Description Carboxylic acid derivatives having an oxazolo[5,4-b]pyridine ring 5The invention relates to
carboxylic acid derivatives having an oxazolo[5,4-b]pyridine ring and physiologically acceptable salts
thereof. Structurally similar compounds are already described in the prior art (see WO 2009/154775),
which are\suitageFmansabrg multiple sclerosis. Theamode of action of 10 HEFECRDPRIOBEROFNSIStS
in causing a desensitization of the EDG 1 signal pathway by activating the EDG 1 receptor (so-called
superagonism), which is then equivalent to a functional antagonism of the EDG 1 signal pathway.
Systemically means that especially on lymphocytes, the EDG 1 signal pathway is permanently
suppressegeasiptieRult of which these cells can no longer chemotactically follow the S1P gradient
15between blood and lymph fluid. This means that the affected lymphocytes can no longer leave the
secondary lymphatic tissue (increased homing) and the number of freely circulating lymphocytes in the

plasma is QgBdxyRsIHERAd M BRESIRACK §TdNORA2EISES AL idRsEardymphopenia) brings about

immunosuppression which is obligatorily required for the mechanism of action of the EDG 1 receptor
modulators 20 described in WO 2009/154775. It was an object of the invention to provide compounds

whiclsdispiag mtherapeutiraby wilzablexgrt eid bemkigstwhaihpaiaiar SapsayiginadRlie
compounds which are sujtahle pecifica}l%}?for Véﬁgend healing and in particular for the treatment of
wound 25HBE I REYRIRIAIEHABRtE R §isalR el dition, it was desirable to provide

compounds which are suitable for the treatment of diabetic foot syndrome (DFS). Furthermore, it was

desirable to achieve a reproducible activation of the EDG 1 receptqr signal pathway which thereby
enmite, 1 BT DL ERRDOL BRF B ATE VIR Bt DAt (RN 50 The

invention fayefos valajeq/ictoang cuitd lef finetfeatimdanultiple sclerosis. The mode of action of

10 these compounds consists in causing a desensitization of the EDG 1 signal pathway
by activating the EDG 1 receptor (so-called superagonism), which is then equivalent to
a functional antagonism of the EDG 1 signal pathway. Systemically means that
especially on lymphocytes, the EDG 1 signal pathway is permanently suppressed, as a
result of which these cells can no longer chemotactically follow the S1P gradient

15 between blood and lymph fluid. This means that the affected 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

20 described in WO 2009/154775.

It was an object of the invention to provide compounds which display a therapeutically
utilizable action. The object was in particular to provide novel compounds which are
suitable specifically for wound healing and in particular for the treatment of wound

25 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).
Furthermore, it was desirable to 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.

30

The invention therefore relates to compounds of the formula |
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in which X, Y, R!, R? and R® are as defined below.

The mechanism of action of the compounds of the formula | is thus not based on
desensitization of the EDG 1 signal pathway and is therefore in diametral opposition to
the mechanism of action described in WO 2009/154775. The invention furthermore
relates to processes for the preparation of compounds of the formula I, their use, in
particular as active ingredients in pharmaceuticals, and pharmaceutical compositions

comprising them.

Compared with healthy people, patients with diabetes have delayed wound healing
and an increased rate of infection, especially in the case of long-term hyperglycemia,
caused for example by poor blood sugar regulation. The causes include circulation
disorders, especially in the area of the small vessels, which lead to impaired oxygen
and nutrient supply of the tissue. Moreover, the cell division and cell migration rate of
keratinocytes, fibroblasts and dermal endothelial cells is reduced. Additionally, the
activity of various defense cells (granulocytes) with reduced phagocytosis (engulfing
and destruction of bacteria) is restricted. The 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 particular way.

The Edg 1 receptor is a member of the endothelial differentiation gene (Edg) receptor
family of currently eight identified class A GPCRs (G-protein coupled receptors). This
family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated
receptors (five members) and receptors activated by lysophosphatidic acid (LPA; three
members). The endogenous ligand S1P is a pluripotent lysophospholipid acting on
different cell types by activating GPCRs from the Edg receptor family, namely 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 responses of



ONO inwhich X, Y, R1, R2 and R3 are as defined below. 5 The mechanism of action of the
compounds of the formula | is thus not based on desensitization of the EDG 1 signal pathway and is
therefore in diametral opposition to the mechanism of action described in WO 2009/154775. The

invention fidheonereg4saes to processes for the preparation of compoun@Caf 201 20e3R UTeir use,
in particular as active ingredients in pharmaceuticals, and pharmaceutical compositions 10comprising
them. Compared with healthy people, patients with diabetes have delayed wound healing and an
increased rate of infection, especially in the case of long-term hyperglycemia, caused for example by

poor blood spogferagstpdied ibeH@Heasdnek de cHgUatopdadisamesyannetilviniecagmad the

small vessels, which lead to impaired oxygen and nutrient supply of the tissue. Moreover, the cell
division TR P HRAPRES HIESSRISHILS) ADFbEEARSERC IS eRRSRIBRE R ecuced.

Additionallya#e activity of various defense cells (granulocytes) with reduced phagocytosis (engulfing
and destruction of bacteria) is restricted. The action of antibodies (immunoglobulins) 20against
bacteria at high blood sugar levels is also restricted. Accordingly, wounds and infections in patients
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lysophospholipid acting on different cell types by activating GPCRs from the Edg receptor family,
namely Edthé freSeR{Lhdgionpovikids EclgdoandsR2ihedartn(FaSiiRangnsf Bdr8 (Si PS). Although
30815’ is also described as an intracellular messenger, numer?us cellular resPonses of
1 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,
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wherein

X is selected from the group consisting of (C;-Cg)-alkanediyl, (C,-Cs)-alkenediyl, (C,-
Ce)-alkynediyl, (C3-C;)-cycloalkanediyl, (C;1-Cg)-alkanediyloxy and (C3-C7)-

20 cycloalkanediyloxy; 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)-alkanediyloxy and (Cs3-C7)-cycloalkanediyloxy

groups is attached to group Y;

25 Y is selected from the group consisting of phenylene and a bivalent radical of an
aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or 3
identical or different ring heteroatoms selected from the group consisting of N, O and
S, where one of the ring nitrogen atoms may carry a hydrogen atom or a substituent R*

and where the phenylene and the bivalent radical of an aromatic heterocycle are



S1P are mediated via the activation of Edg receptors. S1P is generated by the enzyme family of
sphingosine kinases (SPHK) and degraded by different phosphatases or lyases. 5Known indications of
Edg 1 receptor agonists are, for example, cardiovascular disorders, atherosclerosis, heart failure,

cardioproad Q@ 18/0phers arterial occlusive disease} kidney disorders angCa3piFR01 Megrdts. The
present invention provides compounds of the formula | in any of their 10stereoisomeric 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, RI-0 OONO 15 wherein X is

selected feptidRgIgreupstRneiatntak(ei-fablratkaned Mo Caldrts-BIkrRredivhl (G2dBeraikynediyl,
(03-07)-cycloalkanediyl, {Ci-06)-alkanediyloxy and (03-04- 20cycloalkanediyloxy; all of which are

optionally%dﬁ)?fﬂﬂﬁ@&s one or more identical or different substituents selected from the group
consisting of fluorine and hydroxyl, where the oxygen atom of the (01-06)-alkanediyloxy and
(03-07)-cycloalkanediyloxy groups is attached to g%_roup Y; 25Y is selected from the group consisting of

phenylen&nd abREIRTELHRD theygroup consisting of hydrogen and (C1-Ca)-alkyl;
5

R?and R® independently of one another are selected from the group consisting of

H, halogen, hydroxyl, (C1-Cj)-alkyl-, (C1-Cy)-alkyloxy, (C1-Cy)-alkyl-S(O)n-, amino,

nitro, cyano, hydroxycarbonyl, (C;-C4)-alkyloxycarbonyl, aminocarbonyl and

aminosulfonyl, (Cs-C5)-cycloalkyl-CH.,- and oxy, where w is selected from the group
10 consisting of 0, 1 and 2;

R* is selected from the group consisting of (C1-Ca)-alkyl, (C3-C7)-cycloalkyl-CyH.w- and

oxy, where w is selected from the group consisting of 0, 1 and 2;

15 R°®is selected from the group consisting of halogen, hydroxyl, (C1-Ca)-alkyl-, (C3-Cs)-
cycloalkyl-C,Hz,-, (C1-Cy)-alkyloxy, (C1-C4)-alkyl-S(O)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-Cy4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z
is selected from the group consisting of 0, 1 and 2;

20 m s selected from the group consisting of 0, 1 and 2.

Structural elements such as groups, substituents, hetero ring members, numbers or
other features, for example alkyl groups, groups like R®, numbers like m, which can
occur several times in the compounds of the formula I, can all independently of one
25 another have any of the indicated meanings and can in each case be identical to or
different from one another. For example, the alkyl groups in a dialkylamino group can

be identical or different.

Alkyl, alkenyl and alkynyl groups can be linear, i.e. straight-chain, or branched. This
30 also applies when they are part of other groups, for example alkyloxy groups (= alkoxy
groups, alkyl O groups), alkyloxycarbonyl groups or alkyl-substituted amino groups, or

when they are substituted. Depending on the respective definition, the number of



aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or 3 identical or
different ring heteroatoms selected from the group consisting of N, 0 and S, where one of the ring
nitrogen atoms may carry a hydrogen atom or a substituent R4 and where the phenylene and the
bivalent ragicap 01 aine4@2&@tic heterocycle are optiomally substituted at onpPOT fBEPZOIREILDN atoms
by identical or different substituents R5; R1is selected from the group consisting of hydrogen and
(C1-C4)-alkyl; 5 R2 and R3independently of one another are selected from the group consisting of H,
halogen, hydroxyl, (Ci-C4)-alkyl-, (Ci-C4)-alkyloxy, (Ci-C4)-alkyl-S(0)m-, amino, nitro, cyano,

hydroxycashann. 4fohnS H-alk iRy epseprvaraprinocargonybasideaminosulteayld, or 1, 2 or 3.
(C3-C7)-cycloalkyl-CH2- and oxy, where w is selected from the group 10consisting of 0, 1 and 2; R4 is
selocted fOrATIRNGS Shg KEhaGi e M {calesh) RIRGY) (NI L)RSARYA RITISRRPBYY BitRdre w i
selected frapnuna@reBptgRrwistingdf (Sobad ahd &Rrbhsselpeled firondia @iwpemgnsisting of
halogen, hydroxyl, (Cl-C4)-alkyl-, (03-05)- cycloaIIF?fI-C,HZZ-, (C1-C4)-alkyloxy, (Ci-C4 -algl-S(O)m-,

amino, nitfeS ARV GRREIE HBRIPRENEAN LI TR R 8RN NeYh el HSRY s AB A iR sB ulfony!l,

wherg z isigeleeiad dtona e shaeRryEoDIISHRIBY Y sLaatbtdp ROvd RiSareaIREHVP B 40P YEMP consisting
of 0, 1 and 2. Structural elements such as grougs, substituents, hetEro [ing r?ember_s, numbers or

other featAfE¥MYOPEINRHTE ARG IRIRRTIE, 'Grath o ARE RS- 10ABEE RS & B3 IBYENNSBveral

times in thakepPeIS oigiip anelddudh BdHadereamsAly Glovpe 2baantheicaktabyrad.the
indicated meanings and can jn each case be ideptical to or different from one another. For example,
Sackmagiahi AN !

the alkyl gtB6 QRN 't eankd YL A'BHRiRE GJoURERDFAIAG 8GRt groups
can be lingaed. eafti@ighlophaimn @idrmehedtoltie remainder of the molecule via a carbon atom

10  which is not part of a double bond or triple bond. Examples of alkenyl and alkynyl are
ethenyl, prop-1-enyl, prop-2-enyl (= allyl), but-2-enyl, 2-methylprop-2-enyl, 3-
methylbut-2-enyl, hex-3-enyl, hex-4-enyl, prop-2-ynyl (= propargyl), but-2-ynyl, but-3-
ynyl, hex-4-ynyl or hex-5-ynyl. Substituted alkyl groups, alkenyl groups and alkynyl
groups can be substituted in any positions, provided that the respective compound is

15 sufficiently stable and is suitable 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 drug
substance, applies in general with respect to the definitions of all groups in the
compounds of the formula I.

20
As far as applicable, the preceding explanations regarding alkyl, alkenyl and alkynyl
groups apply correspondingly to divalent alkyl groups such as the groups alkanediyl
CuHazu, CyHay, CyH2w and C;H»; and bivalent alkenyl groups and alkynyl groups, such
as the groups alkenediyl and alkyndiyl, which thus can likewise be linear and

25 branched. The double bonds and triple bonds in alkenediyl and alkynediyl groups can
be present in any positions. In one embodiment of the invention, alkenediyl groups
contain one double bond and alkynediyl groups contain one triple bond. Examples of
divalent alkyl groups are -CH,- (= methylene, -CH,-CH,-, -CH»-CH>-CH,-, -CH,-CH,-
CH,-CHa-, -CH(CHj3)-,

30 -C(CHs)2-, -CH(CHj3)-CHy-, -CH,-CH(CHj3)-, -C(CHs)2-CHa-, -CH2-C(CH3),-, examples
of divalent alkenyl groups are -CH=CH-, -CH,-CH=CH-, -CH=CH-CH>-, -CH,-CH=CH-
CHp>-, -CH,-CH,-CH=CH-, -C(CH3)=C(CH?3)-, and examples of divalent alkynyl groups



30 also applies when they are part of other groups, for example alkyloxy groups (= alkoxy groups, alkyl
0 groups), alkyloxycarbonyl groups or alkyl-substituted amino groups, or when they are substituted.
Depending on the respective definition, the number of carbon atoms in an alkyl group can be 1, 2, 3,

4,5 or 6, v, 2 Beocugeel, 2 or 3. Examples of alkg are methyl, ethyl, prEY/EFrRRair¢gB3ROPY! and
isopropyl, butyl including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl including n pentyl, 1-
methylbutyl, isopentyl, neopentyl and tert-pentyl, and hexyl including n-hexyl, 3,3- 5dimethylbutyl and
isohexyl. Double bonds and triple bonds in alkenyl groups and alkynyl groups can be present in any

positions. dpcorre=emhegimeniof thedovemion, alkenyl groups contain one double bond and alkynyl
groups contain one triple bond. In one embodiment of the invention, an alkenyl group or alkynyl group

contains afEa5kRTEE Cardon et v isHdnted ttie refrtdanableds Bfe nHofeRUBRES B Earbon
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prop-1-enyl, prop-2-enyl (=but-2-enyl, 2-methylprop-2-enyl, 3- methylbut-2-enyl, hex-3-enyl,
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alkyl groupsnalkeiey @ eesadirRkyiybosmgis Bandpe substituted in any positions, provided that the
respective compound is 15sufficiently stable and is suitable 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
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embodiment 3, in another embodiment 5, 6 or 7, in another embodiment 5 or 6, in
another embodiment 6 or 7, in another embodiment 6. This applies accordingly to
divalent cycloalkyl groups, i.e. cycloalkanediyl groups, which can be bonded to the
adjacent groups via any one or two ring carbon atoms. Examples of cycloalkyl groups

15 are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of
divalent cycloalkyl groups are cyclopropane-1,1-diyl, cyclopropane-1,2-diyl,
cyclobutane-1,3-diyl, cyclopentane-1,1-diyl, cyclopentane-1,2-diyl, cyclopentane-1,3-
diyl, cyclohexane-1,1-diyl, cyclohexane-1,2-diyl, cyclohexane-1,3-diyl, cyclohexane-
1,4-diyl, cycloheptane-1,4-diyl. Independently of one another and independently of any

20 other substituents, cycloalkyl groups and cycloalkanediyl groups are optionally
substituted by one or more identical or different (C;-C,)-alkyl 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, 3or 4, or by 1 or
2, (C1-Cy)-alkyl substituents, for example by methyl groups. Examples of alkyl-

25  substituted cycloalkyl groups and cycloalkanediyl groups are 4-methylcyclohexyl, 4-
tert-butylcyclohexyl or 2,3-dimethylcyclopentyl, 2,2-dimethylcyclopropane-1,1-diyl, 2,2-
dimethylcyclopropane-1,2-diyl, 2,2-dimethylcyclopentane-1,3-diyl, 6,6-
dimethylcycloheptane-1,4-diyl. Examples of cycloalkylalkyl groups, which can
represent groups such as (Cs-C;)-cycloalkyl-C,H,,-, for example, are

30 cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
cycloheptylmethyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-
cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, 2-cycloheptylethyl.



be present in any positions. In one embodiment of the invention, alkenediyl groups contain one double
bond and alkynediyl groups contain one triple bond. Examples of divalent alkyl groups are -CH2- (=
methylene, -CH2-CH2-, -CH2-CH2-CH2-, -CH2-CH2- CH2-CH2-, -CH(CH3)-, 30-C(CH3)2-,
-CH(CH3w@b12018/8248PRCH?3)-, -C(CH3)2-CH2-, -@H2-C(CH3)2-, example3/Rr262B063297
-CH2-CEC-, -CEO-CH2-, -C(CH3)2-CEC-, -CEC-C(CH3)2-, -CH2-CEC-CH2-, -CH2-CH2-CEC-. If a
number in a divalent group such as the number z in the group C,1-12,, for example, is O (= zero), the
two groups which are attached to the contemplated group, such as C,1-12,, are directly 5connected to
one another via a single bond. The number of ring carbon atoms in a cycloalkyl group can be 3, 4,5, 6
or 7. In one embodiment of the invention, the number of ring carbon atoms in a cycloalkyl group,

independdRAGRATHEHINMAN6: AnRtRar s RGeRERIGR¥RERRY QKU ERS, @KY0 5 or 6, in
another egaegisneniaeAtelidyligranpthielrsppoginent Avde it amemargaedinrni droapether

embodiment 5, 6 or 7, in another embodiment 5 or 6, in another embodiment 6 or 7, in another
embodim&hYHeFhRAKYMI L URDr AHRASY U QBRE GRAANGHEHLORKYE A RIASM&iy| groups,
whichs candpgiyeifed @ tins trdiaeehy armips ivisramueradsistinerta i Rioansh &Exsrampesivf

cycloalkyl groups 15are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of

divalent cAISHRSHBapEEard B RREAT DTS RLbEL R TSR SESEEANECE . iy

cyclopentgngstitltdiylbgyriop@etanpstiishiys, Cyelopemisiecny, 3; 2\, aydobexaged,, 1aliyh, 12 or

cyclohexane-1,2-diyl, cyclohexane-1,3-diyl, cyclohexanel. 4-diyl, cycloheptane-1.4-diyl. Independently
G4 fey IR

of one andth depeddenty &f &iRf Jo8tHAY duBstividnts, EPEI6aRPYrburs Sty SXIRY nediyl
groups are opeibr SybstEuEdbyine ubsgicitenvalpdifeande HasPhakyl sehsiegents which

bt By ST LRIORIE ok SRS 52 AR Y o SRRy ebtoents, for
example hyfmetbpkgp(wpgzﬁagamm@]ﬁf@prZWmediﬂygm&W|groups and cycloalkanediyl
R o ey ore oy e PEr Cr(Cr -
2,2-dimetig/(Cysippentaner-dcietiyr &hi dirpadiiyloysiyiemsensyll 3;8Hlif kxaroptisoefigydoalkylalkyl
S0cyciop LA o B LRIy B A g1 e e RALEHS Sty ety
1-cyrfoprafiffiashuty2loyaipriapill il 1 EBxyatopley letiakyls oy giauyethyhichaye epleyityteliyy, is
2-cyc|oheﬁﬁ%aﬁwr%llszdggﬁlapee&) : rlgttrMUoromethoxy, 2,2,2-trifluoroethoxy, pentafluoroethoxy and
3,3,3-trifluoropropoxy. In one embodiment of the invention, the total number of fluorine
substituents and (C;-C,)-alkyl substituents, which independently of any other
substituents are optionally present on cycloalkyl groups and cycloalkanediyl groups in
20 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.

Groups like phenyl, naphthyl (= naphthalynyl) and residues of aromatic heterocycles
25  which are optionally substituted by one or more substituents, can be unsubstituted or
substituted, for example by 1, 2, 3,4 or5,0rby 1,2,30or4,orby 1,2 or 3, orby1or
2, or by 1, identical or different substituents which can be located in any positions. In
one embodiment of the invention the total number of nitro substituents in a compound
of the formula | is not greater than two. Aromatic nitrogen heterocycles which in the
30 parentring system carry a hydrogen atom on a ring nitrogen atom in a 5-membered
ring, such as a pyrrole, imidazole, indole or benzimidazole ring, for example, can be

substituted on the carbon atoms and/or on such ring nitrogen atoms. In one



Independently of one another and independently of any other substituents, alkyl groups, divalent alkyl
groups, alkenyl groups, divalent alkenyl groups, alkynyl groups, divalent alkynyl groups, cycloalky!l
groups and divalent cycloalkyl groups may 5optionally be substituted by one or more fluorine

substituentgOvhEiBrEOUIg2 Gocated in any positions, i.8., these groups can FeOIEEZItRrIed 3goffuorine

substituents or substituted by fluorine substituents, for example by 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12 or
13,0rby1,2,3,4,5/6,7,80r9,0orby1,2,3,4,5 6o0r7,0orby1,2, 3, 40r5 0orby 1,2or3,orhy
1 or 2, fluorine substituents. Examples of such fluorine-substituted 10groups are trifluoromethyl,

2-fluoroetpyhbdidrdnt upreetimcpabinfiassriivhi3 SmstiiRuaigniRRIdc 43S Herdaideropropyl,
4,4, 4-trifluorobutyl, heptafluoroisopropyl, -CHF-, -CF2-, -CF2-CH2-, -CH2-CF2-, -CF2-CF2-,
-CF(CHS)ECQ’@(é/F@Q:?iKﬂWI%%%Idpﬁoﬁ%}h@-@iﬂl‘i@%?rﬁéﬂ%w, A ARHIGINELSQEBEIT 92Ty
fluorocyclghgyitodeh difbiareeyciohazy)-aigisasshrherafve@ecioBexdd 2vah respect to ring

15difluorocyclopropane-1,2-diyl. Examples of alkyloxy groups in which the alkyl moiety is
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or 5, in another embodiment 1, 2, 3 or 4, Groups. like nyl, naphthyl (= naphthalynyl) and residues
of avomatt BRSPS A a9eP R ERG B S MIEIFL BB S S RGN LB
unsubstitiytategampistitriedniaraaroie fickiry hdurlimg ar ditdraled Giidh Ringynltrdgendatenty 1 or
2,0orhy1,i entiag or different sué)stituents which can be located in any positions. In one embodiment
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as is present in thiazole, imidazole, pyridine or benzimidazole, for example, and in a
non-aromatic ring in which they are bridgehead atoms or are part of a double bond,

15 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 I, such as the
ring nitrogen atom in a pyridine ring, specifically a ring nitrogen atom in an aromatic
heterocycle 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

20 example as N-(C1-Cy)-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 physiologically acceptable
salt. In monosubstituted phenyl groups, the substituent can be located in the 2-
position, the 3-position or the 4-position. In disubstituted phenyl groups, the

25 substituents can be located in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-
position or 3,5-position. In trisubstituted phenyl groups, the substituents can be located
in 2,3,4-position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-
position. Naphthyl can be 1-naphthyl (= naphthalen-1-yl) or 2-naphthyl (= naphthalen-
2-yl). In monosubstituted 1-naphthyl groups, the substituent can be located in the 2-,

30 3-,4-,5-, 6-, 7- or 8-position. In monosubstituted 2-naphthyl groups, the substituent
can be located in the 1-, 3-, 4-, 5-, 6-, 7- or 8-position. In disubstituted naphthyl groups,

the substituents can likewise be located in any positions both in the ring via which the



embodiment of the invention, substituents on such ring nitrogen atoms are chosen from (C1-C4)-alkyl
groups, i.e. such ring nitrogen atoms in aromatic heterocycles carry a hydrogen atom or a (Ci-C4)-alkyl
substituent. When it is stated with respect to ring nitrogen atoms in aromatic heterocycles and other

heterocyclgtizanbeypsapaarry a Shydrogen atom opa substituent, such RQTiERRED2HA0BBRIIEither
carry a hydrogen atom or a substituent, or they do not carry a hydrogen atom or substituent. Ring
nitrogen atoms which carry a hydrogen atom or a substituent, occur in a nitrogen-containing aromatic
5-membered ring as is present in pyrrole, imidazole, indole or benzimidazole, for example, and in a

non-aromafG g igebifing BorRibERLRRIfoRgn FHBOIER GRRG ateiRssIAevhich aslaigastha hydrogen
atom or a substituent unless they are present in positively charged form, includinigélany further ring

nitrogen Ao YRIERIRHALSHRPRNRT RGN AR HE LR RERIMPOYEA! SR HESICH SR EeRE, occur

in an arorpaiis e &g 16 s Tept &3 dnifdg IR Tid azaleydryridinerptHirneinidkemieefoe example, and in
a non-aromatic ringé{‘g which the{Hare bridgehead atoms ar are part of a double bond, 15and they

occur as rfHRRGEE SISy RRITIGEn IR Bleed: SuRlié rgWitodeX foMidhhRihalt

hetergcyclgs inithenaesreuiflsrehths fytrudats suibrasdheENgoatEadealp politRAYridine ring,
specifically a ring nitrogen atom in an aromatic heterocycle representing R2, can also carry an oxy

substituent a and be present as an N-oxide, and such ring nitrogen atoms can also be present as

quaternannsaibrieitid0exangchs Naliid Gk | dedigusie aadlHerivdsaknaheiginkrgeae

embodiment of the invention the counter anion in such a guaaernary saltis a hgsiolo&}'callly acceptable

anion whiSRAURFe AW SILAT 4h AL G B IRHACY IS IS RO ) R BHBHS LR MEND HBLRTited
phenyl grengsirhastdisidtvent cas ferecallgdibsen Zrapesltja dhe S;pasdiebinladepositon. In
disub ti_tl_Jted henyl grou %,_the 25§ubi€t§ent5 can be located in.2,3- osition"2,4- osition, _
2 5D Bt RSB AL ST AR BN ST YT RIS AT AHRHHE W LS B Q0B ruents
can be located nHich,4tpositionrry. 3, hyldestion atohtopasHistiteiit- Rt ttéréfgmasitan oe3,4,5-

ition. Naphthyl be 1-naphthyl (= thalen-1-y1 2-naphthyl (= hthalen2-y1). |
ronosub LG 11 A aRR U ol BHASE AL D PHOC ST RO K 1 e g andl
8-positionisiBtaisiacaud stiitietk 225 aphitivyg rouqufes, tie sedistitLpntesse d theatethiyolnedlof Be4-, 5-, 6-,

7- o.r.8-po itior!. In dis bstituted.na hthyl groups, the substituents can Iikg ise be located in any
postions BOIFIhSTHURTAHEh e GRS O ABFsu BB RRCAAIEh b aeothar T TR
stateGientrietpatinggientaeomsneumientoe pidiseh aipptidfsenoriigghp sititres respagtivetetivejernt rasidues,
R SR P S e R R R e
substituerdsygbiclandrsbifuocatebirbany gesitionadaecomaty pesttiongaeanyfieteraydle. designated
as heter oo ATLRTREARAHS SLRYRR AT A\ARR MR FIp YOI A Y R SRR

can be aromatic or partially unsaturated including partially aromatic, in which latter

20 case one ring in a bicyclic ring system is aromatic and the ring system is bonded via an
atom in the non-aromatic ring. Depending on the respective group, unsaturated rings
can contain one, two, three, four or five double bonds within the ring. Aromatic groups
contain a cyclic system of six or ten delocalized pi electrons in the ring. Depending on
the respective group, saturated and non-aromatic unsaturated heterocyclic rings,

25 including Het and non-aromatic groups representing R*, can be 3-membered, 4-
membered, 5-membered, 6-membered, 7-membered, 8-membered, 9-membered or
10-membered. In one embodiment of the invention, aromatic heterocyclic rings are 5-
membered or 6-membered monocyclic rings or 8-membered, 9-membered or 10-
membered bicyclic rings, in another embodiment 5-membered or 6-membered

30 monocyclic rings or 9-membered or 10-membered bicyclic rings, in another
embodiment 5-membered or 6-membered monocyclic rings, wherein the 8-membered,

9-membered or 10-membered bicyclic rings are composed of two fused 5-membered



the ring heteroatoms are generally chosen from N, 0 and S, where N includes ring 10 nitrogen atoms
which carry a hydrogen atom or a substituent as well as ring nitrogen atom which do not carry a
hydrogen atom or a substituent. Ring heteroatoms can be located in any positions, provided that the

heterocyclieG\zeaY@®482@/n in the art and is stablemd suitable as a subgOUEPRP U1 63 o8y
purpose of the compound of the formula | such as use as a drug substance. In one embodiment of the
invention, two 15ring oxygen atoms cannot be present in adjacent ring positions of any heterocycle, in
another embodiment two ring heteroatoms selected from the group consisting of oxygen and sulfur

cannot berprgseatimriasERId PR e HleateieterPry AiRichaiveaieskiingsofe BRbEREaiha

double bond within the ring. Unsaturated ring systems can be aromatic or partially unsaturated

including P4RHRFS BrRRINARGMILRYSHETSECIVE Yn i NEYHS BIEVRALSIRG SRR HRIRSLC and the

ring systeghis GOPERFrifig Lot @B G SRRl AleHber anarshatheh Hie fesrasdivearoup,
unsaturated rings can contain one, two, three, four or five double bonds within the ring. Aromatic

groups coPtaiR3 ey R IEPSIEN BIEXRIE 1ot DERIRR L NG AN ATHRIRAE HPEANIAG on the

respegtiveaghmiriSaty aiedrageraea-aaratitatbsabieatee haiereeyrlsdiigsa 2albeHdinshtigt ad
non-aromatich%[iqups representing R3, can be 3-membered, 4- membered, 5-membered, 6-membered,

7-membe I ERHENSe AR S RIRFERIAF L OB &IC IRVIE EMBoRITRERP B UhGon,

aromatic heieraeielitioner) Altnfe Iy eransdast fs i meesast prUB Qe Ssriner OG- arembgited,
9-membered or 10- membered bicg%’c rings, in another empodiment 5-membered or. 6-E1embered

30monocy e RS Y SAMRRGER: %Q%QMB&QM Bﬂiﬁf’gﬁ RS CRRRR HEPE b BRcase

5-membegcthardgerenderedyaies ogirchiayisghavleatiai ico§eneimirared, chexembetaa @it of the
10-membered bjc&:lic rings are orgé)osed .of two fused 5-membereﬂj ingé, a 5-membered ring and a
6-m(1-3 bel‘@)ﬁer'i]rli'g HBPR RIS 591@'8%%9{%%%8(\}38%%@- d @Htﬂﬁds, respectively. In

bicyclic aripiiepieritriatgayChngitips a0omalidatteioggcrrgronRils ejededingaraaimyerartss d one or
aromati G Brd B BB AL Vieh Gy D m AL O R D Bro e s TR he rng
and as nomerespsicive iR ackdgried idacarmbodieninthepveandoratieringnbetess stated
v 03 (T T G R e e S T e ko
emixglimenirobéhefldiny betemaomsamatiy beterdayriogyolip dgnouepin o a of theificanmotaet,
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
20 exampleby1,2,3,40r5,0rbyl,2,30r4,orbyl,20r3,orbylor2 orbyl
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-yl
group substituents can be located in the 3-position and/or 4-position and/or 5-position
and/or 6-position, in a pyridin-3-yl group substituents can be located in the 2-position
25 and/or 4-position and/or 5-position and/or 6-position, in a pyridin-4-yl group
substituents can be located in the 2-position and/or 3-position and/or 5-position and/or

6-position.

Examples of parent heterocycles, from which heterocyclic groups including aromatic
30 heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated
heterocyclic groups can be derived, are azete, oxete, pyrrole, furan, thiophene,

imidazole, pyrazole, [1,3]dioxole, oxazole (= [1,3]oxazole), isoxazole (= [1,2]oxazole),



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

heterocyclie@r2op3ip0depeadently of the 15number dfring heteroatoms in ROQTEHR2(EXH682AIT
group, is 1, 2, 3 or 4, 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

substitute¢hpy, erRe e MeTMigesEgalsetfiEs RS rb bR iseio 2OexmmpieIdy 1,024 #idzeld, or by 1,
2,30r4,0rby1,20r3,or ﬁé%or 2, or by 1 substituents, which are indicated in the definition of the

respectivd ot SR R As SAIRSRY AR e Urguﬂéhé%‘#f%@lgcé}eﬁﬂﬂéiﬁgiﬁégiﬁoﬁ%t.r%?léxample, in
a pyridin-ytldgfeupyrabstiliepyearabPedagrie doprifediBopiien iARd[ar Hdesiie) pndjex&zpesition
and/or 6-position, in a pﬁgdin-_s-ylgroup substituents can be located in the 2-position 25and/or

4-positionlaAntlBIeE R8s lthoH 7B tdeifBHAANE plHidif NS odr oiRiRGe Ms 2 A 8% BRated in the

z'ﬁoﬁitrilon[@m@l;r%ﬂﬁéiﬁm@?%}?é@aﬁmim@@ﬁ@r[@Tgﬁﬁﬁmiﬁé‘ﬁmmﬁﬁﬁdﬂi@m heterlocycles, frorr:j
which heteracyclic groups including aromatic 30heterocyclic groups, saturated heterocyclic groups an
non-aromb R oL AR ER iy A7 BB BE e 25 RURS: GROEINBy AERE Rivan,

thiophenegylisisaaigjyyaanie, 1la3khmeip]@xaoiie xard, xRk lsexaniteiaib 2osaade),
thiazole (= 1,3_thiazFleg,Elijothiazole_@é},ﬂthiazfﬁag, 1,2,3)triazole, [1,2,4]triazole, [1,2,4]oxadiazole,
[1,3,4]oxa BB CIR12. 41HIRRRB%, DAY SRR G FY %??b% e iy athdthiopyran, pyridazine,
pyrimiding1 Bjsainedid:dlexezine-etlyeaintoliSdiniariap, ([l 3jbbiaznazble?, 3]triazine, [1,3]dithiine,

B M A ok R E I A e = e
cyclopentg{iptysradedibanebicyaloisnk Stbexandl pwatioeeihé,omeine, Zsoxaiboline,
S T g
thieno[3, 2agip\riteren apicnyedmasppeadireeand the respective saturated and partially
unsaturated heterocycles in which one or more, for example one, two, three, four or all
15 double bonds within the ring system including 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-
20 dihydrobenzofuran, 1,2,3,4-tetrahydroquinoline, 1,2,3,4-tetrahydroisoquinoline, for

example.

Examples of residues of aromatic heterocycles, which can occur in the compounds of
the formula I, are thiophenyl (= thienyl) including thiophen-2-yl and thiophen-3-yl,

25  pyridinyl (= pyridyl) including pyridin-2-yl (= 2-pyridyl), pyridin-3-yl (= 3-pyridyl) and
pyridin-4-yl (= 4-pyridyl), imidazolyl including, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-yl and 1H-imidazol-5-yl, [1,2,4]triazolyl including 1H-
[1,2,4]-triazol-1-yl and 4H-[1,2,4-triazol-3-yl, tetrazolyl including 1H-tetrazol-1-yl and
1H-tetrazol-5-yl, quinolinyl (= quinolyl) including quinolin-2-yl, quinolin-3-yl, quinolin-4-

30 vyl quinolin-5-yl, quinolin-6-yl, quinolin-7-yl and quinolin-8-yl, which all are optionally
substituted as indicated in the definition of the respective group. Examples of residues

of saturated and partially unsaturated heterocycles, which can occur in the compounds



[1,4]benzodioxine, [1,4]benzoxazine, [1,4]benzothiazine, quinoline, isoquinoline, cinnoline, quinazoline,
guinoxaline, phthalazine, thienothiophene, [1,8]naphthyridine and other naphthyridines, pteridine, and
the respective saturated and partially unsaturated heterocycles in which one or more, for example one,

two, threewaQupo1 albasdreble bonds within the ring system including doulple DERIZ0N H0BB2DT 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]benzedihanstiulb 2; elhy lenarimybepzengih . srchid iy grakeraataran.pyrrolidin-2-yl and
1,2,3,4-tetrahydroquinaline, 1,2,3.4-tetrahydroisoquinaline, for example. Examples of residues of
aromatic SRR TS wavRr i ERs i -V RIBBLIAHY b BIehRiRe icka thisly PR Nt ny )
including thignpendinyRpPdhippheridnld Ippyrddyl Etayijdybgpatidingnyrals-2-y1 (= 2-pyridyl),
pyridin-3- I?z 3-pa/ridyl)_ and pyridin-4-y1 (= 4-pyridy1), imidazolyl including, for example,
1H-imida¥8 IRl i?—ﬁ%ﬁ&‘é[%l-iL%Tgiwqmeﬂigﬁnlly%ﬁpfpﬂlnﬂéﬁ?@pgbyﬂz[ﬁ?ﬁ')lﬂriazolylincluding

iﬂ[l@AH{d:géﬁydml _é.yall_rmaléh’téwrt%gapiﬁ;_diHgtr@mzii_yizizmllwm' : iﬁ;lﬂdgﬁﬁlgzz),lsl-yl/_l zznds |
-tetrazol-5-yl, quinolinyl (= guinalyl) |ncluding quinolin-2-yi, quinolin-3- yinolin-4- ,
RSP 0.t B i Bl A i YT T e L N e
indicated i@ddﬁ@dgﬁ,rtm .| Hﬂ@erl]nqs@@mtﬂ@ugrq%@oﬁwwéﬁﬁ' drmﬂir?,ﬂr,i]m]g,ssgtw | o@mgmlﬁia,lly
unsaturate eterocyc es, which can occur In the compounds of the formula |, are azeti nyi,
pyrrolidin)ﬁ‘?ﬁaﬁma%}ﬂ%lfi@i’h-ilgf,dﬂqy\‘%f?ﬁﬂ%wgﬁﬂ rafi:aiﬁ:t?-t)cﬂr@fg%m%%@fﬁp% rofyP*-
piperidinyténeltdinaiptapridulidyy] deipsigirosodupipindinddcaandrigetdinatingi, 4,5,6,7-

T e
dihydrobegirgidepyririldg-csieraz iytirndaydiacipaydiof Hitfidobdadya; dhadotichirjroindolyl,
S R S SRl
decahydreisdquinginlindegaiydisagsivaiivly ksa &idinyOttrahkiaiteno fibelpysicnmlyl
2 e R O N1 S L F Sl g RN e FCHRGIA 2oy,
morpBolingBA4jthiazinyl, [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]oxadiazolidinyl,
[1,3,4]thiadiazolidinyl, [1,3,4]triazolidinyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothienyl, 2,5-dihydrothienyl, 2,3-dihydropyrrolyl, 2,3-dihydroisoxazolyl, 4,5-

20 dihydroisoxazolyl, 2,5-dihydroisoxazolyl, 2,3-dihydroisothiazolyl, 4,5-
dihydroisothiazolyl, 2,5-dihydroisothiazolyl, 2,3-dihydropyrazolyl, 4,5-dihydropyrazolyl,
2,5-dihydropyrazolyl, 2,3-dihydrooxazolyl, 4,5-dihydrooxazolyl, 2,5-dihydrooxazolyl,
2,3-dihydrothiazolyl, 4,5-dihydrothiazolyl, 2,5-dihydrothiazolyl, 2,3-dihydroimidazolyl,
4,5-dihydroimidazolyl, 2,5-dihydroimidazolyl, tetrahydropyridazinyl,

25 tetrahydropyrimidinyl, tetrahydropyrazinyl, tetrahydro[1,3,5]triazinyl, [1,3]dithianyl,
tetrahydropyranyl, tetrahydrothiopyranyl, [1,3]dioxolanyl, 3,4,5,6-tetrahydropyridinyl,
4H-[1,3]thiazinyl, 1,1-dioxo-2,3,4,5-tetrahydrothienyl, 2-azabicyclo[3.1.0]hexyl including
2-azabicyclo[3.1.0]hex-2-yl, 3-azabicyclo[3.1.0]hexyl including 3-azabicyclo[3.1.0]hex-
3-yl, 2-oxa-5-azabicyclo[2.2.1]-heptyl including 2-oxa-5-azabicyclo[2.2.1]-hept-5-yl,

30 which all are bonded via any suitable ring carbon atom or ring nitrogen atom and are

optionally substituted as indicated in the definition of the respective group.



and morpholin-4-yl, [1,4]oxazepanyl, thiazolidinyl, [1,3]thiazinanyl, thiomorpholinyl including
thiomorpholin-2-yl, thiomorpholin-3-yland thiomorpholin-4-yl, 3,4-dihydro-2H- 15[1,4]thiazinyl,
[1,3]thiazepanyl, [1,4]thiazepanyl, [1,4]thiazepanyl, oxetanyl, tetrahydrofuranyl, tetrahydrothienyl,
isoxazolidivy, 2etbiapaiddieyl, oxazolidinyl, [1,2,4]- okadiazolidinyl, [1,2,4]-Grieradinyde63297
[1,2,4]triazolidinyl, [1,3,4]oxadiazolidinyl, [1,3,4]thiadiazolidinyl, [1,3,4]triazolidinyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, 2,3- dihydrothienyl, 2,5-dihydrothienyl, 2,3-dihydropyrrolyl, 2,3-dihydroisoxazolyl,
4,5- 20dihydroisoxazolyl, 2,5-dihydroisoxazolyl, 2,3-dihydroisothiazolyl, 4,5- dihydroisothiazolyl,

2,5-dihydnqisieduazielyiugsitrelikyioep az@liirfe oHiBrie Pyi iy Mo simedonyfisg Milention,
2,3-dihydrooxazolyl, 4,5-dihydrooxazolyl, 2,5-dihydrooxazolyl, 2,3-dihydrothiazolyl,
4,5-dinydrIRiAAREES Bl @itHRARSASLRA BostorRfolisi A ERA NS Ol A RIASSIHRIogeN
2,5-dihydiginaictagoiidniatialy@iap rodaramy praicmelrongimiding tebimnysrapyrasingt.
tetrahydro[1,3,5]triazinyl, [1,3]dithianyl, tetrahydropyranyl, tetrahydrothiopyranyl, [1,3]dioxolanyl,
3,4,5,6-teﬁm%9ﬂﬂ¥ﬁwzmgfﬂfﬁtﬁ%&i?@\?ﬂf‘f—dioxo-2,3,4,5-tetrahydrothienyl,
2-azabicyclo[3.1.0]hexyl including 2-azabicyclo[3.1.0]hex-2-yl, 3-azabicyclo[3.1.0]hexyl including
3-azabicyclo[3.1.0]hex3-yl, 2-oxa-5-azapicyclo[2.2.1]-heptyl includin

o5 ALY AR TP IS0 ATed (o0 B S IRG AR ring

nitrlogen aé@m@m@wmlgpﬂﬁ@ﬁaf@mb@mm mmin@tm% @g@mfﬂiﬁai@ﬂ&ﬁtﬁeaem@e@ivi group.
Halogen is fluorine, chlorine, bromine or iodine. In one embodiment of the invention, any halogen in a
oo I OR: b AP AR D IS A e L BERP e e Tl kg of
fluorine, chtoupe Rviddéramias, drRAgashprembodivent doa slussinecandatiasion baniamexo
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atom, it berasresyx i Qrie 6 6a0) Larauon &G ent Yo andgrsa @Ol pscamopt- oxidli éts sufubstituers on a
carbon atom in an 1paromatic rirI;F] such as in aﬁhenﬁl.?rou%@ example. V\@s(n a riné; sulfur atom in
a heteroc%lﬁ?a?o'ﬁ Wn %g}&%r eagwt%ooqggg, 08;5 e ROkt La%rﬂr YR:cAse it does

not carry ajdexgraupyin catesiternbies @oepxs gubioy|de grisum S@)deomu) sutiese igaaipes one
oroups, 15 dio e 0 A Bae St AN RIE oR6 groupas 9roup) In case It carries two oxo
15
The present invention includes all stereoisomeric forms of the compounds of the
formula | and their salts and solvates. With respect to each chiral center, independently
of any other chiral center, the compounds of the formula | can be presentin S
configuration or substantially S configuration, or in R configuration or substantially R
20 configuration, or as a mixture of the S isomer and the R isomer in any ratio. The
invention includes all possible enantiomers and diastereomers and mixtures of two or
more stereoisomers, for example mixtures of enantiomers and/or diastereomers, in all
ratios. Thus, compounds according to the invention which can exist as enantiomers
can be present in enantiomerically pure form, both as levorotatory and as
25 dextrorotatory antipodes, and in the form of mixtures of the two enantiomers in all
ratios including racemates. In the case of a E/Z isomerism, or cis/trans isomerism, for
example on double bonds or rings such as cycloalkyl rings, the invention includes both
the E form and Z form, or the cis form and the trans form, as well as mixtures of these
forms in all ratios. In one embodiment of the invention, a compound which can occur in
30 two or more stereoisomeric forms is a pure, or substantially pure, individual
stereoisomer. The preparation of individual stereocisomers can be carried out, for

example, by separation of a mixture of isomers by customary methods, for example by



The present invention includes all stereoisomeric forms of the compounds of the formula | and their
salts and solvates. With respect to each chiral center, independently of any other chiral center, the
compounds of the formula | can be present in S configuration or substantially S configuration, or in R

configuratiyo@eLdisedy R 20configuration, or ag mixture of the S ispOgrEPAAhe/BeBRATEr in
any ratio. The invention includes all possible enantiomers and diastereomers and mixtures of two or
more stereoisomers, for example mixtures of enantiomers and/or diastereomers, in all ratios. Thus,

compounds according to the invention which can exist as enantiomers can be present in

enantiomeieaHyaRegeaioii oP ey AalResisrialeyian d /s ctaserdsuneaincrIBNinrees. fadikythe form of

mixtures of the two enantiomers in all ratios including racemates. In the case of a E/Z isomerism, or

cis/trans iSOAHRHRID IdPEHRBIESH Qb S BERRRES TNGs SRS ARSARH Mg JqHYAHERHABN
includes bedh Hie dafeed anché s Qe Aishosrsandsherrns. fore. epuriien Blistwissarbioese

forms in all ratios. In one embodiment of the invention, a compound which can occur in 30two or more
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CUStomary metho S, 10r example chromatogra Qor crystal |Zat|0n, the use of stereochemica Yy
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can be cagadd autbeintgesseparation of stereoisomers. The separation of a mixture of stereoisomers
can be carried out at the stage of the compound of the formula | or at 5the stage of a starting material
or an intermediate during the synthesis. The present invention also includes all tautomeric forms of the

compoundls ehdeetiieragunapbandshsitsalis andaspbsiesnlorase thereciviieaas @i thasiermula |
contain one or more al%igig and/or basic 10tgllrou S, i.e.sa t-forminaﬁgrougs, the invention also includes
theirt orre%rﬁ’bw&in'gep T 958?(5’&%969[{8%0 8&@&[9'8&%&&6]8 d §,th ."n%‘?{!%%@%{!@% in particular
their pharpiagsiolinsidylpcoe pialdelsgitalhe pepsapldegistior indndesialsanbateparticampeaids of
the formula |, for exampl 15he/drat5??c())r dducts with alcohols such as (Ci-C4)-alkanols, active

metabolitd¥ "3 THEEY RILEPIA {Fa I, and also prodrugs and derivatives of the compounds of
the formula | which in vitro may not necessarily exhibit pharmacological activity but

The present invention includes all solvates of compounds of the formula I, for example

15 hydrates or adducts with alcohols such as (C;-Cy)-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.

20
The alkanediyl, alkenediyl and alkynediyl groups occurring in the group X can be linear
or branched, as already indicated with respect to such groups in general, and these
groups as well as cycloalkanediyl groups representing X can be bonded to the
adjacent groups, i.e. to the group R*O-C(0O) and the group Y or, in the case of the

25 group alkanediyloxy, to the oxygen atom of the alkanediyloxy group, via any positions.
The adjacent groups can be bonded to the same carbon atom or to different carbon
atoms in the group X. In one embodiment, the chain of carbon atoms in an alkanediyl,
alkenediyl and alkynediyl groups occurring in the group X which directly connects the
group R*O-C(O) to the group Y or, in the case of the group alkanediyloxy, to the

30 oxygen atom of the alkanediyloxy group, consists of 1, 2, 3 or 4 carbon atoms, in
another embodiment of 1, 2 or 3 carbon atoms, in another embodiment of 1 or 2

carbon atoms, in another embodiment of 1 carbon atom. In the case of a



which in vivo are converted into pharmacologically active compounds, for example esters or amides of
carboxylic acid groups. 20 The alkanediyl, alkenediyl and alkynediyl groups occurring in the group X
can be linear or branched, as already indicated with respect to such groups in general, and these

groups asweellas gyaba@Ragnediyl groups representing X can be bonded toR0T AEiPROH/QE3NY, i.€. to
the group R10-C(0) and the group Y or, in the case of the 25group alkanediyloxy, to the oxygen atom
of the alkanediyloxy group, via any positions. The adjacent groups can be bonded to the same carbon
atom or to different carbon atoms in the group X. In one embodiment, the chain of carbon atoms in an

alkanediylywlkenrRANE APHBNE SEBASENIRTHOLCIH ONG IBritR gifeRrinshicb kRN coORelsdte group
R10-C(0) to the grOlgo Y or, in the case of the group alkanediyloxy, to the 30 oxygen atom of the
alkanediy%%/tb%ﬁﬁ, 18519 FasbenRIRms NECE 8RS N £ BARE U BotiPRSHF 97 246 3 carbon

atoms, in posiinss AMPeciPest ©f daeh2aban Al amdRieRRedimeRsaich Graan atom. In the

case of a cycloalkanediyl group representing X, in one embodiment the groups, RlO-CgO) and Y are
bonded tPHRIRRPELHBERPRENS GAFEPHE M SBHEHGTROSIRERAA SrerPPSHERWHWiESPESbect to

each®mthefp iBzRObHes € Mbasithentdmbottipesiian erlpbsRasiianEs reepesidackasth ethel.dne
another embﬁgiment in 1,2-position with respect 5to each other, in an(g%leé&mbgdiment in 1,4-position
€@hemdn
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and (C3-Cy)-cycloalkanediyl, in another embodiment from (C;-Cg)-alkanediyl and (C»-
Ce)-alkenediyl, in another embodiment X is (C;-Cg)-alkanediyl, in another embodiment
15 Xis (C,-Cg)-alkenediyl, in another embodiment X is (C3-C7)-cycloalkanediyl, and in
another embodiment X is (C;-Cg)-alkanediyloxy, which all are optionally substituted as
indicated. In one embodiment a (C1-Cg)-alkanediyl group occurring in X is a (C1-Cy)-
alkanediyl group, in another embodiment a (C;-Cs)-alkanediyl group, in another
embodiment a (C;-Cy)-alkanediyl group. In one embodiment, the (C,-Cg)-alkenediyl
20 and (C,-Cg)-alkynediyl groups representing X are (C,-Cy)-alkenediyl and (C,-Cy)-
alkynediyl groups, in another embodiment (C,-C3)-alkenediyl and (C,-C3)-alkynediyl
groups. In one embodiment, a (C3-C-)-cycloalkanediyl group representing X is a (Cs-
Ce)-cycloalkanediyl group, in another embodiment a (C3-C4)-cycloalkanediyl group, in
another embodiment a cyclopropanediyl group, in another embodiment a
25 cyclohexanediyl group. Examples of groups X from any one or more of which the
respective group representing X can be chosen in the aforementioned embodiments,
or from any one or more of which X can be chosen in another embodiment of the
invention, are methylene, -CH(CHj3)- (ethane-1,1-diyl), -CH,-CH>- (ethane-1,2-diyl, 1,2-
ethylene), -C(CHs;).- (1-methylethane-1,1-diyl), -CH,-CH,-CH,- (propane-1,3-diyl, 1,3-
30 propylene), -CH,-CH(CHp3)- and -CH(CHs)-CH»- (propane-1,2-diyl, 1,2-propylene),
which exemplify the group (C;-Cg)-alkanediyl, -CH=CH- (ethene-1,2-diyl), -CH=CH-
CH>- and -CH,-CH=CH- (prop-1-ene-1,3-diyl and prop-2-ene-1,3-diyl) and -



another embodiment X is (01-06)-alkanediyloxy, which all are optionally substituted as indicated. In
one embodiment a (C1-06)-alkanediylgroup occurring in X is a (Ci-C4)- alkanediyl group, in another
embodiment a (01-03)-alkanediylgroup, in another embodiment a (C1-02)-alkanediylgroup. In one
embodimenpthe (8063 zkenediyl 20and (02-06)-alkynediylgroups represemipg 20204063297
(02-04)-alkenediyland (02-04)- alkynediyl groups, in another embodiment (02-03)-alkenediyland
(02-03)-alkynediyl groups. In one embodiment, a (03-07)-cycloalkanediylgroup representing X is a
(03- C6)-cycloalkanediylgroup, in another embodiment a (03-04)-cycloalkanediylgroup, in another
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In one embaqdiment, the n ber of substjtuents which é¢]r1!eSl p%z all resent in X,is1,2.30r4, in
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substituerddagistisgnd oifuan medividualdroxyl. In one embodiment, the number of hydroxy
substituents in X is not greater than 2, in another embodiment not greater than 1. In
one embodiment, no more than one hydroxy substituent is present on an individual
20 carbon atom in X. In one embodiment, hydroxy substituents are not present on carbon
atoms which are part of a double bond in the group (C,-Cs)-alkenediyl. In one
embodiment, hydroxy substituents are not present on the carbon atom in the group
(C1-Cg)-alkanediyloxy which is bonded to the oxygen atom, in another embodiment no
substituents are present on the carbon atom in the group (C;-Ceg)-alkanediyloxy which
25 is bonded to the oxygen atom, i.e. in this latter embodiment all carbon atoms which are
not linked to said oxygen atom are optionally substituted by one or more identical or
different substituents chosen from fluoro and hydroxy. The double bond in the group
(C,-Cp)-alkenediyl can have E configuration or Z configuration. In one embodiment it
has E configuration, in another embodiment it has Z configuration.
30
In one embodiment of the invention, the group R* is selected from the group consisting

of hydrogen and (C;-C,)-alkyl, in another embodiment R* is selected from hydrogen,



20 carbon atom in X. In one embodiment, hydroxy substituents are not present on carbon atoms which
are part of a double bond in the group (02-06)-alkenediyl. In one embodiment, hydroxy substituents
are not present on the carbon atom in the group (Ci-06)-alkanediyloxy which is bonded to the oxygen

atom, in anath20 eBipodgnent no substituents are pr@gent on the carbon aeGTIER2012M83297
(01-06)-alkanediyloxy which 25is bonded to the oxygen atom, i.e. in this latter embodiment all carbon
atoms which are not linked to said oxygen atom are optionally substituted by one or more identical or
different substituents chosen from fluoro and hydroxy. The double bond in the group

(02-06)-alkestadliy ey havier EpGRHiggH AR PIsé sIOPIIURHABHE 088 IssaRadin et AgrBgen,
configuration, in another embodiment it has Z configuration. 30 methyl, ethyl, n-propyl, n-butyl and
isopropyl, PEARGRBH SHyb AR PSHEMRAGYBRNR tHSI A QHRD:, Th ARHRE ek R 1'%

hydrogen @, angthgqgmbadbaest Eins dfrdm)rdkymietapiother embodiment R1 is methyl. 5In one
embodiment of the invention, the number of ring heteroatoms in an aromatic heterocycle representing

Y is 1 or 2, in another embodiment it is 1. In one embodiment of the invention, Y is chosen from

phenglengrapdadiiadenheasidnenef anainomtinethuntieperethperapelio MetiTeey el Miatw
comprisei’y%‘tt 20r3 rin% nitrojgen atoms, in another embodiment 1 or 2 ring nitHr%;ﬁn atoms, in another
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phenylene and divalent residuF of an arorrgsfltic eterocycle are optionally substituted on one or more

ring carbdf SHYRFEISY TRIMIAT bt AHEIRAY RO AL .'ﬁﬂsai'woﬁq‘é'?%ﬁ%%&\ﬁﬁ%ﬂﬁ%@%ﬁ?/lene,

where thegpitehtena s diptionadlyos sbatty ittty anasrh 3 Sim aitotng iomediy &t ritigalgonididigsant
substjtuents R5, gnd in anot?egr1 embodiment Y is pyridinediyl, where the rin ni;r\se)ﬁgcrhatom can carry a
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where theyysidingdiybisreptiagaliyrsybatitdatsamans: exaded irgtrarkosxidemmaywaenscakor
different su stiut?ents R5. In apnother embodiment, Y is ag%/alent residue of an ar

205-memBERW RS A FY AR LBItR QL BUPSYGAER N ?%rﬁﬂ‘i'r?&ﬂ'&rgﬁa%té%ﬂ%e&qosen
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carbon at BB HERcL o BB LA PRETHGS B ROUAIALKE eSS By o
arorstic 2bbrseingyicg oyridentiestolingfférisrralabtaiiicons W gratinconsiséngrmbbdmneity
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pyrimidinadiyhareteyihazimerhitr dgematioen esnbbdimadiZsdnoftiandiplithiophenebife piyedinediyl,
pyridaZineﬁjJYildi%%@iqgnggplcl)r%ﬂ/ substituted on one or more ring carbon atoms by identical or
different substituents R>. In another embodiment, Y is a divalent residue of an aromatic
20 5-membered heterocycle which comprises 1, 2 or 3 identical or different ring
heteroatoms chosen from N, O and S, where one of the ring nitrogen atoms can carry
a hydrogen atom or a substituent R*, and where the divalent residue of an aromatic
heterocycle is optionally substituted on one or more ring carbon atoms by identical or
different substituents R>. In one embodiment, a divalent residue of an aromatic
25 heterocyclic group representing Y is selected from the group consisting of furandiyl,
thiophenediyl, oxazolediyl, thiazolediyl, pyridinediyl, pyridazinediyl, pyrimidinediyl and
pyrazinediyl, in another embodiment from furandiyl, thiophenediyl, thiazolediyl,
pyridinediyl, pyridazinediyl, pyrimidinediyl and pyrazinediyl, in another embodiment
from furandiyl, thiophenediyl, pyridinediyl, pyridazinediyl, pyrimidinediyl and
30 pyrazinediyl, in another embodiment from furandiyl, thiophenediyl, pyridinediyl and
pyrimidinediyl, in another embodiment from furandiyl, thiophenediyl and pyridinediyl, all

of which are optionally substituted as indicated with respectto Y.



30pyrazinediyl, in another embodiment from furandiyl, thiophenediyl, pyridinediyl and pyrimidinediyl, in
another embodiment from furandiyl, thiophenediyl and pyridinediyl, all of which are optionally
substituted as indicated with respect to Y. The ring carbon atoms via which the phenylene group and
the divaleny e g0/ 0d48oaromatic heterocycle repreisgenting Y are bondedrgQHE Razolopgdidine
ring and to the group X, can be in any positions. A phenylene group representing Y can be 1,2-
5phenylene, i.e. the oxazolopyrimidine ring and the group X can be bonded in 1,2- position, or ortho
position, with respect to 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 position, with respect to 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, 13‘\‘1?1&!?9&9%%@9%‘8%{% YN ANS-RNaRYEERUR PREADR AV Bl-NID ‘?éhjr\égéﬂtﬁ*{b Y is
selected frgahihgCReur cepsisiaprekaiphenyienscribd thBheavarsopyARIIRE eMgedimant it is

1,3-phenylene, and in another embodiment it is 1,4-phenylene, all of which are gptionally substituted
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phenslen@ﬁér@amaé HiyliitioRBeBR-By#mdiB Y riioRNE NIReZPoliy| Xy ine Bofdlyl ipyridine-2,5-diyl,
pyridine-3,5 pyridine- 2,6- dlﬁ/|and rimidine-2,5- d‘}%\l in anather embodiment from the groups

furan-2,5- BR/? ‘i/ﬂlb&{e‘?f 19 RRIOMiNHEIRSRESI AR CRTRAMED U SN N AdtrkNS BURDR phickAR-3 5-

diyl, pyrldwmzcﬁo@yiﬁﬁmmwnmglaacetﬁedgfb@aogmeb@mbﬂdéuentlfr@mm@mmaﬂeﬁlyl
pyridine-2,5- d'ﬁ(}? §//\EI ine-3,5- dlé?and @lne -2,6-diyl, in another embodiment 20from phenylene,

pyridine- ZD&)%' r{gstgca %’rSaHQIIQr?&"b i'né Erberykﬂnﬁll'o‘? fch are optionally

substitutedyas tdisaiatdii rfagm e gmlsmnexembcb@lm@ﬁddbernymlpxtrsnfdvbﬂtlpa@atgdgﬁmmnch
are rj;’)§tlonall present on égl(%}carb fms inYy, 3,4 or 5, in another embodiment 1, 2, 3 or 4,
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carbon ategledrel fuwighEogrotipasonsistimgiaties- a‘kr@ﬁw@dndm%qm@twredé oneesahediment of
the invention, th substltuent R5 Wh chareo tlonall present o t%\}group Y, Iected l1rogn the
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group conSBRRG B hSdRr, ﬂﬂSW Q%-8495- 2O t@é"dﬁPB IS H‘zl? , ?8 "dlﬁ : gkl
(CI-04)- alWh&ﬁ@m—optmnallyllﬁisﬁ)éﬁanédmaﬁndlOaaBObWﬁheeﬁMmemflmmr’fm@gbbdh‘ylémxy(OS 05)-

cycloalky1- O 1 12,-, (01-04)-alk on 0 and ano not r%ﬁ halo
rycioxy, (BRSBTS AR VBB A i ront AU RROR & o,
(CI-C8)-aluigt, an@;ﬁﬁéﬁ?edf)zaﬁkdiwxwmmeezhemmWumaetzrsmuﬂu@ynd;mamaeuwnm(ﬁd:@) alkyl-,
and ina %ere bo |ment§1 gg‘rgog) -04)-alkyl substb ﬁ{nts vgzere sselecte%romé% ?up
consisting’of 61 16 BYENURE G Mir A1 EbPT BRI GRTLHE RBURSIHS Jetiment
1 or 2 of thiophene-2,4-diyl, thiophene-2,5-diyl, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-
diyl, pyridine-2,6-diyl and pyrimidine-2,5-diyl, in another embodiment from pyridine-2,4-
diyl, pyridine-2,5-diyl, pyridine-3,5-diyl and pyridine-2,6-diyl, in another embodiment
20 from phenylene, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-diyl and pyridine-2,6-
diyl, all of which are optionally substituted as indicated with respect to Y. In one
embodiment, the number of substituents R> which are optionally present on ring
carbon atomsinY,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. Ring

25 carbon atoms in Y which do not carry a substituent R®, carry a hydrogen atom.

In one embodiment of the invention, the substituents R which are optionally present
on the group Y, are selected from the group consisting of halogen, hydroxy, (C1-C4)-
alkyl-, (C3-Cs)-cycloalkyl-C,Hz,-, (C1-Cy)-alkyloxy-, (C1-Cy)-alkyl-S(O)m-, amino, nitro
30 and cyano, in another embodiment from halogen, hydroxy, (C;-C4)-alkyl-, (C3-Cs)-
cycloalkyl-C,H,,-, (C1-C4)-alkyloxy-, amino and cyano, in another embodiment from

halogen, hydroxy, (C;-Cy)-alkyl- and (C;-C4)-alkyloxy-, in another embodiment from



the substituents R5, and in another embodiment 1 of the substituents R5, which are optionally present
on the group Y, are defined as in the general definition of R5 and thus are chosen from halogen,
hydroxy,(C3-05)-cycloalkyl-C,1-12,-, (C1- C4)-alkyloxy-, (C1-04)-alkyl-S(0)m-, amino, nitro, cyano,
hydroxycano 3182664924 0alkyloxycarbonyl, aming@arbonyl and aminos@#@onig reide s 23Etected
from the group consisting of 0, 1 and 2 and any further substituents R5 which are optionally present on
the group Y, for example 1, 2 or 3 further substituents R5, or 1 or 2 further substituents R5, or 1 further
substituent R5, are chosen from halogen, hydroxy, (Ci-C4)- alkyl-, (C3-05)-cycloalkyl-C,1-12,-

(01-04)-alilsxive, Qgﬁh&ﬂaealhyhﬁi@n(c@mawmrcaﬂaaquygrwkwbﬁye A @H@th@rmmdmﬁmdently
of each other are optlonallésubstltuted ?# one or more fluorine substituents as generally applies to

alkyl grouPS B RMRee HOURR AR Gurt th@lpduRREHLI NG R Ratime] Abeirtelt, said
substitueniadRSuitigh aresRileadlly yesrsten hengrauyoaptuirhiiytbeaforenpeptioned

embodiment are defined as in the general definition of R5, for example 201 or 2 such substituents R5,
or 1 such substituent R5, are chosen from halogen, hydroxy,(C3-05)-cycloalkyl-CzH2z-,

(Ci-04)-alkyloXe- ethibOdiriy!-1SOpN3 anious YRS RAETE dristhelestaBdtRmeine1 05 2nof
consisting of 0, 1 and 2. In ane embodlm(f‘g:‘}t{‘I En:gm]%bstltuent RS which are Oé)tlgnalg/ resent on the

group Y P VHRFHHERE Rordhe i Gk mea%]d M SYOFIHETR R ralV RGN 250f R5,
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(C|-CO-alﬁvwdo@%us@ﬁbaikxdoxxanmzaaﬂmehymtbﬂfhmmgrmr@mlwam(@i é‘ré)tﬁil%lnand
(Ci-C4)_-aI on f in apother embodiment fr fa ere
embocma S T3 L AN B e o e GHRSH G Gk i oD ore
fluorine S@ﬁiﬁuemﬁtamfymexémubaeiab@ddmmRﬁ,e@mur@o@msfaﬂmm(ﬁgelnawc&o&y, (C1-Ca)-
alkyl-, (C3-Cs)-cycloalkyl-C,Hz,-, (C1-Cy)-alkyloxy-, (C1-Cy)-alkyl-S(O)m-, amino, nitro
15 and cyano, where all alkyl groups independently of each other are optionally
substituted by one or more fluorine substituents as generally applies to alkyl groups
and where z is selected from the group consisting of 0, 1 and 2. In one embodiment,
said substituents R® which are optionally present on the group Y and which in the
aforementioned embodiment are defined as in the general definition of R®, for example
20 1 or 2 such substituents R®, or 1 such substituent R>, are chosen from halogen,
hydroxy, (C1-Cy4)-alkyl-, (C3-Cs)-cycloalkyl-C,H,,-, (C1-Cy)-alkyloxy-, (C1-Cy)-alkyl-
S(0O)m-, amino and cyano, where z is selected from the group consisting of 0, 1 and 2.
In one embodiment, said substituents R> which are optionally present on the group Y
and which in the aforementioned embodiment are defined as in the general definition
25 of R®, for example 1 or 2 such substituents R>, or 1 such substituent R>, are not
located on ring carbon atoms within the group Y which are adjacent to the atom via
which the group Y is bonded to the oxazolopyrimidine ring depicted in formula I. In one
embodiment, said further substituents R® which are optionally present on the group Y,
for example 1, 2 or 3 further substituents R>, or 1 or 2 further substituents R>, or 1
30 further substituent R>, are chosen from halogen, hydroxy, (C1-Ca)-alkyl-, (C3-Cs)-
cycloalkyl-C,Hz,-, (C1-Cy4)-alkyloxy-, amino, cyano, in another embodiment from

halogen, hydroxy, (C;-Cy)-alkyl- and (C;-C4)-alkyloxy-, in another embodiment from



In one embodiment of the invention, the number z is selected from the group consisting of 0 and 1, in
another embodiment it is O, in another embodiment it is 1. The invention provides all compounds of the
formula | wherein any one or more 10structural elements such as groups, substituents and numbers

are defineg/asdo B8819@i8he specified embodiments @odefinitions of the elePETYE R2 e EBYIME 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 15respect to all such compounds of the

formula I, piieRiA SteTEODPANEYIC AAUME AT, 1MYISS,Of intairsisemaB darmern s IRile gencaingir
physiologically acceptable salts, and the physiologically acceptable solvates of any of them, are a

e
subject of s @ inVHISHNR Aerth EMAABERRA %‘#‘égi&%’léeﬁ]mﬁmeﬁfﬁ@ R 1 in
which onexgidnare Gstiealslipaustird@iewineneamige: tisrike Sobalanadigeerywhdierg ihe oxygen

atom of the (Ci-C6)-alkanediyloxy group is attached to the group Y; is phenylene, where the
phenylen&REHEEADN L0BARHELASIEY Ridte YiR§T&rbon atoms by identical or different
substguents R5; R1is hydrogen or (CI-C4)-alkyl; nitro, cyano, hydroxycarbonyl,

(Ci-C4)-alkyloxycarhonyl, amingcarbonyl and aminosulfonyl, (C3-C7)-cycloalkyl-CH2- and oxy, where
W 5 seloclB G ST TG BRSS! LT STBR 2 SSERElE AT LNG BL Eonsisting of

halogen, kysirsixiihd@t Cdnatkyln §adtPo)-ayeioalinert itizzo, (i tntotralledexydidrtdiatkyl-S(0)m-,

amino, nitro, cyano, hydroxycarbonyl, (CI-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,
where z is selected from the group consisting of 0, 1 and 2;

The invention provides all compounds of the formula | wherein any one or more

10 structural elements such as groups, substituents and numbers are defined as in any of
the specified embodiments or definitions of the elements or have any one or more of
the specific meanings which are mentioned herein as examples of elements, wherein
all combinations of one or more specified embodiments and/or definitions and/or
specific meanings of the elements are a subject of the present invention. Also with

15 respect to all such compounds of the formula I, all their stereoisomeric forms and
mixtures of stereoisomeric forms in any ratio, and their physiologically acceptable
salts, and the physiologically acceptable solvates of any of them, are a subject of the

present invention.

20 A further embodiment relates to compounds of the formula I in which one or more

radicals have the following meanings:

X is (C1-Cg)-alkanediyloxy, where the oxygen atom of the (C;-Cg)-alkanediyloxy
group is attached to the group Y;

25
Y is phenylene, where the phenylene is optionally substituted at one or more ring
carbon atoms by identical or different substituents R®;
R'  is hydrogen or (C1-Cy)-alkyl;

30

R?and R® independently of one another are selected from the group consisting of
H, halogen, hydroxyl, (C1-Cjs)-alkyl-, (C1-Cy)-alkyloxy, (C1-Cy)-alkyl-S(O)m-, amino,



10m is selected from the group consisting of 0, 1 and 2. A further embodiment relates to compounds of
the formula I in which one or more radicals have the following meanings: 15Xis (C1-C6)-alkanediyloxy,
where the oxygen atom of the (C1-C6)-alkanediyloxy group is attached to the group Y; is

phenylena\\ohzoe 3rgopidedylene is optionally substitited at one or more ripCTARFROAR0E3RY fdentical
or different substituents R5; 20 R1is hydrogen or (C1-C4)-alkyl; R2 and R3independently of one
another are selected from the group consisting of H, halogen, hydroxyl, (C1-C4)-alkyl-,
(C1-C4)-alkyloxy, (C1-C4)-alkyl-S(0)m-, amino, 25nitro, cyano, hydroxycarbonyl,

(Ci-C4)-alkixsaivenaoxpesassayy | endaminegulipeatbdast CeneusdaationyFhizd and oxy, where

w is selected from the qroup conS|st|ng of 0, 1 and 2; R5is (CI-C4)-alkyl; 30 m is selected from the
group corRBIRFEFeNY b5 AW&P@FXMmé}RQQéYe%%SM’dé&ﬁi@%?ﬂw@qmﬁ%agf‘?Hthuch
one or maggrigidinaisdiave thrdallowing meanings: 5Xis (Ci-C4)-alkanediyloxy, where the oxygen atom

of the (Ci-C4)-alkanediyloxy
5 R’is selected from the group consisting of halogen, hydroxyl, (C1-Ca)-alkyl-, (C3-Cs)-
cycloalkyl-C,Hy;-, (C1-Cy)-alkyloxy, (C;-C4)-alkyl-S(O)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z

is selected from the group consisting of 0, 1 and 2;
10 mis selected from the group consisting of 0, 1 and 2.

A further embodiment relates to compounds of the formula | in which one or more

radicals have the following meanings:

15 X is (C1-Cg)-alkanediyloxy, where the oxygen atom of the (C;-Cg)-alkanediyloxy
group is attached to the group Y;

Y is phenylene, where the phenylene is optionally substituted at one or more ring
carbon atoms by identical or different substituents R®;

20
R'  is hydrogen or (C1-Cy)-alkyl;

R?and R® independently of one another are selected from the group consisting of
H, halogen, hydroxyl, (C1-Cj)-alkyl-, (C1-C4)-alkyloxy, (C1-Cy)-alkyl-S(O)n-, amino,

25 nitro, cyano, hydroxycarbonyl, (C1-Cy4)-alkyloxycarbonyl, aminocarbonyl and
aminosulfonyl, (Cs-C5)-cycloalkyl-CH.,- and oxy, where w is selected from the group

consisting of 0, 1 and 2;

R°  is (C1-Cy)-alkyl;
30

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



group is attached to the group Y; is phenylene, where the phenylene is optionally substituted at
one or more ring carbon atoms by identical or different substituents R5; 10 is hydrogen; R2 and R3
independently of one another are selected from the group consisting of H, halogen; 15 R5is
(C1-C4)-ally. 20xesristgaeo with respect to all specific compounds disclosadTHERIDIA0B3EOthe
example compounds which represent embodiments of the invention wherein the 20various groups and
numbers in the general definition of the compounds of the formula | have the specific meanings
present in the respective specific compound, it applies that they are a subject of the present invention
in any of their stereocisomeric forms and or a mixture of stereoisomeric forms in any ratio, and in the
form of their pfg@tiqologically acceptable salts, and in the form of the physiologically acceptable solvates

of such 28t FIERAUMENE AL IFF QRO YR AFhEtHBE AAPuRi¢ LoMpBRIE YidbRISed herein

as a free ¢agipgdnthoadiy RslanwaRgaliealgdie 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

disclosed, additionally in the form of this specific salt, and in the form of the physiologically acceptable

solvages o 30 syshi@, copprekusaisor) salisrel thesoiygdtvamianatse pEVUgsakepglsyg of the
formula I which is chosen from any one Qr more of the specific compounds of the formula | disclosed

herein, inA(RIRGRIBLIRMHIC LA PAE specified below, and the

Y is phenylene, where the phenylene is optionally substituted at one or more ring

carbon atoms by identical or different substituents R>;

10
R* is hydrogen;
R?and R® independently of one another are selected from the group consisting of H,
halogen;

15

R® s (C1-Cy4)-alkyl.

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

20 various groups and numbers in the general definition of the compounds of the formula |
have the specific meanings present in the respective specific compound, it applies that
they are a subject of the present invention in any of their stereoisomeric forms and or a
mixture of stereoisomeric forms in any ratio, and in the form of their physiologically
acceptable salts, and in the form of the physiologically acceptable solvates of such

25 compounds or such salts. Irrespective of whether a specific 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 disclosed, additionally in the
form of this specific salt, and in the form of the physiologically acceptable solvates of

30 such a compound or such salts. Thus, the invention also provides a compound of the
formula | which is chosen from any one or more of the specific compounds of the

formula | disclosed herein, including the example compounds specified below, and the



WO 2013/00482623PCT/EP2012/063297 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 stereocisomeric forms or a mixture of stereoisomeric forms
in any ratigy@ appdrebks 28 example which may be2gentioned is a comp@OU/eRhefroedad or a
physiologically acceptable solvate thereof selected from the group consisting of
{415-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylacetic acid, 2-
{415-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylpropionic acid,

2-{415--(Zofhyarepipnmgy dexapitife 41BN e Re: AP thed fRotviegran dcée piablsl snmigaicsicid
and 3-{415-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-

y1]-2,6- .
10dimethyiBRR AoXPP UGB icISEeRBHEMNERR RSP Ee sompautishal e
processesdantha PiepaLeROLibR cRDRRUIRID Ohther farmtaleartsteelicielimand ralvatas aby which

the compounds_are obtainable and which are outlined in the following. 15 In one process, a compound

of the forrAiQ 1 @PRAEARIEV RN £XBMBISLING 6P YRS MRS SR/ & COMPAHRY & the fOFRWRT Ho
R1-0B1-01)e- ¥ APSioIdgieBlly acceptable solvate thereof selected from the group consisting of

{4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}acetic acid, 2-
{4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}propionic acid,
2-{4-[5--(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-2-
methylpropionic acid and 3-{4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-

10 dimethylphenoxy}-2,2-dimethylpropionic acid.

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.

15
In one process, a compound of the formula Il is reacted with a compound of the

formula 11l to give a compound of the formula |

R2

(3=

HO

R0 NN R0 N X R2
et L — BT
O O N ! @) O N/ O

L [l

20  where the groups X, Y, R*, R? and R? in the compounds of the formulae Il and IIl 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 an optionally catalyzed nucleophilic aromatic substitution

25 reaction, such as a halogen atom, for example fluorine, chlorine or bromine, or a



Il 20where the groups X, Y, R1, R2 and R3 in the compounds of the formulae 1l 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 L1 in the

compoundy©f2be3yongadl is a leaving group whict2gan be replaced in ap gtiepaiiyl c#vayzed
nucleophilic aromatic substitution 25reaction, such as a halogen atom, for example fluorine, chlorine or
bromine, or a sulfone group, for example a group of the formula -S(0)2-Alk where Alk is a (Ci-C4)-
alkyl group, for example methyl or ethyl. The reaction of the compounds of the formulae 1l and Il is an

optionally sigtalya eflduplateopkalia meomgiisupLdstibtiorigrctioOat thik ¢aiees Al | (ensitipn 6 of the
oxazolo[5,4-b1pyridine ring, i.e. in the pyridine grouping, and can be carried out under standard

conditionsM6Y'<UQY e LRfiSHEMRANR S f158lvn to the person skilled in the art. The reaction can

also be carried out in the presence of catalyst systems, for example sodium tolylsulfinate or copper or
palladium_salts or complexes. In general, 10the reaction is, depending on the particular circumstances

of the cas&Nf HRRSHRIH OEANGPEIRMATEIREINSAHOERH IS BalHdIb'a AYRoLansdy 6ral¥RRfinated

hydr@garbeuicsesibhifc kebaenss Llbsn@itivyleaactblPErreZeiBotichdrrompbsine sdaspfrem or
dichloroethane, an ether such as tetrahydrofuran %THF , dioxane, dibégj,tgl ether, diisopropyl ether or

1,2-dimetH§%@!ﬂ£§1§'@Wﬁﬂiﬁ%ﬁ%égu%”él@ RYHEERE BrBRAIAL2ANBEAB, Un T L QL UR

acetate orshatiageiairligonidy ier it as aaRinsitilRichnapene IStbastd iNediaaibylskimamide
(DMF), N,N-dimethylacetamide (DMA) or Nmethy|pyrrolidin-2-one (NMP), or a mixture of s?lvents, at
temperatfs Yt LB3EHSY %1'6833%66‘, Ek I%%ﬁ%‘ﬁéﬁ&r& &%@@%éﬁ%ﬁt 26C to

about 2006xdim glenssaluthisdigiauriplatéocrdd ppeass isainuiRARS IR Becdviplei@sexayelamtertiary
2N, B Ao 1o Aapandiig on T pATHCUIAr SirtumeIaneeS of Bhe taeh Buestion,
carried out in an inert solvent, for example a hydrocarbon or a chlorinated hydrocarbon
such as benzene, toluene, xylene, chlorobenzene, dichloromethan, chloroform 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-
15 one, an ester such as ethyl acetate or butyl acetate, a nitrile such as acetonitrile, an
amine such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMA) or N-
methylpyrrolidin-2-one (NMP), or a mixture of solvents, at temperatures of from about
20<C to about 250C, for example at temperatures of from about 40C to about 200C.
In general, it is favorable to add a base to increase the reactivity, for example a tertiary
20 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,
25  potassium tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the
reaction with the compound of the formula Il, a compound of the formula Ill may also
separately be treated with a base and converted into a salt. If the reaction is carried
out in the presence of a catalyst system, it is possible to employ catalysts which may
comprise a metal ion or a metal in oxidation state O; preference is given to using noble
30 metals or noble metal salts, among these, in turn, preference is given to palladium and
copper. The catalysis frequently requires the presence of certain metal-complexing

ligands which enable the formation of a catalytically active species in the first place or



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, potageiLBioD4graxide, 25potassium tert-bupgxide, sodium amide pPClittE@RdIEOBRRYTamide.
Prior to the reaction with the compound of the formula Il, a compound of the formula 11l may also
separately be treated with a base and converted into a salt. If the reaction is carried out in the
presence of a catalyst system, it is possible to employ catalysts which may comprise a metal ion or a

metal in oxigpfipe HattRalnIgieieeermisl eRe Ry PBGAabLE t3AMEeialz B NN &Ridhealis inong

these, in turn, preference is given to palladium and copper. The catalysis frequently requires the

presence gPEBr%Wméblﬁmﬁéﬂ%Q%H%%ﬁﬂﬂ‘%ﬁgﬁ?@tﬁé’Wﬁf&PBPSréat%ﬂ}%alIy active
species inejscialiplessper(takildesioMeiplisanessaoiyries Maydeculsesoiopdejeaiimar be

formed in situ. Such catalyst systems may comprise, for example, copper or copper(l) salts, espeC|aIIy
copper(l) RARAEL Brtemms@wa&sorr?baﬁéarmr&%%éﬂeﬁsaff&%me@ﬁ(éor example

thlopBene@fb@&b&t@t&f@i@d@@p@@)%ﬁ@ﬂl@@mbWﬁ@l@x%ﬁofﬁ@f@Wﬁ’éepresence of ligands,
Stetrakis( etonltrlle)co%)ﬂ%%hexafluoro osh te, alone or in @qﬁresence of ligands, for example

diamine ligAHESAS HeaBRe FL iR REIRNUIANS ANED syRrRs SHEY 8IS of or be

formed byspgthaﬁwm@pﬁmigm%pbpa&awmﬁeaaigs mnaaupmw\ﬁgl@%gmcﬁalfad@mmtg frome

palladium com S, |n ar |culartr|s enzyl eneac Iadium alladium acetate,
R T e bR i

palladium GﬁﬁP v chl Ahe presence of
ligands, lrtrm(albeiammm@abm@d@)am|aummaa(@)forrepwm@ienﬂa&etate palladium

bis(di he E)hosphlntg 1-1' b| a ht 5 his d|p hln ?ﬂ dimeth xanthene or
pre- BR{BPe‘%c"e GehR §rdHc§¥H BF{HSrﬁH‘o € RIETIGEHRL to

use Simplﬁgz&tab/ats pfmﬂ:ﬁmtauimiesmﬂﬁwn@enmlwammmrse&mﬁﬁpmm@2 pyridine halides, in
benzenesHIR IR A ESHA By SolriiAODICHeden P T LSPGO 0 formuae I and
can be obttﬁmemjdxmm@ﬁém m@mmeb&mmﬁlm(é&saumaemalpmusly to processes described in
the Ilterat d in 51 as th éétr? mmerC|aIIy available. The com nds 0 hef rmula Il
can be obbRP5PRIRALE AR URRre Ay TR QAR SPRE BRI Bith an
activaed eamnmélctheld uiteivphillie ai thecicraulasitud @ivef 2 gymigioeniaatitide; forpawtzMarcyclizing the

latter com with for atlon fth oxaz ine 5 in em to gjve a.compound of the
formula Vﬁhgﬁ e SaNd gct%@éfﬁ? % &%utetc)l]%}/kal mefa rgaSIXa}me ea h Matal

benzenesulfinate, in partlcular by sodium tolylsulfinate.

The starting materials of the formulae Il and Il can be obtained by processes

20 described in the literature or analogously to processes described in the literature, and
in many cases they are commercially available. The compounds of the formula Il can
be obtained, for example, by reacting a 3-aminopyrimidine derivative of the formula IV
with an activated carboxylic acid derivative of the formula V to give a compound of the
formula VI, cyclizing the latter compound with formation of the oxazolo[5,4-b]pyridine

25  ring system to give a compound of the formula VII, and introducing the grouping R*O-
C(0O)-X- into the compound of the formula VII by reaction with a compound of the
formula VIl to give a compound of the formula IX which, depending on the meaning of
R'and L*, may already be a compound of the formula Il, and optionally modifying the
group R' in the compound of the formula IX, giving a compound of the formula I1.

30



C(0)-X- into the compound of the formula VII by reaction with a compound of the formula VIII to give a
compound of the formula IX which, depending on the meaning of R' and 12, may already be a
compound of the formula Il, and optionally modifying the group R' in the compound of the formula IX,
giving a cyupeaigdoous2iermula ll. IVVI IX Thegroups X, Y and R1 irpQWERPAGR/0632dThe
formulae 11, V, VI, VII, VIl and IX are defined as in the compounds of the formula I, and additionally
functional groups can be present in protected form or in the form of a precursor group which is later
converted 5into the final group. The group Xa in the compounds of the formula VIl is defined like the
group X in the compounds of the ula ] or comprises a part of the group X in the desired compound
of the formula I, such that after the\re%;g!n of ttfe omp?_pnds of the formulae VII and VIII the group

Xa and any parts,Nf the groups FGI ENARG2 remayning iNthe pound of the formula IX together
form the desired grouf X. Thus, 10for exanple, in the[tase that grgup X is an alkanediyloxy group, the
group Xa in the compQun the formuta VI may be ¢he desired anediyloxyﬁroup and the group

FG2 may be a hydtogenNtom Bt'tacheq/to the oxygen atd®h, or the grd®p Xa may be the alkanediyl
moiety, the group FG2 is a leaving group and the group FGI in the compound of the formula VIl is a
hydroxyl group whos& oxygen atom together with the 15affkanediyl moiety then, after the alkylation of

the compound of the formula VII with the
2

R0 FG
1 Xa Rl_o
FG© N N X
XX
T e
0 ~ . - @) (@) N/ R'
N©OR Vil
IX
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R—O N AN
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O O N |

The groups X, Y and R* in the compounds of the formulae 11, V, VI, VI, VIIl and IX are
defined as in the compounds of the formula I, and additionally functional groups can be
present in protected form or in the form of a precursor group which is later converted
5 into the final group. The group X*in the compounds of the formula VIIl is defined like

the group X in the compounds of the formula | or comprises a part of the group X in the
desired compound of the formula II, such that after the reaction of the compounds of
the formulae VIl and VI the group X? and any parts of the groups FG* and FG?
remaining in the compound of the formula IX together form the desired group X. Thus,

10 for example, in the case that group X is an alkanediyloxy group, the group X® in the
compound of the formula VIII may be the desired alkanediyloxy group and the group
FG? may be a hydrogen atom attached to the oxygen atom, or the group X* may be the
alkanediyl moiety, the group FG? is a leaving group and the group FG* in the
compound of the formula VIl is a hydroxyl group whose oxygen atom together with the

15 alkanediyl moiety then, after the alkylation of the compound of the formula VIl with the

compound of the formula VIII, forms the desired alkanediyloxy group.



compound of the formula VIII, forms the desired alkanediyloxy group. The groups FGI and FG2 in the
compounds of the formulae V, VI, VII and VIl are functional groups which are suitable for the type of
coupling used for the formation of the desired group X from the group X' and any part of groups FGI

and FG2 ngrpadung/gotg2eompound of the formula B¢ If, for example, the RCIVE PO (BlarEadreivia a
5nucleophilic substitution reaction to the group Y or to an atom in the group FGI, like an oxygen atom
in a hydroxyl group representing FGI, as mentioned above, FG2 may be a leaving group such as a
halogen atom such as chlorine, bromine or iodine, or a sulfonyloxy group such as methanesulfonyloxy,

trifluoromethargsuhenyXky s fatfanesidfenypsuntisasmaefoisugeup, KGN lasated igatée carbon

atom in the 10phenylene group or heteracyclic group which represents Y, which, in the compounds of

the formuf¥EFRONALFAURS WEICEha'gratieRlertns Bis dWPedf iR iBgrHS6dHa5 B RatiRie v, vi
and VIl mgyeadeeipedrsreephiToiatessegk SupHOrdndnamipparobagrags TG Bep rdicarisaaiadater

point converted into the group which in the comPound of the formula VI| reacts with the compound of

the formulf2 Y19 CARURO W01 &l iafa Wah i Sx PG RS RIS cH e BraLents IEtiAGRELYRAGound of the

formya VHubRopRiREesttinpoatesietdons hahgeoppumassef dienormtagrdanea?t, fikeexample
in the form of an etherified hydroxyl group such as a benzyl ether or an alkyl ether such as a methyl
ether. SuCREHRE &1 Beic aCUQéXEQF@PH\é%%ﬂ%%HE% %%b VESIITRABHAT PérsbPsKIRY E]ﬁ the art.

A summaey lehmet gas P Sechoxs RIiesive 2Rerosirshcas dedadediroitmbteiaibdmhdopexample in P.
J. Kocienski Pro!ectir&% Groups (Thieme Ven;lg%a{ 1994gyor T, W. Grei%e andtj% . M. Wuts, Protective

Groups inIGAMO, AtRERS shirs R aesHioDdesy: FHgramS AN RBYXOAE 11 is defined

as descriheflisheveif@hyldie oroge heri, e epaue Falsioidbatéarmuind/carborateapinlicaly
substjtutable le vin%E?ro#{E and ma in&;ﬁarticularyl:il)%i halo?en atom, sych as c%orine or bromine, and
the cOmp&&d f&r\?%&w G QURMIAY IERIGSE B n 2V AISH IR G rEop R e P mula

FGI-Y-C(Qhé famLilae ¢rMpandd, afdheetotheutpda iy Thiesgpeud FG' in the compounds of the
formulae V, VI and VIl may also be present in protected form or in the form of a
precursor group which is at a later point converted into the group which in the
compound of the formula VII reacts with the compound of the formula VIII. Thus, for

15 example, a hydroxyl group which represents FG* in the compound of the formula VI
may be present in protected form in the compounds of the formulae V and VI, for
example in the form of an etherified hydroxyl group such as a benzyl ether or an alkyl
ether such as a methyl ether. Such ethers can be cleaved using methods which are
well-known to the person skilled in the art. A summary of methods to remove protective

20 groups can be found in the literature, for example in P. J. Kocienski, Protecting Groups
(Thieme Verlag, 1994), or T. W. Greene and P. G. M. Wuts, Protective Groups in
Organic Synthesis (John Wiley & Sons, 1999).

The group L' in the compound Il is defined as described above.
25
The group L? in the compounds of the formula V is a nucleophilically substitutable
leaving 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 FG*-Y-C(O)-0, and the compound of the formula V may thus be a
30 carboxylic anhydride, for example.



30carboxylic anhydride, for example. The group R'in the compounds of the formulae 1V, VI, VII and IX
may be a hydroxyl group or a halogen atom, such as chlorine and bromine. Compounds encountered
in the synthesis of the compounds of the formula I, such as 5 the compound of the formula IV, may

also be praserzonoodezaautomeric form, for exangde in the keto form, ppayiWE® 20d 2IOERBIRR' in the
compound of the formula IV are hydroxyl groups. Compounds encountered in the synthesis of the
compounds of the formula | including starting materials, intermediates and products, may also be
employed or obtained in the form of a salt. 10 The reaction of the compounds of the formulae IV and V

can be camgrdqglgrRehsiandarratitaTaher iienaréatipnaf en arinx wikyaseastivatieskgarboxylic
acid derivative such as an acid halide or anhydride. In general, the reaction is carried out in an inert

solvent, fGBYRRPR BARAREAINTN D FidrHNSHEE Y RQMBE such as 15benzene, toluene, xylene,

chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether such as THF, dioxane,
dibutyl ether, diisopropyl ether or DME, a ketone such as acetone or butan-2-one, an ester such as

ethyl acettRBPRHAISEREMNG GABANG YRINGSte OF LA\eHIP e BEMRIRY YR dn?UHdAS-10C to

abou40GhEoeexpoaiRl dfterereraiurgs\offiapaase beQsrdscihanapthdneanstridddienrdgaction is
carried out with additi?g?ckfﬁa kéase, for example a tertiary amine, such as triethylﬁgine,
i 4

ethyldiisoPSHYRIEIR HIPBIPHERTEBE F1AHBRENIR B ELNORURLATHIEIAMRR HYdroxide,

carbonateape Iigaroryiajeosipeh @sspdiunt 8 xiicxitte Retasshenshidiexidef sadigonissbanstes
potassium carbonaﬁe or sodium bicarbonate. T.hia reaction of the corag)?cf)g}ads of the formulae VI and VII

is generalW%éﬁ’H@d’ B! Wiﬁ@?'&g\mﬁ{?f@ %x%ﬁg%aé%ﬂa %\%t?néﬂ%(rﬂﬁ% nol or

isopropanghploge¢ihesistapheasi tife, fdoxasteadRME, or a mixture of solvents, at temperatures of
from about 20C to about 80C, for example temperatures of about 40C to about 80C, in the presence of

a base, for example an alkoxide such as sodium methoxide, sodium ethoxide, potassium methoxide or
potassiunTigstreatakidefde compounds of the formulae IV and V can be carried out under

standard conditions for the acylation of an amine with an activated carboxylic acid
derivative such as an acid halide or anhydride. In general, the reaction is carried out in
an inert solvent, for example a hydrocarbon or a chlorinated hydrocarbon such as

15 benzene, toluene, xylene, chlorobenzene, dichloromethane, chloroform or
dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropy! ether or
DME, a ketone such as acetone or butan-2-one, an ester such as ethyl acetate or butyl
acetate, or water, or a mixture of solvents, at temperatures of from about -10TC to
about 40C, for example at temperatures of from abo ut 0T to about 30<C. In general,

20 the reaction is carried out with addition of a base, for example a tertiary amine, such as
triethylamine, ethyldiisopropylamine or N-methylmorpholine or an 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 VIl is generally carried out in an

25 inert solvent, for example an alcohol such as methanol, ethanol or isopropanol, or an
ether such as THF, dioxane or DME, or a mixture of solvents, at temperatures of from
about 20C to about 80C, for example temperatures of about 40T to about 80T, in
the presence of a base, for example an alkoxide such as sodium methoxide, sodium
ethoxide, potassium methoxide or potassium tert-butoxide.

30
If the group R’ in the compound of the formula VI is hydroxyl, the cyclization of the

compound of the formula VI to the compound of the formula VII can favorably be



carried out in the presence of a halogenating agent such as a phosphorus halide, such as phosphorus
pentachloride or phosphorus oxychloride or a mixture thereof, in an inert solvent, for example a
hydrocarbon or a chlorinated hydrocarbon such as benzene, toluene, xylene, chlorobenzene,
dichloromeficane16rbo4sdaan or 5dichloroethane, at Egnperatures of from #hOUIRPLOIRAERRIDO0C, for
example at temperatures of from about 50C to about 80C. If the group R' in the compound of the
formula VI is halogen such as chlorine, the cyclization of the compound of the formula VI to the
compound of the formula VIl can be carried out thermally, for example by heating the compound of the

formula VEihasdineitinalve predehcs 6t Byshrspshatney agbPeiocinaled bydasashen hiaidexamete

toluene, xylene or chlorobenzene or an amide, for example DMF, DMA or. NMP, or a nitrile, for

example @&Wﬂﬁﬂ@oﬁﬁé?ﬁﬁ@éﬂﬁé@%ﬁmoéﬂgﬁf ‘i%)@@’@!&%kﬂﬂ 9bBEREH @(g?ﬁf)‘l‘é’fat"ﬂe%‘peratures
of from ahpgkIHGe dopekaRife @mw@lbamlebpeeéﬁwrarm@ldow@nﬂjhfrmmwagnce of a base

such as a tertiary amine, for example triethylamine, ethyldiisopropylamine or N- 15methylmorpholine,
or an |noragﬂl%eﬁ‘gséo%‘?ré‘?ca%%lﬂ@%r?ﬁ?é%gﬂ@@%d*&ﬁ@é?E%%%)\/ﬂ‘ﬁec@cﬁﬁfé’rr%ﬁéte such as sodium
hydraxided pliassitibREdepisie o 3edies dTarbaN ik IRABTSI UHGRIBO e IfEPaikimbleasbonate.
Expedlentl the thermal Fj{cllzatlon can be carBed out in a microwave reactor. This cycllﬁg %]& can

also be caI RESEHUFRRTIFoRR ABOUF iR @PRUAEYEadfib R HakR ol TR&ROBIRALRELENDA

catalyst systaldtve posalblieipIoRlay cRlahirs eiehomasticaraptise @omgtm HNOI e MGt Ui
oxidation state P(\?)g{[r)]reference is |ver} to usin noble getals or nobl metal salts, among these, in turn,

preferencé/ EC@ C@Tﬁcﬁ% BHBH@ héa rfF'équBh ff@ﬁ“ye %8 AY of certain
mEta|-COfmfé§Kﬂ19th@6¢mMUﬂh enahderdnm imamatiﬁraﬁf@ecaawmlbmmag apseiasciarbun foshplace

or s;it]sobillzeg Metal/| d 25 omp exes ma | dded to the reac nro be formed in situ, uc_:h
cataet 5 ORISR AEOTbr G B e B COpan <G SR LR CoBpettyHRides or
copper(l) fareaytasresDM PaDiiAwasraapirerd) wedicterfeoprantpthmgtenrarybaxdaiperatalsss
or i the pPLURRD @ BPILATL ot B8l A0 eri e YGRLE o B b A IERaTh FOhED P A Gore,
such catatxnsabuatere@maymmmyqfrmd@q)fea@arélanﬁaﬂa@bumlgompl@(pﬁe@epaéaﬁlarb@@dis in the
et e B S e T ———
halidss, impethidriar piadieiy or ciarndeyanithbayestnesxafjgerds alkalanietdah gipbrisiehine ligands
SUCh s, 1o Rl Ao R AR R B O PR B sl S S B LRl ©)-9--
carbonate, potassium carbonate or sodium bicarbonate. Expediently, the thermal
cyclization can be carried out in a microwave reactor. This cyclization can also be
carried out in the presence of catalysts. If the reaction is carried out in the presence of
20 acatalyst system, it is possible to employ catalysts which may comprise a metal ion or
a metal in oxidation state O; preference is given to using noble metals or noble metal
salts, among these, in turn, preference is given to palladium and copper. The catalysis
frequently requires the presence of certain metal-complexing ligands which enable the
formation of a catalytically active species in the first place or stabilize it. Metal/ligand
25 complexes may be added to the reaction or be formed in situ. Such catalyst systems
may comprise, for example, copper or copper(l) salts, especially copper(l) halides or
copper(l) carboxylates, in particular copper(l) iodide or copper(l) thiophenecarboxylate,
or else pre-formed copper(l) complexes, for example tetrakis(acetonitrile)copper(l)
hexafluorophoshate, alone or in the presence of ligands, for example diamine ligands
30 or1,10-phenanthroline. Furthermore, such catalyst systems may consist of or be
formed by palladium complexes or palladium salts in the presence of ligands, for

example from palladium(0) complexes, in particular



5dimethylxanthene or pre-formed complexes such as bis(tri-tert- butylphosphine)palladium(0).
Furthermore, it is possible to use simple catalysts; for example, the nucleophilic aromatic substitution
of 2-pyridine halides, in particular chlorides, can be catalyzed by substituted alkali metal or alkaline

earth metgl/oepaessmUB2ate, in particular by sodiungolylsulfinate. 10 TheROUfHIRg@Wf ZOBGRAMNIS of
the formula VIl with compounds of the formula VIl can be carried out using reactions of various types,
as already mentioned above, for example via an alkylation reaction. Thus, the group Y can, for
example when it carries a hydroxyl group which represents FGI, be alkylated using a compound of the

formula  1%id(HIdervhire et g enierig aaauwn @Yitableafrioue etidhtie sphsttitien reactions such as
a halogen atom such as chlorine, bromine or iodine, or a sulfonyloxy group such

) h as
methanestifIRRAGER I RicPRLHYT B¢ R MRARIGH AT PAlIBSIHIRGRIR&idA R8I eSkB6R 9fom of
the compaigad®s, thefarmurMIbnighpRITIgs iae SrrvPsCracardpgmartert out under standard

conditions for such reactions, which are well-known to the 20person skilled in the art. In general, the
reaction iQ HEPRABIHPETRE PRt UiaP LIRRIHALAE 80P I PRSOWPGRS IRk ried out in an inert

solvest, fafigxanypewaeosaprerishfeahdorinsted b ylicicadprsgrdeds benzene, toluene, xylene,
chloroben engh dichloromethane, ck}&ﬁroforrﬁ or dichloroethane, an ether such as THF, dioxane,

dibuty! etHYRESSREYE IRALRIH B, BUHIESRA SultHSRITRINEHB) UsthSIBP s RS pHol, a
ketone sughaafisiecthaanatiedigitie-anemalti esteissiighcars sty pegiiasenalidetylingriateugmitrile such

as acetonitrile,.an amide such as N,Ndimethylformamjde or N-methylpyrrolidin-2-one, or a mixture of
Sohvents, SMIGHIEARETL LR ALY BB FO B P GO R RIAUTR EAHRLHR DS of from about
40C to abpeh2€kedultieaerah ivistfavriabiesoonsd eobaselfipansrease the 30nucleophilicity of the

compound of the formula XIII and/or to bind an acid released during the reaction, for example a tertiary
ami 8 such as triethylamine, ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such

as an alkaliheetaiphydridiechygiaxirdis cetthefiaitm orabiaraiihate repcasgssotinefbyaitte Vspdium

hydroxide arbonate, potassium carbonate, cesium carbopnate or
y n A

tassi hydroxide, sodi
sodium bilsBORIRS GHBHSIbEAS IR S AELAL RiFe ARG A e sl Toned above, for

example via an alkylation reaction. Thus, the group Y can, for example when it carries
a hydroxyl group which represents FG*, be alkylated using a compound of the formula
15 VIl in which FG? is a leaving group suitable for nucleophilic substitution reactions such
as a halogen atom such as chlorine, bromine or iodine, or a sulfonyloxy group such as
methanesulfonyloxy or toluenesulfonyloxy. The nucleophilic substitution reaction at the
carbon atom of the compound of the formula VIII which carries the group FG? can be
carried out under standard conditions for such reactions, which are well-known to the
20 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 chlorinated hydrocarbon such as benzene, toluene, xylene,
chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether such as THF,
dioxane, dibutyl ether, diisopropyl ether or DME, an alcohol such as methanol, ethanol
25 orisopropanol, a ketone such as acetone or butan-2-one, an ester such as ethyl
acetate or butyl acetate, a nitrile such as acetonitrile, an amide such as N,N-
dimethylformamide or N-methylpyrrolidin-2-one, or a mixture of solvents, at
temperatures of from about 20C to about 100C, for example at temperatures of from
about 40C to about 80<C. In general, it is favorab le to add a base to increase the
30 nucleophilicity of the compound of the formula XlIl and/or to bind an acid released
during the reaction, for example a tertiary amine, such as triethylamine,

ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an alkali



sodium ethoxide, potassium methoxide, potassium tert-butoxide, sodium amide or 5lithium
diisopropylamide. Prior to the reaction with the compound of the formula VIII, a compound of the
formula VIl in which FGI is hydroxyl may also separately be treated with a base and converted into a

salt. A compouad 8fgbedeenula VII in which FGI is Igdroxyl may be convePet/mreaxogRren of the
formula 1X not only by reaction with a compound of the formula VIII in which FG2 is a leaving group as
indicated, but also 10by reaction with the corresponding alcohol, i.e. a compound of the formula VIII in
which FG2 is hydroxyl, under the conditions of the Mitsunobu reaction in the presence of an

azodicarbmetiate yiteahiirERitiazedisamasysipicadisere Bt AZes ssdnmigieiard soaheaphine
such as triphenylphosphine or tributylphosphine in an jnert aprotic solvent, for example an ether such

as THF of Mo SRS IHBUNSHE S PRAN™ Y RASRIE) DUASEHIT SAHAGHR cERTIGINS of the

formula Vihwighaenmasiisaitihedoomnate M byiaikdasiteamelelscrinbiz ed drantivr erixialso be
carried out under the conditions of palladium-catalyzed crosscoupling reactions such as the Heck,

Stille or SE2HMBRAMIRRAGTILED NEIRRIL e ROLARF M IEHRIP L S) SORANERUIR 8l
Crosg CoulinenRgisspensy(¥ririe VIciibr20QH r28cTiba onhpaerdeipbeiewn e FSmaysaliepdy be a

compound of the formgl Il and be emplox&d in the, reaction with the compound of the formula Il if it is

obtained FOMRPLGH L5 NG OF L' FoW aNNIGh FiacASRYE XM JBRY QISR SERARIGE PEHF#EPalogen
atom in thgigyelipatiernpduat/basdaitbecsepiacechguling tiatee s obive 25symdiesis ' fy

example hydroxy! group during work-up, or if it has peen_obtained from a compound. of the
formua IR B ROt R B LOC) B 8 B P RSB o
in the compeoihol taedbimeularvium Villimhaligeratéds falexdmple saplacsddigasd dinealaom, as
may, he the case durin clization with.the aid of a phosphorus halide or phosphorys axyhalide. If R’
i 0050 S EEH o U FEE PR R Y b Ao OTHBURCP L RO MRV FAA B
convertedr@tisy Isyainciayt] aadditivresdoiriricespioted\nitshadbuimakctidn inhied preieadwmiigan atom
such as, for example, a chlorine, for example by. treatment with a. halogenating,agent such as a
phosphordé AR AIBI% SRR A AP AR BicHing s oD spRIm L A GRERaYIRlE @viny
of the spegifibheophiaeisdaif tetfipmawni phdedidreastatbuwijiiptespbinpdnrah ohgredpronida ll, it may
also be advantageous to modify the group R' in pound of the formyla IX, eyen ff it Halready is a
eaving arotSCTh Q! FrADRARE, S8 S50 AP o e O ARIET (R Mo RSO b s
chlotihe, Q61 AePSEIREOURHNY @ftovitipanmlsasiabe foronadid\afithetiocorisoAhdS @) thiH in
which Alk is (Ci-C4)-alkyl into a compound of the formula |l in which L1 is the graup -S(0)2-Alk. Such a
remction K QIETUFa) A8 A SR I EE B E AL R VA BHBE AL Aol AH0ce) TYHUEE i onice,
carbonatecondifidris asbpalideisucit asisedid nr hystale isafreactipdozidd, asthesietkydttizide,
sodium carbonate, potassium carbonate, cesium carbonate or. sodium bicarpgnate, in an inert solvent
uch a5 AT AL LA SR i TR & b SR e SRR T
dioxane, dibasg-Sibep)idisRpapidresi(evityDREH a2084)e such as DMF or NMP, or a mixture of
solv§8ts at temperatures of from about 20C to about

The compound of the formula IX may already be a compound of the formula Il and be

employed in the reaction with the compound of the formula 11l if it is obtained from a

compound of the formula VI in which R’ is halogen, such as chlorine, and the halogen

atom in the cyclization product has not been replaced during the course of the

25 synthesis, for example by a hydroxyl group during work-up, or if it has been obtained

from a compound of the formula VI in which R' is hydroxyl, and simultaneously with the

cyclization the second hydroxyl group in the compound of the formula VI or VIl is

halogenated, for example replaced by a chlorine atom, as may be the case during a

cyclization with the aid of a phosphorus halide or phosphorus oxyhalide. If R’ in the

30 compound of the formula IX is a hydroxyl group, a compound of the formula IX can be
converted under standard conditions into a compound of the formula Il in which L' is a

halogen atom such as, for example, a chlorine, for example by treatment with a



15 250C, for example at temperatures of from about 80C to about 200C. Prior to the reaction with the
compound of the formula IX, an alkanesulfinic acid may also separately be treated with a base and
converted into a salt. The order of the steps in the preparation of the compounds of the formula | can

also be 20 vDax@ERIDAAd2r example, the compoungof the formula Vila cRC iigER201X106832 87
compound of the formula Il to give a compound of the formula X, and the product X obtained can be
reacted with a compound of the formula VIl to give a compound of the formula I, VilaX VIl where
the groups X, Y, R1, R2 and R3 inthe compounds of the formulae Ill, Vila, VIIl and X are defined as in

the compeinsigeridiegeigentesuanhaddiisnsiorrcHanaé BeHhBEphBRUBregghalid@rotected form or

in the form_of a precursor group which at a 5later point is converted into the final group, where the
group R’ iP§RRIIGHEh QU HPRRP §6HISGRE IS MR ENS T BRTHYHY, S PREEHGGrBRRY NELOFBE and
FG2 in thegpainROHNES Y teadasmwiae tdacorpanddonteasoigfingd apevgy B akove statements

concerningsdthe reaction of the compounds of the formulae 11 10and Il and the reaction of the

compoun@S HRERBIB MR R MARLY ANGI T RedrB SURBRIYK & LBF- &GS E4RAdh Steps in such
a syrghesigrelithe isampavingsgrbtiie ooy ol dxdihsiecerapavitsimer dhentorarialbce Pevafitrined

from SUitaIpil’eisCﬁg]ggngjguch as chlorine, may be converted by treatment with an alkanesulfinic

acid of the formula Alk-S(O)-OH in which Alk is (C1-Cy)-alkyl into a compound of the
formula Il in which L' is the group -S(0),-Alk. Such a reaction is generally carried out in
the presence of a base such as an alkali metal hydride, hydroxide, carbonate or

10 bicarbonate such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, cesium carbonate or sodium bicarbonate, in an inert
solvent such as a hydrocarbon such as benzene, toluene, xylene or chlorobenzene, an
ether such as THF, dioxane, dibutyl ether, diisopropyl ether or DME, an amide such as
DMF or NMP, or a mixture of solvents at temperatures of from about 20C to about

15 2507, for example at temperatures of from about 80 T to about 200<C. Prior to the
reaction with the compound of the formula 1X, an alkanesulfinic acid may also

separately be treated with a base and converted into a salt.

The order of the steps in the preparation of the compounds of the formula I can also be
20 changed, and, for example, the compound of the formula Vlla can be reacted with a

compound of the formula Il to give a compound of the formula X, and the product X

obtained can be reacted with a compound of the formula VIl to give a compound of

the formula I,



15prepared according to the above-described processes by functionalization or modification of any
functional groups present according to standard procedures, for example by esterification, amidation,
hydrolysis, etherification, alkylation, acylation, sulfonylation, reduction, oxidation, conversion into salts,
and othergyBop@xMO@is 26 hydroxyl group, which mag be liberated from apetheRpouR/Og3ther
cleavage, for 20 example by means of boron tribromide, or from a protected hydroxyl group by
deprotection, can be esterified to give a carboxylic acid ester or a sulfonic acid ester, or etherified.
Etherifications of hydroxyl groups can favorably be performed by alkylation with the respective halogen
compound, for example a bromide or iodide, iRthe presence of a base, for example an alkaline metal
carbonate such as potassium carbonate @f CEsium carbonate, in an inert solvent, for example an
amide like DMF or 5SNMP or a ketone like gn&3r b -2-one, or with the respegtige alcohol under
the conditie@s of e _Mi obu re efefred to above. A IWdrexyRgroup catrbetsonverted into a
halide by tréq, t with a halogenating agent. A halogerY atg e T\

groups in a substitutien r iQn which may 150 be a transitiogmetale ed rggction. A nitro group
can be reduced toan antho grB"up, 10forlexample by catalytic hydrogenation. An amino group can be
modified under standard conditions for alkylation, for example by reaction with a halogen compound or
by reductive aminalfd®of a carbonyl compound, or for acylation or sul%nylation, for example by
reaction with a reactive carboxylic acid derivative, like an acid chloride or anhydride or a sulfonic acid
chloride, or with an activatgg€arboxylic acid which may be 15obtained from the carboxylic acid by
treatment with B ¢ ling agent like N,N'- carbonyldiimidazole (CD), a carbodiigyde such as
1,3-dicyclohexylcar iikide (DCC)R-13-dimethylami -3-ethylce %imide hydrochloride
(EDC), 0-(7- azabeanzotriazol-111)-N,N,N 3 yluronium|hexafl
(cyano(ethoxyeac|=l?rer|=Pyﬂla1ﬂl=reitl=ry‘teneaminoggh ,N,N',N'-tetr | i
[(benzotriazol-1- yl% dimethylaminome erne]dimethyIammBhium Rtrafluoroborate (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 cqnverted into a reactive derivative as
mentioned above and reacted with an glcohol or an amine or 25 ammonia to give an ester or amide. A
primary af{ir e AASHeraERSdfatbdo iv@athRil ReGRRRAYRISSA dRadpsmitesd &rdias ¥ilup or in
a heterocygig XingeGdetine Puislirethavibramaregsief ke hyarRoe AetcxidmionalReliasitidadive a
sulfoxide moiety S(0) or a sulfone moiety 8(2%2. A carboxylic acid group, a carboxylic acid ester group

and a ketGHEUHSIPYREDY FEENE Y RECLCLCOIRBIMBF Kk LIRIRI By FhR AHHE S SUSHHHEWEHE Ry Rie
suchzs lifatemplinigeahbededentieiHeprIgyidenese diey R Rrdgden A genpaui £ the

formula | gr an intermediate such as a compound of the formula Il or IX, which confains a double bond

or a triple 6 FXAMPIE FBlRIRE \%Wﬁ%ﬂ%@?@a‘ﬁh&?%mﬁmgwaﬁraﬁﬁi(ﬂpH]E@ll-&\ltgﬁzed coupling

reaction fiesmp eanascyint @ fohe ipevinay MiseHaiMrgeatogbimed sipdedond in the group X' and a
compound of the formula VII as outlined above, can be converted into a compound in which X is a

saturated group, by hydrogenation in the presence of hydrogenation catalyst such as a 5palladium
catalyst. The above statements concerning the reaction of the compounds of the formulae II

10 and Il and the reaction of the compounds of the formulae VII and VIII apply
correspondingly to corresponding reaction steps in such a synthesis of the compounds

of the formula I.

Further compounds of the formula | can be obtained from suitable compounds
15 prepared according to the above-described processes by functionalization or
modification of any functional groups present according to standard procedures, for
example by esterification, amidation, hydrolysis, etherification, alkylation, acylation,
sulfonylation, reduction, oxidation, conversion into salts, and others. For example, a
hydroxyl group, which may be liberated from an ether group by ether cleavage, for
20 example by means of boron tribromide, or from a protected hydroxyl group by

deprotection, can be esterified to give a carboxylic acid ester or a sulfonic acid ester,



All reactions used in the above-described syntheses of the compounds of the formula | are per se well
known to the skilled person and can be carried out under standard conditions according to, or
analogously to, procedures described in the literature, for 10 example in Houben-Weyl, Methoden der

OrganischatoCQariedMatbods of Organic Chemistrg)y Thieme-Verlag, StRQa/ER2QAYABB297
Reactions, John Wiley & Sons, New York. If desired, the obtained compounds of the formula I, as well
as any intermediate compounds, can be purified by customary purification procedures, for example by
recrystallization or chromatography. As already mentioned, all starting compounds and

15intermegliaigfeAMRIOEERdnfibaahevs Hoarsiaad RINYEERS MhHAIgaip@forgidis I8y basic group,
can also be employed in the form of salts, and all intermediates and final target compounds can also

be obtain@fHIHB TN IPELIRSPRS TR WRIGIRBRRIABAUILVE! GSREMIME SHAMIGRLIPEIARCES of the

specific cagepreetdficl@ By Py Wrwaatagieahisaieiinsanetancarsofe e sodanssdystagshgrsynthesis
of a compound it 20 can generally be necessary or advantageous to temporarily block functional

groups by RPN BRI S RIEED BB RSEEGANERH LA BIRMRIE R ATELYKIENE, 8f to
introcgice fuctional iIgsasHs liRdhe Eomeod PEREAIRS2L OB WitHah dates peetReNRIGed Iniedke ke sired

functional groups. As examples of protective groups amino-protectiye groups may be mentioned which
can be acyPBFUUPRSCR ARG MRAPEBH AGHRSL P SIS AiS: AR RAGEREAN Woup (= Boo)
which candeavermayattdy Haatmet wabniidiioipacetiaanie fatiy agamenzytosyearaasm eaaugewhich

b d by cagtalytic hyd tion, f -9-yImeth | hich b
romovers ESARCE LT ANABLHE T (1t SRR R S e AERY GSEH S hich can e

protected pargstionginetas cataly Asiteskbltyl. osisiteodriapceabscdeniotected fy 3fieainent with
exarlile 4P HRCHEOPGAR e MATSHBUR OreH AR 62 PR ABD FRIAANUYIELp by
reduction siahelsadnptm bivicasalytialkyivgeaiaxamqiesymeatitne dvitbughalogbasis sisaiagies: and
porson. SRHSHHLI-LNE BT FUIS HHb 8 A O P HE o B e Eor U B Bhmecdiaces
occurring éxémepteninesiscabiheicormpesotiseot dhecioyieuiait] ht@lb{@mrgeth&e@mmmm@hloﬁw@ dermulae
2 above, R 8P RE7 SETEBISARSHE VRN o0 e LT eB R AL WD, TRl B
thein 5altspbrulrraiMates tielbarhorf/kiieiiddmnasatdsent sutthsabsipiing tyenutikeaN jNtermediates.
explanarif AR UEK B RGP UL ADote b HoGsRLER e BRI S e
formula | alst-{Palrettrgspoindingpyid-Saedhyiesrbediatad e hddsehgide (B, Bupject of the
invention grz%'ré % iﬁglz%rl-t Ei/l?(?\\{ ?\ll ,?\Pﬁ&jﬂgt%%t(iert]%/luronium hexafluorophosphate (HATU), O-
(cyano(ethoxycarbonyl)methyleneamino)-N,N,N',N'-tetramethyluronium
20 tetrafluoroborate (TOTU) or [(benzotriazol-1-
yloxy)dimethylaminomethylene]dimethylammonium tetrafluoroborate (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
25 ammonia to give an ester or amide. A primary amide can be dehydrated to give a
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 ester group
and a ketone group can be reduced to an alcohol, for example by means of a complex
30 hydride such as lithium aluminum hydride, lithium borohydride or sodium borohydride.
A compound of the formula | or an intermediate such as a compound of the formula Il

or IX, which contains a double bond or a triple bond in the group X, which can be



15compounds and intermediates disclosed herein. Independently thereof whether they are disclosed
as a free compound and/or as a specific salt, they are a subject of the invention both in the form of the
free compounds and in the form of their salts, and if a specific salt is disclosed, additionally in the form

of this spegitic Zzdi3/@0d 826he form of solvates of su@scompounds or suchPsEiitgE P20N¢083pppuNnds
of the formula 1, 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

administrab@aifABNaiREGHeS! ©akh SiFRIlY nietSxeanle By thedpinyatakiets fidm-aeeh svlatss

sugar-coated tablets, granules, hard and soft gelatin capsules, solutions including agueous, alcoholic
and oily sHI‘u?[ifé’rﬁg‘,Lﬂﬂc%H! GROPRINGALBIUHRIAGE AR SRESEIRSIBRI IRy AHBH SCPAPROHNthE form of

suppositotiesfMALL Ve e vUiiheyaibBleincie Hersb Al caktinis WcorissiRaEaUshiok aMmyscular or
intravenous injection or infusion, in 30 particular aqueous solutions. The compounds of tthformula I

can additiSARFIRS GE8HRN Y IBEE A THRUIATHIY HEIRET S RO HE BB AEMS UG8 Ring or

redu@ng ipagleaiurasianigis.or by applying them locally by means of a catheter. The appropriate
administration form depends, among others, on the disease to be treated and on its severity. The
compounds of the formula | can also be administered topically. Pharmaceutical 5compositions suitable

for topicalaisreatibasskisearm iththadous-aé sbniieer sy ptaasbdafanenssit @eldBysiagefosra |
CombinatBr BFATE BEINERD R e e B T &0 Ho RATirR RGBT BB i
concentragiondiiéhe U tadibdabyoreighiogbinshcrmpasitar & esripedAD s e 2%urd Oforone
e R R T AR 8 SR e
comprises: heiizingoMbilents-weatkig a8tinh@seondagatis Reatinkad, Cgmivailyy farsxasnpleby
oVt Qo R S e DR SR B eI T 98 Sl L any e ne s form 2
compounds, can be purified by customary purification procedures, for example by
recrystallization or chromatography. As already mentioned, all starting compounds and
15 intermediates employed in the above-described syntheses which contain an acidic or
basic group, can also be employed in the form of salts, and all intermediates and final
target compounds can also be obtained in the form of salts. As likewise mentioned
above, depending on the circumstances of the specific case, in order to avoid an
unwanted course of a reaction or side reactions during the synthesis of a compound it
20 can generally be necessary or advantageous to temporarily block functional groups by
introducing protective groups and deprotect them at a later stage of the synthesis, or to
introduce functional groups in the form of precursor groups which later are converted
into the desired functional groups. As examples of protective groups amino-protective
groups may be mentioned which can be acyl groups or alkyloxycarbonyl groups, for
25 example a tert-butyloxycarbonyl group (= Boc) which can be removed by treatment
with trifluoroacetic acid (= TFA), a benzyloxycarbonyl group which can be removed by
catalytic hydrogenation, or a fluoren-9-ylmethoxycarbonyl group which can be removed
by treatment with piperidine, and protective groups of carboxylic acid groups which can
be protected as ester groups, such as tert-butyl esters which can be deprotected by
30 treatment with trifluoroacetic acid, or benzyl esters which can be deprotected by
catalytic hydrogenation. As an example of a precursor group the nitro group, which can

be converted into an amino group by reduction, for example by catalytic



three-dimensional network. Owing to incorporated hydrophilic polymer components, they swell in water
with a considerable increase in volume, but without losing their material hold. A hydrogel consists, for
example, of a hydrophilic solvent (for example water), a moisturizer (for example glycerol) and a gel

former (fonexaaop® @esascarmellose-sodium). The3xamples below shovwgiTiare Qe joE3Rgations:
Preparation example 1 25 Compound of example 10.0004% Glycerol 85%10% Methylparaben0.2%
Propylparaben0.03% 30 Croscarmellose-sodium4% HCI / NaOHgs (to adjust the pH to 7.5) Waterad
100% Preparation example 2 Compound of example 10.04% 5 Glycerol 85%10% Methylparaben0.2%

hydrogenation, may be mentioned. Such synthesis strategies, and protective groups
and precursor groups which are suitable in a specific case, are known to the skilled

person.

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

intermediates occurring in the synthesis of the compounds of the formula I, including
the compounds of the formulae II, 11, 1V, V, VI, VII, VIII, IX and X in which X, X?, Y, R*,
R% R% R', FG', FG? L' and L? are defined as above, in any of their stereocisomeric
forms or a mixture of stereoisomeric forms in any ratio, and their salts, and solvates of

10 any of such compounds 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

15 compounds and intermediates disclosed herein. Independently thereof whether they
are disclosed as a free compound and/or as a specific salt, they are a subject of the
invention both in the form of the free compounds and in the form of their salts, and if a
specific salt is disclosed, additionally in the form of this specific salt, and in the form of
solvates of such compounds or such salts.

20
The compounds of the formula |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals including humans, as pharmaceuticals by themselves, in mixtures with one
another, or in the form of pharmaceutical compositions. The administration can be

25 carried out orally, for example in the form of tablets, 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, for
example in the form of suppositories, or parenterally, for example in the form of
solutions for subcutaneous, intramuscular or intravenous injection or infusion, in

30 particular aqueous solutions. The compounds of the formula | can additionally be used
in modes of local drug delivery, for example in coated stents for preventing or reducing

in-stent restenosis or by applying them locally by means of a catheter. The appropriate



Propylparaben0.03% Croscarmellose-sodium4% HCI / NaOHgs (to adjust the pH to 7.5) 10 Waterad
100% Preparation example 3 Compound of example 10.0004% 15 PEG40010% Methylparaben0.2%
Propylparaben0.03% Croscarmellose-sodium4% HCI / NaOHgs (to adjust the pH to 7.5) 20 Waterad

100% Prepsoaioneangie 4 Compound of example310.04% 25 PEG400 10 Nt hpip2ies 82@72%
Propylparaben0.03%

administration form depends, among others, on the disease to be treated and on its
severity.

The compounds of the formula | can also be administered topically. Pharmaceutical
5 compositions suitable for topical use on the skin are in the form of ointment, cream,
lotion, paste, gel, hydrogel, spray, aerosol or oil. Carriers which can be used are
petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two or more of
these substances. The active ingredient is generally present in a concentration of
0.0001 to 15% by weight of the composition, for example 0.0005 to 2%.
10 In one embodiment, the topical preparation is present as a gel.

In a further embodiment, the topical preparation is present as a hydrogel.

A hydrogel is understood as meaning a polymer which comprises, but is insoluble in,
water, and whose molecules are linked chemically, for example by covalent or ionic

15 bonds, or physically, for example by loop formation of the polymer chains, to form a
three-dimensional network. Owing to incorporated hydrophilic polymer components,
they swell in water with a considerable increase in volume, but without losing their
material hold. A hydrogel consists, for example, of a hydrophilic solvent (for example
water), a moisturizer (for example glycerol) and a gel former (for example

20 croscarmellose-sodium).

The examples below show suitable gel preparations:

Preparation example 1

25
Compound of example 1 0.0004%
Glycerol 85% 10%
Methylparaben 0.2%
Propylparaben 0.03%
30 Croscarmellose-sodium 4%
HCIl / NaOH gs (to adjust the pH to 7.5)

Water ad 100%



Croscarmellose-sodium4% HCI / NaOHgs (to adjust the pH to 7.5) 30 Waterad 100% The hydrogels
are preparations for dermal application The hydrogels can be applied to open wound regions. The
hydrogels comprise the medicament in dissolved form, thus ensuring rapid skin and tissue penetration.
An aseptic\repaidionqaaeess ensures that no addig@nal microbiological B@NEPRAIOE3IYRr the
wound as a result of the application of the medicament. In one embodiment, preservatives (methyl-
and propylparaben) are additionally incorporated into the hydrogel to keep the pathogen load low.

In one embodiment, the hydrogel comprises the compounds of the formula I in 10 concentrations of
0.04 - 0.0004% (m/m). The aseptic hydrogel is stored in suitable sterile containers. In one
embodiment, the hydrogel is stored in sterile containers made of polypropylene. 15The amount of a
compound B RAEARMERRMMNE/Br its physiologically acceptable salts and/or solvates present in the
pharmaceutical compositions normally ranges from about 0.2 to about 800 mg, for example from about
0.5 to about 500 mg, for example from about 1 to about 200 mg, per unit dose, but depending on the

type of thgﬂﬁwm%%aéﬁmﬁésition it may als@ 1% Mgher. The pharmaceutical compositions
20usgally cppprisesiagn about 0.5 to about 90 penagnt by weight of the compound of the formula |

and/or its &%siﬁlogicallﬁacceptable salts and/or solvgltes. The production of the pharmaceutical

compositiSHERFEREied out in a manner knowh9@r se. To this end, one or more compounds of

the formularbppmjg)rdb@ﬁ physiologically acceptablg @2dts and/or solvates together with one or more

solid or liquid pharmaceutical carrier 25substances, or vehicles, and/or additives, or auxiliary
oot

Y
substanc PG BHIRSHEH medicament is ée@ired, other pharmacologically active compounds

having theqapewig®A prophylactic action are brouggt ift@d@jssttiele e Fag)administration
10 Water ad 100%

Preparation example 3

Compound of example 1 0.0004%
15 PEG400 10%
Methylparaben 0.2%
Propylparaben 0.03%
Croscarmellose-sodium 4%
HCI / NaOH gs (to adjust the pH to 7.5)
20 Water ad 100%
Preparation example 4
Compound of example 1 0.04%
25 PEG400 10%
Methylparaben 0.2%
Propylparaben 0.03%
Croscarmellose-sodium 4%

30

HCI / NaOH
Water

gs (to adjust the pH to 7.5)

ad 100%



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 30react in an undesired manner
with the compounds of the formula | or their physiologically acceptable salts or solvates. As examples

of types of\addiiveszsooughacan be contained in the pg@rmaceutical compoSiNERAJIREEGRIENLS,
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, flavorings and aromatic substances may be mentioned. Examples of carrier substances and

additives Fueavysigio gélsiplopiedhaadisiahiriffasapiitatieroatablpyrilogupxesn aeckispssdch as
ethanol, isopropanol, 1,2-propanediol, benzyl alcohols or g%/l%er&)%ﬁolyols, mannitol, polyethylene

glycols, p&R/BRESYIRRNGYESNS iy EBf MHHOSEIR CRBIRIRS/ rEMGLLhdissiRivsgErorm,

carbohydrpies shstira lpatRsekiluaastissaschanesamsstarch like corn starch, stearic acid and its
salts such as magnesium stearate, talc, lanolin, petroleum jelly, or 10mixtures thereof, for example

mixtures A& RGRAGHI R AT aRiESSERDALER 2HHORALT S ARIRIPARA' alcohols. The

communds afdherigiondahastdibavdqhsiiogicallysteriapiplRalio Al sRiasicanaiso e
lyophilized and the optained lyophilisates ysed for the production gf in'!ectable compositions, for

example. 28FRIRALEBE RIEHRPEHINE DA TMERRANY PLARYE SABoRAHg éﬂ}ﬂtable salt and/or

solvate thpresfporaradminipesaidrpandkesshrepadiibyeaseantbvas is usual, has to be adapted by
the physician according to the customary rules and procedures to the individual circumstances in order

to achieve an optimum effect. It depends, for example, on the nature and the severity of the disorder to

be treatedntbee2éhsiexdingeniveigiyaiddedsimualisesppastenesaraidhd thentfamailanimal patient, on
the efficacy and duration Oé.

ction qof the co und used, on whether the treatment is for the therapy
of b houRO B ERTHO RO A AT,

@61r_p 0 ctic, dm)n whether other active ingredients are administered
in addition to a compound of the formula I. In general, a daily dose from about 0.01 mg/kg to about 100
mg/kg, or from about 0.1 mg/kg.to 25 about 10 mg/kg, or from about 0.3 mg/kg t. aC{)outS mg/kg (in
ot sase SRR D SBRE R ST o8, BHHARe S GOl GO Rieal AN B i o
weighing apdrgd kgdtomden stelitatotitaiderirathtsultpoedailgtose can be administered in a
single dose or, in particular when larger amounts are administered, divided into several, for example
two, three or four, individual doses. The administration can also 30 be carried out continuously, for

exanple byhecatinueidirdusiomnpouinjestitie fdempenaingnoiohies pthysivialgiedipviocepratpecfitsase, it
D N e Yol OaTeY BIR SRRl pRAMRISL R (RIRORSRd ARFRATY ranges from
about 0.2 to about 800 mg, for example from about 0.5 to about 500 mg, for example
from about 1 to about 200 mg, per unit dose, but depending on the type of the
pharmaceutical composition it may also be higher. The pharmaceutical compositions
20 usually comprise from about 0.5 to about 90 percent by weight of the compound of the
formula | and/or its physiologically acceptable salts and/or solvates. The production of
the pharmaceutical compositions can be carried out in a manner known per se. To this
end, one or more compounds of the formula | and/or their physiologically acceptable
salts and/or solvates together with one or more solid or liquid pharmaceutical carrier
25 substances, or vehicles, and/or additives, or auxiliary substances, and, if a
combination medicament is desired, other pharmacologically active compounds having
therapeutic or prophylactic action are brought into a suitable form for administration
and dosage which can be used in human or veterinary medicine. As carrier substances
and additives, suitable organic and inorganic substances can be used which do not
30 react in an undesired manner with the compounds of the formula | or their
physiologically acceptable salts or solvates. As examples of types of additives which

can be contained in the pharmaceutical compositions and medicaments, lubricants,



The examples below illustrate the invention. When example compounds containing a basic group were
purified by preparative high S5pressure liquid chromatography (HPLC) on reversed phase (RP) column
material and, as customary, the eluent was a gradient mixture of water and acetonitrile containing

trifluoroacetio 20U3/0BAS2they were in part obtained4Q the form of their acRGTEHIRD$2/068D97
trifluoroacetic acid, depending on the details of the workup such as evaporation or lyophilization
conditions. In the names of the example compounds and 10their structural formulae any such
trifluoroacetic acid present is not specified. The prepared compounds were in general characterized by

spectroscpie&iaiatiaRd, ehrekantaaranhis i, nisatigwatsNaramReeldRiM Sagastd gk C retention
times (Rt; in min) which were gbtained by combined analytical HPLC/MS characterization 15 (LC/MS),

and/or nuBEEMRg RetiEneLEHERb LR IR et fts (PiHE AR FRlr DS RA O SMMifcal shift 8

(in ppm), hesuimbes afdrvslipeshatamnsorsratite Mubaket {ad ioaiatictstsiuhtals ¢hay geuble
doublet, t = triplet, dt = double tr(S)Iet 2“?{1 uartet, m = multiplet; br = broad) of the signals is given. In

the MS cHARRYBASS G ARBIS A AARBeS AR Rfesar &%F‘r’é RORRIZRIGA M, e.g.

M+, @ of godfurelakestien solchias, hsgemble bils; @véb(b’sﬂale@H@l% BURIRRatethanede Cidtas iopaivtH,
which was formed deé(igdm on the ionization method u ed is given. ﬁ? T)r@ll ,the i |on|za ion method
Aoy

was electrbgpPA9RBRZARS RBNEIASIY it éf&q_%l

Column: Ryugyisrianeyiexetghide k0 oy 6161, tﬁa%@tme‘lwwﬂywrmlmnee@@atuﬁ Yeigbse0.05%
tnfluoroacetlrcgg |d eluent B: aceﬁo nitrile; gradient: from 93% A + 7% B tT_S% A+ 95% B in 1.2 min,

then 5% A3 88N HLFHSH 8ﬁ?z%|Hﬁ°rﬁ%tﬁ&85E%rﬂs§d)K/%?r’fSB 6 CBh RPN Cas,

50 x 2.1 nawidlandits Saisretenas mﬁ@w&sﬂiwetéﬁrat@tethtbQéﬂ@lfﬁf@&r@mdnﬁihleﬂyt & acetonitrile +
0.08% formic acid; ﬁ%adﬂﬁ)ft from 95% A + 5% B 5% A + ﬁ5% Bin 1.1 min, then 5% A + 950%3 for

0.6 min; MEBHER HBHEERNPIA SHIYTES PEMBIRMMIIRIR BERO L 8T ENE SRV BY
flow rate: @sdmikinnios Jtiepléy. wighedldohols. The compounds of the formula | and their

physiologically acceptable salts and solvates can also be lyophilized and the obtained

lyophilisates used for the production of injectable compositions, for example.

15 The dosage of a compound of the formula | and/or a physiologically acceptable salt
and/or solvate thereof to be administered depends on the specific case and, as is
usual, has to be adapted by the physician according to the customary rules and
procedures to the individual circumstances in order to achieve an optimum effect. It
depends, for example, on the nature and the severity of the disorder to be treated, the

20 sex, age, weight and individual responsiveness of the human or animal patient, on the
efficacy and duration of action of the compound used, on whether the treatment is for
the therapy of an acute or chronic disease or prophylactic, or on whether other active
ingredients are administered in addition to a compound of the formula I. In general, a
daily dose from about 0.01 mg/kg to about 100 mg/kg, or from about 0.1 mg/kg to

25 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. The administration can also

30 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.



0.05% formic acid; eluent B: acetonitrile + 0.035 % formic acid; gradient: from 95% A + 5% B to 5% A
+ 95% B in 1.1 min, then 5% A + 95% B for 0.6 min; MS ionization method: ESI+ 10 Example 1
{445-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylacetic acid HO (a)
N-(2,6-Dishoropyidinad2e4-methoxy-3,5-dimethylbgnzamide 0 CINCI 15¥¢thRR201@0632%0Iution
of 2.7 ml of absolute pyridine in 5 ml of dry dichloromethane was initially added dropwise to a solution
of 5.00 g of 2,6- dichloropyridin-3-ylamine in 50 ml of dry dichloromethane. 6.70 g of 4-methoxy-3,5-
dimethylbenzoyl chloride, dissolved in 15 ml of dry dichloromethane, were then added, and the
reaction was stirred at OC for 1 h and then at room temperature for 16 h. 10% 20 strength aqueous
sodium bisulfate solution was then added, and the mixture was stirred for 15 minutes. The phases

were then S¥p SRR e AV HEBBLEIREIOE @ tracted twice with dichloromethane. The collected

organic phases were dried over sodium sulfate, filtered and concentrated under reduced pressure.
This gave 10.00 g (100%) of the product, which was used for the next step without any further

purificatiod’ PSR GATROYNES SRS TRA HPBSICEFB o WALG-RWifiFd by preparative high
5-Chipro-ridssipthmid Shetmetiay pijsiy lara)elh Aebdpyediprase (RP) column material and,

as customary, the eluent was a gradient mixture of water and acetonitrile containing

trifluoroacetic acid (TFA), they were in part obtained in the form of their acid addition

salt with trifluoroacetic acid, depending on the details of the workup such as

evaporation or lyophilization conditions. In the names of the example compounds and
10 their structural formulae any such trifluoroacetic acid present is not specified.

The prepared compounds were in general characterized by spectroscopic data and
chromatographic data, in particular mass spectra (MS) and HPLC retention times (Rt;
in min) which were obtained by combined analytical HPLC/MS characterization

15 (LC/MS), and/or nuclear magnetic resonance (NMR) spectra. In the NMR
characterization, the chemical shift & (in ppm), the number of hydrogen atoms and the
multiplicity (s = singlet, d = doublet, dd = double doublet, t = triplet, dt = double triplet, q
= quartet, m = multiplet; br = broad) of the signals is given. In the MS characterization,
in general the mass number (m/z) of the peak of the molecular ion M, e.g. M*, or of a

20 related ion such as the ion M+1, e.g. [M+1]", i.e. the protonated 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.

25 Method LC1
Column: Phenomenex, 4 uM, 10 x 2 mm, 1.7 um; flow rate: 1.1 ml/min; eluent A: water
+ 0.05% trifluoroacetic acid; eluent B: acetonitrile; gradient: from 93% A + 7% B to 5%
A +95% B in 1.2 min, then 5% A + 95% B for 0.2 min; MS ionization method: ESI*

30 Method LC2
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow rate: 0.9 ml/min; eluent A: water +
0.1% formic acid; eluent B: acetonitrile + 0.08% formic acid; gradient: from 95% A +



In a microwaveable vessel, 1.03 g of N-(2,6-dichloropyridin-3-yl)-4-methoxy-3,5- dimethylbenzamide
were dissolved in 15 ml of dry tetrahydrofuran, and 30 mg of copper(l) iodide, 57 mg of
1,10-phenanthroline and 1.54 g of cesium carbonate were 10added. In a microwave sunthesizer, the
reaction niwuEOwa®Ua826eated at 140C for 2 h. Farawork-up, the mixturee@assrReti0d297 of a
0.5 M aqueous hydrochloric acid solution. The mixture was extracted twice with ethyl acetate. The
collected organic phases were combined and the solvent was removed under reduced pressure. This
gave 0.88 g (98%) of the product, which was reacted further without any further 15purification. LC/MS

(Method L£98)B8Ré 59 4L ruspagzin 2894 [Mie]Se A + 95% B for 0.6 min; MS ionization
5-(2-Fluorophenoxy)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-b]pyridine  20In a microwaveable

vessel, 0.*?’?538"81‘1'5- ﬁforo-z-(4-methoxy-3,5- dimethylphenyl)oxazolo[5,4-b]pyridine were dissolved in
12 ml of absolute N,Ndimethylformamide, and 0.30 g of 2-fluorophenol and 1.02 g of cesium carbonate
were added. In a microwave reactor, the reaction was heated at 180C for 45 min. For work- up, the
mixture wYERRR Y P saturated agueous sodium bicarbonate solution and 25 extracted three times

with ethyl gegigif: UiFe coBIHNEN 8IGIYCHNIRAS W g Masbadratethosatwiated; adueauA Spetem+
bisulaite solution, dried over sodium sulfate, filtered and concentrated. The crude product was purified
by precipitaiorBRTc BRiRIHEG A AR AR P Atk Pl Ao RBIN 5 3G TE 294 & *
product. LEAVEStoVBIthad:LGB3)% Blir 1.23nmintheviz596385+ 16604 8Hb(c).6 min; MS ionization
445-(2-FIurﬁg%ﬁgg_ngg)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylpheno|

10 Example 1
{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}acetic acid

HO
N AN
el 4T
O N~ O
F

(a) N-(2,6-Dichloropyridin-3-yl)-4-methoxy-3,5-dimethylbenzamide

|
@]
H
Njfj\
O | —
Cl N Cl

15  With ice cooling, a solution of 2.7 ml of absolute pyridine in 5 ml of dry
dichloromethane was initially added dropwise to a solution of 5.00 g of 2,6-
dichloropyridin-3-ylamine in 50 ml of dry dichloromethane. 6.70 g of 4-methoxy-3,5-
dimethylbenzoyl chloride, dissolved in 15 ml of dry dichloromethane, were then added,
and the reaction was stirred at 0C for 1 h and the n at room temperature for 16 h. 10%

20 strength aqueous sodium bisulfate solution was then added, and the mixture was
stirred for 15 minutes. The phases were then separated, and the aqueous phase was
extracted twice with dichloromethane. The collected organic phases were dried over

sodium sulfate, filtered and concentrated under reduced pressure. This gave 10.00 g



A solution of 1.60 g of 5-(2-fluorophenoxy)-2-(4-methoxy-3,5- dimethylphenyl)oxazolo[5,4-d]pyridine in
50 ml of dichloromethane was cooled to 0C, 10 and 10.5 ml of a 1 M solution of boron tribromide in
dichloromethane were added over a period of 30 min. The mixture was stirred at OC for 1 h and at
room tempecRoe3ma8aeher 3 h. For work-up, satu@ted aqueous sodiurrOTUEBROAE EEBZHIMN was
added slowly to the reaction mixture. The precipitate was filtered off, washed with water and dried
under reduced pressure. The mother liquor was extracted twice with 15 dichloromethane. The organic
phases were combined, dried over sodium sulfate and concentrated. Combination of solid and
concentratedountae Fisl e Gave WHHoA9 ke dfdhendinessarsrendhbGY S (Meted LC2): Rt = 1.37
min; m/z = 351.10 [M+H] 20(e) tert-Butyl {445-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-
dimethylpRYAB%H I tate 395 mg of potassium carbonate were added to a solution of 250 mg of 4-(2-
fluorophen@yyiexaaelpiSeiiol Ry =290 e diine thgphemofnm-8if ml of dimethylformamide, and
181 mg of tert-butyl bromoacetate were then added. The mixture was stirred at room temperature for
16 h. The reaction mixture was then added to water and extracted twice with ethyl acetate. The
colleged gryanTHIhRS2S et bRy 8Bl dianaanipesy N dia 5w 14D mgidireo) of the title compound,
which was 5reacted further without any further purification. LC/MS (Method LC2): Rt = 1.34 min; m/z =
465.20 [M+H] (f) {445-(&-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylacetic acid

HO \ N AN
o) 7 P
O N Cl

In a microwaveable vessel, 1.03 g of N-(2,6-dichloropyridin-3-yl)-4-methoxy-3,5-
dimethylbenzamide were dissolved in 15 ml of dry tetrahydrofuran, and 30 mg of
copper(l) iodide, 57 mg of 1,10-phenanthroline and 1.54 g of cesium carbonate were
10 added. In a microwave sunthesizer, the reaction mixture was then heated at 140C for
2 h. For work-up, the mixture was added to 10 ml of a 0.5 M aqueous hydrochloric acid
solution. The mixture was extracted twice with ethyl acetate. The collected organic
phases were combined and the solvent was removed under reduced pressure. This
gave 0.88 g (98%) of the product, which was reacted further without any further
15 purification.
LC/MS (Method LC2): Rt = 1.41 min; m/z = 289.07 [M+H]"

(c) 5-(2-Fluorophenoxy)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-b]pyridine

\ N X
o) 7 P
o Ne)

20 In a microwaveable vessel, 0.75 g of 5-chloro-2-(4-methoxy-3,5-
dimethylphenyl)oxazolo[5,4-b]pyridine were dissolved in 12 ml of absolute N,N-
dimethylformamide, and 0.30 g of 2-fluorophenol and 1.02 g of cesium carbonate were
added. In a microwave reactor, the reaction was heated at 180C for 45 min. For work-
up, the mixture was added to saturated aqueous sodium bicarbonate solution and

25 extracted three times with ethyl acetate. The combined organic phases were washed



0 101 ml of trifluoroacetic acid was added to a solution of 170 mg of tert-butyl {445-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxylacetate in 3 ml of dichloromethane, and
the mixture was stirred at room temperature for 16 h. The reaction was then concentrated under

reduced pyessa0a.3p004ieddy preparative HPLC and4iieeze-dried. This gaweC33ErR (3 2%0p8DoRe title
compound. 15LC/MS (Method LC2): Rt = 1.32 min; m/z = 409.14 [M+H] Example 2
2-{445-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylpropionic acid HO 0 20
2-{445-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxylpropionic acid was

prepared gplegaushictd &iamole sbifteRdiliand $B)lnoreasian &fetSutfum sulfate, filtered
fluorophenox )oxazolo[5,4-b%pyridin-2-y1]-2,6-dimethylp_heno| with tert-butyl 2- bromoprQPi_onate and
subsequeﬁf‘@lﬁe%?é‘é(ﬁé&@: BECHASS ISR NEs)PRITLed By RRLIRIBION HO TaRfIR WRample 3

2-{445-(2 iR pRENBON@xaePABtHEPIR)IEH N Zotal-8; & g tBARBEePEMddircmethylpropionic acid
HOS LC/MS (Method LC3): Rt = 1.23 min; m/z = 365.16 [M+H]"
5
(d) 4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenol

N— "X
O™ >N o
F

A solution of 1.60 g of 5-(2-fluorophenoxy)-2-(4-methoxy-3,5-
dimethylphenyl)oxazolo[5,4-d]pyridine in 50 ml of dichloromethane was cooled to 0C,
10 and 10.5 ml of a 1 M solution of boron tribromide in dichloromethane were added over
a period of 30 min. The mixture was stirred at 0C for 1 h and at room temperature for
a further 3 h. For work-up, saturated aqueous sodium bicarbonate solution was added
slowly to the reaction mixture. The precipitate was filtered off, washed with water and
dried under reduced pressure. The mother liquor was extracted twice with
15 dichloromethane. The organic phases were combined, dried over sodium sulfate and
concentrated. Combination of solid and concentrated mother liquor gave 1.54 g
(100%) of the title compound.
LC/MS (Method LC2): Rt = 1.37 min; m/z = 351.10 [M+H]"

20 (e) tert-Butyl {4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-
dimethylphenoxy}acetate

TR D00

395 mg of potassium carbonate were added to a solution of 250 mg of 4-(2-

fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl)-2,6-dimethylphenol in 3.5 ml of



(a) tert-Butyl 2-{445-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-
dimethylphenoxy}-2-methylpropionate With ice cooling, 72 mg of triphenylphosphine were dissolved in
1 ml of dry 10 tetrahydrofuran, and 47 mg of diethyl azodicarboxylate were added. After 15 min, 80 mg
of 445-(2-fl\worgpheranggasazolo[5,4-b]pyridin-2-y1]-25-dimethylphenol were puitiezl folloggzbizy 32 pl
of triethylamine and 44 mg of tert-butyl alphahydroxyisobutyrate. The reaction mixture was then stirred
at room temperature for 16 hours, and another 72 mg of triphenylphosphine and 47 mg of diethyl
azodicarboxylate 15 were added with ice cooling. After a further 4 h at room temperature, the reaction

was concefiifatagiriehariifieddnurreparaive teitidatyl b are-Etia a2 thiafdaadidleTsrmpound.
LC/MS (Method LC2): Rt = 1.52 min; m/z = 493.27 [M+H

2
2-{445- (2 ERIBIS HESSHSLSbIOBT tﬁjﬁyﬁﬂ?ﬁ"éey&irzlé i@ﬁw{ﬁ&?@ﬂ&%ﬂ’ﬁ“?ﬂ&ﬁﬁﬁ?&ﬁé\%%ud
WO 2013@%&%@%@%@@@2@683&% ethyl acetate. The collected organic phases were
2-{445-(2-Fluoropheno é%gxazolo[S yr|d|n 2- dimethylphenoxy}-2- methxlproplonlc acid

was prepae8hAahEeY f@@%rﬁbl‘é ?gf'em?)ﬁﬂﬂl éﬁé?)@éé%é@%f;@ﬁp&wp ich was

2-{445- (Zﬁémmm)wmoéﬁwﬁﬁmﬁ@dmaﬂc&m Sdimethylphenoxy}-2-methylpropionate.

LCIMS (Method L C2): Rl = 1.36 min: mjz = 437.19 |
MRS KRS T &3 B iy T 372 I o vy

(f) {4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}acetic acid

HO
N AN
Sl T,
O N
F

10 1 ml of trifluoroacetic acid was added to a solution of 170 mg of tert-butyl {4-[5-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}acetate in 3 ml of
dichloromethane, and the mixture was stirred at room temperature for 16 h. The
reaction was then concentrated under reduced pressure, purified by preparative HPLC
and freeze-dried. This gave 85 mg (57%) of the title compound.

15 LC/MS (Method LC2): Rt = 1.32 min; m/z = 409.14 [M+H]"

Example 2
2-{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}propionic

acid
HO
N AN
O O 7 P
O N

20
2-{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}propionic
acid was prepared analogously to Example 1 (steps (e) and (f)) by reaction of 4-[5-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenol with tert-butyl 2-
bromopropionate and subsequent ester cleavage.

25 LC/MS (Method LC2): Rt = 1.35 min; m/z = 423.19 [M+H]"



Example 4 3-{445-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxy}-2,2-
10dimethylpropionic acid (a) Benzyl
3-{445-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxy}- 2,2-dimethylpropionate
15Analogyusiyt Bxonpis3 (step (a)), the reaction 96250 mg of 445-(2- PCT/EP2012/063297
fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenol with 178 mg of benzyl 3-
hydroxy-2,2-dimethylpropionate gave 160 mg (41%) of benzyl 3-{445-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxy}-2,2- dimethylpropionate. LC/MS
(Method LC2): Rt = 1.53 min; m/z = 541.37 [M+H] (b)

3- {445 (2- FIuorophenoxy)oxazoIo[S 4-b]pyridin-2-y1]-2,6-dimethylphenoxy}-2,2- dimethylpropionic acid

2-{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-2-

methylpropionic acid

HOW
N— "X
O™ N7 "o

F

(a) tert-Butyl 2-{4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-
dimethylphenoxy}-2-methylpropionate

TR

With ice cooling, 72 mg of triphenylphosphine were dissolved in 1 ml of dry
10 tetrahydrofuran, and 47 mg of diethyl azodicarboxylate were added. After 15 min, 80
mg of 4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenol were
added, followed by 32 ul of triethylamine and 44 mg of tert-butyl alpha-
hydroxyisobutyrate. The reaction mixture was then stirred at room temperature for 16
hours, and another 72 mg of triphenylphosphine and 47 mg of diethyl azodicarboxylate
15 were added with ice cooling. After a further 4 h at room temperature, the reaction was
concentrated and purified by preparative HPLC. This gave 60 mg (53 %) of the title
compound.
LC/MS (Method LC2): Rt = 1.52 min; m/z = 493.27 [M+H]"

20  (b) 2-{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-2-
methylpropionic acid



50 mg of palladium on carbon (5%) were added to a solution of 150 mg (41%) of benzyl
3-{445-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-y1]-2,6-dimethylphenoxy}-2,2- dimethylpropionate in
7.5 ml of ethyl acetate, and the mixture was hydrogenated at 5 bar for 16 h. The catalyst was filtered
off and the\ftirate 8/@948peentrated. This gave 101007mg (80 %) of the titlp COrRFROLR/06ERIS?
(Method LC2): Rt = 1.40 min; m/z = 451.21 [M+H] Determination of the pharmacological activity 15 A)
GTP-y-S assay using human Edg 1 receptors In order to determine the Edg 1 receptor activation by
the compounds of the invention, a GTP-y-S ((GTP-y-S = guanosine 5-[thio]triphosphate) assay for
G-protein coupleg,@d0receptor binding based on the scintillation proximity assay principle was used,
employing a cell mg?ﬁé@ ' ' i
the human Edg 1 regeptox. (a) €

cat. no. K6010- 01)Qillows e ge

Recombination Target (FRT) site by means of a Flp recombinage encoded by the p0G44 expression
plasmid. The integration of the pcDNAS/FRT expression construct into the Flp-In host cell line genome

results in hesuneriintion phEepRx I oesesbiphadgirbly fansiarrdiapndasame-

hygromycin-resistant, 5 One day prior to transfectlon 200 000 Flp-In-CHO cells were seeded in Ham

F-12 medMﬁQM@fﬂBﬁEﬁC@éﬂ%ﬁ%f’f@@%‘ﬂbﬁ%@ﬁ@é'%ﬂnﬁ@/&“fiﬂﬁaﬂc@mm}rpﬁﬁ%e@erbm

Science, ¢HbaRRgaIRORBAR) iP-paEl MR BREHBRYRAESAS @74%;{@2%@0@ Jerpight. Using the
FUGENE(r) 6 transfection reagent (Roche, cat. no. 11988387001), cells were cotransfected with the

Flp réomimeseyiirasxshndsmethiRepiRE2&ieand a modified plasmid additionally containing the
edg-1 genedAtSE@AOREWLC2): Rt = 1.36 min; m/z = 437.19 [M+H]"

Example 4
3-{4-[5-(2-Fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-2,2-
10 dimethylpropionic acid

Easansele

(a) Benzyl 3-{4-[5-(2-fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-
2,2-dimethylpropionate

s
S sosele

15 Analogously to Example 3 (step (a)), the reaction of 250 mg of 4-[5-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenol with 178 mg of benzyl 3-
hydroxy-2,2-dimethylpropionate gave 160 mg (41%) of benzyl 3-{4-[5-(2-
fluorophenoxy)oxazolo[5,4-b]pyridin-2-yl]-2,6-dimethylphenoxy}-2,2-
dimethylpropionate.



NM_001400) termed as pcDNA5-FRT-TO_nFLAG_DEST-EDG 1 with a 9:1 ratio. To obtain the
modified pcDNA5-FRT-TO_nFLAG_DEST plasmid, the Invitrogen plasmid pcDNA5/FRT/TO
(Invitrogen, cat. no. V6520-20) was adapted to the Gateway(r) (Invitrogen) cloning system by inserting
a Gateway\@@sXEIZ@msaming attR 15recombinatioa8ites flanking a ccd BRIETHE®2D82/063297
chloramphenicol-resistance gene (Gateway conversion system, Invitrogen, cat. no. 11828-029). In
addition a FLAG tag epitope was added before the 5' att recombination site to allow recombinant
expression of N-terminally FLAG-tagged proteins. 20For the transfection of one well, 1.08 jig of p0G44
and 0.12 jigopf1se BNAROGR T 2) ORNELAS3 RS MEDSS1 were et with 100 pl of serum-free Ham
F-12 medium containing 6 pl of FUGENE(r) 6 transfection reagent. After 20 min of incubation, the
transfection reagent/DNA complex was distributed dropwise on the cells. The cells were incubated for
24 h at 37@) 3R heElipfsiiehvgivnes dansislpotdm 2P REiHketyRinenegistapr), cat. no.
658175) containing Ham F-12 medium supplemented with 10% of FCS but without antibiotic and were
incubated(%mmllpﬂmpﬁétﬁ‘éﬁer transfection, the medium was replaced by selection medium (Ham
F-12 supplemented withd0% of FCS and 300 jig/m1 of hygromycin B (Invitrogen, cat. no.
10687-010)). Thef_lla gdm was exchanged every 2 to 3 days until a resistant population of cells had 30
grown. Cells were seve '
more than 25 % of con

in selection medium (see above) and centrifuged at 200 x g for 5 min. Cells were resuspended in a
mixtube of 90% of FCS and 10/0 of dimethyl sulfoxide and stored fr6zen in liquid nitrogen. 5 (b)

Membran%mgagﬁpana%imﬂrshreaﬁoerﬁwaaﬁ%r@%a@&ﬁie%déartﬁraﬂ%rfs@?@;q%%reﬂhe

afore-describe O FlIp-In cell line constitutively overexpressing the human E receptor. Briefly,

the cryopﬂ_@@@_zvéa-&@[&ﬁéwfﬁramﬂm@mﬂﬂéaéﬁtpbﬁcﬂ/mrew’nikﬁbafwbac@rmmgwleéﬂzneéyfitara-ﬂasks
(Becton DigK{BERfn FEbidhd I P Gl (F AW AR SIRRPER DYixYaR Y M UrElRHAY RS 5

phosphate-buffefed saline (PBS; Gibco, cat.no. 14190), and cells were harvested with a

rubber-pohééiedir thud Belaadaty sanaslipsecbeianeherfibiatal Wath @ pesiisaie thnibi e avektail
(conr_ﬂgletelry@W@S@@b}g@igﬁﬂgqﬁ[&eﬁﬁ{pggna_697498; 1 tablet per 50 ml) and subsequently
4C fo [

centrifuged at r 15'min at . N
LC/MS (Method LC2): Rt = 1.40 min; m/z = 451.21 [M+H]

Determination of the pharmacological activity
15
A) GTP-y-S assay using human Edg 1 receptors

In order to determine the Edg 1 receptor activation by the compounds of the invention,
a GTP-y-S ((GTP-y-S = guanosine 5'-[thio]triphosphate) assay for G-protein coupled

20 receptor binding based on the scintillation proximity assay principle 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

25 The Flp-In™ expression system (Invitrogen, cat. no. K6010-01) allows the generation
of stable mammalian cell lines into which the gene of interest has been integrated
through homologous recombination at a specific genomic location called Flp

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



151100 x g (Heraeus Minifuge T). For cell lysis, the pellet was resuspended in a 4C cold hypotonic
buffer consisting of 5 mM HEPES (Sigma-Aldrich, cat. no. H-0981), 1 mM EDTA (disodium salt; Merck,
cat. No. 8418) supplemented with protease inhibitor cocktail (as above) in which cells were stored for

another 19yQiron3m@04808 lysis, cells were centrifuged at 4C for 10 min 2a0(ErPg(Heiee3avlinifuge
T). The pellet 20 was disrupted in a Dounce homogenizer, diluted with the supernatant of the previous
centrifugation and subsequently centrifuged at 4C for 10 min at 500 x g (Heraeus Minifuge T) in order

to separate nuclei and still intact cells from the membranes mainly present in the supernatant. The

supernataO @as; egpredsies praRyvimatornie buiée ansreentiéuged NRsrkrarkpfvesid Zohsatict
approximately 18 GOOLﬁs%for 2 h at 4C. After 25(:entr|fugtat|on the membrane pellet was resuspended

in a storinty LIRS Ehhidars! SES e eioBteT epLS I R ERORIIRKOBRT HoE 6266)CL RIS TA (as

above) supnieBigaple & AriTdirieasadhdkiben € ogkfrihigsiakeyptahe 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 30Protein Assay, cat. nos. 500-0113,

500-GL14 GO LA BiotCloGrEn$fe2 s 00T DeEHR IEHbress Mepaasisdealiaingehim () was

employed in g. commercially available scintillation OX|m|ty S A) kit for G- rote| coupled
receptor SRR ORATHBRE A SR anCEs B AT S LB A RS b aF

ligandindueetblrsiiigheé 3batradicketab S DB) nSate- Wellrpmetah@oﬁwbmldrmrabr@ﬁswhich is
bound to scintillation beads, sti uIates the em| sion of light and allow C&uantl the in vitro activity

of the Edgcpéé)d(ﬁgﬁgt&Mﬁm% erhlGELY §r68 80 BrRraY- N ISQantlaIIy according
to the maan%aaemom;twtmeraefﬂrerﬁaéttddmtmherm@m&mmn&@@mlpe@s@wepmsuﬁaended

in a yeconstit bu er co of Tris l§) S%ﬁﬁlemﬁ}";d with O 1% (w/v) sodium azide
and suB &}|UE8 %ﬂw%e'@if Y E3RSIEHRY PRASEECEERHAM N9ac, 1
mM EDTA\WS@@MB() mduanqsbmumwmmmm DEITEDG finalthead: Qcm@ntr@tlon of
30 mg/ml. \Wells ere ‘eﬁ Iﬁz\jéh cified buffer fa 100 15guanosine
ciphosphREREIES SERLERS B BT Sl e s O Feld  (PicgeR PIasii
pcDNA5/FRT/TO (Invitrogen, cat. no. V6520-20) was adapted to the Gateway®
(Invitrogen) cloning system by inserting a Gateway cassette containing attR
15 recombination sites flanking a ccdB gene and a chloramphenicol-resistance gene
(Gateway conversion system, Invitrogen, cat. no. 11828-029). In addition a FLAG tag
epitope was added before the 5' att recombination site to allow recombinant
expression of N-terminally FLAG-tagged proteins.

20  For the transfection of one well, 1.08 pug of pOG44 and 0.12 ug of pcDNA5-FRT-
TO_nFLAG_DEST-EDG 1 were mixed with 100 ul of serum-free Ham F-12 medium
containing 6 pl of FUGENE® 6 transfection reagent. After 20 min of incubation, the
transfection reagent/DNA complex was distributed dropwise on the cells. The cells
were incubated for 24 h at 37<C. Then the cells fro m 3 wells were transferred to a T75

25 flask (Greiner Cellstar®, cat. no. 658175) containing Ham F-12 medium supplemented
with 10% of FCS but without antibiotic and were incubated another 24 h. 48 h after
transfection, the medium was replaced by selection medium (Ham F-12 supplemented
with 10% of FCS and 300 pug/ml of hygromycin B (Invitrogen, cat. no. 10687-010)). The
medium was exchanged every 2 to 3 days until a resistant population of cells had

30 grown. Cells 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. 660175) and cultivated for



assay buffer/dimethyl sulfoxide resulting in a final concentration of the test compound of 10 p.M. For
the high controls, 10 pl of a solution of sphingosine-1-phosphate (SIP; Sigma, cat. no. S-9666),
resulting in a final S1P concentration of 10 pM, and for the low controls 10 pl of assay buffer, was

added intgyvrespetByeoasils instead of the 20solutionsgf the test compoundPATYEHZEGIEGER297
equivalent amounts of dimethyl sulfoxide. Then 10 pl of a [35S]GTP-y-S solution (4 nM) and the Edg 1
membrane preparation obtained in (b) (15 jig membrane proteins in 100 pl of assay buffer) were added
to each well. After incubation of the plates at room temperature for 5 min, 50 pl of the specified

scintillatiopieAg BFRaRIOT IS WerBharasstaddrsmARE calturthaaeinsykpben el of ¢otein at
room temr%jeraturex lates were centrifuged for 10 min at 500 x g. Quantification of [35S]GTP-y-S

1 g ]
binding antTHOSWEBDESUIRER AREH Wl niadurt P BY InlESHS i B8N I RENICMRFIBETL(SRRlac)
over 1 minpéeklesiuaieriaclsraundooneser SyriHbrartianebhesrsreribe ilow poxtues 4l

measurements were made in griplic ite. The receptor activation by the test compound is expressed in
30percentOP e S eefvelighAHIRGHO PiciBe @d RIQEPES 36 DI H S hble 2

activaions observed with example compounds at 10 pM are listed. WO
2013/00482652PCT/EP2012/063297 Table 2; Edg 1 receptor activation by example compounds at 10
p.M in pet@BrYIEMRPISRERRH BP0 p.M S1P Example % activation 1 74 2 51

A membrane preparation was obtained by standard methods from the afore-described
CHO Flp-In cell line constitutively overexpressing the human Edg 1 receptor. Briefly,
the cryopreserved cells were taken in culture and grown until confluency in T175 cell
10 culture flasks (Becton Dickinson, cat. no. 35 5001). Cell culture was stopped by
washing with calcium-free phosphate-buffered saline (PBS; Gibco, cat. no. 14190),
and cells were harvested with a rubber-policeman in 4°C cold and calcium-free PBS
supplemented with a protease inhibitor cocktail (complete protease inhibitor; Roche,
cat. no. 1697498; 1 tablet per 50 ml) and subsequently centrifuged at 4C for 15 min at
15 1100 x g (Heraeus Minifuge T). For cell lysis, the pellet was resuspended in a 4C cold
hypotonic buffer consisting of 5 mM HEPES (Sigma-Aldrich, cat. no. H-0981), 1 mM
EDTA (disodium salt; Merck, cat. No. 8418) supplemented with protease inhibitor
cocktail (as above) in which cells were stored for another 15 min on ice. After lysis,
cells were centrifuged at 4T for 10 min at 400 x g (Heraeus Minifuge T). The pellet
20 was disrupted in a Dounce homogenizer, diluted with the supernatant of the previous
centrifugation and subsequently centrifuged at 4C for 10 min at 500 x g (Heraeus
Minifuge T) in order to separate nuclei and still intact cells from the membranes mainly
present in the supernatant. The supernatant was then diluted in hypotonic buffer and
centrifuged (Beckmann, Avanti J251) at approximately 18 600 x g for 2 h at 4C. After
25  centrifugation, the membrane pellet was resuspended in a storing buffer consisting of
20 mM HEPES; 150 mM NacCl (Merck, cat. no. 6400), 1 mM EDTA (as above)
supplemented with protease inhibitor cocktail (as above). The membrane preparation
was aliquoted and stored at -80 C. Protein concentration of the membrane preparation
was determined in a sample by means of a commercial protein assay (Bio-Rad, DC
30 Protein Assay, cat. nos. 500-0113, 500-0114, 500-0115).

(c) GTP-y-S-Assay



3394 86 It can be seen from the measurement data that the compounds are highly suitable for
5wound healing and in particular for treating wound healing disorders of patients with diabetes.
Claims 1. A compound of the formula I, in any of its stereoisomeric forms, or a mixture of

stereoisomaD BI04 8P ratio, or a physiologicallg acceptable salt thergof WE®2phz6328AIlY
acceptable solvate of such a compound or such a salt, RI-0 X-Y- 0OCY--0 wherein

The Edg 1 membrane preparation obtained in (b) was employed in a commercially
available scintillation proximity assay (SPA) kit for G-protein coupled receptor binding
from Amersham Biosciences/GE Healthcare (code RPNQ0210), in which ligand-
induced binding of **S-radiolabeled GTP-y-S to the receptor-containing membrane,

5 which is bound to scintillation beads, stimulates the emission of light and allows to
quantify the in vitro activity of the Edg 1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufacturer's instructions.
Before start of the experiments, scintillation beads were suspended in a reconstitution
buffer consisting of Tris-HCI (pH 7.4) supplemented with 0.1% (w/v) sodium azide and

10 subsequently diluted on ice with assay buffer (consisting of 20 mM HEPES, 100 mM
NaCl, 1 mM EDTA (as above), 1 mM dithiothreitol (DTT), adjusted to pH 7.4) to a final

bead concentration of 30 mg/ml.

Wells were charged with 10 ul of the specified assay buffer, 10 ul of a 100 uM

15 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 uM. 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 uM, and for the
low controls 10 pul of assay buffer, was added into respective wells instead of the

20 solution of the test compound. All wells contained equivalent amounts of dimethyl
sulfoxide. Then 10 pl of a [*>S]GTP-y-S solution (4 nM) and the Edg 1 membrane
preparation obtained in (b) (15 pg membrane proteins in 100 pl of assay buffer) were
added to each well. After incubation of the plates at room temperature for 5 min, 50 pl
of the specified scintillation bead suspension (30 mg/ml) were added. After a further

25 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 control. All measurements
were made in triplicate. The receptor activation by the test compound is expressed in

30 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.



10 X is selected from the group consisting of (Ci-C6)-alkanediyl, (C2-C6)-alkenediyl, (C2-
C6)-alkynediyl, (C3-C7)-cycloalkanediyl, (C1-C6)-alkanediyloxy and (C3-C7)- cycloalkanediyloxy; all of
which are optionally substituted by one or more identical or different substituents selected from the
group cong/sding 0802826 and hydroxyl, 15where B2 oxygen atom of theRCiFERDz0k2resddoxy and
(C3-C7)-cycloalkanediyloxy groups is attached to group Y; Y is selected from the group consisting of
phenylene and a bivalent radical of an aromatic 5-membered or 6-membered monocyclic heterocycle
which contains 1, 2 or 3 20identical or different ring heteroatoms selected from the group consisting of
N, 0 and Siaukere pag of et BERARID R IMSEIAYIRAEBNHBYARIENBIVOR Periitaerid4 and
where the phenylene and the bivalent radical of an aromatic heterocycle are optionally substituted at
one or mdtENAYRRBEAAMSBY identical or different substituents R5; 25 is selected from the group
consistingeaddmygl@gen and (Ci-C4)-alkyl; R2 and R3indepefig@isly of one another are selected from
the group. Pnnciqfing of H, halngpn, hydmyyl, ((‘i- A)-nlkyl-, ((‘i-(‘A)-aIkylnyy, ((‘i-(‘A)-alkyl-Q(ﬂ)m-,
amino, 30Aitro, cyano, hydroxycarbonyl, (C1-C4)-alky I&ycarbonyl, aminocarbonyl and aminosulfonyl,
(C3-C7)-cycloalkyl-CwH2w- and oxy, where w is selgcigd from the group consisting of 0, T and Z;
R4 is selected from the group consisting of (C1-C4)-alkyl (C3-C7)-cycloalkyl-CwH2w- and 5oxy,
where w|i$ selected from the group consisting of 0, 1|ad 2;

4 86

It can be seen from the measurement data that the compounds are highly suitable for

5 wound healing and in particular for treating wound healing disorders of patients with

diabetes.



R5 is selected from the group consisting of halogen, hydroxyl, (CI-C4)-alkyl-, (03-05)-
cycloalkyl-C,H2z-, (C1-C4)-alkyloxy, (Ci-C4)-alkyl-S(0)m-, amino, nitro, cyano, hydroxycarbonyl,
(CI-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z 10is selected from the group
consistingyg0020.131002;828s selected from the groug®onsisting of 0, 1 an@TZ2ER®D¢20p3rnd of the
formula I, in any of its stereoisomeric forms, or a mixture 150f 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, characterized in that Xis (C1-C6)-alkanediyloxy, where the oxygen
atom of the|&hsC6)-alkanediyloxy 20group is attached to the group ; is phenylene, where the
phenylene is optionally substituted at one or more ring carbon atoms by identical or different
substituents R5; 25R1is hydrogen or (C1-C4)-alkyl; R2 and R3independently of one another are

selected from %‘tﬁrﬁi@UﬁcC@ﬂﬂh‘étlﬂﬁrﬁUfé Ihﬂi%%ﬂohkgrﬁﬁfbd@érﬁé)cﬂlﬁvﬂns (Gt&ialidwty,
(C1-C4)-alkyl-S(0)m-, amjno, nitro, cyano hydrox arbonyl, a1C| C4)- al%%(gcarbonyl aminocarbonyl

and 30anﬁﬁ%r§9féﬂme(@§%ﬂsd§)@6%(ll@ eVl 3 ﬁl?l%}c eRERR bR th@grbup

consistingobi/Biclodichly &ispeshrsiasiieeadheugioemsositicdindagesaliydroxyl, (CI-C4)-alkyl-,
(03-05)- cycloalkyl-C,H2z-, (C1-C4)-alkyloxy, (Ci-C4)-alkyl-S(0)m-, amino, nitro, cyano,
hydroxycarbonyl, (CI-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z is selected

from the group conS|st|¢gl_oi8 land 2;5
oI e
O

R2

wherein

10
X is selected from the group consisting of (C;-Cg)-alkanediyl, (C,-Cg)-alkenediyl, (C,-
Ce)-alkynediyl, (C3-C;)-cycloalkanediyl, (C;-Cg)-alkanediyloxy and (C3-C7)-
cycloalkanediyloxy; all of which are optionally substituted by one or more identical or
different substituents selected from the group consisting of fluorine and hydroxyl,

15 where the oxygen atom of the (C;-Cg)-alkanediyloxy and (C3-C7)-cycloalkanediyloxy
groups is attached to group Y;

Y is selected from the group consisting of phenylene and a bivalent radical of an
aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or 3

20 identical or different ring heteroatoms selected from the group consisting of N, O and
S, where one of the ring nitrogen atoms may carry a hydrogen atom or a substituent R*
and where the phenylene and the bivalent radical of an aromatic heterocycle are
optionally substituted at one or more ring carbon atoms by identical or different
substituents R>;

25

R* is selected from the group consisting of hydrogen and (C;-C,)-alkyl,

R?and R® independently of one another are selected from the group consisting of
H, halogen, hydroxyl, (C1-Cy)-alkyl-, (C1-Cy)-alkyloxy, (C1-Cy)-alkyl-S(O)m-, amino,

30 nitro, cyano, hydroxycarbonyl, (C;-C,4)-alkyloxycarbonyl, aminocarbonyl and



m is selected from the group consisting of 0, 1 and 2. 3.The compound of the formula I, in any of its
stereoisomeric forms, or a mixture of stereoisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a 10physiologically acceptable solvate of such a compound or such a salt

as claimeghio dang/b@g2a&haracterized in that Xis 64L-C6)-alkanediyloxy PE@TeRPI@E 0xyg8Roatom of
the (C1-C6)-alkanediyloxy group is attached to the group Y; 15 is phenylene, where the phenylene
is optionally substituted at one or more ring carbon atoms by identical or different substituents R5;
R1is hydrogen or (C1-C4)-alkyl; 20 R2 and R3independently of one another are selected from the

group congifitigsafibhyraiogen, hyptRakyiGl;F4)-alkid-oxG Inhérelkytoxg dEid o yk Seup-,
amino, nitro, cyanoilg?//laroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,

(C3-C7)-cSRIGAHN ol 2BfPoxy, where w is selected from the group 25consisting of 0, 1 and 2;
R5is (C1-C4)-alkyl; m is selected from the group consisting of 0, 1 and 2. 30 4.The compound of the

formula I, in,any of its stereoisomeric forms, or a mixture
R™ Is selected from the group consisting of (C;-C4)-alkyl, (C3-C7)-cycloalkyl-C,,H.- and

5 oxy, where w is selected from the group consisting of 0, 1 and 2;

R® is selected from the group consisting of halogen, hydroxyl, (C;-C4)-alkyl-, (C3-Cs)-

cycloalkyl-C,Ha;-, (C1-Cy)-alkyloxy, (C1-Cy4)-alkyl-S(O)n,-, amino, nitro, cyano,

hydroxycarbonyl, (C;-C,)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z
10 is selected from the group consisting of 0, 1 and 2;

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

2. The compound of the formula |, in any of its stereoisomeric forms, or a mixture
15 of stereocisomeric 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, characterized in that

X is (C1-Cs)-alkanediyloxy, where the oxygen atom of the (C;-Cg)-alkanediyloxy
20 group is attached to the group Y;

Y is phenylene, where the phenylene is optionally substituted at one or more ring

carbon atoms by identical or different substituents R>;
25 R' s hydrogen or (C1-Cy)-alkyl;

R?and R® independently of one another are selected from the group consisting of
H, halogen, hydroxyl, (C1-Cy)-alkyl-, (C1-Cy)-alkyloxy, (C1-Cy)-alkyl-S(O)m-, amino,
nitro, cyano, hydroxycarbonyl, (C;-C,)-alkyloxycarbonyl, aminocarbonyl and

30 aminosulfonyl, (C3-C;)-cycloalkyl-C\,Hz,- and oxy, where w is selected from the group

consisting of 0, 1 and 2;



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 3,
characterized in that Xis (C1-C4)-alkanediyloxy, where the oxygen atom of the (C1-C4)-alkanediyloxy
5group is Ar@ackEBIoshezgoup Y; is phenylene 5@here the phenylenepcaptprailnésorted at
one or more ring carbon atoms by identical or different substituents R5; 10R1is hydrogen; R2 and R3
independently of one another are selected from the group consisting of H, halogen; 15R5is
(CI-C4)-alkyl. 5. A pharmaceutical composition, comprising at least one compound of the formula | as
claimed inRény eéRrlatasfoid fher oy solngitaily FoseRgdie sadrthigieet,oc A Rivgiolaoicelly
acceptable solvate of such a compound or such a salt, and a 20pharmaceutically acceptable carrier.

6. The phanfiedificaridemGeifon-adiQieltin Crlitl - RPNt G N¥PPRarmaceutical
compositiagdsoxsHese)ip(eracalion 6%y EAmHBRParHcHItR Fyinke Anmaaimesyin eRyref glaims

ltod4ora physioloaicalfl% acceptable salt thereof, or a physiologically acceptable solvate of such a

compoundPrGERY UM {HE MO UR candshag IR 4 7R €ompound of the formula | as claimed in any

of clagms 1 to 4 or a 30physiologically acceptable salt thereof, or a physiologically acceptable solvate

of such a compound or ]§uch %salt, for the treatment of wound healing disorders.
m Is selected from the group consisting of 0, 1 and 2.

3. The compound of the formula I, in any of its stereoisomeric forms, or a mixture
of stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
10 physiologically acceptable solvate of such a compound or such a salt as claimed in

claim 1 or 2, characterized in that

X is (C1-Cg)-alkanediyloxy, where the oxygen atom of the (C;-Cg)-alkanediyloxy
group is attached to the group Y;

15
Y is phenylene, where the phenylene is optionally substituted at one or more ring
carbon atoms by identical or different substituents R>;
R'  is hydrogen or (C;-Cy)-alkyl;

20

R?and R® independently of one another are selected from the group consisting of
H, halogen, hydroxyl, (C1-Cy)-alkyl-, (C1-C4)-alkyloxy, (C1-Cy)-alkyl-S(O)n-, amino,
nitro, cyano, hydroxycarbonyl, (C;-C4)-alkyloxycarbonyl, aminocarbonyl and
aminosulfonyl, (C3-C5)-cycloalkyl-C,H,.~ and oxy, where w is selected from the group

25 consisting of 0, 1 and 2;

R°  is (C1-Cy)-alkyl;

m is selected from the group consisting of 0, 1 and 2.
30
4, The compound of the formula I, in any of its stereoisomeric forms, or a mixture

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



9.The compound of the formula | as claimed in any of claims 1 to 4 or a physiologically acceptable salt
thereof, or a physiologically acceptable solvate of such a compound or such a salt, for wound healing.
510.The compound of the formula | as claimed in any of claims 1 to 4 or a physiologically acceptable

salt thereaf/Or20 pRyEIaBRECally acceptable solvate &fgsuch a compound oPSUTHER 2ait2f06329Nd
healing in diabetics. 11. The compound of the formula | as claimed in any of claims 1 to 4 or a
10physiologically acceptable salt thereof, or a physiologically acceptable solvate of such a compound
or such a salt, for the treatment of diabetic foot syndrome. 12. The compound of the formula | as

claimed inpanyielogRiany héedpaiRrsyrigledicalicaecesiapiripaliohaienfadizi BRYSIAIEITY
acceptable solvate of such 15a compound or such a salt, for the treatment of cardiovascular disorders.
13. The cOMPIMBEREFEHMEIL 1as FIRTREIRTZRY Br8aims 1t0 4 or a physiologically acceptable
salt thereof, or a physiologically acceptable solvate of such a compound or such a salt, for

cardioprotection. 20 ) ,
X is (C;-C4)-alkanediyloxy, where the oxygen atom of the (C;-Cy)-alkanediyloxy

5 group is attached to the group Y;

Y is phenylene, where the phenylene is optionally substituted at one or more ring

carbon atoms by identical or different substituents R>;
10 R' s hydrogen;

R?and R® independently of one another are selected from the group consisting of H,

halogen;
15 R> s (C1-Cy)-alkyl.

5. A pharmaceutical composition, comprising at least one compound of the
formula | as claimed in any of claims 1 to 4 or a physiologically acceptable salt thereof,
or a physiologically acceptable solvate of such a compound or such a salt, and a

20 pharmaceutically acceptable carrier.

6. The pharmaceutical composition as claimed in claim 5, characterized in that the

pharmaceutical composition is a hydrogel preparation.

25 7. The compound of the formula | as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for use as a medicament.

8. The compound of the formula | as claimed in any of claims 1 to 4 or a
30 physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for the treatment of wound healing disorders.
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9. The compound of the formula | as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for wound healing.

10. The compound of the formula | as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for wound healing in diabetics.

11. The compound of the formula | as claimed in any of claims 1 to 4 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.

12. The compound of the formula | as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for the treatment of cardiovascular disorders.

13. The compound of the formula | as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such

a compound or such a salt, for cardioprotection.



