in another
embodiment X is (C;-Ce)-alkanediyl, in another embodiment X is (C;-Cg)-alkenediyl,
in another embodiment X is (C3-Cr)-cycloalkanediyl and in another embodiment X is
{C4-Cs)-alkanediyioxy, all of which are optionally substituted as indicated. in one
30  embodiment, a (C+-Ce)-alkanediyl group present in X is a (C4-C4)-alkanediyl group, in
another embodiment a (C4-Cs)-alkanediyl group, in another embodiment a (C4-Cy)-
alkanediyl group. In one embodiment, the (C»-Cg)-alkenediyl and (C,-Cs)-alkynediyl



- 25present in Y, are selected fromthe group consisting of Nand O, in

anot her enbodi nent fromthe group consisting of Nand S, in another

enbodi ment fromthe group consisting of 0 and S, in another enbodi ment they
“are N atoms, in another enbodiment they are O atons, and in another

enbodl\ﬁ@w?(ﬂ G¥edfe S atonms. As applies to the corrpo ggggiltlgggégul a l

in genera rrng heteroatons in Y can be 30l ocated in
provi ded that the heterocyclic systefgis knovvn in the art and is stable and

suitable as a subgroup for_the d S|red ose of the conpound of the
f or mulHOYPS [RIHESRTNGA 58 éCdee alkapedighaad (CnConelkuneiil GrHPS.IN ¢ he

: . ) n Yy
cannot Lo Aodicbic 2%’2%'@5?% FEROIGLESpAR Gy 2tore |1
ring rmfnbmdiatemrmheméé@}}bmﬂbatﬂahe@mg;nhepgeptqseabngD(sntslaw@?,ggcze)oxygen and

sul fur_c ot resent in,adja rin itio and in anot her
enbodlcr¥§ﬁ’taqﬁﬁ§ fEEj)L’rPeﬂréf"B ”T%’?dwe” cgﬁ ﬁbcyqr,‘%alk?rh%dw 4'PYBel at om
whisch LYol f ent ring
oS e B e A o I S R ot ai

doubl eysiohezangdii groupeExamplesiaf grases X fiasn penich tid fesprstitaigratied, i.e. the
non- ar SHisEetng X5k BB R T T2 RBEg TS Oh MR &Y o, i n
anot hejelgitb@ i aRsthe PBMboRHGNETIBE i etibRiafe H@hg{bﬂg A@H(@Hﬁ%tﬁ@n@r esent

in any 10suitable positions. In one enbodi nent I S saturated, in another

enbodl?réﬁy!){ Cé‘zﬁﬁm(ﬁmaﬁeuhgaﬁlﬂréx%@thylleﬁebn@(@fﬂbhd Trevathylsthiaseal 4- menber ed

anot her%nﬁLCHgfﬁgog‘%ﬂénﬁer édIdmn%Ské%gﬁg})e(fgp'q%a%{Fngreﬁgod: nmant a

4- me nt[eiﬂefdﬁg)L(DH@r(ptdr%’neeﬂQQﬂy!m 2-prpytereybenied exempminotiegroaptiodi
6- menber ed heteroyécl e I s saturated or partlalgﬁ_lunsaturate and

monocyakanedy! skt &ethﬁﬂﬂ'N@TIdW reHEEbW s and e HadeHas Hr fierioeated wit h
respect, ?3Yd;gi”arﬂnen§r%lpai~en@31 Bag ;)algré?appl i cable. I n one enbodi nent, the
menbe y

nunber” of 'Ti n-a rm oc I ¢ heterocycle representing Y s as
i ndi caCdt=C({CHAreand -C(CH3)=CH- (prop-1-ene-1,2-diyl), which exemplify the group (Co-

15 Cg)-alkenediyl, -C=C- (ethynediyl) and -CH»-C=C- and -C=C-CH;- (prop-1-yne-1,3-
diyl and prop-2-yne-1,3-diyl), which exemplify the group (C,-Cg)-alkynedivi,
cyclopropane-1,1-diyl, cyclopropane-1,2-diyt and cyclohexane-1,4-diyl, which
exemplify the group (C3-Cr)-cycloalkanediyl, -CHx-O- (methyleneoxy), -CH,-CHy-O-
(ethane-1,2-diyloxy), ~-CH(CHs3)-O- (ethane-1,1-diyloxy), -C(CH3;).-0O- (1-

20  methylethane-1,1-diyloxy), -CHz-CH;-CHo-O- (propane-1,3-diyioxy) and ~CH,-CHy-
CH2-CHy-O- (butane-1,4-diyloxy), which exemplify the group (C4-Cg)-alkanediyloxy,
all of which are optionally substituted as indicated. Thus, in one embodiment X is
selected from the group consisting of -CH;-O-, ~-CH,-CH,-O-, ~-CH{CH3)-O- and -
C({CH3)3-0-, in another embodiment from -CH,-O-, ~CHz-CH;-O- and -CH(CH3)-O-, in

25  another embodiment from —~CH,-O- and -CH(CHj3)-O-, and in another embodiment X
is -CH,-O-, all of these groups being optionally substituted as indicated, and in which
the oxygen atom is bonded to the group R?. In one embodiment, the number of
substituents which are optionally present in X, is 1, 2, 3 or 4, in another embodiment
1, 2 or 3, in another embodiment 1 or 2, in another embodiment 1, and in another

30  embodiment the group X is not substituted by substituents selected from the group
consisting of fluorine and hydroxyl. In one embodiment, the number of hydroxy

substituents in X is not greater than 2, in another embodiment not greater than 1. In



-20 general definition of Y or in the aforenentioned enbodi nents, and a

bi cyclic heterocycle representing Y is 6-nenbered to 7-nenbered, in another
enbodi ment 6-nmenbered, in another enbodi nent 7-nenbered. In bicyclic
“heterocycl es representing Y the bridgehead atons can be nitrogen atons,

whi ch \ﬁbezﬁ'ﬁ’?{)?éﬂ'}é]e ring nitrogen atons which can bﬁ,&pgeﬁﬁphyoggégghtl on

to the ring nrtrogen atom 25depicted in formula |, a
atons. In one enbodi ment, one of the1dri dgehead atons in a bicyclic

heterocycl e representing Y is a carbon atomand the other is a carbon atom
or a MANS YHEAIERYTH NP Moap dhdre PNe hydxyesvDsHERt i pregencriantngikidaak car bon

Fepr oSareT Bl I B AT Lot KLER sHP SRRl e AdtiFes et o 0vel e
30bi cyarioprd atrfd whimhcarel pardofla dpublel eyl ia[tBe Zrddp 6DECh)-alkehedidl. In dheri ng
systens_whi.ch co ise the ri nitrogen atomdepicted in formla and
addi t iSRAPCIM Wéﬂ%yo%ffﬁ@%g@ﬁ RPEPIESENLAALNS CHPeaEieM; IR the SEP whi ch

B i RhieK ] 0299 21
are SALUAhfkRicdioly Bhick BSR4 8 8 oNBEAMADPALERET éﬁl%g%éﬂ

and are otherw se defined as in respéct to Y in general, as far
as appld suthdtiduerita aomprasebbdin tes tarbenbatogrcinitbe lyedwp (Cy-Chealkapedigienyi ng Y is

SEL R S e S
(01- OQuisitk e PEBPRiHdIUBNYa oRydN &bk @Mdr@ﬂ?'sh&ﬁsﬁ’cﬁ?ﬂ%cglg_f oR8 of ifirecar bon

atons in Y, is one, two, three or four, in andother e ment one or two,
and i ridemiisiaher diéiepardi swbatitugntssseietted g the gedipospnsistipgadfiiorinaetames by

T bR B ARG D0 4 0B SEPEiARM e eyl £ ShRTaRmth
addi t iz tonfigifaliomgn BhkcEISoditcPETt TRV coRfidiRaibh, an lanof it cihisdifhedt 1 ring
het eroat ons sel ected fromthe group consisting of N, O and S, where the

addi t ilbAds ZrqondjigriatipBgen at om may carry a hydrogen atom or a (01-04)-al kyl
substituent and the ring sulfur atommay carry one or two oxo groups and
where the heterocycle is optionally substituted at one or nore ring carbon

at oms The 4deanbeald for7-frizddhtbéredentuatlt Odpartibhy batadtet]| tne@btyclicldr anot her
enbodi nent, is a 4-menbered to 6- nenbered, saturated, nonocyclic

Y
héPer QUG¥iig hﬁﬁﬁ!er@ﬁyfaﬁéfscwapﬂﬁ%ﬁ\q ¥ poCRB AP Mlprided i farBwa |, riwhighli ti on to
crer o-ye _ _ | _ _ 52 Ly
the ridngad Eﬂéaﬁﬂ?ﬁ{@gbg%bﬁasﬁ t g})ér QIR ds netg@ﬁéfgtrgan@nﬁ frrgdgg ddbitian

opti ona Ty substi on one or ring car ical or
di f f ercembpris@s- @A), 2abrik3;lin subsmivatimest of hednoeeitem @nmbodp nierdnotier s sel ect ed

O o £ S R B P R 5ot om of v
depi ctgehthér &AbANINTert OMHeHRCERSH difSrdnf further ring heteroatoms selected from
20  the group consisting of N, O and S, wherein one or two of the additional ring nitrogen
atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one of the ring
sulfur atoms can carry one or two oxo groups, and wherein the heterocycle is
optionally substituted on one or more ring carbon atoms by identical or different (Cy-
Cq)-alkyl substituents. In one embodiment, the additional heteroatoms which can be
25 presentin Y, are selected from the group consisting of N and O, in another
embodiment from the group consisting of N and S, in another embodiment from the
group consisting of O and S, in another embodiment they are N atoms, in another
embodiment they are O atoms, and in another embodiment they are S atoms. As
applies to the compounds of the formula I in general, ring heteroatoms in Y can be
30 located in any positions, provided that the heterocyclic system is known in the art and
is stable and suitable as a subgroup for the desired purpose of the compound of the

formula | such as use as a drug substance. In one embodiment of the invention, two



~carbonyl group bonded to the group X, wherein these heterocycles are
optionally substituted on ring carbon atons by one or nore identical or
different (0i-04-al kyl substituents, and in anot her enbodi nent these

" heterocycles do not carry al kyl 25substituents. The group R4-0-C(0)- can be
bonde ocycle Y in any suitable position r&ga%) nt,
t he gﬁfgﬁ)z?{ﬂﬁ{ﬁg?% is bonded to a ring carbon atompcgﬂgﬁ}ﬁ"gny gg?ti on,

i n anot her enbodinment it is bonded t@0a ring carbon atomin Y which is in a
30ring, position adjacent to the ring nitrogen atomin Y depicted in fornula
)1 n THIEGONEITCAHBBIN Rneainothe HERaHNEsIacant HIO BREBORSalARGIEY whi ch | s

S G e M s S R R R o o
anot heancesddhutiomanot be presenb rdadjatentaing positens) anddt amotiter@mbadiaginacent to
one. r 146 T bERTST e Bk S uiBa b EnE Hifoder Bomuh RS ARHed i bon' a om

i n5Y wWBhAhlal |§p§mrb%t;9@sémma%ﬁéébmitrmg PYsHPRETh Y WY sQiSatel, fiP Ting

menbers, and in another 5 enbodinent 't is bonded to a ring carbon atom
whi ch hedemsyaieaY daes nohcerai douwyge honds géthinthemingy lacabedsis pamtalli ng

menber .  _For I I f, a heterocycle Y which does not contain

fur t neNTAETRE & Big bRter R Cisat PP B REmare doyRl ods waBP dhg g,

f or multsutlis ABA-dromatie GR ovai shbbdithdtit ti@ BeRrédyRIB EbmsinsSondloP@al thon 1 of the
het erocycl e, in one enbodi ment the group R4-0-C(0)- is bonded to a ring

car borAnRdaeoPMPAdINRNt HESI el Hondansitie therit@whitingan beipsespmdednyn
pad ¢ 1 =g pf RS, HEpr Rt ERD ispeRlet ) 3 apbthet WS BAEY hirooai men

i n pospdrtially Gnsaturhted.n anot her enbodi ment in position 2, 3 or 4. In one
enbodi nent, in a partially unsaturated heterocycle Y the group R4-0-C(0)-
is bonded to a ring atomwhich is not part of a 15 double bond. In one

enbodi i : i | r LAY i - -t 3 ponded
Co o e ehBoSRRICY 80 % MERdalTo BN PTed 1 BRgHl Ridihent 8 2000
on t hembetered i benambareainyn shetheoehsudiaenipoSimeémberddio @xeamberdd) endo

D31 18 preinaT TR 084 TSHATER, Pediotae DAL S T MATRESH. 11 or on a
car boryitesh SAvbahept %%ﬁ%iﬁb&*éﬁﬂ%ét%cgagfwﬁéﬁ !Pé’é‘a@r%\iﬁ%lj @ﬁﬂa%n

configuration. For exanple, In the cas aring 'S sgl ected from

t he grngatweisd snd mprecyalioee! kicy@ic, ppd mdlidchdisrmehepvige defined aaninticated

per hydr.aazepin he ring,nitrogen at.om.of which is the ring nitrogen atom

of v AT BT 1o ¥ dF oGP aH. s rh AR mHCENP T ke B R RO b E o

POSi t i @Yy rheniBeroNe a RSt RO hetdiSc i RTe 36 MACRNS %E NMHidREd &% aip R4-0-C(0) -

is present in S 25 configuration. Exanples of the grouping R40-C(0)-Y- from
wiOch ganesalgiefintianef Y of Kethenfperinertiated: ersbodimants and a belyoben in one

oo Rhocy B e LG ¢ BB 65 ko, inanother embodimen

hydr oxgrassrhioeredaredrather dmpbdinferid-T-trfendodséd - il iy s reasoepyegzet i di n- 1-yl
3- hydroxycar bonyl azeti di n-1-yl, 34(Cl-C4)-al kyl oxycar bonyl )azetidin-1-yl,
2- 30HPRFIBEEAE l%mﬁl Bijageneadigiomsygan be nitrogen dtoms, which are any of the

24( G - 44t nlfoloeh WtYRaNARGY OB HePrb LAY i a¥kitichT) s ring nitrogen atom

25  depicted in formula I, and/or ring carbon atoms. In one embodiment, one of the
bridgehead atoms in a bicyclic heterocycle representing Y is a carbon atom and the
other is a carbon atom or a nitrogen atom, in another embodiment both bridgehead
atoms are carbon atoms. Examples of bicyclic ring systems from which bicyclic
heterocycles representing Y are chosen in one embodiment, are bicyclo[3.1.0],

30  bicyclo[3.2.0], bicyclo[4.1.0], bicyclo[2.2.1] and bicycio[2.1.1] ring systems which
comprise the ring nitrogen atom depicted in formula and additional ring heteroatoms

which are optionally present in Y, and which are saturated or partially unsaturated



~hydroxycar bonyl pyrrolidin-1-yl,

(S)-24(C -C4) -al kyl oxycarbonyQpyrrolidin-1-yl, 3- WO
20111086078PCT/ EP2011/ 050299 23 hydr oxycar bonyl pyrrolidin-1-yl,

" 34( Cl- C4- al kyl oxycar bonyOpyrrolidin-1-yl, 2- hydroxycarbonyl pi peridin-1-yl,

2- ((C fxycar bonyl ) pi per|d|n 1-yl,
(S) - Zjdﬁégéroxycar onyI pi peridin-1-yl, (S)-2- ((Cl- CA- PCT/EP2011/050299

al kyl oxycar bonyl ) pi peri di n-1-yl, 3- I‘Q/’droxycar bonyl pi peridin-1-yl,

?1 §1§/d SrQ?gW%ﬁogéﬁnJ %nﬁl(ﬁﬁ[)eat qelia'(lt?n'(f%séﬁ tto Y in general, as far as

al k I N4l I £ =lryl,
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§4E (C'Qﬂn@farﬁ?'&é% %}@gkgaﬁémfﬁ%*&ﬁ%g 3- hydr oxycar bonyl nor phol i n-4-yl

2- hydr oxycar bonyl t hi onor phol i n- 4-yl, 2 ((O ) -

al kyl oxycar bonyQt hi onor phol i n-4-yl, 3-hydroxycarbonyl t hi onor phol i n-4-yl,
3- (( Cilnone ersbdiyianky ¥ i rpeybeTeshis Wmhematurated monocyclic or

21Pydrb?§§6ﬂ§?‘%? é% M&@&%@@gﬁ t@)’f(}g% Lﬂ% tﬁpqne& giqmyshigwn in formula I

3- hy drooxyaias Daryllridg hetetio stsaishiahaete fion thetgdup con&stmg of N O and S,
34(Cl-4) - al kyl oxycar bonyl) - 1, 1- di oxot hi onor phol i n-4-y ydrox%/);:ar bonyl
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3- hydr, |

S0a1 kyTEESREREAN i RS QUG ABKARAD caml) onc’or o o8 raues and whete the,

I nventhadmrocidle ismptnmally swsﬁmlt@ta‘edné oomm’bemgrc:wlpormam§by gerdfcalor 1 or 2,

anot her e inment fro anot he jment from1l, 2 or 3, in
aﬁé éf*#%*ﬁﬁbﬂ(rbn@ﬁra*?vfowa lnﬁna k&0 881 ista §-memberethiod anot her
enbodl t
conal iTpboked Saturaldd Wf?"“%é@%" yoR AR Ao RS AHE,
anot hévetevatehaimadditiomtq t 108) nénolgy:h alonh degdsten)in éqrmmalt kyher€irHitte- , in

t her_ _enbo i n ,anot her e di.nent, Rl is

C 0" MSinaTo ERRaTROY sutrstiiRa GRonadr Rors ho SRS HoRts SRESUERLYT o ror S 1 n
one eram@kteﬁem-calask?l s(u@%tnﬁ%éht§¥ﬁ boatHer lemRQUenEAE, Y isrbéi\éﬁtéa florh %Fg%'rect ed

fromthe group consisting of O, and 2, in another embodi nent,

( €8- cryoreye thalhejerocyties azetiding wrrqi:dm ard eipesidirie; 78 tihe nifragen atom
of which is the ring nitrogen atom of Y depicted in formula [ which carries the
carbonyl group bonded to the group X, wherein these heterocycles are optionally
substituted on ring carbon atoms by one or more identical or different (C4-C4)-alkyl
substituents, and in another embodiment these heterocycles do not carry alkyl

25  substituents.

The group R*0-C(O)- can be bonded to the heterocycle Y in any suitable position. in
one embodiment, the group R*-0-C(O)- is bonded to a ring carbon atom of Y in any
position, in another embodiment it is bonded 1o a ring carbon atom in Y which is in a
30  ring position adjacent to the ring nitrogen atom in Y depicted in formula |, in another
embodiment it is bonded fo a ring carbon atom in Y which is adjacent to said ring

nitrogen atom or separated from said ring nitrogen atom by one or two ring members,



~consisting of O and 1, in another enbodinent, Rl is

(C3-C7)-cycloal kyl -CH2-, in WD 2011/ 086078PCT/ EP2011/ 050299 24 anot her
enbodi ment, Rl is (C3-C7)-cycloal kyl, in another enbodinent, Rl is
“"HetCtH2i- in whicht is selected fromthe group consisting of 0, 1 and 2,

o oup NF@PTTOREOTE and 17 i another embodi mont, HCTEFAR 158889 1°

anot her enbodinent, Rl is Het. In ong25 enmbodinment, a (G -C6)-al kyl group
whi ch represents RL is (C2-05)-al kyl, in another enbodi ment (C2-05) -al kyl,
i n anollH¥° %&@Bbﬁ@memms tonded kg P ringreashen etaro dvhients, adiagarit tospicl kenyl

C3-0 | k d
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in anot her enbodi ment from?OoO I n anot odr nent ,
represbﬁter@y&ta;momi ﬁmtmabbtdjlﬁrmau;) RE-@+@(@)- Hebondsdcio a Bpg eardrs RLis an

or Ao s Bee o R EPofe? Gty AR e Bo R nostiin £ oteiont | ng R

i S Oneemhb@m@énttiﬁb@@ltloh@ MaRGBES é%@@irﬁ@ﬁﬁm%&%;t@n 4 "l‘ﬁ’anb%e‘?‘”m her
enbodi ment one, and in anot her enbodi ment such a group Het

unsubs@mbgdfé‘éﬁﬂ'fllffw@ﬁiéloérﬂ)@fc@ rmrarnoﬂwr(embcm)weat ky;bossmm“sﬁlc’réenrtamf@sent at a

rou hyl enbodi nent of the
Prvent SERobGRERIT RbeR8aR: & ot £ HEBLP SRt &7 aial EFelety ol e
r epr eskgteraqychY itse graup RY-0- @lggqué hendedeai iRNitom Which id not PafRe o
enbodi nent of the invention, is selected fromthe %boup consi stl ng of

Ehb‘im eoiblakend. iy ong embodimenfuin easeef abisialid hetemare \érﬂe@gml?yﬁl-l c
erbod ot % ¥3hes kRS munendl oot s bAoA SRR B hin BAR R g

ni t r ogeresatoon thmleeter@mela)‘f/ in bay stargochdmipgepositionsor axarpleriy ehdeubst i t uent
R21 which, i s ox e one of the ring nitrogen atons can be oxidi zed

to thePREE e'ée%%ﬁa&ﬁﬁ@ﬂ%t SRR Piswelicaiiad ofi PRINCES Pogkios s in iens
20117 OSEMHSH rith FESM 10 3R %D stituent on Y, or on a carbon atom having S

20  configuration or a carbon atom having R configuration. For example, in the case of a
ring Y which is selected from the group consisting of azetidine, pyrrolidine, piperidine
and perhydroazepine, the ring nitrogen atom of which is the ring nitrogen atom of Y
depicted in formula |, and which carries the group R*-0-C(O)- in position 2, in one
embodiment the carbon atom carrying the group R*-O-C(O)- is present in S

25  configuration. Examples of the grouping R*0-C(O)-Y- from which this grouping in the
compounds of the formula [ is chosen in one embodiment, are 2-
hydroxycarbonylazetidin-1-yl, 2-((C+-C4)-alkyloxycarbonylazetidin-1-yl, (S)-2-
hydroxycarbonylazetidin-1-yl, (S)-2-({C4-C,)-alkyloxycarbonylazetidin-1-yl, 3-
hydroxycarbonylazetidin-1-yi, 3-((C+-Cs)-alkyloxycarbonyl)azetidin-1-yi, 2-

30 hydroxycarbonylpyrrolidin-1-yl, 2-((C4-Cg)-alkyloxycarbonyl)pyrrolidin-1-yi, (S)-2-
hydroxycarbonylpyrrolidin-1-yl, (8)-2-((C+-Ca)-alkyloxycarbonyl)pyrrolidin-1-yt, 3-



-25 of an aromatic heterocycle are optionally substituted on one or nore
ring carbon atons by identical or different substituents R22. |In another
enbodi ment, R2 is phenyl ene, wherein the phenylene is optionally

" substituted on one or nore ring atons by identical or different

subst iy f‘ 68so7g2nd in another enbodinent R2 is 5p PQ@*I‘VIbSDE@@r ein

t he r|ng nitrogen atomcan carry a substituent R21 IS oxy, I.e
wherein the ring nitrogen atom can b23oxidi zed to the N-OXI de, and wher ei n

t he ridi nedi vyl tjo a ed on on carbon at ons
by DdereRRa ol eNge L%@ﬂ LARI IR e r i M el
di val [4Q 5 nmber ed heterocycle which co rises 1, 2
or 3 ﬁ‘g;dntl caﬁﬂﬁ]%p%meﬁgn (ﬁ: C@Eheteroatoms sel>/ect ed fromtkrlrg group
consi slikyioxyahrbdgnyd)paredic)- 1the(Se‘ﬂZﬁhy:dfexmarbtbaeyEplpﬁgdlmlr‘ﬁybgé)’rZe(f(’éﬂ‘Qa&:an carry
a dr nat or. a subs dwher th resi due of
an gr@ﬁ&?)&y%&%ygﬂﬂﬂr@"?' "g&?;}%@w@a@%gﬂq% 1(%1!% ﬂg;vacbejrmre r: n;
cagbonyRHSRFaRYoryiBHdriem- 107, @hpa@@@érbéw@tpetmm%n RRAClm)one enbodi ment,

a residue of an aronatic heterocyclic g)rou representing R2 is selected

f r om tdleylgxyoapbarsdpinsiristin-Agylol- hv@mmqar pnylpﬁrmﬁ#ﬁ@a@mw YlokéFatedry! |

A e L T

thi azqlndiyC,- my%l@ld)@dais{ionywéﬂwai’daleélnyﬂ-yy] mjrl m di nediyl and

pyrazinediyl, in another enbodinent fromfurand , thiophenediyl,

pyr| di M@WCWWWRHBVW@@Z?PWWP (e Eehaghyi%uaarb@ﬂalﬁw éﬁjﬁﬂampﬁ‘ anot her
p odlﬂE%tga,BFq%L%r ?’g%e}(ﬂé\{dra%%%jd‘q'mﬁ{@? O’1 C yr| di nediyl and

ina urandlyl t hi ophenedi yl and
pyri dlm&ﬂbleg;zarbbmﬁ)’peaMWraiatempi‘ll-ydnﬁJHyyir@lybatbdnylmdrmﬁiln-mylpz{(@q ~@s }-h en
respect_to ri ng carban N Vi n e.group and the
di vgl e‘ﬂkyiPéﬂiadG‘énﬂF“%f QB“ Ardme %ng%fs@%&@y p&wg@p g‘s@n% K&g Cé arg bonded
to they | Ny~ Bosi tion
aIRYBERLABYY Iﬂ% RBIif 41 g@ggdcar\{tsgg)o%yg@ig Brofialh, hg) i @pc posi ti ons.

A phenylene’ grou esen i ; | ene,
oxazol a)lrﬂyloxyna:tbmwl)’thtng'lcapﬂoiﬁrhé~y@,rﬁahpdmix;zmbbeylﬂ‘émmwhqhnii’; 21- 3p(¢§n~t(]4¢rn or

ort ho sition spect to h,ot her n be hen

O Tt b R A T R A S T e

or ”E‘t@»A@ﬂp@ﬁéikﬁﬂxyd@rﬁﬁhﬁﬁ$He&bxétﬁtcﬁﬁ&ﬂiﬁh@hﬁﬂtyi @-’P@dfdxy@éﬂ‘bob@i 1,1-

1, 4-phenylené, 1. e.” the oxazol opyrimdine rin d'the rouchan be

bondeddannom;omp'@@ptlméﬁyl 3{(Bata- @ibﬂoxyaaﬁbowl}-% 1r‘@l§p§@‘@!0m@r péadtrdoyhér. In

one enﬁy(l)cﬂ"logfce;[rbonyl %—e@(hyefp!pegazsn R-yl, 2-((C+-Ca)-alkyloxycarbonyl)-4-
methylpiperazin-1-yl, 3-hydroxycarbonyl-4-methylpiperazin-1-yl, 3-((C+-Ca)-

20  alkyloxycarbonyi)-1-methylpiperazin-1-yl.

in one embodiment of the invention, the number t is selected from the group
consisting of 0, 1 or 2, in another embodiment from 0 or 1, in another embodiment
from 1, 2 or 3, in another embodiment from 1 or 2, in ancther embodiment tis 0, in
25  another embodiment t is 1. In one embodiment, R" is selected from the group
consisting of (C4-Cg)-alkyl, (C3-C7)-cycloalkyl-CiHz- and Het-CiHar-, in another
embodiment from (C4-Ce)-alkyl and (Cs-Cy)-cycloalkyl-CiHz-, in another embodiment,
R is (C4-Cs)-alkyl, in another embodiment, R is (Cs-Cy)-cycloalkyl-CiHa-, and in
another embodiment, R is Het-CiHar-. In one embodiment, R’ is (Cs-C7)-cycloalkyl-
30 CiHa+ in which t is selected from the group consisting of 0, 1 and 2, in another
embodiment, R is (Cs-C7)-cycloalkyl-CiHar- in which t is selected from the group
consisting of 0 and 1, in another embodiment, R is (C;-C7)-cycloalkyl-CHy-, in



WD 2011/ 086078PCT/ EP2011/ 050299 26 representing R2 is selected fromthe
group consisting of 1, 3-phenylene and 1, 4- phenyl ene, in another enbodi nent
it is 1,3-phenylene, and in another enbodinent it is 1, 4-phenyl ene, which
groups are all optionally substituted as indicated with respect to R2. In

one e i is selected fromone or nore of t ene,

5f uranwygaﬁp??sﬁl ophene- 2, 4-di yl, thiophene-2,5-d &ﬁéggﬁﬁﬂ%&?@%b4t hyl ,
pyri di ne-2, 5- din pyridine-3,5-di yb4 pyridine-2,6-diyl and
pyrimdine-2,5-diyl, in, another enbodi nent fromthe(}ﬂ?rouPs furan-2, 5-diyl,

t hi oplRsteEier, @ma@qﬂmem rﬁioﬁr{@n&}cgc!@awl ingppinenembodiment, R is Het-

di 2 I a
Dy ma R oK sis BYICiEd ont e ol BT & Cafiy KorBoer,
pyr i dlelﬂbél:{tfﬁ‘}aﬂ‘lt yFR1 lsp'_}'eitl-@i-ia{eﬂBwﬁachthéIzsui?ct?lﬁflr@mrthdlggﬁuﬁ c@néils%’ﬂ\g of 0 amgot her

nbod t i ne- iyl, ridine-

Syr |Od: nrr?é"?gn?) kt‘h’r?% s gg#eﬁn eb-Cg g 'VIanO\W‘ﬁ"&W pgimand, %plsll'éﬁam gne "

t 10 e nunber
of Doy bt A, CELE drfup S Flcresdiis KTl PERCEMARYL T BhotriPe DU
R2, i embodmedf (@,-Cs)-8lkyi, n ammthbeemmﬂmnbmtf{@ts -0g)- a&yianmhwembﬁdmther

enbodithii Caalfel) S04 BadR (hrdie T RO CRPCRPESARING B 9 -Gt i t uent
R22 caikahy@ aRY4Coasiafd/an, réébé&ﬂ?ek?”ﬁ%o@ﬁéﬁerﬁﬁo# Er?eidt'?(?%gf @?an?ﬁenyl and

sel ected fromthe group consisting o

( C2- CELsdb4atiginy!, irespaobivalyr Iretmm@drrmldtmerRSm(§3{G&1—C@l}3all@Dgﬂduxolwhlch imnot her

(B AP R (o Er Sl oo b R RG T b 81 11 A 1

S. I'n e Bodnad =gl &y idye of
e G KDy G hoyisalgs) mﬁ“.ﬁﬁﬁ%?ﬁ%‘?“?ﬁ%‘@??ﬂ@é?“%

( C3- CHMAIMeat k8 groopHidet whigh depriesanist Ris %%O@Fﬁérﬂfq torfmambenedCin 12v-
t t I‘ are
sor ecraripthch SmBHAREERD b Rdel o % PRARRERATR dnbiir MR BRRRE R LS s 1

in anoﬁémlbe%rh@@turafﬁd mUnbéyo?Ec Hefferobgcl€ Mdich %&i’ttach\édl\ﬁa & rtdgrba%ﬁéh her
enbodi nent, v enbodi ment, the group

(8- cﬂ’ww%whl&fﬁl h@fl of @udemma&ﬁr didfgrass sing eri@rqaéorgé,l is@rethdr om t he group
cyol opei er Y TUEPR IS B ion A et Y PO sopdsna et o s
t et rai@@mdf&u,rtaraylbﬂ’(étehmedzmlent from @rdmjd$ rmm Whl@B\ imaﬁ@theﬁéﬁiﬁjoﬂrrﬁ@mtt, he group
O e Lo o B hb e B o ook i an
oxetanyl group, for example an oxetan-3—yl group. in one embodiment, the number of
20  substituents optionally present at a group Het representing R’ is one, two or three, in
another embodiment one or two, in another embodiment one, and in another
embodiment such a group Het is unsubstituted. In one embodiment, a (C4-C,)-alkyl
substituent present at a group Het representing R’ is a methyl! group.

25 In one embodiment of the invention, the number of ring heteroatoms in an aromatic
heterocycle representing R? is 1 or 2, in another embodiment, it is 1. In one
embodiment of the invention, R? is selected from the group consisting of phenylene
and a divalent residue of an aromatic, 6-membered monocyclic heterocycle which
comprises 1, 2 or 3 ring nitrogen atoms, in another embodiment 1 or 2 ring nitrogen

30  atoms, in another embodiment 1 ring nitrogen atom, where one of the ring nitrogen
atoms can carry a substituent R*' which is oxy, i.e. where one of the ring nitrogen

atoms can be oxidized to the N-oxide, and where the phenylene and divalent residue



-27 1n one enbodinent, R3 is selected fromthe group consisting of
(C3-C7)-cycl oal kyl C. H20- and Het-CvH2v-, or R3 is a radical of a saturated
or unsaturated, 3-nenbered to 10-nmenbered, nonocyclic or bicyclic ring
“which contains 0, 1, 2, 3 or 4 identical or different ring heteroatons

sel ect roup consisting of N, 0 and S, wh ; wo of
t he ri‘ﬁg)%?%égﬁgtom may carry a hydrogen atom or%ﬁlgpigi?&%%gb

substituent and one or two of the ripg sulfur atons nmay carry one or two
oxo groups, and where the radical of a ring is optionally substituted at

one orofily @oMmatls heletosicigasreripnaliesubtitvted ongte af Bere §ugsariaent s R31,
and i tiher I R 1St meal : f sat ur at ed,
3- nentr%[reg‘% %idﬁ%%er ed?'lﬁfr*sodnb(%(t:@c%rﬁég%f ’1%@?@‘?2%@%‘@%”%% contains O,
1, 2, phanylehd, déwriréindhe phedylEhelizoptionally shebttuted oneneelrendedidg om t he

Ty P TG S TREG P BETE Fap ey 10 AR REOTETORG B Lo of
the ringiedivr whbRIFS tHBYnG ﬁpfo;;eﬂrgﬁoﬁ{cém@a 9 ghetRRnt RAAWWRANE o&pgon

residue of a ring is optionha substituted at one or nore ring ca
at ons iy Whirati thalringrnittegeti Bfomn ean beubddized émthe R3ide, rernonehemrotiarent, t he

nunber_ of ,.ri .heteroato Lh.the ring representin is 0,.,1, .2 0r 3, in
Aot nenTelrssir s Rttty psbilied 8o cophn MaIRTH FRRENG IS LY IHRNYF Bher
embodi gEBferf substitades IFEF . IprdinAhaeahbblintent IR? B a divalerft rediBu@BPlRer
embodinent 1, 2 or 3, in another enbodinment 1 or 2, in another enbodi nent

1. Thugromaie -agintkearedheterecysiayvhigh epmpiapee s ed s 3Rdentinal beddiareoioing i ¢ 20
or, shet iC. i t , i a 1.n . R3 e selected
1 RS EESRISS skt €T B bR UePTR o0  oind bR FEPE SO bR FsihR na”s

i n anofifehitegenditorRbicahroartyla BjdrogenidtomtteubstladiRFENdnd We¥rainendl, where
ring nitrogen atons nmay carry a hydrogen atomor a (G -04-al kyl substituent
as occdivalenhresidug e aemmagis etaragyclens sptipaelbasyatisstee o are oF mofse

5- ek eAaAEATROLS ) iAG5dd of BIfRSLA QMK BRSHEN 183 BXIR A1, o

enzi m dazol'e, Tor exanple, Or may not carry a hydrogén atom or 'a

(01- Chresldug ofsarbsontalierietam cyclkugo ubreprasemting Rids eelecie fesmebe lyrasp

i mi_ dazol e or pyr.idine, %_or exarn Le. In a radical of a heterocycle

r 5 o< RS TSN dBIRPRFRGISh Sxa7olRgivk Thinrgled v yrCiRast, ~ i n one

enbodi +0f i f i AP0XhGh r el d ~pne or
Hﬁmazﬁﬂﬁiﬂap éﬂ@ﬂd@@ﬂ/l SHb aﬂﬁ%iﬂﬁ%@%{?epéh@o@ﬁﬁe& frdrft fur‘a?g!'l ,

two 0ox0 groups, ot’her ring s ons are non-oxi di z The
r adi cathiagfhemediyh dbipzbiediyhrpyidinadiyi cpyridaginesiyl gmemhidinedR8 amdy be bonded to

ermbodl REREEENT 4% BUARIE DI ERR 5o LE GOl PR oAb UHER Tl ront WD~
2011/ OGRS ERAR I Q@@%ﬁ%nag);}rézihédipi?nﬂgﬁotﬁbﬁeﬁlb[]obﬂﬁe&ntgwgﬁWuﬁér@!i?l,or1 in

case Ai1s NH, viaaring nitrogen atom and In another enbodi ment It is
b éitd e dthidineaedivh pynidinedgt andtrynmidinedivadn eabther emnbashioentirom farangigycl i ¢

5 off TRy e Bafedn GG Ui B SaRial bubdBn g8 AR, 0

wi t hi nrgpbbetor®RNg and may be aromatic or non-aromatic in any of the two
rings, or it my be saturated and in this latter case contain no double
bonds within the ring. In one enbodinent, the radical of the ring

ot ur o D g ol aB i A EED iAo ol bR I o BB E b Abne che
r &l cabrophiaticiestdrompoleaeprbsentidg IRFrdrebended ng thiepxestopyrigidRR fisg 28d

saturated. If R3 conprises ri ng[_ nitro‘:g}(?,‘?g1 atons which can carry a hydrogen
at om ofC Re@rpurzX) can joglin sy Rosflipast A yenesqieHP repigsaMtind fefaatshs or two

of ggg?,gﬁg}lﬁwl}%@e[, PECHheA IR i8NG tHe"rB0B XeERe Bk Befikiedifg, A1uber
paosition, or ortho position, with respect fo each other, it can be 1,3-phenylene, i.e. the
oxazolopyrimidine ring and the group X can be bonded in 1,3-position, or meta
30 positioh, with respect fo each other, and it can be 1,4-phenylene, i.e. the
oxazolopyrimidine ring and the group X can be bonded in 1,4-position, or para

position, with respect {o each other. In one embodiment, a phenylene group



~on ring carbon atons in the ring representing R3is 1, 2, 3, 4, 5or 6, in
anot her enbodinment 1, 2, 3, 4 or 5, in another enbodinent 1, 2, 3 or 4, in
anot her 15 enbodinent 1, 2 or 3, in another enbodinent 1 or 2, in another
“enbodi nent 1. The ring which can represent R3 nay be 3-nenbered,

4-me red, 6- nenbered, 7-nenbered, 8- r z red or
10 ngﬁ@gfg%?ﬁpﬁggﬁi enbodi nent, R3 is 4-nenbered to - Eﬁ%@?iﬁﬂﬁﬁﬁsanother
enmbodi nent 4- 20 nenbered to 9- nenbepgd, in anot her enbodi nent 4-nmenbered

to 8-nmenbered, in another enbodi nent 4-nenbered to 7-nenbered, in another
enbodi"REMSEHINgGEHE salgcies! fromdhparewr consigiing Akt Serfisuiangand erber ed or

e R SRERAH AR 5 SR e, OB B R

10- nerbdr4ghehylenaenviibh gniuae arendl| optichaip shestidted ag indites onth regpBd does

not caontai n any ring.hetergatons. I n one enbodinent, R3 is nonocyclic, in
anot haf nﬂbaf‘é@mbogji”@%ib R s prested ERpRIISennore ohihey@ries gheayiene,

rony . £ 1o A 54 ) ¢ )
r egr eSeRin-0% ggf,luﬁoa@eﬁeeéﬂ dgpr, Wﬁg@ﬁéﬁ@ z,ﬂm%gﬁgw 24 SE‘EPW‘%&%?Q a ring

representing can be a cycloa group, ‘d gr a na hyl
gr oup,did, pwtiioal3, odivrpyndires-2 Sadigband perimidice-@r5-dyh-mmootidrc 30het erocyclic

opt | orpGEin i P oRBr G asmin bR Mg R IA o2 e as

speci Tiyelir-LL-8i98 PORUINED, By Asyricifie-2%-aRp! dye i jigs gi ven
above Wt;\ respelgt @?o IQuch %@%11/%8607%%‘%@58%’?%’ IO%b?gﬁng%ps apply

cor r eshdridly! nigl gnatbeRENbedisiamé froax awidisedr 4-givdupgidine-215-tiyy pydginesdft R3 are

e Sueq Vi agdis ST 4f BaolRr SR BRI v B e Qb Sy s peci 11 ed
with r{ﬁﬁi@lﬁﬁd-Z,tBDdiBﬁpgﬁﬂin@fB?Sejm@id idineP16-8iR e 8N BFI8PfiGndigl on a
cycl oal kenyl group 5representing are selected fromthe group consisting
of fl LﬁWJSHé’f@%aSqr@tcmﬁ-\wk@awecwoﬁe ¥@ﬁﬁ@cﬁnn@qﬁrmeeydh©@w§w|of gr oups

cont ai b i £ b L ' e, py esent
oy e R Bt art'obbfol sk BFon MG AcitR BBt RIS e i hg
cycl operg, id seoiter eoyinldiment 1,22, eyt 4 andinoyiedrapebsdidresny| 2 oG irmhexeay |

i ncludi ng cycl ohex-1-enyl, cycl ohex-2-enyl and cycl ohex- 3-§n¥]l', and
18?éycl‘%fﬁa%‘§‘ t 1i%&,&aﬁé@th@y@ﬂ8}@ﬂm9@t é-rénn,g rifegehasra ineRy which do not

cycl opeply $s80¥tu8MR? carry a hydrogen atom.

In one embodiment of the invention, R® is selected from the group consisting of (C4-
Ce)-alkyl, (C2-Cs)-alkenyl and (C,-Cs)-alkynyl, in another embodiment, R® is (C1-Cg)-

20 alkyl, in another embodiment, R® is (C,-Cs)-alkyl, and in another embodiment, R® is
(C4~Ca)-alkyl, with the proviso that R® may not be an alkyl group if A is S. In another
embodiment, R® is selected from the group consisting of (C5-Cy)-cycloalkyl-CHa,-
and Het-C,Ha~, in another embodiment, R? is (C3-C;)-cycloalkyl-CyHay-, and in
another embodiment, R? is Het-CyHy,-, where in this embodiment u and v

25  independently of one another are selected from the group consisting of 1 and 2. In
one embodiment, u is 1, in another embodiment, u is 2. in one embodiment, v is 1, in
another embodiment, v is 2. In one embodiment, the group (Cs-C7)-cycloalkyl-CyHo-
which represents R® is selected from the group consisting of cyclopropyl-CyHay-,
cyclobutyl-CHzy- and cyclopentyl-C Ha- , and the group Het-C Mo~ which

30 represents R® is tetrahydrofuranyl-C,Ha,-. In one embodiment, R® is selected from the

group consisting of cyclopropyl-CyHa-, cyclobutyl-CyHa- and cyclopentyl-CyHo,-.



-cycl ohept-4-enyl. Exanples of radicals of rings fromwhich R3 is chosen in
one enbodi nent of the invention are cyclobutyl, cyclopentyl, cycl ohexyl,
phenyl , oxetanyl including oxetan-3-yl, tetrahydrofuranyl including
“tetrahydrofuran-3-yl, tetrahydrothiophenyi including

tetra 3-yl, tetrahydropyranyl including
15t et %ﬁ%‘?ﬂdagm azetidinyl including azetidi ﬁClTIEPZO“IrOrSOOIZIgal nyl ,

pi peridinyl, im dazol | di nyl, piperazgpyl, norpholinyl i ncI udl ng
mor pholin-1-yl, thi on‘ofphol inyl, furanyl including furan- t hi ophenyl

i ncl udp @@et&mawm 51 1s s§jectdd frpm th%@r@érprr@nﬁgsﬁiag@rf (@aﬁv cvcﬂvaﬂgyu yl,
thi az n)_ﬂj_ ﬁ%‘t @ngtz‘& &Y jsisza Védlcﬁﬁl Za?%?ﬁ%ﬂaté@ﬂ gﬂézﬂgra?é‘:ﬁ déj

pyri di n-4- I'nc azl n- G'vld wher e
i n al ltodD- nnlaamer@@ mbnaqmircmbicgch@nagwhutfv\oomrtalrtskte 1r |21@ ori4 rdegaoalairorrs may

carry h dro en atom or 1 C4) and where al f the are optionally
bt iSRGt B0 DRlEaPtos SoTPFIR T o S BHETBYS I GeRie <IArErS Wh?’@* 3

SUBST i s t%vdzgf]ihef%ﬁﬂ; H@S@@n hfbrﬁé lné&f cérﬁﬁ‘ Fog%ﬂp%tbﬁ?@ & #}39 fSU' fur

atom may be non- oxi diz ese asulfur atom ' or ca ry one or
two oxambgtitugms and ome dydwpraddleating rsuifheaﬂommfy carnyulrfeosi B oxo guidpsne. 25
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unsaturated 5- nembered to 7-nenbered, nonocyclic ring, in another
enbodiradisal @f @ﬁﬁt&ﬁéﬁﬁﬁlor (BGapyatad, 6ymemr%d i di0-caemberes, saanacyckelor
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nDnOCYEQJIé(ﬁeﬁ it thegri t&wsusﬁn‘gaﬂlmbnarsnrww@r@we @tdio Mhe ring
2011/ 086078PCT/ EP20 50299 30 pyridinyl, in another enbodi nent from

pheny|nitipgern atas éraay @mea Sxeipgsneaion ohg ioekekalky! subsiisst aad Qﬁih@fcycl ic

rl ng, @Qﬁy}g{ &I%?Q&d(}ﬁé‘?nafr{ Qﬁé‘}ﬂhﬁé‘gxé‘ggﬂg{%gbd&n@%%ﬁé ‘H{eéb

- menber ocyclic ring, 1n rom one

or mor f aoﬁng eoptioniils spbetituted atyamicobuinple riny champenitwims By risetiodlexy! and
i n anot her epbodi ment from one or npre of theﬁg{goups phenyl

&yﬁ;’» oﬁ@%@ﬂﬂ”t%@s@y@ﬂ“@%xyin ong,embedkaente RSOMIMBRE OF ihheEodPMSoNihef t he
groulf’snrfgq RIDFEs it @iscﬁ‘elxﬁlorSé“?lﬁgﬁbﬂwér’én?dddirhﬂﬁfé £BPod Ref he

nmonocycli ¢ ring c tains 1 or enti cal erent ting heteroatons
sel ect@dbbdmmrﬂeorgr dopnotresiestiiotimeht 6 m(hm:rlﬁuier&;mhb@memntesdr 2t @orof the

t, ato 10 h t -4 | kyl
Subst 1 4Bt SR diHerha, 5br Bk gt PaR S ko 2y TG one or ¢ wo
OX0 9ré’fHB§dln~?é}ﬁ WHRLE, theapkanyt thetrh'% \HMFchqbﬁﬁésenH"ﬁ?’ ﬁ%‘t?@bar%foc cifid N9, the

cycl obutyl, the cyclopentyl and the cycl ohexyl are gptionally substituted
at20o neordnetermoefcm rig oterasopodicent, the ringdrtérsatores in Fif3 foee eabcwag@mtbe nts

o PR G N b S HRGR P S AatroraY P a PGt R ot 1y

substlémbgammhtqmojaﬁ@eem gesthee ambidirdeht the g ave SURHrE Wagtbtrégdn | n one
enbodi ment of the invention, the number z is selected fromthe group

consi s2PAls BEYGaENE® hydrogenmemear atbodirakyl subsiityent as acewrstifer enbodi ment
o iied 8 DRR RS S BE B b e BE s A e ' o
ergzodi etstocyBies suchedeejrasle for antitidgrelepfor example, or may not carry a

hydrogen atom or a (C+-Cq)-alkyl substituent as occurs in aromatic heterocycies such

as imidazole or pyridine, for example. In a radical of a heterocycie representing R®

which contains one or more ring sulfur atoms, in one embodiment one of the ring

sulfur atoms is non-oxidized or carries one or two oxo groups, and all other ring sulfur

30 atoms are non-oxidized. The radical of a monocyclic or bicyclic ring representing R®
may be bonded to the group A via any suitable ring carbon atom or ring nitrogen
atom. In one embodiment it is bonded via a ring carbon atom, in another embodiment



-consi sting of hydrogen, nmethyl, ethyl, n-propyl, n-butyl and isopropyl, in
anot her enbodi nent from hydrogen, nethyl and ethyl, in another enbodi nent,
R4 is hydrogen, in another enbodinent, R4 is (Cl-ad)-al kyl, in another

“enbodi nent, R4 is 25 methyl and in another enmbodinent, R4 is ethyl. In one
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1 further substituent R22, ar e
The ring which can represent R* may be 3-membered, 4-membered, 5-membered, 6-

membered, 7-membered, 8-membered, 9-membered or 10 membered. In one

embodiment, R® is 4-membered to 10-membered, in another embodiment 4-

20 membered to 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-
membered, in another embodiment 9-membered to 10-membered. In one

25 embodiment, a 3-membered ring representing R® does not contain any ring
heteroatoms. In one embodiment, R® is monocyclic, in another embodiment bicyclic.
In one embodiment, a bicyclic group representing R is at least 7-membered. Among
others, the radical of a ring representing R® can be a cycloalkyl group, a phenyl
group, a naphthyl group, a radical of an unsaturated, aromatic or non-aromatic

30 heterocyclic group or a radical of a saturated heterocyclic group, which all are
optionally substituted on ring carbon atoms and ring nitrogen atoms as specified with

respect to R. As far as applicable, all explanations given above with respect to such



.sel ected fromthe group consisting of hal ogen, hydroxyl, (G -C4)-alkyl-,

(C1-4)- al kyloxy-, (G -C4)-alkyl-S(0)m, amno, nitro and cyano, where al
al kyl groups 25 independently of each other are optionally substituted by
~one or nore fluorine substituents as generally applies to al kyl groups. In

one e | substituents R22 which are optio t he
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imidazolidinyl, piperazinyl, morpholinyl including morpholin-1-yl, thiomarpholinyl,
furany!t including furan-3-yl, thiopheny! including thiophen-3-yl, pyrazolyl including
pyrazol-3-yl, imidazolyl, thiazolyl including thiazol-2-yl, pyridinyl including pyridin-2-vi,
pyridin-3-yl and pyridin-4-yl, pyridazinyl including pyridazin-3-yl, where in all of them,
20 if applicable, one or two of the ring nitrogen atoms may carry a hydrogen atom or (C4-
Cs)-alkyl, and where all of them are optionally substituted at one or more ring carbon
atoms by identical or different substituents R**, and where in all of them, if applicable,
a ring sulfur atom may be non-oxidized, i.e. be present as a sulfur atom, or carry one
or two oxo groups, i.e. be present in the form of a sulfoxide or suifone.
25
In one embodiment, R® is selected from the group consisting of phenyl and a radical
of a saturated or unsaturated 3-membered to 7-membered, monocyclic ring, in
another embodiment from phenyl and a radical of a saturated or unsaturated 5-
membered to 7-membered, monocychic ring, in another embodiment from phenyl,
30 pyridinyl and a radical of a saturated 3-membered to 7-membered, monocyclic ring,
in another embodiment from phenyl, pyridinyl and a radical of a saturated 5-

membered {o 7-membered, monocyclic ring, in another embodiment from phenyl and



-20C4) - al kyl oxy, oxo, (C-C4)-alkyl-S(0)m, amno, (G -C4)-alkylam no,
di((G-C4)- alkyl)am no, cyano, am nosul fonyl, (G -C4)-al kyl am nosul f onyl
and di ((arC4)- al kyl)am nosul fonyl, in another enbodi nent from hal ogen,

(G -A)-al kyl, (C3-C7)- cycloal kyl, hydroxyl, (G -C4)-alkyl oxy, oxo,
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( C3- Croraigtingadriybroddrdmeatnl, 8, (), n-butyl and isopropyt, in another
embodiment from hydrogen, methyl and ethyl, in another embodiment, R? is
hydrogen, in another embodiment, R* is (Cs-Cy)-alkyl, in another embodiment, R* is
25 methyl and in another embodiment, R is ethyl. In one embodiment, a (C3-C)-
cycloalkyl group present in R* is (Ca-Cg)-cycloalkyl, in another embodiment, it is
cyclopropyl.

In one embodiment of the invention, the number w is selected from the group

30 consisting of 0 and 1, in another embodiment it is 0, in another embodiment it is 1. In
one embodiment, a (Ca-C7)-cycloalkyl group which is present in R*' is (C5-Cg)-
cycloalkyl, in another embodiment (C3-Cs)-cycloalky!, in another embodiment



- 25al kyl oxy, where in all these enbodinments all al kyl groups independently
of one another are optionally substituted by one or nore fluorine
substituents. In one enbodi nent, the optional substituents R31 at the
“radical of a saturated or nonaromatic unsaturated ring representing R3 are

sel ect roup consisting 30of hal ogen, %) 5
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ring heteroatons are not present at adj acent ring positions. R ng nitrogen
atgns in Het carry a hydrogen atom or 9 tituent as indicated. In one
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atons and ring carboh atons i n, tuen n one
optionally present on the group R?, are defined as in the general definition of R* and

thus are selected from the group consisting of halogen, hydroxyl, (C1-Cy)-alkyl-, (C4-
Ca)-alkyloxy-, (C1-Ca)-alkyl-S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-Cy)-

20  alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, and any further substituents R*
which are optionally present at 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
selected from the group consisting of halogen, hydroxyl, (C1-Cy)-alkyl-, (C1-C4)-
alkyloxy-, {C1-Ca)-alkyl-S(O)m-, amino, nitro and cyano, where all alkyl groups

25 independently of each other are optionally substituted by one or more fluorine
substituents as generally applies to alkyl groups. In one embodiment, the
substituents R* which are optionally present at the group R? and which in the
aforementioned embodiment are defined as in the general definition of R%, for
example 1 or 2 such substituents R??, or 1 such substituent R%, are selected from

30  the group consisting of haiogen, hydroxyl, (C+-Ca)-alkyl-, (C1-Cys)-alkyloxy-, (C4-Cs)-
alkyl-S(O)-, amino, nitro and cyano. In one embodiment, the substituents R?? which

are optionally present at the group R? and which in the aforementioned embodiment
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of the present invention. Al so w respect to all such compounds of the

f or mul &minogiuffopye{G1- gﬁ)@igﬂagmﬁs,uﬂf@ny died-Ca)- aikyl)ammosu!fony[ in
another embodiment from halogen, (C+-Cg)-alkyl, (Cs-C7)-cycloalkyl, hydroxyl, (Cs-

20  Cy)-alkyloxy, oxo, (C1-Cs)-alkyl-S(O)x-, amino, (C4-Cy)-alkylamino, di{(C+-Cs)-
alkylyamino, cyano, aminosulfonyl, (C4-Cy)-alkylaminosulfonyl and di{{(C+-Cs)-

alkyl)aminosulfonyl, in another embodiment from halogen, (C+-C4)-alkyl, (Cs-C7)-
cycloalkyl, hydroxyl, (C1-Ca)-alkyloxy, oxo, (Ci-Cq4)-alkyl-S{O)m-, amino, (C4-Cy)-
atkylamino, di({C4-Cg4)-alkylyamino, cyano and aminosulfonyl, in another embodiment

25  from halogen, (C+-Cy)-alkyl, (Cs-Cr)-cycioalkyl, hydroxyl, (C4-Cs)-alkyloxy, oxo,
amino, {C4-Cgs)-alkylamino, di({C+-Cs)-alkyl)amino, cyano and aminosulfonyl, in
another embodiment from halogen, (C4-Cy)-alkyl, {Cs-Cy)-cycioalkyl, hydroxyl, (C4-
Cy4)-alkyloxy, oxo, amino, (C+-Cy)-alkylamino and di((C4-Cy)-alkylYamino, in another
embodiment from halogen, (C+-Cs)-alkyl, (Cs-C7)-cycloalkyl, (C4-Cs)-alkyloxy and

30  di{{C4~-Cy)-alkyllamino, in another embodiment from halogen, (C+-C4)-alkyl, (C3~C7)-
cycloalkyl, hydroxy! and (C4-Cy)-alkyloxy, in another embodiment from halogen, (C;-
Cq)-alkyl and (C4-Cy)-alkyloxy, in another embodiment from fluorine, chiorine, (Cy-



.25m xtures of stereoisoneric fornms in any ratio, and their physiologically
acceptabl e salts, and the physiologically acceptable solvates, are a
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in another embodiment from halogen, (C1-Cy)-alkyl, (C3-C7)-cycloalkyl, hydroxyl, (C:-
15 Cy)-alkyloxy, (C1-Ca)-alkyl-S(O)m-, amino, (C1-Cs)-alkylamino, di((C4-C4)-alkyl)amino,
cyano and aminosulfonyl, in another embodiment from halogen, (C4-Cy)-alkyl, (Cs-
C7)-cycloalkyl, hydroxyl, {C4-Cs)-alkyloxy, amino, (C+-Cy)-alkylamino, di({C1-Ca)-

alky)amino, cyano and aminosulfonyl, in another embodiment from halogen, (C4-Cy)-

alkyl, (C3-Cy)-cycloalkyl, hydroxyt, (C1-Cq)-alkyloxy, amino, (C4-C4)-alkylamino and

20 di((Cq-Cy)-alkyl}yamino, in another embodiment from halogen, (C4-C4)-alkyl, (C3-Cr)-
cycloalkyl, {C4-Cys)-alkyloxy and di({(C+-C,)-alkyl)amino, in another embodiment from
halogen, (C+-Cy)-alkyl, (C:-Cr)-cycloalkyl, hydroxyl and (C4-Ca)-alkyloxy, in another
embodiment from halogen, (C1-Cq4)-alkyl and (C4-Cy)-alkyloxy, in another embodiment
from fluorine, chlorine, (C1-Ca)-alkyl, (C3-Cr)-cycloalkyl, hydroxyl and (C1-Cy)-

25  alkyloxy, where in all these embodiments all alkyl groups independently of one
another are optionally substituted by one or more fluorine substituents.

In one embodiment, the optional substituents R*' at the radical of a saturated or
nonaromatic unsaturated ring representing R® are selected from the group consisting
30  of halogen, (C4-Cy)-alkyl, (Cs-Cr)-cycloalky!, hydroxyl, (C4-Ca)-alkyloxy, oxo, (C1-Cy)-
-alkyl-S(O)mr~-, amino, (C4-Ca)-alkylamino, di((C-C4)-alkyl)amino, (C4-Cy)-

alkylcarbonylamino, (C4-Cy)-alkylsulfonylamino and cyano, in another embodiment



~Anot her such exanple are conpounds of the formula | in any of their
stereoisoneric fornms or in a mxture of stereoisoneric fornms in any rati o,
and their physiologically acceptable salts, and the physiologically
“accept abl e sol vates of such conpounds or such salts, in which 25 Ais

sel ect oup consisting of 0 and S; X is f the group
consi s\@g) géﬁfh’%@@a) al kanedi yI , (C2-C6)-al kenedi yl }%‘ﬁ%‘ﬁ%ﬂf&fﬂgg

(Cl1-C6) - al kanedi yl oxy; Y is a 4-nmenbgped to 7-nmenbered saturated nonocyclic
or bi cycl ic heterocycle which, in addition to the ring nitrogen atom shown
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ring nitrogen atons nay carry a hydrogen atom or stituent
and or@mbediment nohmane thasgene stomexemyibstiuent l@rm’emnttwo oxo groups and

where the 15radical of a ring is optionally substituted at one or nore ring
nitrogen atons by identical or different substituents R31, with the proviso

that H3 dryermbbdin®iies & inveatiorGhe aingetbfoaforhe i PREBESsSlecteatfrdd 2
radi cal of a saturated 4-nenbered to 6-menbered nonocycl i ¢ heterocycl e

wiiSch tbérﬂr@¥91§0ﬂ3'ﬁ1i¢€gohf§taé’&dﬁt oranahecembogingnt s &t angh Scimaneiieng of N, 0
o o RGN b2 SRS ool PRI eriiy L1 [2 oo! ©
di f f erfsteroatdrekiin tHenis1 sel et @dbbdipmritheva oy pxeeas it 198t dleuqsti ne and
(Cl- C4;gresemy at' adjacent ring positions, in another embodiment two ring heteroatoms
selected from the group consisting of O and S are not present at adjacent ring
20  positions, in another embodiment, two ring heteroatoms are not present at adjacent
ring positions. Ring nitrogen atoms in Het carry a hydrogen atom or a substituent as
indicated. In one embodiment, optional substituents at ring nitrogen atoms in Het are
(C4-C4)-alkyl substituents. In one embodiment, optional substituents at ring nitrogen
atoms and ring carbon atoms in Het are (C4-C4)-alkyl substituents. In one
25 embodiment, the number of optional substituents on Het is 1, 2, 3, 4 or 5, in another
embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another embodiment 1
or 2, in another embodiment 1. Het may be attached via any suitable ring carbon
atom. In one embodiment, Het is attached via a ring carbon atom which is not
adjacent to a ring heteroatom. Het may be 4-membered, 5-membered, 6-membered
30 or 7-membered. In one embodiment, Het is 4-membered or 5-membered, in another
embodiment 5-membered to 7-membered, in another embodiment 5-membered or 6-

membered, in another embodiment 4-membered. Examples of Het where it is



.and all other groups and nunbers are defined as in the general definition

of the compounds of the fornmula 1 or in one of the indicated enbodi nents of
the invention 25or definitions of structural elements. Another such exanple
~are conpounds of the formula | in any of their stereoisoneric forns or in a
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conpound or 30such a salt, in which Asis 0; WO
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(C3-07)-cycl oal kyl -Cul -123- and Het - Cv u and v are selected
from tt ﬁgaéYQf@H"E%fﬁ%ﬂgqu‘% teﬁraéwgr@th"?ﬂheﬁéz iyba%fj Yeé'iﬁhdﬁlmﬂppﬁe@eﬁ ¥k at ed or

unsat ) ch
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t he 1ﬁeg*abmirodimopyrah+mgi of 4 Nith@anghioshcEidindh B, €]ddhiane-yi, metndimylhaciudrr@
ni t rogen ro tomor a | - C4) - u uent and
ol orsai Iy BBt e Rt Sl bRy ) Bk Bao Va8 ﬁyrr&ﬁ fer e t he
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the orotroldce St oRgeSiomdnd gE ORFaHNR I HuBei fidide FRaSSIdR:
(G 04)2@1,%9@55@4:1«4 -yl and th;azchdin 5-yl, morpholinyl including morphofin-2-yi and

15  morpholin-3-yi, thiomorpholinyl including thionﬁorphoiimZ«yl and thiomorpholin-3-vi,

all of which are optionally substituted as indicated with respect to Het.

The invention provides all compounds of the formula | wherein one or more structural
elements such as groups, substituents and numbers are defined as in any of the

20  specified embodiments or definitions of the elements or have one or more of the
specific meanings which are mentioned herein as examples of elements, wherein all
combinations of one or more specified embodiments and/or definitions and/or
specific meanings of the elements are a subject of the present invention. Also with
respect to all such compounds of the formula |, all their stereocisomeric forms and

25 mixtures of sterecisomeric forms in any ratio, and their physiologically acceptable
salts, and the physiologically acceptable solvates, are a subject of the present
invention.
An example of compounds according to the invention which are defined with respect
o any structural eilements as in the indicated embodimenis of the invention or

30 definitions of such elements and which are part of the subject matter of the invention
are compounds of the formula | in any of their sterecisomeric forms or a mixture of

sterecisomeric forms in any ratio, and the physiologically acceptable salts thereof,



-R31 is selected fromthe group consisting of hal ogen, (Cl-C4)-alkyl,

(C3-C7)-cycl oal kyl, hydroxyl and (Cl-C4)-al kyl oxy; 25 Het is a radical of a
saturated 4-nenbered to 6-nmenbered nonocyclic heterocycle which contains 1
“ring heteroatom selected fromthe group consisting of 0 and S and which is

oot ol P UGG, €3 0} one or more- i denti cal or dPFILFERT COREES? uent s

selected fromthe group consisting adg fluorine and (Cl-04)-al kyl; 30 where
all cycl oal kyl groups independently of one another and independently of
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formula |I. have the specific neani ngs present in.the.r ecti ve specific
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in any ratio, and in the formof "their physiologically acceptable salts,
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inventrg?,résghgvfg,des t he conmpound both in the formof the free conmpound and
inthe formof all its physiologically acceptable salts, and if a specific
sal t iHetds egegisatof agdiuratedat-membered do Bonairdrereth menosyelia hetesagyele and in

the foqr f 5 S i e S of. und or
such 3’”@59995%@?¥‘f‘ﬁ34‘9?%9§§4“}‘§ﬁ%§fé§]3ﬁ§'8" tg‘re oﬁ%)g@égg&gﬁrﬁ%gﬁﬂd%oéﬁ e fornul a
| whi cfhd whiehas eftatifieinvianeriog cator atbr, ehaspeied fFadical@fpawidsoytidise formul a
| disclosed herein, including the exanple conpounds specified bel ow, and

t A& prapsiopptypebstityted yepranl mosaideaticairaifieregh gubsiBugms seincied &am y
accept.ahl : pound,pr. such salts, wherein the invention
provi c}gg g?%@%%ﬁéﬁour%$%®bﬁﬁga§ﬁ@%ﬂ%?ﬂ’ any of its stereoisoneric forns
or 25ard it other grogisearmbnemivers aref dafined as arthe ganen| defindipplafdadl e, An

exanpl e whi ch be nentioned i oo nd of the fornmula I or a
phys! GOSHRQUIASOTARE dTHlR d @ oneir e eiatad srRRacnBgIscal Ny &P anl e
sol Vf'itc?r.o%ffinﬁ%éﬁg A HOPRPENEeReniuch a salt, selected fromthe group

consisting o
(8P-1-(2-{415- (2, 5-di fl uorophenoxy) - 7- pr opoxyoxazol o[ 5, 4-d] pyri m di n-2-y11-
2, 6- Another such example are compounds of the formula | in any of their sierecisomeric
forms or in a mixture of stereoisomeric forms in any ratio, and their physiologically
acceptable salts, and the physiologically acceptable solvates of such compounds or
such salts, in which
25 A is selected from the group consisting of O and S;
X is selected from the group consisting of (C4-Cg}-alkanediyl, (C,-Cg)-alkenediyl and
{C4-Cg)-alkanediyloxy;
Y is a 4-membered to 7-membered saturated monocyclic or bicyclic heterocycle
which, in addition to the ring nitrogen atom shown in formula |, contains 0 or 1 ring
30 heteroatoms selected from the group consisting of N, O and S, where the additional
ring nitrogen atom may carry a hydrogen atom or a (C4-C4)-alkyl substituent and the

ring sulfur atom may carry one or two oxo groups and where the heterocycle is



- 30di net hyl phenoxy}acetyl ) pyrrolidi ne-2-carboxylic acid
(S)-1-(2-{415-(trans-2-fl uorocycl ohexyl oxy) - 7- propoxyoxazol o[ 5, 4-d] pyri m di
n-2-yll- 2, 6-di net hyl phenoxyl acet yppyrrol i di ne-2-carboxylic acid WO

© 2011/ 086078PCT/ EP2011/ 050299 40

(3)-14& %l‘%‘ﬁﬂé 44 uor ophenoxy) - 7- pr opoxyoxazol o[ 5, 4pHHEpPLih §/0%5020%1] - 2, 6-

di met hyl phenoxy} acet yppyrrolidi ne-2-carboxylic acid
(3)-1-(2-{445-(5-fl uoro-2-net hyl phendxy) - 7- pr opoxyoxazol o[ 5, 4-d] pyri m di n-2
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(3)-1-{242, 6-di net hyl-4-(5-phenoxy-7- propoxyoxazol o[ 5, 4-d] pyri m di n-2-y1) -

phenoxshevang aarbilﬂmyruiimfedizl-afaro@%@alﬁts@@t@taﬁdat one or mofe ring carbon
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G et 1P B A e B B et T her e t he 1 he

t r ans-R? ksl sdsciey Goahtheydroxy @nelstihgof (0,-ChralkginpOwHie -CyWiodlk(i12S {445-
(trans-2-fluarocycl ohexyl ox;a) - 7- propoxyoxazol o[ 5, 4-d]| pyri m di n- 2- éll_ 2, 6-
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one of the ring nitrogen atoms may carry one or iwo oxo groups and where the
15  radical of a ring is optionally substituted at one or more ring nitrogen atoms by
identical or different substituents R>*, with the proviso that R* may not represent (C+-
Ce)alkyl if A represents S;
Het is a radical of a saturated 4-membered to 6-membered monocyciic heterocycle
which contains 1 ring heteroatom selected from the group consisting of N, O and S
20 and which is attached via a ring carbon atom, where the radical of a heterocycle is
optionally substituted by one or more identical or different substituents selected from
the group consisting of fluorine and (C4-Ca)-alkyl;
and all other groups and numbers are defined as in the general definition of the
compounds of the formula 1 or in one of the indicated embodiments of the invention

25  or definitions of structural elemenis.

Another such example are compounds of the formula | in any of their stereoisomeric

forms or in a mixture of sterecisomeric forms in any ratio, and their physiologically

acceptable salts, and the physiologically acceptable solvates of such a compound or
30  such a salt, in which

Ais O;



.0 WD 2011/ 086078PCT/ EP2011/ 050299 41 where the groups A X, Y, Rl, R2, R3
and R4 in the conpounds of the fornulae Il and Ill are defined as in the
conpounds of the formula | and additionally functional groups can be
"present in protected formor in the formof a precursor group which is

| at er ipg o the final group. The group L1 i of the
forrrul‘&@?ﬂ@ﬁgsg eavi ng group which can be repl aceg’éﬂggaﬁﬁmlgl iC
aromatic substitution reaction, suchags a hal ogen atom for exanple
chlorine or bromne, or a sulfoxide group or a sulfone group, for exanple a
gr oup 6fs selected fram the s(qwaqnstsimg-@g@)éima%amdwé apdkCi-€sir (Cl- C4) - al kyl
grouD’aII(Qﬁ (ﬁgggyl e nethyl or ethyl. 10The reaction of the conpounds of the
formulB&TTERY" 111 is a nucl eophilic aromati ¢ substitution reaction at the

car bony & ga-inertesed t@6-rhe@betdibsatvaned aldnobydidheienddiche whigtg,ini . e. in the
pyrim di ne groupi ng, and can be carried out under standard conditions for
such ragdgdivorbipstheiinioamitragen @am skawinnfermya I’p@?@é‘ﬁsé’l@i furtbar (A9t he art. In
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case in questioh, carri out 1 n-an 1nert solvent anple a
hydr ocatohenbyideaticdi loo differt et Qyydy eyl sabsttuehtsas benzene, tol uene, xyl ene,

chl orohenzene,, di.chl gronet hane, . chl orof orm o i chl or get hane, an her such
e LetRamaHaHan i e oD GorsisiRe of e nGey kel wed (Cafr SOy Seher o
1, 2- di gRE oY QERA {r%heg%oﬁ&b@ﬁ&lsﬁht?!ﬂf@%nac‘ﬁtone or butan-2-one, an

ester such as ethyl acetate or butyl acetate, a nitrile such 20 as
acet onRt isi pregnyteneawhich is optiorallyukistiiuted biohe onamrdeingRidipomatoms by

Nret hyl .rolidin-2-one (NMP), _er a mxture of solvents, at tenperatures of
f?@m a’ggﬁ{‘cagﬁé%ﬂf%rﬁ%to?ﬂebsg’g@}g _Ror’ exanpl e at tenperatures of from about 40C
to abomt islQdkctel %&?ﬂﬁ!Qf‘o’up'éodsﬁstiﬁ@‘tﬁ'(@?b%)-—bf’gélﬁi?ir!ac i eah@ Helar gase the

nucl eophilicity of the Conpound of "the formul r exanple a tertiary
am ne, inguvdiph &lsand v etehgelanieddronthe graupdeensdgiingoyfl banéde, of R™ is a radical

yar i i & RoBTaehaE uran Bl B el 355 RE et MRl B ARG < i urm
hydr oxwHreh destaas ou nndama@mi@ﬂ or SEdr &m0 iy h@t@&deﬁom_@@eﬁ’@(ﬁé@ Ifﬁoﬁrﬁfﬂ@ nat e,
cesi um carbonate or sodi um bi carbonate or an al koxi de or am de such as
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tert- bHér?ﬁ(Eqﬁdrogen atom or a (C4-C4)-alkyl substituent and one of the ring sulfur atoms
may carry one or two oxo groups and where the radical of a ring is optionally
substituted at one or more ring carbon atoms by identical or different substituents
R*' with the proviso that R® may not represent (C+-Cg)-alky! if A represents S;

20 R*is selected from the group consisting of hydrogen and (C1-Cq)-alkyi;

R% is selected from the group consisting of halogen, hydroxyl, (C1-C4)-alkyl and (Cs-
Ca)-alkyloxy;

R* is selected from the group consisting of halogen, (C+-C4)-alkyl, (C3-Cy)-cycloalkyl,
hydroxyl and (C4-Cy)-alkyloxy;

25 Hetis a radical of a saturated 4-membered to 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of O and S and
which is attached via a ring carbon atom, where the radical of a heterocycle is
optionally substituted by one or more identical or different substituents selected from
the group consisting of fluorine and (C+-Cy)-alkyl;

30  where all cycioalkyl groups independently of one another and independently of other

substituents are optionally substituted by one or more identical or different



. 30 sodiumam de or lithiumdiisopropylamde. Prior to the reaction with the
conpound of the formula Il, a conpound of the fornula IIl nay al so
separately be treated with a base and converted into a salt. WO

- 20111086078PCT/ EP20111050299 42 The starting materials of the formulae I

and 11 i ned by processes described in th
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be Obtaﬂkged by reacting an am nomal onic ester of the formula IV with an
actival ea carboxylic acid derivative of the formula V to give a conpound of
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aI kyl aﬁﬂ%‘?ﬁﬁ%'@ﬁ?p@ﬂdﬁﬂﬁ'& Cffé}“h%ﬂ sbsjituetyareoptipnaliiissbstieiectpy OR8 o or mul a

X, 5CYGhE %rﬁ’!&esdb%ﬁfeht&o”pound with formati on of the oxazol o[ 5, 4-

d]pyrlm Ine ring systemto give the conmpound of the fornmula X, alkylating
the latter conpound at the oxygen atom of the ket o group or the
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forms and or a mixture of sterecisomeric forms in any ratio, and in the form of their
physiologically acceptable salts, and in the form of the physiologically acceptable
solvates of such compounds or such salts. lrrespective of whether a specific

15  compound is disclosed herein as a free compound and/or as a specific salt, the
invention provides the compound both in the form of the free compound and in the
form of all its physiologically acceptable salts, and if a specific salt is discloséd,
additionally in the form of this specific salt, and in the form of the physiologically
acceptable solvates of such a compound or such a salt. Thus, the invention also

20  provides a compound of the formula | which is chosen from one or more of the
specific compounds of the formula | disclosed herein, including the example
compounds specified below, and the physiologically acceptable salts thereof, and the
physiologically acceptable solvates of such a compound or such salts, wherein the
invention provides the compound of the formula | in any of its stereoisomeric forms or

25  a mixture of stereocisomeric forms in any ratio, if applicable. An example which may
be mentioned is a compound of the formula | or a physiologically acceptable salt
thereof or a physiologically acceptable solvate of such a compound or such a salt,
selected from the group consisting of
(S)-1-(2-{4-[5-(2,5-diftuorophenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl}-2,6-

30 dimethylphenoxylacetylpyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl}-
2,6-dimethylphenoxylacetylpyrrolidine-2-carboxylic acid
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(8)-1-(2-{4-[5-(2-flucrophenoxy)-7-propoxyoxazolo]5,4-dpyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(5-fluoro-2-methylphenoxy)-7-propoxyoxazolo[5,4-dpyrimidin-2-yi}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(3-fluoro-4-methylphenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl}-2 6~
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{2,6-dimethyl-4-[7-propoxy-5-(pyridin-3-yloxy)oxazolo[5,4-d]pyrimidin-2-
yliphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(2,4-diflucrophenoxy)-7-propoxyoxazolo|5,4-d]pyrimidin-2-yi]-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(S)-1-{2-[2,6-dimethyl-4-(5-phenoxy-7-propoxyoxazolof5,4-d]pyrimidin-2-yi)-
phenoxylacetyi}pyrrolidine-2-carboxylic acid and
(8)-1-(2-{4-][5-(3-chlorophenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid,
where the the trans-2-fluorocyclohexyloxy grouping in the compound (S)-1-(2-{4-[5-
(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo]5,4-d]pyrimidin-2-yi}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic acid may be present in $,5-
configuration or R,R-configuration or a mixture of these two forms of the grouping in

any ratio.

Another subject of the present invention are processes for the preparation of the
compounds of the formula | and their salts and solvates, by which the compounds
are obtainable and which are outlined in the following. In one process, a compound
of the formula Il is reacted with a compound of the formula i to give a compound of

the formula |
R0 o’R1
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where the groups A, X, Y, R", R?, R® and R* in the compounds of the formulae Il and
il are defined as in the compounds of the formula | and additionally functional groups
can be present in protected form or in the form of a precursor group 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,
such as a halogen atom, for example chiorine or bromine, or a sulfoxide group or a
sulfone group, for example a group of the formula -S(O)-Alk or -S(O),-Alk where Alk
is a {C1-Cy)-alkyl group, for example methyi or ethyl.

The reaction of the compounds of the formulae li and Ill is a nucleophilic aromatic
substitution reaction at the carbon atom in position 5 of the oxazolo[5,4-d]pyrimidine
ring, i.e. in the pyrimidine grouping, and can be carried out under standard conditions
for such reactions, which are well known to the person skilled in the art. In general,
the reaction is, depending on the particular circumstances of the case in question,
carried out in an inert solvent, for example a hydrocarbon or a chiorinated
hydrocarbon such as benzene, toluene, xylene, chlorobenzene, dichloromethane,
chioroform or dichloroethane, an ether such as tetrahydrofuran (THF), dioxane,
dibutyl ether, diisopropyl ether or 1,2-dimethoxyethane (DME), a ketone such as
acetone or butan-2-one, an ester such as ethyl acetate or butyl acetate, a nitrile such
as acetonitrile, an amine such as N,N-dimethylformamide (DMF) or N-
methylpyrrolidin-2-one (NMP), or a mixture of solvents, at temperatures of from about
20°C to about 160°C, for example at temperatures of from about 40°C to about
100°C. In general, it is favorable to add a base to increase the nucleophilicity of the
compound of the formula I, for example a tertiary amine, such as triethylamine,
ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an
alkaline earth metal hydride, hydroxide, carbonate or bicarbonate such as sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or amide such as
sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide,
sodium amide or lithium diisopropylamide. Prior to the reaction with the compound of
the formula [I, a compound of the formula Hi may also separately be treated with a

base and converted into a salt.
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are introduced during the synthesis of a conpound of the fornmula | nmay al so
be different; for exanple, in a conpound of the fornula XV the thioether
“grouping may initially be oxidized to give the correspondi ng sul foxi de or

5 or oUlRgO BRBBEE, ' 5o ni roauiceq by reaction w tn FEUREIAAGR2RE”

formula I'll, and the resulting conpoypd of the fornula XX may be _
deprotected giving the carboxylic acid of the fornula XXI, and the grouping
R40- C(0)-Y- may be introduced by reaction with a conpound of the fornula
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described in the literature or analogously to processes described in the literature, and

in many cases they are commercially available. Compounds of the formula lia, i.e

5 compounds of the formula Il in which L is, for example, a sulfoxide group of the

formula Alk-S(O)- or a sulfone group of the formula Alk-S(O),-, can be obtained by

reacting an aminomalonic ester of the formula IV with an activated carboxylic acid
derivative of the formula V to give a compound of the formula VI, reacting the latter
compound with thiourea of the formula VI to give a compound of the formula V1il,

10  alkylating the thiol with an alkylation reagent of the formula IX fo give the thioether of
the formula X, cyclizing the latter compound with formation of the oxazolo[5,4-
dlpyrimidine ring system to give the compound of the formula XI, alkylating the latter
compound at the oxygen atom of the keto group or the tautomeric hydroxyt group
using an alkylating reagent of the formula XII, introducing the grouping R"O-C(Q)-X-

15 into the compound of the formula Xill by reaction with a compound of the formuia
XIV, deprotecting the resulting compound of the formula XV to give the carboxylic
acid of the formula XVI, introducing the grouping R*0-C(O)-Y- by reaction with a
compound of the formula XVII and oxidizing the thioether grouping in the resulting

compound of the formula XVIIl to give the corresponding sulfoxide or sulfone of the

20 formula ila.
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formula I, and additionally functional groups can be present in protected

formor in the formof a precursor group which is later converted into the

“final group. The group V in the conpounds of the formula XIV is defined
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.group FGl, |ike an oxygen atomin a hydroxyl group representing FGL, as
nment i oned above, F& nay be a | eaving group such as a hal ogen at om such as
chl orine, bromne or iodine, or a sulfonyloxy group such as

~ met hanesul fonyl oxy, trifluoronethanesul fonyl oxy or tol uenesul fonyl oxy. If
the g ached via a 25 transition netal - nto

t he grvgé?@”b%&gémy be a | eaving group such as a bgﬁﬁéﬁgl @%gggoni C
ester, dial kyl borane or stannane grogp, and in this case FGL may be

hal ogen. F& may al so be a hydrogen atomor a carbon atom which is part of
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group such as diethy hos honé% and the gonmpound of the fornmula XIV may be
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a prec rsor group wh I's at a later poin nverte |nto t he group which
in t hd. compound of the fornmula Xl Il reacts with the conpound of the fornula
Thus, for exanple, a hydroxyl group which represents FGL in the

03 ound of the formula X1 rray be present in protected formin the 10
conmpounds of the fornul ae V, Vi1, X and X, for exanple |nR11 he form of
an etherified hydroxyl gro l%uch as a benzyl et her or an al gyt” et her such
as a nethyl ether. Such ethers can be cleaved usi ng met hods ich are

wel | - kn@wagt o t he per illed in the aR'=CA sunmary o S to renove
protective S_£ efif ou inthe.lgtera ein P J.

Koci enski , %"?(gc?‘g/e u%si!’hl afe 15 Verl a? f@g%z‘—%ﬁ r WG eene and
P. G M Wts, ProtecQ7ve oups“in Organic nt hesi s (\Qihn il ey Sons,
1999). The group L1 in the conpounds of the forrmulae Ila and XIX is as
defined above. The group L2 in the conmpounds of the formula Vis a

nucl eophilically substi t fVabl e | eavi ng 20 group and may ¥Xparticul ar be a
hal ogen atom such as chlorine or broni ne, d the conpound of the fornula
V may thus be a carbonyl halide. L2 may a be a group of the formula
R2-C(0)-0, and, the conpound of the formuld V may thus be a carboxylic
anhydri de, f &F eﬁ\é‘h‘pl er"tpe groups Lg an \4 are | eaving groups which can
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The groups A, X, Y, R, R? R® and R* in the compounds of the formulae lla, V, VI,
VI, X, X1, X, X, XIV, XV, XV, XV, XV, XIX, XX and XX are defined as in the



.25atom such as chlorine, bromne or iodine, or a sulfonyloxy group such as
nmet hanesul f onyl oxy, trifl uoronethanesul fonyl oxy or toluenesul fonyl oxy, i.e.
t he conpounds of the forrmulae I X and XI|I nay be organic halides or

“sul fonates, for exanple. The group R in the conpounds of the fornulae IV

and Vi such as, for exanple, (G -C3)-alkyl, such as nethyl or
et hyl Wﬁéogﬁﬁgéﬁém the 30 conpounds of the forrrul'%é'nﬁmp"%ﬂs%gﬂ and XX
is a group which is suitable for proggcting the carboxylic acid function as
an ester, for exanple a (G -C4)-al kyl group such as nethyl, ethyl or:
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ether or 20 , a ketone such as acetone or butan-2- Ster such as
etl®yl acetate or butyl acetate, or water, or a mixture of solvents, at

t enpergt u f L1 ut .- 10C to about, 4QC, for t, .t eratures
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presence of a base,
bromine or iodine, or a sulfonyloxy group such as methanesulfonyloxy,

trifluoromethanesulfonyloxy or toluenesulfonyloxy. If the group X2 is attached via a

25 . transition metal-catalyzed reaction to the group R?, FG? may be a leaving group such
as a boronic acid, boronic ester, dialkylborane or stannane group, and in this case
FG' may be halogen. FG? may also be a hydrogen atom or a carbon atom which is
part of a double bond in an alkenediyl group representing X°, if a Heck reaction is
employed to link X® with R?, and in this case FG' may be halogen. When a Wittig

30 reaction or a Wittig-Horer reaction is employed to link X® to R?, FG? may be a |
phosphonio group such as triphenylphosphonio or a phosphonyl group such as
diethylphosphonyl, and the compound of the formula XIV may be a phosphonium salt
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The group L in the compounds of the formulae lla and XIX is as defined above. The
group L? in the compounds of the formula V is a nucleophilically substitutable leaving

20 group and may in particular be a halogen atom, such as chlorine or bromine, and the
compound of the formula V may thus be a carbonyl halide. L may also be a group of
the formula R*-C(0O)-0, and the compound of the formula V may thus be a carboxylic
anhydride, for example. The groups L° and L* are leaving groups which can be
replaced in a nucleophilic substitution reaction and may be in particular a halogen

25 atom such as chiorine, bromine or iodine, or a sulfonyloxy group such as
methanesulfonyloxy, trifluoromethanesulfonyloxy or toluenesulfonyloxy, i.e. the
compounds of the formulae 1X and Xl may be organic halides or sulfonates, for
example. The group R’ in the compounds of the formulae IV and VI may be alkyl
such as, for example, (C+-Cs)-atkyl, such as methyl or ethyl. The group R" in the

30 compounds of the formulae XIV, XV, XIX and XX is a group which is suitable for
protecting the carboxylic acid function as an ester, for example a (C4-Cy4)-alky! group

such as methyl, ethyl or tert-butyl or a benzyl group. As mentioned, the compounds



.tenperatures of from about 20C to about 100C, for exanple at tenperatures
of from about 50C to about 80C. The reaction of the conpounds of the
formulae XI and XIl is a further nucleophilic 5substitution reaction at the
~carbon atomin the group R1, which carries the group L4, and can be carried
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be prepared by reaction with a conpound of the formula X1, but can al so be
converted by reaction wth the respective al cohol of the formula RI- OH in
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solvent, for exanple an ether such as THF or dioxane, into a conpound of

t he fovengeaexiqlyens sylepe, phipsehfsrene sfishiverinsthangghioroferma@y. The coupl i ng
of co i g mmﬂ V 5 can be
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to about 40°C, for example at temperatures of from about 0°C to about 30°C. in
general, the reaction is carried out with addition of a base, for example a tertiary
amine, such as friethylamine, ethyidiisopropylamine or N-methylmorpholine or an
25 inorganic base such as an alkali metal hydroxide, carbonate or bicarbonate such as
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or
sodium bicarbonate. The reaction of the compounds of the formulae Vi and Vi is
generally carried out in an inert solvent, for exampie an aicohol such as methanol,
ethanol or isopropanol, or an ether such as THF, dioxane or DME, or a mixture of
30 solvents, at temperatures of from about 20°C to about 80°C, for exampie

temperatures of about 40°C to about 80°C, in the presence of a base, for example an



formula XIV in which F&Q is a |l eaving group suitable for nucleophilic
substitution reactions such as a hal ogen atom such as chl orine, brom ne or
i odine, or a 10 sul fonyl oxy group such as net hanesul f onyl oxy or

" tol uenesul fonyl oxy. The nucl eophilic substitution reaction at the carbon

atom |V which carries the group F& ca rri Q under
standg&ggg‘ghﬂb%@@ for such reactions, which are mﬁ@ﬁﬁg’%\qmﬁﬂ‘m@é person
skilled in the art. In general, the ggaction is, depending on the

particul ar circunstances of the case in question, carried out in an inert
15 solaleide sueh ag saglue metiyekide.asdsiiumathexida) prtassitedmbtdxiteanbon such as
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ether or DMVE, an al cohol such as nethanol, ethanol or isopropanol, a ketone
such as acetone or butan-2-one, an ester such as ethyl acetate or butyl
acet at ke eeaciion of hescampaundscet heiformulae \AH anwi 1Xds z0nstletphilc
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net al -afeifyelegspd deringdhe spdivsoftexaaie adediary amig, sueb asondi ti ons of

pal | adi; Ly > il neacth a ) ille or

R vun I Rt Ry 28R E0R BB NI R rB M S R G frc Ed

g/m}al -mma.efalk@ﬁmaemmdm@ymwd é,mast?c_(r\éi‘té @ygmowgéhb?] asGsoHnen o
eprotection of the R'-protected carboxylic acid group in the conpounds o
t he f&%nd§,W19m @5@XFﬁep%@%W%B¥gWP&ehéO@@Wr§OWe,@QFﬁ%&Jfﬁchi eved by

t and aYYay I 3 i ' d
o 6 S Co U B e sodi Mibd Bo By 2 B liyg BF ehfluc BGefas, T w
G eensscaimPneiBoxide, $6divint sthokide, prtassiuven oraleoxitespatassiadi tertemsokige,
treatment with an kal i .met al droxide such as sodi hydr oxi de or
1 thi i Pr  Si BEb B rer b SeE Tie RarEen riGE ERMEoMe % oup
such aseMBihyh I a%bﬁ%ﬂgunﬁbfttﬁ@%rﬁﬁﬂé V‘N:I NI 'séeé%s&ﬁtﬂ Grésted vifh 4 he case

of conpounds in whic "is a tert-butyl group, or ydrogenation in the
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The cyclization of the compound of the formula X to the compound of the formula Xl
can favorably be carried out in the presence of a phosphorus halide such as

30  phosphorus pentachloride or phosphorus oxychicride or a mixture thereof, in an inert
solvent, for example a hydrocarbon or a chiorinated hydrocarbon such as benzene,

toluene, xylene, chiorobenzene, dichioromethane, chioroform or dichloroethane, at



-20 conpounds in which R'" is a benzyl group. For the introduction of the
noi ety R40-C(0)-Y-, the carboxylic acid group HO C(0)- in the conpounds of
the formula XVI is generally activated in situ by neans of a customary
“am de coupling reagent or converted into a reactive carboxylic acid 25
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The reaction conditions for the reparatlon of the conpound of the fornula
XVI | | methanebmioantd o1 Foprerancr aieigae sichaspoeipne aepeiad-aenNehan $8fari cul ar
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such asrmula XlI and/or to bind an acid released during the reaction, for example a tertiary
amine, such as tricthylamine, ethyldiisopropylamine or N-methylmorpholine, or an
inorganic base such as an alkali metal hydride, hydroxide, carbonate or bicarbonate
20 such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or
amide such as sodium methoxide, sodium ethoxide, potassium methoxide,
potassium tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the
reaction with the compound of the formula Xil, a compound cf the formula XI may
25  also separately be treated with a base and converted info a salt. A compound of the
formula Xi may not only be prepared by reaction with a compound of the formula XII,
but can also be converted by reaction with the respective alcohol of the formula R'-
OH in which R’ is as defined in the compounds of the formula | and functional groups
may additionally be present in protected form or in the form of a precursor group,
30 under the conditions of the Mitsunobu reaction in the presence of an
azodicarboxylate such as diethyl azodicarboxylate or diisopropyl azodicarboxylate

and a phosphine such as triphenylphosphine or tributylphosphine in an inert aprotic



_20acetonitrile, or water, or a mxture of solvents including a m xture of
wat er and an organi c solvent mscible or not mscible wwth water, at
tenperatures of fromabout -10C to about 100C, in particular at
“tenperatures of from about OC to about 80C, for exanple at about room

t enper pently, the reaction of an acyl hali erived fromthe
car boxﬁqjésgﬁgg%the formula XVI with a conpound ofp‘gﬁg%fzgr" 0289 xv |
is carried out in the presence of a Bgse such as a tertiary am ne such as

triethylam ne, ethyldiisopropylam ne, N nethyl norpholine or pyridine, or an
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20  such as N,N-dimethylformamide or N-methylpyrrolidin-2-one, or a mixture of solvents,
at temperatures of from about 20°C to about 100°C, for example at temperatures of
from about 40°C fo about 80°C. In general, it is favorable to add a base to increase
the nucleophilicity of the compound of the formula Xl and/or to bind an acid
released during the reaction, for example a base, for example a tertiary amine, such

25  as triethylamine, ethyidiisopropylamine or N-methylmorpholine, or an inorganic base
such as an alkali metal hydride, hydroxide, carbonate or bicarbonate such as sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or amide such as
sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide,

30 sodium amide or lithium diisopropylamide. Prior to the reaction with the compound of
the formula XIV, a compound of the formula XIli in which FG' is hydroxy! may also

separately be treated with a base and converted into a salt. A compound of the



-The order of the steps in the preparation of the conpounds of the formula X
can al so be changed, and an am nonal onic ester of the fornmula IV such as
the diethyl ester may initially be reacted in the presence of an alkali
“metal al koxide such as sodium et hoxide with thiourea, the sulfur atom may
t hen I for exanple 30 nethylated with io

resul Wﬁ?@%@éﬁ%nﬁy be acylated with a conpound of smé?g?ﬁylog’ﬂ %see M
H. Hol schbach et al., Eur. J. Med. Chtm 41 (2006), 7-15). WO
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tgﬁ respective al cohol under 15 the conditions of the Mtsunobu reaction
erred to above. A hydroxyl group can be converted into a halide by
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in the compounds of the formula XV1 is generally activated in situ by means of a
customary amide coupling reagent or converted into a reactive carboxylic acid

25 derivative which can be prepared in situ or isolated. For example, the compound of
the formula XV1 can be converted into an acid halide by treatment with thiony!
chioride, phosphorus pentachloride, phosphorus tribromide or oxalyl chloride, or
treated with an alkyl chloroformate like ethy! chloroformate or isobutyl chioroformate
to give a mixed anhydride. Customary coupling reagents which can be employed, are

30 propanephosphonic anhydride, N,N'-carbonyldiazoles like N,N'-carbonyldiimidazole
{CDt), carbodiimides like 1,3-diisopropylcarbodiimide (DIC), 1,3-
dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl}-3-ethyicarbodiimide



.55 ester group and a ketone group can be reduced to an al cohol, for exanple

by nmeans of a conplex hydride such as lithium alum num hydride, |ithium
bor ohydri de or sodi um borohydri de. A conmpound of the formula | or an
~internmedi ate such as a conpound of the fornmula I1, which contains a double

bond or, a ond in the 5group X, which can be readi |y obtained via a
traan%ﬁa?ﬂa’gggogﬁt al yzed coupling reaction froma P&Fﬁgupyﬁ@18f05%9f ornul a
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it can generally be necessary or advantageous to 25 tenporarily bl ock
f unct i Shalreaptionpondjtianstfoothecpregamtionex tihe eogipound otttk tdmmubi Eoiill fbem at a
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solvent, for example a hydrocarbon or chlorinated hydrocarbon or an ether like those

listed above, an ester such as ethyl acetate or butyl acetate, a nitrile such as

20  aceionitrile, or water, or a mixture of solvents including a mixture of water and an
organic solvent miscible or not miscible with water, at temperatures of from about
-10°C to about 100°C, in particular at temperatures of from about 0°C to about 80°C,
for example at about room temperature. Expediently, the reaction of an acyl halide
derived from the carboxylic acid of the formula XVI with a compound of the formula

25  XVIl is carried out in the presence of a base such as a tertiary amine such as
triethylamine, ethyidiisopropylamine, N-methylmorpholine or pyridine, or an inorganic
base such as an alkali metal hydroxide, carbonate or bicarbonate, for example
sodium hydroxide, potassium hydroxide, sodium carbonate or sodium bicarbonate. In
the case of the activation of the carboxylic acid-group in the compounds of the

30 formula XVI with the aid of an amide coupling agent such as, for example, a
carbodiimide or TOTU, the reaction is generally carried out under anhydrous

conditions in an inert aprotic solvent, for example an ether such as THF, dioxane or



- pi peridine, and protective groups of carboxylic acid groups which can be
protected as ester groups, such as tert-butyl esters which can be
deprotected by treatnment with trifluoroacetic acid, or benzyl esters which
" can be deprotected by catal ytic hydrogenati on. As an exanple of a precursor
gr oup e, up, which can be 5 converted into 1 r by
reduct"&@n?&#@{’g%&zﬁ?pl e by catal ytic hydrogenati on, nﬁ'ﬁﬁé%ﬁ’l’ﬁéﬁggg Such
synthesis strategies, and protectivesgroups and precursor groups which are

suitable in a specific case, are known to the skilled person. Another
subj ed?Mbfortareaipidessunh amDbiit DONME et terspamtetessafdram mpoubPStrids and 10

i nter i occurring i,n_the nt hesi s of the, unds..of. t.he fornula I,
et ot BREC B il dietnBr i ato Abop € RTRBSRCROG inghe |11 M &
X, Xidreséfidd of abise X¥sh Vb, tePidr} amPé blich & Xietiadige XXI, in which A X,
Xa, Y, R2, R3, R4, R, A Kk Gl, F&, L1, L2 and L4 are defined as

above,e’fﬁawr@@ylﬁfﬁ@@r oisNureibysaershping. dt the ermpoundcetihe formgaeXébissoner i ¢
f ' i ir . sakls, | 15
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t hemsedpres, in mxtures with one another, or in the form of pharnmaceuti cal

conpositions. The adm nistration can be 30carried out orally, for exanple
iASthe formof tablets, filmcoated tablets, sugar-coated tablets,
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sus pengingsundseastia formuldPa 2 bl &S6SpRGIHERPROGY H82Rh §ftnhkor exanple in

the form of suppositories arenterally, for exanple in the form of
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carboxylic acid group in the compounds of the formula XX and the reaction of the
compounds of the formulae XXI and XVII.

25
The order of the steps in the preparation of the compounds of the formula X can also
be changed, and an aminomalonic ester of the formula 1V such as the diethyl ester
may initially be reacted in the presence of an alkali metal alkoxide such as sodium
ethoxide with thiourea, the sulfur atom may then by alkylated, for example

30  methylated with iodomethane, and the resulting product may be acylated with a
compound of the formula V (see M. H. Holschbach et al., Eur. J. Med. Chem. 41

(2006), 7-15).



-10 and/ or solvates present in the pharmaceutical conpositions normally
ranges fromabout 0.2 to about 800 ng, for exanple from about 0.5 to about
500 ng, for exanple fromabout 1 to about 200 ng, per unit dose, but
" depending on the type of the pharmaceutical conposition it may al so be

hi gher r eutical conpositions usually conprise fromabout 0.5 to
about ‘3@%@?5@%@@@ wei ght of the conpound of 15t he RSy MER2A11AN0299 it
physi ol ogi cally acceptable salts andis@gr sol vates. The production of the
pharmaceutical conpositions can be carried out in a manner known per se. To
this end, one or nore conpounds of the fornmula | and/or their
physi ol.ogi cal | y accept.abl e salts and/or, .solvates tggether with one or nore
solid o?gﬁ]?rq%%p%ﬁkﬂ%rﬂggﬁﬁr@ymi&??i @@@%‘B?F_j‘fﬂ!’%é}mgﬁ?'?m@%@? and/or
addi ti yRparsd adsbftiingabXhe @bsYEHea8PGSs pRitEsséd bR IGRIBhARdRR Jredi canent i's
desired, other pharnacol ogically active conpounds having therapeutic or
pr ophymaglificatior of any dnstibnalgibups present aaterdiigeto standémk pradeduriest fart i on and

dosage ' : iLn.human, or, veterinary medicine, As carrier
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ef f ect depnotdctioh| earsbe eatdrifiedftogivexaeatxiis atiafdsiensd Hgukhifc asibééter,
pressure, bHﬁf r ﬁubfstances, Eal orants, 30 flavorings and aromatic
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such as magnesium stearate, talc, lanolin, petroleum] m Xt ur es
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conpositiaons, for exanple. | The dosage of a conpound he formul a |
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adm ni ) i1fi¢ cas nd, as i.s usyal, has to be
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depends, for exanple, on the nature and the severity of the disorder to be
tr eat e¥f, DY BGUGEVR amINa{igs Ol PRONAHEP T PRI, G der a@ddismseraiesyladipnt he human
or anigml i h fi i ti f e conpound
osed. @ﬁe\xﬁ@ﬁeﬁﬂ tref]éeﬁ?ioﬁ Watreh Fe LAY AMBoAME ol PleRiatRE! Tt aR bl
chioride 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
25 such as CDl, a carbodiimide such as DCC or EDC, HATU, TOTU, TBTU, for
example. A carboxylic 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 above and reacted with an alcohol or an amine or
ammonia to give an ester or amide. A primary amide can be dehydrated to give a
30 nitrile. A sulfur atom, for example in an alkyl-S group or in a heterocyclic ring, can be
oxidized with a peroxide like hydrogen peroxide or a peracid to give a sulfoxide

moiety S(O) or a sulfone moiety S(O),. A carboxylic acid group, a carboxylic acid



-treatnment is for the therapy of an acute or chronic di sease or

prophyl actic, or on whether other active ingredients are adm nistered in
addition to a conpound of the formula I. In general, a daily dose from
"about 0.01 ng/kg to about 100 ng/kg, or from 20 about 0.1 ng/kg to about 10

ng/ kg ré Mt 0.3 ng/ kg to about 5ng/kg(in?ec|? kg of
bodywérlvgkﬁ {‘H@) exanple, is appropriate for admnistra Fggat?%@rqaggu
wei ghi ng about 75 kg in order to obtgfn the desired results. The daily dose

can be admnistered in a single dose or, in particul ar when | arger anmounts
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compounds and intermediates employed in the above-described syntheses which

20 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 necessary or advantageous to

25 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 protective groups amino-protective groups may be mentioned which can
be acyl groups or alkyloxycarbonyl groups, for example a tert-butyloxycarbonyi group

30 (= 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-yimethoxycarbony! group which can be removed by treaiment with



.25 a period of 0.6 mn; M ionization nmethod: ESI+ Method LC2 Col um: UPLC
BEH C18, 50x 2.1 mm 1.7 pm flowrate: 0.9 m/mn; eluent A acetonitrile
+ 0.035 %formc acid; eluent B: water + 0.05 % form c acid; gradient: 30
"from5%A + 95% B to 95% A + 5/0 Bin 1.1 min, then 95% A + 5% B for 0.6

mn; ol | nmet hod: ESI+ WO 2011/ 086078PCT/ E Met hod
C3 CW@W@% nex Mercury MS Luna 3 pm C18(2) 1%&8@??%%%@%% 2.0

mm flowrate 1.1 n/mn; eluent A ggetonitrile; eluent B. water + 0.05 %
TFA; gradient: from20%A + 80% B to 95% A + 5% B in 0.8 mn, then 95% A +

5% B fodpertlise.rans profecive @rewos-oBTaPBEXYli¢ 250 SroHns Wivshiceni kapiosectad @sod:
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am no m@t'ﬁiﬁdf\&ﬁﬁ‘l ENRRIe Rk BPTRPYSET GEWRA Weﬂf@o SrowR, Whigh 68N Reonret hane,
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were washed with 2M

Another subject of the present invention are the novel starting compounds and

10  intermediates occurring in the synthesis of the compounds of the formula 1, inciuding
the compounds of the formulae i, Ha, 1l IV, V, VI, VHiI, X, X1, XH, Xlli, X1V, XV, XVI,
XVII, XVIH, XIX, XX and XXI, in which A, X, X3, Y, R, R%, R®, R%, R, Alk, FG', FG?,
LY L2 and L* are defined as above, in any of their sterecisomeric forms or a mixture
of sterecisomeric forms in any ratio, and their salts, and solvates of such compounds

15  or such salts, and their use as intermediates. The invention also includes all
tautomeric forms of said intermediates and starting compounds. All explanations
given above and embodiments specified above with respect to the compounds of the
formula | also apply correspondingly to said intermediates and starting materials.
Subject of the invention are in particular the novel specific starting compounds and

20 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
such compounds or such salts.

25
The compounds of the formutla |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals including humans, as pharmaceuticals by themselves, in mixtures with one
another, or in the form of pharmaceutical compositions. The administration can be

30 carried out orally, for example in the form of {ablets, film-coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules, solutions including aqueous,

alcoholic and oily solutions, juices, drops, syrups, emulsions or suspensions, rectally,



-20hydrochloric acid and then with water, dried wth sodi um sul fate,
filtered and evaporated. The residue was treated wth nmethyl tert-butyl
ether, after which the precipitate obtained was filtered off, which gave
"178.7 g of the title compound. (b) Sodi um

4, 6-di met hoxy- 3, 5- di et hyl benzoyl am no) Lo dine-2-
25t hi \Rlé:féﬂﬁ(gﬁgéﬁ/ 086078PCT/ EP2011/ 050299 61 1.5 e%ﬁg"g’&qgﬂiﬁﬂ@@oi um
met hoxi de (30% strength solution in ggthanol) were added to 20.6 g of

thiourea in 900 m of absolute ethanol. After additon of 91 g of diethyl 2-
( 4- metTRbRYEBPE: i thefoyn bEaurnasiaTias) oraparaatesaliy famadampiern theformt ol m xt ur e

nnd ¢ redishsor SlbedBhedud ntaul et Gt R e o i PR L 00 ot Cof
et hanqiarﬁa@la&@Qu@éu@éoldﬂi@ié’%he&idﬂ@iﬁom strthedomnsign céﬁ@d@ﬁ%n@ﬁ?%‘é‘” e. This

gave 78.2 g of the crude title conpound. (c)
N- (4, GJQLQCHWT’@Q?S of lesehgnug lﬂeﬁiaw Bgrrawfﬂnscwtpd@iwg fengresesting or

di

2, & i By HEREIsten Fabnds or 2 St Ring dherm \ow A MEFRS PT oGRS Mol ate i n
190 Mamiropaamracamh;ﬁ@tioh f@lfm Nependy, | pyon@birdirs-cir vieadiveds: ©osd adated) 0C.
Wth coo of sodi um hydr oxi de were added, after which the m xture

was std' %ﬂ%étseﬁ'@” or 30 min. Asolution of 3.7 m of iodomethane in 4.3 m
of N- 15net hyl pyrrolidin-2-one was then added. After the reaction had ended
(2 h), the mxture was acidified with concentrated hydrochloric acid. The
pr eci pThatmoit af aedmpasintiidfties fxrafid | antior ste phiysiologiesyetceptdbiavabies and

dr,.ed under reduced ssure., This ve, 10.1 of the tjtle co ound. LC/ M5
e D AB s e e BT SR phain o camo S Sinorraglhy rangSs Tom

244- h f 4 d| n-7-o
R R T D A

di met hyomeboatilde aWUBBOWg)fpephmﬁpmwubumWaﬂdmg de tivetwelm‘ethed at 60C for
wagh e'g‘étﬁlﬁerr %@k %)%on%phoes:ti%% i %a?zbatlgc') eqw:g\;j’haer tl'h E?r%agéljhcvénl E:gm%%cs}tfo?‘lg and
usually comprise from about 0.5 o about 90 percent by weight of the compound of

15 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
physiologically acceptable salts and/or solvates fogether with one or more solid or
liquid pharmaceutical carrier substances, or vehicles, and/or additives, or auxiliary

20  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
veterinary medicine. As carrier substances and additives, suitable organic and
inorganic substances can be used which do not react in an undesired manner with

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

30 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 tert-butyl ether. The solid was then dissolved in a m xture of

di chl oronet hane and tetrahydrofuran, washed with saturated agqueous sodi um
bi carbonat e sol ution, dried and concentrated under reduced pressure. This

"gave 5.9 g of the title conpound. LG M5 (Method LCL): R =1.24 min;, mz =
318.0
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pyr i mi a:icclshcﬂs Ohiee (:d;uﬁbwsmﬂ%f inedotrRilla: ] d8d thelr. MsmidgscmfyZaceegﬁibié%a[tMHr )
2.5 g of the title conmpound were obtained. 10 LC/ NB (II\/Ethod LCl): Rt = 1.51
mn @y solg@f@si@n[we lygphilized-andéberghtaipeddyophilisates used for the
met hyl di n- 2-yl ) phenol At -20C, 0.70
m  of @%bgﬁﬂ%’%%ﬁ%&gﬂé&gﬁgﬁ%bésl O%}(BM{p'lé”a solution of 2,5 g of 244-
nmet hoxy- 3, 5- di nmet hyl phenyl) - 5- net hyl suI fanyl-7- propoxyoxazol o[5,4-d]pyrimd

i i 15 50 f di chl oro n ter 1 h at.-2QC h at room
T R A B A Lot et VS o
sodi u%wsa&.&@%ttﬁeﬁéaf% b@%dn%%fbré& ?@Ha%ﬁttHé% eahegagéahdbsé%év SC.
After phase separation, the aqueous phase was ext ac ed twce

di chl ousrebtesnite. béra@apiedtmyrtbd pd:ygamnoaqma@leg tovihecdstoedirandes andent r at ed
under red

(Nt hokropedsiesip 188 Wil creistartceRaf! pdeniiachiavs on P i Gect 17 °
[ 2, 6- dijeRiritgl, fot b@nipReE, hyd ﬁié' AR0NLarld HORNERY 87 #le0diSordief tP¥e 'tr@a‘ﬁ'édi‘ 2-

y1) - phenoxy] acet ate 25 g of potassium carbonate and then 0O of
t € bT@eweXba@aD\u@@hbaed mhwg a@id@ammﬁlwwmﬂim haman, @ranjmel patzent

or opox o BERer IR TRRGH fF fhsmesraporg yaor onphether the

N, N- di tredtmerit o fornhel eherdPe ofan ol weshrbgiacdisshsat oriteph@bcte, brajid t hen
allowed to cool and poured into water, The precipitate obtained was

filterwhelber Ometrracw%mgiﬂdlﬁﬁ@ afei adminirienedria adeiwndom exspeend Thihe gave
2.45 GroPhuld e i bEh&raf YBAH Whse from about 0.01 mg/kg to about 100 mg/kg, or from

20  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
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.

25 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 dosages.

The examples below illustrate the invention.
30
When example compounds containing a basic group were purified by preparative

high pressure liquid chromatography (HPLC) on reversed phase (RP) column



LG M5 (Method LCl): R = 1.52 min; mz = 460.18 [MtH WO

2011/ 086078PCT/ EP2011/ 050299 63 (h) tert-Butyl

[ 4- (5- met hanesul f onyl- 7- propoxyoxazol o[ 5, 4-d] pyri m di n-2-y1)-2, 6-
“di net hyl phenoxyl acetate 250 ng of tert-butyl [2,6-dinethyl 4 (5

met hyl nyl-7-propoxyoxazol o[ 5, 4- d] pyri m di n-2-yQphenoxy] acet ate were
di ssolmaﬁl‘rtﬁéag&‘%f di chl or onet hane. At 0C, 5 268 %T’Efzﬁﬂﬂﬂ}Menzoi c
acid were then added, after which thggm xture was stirred at room

tenperature for 12 h. The mixture was treated with 1 M aqueous sodi um
hydr oxindterebkodi amcusthmarpytbe elvent evashe gratipetrraixade ad dvdtérearnd gani ¢ | ayer

bhases TP e HRG PG it &tE Afid (HEAC ) S5 vt QuBmacEnabeut on
dried Rvmrorsest dodl s shiewith %Hiﬂ@r@%&ﬁ%ﬁ&,%ﬁﬁwm ?%t%gé'ﬁ)g%e .

pressure. This gave 268 ng of the title conpo
1. 38 nwArkugisuich apoovapprafigeHpr Iyophilizgtion eanditiahst ¥n the names of the example

R T e P R
2, 5- di §patifteaphenol were added to a solution of 100 ngy of tert-butyl

[ 4- (5- met hanesul fonyl- 7- propoxyoxazol o[ 5, 4-
d] pyri m di n-2-y1)-2, 6-di met hyl phenoxy] acetate in 1.5 m of

N, N- di ] ] i f 12

e Ther T BIeHRER BN a3 SR T Bl bkl Bl SR RbC Y sl Bhan "o “Tov

st r engtroagisgraghisattitanntystiddlat ©ase kpédien (MY afd HRIAT estehibs Gnvikd (Ret hy

acet at e. ,Tge C%ml ned or_geHu c layers were dried and concentrated under
@ucela ping wdiighewerg phtaifgq by gempied:analdisel BIRLGMS eharecterigationf under

re
56 g ST e E Rl e Rt (NMIECRbr: FRReA WG, o By I
?jﬁszgﬁdg&gpﬁzaﬁidn, tfﬁe chem)ica; shift & (in ppm), ‘zhle ?uSmaerd of hyd_rogedr] atogxs imdz 5

- (2, 5-Di.fl yor ophenoxy) - 7- pr opoxyoxazol o[ 5, 4-d] pyri m di n-2-y1] - 2, 6-
di met iEFREEBISIVASEt PlRgled @%ﬁm&ﬁe’tﬁd Féiqubl*ﬁltjwble{ t'= triplet, dt = dou&e

(445- (R di £l n_oim- ~P,PD 1y d median: 2re 30
o el el PSP ORI AR s s
dichl ochmretiednatioraninl g@n8ratthemass inuimberqagel dfcha piedk \whsheaddesbuldf fbar 16 h,
the mxture S C ncentrgted arhd freeze-dried. This gave 71 of the title
conpoutig®-g- M+, orota related ion such as the ion M+1, e.g. [M+1]+, i.e. the profonated
molecular ion [M+H]+, which was formed depending on the ionization method used,
is given. Generally, the ionization method was electrospray ionization (ESI). The
LC/MS conditions used were as follows.
20
Method LC1
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow rate: 0.9 mi/min; eluent A:
acetonitrile + 0.08% formic acid; eluent B: water + 0.1% formic acid; gradient: from
5% A + 95% B to 95% A + 5% B in 1.1 min, then from 95% B fo 95% A + 5% B over

25  a period of 0.6 min; MS ionization method: ESI*

Method L.C2
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow rate: 0.9 mi/min: eluent A:
acetonitrile + 0.035 % formic acid; eluent B: water + 0.05 % formic acid; gradient:

30 from5% A +85% B to 95% A + 5% B in 1.1 min, then 95% A + 5% B for 0.6 min; MS
ionization method: ESI*



WD 2011/ 086078PCT/ EP2011/ 050299 64 LG/ M5 (Method LCl): Rt = 1.35 nmin; mz =
486. 33 [ M+rHr (k) tert-Butyl
(3)-1-(2-{445- (2, 5-difl uorophenoxy)-7-propoxyoxazol o[ 5, 4-d] pyri m di n- 2-
" yl1l1-2, 6-di net hyl phenoxy}acetyl ) pyrrolidine-2-carboxyl ate 560 ng of
(445 henoxy) - 7- pr opoxyoxazol o[ 5, 4- d) pyL|l 6-
di nmet %Pp%@@é@%@tl c acid were dissolved in 1 ml OPC%EbEB%%%%ﬁQ
N, N-di net hyl f or mam de, and 35 ng of gQ
1- et hyl - 3- ( 3- di met hyl am nopr opyl ) car bodi i m de hydrochloride, 7 ng of 1-
hydr odethogdidbenzot ri azol e and 139 pl of N, N-diisopropyl et hyl am ne were

hat fitno PReRoBLEk Ml B L4 2 ¥a P ARR Gtel C R R ™°

m Xt urfpvw\ese ddj ttﬁ/frmd ét%ﬁfh%ctéto@&dﬁé%l@@n@ @awrawe@% TRed igegdieat:i ¢ aci d
and extracted tw hyl acet a nmbi ned organic | ayers were

washedram tzﬂo/géthggct%& t% (9§ /mﬁn ’bﬁ%@%ﬁ& @“’Sdhﬁ'ﬁ P8re ArfdS%oRifeme - BHNEY:i de

the o T 20eh Ao 30 ST PTAET MR BT RS T T SeRe e

[MeH (i) (3
)-1-(2-{445- (2, 5-di f| uor ophenoxy) - 7- pr opoxyoxazol o[ 5, 4-d] pyri m di n-2-y11- 2,
6- di ; enoxylacetyppyrrolldlne 2-carboxylic acid 59 ng of tert-butyl

(28sz éé@%ﬂi(?{% @2\35? gj2nt§d6d1l B?W’?ﬁa éx&fdg%g?b;é pyr Z@E?&@{dﬁ]éz Q/ ca’r boxyl ate

wer e diisetdiwateroxylacetyllpyoblidineR-catoeyliaaesid and 0.5 ml of trifluoroacetic
aghd was added. After 16 h at roomtenperature, the m xture was

centrated under reduced pressure and freeze-dried. This gave 53 ng of
the title conmpound.giyC/ MS (Method LCLl): Rt = 1.36 min; mz = 583.19 [ M+H|
25 Exanmple 2

(3)-1-(2-{445-( -2-fluorocycl ohexyl%?;g.propoxyoxazol o[ 5, 4-dl pyrl m di
-2-yl]- 2, Nrret h@pl@ﬁ_ﬁ‘uoxyl acet yppy©x ol Tei ne-*2- carboxyl i c acid

eI

(a) Diethyl 2-(4-methoxy-3,5-dimethytbenzoylamino)malonate
116.8 g of diethyl aminomalonate hydrochloride were dissolved in 700 ml of
15 dichloromethane, and 231 mi of triethylamine were added with cooling in an ice bath.
A solution of 109.6 g of 4-methoxy-3,5-dimethylbenzoyl chioride in 400 mi of
dichloromethane was then slowly added dropwise. After 2 h at 0°C, 200 ml of water
were added slowly. After phase separation, the aqueous phase was extracted twice
with 200 mi of dichlioromethane. The combined organic phases were washed with 2M
20 hydrochloric acid and then with water, dried with sodium sulfate, filtered and
evaporated. The residue was treated with methyl tert-butyl ether, after which the
precipitate obtained was filtered off, which gave 178.7 g of the title compound.

(b) Sodium 4,6-dihydroxy-5-(4-methoxy-3,5-dimethylbenzoylamino)pyrimidine-2-
25 thiolate



WD 2011/ 086078PCT/ EP2011/ 050299 65 OH (a) tert-Butyl

{445- (trans-2-fl uorocycl ohexyl oxy) - 7- pr opoxyoxazol o[ 5, 4-d] pyri m di n- 2-

"y1] -2, 6-di met hyl phenoxy}acetate 5 Under an atnosphere of argon and at 0 C,
+26 ng of trans-2-fluorocycl ohexanol were added to a suspension of 10 ng of
sodi um hydri de %GO%i n mneral oil) in 2 mM of N Ndinethylformam de. After
15 nmi V@ 2031/0868ABof 100 ng of tert-butyl [4-(5- ~ PCT/EP2011/050299

met hanesul f ony1- 7- pr opoxyoxazol o[ 5, 46q|] pyrim di n-2-y1) -2, 6-di met hyl phenoxy]
acetate in 1 m of N Ndinethylformamde was slowy added. After 12 h at
room t eSpEnavalerds of @dolen methaxide @ girengtresblbtiom thdineititamodf wasd adid@flg 4
extracte wice wth et cetate. The conmbined organic |layers were drie
and cch&%rga?fga’onﬁféW &ﬁﬂr@@ga@?@%ﬁﬁtgaﬂﬁ*hﬁﬁegac@tq@@f Ah 9ot distbyt 21 e
fﬁmﬁpNg]u@clj?(eb) WY, E MR ddrbbyiaRing)rialbfat® iR'snBIZpartisAs: A8 Mk Wand 552. 26
{ 445- (stireatsaEFCuior 3dy. cThehmkglitexwas Thaor apdeq tx exooh dfrBpdratilineyanchirgi n- 2-y1] - 2
, 6. di met hyl phenoxyl acetjic.acid.98 of , tert-hutyl

{95 (DRRe B VRS G e RS RB s Wbsisit R8T efhano and 100 mi of

d] pyr i aetHyhefver lahd 2 Rodiiml Ry Ransresb dee Taleg Ry %.@'@éﬂ'h_\é‘%ﬁ*udié‘gﬁ& m  of

di chl oronet hane, and treated with 1.5 nl of tTifluorcdacetic acid. After 16
h, thec@opaind.ure was concentrated and freeze-dried. This gave 96 ng of the

title conpound. LG M5 (Method LCLl): Rt = 1.35 min; mz = 474.20 [MtH (c)
tert-Butyl

(S) - 1- (@ N-t46-Tiky@rosy-2-hetinenalphemidiesyi-d-raetreypynBazol o[ 5, 4-
d] p ri(E(r?di n- 2-y1¥L-_2, % di ng%lyl phglﬁgxyl acet%/%pyrrol [ )gi ne- 2- car boxyl ate 25 82
mjl%f dimethylbenzamide

e g L L
N, N- di 2rthibidté or 1@0rmdef waid AHL80 686 RBRSTHRRARIILINBPWER cooled to

0°C. With cooling, 5.9 g of sodium hydroxide were added, after which the mixture

was stirred at 0°C for 30 min. A solution of 3.7 mi of iodomethane in 4.3 mi of N-

15 methyipyrrolidin-2-one was then added. After the reaction had ended (2 h), the
mixiure was acidified with concentrated hydrochloric acid. The precipitate obtained
was filtered off with suction, washed with water and dried under reduced pressure.
This gave 10.1 g of the title compound.

LC/MS (Method LC1): Rt = 1.03 min; m/z = 336.1 [M+H]"

20
(d) 2-(4-Methoxy-3,5-dimethylphenyl)-5-methylsulfanyloxazolo[5,4-d]pyrimidin-7-ol
10.1 g of N-(4,6-dihydroxy-2-methylsulfanylpyrimidin-5-yl)-4-methoxy-3,5-
dimethylbenzamide in 55 mi of phosphorus oxychloride were heated at 60°C for 3 h.
After cooling, the solid obtained was filtered off with suction and washed with methyl

25 tert-butyl ether. The solid was then dissolved in a mixture of dichloromethane and
tetrahydrofuran, washed with saturated aqueous sodium bicarbonate solution, dried
and concentrated under reduced pressure. This gave 5.9 g of the title compound.
LC/MS (Method LC1): Rt = 1.24 min; m/z = 318.08 [M+H]"

30  (e) 2-{4-Methoxy-3,5-dimethylphenyl)-5-methylsulfanyl-7-propoxyoxazolo[5,4-
dlpyrimidine



-and 48 ng of 1-ethyl-3-(3-di nmethyl am nopropyl)carbodiim de hydrochl oride,
10 ng of 1-hydroxy-7-azabenzotriazole and 195 pl of

N, N- di i sopropyl et hyl ami ne were added, and after 5 mn 24 ng of tert-butyl
L-prolinate were added. After 16 h at roomtenperature, 10 mM of water were

added, the m xture was adjusted to pH 5 L1 2 M
aqueoﬂqg@ﬂ&%% c acid and extracted twice with e?’lﬁEggg?i@gbz%e

conbi ned organic |ayers were washed gpth saturated sodi um bi carbonat e

sol ution and sodium chl oride solution, dried and concentrated under reduced
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Egg}rlrﬁﬂa%&]%ﬁ&%la L%g’#eﬁg%?fy%? ma[% ;Fnsz%bJO 1%%5*""” corrpounds of the

(f} 2,6-Dimethyl-4-(5-methyisulfanyl-7-propoxyoxazolo[5,4-d]pyrimidin-2-yH)phenol

At -20°C, 0.70 mi of boron tribromide was added slowly to a solution of 2,5 g of 2-(4-

methoxy-3,5-dimethylphenyl)-5-methylsulfanyl-7-propoxyoxazolo[5,4-dipyrimidine in
15 50 mi of dichloromethane. After 1 h at -20°C and 2 h at room temperature, the

mixture was quenched by addition of saturated aqueous sodium bicarbonate

solution, with the temperature being kept below 5°C. After phase separation, the

aqueous phase was extracted twice with dichloromethane. The combined organic

phases were dried and concentrated under reduced pressure. This gave 2.0 g of the
20  title compound.

LC/MS (Method LC1): Rt = 1.41 min; m/z = 346.11 [M+H]"

(g) tert-Butyl [2,6-dimethyl-4-(5-methylsuifanyl-7-propoxyoxazolo[5,4-d]pyrimidin-2-
yh-phenoxylacetate

25  3.20 g of potassium carbonate and then 0.93 mi of tert-butyl bromoacetate were
added to a solution of 2.00 g of 2,6-dimethyl-4-(5-methylsulfanyi-7-
propoxyoxazolo{5,4-d]pyrimidin-2-yl)phenol in 20 mi of N,N-dimethylformamide. The
mixture was reacted at 60°C for 1 h and then allowed to cool and poured into water.
The precipitate obtained was filtered off with suction and dried under reduced

30  pressure. This gave 2.45 g of the title compound.
LC/MS (Method LC1): Rt = 1.52 min; m/z = 460.18 [M+H]"



-mz [MtH R [mn] 3 (S)-1-(2-{4-[5-(2-Fl uorophenoxy)-7-
pr opoxyoxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-

di met hyl phenoxy}acetyl ) pyrrolidi ne-2-carboxylic acid LC1 565.38 1.32 4
" (S)-1-(2-{4-[5-(5-Fl uoro- 2- net hyl phenoxy) - 7-

s d i mdin-2-yl]-2, 6-
8[%?:@%%ﬁﬂ%?gﬁ%t ]ygg;lr ;nol : Si ne}lz]- carboxylic acid E&T’E?&%’OP%’@%
(S)-1-(2-{4-[5-(3-Fluoro-4-net hyl pheegxy) 7-

propoxyoxazol o[ 5, 4-d] pyri m di n-2-y1] -
di met nié Iogtjda&rmﬂt W&l&ﬁ‘pnm‘rh@r@@%ﬁ@wm%ﬂémnm@n 590-28-

dimethylphenoxylacetate

250 mg of tert-butyl [2,6-dimethyl-4-(5-methylsulfanyl-7-propoxyoxazolo[5,4-

djpyrimidin-2-yl)phenoxyjacetate were dissolved in 5 ml of dichloromethane. At 0°C,

5 268 mg of 3-chlorperbenzoic acid were then added, after which the mixture was

stirred at room temperature for 12 h. The mixture was treated with 1 M aqueous

sodium hydroxide solution, the layers were then separated and the organic layer was

subsequently exiracted twice with dichloromethane. The combined organic phases

were washed with 10% strength aqueous sodium bisulfite solution, dried over sodium
10 sulfate, filtered and evaporated under reduced pressure. This gave 268 mg of the title

compound.

LC/MS (Method LC1): Rt = 1.38 min; m/z = 482.17 [M+H]"

(i) tert-Butyl {4-[5-(2,5-difluorophenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl]-2, 6-

15 dimethylphenoxylacetate
62 mg of potassium carbonate and 32 mg of 2,5-difluorophencl were added to a
solution of 100 mg of tert-butyt [4-(5-methanesulfonyl-7-propoxyoxazolo]5,4-
dlpyrimidin-2-yl)-2,6-dimethylphenoxylacetate in 1.5 ml of N,N-dimethylformamide.
The mixture was stirred at room temperature for 12 h. The mixture was then poured

20  into water, neutralized by addition of 10% strength aqueous sodium bisulfate solution
and extracted twice with ethyl acetate. The combined organic layers were dried and
concentrated under reduced pressure. After filtration, the solvent was distilled off
under reduced pressure and the residue was purified by preparative HPLC, giving 69
mg of the title compound.

25 LC/MS (Method LC1): Rt = 1.47 min; m/z = 542.20 [M+H]

(1) {4-[5-(2,5-Diflucrophenoxy}-7-propoxyoxazolo[5,4-djpyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

69 mg of tert-butyl {4-[5-(2,5-diflucrophenoxy)-7-propoxyoxazolo[5,4-dlpyrimidin-2-
30 vyil-2,6-dimethylphenoxylacetate were dissoived in 1.6 mi of dichloromethane, and

0.8 mi of trifluoroacetic acid was added. After 16 h, the mixture was concentrated and

freeze-dried. This gave 71 mg of the title compound.



-1.36 6 4 (S)-1-(2-{2,6-Dinmethyl[7 propoxy-5-(pyridin-3- LCl 546.56 1.24
yl oxy) oxazol o[ 5, 4-cl ] pyri m di n- 2-

yl ] phenoxy}acetyl ) pyrrolidi ne-2-carboxylic acid 7

(9 -1-(2-{4-[5-(2, 4-Di f1 uor ophenoxy) - 7-

pr opo =d] pyrimdin-2-yl]-2,6-
di nmet mﬁéﬂt@gggﬂét yl ) pyrrolidi ne-2-carboxylic acid ACVER2013§050299 ¢
64
LC/MS (Method LC1): Rt = 1.35 min; m/z = 486.33 [M+H]"

(k) tert-Butyl (S8)-1-(2-{4-[5-(2,5-difluorophenoxy)-7-propoxyoxazolo{5,4-djpyrimidin-2-
yl}-2,6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylate
5 60 mg of {4-[5-(2,5-difluorophenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yi}-2,6-~

dimethylphenoxylacetic acid were dissolved in 1 ml of N,N-dimethylformamide, and
35 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 7 mg of 1-
hydroxy-7-azabenzotriazole and 139 ul of N,N-diisopropylethylamine were added,
and 5 min later 17 mg of tert-butyl L-prolinate were added. After 16 h at room

10 temperature, 10 ml of water were added, after which the mixture was adjusted to pH
3 by addition of 2 M aqueous hydrochloric acid and extracted twice with ethyl
acetate. The combined organic layers were washed with saturated sodium
bicarbonate solution and sedium chloride solution, dried and concentrated under
reduced pressure. This gave 61 mg of the title compound.

15 LC/MS (Method LC1): Rt = 1.46 min; m/z = 639.26 [M+H]

(i} (S)-1-(2-{4-[5-(2,5-diflucrophenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl}-2,6-
dimethyiphenoxy}acetyl)pyrrolidine-2-carboxylic acid
59 mg of tert-butyl (8)-1-(2-{4-{5-(2,5-diflucrophenoxy)-7-propoxyoxazolo]5,4-

20  d]pyrimidin-2-yl}-2,6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylate were dissolved
in 1.2 ml of dichloromethane, and 0.5 mi of triflucroacetic acid was added. After 16 h
at room temperature, the mixture was concentrated under reduced pressure and
freeze-dried. This gave 53 mg of the title compound.

LC/MS (Method L.C1): Rt = 1.36 min; m/z = 583.19 [M+H]"

25
Example 2
(S)-1-(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo{5,4-d]pyrimidin-2-yi]-
2,6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylic acid



-4 LC1 547.40 1.36 (S)-1-12[2,6-Di nethyl (5 phenoxy-7-

pr opoxyoxazol o[ 5, 4-d] pyri m di n-2- yOphenoxy] acetyl } pyrrolidi ne-2-carboxylic
~acid 9 (S)-1-(2-{445-(3-Chl orophenoxy)-7-

~ propoxyoxazol o[ 5, 4-d] pyri mi di n-2-y1] - 2, 6-

di et t rrolidine-2-carboxylic acid WO
2011/ 8@%2@@#%1{? 8%0299 68 weTieP2o14/050 e
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(a) tert-Butyl {4-[5-(trans-2-flucrocyclohexyloxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-
yl}-2,6-dimethylphenoxy}acetate
5 Under an atmosphere of argon and at 0 C, 26 mg of trans-2-fluorocyclohexano! were

added to a suspension of 10 mg of sodium hydride (60% in mineral oil) in 2 mi of
N,N-dimethylformamide. After 15 min, a solution of 100 mg of tert-buty! [4-(5-
methanesulfonyl-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxylacetate
in 1 ml of N,N-dimethylformamide was slowly added. After 12 h at room temperature,

10 the mixture was quenched by addition of water and extracted twice with ethyl
acetate. The combined organic layers were dried and concentrated under reduced
pressure. This gave 101 mg of the title compound.
LC/MS (Method LC1): Rt = 1.49 min; m/z = 530.26 [M+H}" and 552.26 [M+Na]"

15 (b) {4-[5-(trans-2-Fluorocyclohexyloxy)-7-propoxyoxazolo[5,4-djpyrimidin-2-yl}-2,6-
dimethylphenoxy}acetic acid
98 mg of tert-buty! {4-[5-(trans-2-flucrocyclohexyloxy)-7-propoxyoxazolo[5,4-
d]pyrimidin-2-yi]-2,6-dimethylphenoxylacetate were dissolved in 3.5 ml of
dichloromethane, and treated with 1.5 mi of trifluoroacetic acid. After 16 h, the

20  mixture was concentrated and freeze-dried. This gave 96 mg of the title compound.
LC/MS (Method L.C1): Rt = 1.35 min; m/z = 474.20 [M+H]"

(c) tert-Butyl (S)-1-~(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo[5,4-
d]pyrimidin-2-yl}-2,6-dimethylphenoxy}acetyl)pyrrolidine-2-carboxylate

25 82 mg of {4-[5-(trans-2-flucrocyciohexyloxy)-7-propoxyoxazolo[5.4-d]pyrimidin-2-yl}-
2,6-dimethylphenoxy}acetic acid were added to 1.5 ml of N,N-dimethyiformamide,



Exanple Name LOMS mz [MtHr Rt [m n] 10

(S)-1-(2-{4-[5-(3-Chl orophenoxy) - 7-

_ et hoxyoxazol o[ 5, 4-d] pyrim din-2-yl]-2,6-

di et hyl phenoxyl acetyl ) pyrrolidi ne-2-carboxylic acid LC2 567.15 1.37 11

i et WYBALSGRTAY S poyrr ol i dimer 2. car bowyi 1 acid FEdTees0yfioBogghy) = ©
66
and 48 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochioride, 10 mg of
1-hydroxy-7-azabenzotriazole and 195 i of N,N-diisopropylethylamine were added,
and after 5 min 24 mg of tert-butyl L-prolinate were added. After 16 h at room
temperature, 10 mi of water were added, after which the mixiure was adjusted to pH
5 3 by addition of 2 M aqueous hydrochioric acid and extracted twice with ethyl
acetate. The combined organic layers were washed with saturated sodium
bicarbonate solution and sodium chioride solution, dried and concentrated under
reduced pressure. This gave 79 mg of the title compound.
L.C/IMS (Method LC1): Rt = 1.44 min; m/z = 627.31 [M+H]"
10

(d) (S)-1-(2-{4-[5~(trans-2-flucrocyclohexyloxy)-7-propoxyoxazolo]5,4-d]pyrimidin-2-
yll-2,6-dimethyiphenoxylacetyl)pyrrolidine-2-carboxylic acid
76 mg of tert-butyl (S5)-1-(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo[5,4-

- d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylate were dissolved

15 in 1.6 mi of dichloromethane and 0.8 mi of trifluoroacetic acid. After 16 h at room

temperature, the mixture was concentrated under reduced pressure and freeze-dried.
This gave 83 mg of the title compound.
LLC/MS (Method LC1): Rt = 1.33 min; m/z = 571.25 [M+H]”

20  The exemplary compounds of the formuia | listed in Table 1 were prepared
analogously 1o the preparation of the exemplary compounds described above. Some

of them were obtained in the form of their trifluoroacetate sait.



~(8)-1-(2-{4-[7- Et hoxy-5-(2-

fl uor ophenoxy) oxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-

di met hyl phenoxyl acet yppyrrolidi ne-2-carboxylic acid LC2 551.16 1.32 13
(S)-1-(2-{4-[5-(2, 5-Di fl uor ophenoxy) - 7-

et hoxyg gyed] pyri mdin-2-yl]-2, 6- PCT/EP2011/05029
di nmet hyﬁS nox% acetyl)pyrrolidine-2-carboxylic acid LC2 569. 16 1. 3% 14

(8)-1-(2-{4-[7-Ethoxy- 5 (5-fluoro-2-67

gﬁrgl ;ﬂbfﬁmgn%%ma‘éé\lf PPB‘}’% {}Q@fghg‘alét)%i]yl i2;:6:310i d LCL 565.26 1.23 15

(8)-1f %(ahuple rret hyl— 4 {5 et hyl - (3, 3, 3- LC3 Le/MS | myz Rt

ame
IM+H]™ | [min]

3 (S)-1-(2-{4-[5-(2-Fluorophenoxy)-7- LC1 1565.38|1.32
propoxyoxazolo[5,4-d]pyrimidin-2-y{}-2,6-
dimethyiphenoxy}acetyl)pyrrolidine-2-carboxylic
acid

4 (S)-1-(2-{4-[5-(5-Fluoro-2-methylphenoxy)-7- LC1 |579.4011.36
propoxyoxazolo[5,4-djpyrimidin-2-y{]-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic
acid

5 (S)-1-(2-{4-[5-(3-Fluoro-4-methylphenoxy)-7- LC1 |579.42|1.36
propoxyoxazolo[5,4-d]pyrimidin-2-yi}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic
acid

6 (S)-1-(2-{2,6-Dimethyl-4-{7-propoxy-5-(pyridin-3- LC1 |546.561.24
yloxy)oxazolo[5,4-d]pyrimidin-2-
yllphenoxylacetyl)pyrrolidine-2-carboxylic acid

7 (S)-1-(2-{4-[5-(2,4-Diflucrophenoxy)-7- LC1 |583.38]| 1.36
propoxyoxazolo[5,4-djpyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic

acid

8 (S)-1-{2-[2,6-Dimethyl-4-(5-phenoxy-7- LC1 1547.40;1.36
propoxyoxazolo[5,4-d]pyrimidin-2-
ylphenoxylacetyl}pyrrolidine-2-carboxylic acid

9 (8)-1-(2-{4-[5-(3-Chlorophenoxy)-7- LC1 {581.12|1.40
propoxyoxazolo[5,4-d}pyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic
acid




- 580.25 0. 80

trifluoropropyl)am no]-7-propoxyoxazol o[ 5, 4-

d] pyri m di n- 2-yl } phenoxy) acetyl ] pyrrolidi ne-2- carboxylic acid
2011/ 086078PCT/ EP2011/ 050299 69 Exanple Nane LC/MS miz [MtH Rt [m n]

WO 2011/086078
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Example

Name

LC/MS

m/z
[M+H]"

Rt

fmin]

10

(8)-1-(2-{4-[5~(3-Chlorophenoxy)-7-
ethoxyoxazolo[5,4-d]pyrimidin-2-yl}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic
acid

LC2

567.15

1.37

11

(S)-1-(2-{4-[7-Ethoxy-5-(3-
fluorophenoxy)oxazolo[5,4-dlpyrimidin-2-yi]-2, 6~
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic
acid

LC2

551.15

1.33

12

(S)-1-(2-{4-[7-Ethoxy-5-(2-
fluorophenoxyoxazolo[5,4-d]pyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic
acid

LC2

551.16

1.32

13

(S)-1-(2-{4-[5-(2,5-Difluorophenoxy)-7-
ethoxyoxazolo{5,4-d]pyrimidin-2-yl}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic
acid

LC2

569.16

1.33

14

(S)-1-(2-{4-[7-Ethoxy-5-(5-fluoro-2-
methylphenoxy)oxazolo[5,4-d}pyrimidin-2-yl}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic

acid

LC1

565.26

1.23

15

(S)-1-[2-(2,6-Dimethyl-4-{5-[methyl~(3,3,3~
trifluoropropyl)amino}-7-propoxyoxazolo[5,4-
dlpyrimidin-2-yl}phenoxy)acetyl]pyrrolidine-2-

carboxylic acid

LC3

580.25

0.80

16



(S)-1-{2-[4-(5-Cycl obut yl net hoxy- 7-

pr opoxyoxazol o[ 5, 4-d] pyri m di n-2-yl)-2, 6-

_ di met hyl phenoxy] acetyl | pyrrolidi ne-2-carboxylic acid LC3 539.25 0. 81

Det erm nation of the pharmacol ogical activity 5 A) GIP-y-S assay using
human rs In order to determ ne the Edg owat i on
by theﬁg%%ou’ﬁg 6’?#’ the invention, a GIP-y-S ((GIP-y %gﬁgg%gﬁilﬁ?gg
S'ithioltriphosphate) assay for G prégein coupled receptor binding based on
the scintillation proximty assay principle 10 was used, _enploying a cell

menbr arkexgmngpaNatien from a CHO FI p In cell |ine whi ¢hCAABSt inbfat i vé?ty
overexpresses |the human Edg 1 receptor. (a) Cell line generﬁ{qi EIFIL lhe Fl p-in
TM expr essi on syst em (| nV| t rogen, cat. no K6010 01) | al | ows tY'H RiRlat i on
150f stabte—mamratian—cet—tires—into—which—the gene of—#trerest—has—heen

i nt egriat et t hriéYh-{BdAbbSgsipbutdpsibonati on at a speci E8 ¢688R% 0-8¢ati on
called Fl p Rec y nmeans of a Flijp reconbi nase
encoded by the%@ﬁbé%@@ 8#%@% "ﬂl g integration off the pcDNA%/ FRT
expr essi on consiimemhy!phﬂhoxy]beeﬂyl}pyﬂrmidmm cbbxficne genonelresultis inithe
transcription the gene of interest. 20 The stably transfiected cells
becone hygrorry Hj resistant. One day prior to transfecti on, 200 000

oLy ~alll bt [N | i o TR = v~ = K $
Fl p-l n=Cc1o-Ccer—s—wer-e-seeaet+h—rTamr—rIz—et UIII\IIIVI t-Fogen; cat—hno-

31765) supplenented with 10%fetal calf serum (FCS; Perbio Science, cat.
no. SH30068.03) in a 6-well plate and incubated at 37C/ 5% 25 CO2 over ni ght.

Using the FUGENE(r) 6 transfection reagent (Roche, cat. no.
Determination of the pharmacological activity

5 A) GTP-yS assay using human Edg 1 receptors

in order to determine the Edg 1 receptor activation by the compounds of the

invention, a GTP-v-S ((GTP-y-S = guanosine 5'-[thiojtriphosphate) assay for G-

protein coupled receptor binding based on the scintillation proximity assay principle
10 was used, employing a cell membrane preparation from a CHO Flp-in cell line which

constitutively overexpresses the human Edg 1 receptor.

(a) Cell line generation

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

through homologous recombination at a specific genomic location calied Flp

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

20  The stably transfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Fip-In-CHO 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%
25 CO; overnight. Using the FUGENE® 6 transfection reagent (Roche, cat. no.



WD 20111086078PCT/ EP2011/ 050299 70 11988387001), cells were cotransfected
with the Flp reconbi nase expression plasmd p0O&44 and a nodified plasmd
~additionally containing the edg 1 gene (accession no. NM 001400) terned as
pCcDNAS5- FRT- TO nFLAG DEST-EDG 1 with a 9:1 ratio. To obtain the nodified

pcDNAEwa?go.irﬁggg&ﬁp_DEST plasm d, the 5 Invitrogen m@§W r/TO

(I'nvitrogen, cat. no. V6520-20) was adapted to the te ogen)
cloning systemby inserting a GatewayQcassette containing attR

reconbj nat i ites flanking a_,ccdB gene and a chl oranpheni col -resi stance
gene (M%ﬁﬁ%wu%wrﬁ SYBRRSIECeAHh bgerp resembiigse BKRIESSEID) . | n

addi ti i Fg.@@ dhse t Lhation site
to al I%?vsr?y:r ecé%b%rﬁ%;rﬂ expre sF@Hﬁ&]ggd@@{‘%ﬁé@?‘n@n%ﬁ{&g#ig%bprot ei ns.
For t Hactessisi aot Nbh 001l 400)etenvakt ,aslpdIINAG-FRT-HUD4F LG DESZ-FIOGOT with

DNA5- ERTT LAG, DEST- EDG..1 ' ith 100 f m f Ham F- 12
ﬁgdi urfl gglr@gpﬂfﬂgg NG M '%%@N%ﬁ?g§¢ﬁﬂ%zé€%T§§é%g ‘iéﬁgem nmof
! bati . . _ / .
i S e T e b PRV 200 IS Sl e
cel | s thedsatewasf (loviogen) clanifgesystemtiy insdrisigld Galevay eassette@antahimg(r ) ,

t. 658175 tai ning Ham F- 12 nedi lemented with 10% of FCS
bat vl (oo T PR & CABTCY B R BTREPNEE-ESIaneS af  or
transfaqaid (@atewaz c&ﬁdéﬂsmﬁ%térﬂplrgﬁggfbew %él‘%'r@@ﬁHSESf@@f)Hma(ddﬁl@rfé 20 12

suppl emented wi th 10% of and pg of hygronycin B (Invitrogen,
cat. rM-AGG8BEPTALY Yvas Bvdeqdiione thad' ekohapmbinativemsite2odo® days until a

and <d2neBfh BbRRath G dpTTANF oA alBr B ERor Y Shch more than 25 %

of confluency. After 2 weeks of selection, the cells were transferred into
T175 flasks (G einer Cell star%rﬁ cat. no. 25 660175) and cultivated for
bat ch TrdhadtEnsectieniof gngevall. HA1%/Bg 080G Ahanth8. Wl of ecPNASKERBY shor t

oL PR NS EST el hrEasuL s RSy Gelen it Lig B pgRifpen e
wer e rastaipegdedl ofFECENESS Fanifcfdh nfadeft Altst ZDMinb! Bicoeativ, teall f oxi de
gg%lls&or e [g%frggglggtilbbg&gg&%Wagse&étr%%tédbéro%@é gg?hg E:eea Ese.‘rTet‘]tel ger}fs o
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 for another
24 h. 48 h after transfection, the medium was replaced by selection medium (Ham F-
20 12 supplemented with 10% of FCS and 300 pg/mi 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. Celis were several times splitted and seeded into a
new flask so that the cells did not reach more than 25 % of confluency. After 2 weeks
of selection, the cells were transferred into T175 flasks (Greiner Cellstar®, cat. no.
25 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 dimethyl sulfoxide
and stored frozen in liquid nitrogen.
30

(b) Membrane preparation



A nmenbrane preparati on was obtai ned by standard nethods fromthe

af ore-described CHO FIp-1n cell line constitutively overexpressing the
~hurman Edg 1 receptor. Briefly, the cryopreserved cells were taken in
culture and grown until confluency in T175 cell culture flasks (Becton

Di cki 35 5001). Cell 5 culture was sto?{?ﬁ i Wt h
cal ci m@?%ﬁﬂgﬁg%at e-buffered saline (PBS, G bco, cat. E%Dﬁwg and
cells were harvested with a rubber-pghiceman in 4C cold and calciumfree

PBS su}{)pl enented with a protease inhibitor cocktail (conplete protease
i nhi biA sieMpEReLrepagation yvas gerainest by sieagpet metodsgremytha@Preéubsequent |y

i ] : i .4 F |1
centdaasegcidSripin 1o caha Ry e RIS, Mg ey For o°
I gt f Befiyl) Spfes édlthry &ah in polturk- nlumi¥ EDTA
((:ginglog’ieg%gtggl t, ggtgfa&g\h%g egéj 8?&&2‘3?§$ﬁ2£gt é%l v??ggrr[ggyvot egéﬁ i nhi bi tor
cockt &N ?Pﬁﬁ%\ﬁb -g ol GHTER . kg pe %P%‘H‘rf‘:@ﬁ-.'?fh 01sCRiln on i ce.
Af tger ém&? wesRhbSn e PRIl 9 edcRim heel HoshAafE Buifdred Wik gpiler acus

M nifuge T). The pe i srupte n a Douhce honogeni zer, ‘diluted 15
wi th tGibceupal nat 8t O90f andheels eero isnestdd withigatbbar-polibesndrs BodeD tbiy
centrifrguged at ?Cf%lo mn at 300 X g (Heraeus Mnifuge T) in order to
separ A pfeiuBr-raR PR3 BHPPieRteted vath & ProteRse iNBINKEREPEHal (GRINAIRYS present in

th s . i+ | j i f d
cont r i ToLEeaRhiojon ROUBTEAR heCiadniod bR bt S0 <D REkBRGER, ) B
4C. Afgentriftgetrat B0Gdor 65 mit lad 188 gfidenpelb ddinBigevds Ferssdipesisidtei n a

tari ff i Sti .20 HEPES; . 150 mM NaCl .
5.400) | PelreRsRUT a0 & 4" BRRCHERIGTE TR (e I HERRE Soc ki ai |
(as ab@jgha-ANACKRIH R¢-BOBRRAAAAPELGS AN, MoR |0k o4t C

Prote ncentration of the nmenbrane preparation was determ ned |
sanpl esupplemeantedofitiaprieass inhibitopcotidian (as shyve)Bh ovitRetti cellBCvPresteired Assay,

t. . 500- ,250113. . 500Q:.0114, 500-0115). (. P- v~ . T 1
rerbr AL 2P EE ST OTbisa Tl Eoye VBl e flaed 30 C o i 447
avai | abhgHeeddlld Mirffugem)PT R iplittwas SirustSlin akddud@ ndmBagehieb drotel ed
receptor binding 30 from Arer sham Bi osci ences/ GE Heal t hcare (code

RANIQD 2wty the aupgrnatant of Hsdpriedipssantifgpatiproangd sebsemliantimenttfugFeay- S t o

s boune 13 W A TR gTFREAAR Mt B Semet s g, g 1 <"

al | owsintaxt @ghirbfrythiehacinbrads @afdy pradayt bf thehripeathtana Jori Sideensgt@rpound.
The assay was rformed on a 96-wel | plate substantially according to the

manuf aWes N iutad it DERGIBRS DUsEr e caniiioss (BogkraayerAvRiE513@tnt i 1 1 ati on
bead : = St e YR ‘sdnti|lation
o IR SRt 2T S R bt SRR ok T (P

7.4) s wW'v) sodi um azi subsequentl I'luted on
I GH W Whs assmpehded én a(stanry) Btffergeafsi2idgrdV20ERESH EPGE ; igONal®l Nall mM EDTA

ggﬁcggw%pkoéptgyog%ﬁ%ﬁd%ﬁiélgjl'A( g:-sr -Ie-l)obv%déuupsp eenqie%t%dpvlv_gﬂz b?&eég@ Frllgiti)itr(])al}l bead
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
means of a commercial protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-
25 0113, 500-0114, 500-0115).

(c) GTP~y-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
30 from Amersham BioscienceslGE Healthcare (code RPNQO210), in which ligand-

induced binding of **S-radiolabeled GTP-y-S to the receptor-containing membrane,



- 10 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 solution of the
~test conpound in assay buffer/dimethyl sulfoxide resulting in a final
concentration of the test compound of 10 pM For the high controls, 10 pl

of a | hi ngosi ne-1- phosphate (SIP; Signp T?E# 66) ,
resul m?qﬂ?% QTEBSI SIP concentration of 10 15pM ang orz?ﬂgmlﬁg\?vggont rols

10 pl of assay buffer, was added |nt212respect|ve wells instead of the

solution of the test c ound nt q ned UI val unts of

di et Mghfchsmtmn @Scm@”Pq@gsﬁd%fstiaﬂ @%ﬂﬁﬁwsw& fonand Aoy Tna« he

Edg 1 oteins in 100
%Wﬁ E &Mt?gfjgg% t eadc%!ét@?&nlré?ter |ncu V%

of "assa wer e ion of the plates
at r ocp&rfbermpémtaj%-m! plate ﬁutm'tantw@ goicoafing h:etk@peenﬂiaewrsda; ntillation bead
cubation

Aft { i od of 45
P b rer ek bt o RE EaBe kbt shrlilithesdy WaR SishRTeslf o
Qugnt 'réé&%tu'ttﬂfbr%uffe?%%h@gﬁ’ndbﬁTFI!;JPﬂ‘L‘IT‘(& AT O%&bﬁﬁleﬁ%@éﬁ QAth act %V(w/vpn Was

measured by neans of a beta counter et a c) over 1 mn. Values
wer e Ilsadkyn aaioe- aut swsesently éuﬁadmncawvwb\f agysy brdtep éeansiatingow 26mbént r ol .

test " EmandOp SHTE S A TP Hhy@ rBOLP riF AREER PRI Y RReR (10 o

S1P; re@d Fad tas iHPBeAs tbNedrtR#ibn JfBOTaBIel. 2 acti vations observed with
exanpl e conpounds at 10 pMare listed. WD 2011/086078PCT/ EP2011/ 050299 73

Table 2, Edg 1 receptor activation by exanple conpounds at 10 pMin percent

Of ot NEAAE (LA RSN it PSSP Rl AdBy i3] Qrbr 980 2nP7 3 96

guanosine diphosphate (GDP) solution, and 10 pl of a solution of the test compound
in assay buffer/dimethyl sulfoxide resulting in a final concentration of the test
compound of 10 pM. For the high controls, 10 pl of a solution of sphingosine-1-
phosphate {S1P; Sigma, cat. no. S-9666), resulting in a final S1P concentration of 10
15 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 dimethy! sulfoxide. Then 10 yl of a [*°S]GTP-¢-S solution (4 nM) and the Edg 1
membrane preparation obtained in (b) (15 yg membrane proteins in 100 yl of assay
buffer) were added to each well. After incubation of the plates at room temperature
20  for 5 min, 50 pl of the specified scintillation bead suspension (30 mg/ml) was added.
After a further incubation period of 45 min at room temperature, plates were
centrifuged for 10 min at 500 x g. Quantification of [*>S]GTP-y-S binding and thus
receptor activation was measured by means of a beta counter (MicroBeta, Wallac)
over 1 min. Values were background-corrected by subtraction of the respective low
25 control. All measurements were made in triplicate. The receptor activation by the test
compound is expressed in percent of the respective high control (10 uM S1P;
regarded as 100% activation). in Table 2 activations observed with example

compounds at 10 uM are listed.



4 110 5 79 6 112 7 90 8 108 9 128 10 69 11 100 12 70

WO 2011/086078 PCT/EP2011/050299
73

Table 2, Edg 1 receptor activation by example compounds at 10 uM in percent of the
activation by 10 pM S1P

Example % activation
1 101
2 97
3 96
4 110
5 79
8 112
7 90
8 108
9 128
10 69
11 100
12 70
13 95
14 99
15 42
16 85

It can be seen from the measurement data that the compounds are highly suitable for
wound healing and in particular for treating wound healing disorders of patients with

diabetes.



13 95 14 99 15 42 16 85 It can be seen fromthe nmeasurenment data that the
conpounds are highly suitable for wound healing and in particular for
_treating wound healing disorders of patients with diabetes. WO

2011/ 086078PCT/ EP2011/ 050299 74 C ai s 1. A conpound of the formula I,

in anWZé‘iﬁOééﬁ§°! sorre_ri c forms, or a mxture of ?ﬁlggjﬁiq@fé&g@ornﬁ in

any ratio siologically acceptable salt ther
physi ol ogi cal | y acceptabl e sol vate of4such a conpound or such a salt, X

R21 )
Claims

1. A compound of the formula |, in any of its stereoisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a

o  physiologically acceptable solvate of such a compound or such a salt,

4

4 _R'

R N !
O}—-X R‘-‘<O I N/)\A/Rs

wherein
10
A is selected from the group consisting of NH, O and S;
X is selected from the group consisting of (C+-Csg)-alkanediyl, (C,-Cg)-alkenediyl, (C,-
Ce)-alkynediyl, (Cs-Cr)-cycloalkanediyl and (C4-Cg)-alkanediyloxy, all of which are
15 optionally substituted by one or more identical or different substituents selected from
the group consisting of fluorine and hydroxyl, where the oxygen atom of the (C4-Cg)-
alkanediyloxy group is attached to the group R

Y is a 4-membered to 7-membered saturated or partially unsaturated monocyclic or
20  bicyclic heterocycle which, in addition to the ring nitrogen atom shown in formuia 1,
contains 0, 1, 2 or 3 identical or different ring heteroatoms selected from the group
consisting of N, O and S, where one or two of the additional ring nitrogen atoms may
carry a hydrogen atom or a (C+-Cy)-alkyl substituent and one of the ring sulfur atoms
may carry one or two oxo groups and where the heterocycle is optionally substituted

25  at one or more ring carbon atoms by identical or different (C4-C,)-alky!l substituents;



~wherein 10 Ais selected fromthe group consisting of NH 0 and S; X is

sel ected fromthe group consisting of (G -C6)-al kanedi yl,

- (C2-CB)-al kenediyl, (C2- ©C6)-al kynediyl, (C3-C7)-cycloal kanedi yl and

(01- C6) - al kanedi yl oxy, all of which are 15 optionally substituted by one or

nore i | | fferent substituents selected fr si sting
of fl lﬂﬁ%%ﬁﬂ?}%@(?@%roxyl, where the oxygen atom of t%g?gp?gg?}-b%mg

~al kanedi yl oxy group is attached to th® group R2; Y is a 4-nenbered to
7-menbered saturated or partially un urate ocycljc or 20hicyclic
heterd%y'@l%l%‘?%%,omw QHPicORSIEENG Hg?éi'ﬁa'%lgt’gggéﬁ:\éh?biﬁf‘glhééﬁ Bl fornul a
I, co ' A _cdent i cali-p Lf frenBRE, ik e |Red £Hoat ected
from ﬁ@’g’?&%& c%fgncglcfs&t%llk%bgﬁm I\%r&g gn t%f ’v'\fler?i-lor%%%grel&tWorgr?1 tﬁ%‘égrgggl tional
ri ng rodnsegeg cdDofis2mag Tarry a hydrogen atomor a (Cl-C4)-al kyl
substituent and one of the ring sulfur atonms may carry one or two 0x0
groups and where the heterocycle is optionally substituted 25at one or nore

rimg WQ%i@ét@@ﬁoﬁtﬂé’@r@h%%‘ns%ﬁfgbf bﬁél‘i’;fléné GhuGdivalehy tadiehigridruent s; WO
2011/ 086078PCT/ EP2011/ 050299 75 IS selected fromthe group consisting

of ( Ciarcs)atialkyiemiarad 06 B-rmkekbeyed moorcgslc heiekaaygle which contains 1, 2 or

C3-07) - | oal kyl.- Ct Hr. d, Het-Ct H2 in.which t | | ect ed f th
Croun SisfebedtniHers!tind Aol Soiectel h e btk FEIEnE i e
consi sgidg, WF}eI@@ﬂSWbﬁﬂ% ﬁ@nﬁo@bﬁ@t@ﬂh nﬁa“gdé:@zw atydadyat afRt bﬁa5- _rrerrber ed or
6- nrenber ed nnnogycllc heteroc%cle whi ch contalns 1, or 3 identical or

di f f erssstiveny Rieesd ydeseihe phenylene prdife hvalprdupdicakefian aregnalic N, 0 and
St heeRE TR e S RARD S BRI RS Erbatab AR BaRRA o
ar onmat grcdiff@let enbstitabgisa®®€; optional |y substituted at one or nore ring
carbon atons by identical or different substituents R22;
R® is selected from the group consisting of (C1-Ce)-alkyl, (C2-Ce)-alkenyl, (Co-Cs)-
alkynyl, {(Cs-Cy)-cycloalkyl-C Hz - and Het-C,H,,~, in which u and v are selected from
15  the group consisting of 1 and 2, or R is a radical of a saturated or unsaturated 3-
membered to 10-membered monocyclic or bicyclic ring which contains 0, 1, 2, 3 or 4
identical or different ring heteroatoms selected from the group consisting of N, O and
S, where one or two of the ring nitrogen atoms may carry a hydrogen atom or a (Cs-
Cy4)-alkyl substituent and one or two of the ring suifur atoms may carry one or two oxo
20 groups and where the radical of a ring is optionally substituted at one or more ring
carbon atoms by identical or different substituents R®', with the proviso that R® may
not represent (C4-Cg)-alky! if A represents S;

R* is selected from the group consisting of hydrogen, (C4-Cy4)-alkyl and (C3-Cy)-

25  cycloalkyl-C,Hq.-, where z is selected from the group consisting of 0, 1 and 2;

R?' is selected from the group consisting of (C+-Cs)-alkyl and (C3-C+)-cycloalkyl-
CwHaw~ and oxy, where w is selected from the group consisting of 0, 1 and 2;

30 R* s selected from the group consisting of halogen, hydroxyl, (C+-Ca)-alkyl-, (C1-Ca)-
alkyloxy, {C4-Ca)-alkyl-S(O)n~, amino, nitro, cyano, hydroxycarbonyl, (C+-Ca)-
alkyloxycarbonyl, aminocarbonyl and aminosulfonyt;



"R3 is selected fromthe group consisting of (G -C6)-al kyl, (C2-C6)-al kenyl,
(C2-C6)- al kynyl, (C3-07)-cycloal kyl-C, F126- and Het-C, 1-12,r, in which u
and v are selected from 15 the group consisting of 1 and 2, or R3is a

radi cal of a saturated or unsaturated 3- nenbered to 10-nenbered nonocyclic
or bi |k 1 ich contains 0, 1, 2, 3 or 4 iderpCTHEP201105029%nt ring
heterg\?ﬁggg'l);deal%gz?gd fromthe group consisting of N, 0 and S, where one or
two of the ring nitrogen atons may d&ry a hydrogen atomor a (Cl-

C4) - al kyl substituent and one or two of the ring sulfur atonms nmay carry one
or two oxo 20groups and where the radical of a ring is optionally

subst Rﬁu{seéélééte@ﬂ@nofher@baprobﬂgisqag oo Raldyens(MyCl)daikyli (Bd-Corcytildalaylent
substituents R31, with the proviso that R3 nay not r esent .%Cl- C6) - al kyl
' A hegioask (85 Ca-alkyloxy,rard, 4CstlbalalS{Obm BRINQGuE aNIRTly of

hydr o 1- - y ) - - Yl galdkwl 5 5 i S

sel ecgg&?éaﬁlgﬁlﬁg{%ﬂ@g@g}séi@ F%@G&y ?a&?;}ﬁ?, g%dé%m%]%gli?%ﬂysl%gg?ﬁ rc%,r omt he
groUP cGARS, (81 iMg-atlyidePBoriyt) amirtosuifamg, (C53C07) kdpolinesufphPmnd di(¢Cand oxy,
where W is selected fromthe group consisting of 0, 1 and 2; 30R22 is

sel ecCeadtatkybaminasufeBup consi sting of hal ogen, hydroxyl, (Cl-C4)-alkyl -,
(C1-4)- al kyloxy, (C-&A)-alkyl-S(0)m, am no, nitro, cyano,

hydr oxycar bonyl, (01-C4)- al kyl oxycarbonyl, am nocarbonyl and

an noHdtfioayhdicaMd 264tli086 A7BBEETHER? 0 1/r05DRe e d/BI0R8LY(liS Eiesyele from t he

A T AT S e
?gé( g&oﬁé?sﬁ!@é lsém\% A0 s dfdlavibhrialakutrad bieny Hingicagbon atom, where the

onylam no, nitro, 5cyano, (Cl-C4)-alkylcar bon,fyrl ,
anmi nosatiahy a héBtodit)e sl dpricaniinsshstitatedibysene ar Moes identical or different

7 renissbet oot a0 foge BrelplbaiihBor fhafind S S AR cal or ' °

different ring heteroatons selected fromthe group 10 consisting of N, O
and S and which is attached via a ri(ng carbon atom where the radical of a
het er coys beleckddpm dnabraumsewsisting &d). dyarshd, WherfoplbNHERRTS B €or  di f f er ent
sybstityents selected fromthe group consisting of fluorine and

(gg Cd?g%ﬁwe‘,n?o ONe gNP1ee) ected fromthe group consisting of 0, 1 and 2,
where all nunmbers m are 15i ndependent of one anot her;

where all cycloalkyl and cycloalkanediy! groups independently of one anocther and
independently of other substituents are optionally substituted by one or more
identical or different substituents which are selected from the group consisting of

20  fluorine and (C4-Cy)-alkyl;

where all alkyl, alkanediyl, CiHz, CuHzu, CyHay, CuHow, C,H., alkenyl, alkenediyi,
alkynyl and alkynediyl groups independently of one another and independently of

other substituents are optionally substituted by one or more fluorine substituents.

25
2. The compound of the formula |, in any of its stereoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of such a compound or such a salt as claimed in
claim 1, wherein A is selected from the group consisting of O and S.

30

3. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of

stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a



where all cycl oal kyl and cycl oal kanedi yl groups independently of one

anot her and i ndependently of other substituents are optionally substituted
by one or nore identical or different substituents which are selected from
t he group consisting of 20fluorine and (01-C4)-al kyl; where all alkyl,

al kan%b/bmﬁp y678 CuH2u, CvH2v, OwmH2vv, CzH2z, al ke?ﬁ”‘ﬁgﬁbﬁﬁﬁ}%ﬁ%s’ _

al kynyl" "and nedi yi groups independently of one a
i ndependently of other substituents @afe optionally substituted by one or
nore fluorine substituents. 25 2. The conpound of the formula I, in any of

its stVerieyral acceptalie spivale of sialr@ coMpetag essLeRBrsalt autlatned inany
ratio, i i Cetel | wsiologically
acceptoarﬁ%@rggwg\:@é@?é g%bﬁbé con%b??' Soééétt&gﬁngﬁgg% gr(gféa @%ﬁn@g él)fﬁ claim1l,
wher ei(1ACd)salisarieait @ fCHralitdrediyl @nd (CarGd)siiargddfioty.and S. 30 WO
20111086078PCT/ EP2011/ 050299 77 physiol ogically acceptable solvate of such
a conpound or such a salt as clainmed in one or nore of clains 1 and 2,

wher ei j I beStb iR - (G - iyl
(L & TG SAbTMYBN . & AP oFROSITLbRGnRTicpime M PrhAIRLY e
f or nulsieteoisameaninyfoohsiin any ralie eir sopleysiadogioaiwaceaptabisisettithersof, or a

stereaqi,soneri.c forns in,any, rati r a physiqlogically acceptable salt

* her edinySgToaAh ATEPIAE B bR e Castie PaPObRodee iR e tattss SBimeti or  such
a sal torasociardBHclaim®Neo QrinMHigh of clains 1 to 3 in which Y is a
4-menbered to 7-nmenbered saturated nonocyclic or bicyclic heterocycle

10whi chis & 4-metibererhta G-regraberagsaiiated srpracyaictioniaydlic Helemgyalel ;| cont ai ns

WS & RS AEp W feifb el AR SHOWE R iR T Sireda ot sear o
( C1- Ofjetetdeibmssdhisiited front thangfolipeohsBEng Bf NUD 8@ B, NIere Bid ¥d@inensr two oxo
groups. and_where the heterocycle is optionally substituted at one or nore

ring dHKbBIHOSEEACTBYNERATY d1ydergeal afoar ene (Cela)-abah supstiteniiaryt theuent s.

5. The. f_.th | i i i b C. f ,
T T L L
acceptaiilomalipktbstietedcft oneroranplaydng tagioeatibmsdncidphidd| @r ifffarahe(@E such a

conpou r such a salt as claimed in 20 one or nore of clains 1 to 4 in
V\H%Bh 8S—a?kyl substituents.

5. The compound of the farmula 1, in any of its sterecisomeric forms, or a mixture of

stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a

physiologically acceptable solvate of such a compound or such a sait as claimed in
20 one or more of claims 1 to 4 in which

R' is selected from the group consisting of (C+-Cg)-alkyl and (C3-Cy)-cycloalkyl-CiHa-,

where t is selected from the group consisting of 0, 1 and 2.

6. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of
25  stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a

physiologically acceptable solvate of such a compound or such a salt as claimed in

one or more of claims 1 to 4 in which R? is selected from the group consisting of

phenylene and pyridindiyl, where the phenylene and the pyridinediyl are optionally

substituted at one or more ring carbon atoms by identical or different substituents
30 R*



"Rl is selected fromthe group consisting of (Cl-05)-al kyl and
(C3-C7)-cycloal kyl -CH2t -, where t is selected fromthe group consisting of
0, 1 and 2. 6. The conmpound of the formula I, in any of its stereoisoneric
forms, or a m xture of 25stereoisoneric forns in any ratio, or a

physithg' eptable salt thereof, or a physi olgH e,abl e
sol vate o?az{lj}gﬁsg‘igomound or such a salt as clained %ﬁeﬂoﬁr‘l% of
claims 1 to 4 in which R2 is selecteggfromthe group consisting of

phenyl ene and pyridindiyl, where the Phen l ene and the pyridinediyl are

opt i on&l 1Ke seihepred pbihefonpHia loin ARY 6T its ﬁé@%ﬁﬁ%ﬁﬂ@f@ﬁﬁs, 15y & abdgiecel or

of t he PRt R Al o T BREDeRical dlreptade i horder, P8 o7

st er eopls@iEogicafipeomeptablasplvaid bbsuch aaopiptiindlwgiuchld yalbes ellirabbdnsal t
thereof, or a grgése ol ogically acceptable solvate of such a conpound or such
a sal tORROEMAERHCIMBAdO& INWRIEN of clains 1 to 6 in which 5R3 is sel ected

fr t e, R~ f bt CB)srabkyd - -@ul - 2u- and
o O/ IERAERARE i B e e e S e - D o
and 2, amd He8-Gbh¢-hie whidh cedndf ate seleotedltfesmdhe great corsistthgBefimeabdrzedrt o

10- i bi | i [ ich t.ai 0, .1 2 identical
or i 1 REICHE TG et SPBErGHOr gl el O ThGI o B RBRAE ng of N, 0
and S, mehsEgciens t@%yﬁip@in@fwrﬁ& thRtindg, NoF 2 agaTical ONGiffBRdNt¢AGr Y a hydrogen

atomor a (Cl-00- substituent and one of the ring sulfur atons may
carry lbeleraatomssalsded fronptheagreunttensisting of &iCcand &, where ngeias toptdfonal |y

S tigut i an i on . a i.d isa r . different
SubBE: 1 bt thesdBR RS R e SRR a0 (G bRk et et

i f A rensesert sndsulhlr dteisiria@candiopaloreio dxeajrongd afd dvtepaties esdital

6- menber ed nonocyclic heterocycle which contains 1 ring heteroatom sel ected
from t Pl @ﬂamw@%@mlmsungﬂue at o AEMOra BTN flomg buidesdical @ a ri ng
car bon d fagh I l e i ' | | ifuted
by oned@ﬁgpérﬁgrs\gg?’ﬁeﬁ %}’3& ’gétﬁgiﬂ? ﬁ g?\gsn ﬁ?gﬁgﬁﬁ 53(,5%{ %@%%”33@6‘%?“%@@ gr oup
consi stgpngsarits fd:uori ne and (Cl-C4)-al kyl. 20 8. The conpound of the '
forrula I, in an its stereoisonerjc forns, or a m xture of

f
st'&r eoi8bivet [2di¢ ror?ré’ saturgiRe farembetd @ Gmamiarsgirtanesychie teprasy@esal t
t her eofyp;Ar cﬁﬁté’ihgsﬂ :ﬂ%&ﬂét%?dété{n@éiﬁ@@bg:ﬂo% e gggﬁﬁnﬁﬁmp éﬁ N HRARng or such

a salt as clained in“one or nore o alns 1 ATs selected
f r om t aed ghicipiscaitzshediviega oihgca2Bomatbns; whelesthe ebdicheof 4 heterédyelgisoup

(& copplihellautsiioied 480 Cohrsaiipalrebof o bier s seiseied Mooyl i
or bi cy %@Ub%ﬁg%ﬁﬁlﬁﬁwﬁi@a?? ﬂgg@g',_gik?n to the ring nitrogen atom shown

in fornmul |, contains O
20

8. The compound of the formula [, in any of its sterecisomeric forms, or a mixture of

stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a

physiologically acceptable solvate of such a compound or such a salt as claimed in

one or more of claims 1 to 7 in which A is selected from the group consisting of O
25 and§S;

X is selected from the group consisting of (C4-Cg)-alkanediyl, (C,-Cs)-alkenediyl and

(C+-Cg)-alkanediyloxy;

Y is a 4-membered to 7-membered saturated monocyclic or bicyclic heterocycle

which, in addition to the ring nitrogen atom shown in formula |, contains 0 or 1 ring
30 hetercatom selected from the group consisting of N, O and S, where the additional

ring nitrogen atom may carry a hydrogen atom or a (C4-Cy4)-alkyl substituent and the

ring sulfur atom may carry one or two oxo groups and where the heterocycle is



- 30 heteroatom sel ected fromthe group consisting of N, O and S, where the
additional ring nitrogen atommay carry a hydrogen atomor a (Cl-C4)-al kyl
. substituent and the ring sulfur atommay carry one or two oxo groups and
where the heterocycle is WD 2011/ 086078PCT/ EP2011/ 050299 79 opti onal I y

subst it ut nore ring carbon atons by iden

(G M)wélit&ﬁéﬁggﬁtuents Rl is selected fromthe g%&ﬁtgghﬁ 0%88

(G -Co6)-al kyl, (C3-C7)-cycloal kyl-Ct¥8t- and Het-CtH2t-, where t is

sel ected from the group consisting of 0, 1 and 2; 5 R2 is selected fromthe

gr oup OPFABRRY su@ettbtﬂtegwéWem@w@r@mn@aar@pﬁ@ow byvidlentical be diffecenti €he and t he

pyri d| di pnal ly substituted at one or nore ring carbon atons by
i denti 42% %}] Sgggtggéﬂﬁt substituents R22; R3 is selected fromthe group

consi R isgetfctéCirombiheadrismp ,coﬁﬁét:@ bf P@FCQF&IK)I!' {CuE2)- cﬁﬂ@aEkﬁICth! ahdv-, in

which u and v are selected fromthe group consistin or 10 R3
is a Hglilelkrovharestds selacias Bemihesrovacensistingaber én@(Z 10 rrenbered

MDROCYE! il ¢ 1Dk SYA] fHe réﬂ?cﬁ’ﬂ&%ﬁn&%ﬁgﬁéﬁgﬁeﬁeaﬂ‘g%xaa%,fegwt\wegrlﬁc}gr di fferent

ring heteroatons sel ect up consi's S where

one omphenglenie dritbthel pygidinddiy gea options!ynsybstiatey abohy dF ages riigcarbbna
(aG-c4 and one of the ring sulfur atons may carry one or

stit
two o 0@?%@ mé%%%%%ﬁ%ﬁs &QS of aring is optionally substituted
at on dpf |tuents
R o Sepested ih R qtelo BRSRURY of (LT Eak R ToRD: S Se]
r epr eﬁmit He’SCvPHiat in sv!’achr adindal ar@fsaecﬂad diroat gtk grovendusseding of 6- azrmifﬁed:ned

he ero h co ai ns r he er tom sel ected fromthe
‘ﬁﬁ ﬁcf ur‘é’{] ‘?ﬁ%déﬁp MbeEed o H”@énl?ﬁrgga ring carbon
atom MEES & ch&r@rb@bn@hngwcm@ﬁrﬁé%mﬁoa@:d@%bgl dd; er%HPﬁh%t uted by one

or nore idéntical or different substituents selecte rom t group

consi étatwgatﬁms |samefbframdhe@rompea$iawg oDON, Prand8nmpbaredond of heofobr mul a |,
in an ric for or.a.m xtur tere sorrerlcforms
i angn$ apbdTrdod SRTEREY strod Mo & 4 oomRrRbsgheat ane

phyi olcpi sfathk Yingosigiat alirs BRIWEIre Gfe 8HEM0 @xggwcpmék@me&a%@éés as

claimed in one or nore of clains 1 to 8 in which A

sdPectad@ dbin amiongty spbetiniedsationg grmea urmpamomi@mw idﬁd’tICGEItI}FCG_)
30 KRS Qb 2 S PIREGEN O RE ) 5 SRR R ERR IR B, o
I, corrép:ea;smthf urther ring
Het is a radical of a saturated 4-membered to 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of N, O and S
20 and which is attached via a ring carbon atom, where the radical of a heterocycle is
optionally substituted by one or more identical or different substituents selected from

the group consisting of fluorine and (C+-C4)-alkyl.

9. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of
25 stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
phyéioiogicaliy acceptabie solvate of such a compound or such a salt as claimed in
one or more of claims 1 fo 8 in which
Ais G
X is selected from the group consisting of (C4-Cg)-alkanediyl and (C4-Cs)-
30 alkanediyloxy;
Y is a 4-membered to 6-membered saturated monocyclic heterocycle which, in

addition to the ring nitrogen atom shown in formula |, contains no further ring



WO 2011/ 086078PCT/ EP2011/ 050299 80 heteroatons, where the ring is
optionally substituted at one or nore ring carbon atons by identical or
. different (G -C4)-alkyl substituents; RL is selected fromthe group
consisting of (G -C6)-al kyl and (C3-C7)-cycl oal kyl -CtH2r, where t is

oot | oI IR St one or More ring car bon at BT TBE 2 AUNE0L or

different substituents R22; R3 is seggcted fromthe group consisting of
(C3-C7)-cycl oal kyl -CuH2u- and Het-C H2v-, in which u and v are sel ected
f r om thgdergaisups cureiedhe migads optiemallysubstituted pkoae pamalringrcaibeat ur at ed or

unsat ~eahered. - FeIReT, i.c or bicyclic ring 10 which
cont a%ﬁ@g?)yﬁdgﬁﬁ%?ioggﬁeﬁ%rﬁl(&gr 43??%'&%%%&%%#5’ het er oat ons sel ected from
t he giRIUp setstséd frongthefgrdlip @oasigtity oG- ealkyiaind (B-0F)-dya alkyiaC Hibt,r ogen
atons may carrg a h drr%gen atomor a (G -C4é-al kyl substituent and one of
the riwligredis selegiesiEondle oyR cHmsting efibaodd: gr oups and where the radi cal

of ra rdng 4 i j : i by
a3nt oar PhengRpARach ¥ SpHaly sbtlodafort ofRiof EhE eI ARkt 8RS may
not r eperdsahor (ifer@a-sabkiiuents Rr epresents S; R4 is selected fromthe group
consi st4.n f hydrogen and (Cl-C4)-a ;. R22 i e ted om t he group
cons! 3t AelotFRTBEETE diotpGRyFSUe:a! (e Car woand G dacand BB bl

R31 i o SRi@F Ll 878 $d18ctati Gk fROGicH d?ﬂxsﬁiﬁn?%fqg&m 2(GARTY 5 hdfivhl

(C3-C2) -cycl oal kyl, 20hydroxyl and™ (Cl-C4) - al Kyl oxy; Hetd is aradical of a
sat ur aff edsafuraded or odsator@edenhemirec to éyvembebmt monogytlie atiicyclicomgai ns 1

ri het.er cat om sel ected, fromthe.qgroup. cqonsisting of . 0, a S and which is
L9 MY BNEMS T BL s AL S P d bl difs Sl B o <

opt i ongbliy c8HEStNG Bf RIOINPBEWPErdTBAE oF €RG F &/ rif nflidgefrabissHBgt i t uent s
sel ected from 25the group consisting of fluorine and (ClL-4) - al k%g; wher e

al |h eIyl Rydrogesaiemi ch%_f%nﬁférﬂw S(bllbs_tﬂh@néﬁﬁtg pae cifioe riﬁﬁ@pltfﬁgé my ?)f
ai 11 o/ Do Shlrk R3S roAPE Y R b M Pt Ay Bl TR <t ng ot

f | uor isupstited Slod br nddrkYing cPvdreanad by iddatical & differmt gLbs@ldntelt
H2, and C, 1- roups i ndependently of one another and independently

o501 1R Wb dhe prakacingl B%é'ﬁ@!( Bﬂfaﬂelppe%f%é@t-&ﬁi"éﬂfyb@ Adiseresenivse f1 uori ne
subst igUgNSected from the group consisting of hydrogen and (C1-Ca)-alky!:
R? is selected from the group consisting of halogen, hydroxyl, (C1-C4)-alkyl and (C4-
Cq)-alkyloxy;
R* is selected from the group consisting of halogen, (C4-Cq4)-alkyl, (C5-Cy)-cycloalkyl,
20  hydroxyl and (C4-Cs)-alkyloxy;
Het is a radical of a saturated 4-membered o 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of O and S and
which is attached via a ring carbon atom, where the radical of a heterocycle is
optionally substituted by one or more identical or different substituents selected from
25  the group consisting of fluorine and (C4-Cy4)-alkyl;
where all cycloalkyl groups independently of one another and independently of other
substituents are optionally substituted by one or more identical or different
substituents which are selected from the group consisting of flucrine and (C4-Cy)-
alkyl;
30  where all alkyl, alkanediyl, CiHy, CyHz, and CHy, groups independently of one
another and independently of other substituents are optionally substituted by one or

more flucrine substituents.



WD 2011/ 086078PCT/ EP2011/ 050299 81 10. The conpound of the fornmula | or a
physi ol ogi cally acceptable salt thereof or a physiologically acceptable

- salvate of such a compound or such a salt as clained in one or nore of
claims 1 to 9, selected fromthe group consisting of

5(S) - Wﬁ@fﬂé’?ﬁé}% 5-di f1 uor ophenoxy) - 7- pr opoxyoxazolgd-pedxgh Rydddegi N- 2-y1

1-2, 6- enoxy}acet yppyrrolidi ne-2-carboxylic acird
(S)-1-(2-{445-(trans-2-fluorocycl ohe8yl oxy) - 7-propoxyoxazol o[ 5, 4-d] pyri m di
n-2-yl]- 2, 6-di met hyl phenoxyl acet yppyrrolidi ne-2-carboxylic acid
(S)-1-(2-{445-(2-fluorophenoxy) - 7-propoxyoxazol o[ 5, 4-d] pyri m di n-2-y1] -2, 6-

(S)- - 7-pr opo o[ 5, 4
(9 "1 THEREREIINE R ORAM | of ABnesERIRAMY deCofblt salttheregfora L o,

y1] - 2,pﬂwysbtiimg§taij§y szl:t@rptfatyf I eaewejr;]qapﬁ/sucrbi a dompoindarsoxlla se:liaaa:é dlairr&ed in g ,
S)-1-(2-{445-( 3- -4- et n -7-pr 5, 4- rimdin-

1 5 SR AL P lem o Paserir Al aroidh Sbe gt | o aea PV

15ES) - 2 B i 7 - imidin-2-vii-? &-

o oo S (5 0 SRty T rapgyrazolols 4-dlpyrimidin-2-y1}2.6

%/IS%p?@iﬁ)@?ﬂ}i@@%@*ibpﬂm@d%ﬁ&gﬂymaa‘n‘iid al5.d-d il e 2 y1]

-1- - - - adl uor o enox - (-PDIropoxyoxaz L il | N-Z2- -

b A e AR PR R B e B plpy it 2 72
(S) - 1-4 B4fmetiligrairanliftebpyhenging-2ZLcaieroky g&azol o[ 5, 4-d] pyri m di n- 2-y1) -

20phenoxy] acetyl | pyrrol i di ne-2-carboxylic acid and
(S)- 1-(§2=1f@4%-{53(2cﬁwmbﬁwwpmppxw@apm{éﬁoﬂwsmdidiaoylﬁ-zrﬁi-di n-2-yi] -2, 6-
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dimethyiphenoxy}lacetyhpyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(3-fluoro-4-methylphenoxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethyiphenoxy}acetyl)pyrrolidine-2-carboxylic acid
15 (8)-1-(2-{2,6-dimethyl-4-[7-propoxy-5-(pyridin-3-yloxy)oxazolo[5,4-d]pyrimidin-2-
yljphenoxylacetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(2,4-diflucrophenoxy)-7-propoxyaxazolo[5,4-d]pyrimidin-2-yil-2,6-~
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(8)-1-~{2-[2,6-dimethyl-4-(5-phenoxy-7-propoxyoxazolo[5,4-d]pyrimidin-2-yl)-
20  phenoxylacetyl}pyrrolidine-2-carboxylic acid and
(S)-1-(2-{4-[5-(3-chlorophenoxy)-7-propoxyoxazolof5,4-d]pyrimidin-2-yi]-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid

11. A process for preparing a compound of the formula | as claimed in any of claims
25 11010, wherein a compound of the formula H is reacted with a compound of the

formula I,



~00"---"N'-- Li Il where the groups A X, Y, Rl, R2, R3 and R4 in the
conpounds of the fornulae Il and Il|l are defined as in the conpounds of the
~forrmula | and noreover functional groups 5 may be present in protected form
or in the formof a precursor group and the group L1 is a halogen atomor a
gr oup a -8(0)-Alk or -S(0)2-Alk in whic I A

phar mavgze) %q@é Qé:d(?r#pom tion, conprising at |east one ES#%%B?@‘B’P#’%@% ornul a
| 10as clained in any of claims 1 tog2d0 or a physiologically acceptable
salt thereof, or a physi ol ogi cal |y accept1abl e solvate of such a compound or
such a saltg ‘L,.a maceutical ly accdptable carrier. 13. A conmpound
of the forrrula s YMajmed in any of &laims 1 ﬁim 10 ,0or ‘a 15physi ol ogically
accept abl e salt r epf/, ically acce bl e solvate of such a

or a physi ol
conmpound or su¢h a , for se i cament———#4. Alconpound of the
formula | as clalrredl IXy—B

o 10 or physiologically
acceptabl e salt theregf, or a ph 1y acc table sol vate of 20 such
a conmpound or such a salt for the treatnment of wound heal i ng di sorders.

15. A compound of the formula | as clainmed in any of clains 1 to 10 or a
physi ol ogi cal |y acceptable shit thereof, or a physiologically acceptable
sol vate of such a conpound or such a salt, for wound healing. WO

2011/ 086078PCT/ EP2011/ 050299 83 16. A conpound of the fornmula I as clai med

in an rﬂire% gstR XOYOR" RDIBPSARY R@!rFﬁaﬁ X Comtﬁe?&]rﬁ 58§ &K . or a

physi ol ogi ca ccept abl e 'sol’vate of suc or suc a salt, for
vvound Ihead ﬂagnemasluratimu:mpoﬁndsmf thedormuaiar dinaf mbrevieo fundtiandl @suplsal med in

f cl | t | | | t abl | t f,
hysi cTeyPE TSP s Bt Re e pabtis oBn s SRR 460 Bt 2ad e G £ For
the trhgatiacerPhtoth épﬁtdréuﬁ BPiheSHRALRITES (O)-Alk or —S(O)-Alk in which Alk is
(C1-Ca)-alkyl.

12. A pharmaceutical composition, comprising at least one compound of the formula |
10  as claimed in any of claims 1 to 10 or a physiclogically acceptable salt thereof, or a
physiclogically acceptable solvate of such a compound or such a salt, and a

pharmaceutically acceptable carrier.

13. A compound of the formula | as claimed in any of claims 1 to 10 or a
15 physiologically acceptable salt thereof, or a physiologically acceptable solvate of

such a compound or such a salt, for use as a medicament.

14. A compound of the formula | as claimed in any of claims 1to 10 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of
20 such a compound or such a salt, for the treatment of wound healing disorders.

15. A compound of the formula | as claimed in any of claims 1 to 10 or a
physiologically acceptable salt thereof, or a physiclogically acceptable solvate of

such a compound or such a salt, for wound healing.
25
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16. A compound of the formula | as claimed in any of claims 1to 10 ora

physiologically acceptable salt thereof, or a physiologically acceptable soivate of

such a compound or such a salt, for wound healing in diabetics.

17. A compound of the formula | as claimed in any of claims 110 10 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of

such a compound or such a salt, for the treatment of diabetic foot syndrome.



