WO 2013/004824PCT/EP2012/063294 Description Carboxylic acid derivatives having an
oxazolo[4,5-c]pyridine ring 5The invention relates to carboxylic acid derivatives having an
oxazolo[4,5-c]pyridine ring and physiologically acceptable salts thereof. Structurally similar compounds
are already described in the prior art (see WO 2009/154775), which are suitable for treating multiple

sclerosis. W poagdgooaxtpon of 10 these compounds consists in causing a HeFERRDA0sTAbe 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
lymphocytesstipiddG 1 signal pathway is permanently suppressed, as a result 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 n@ahssgfit el derilativgsyapirs xie oxa oo PasEpsigieatygeduced. 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

200961547 He ihveasion alkgetabtbarsvseidoncia Herwieeves e amvbicty display-a thempeutically
utilizable action. The object was in particular to provide ngvel compounds which are suitable
specificallg}'?gr%&f??&/ ﬁ@éﬂﬂﬁ%f%% Br S tRYtment of wound 25healing disorders in
patients with diabetes. In addition, it was desirable to provide compounds which are suitable for the

treatment of diabetjc foot syndrome (DFS). Furthermore, it was desirable to achieve a reproducible
activation SYHRUERR STURL O GOHal 5 ATRVAUR GRS e R A B igreal terms. a

persistentzgyaBAT phiheEECatesignalpatonaradidg multiple 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 |



The invention therefore relates to compounds of the formula | in which 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 furthermore relates to processes for the
preparatioyyof 2onypoongsspf the formula I, their use, m particular as active iP@QEHEHEHSIR/063294
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 oﬂ%term hyperglyﬂamia aused for example by poor blood sugar regulation.
The causes include circulation,15disordersgesp cia\H}Nn the @fea @f the,small vessels, which lead to
impaired oxygen and nutrient}lﬁ of thextissug. Moyeover ithe cell division and cell migration rate of
keratinocytes, fibroblasts anfdermal endotflial Ceffs is @duced ¥ dditionally, the activity of various
defense cells (granulocytes) with reduced phagocytosis (engulfing BAd destruction of bacteria) is
restricted. The action of antibodies (immunoglobulins) 20against bacteria at high blood sugar levels is
also restricted. AccordingI}/, wounds and infections in patients with diabetes have to be cared for in a
particular inayhTheXENg R rdRepiad R anecastdelsieddelaysthelial differentiation gene (Edg) receptor
family of currently eight identified class A GPCRs (G-protein coupled receptors). This 25family can be
divided into subfamilies of sphingosine-1-phosphate (Si P)-activated receptors (five members) and

receptors hoevarehepigsophagiviatdibaganiRAndseé ihedesardla TietbHnadgimasedgahd S1P is a

pluripoten holipi i ' ivag : ptor
i, naily B T8 By BB S Rl TR PR L)
Although SuSTTTehanisr@tension sieacinedde IR 2A9EERE, SnlMeiDUeSiNIAI teeiiBALes of S1P
are mediaigr i 9 ARINALANBF FRIJRERIRISH o BomBBIREAIY heths AR Meheir use, in

particular as active ingredients in pharmaceuticals, and pharmaceutical compositions

10  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
15 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)
20 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
25 family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated
receptors (five members) and receptors activated by lysophosphatidic acid (LPA; three
members). The endogenous ligand S1P is a pluripotent lysophospholipid acting on
different cell types by activating GPCRs from the Edg receptor family, namely Edg 1 (=
S1P1), Edg 3 (= S1P3), Edg 5 (= S1P2), Edg 6 (= S1P4) and Edg 8 (S1P5). Although

30 S1Pis also described as an intracellular messenger, numerous cellular responses of



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, cardioprotection, peripheral arterial occlusive disease, kidney disorders and respiratory
disorders. The present invention provides compounds of the formula | in any of their 10sterecisomeric

forms, or guodons@oigpepisomeric forms in any rati®, or a physiologically rcreERRE satigBeedof, or
a physiologically acceptable solvate of such a compound or such a salt, RI-0 OONO 15 wherein X is
selected from the group consisting of (Ci-C6)-alkanediyl, (C2-C6)-alkenediyl, (02- 06)-alkynediyl,

(03-07)-cysiqalkanpimiated W -tlkanafixtony sndd§ selépisiey daakanpaiviexydallahwkishyane

optionally substituted by one or more identical or different substituents selected from the group
consisting M AIRPIY RSO NaRER (o G oe AaesarEHRY ?Jieb%'?ta%é’ﬁ&&?@iéi?%ﬂﬁ

(03-07)-cygtaadikanediyloxy groups is attached to group Y; 25Y is selected from the group consisting of
phenylene and a bivalent radical of an

5 Known indications of Edg 1 receptor agonists are, for example, cardiovascular
disorders, atherosclerosis, heart failure, cardioprotection, peripheral arterial occlusive

disease, kidney disorders and respiratory disorders.

The present invention provides compounds of the formula | in any of their
10 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,

1
R—O N AN
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15

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



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 radical of an aromatic heterocycle are optionally substituted at one or more ring carbon atoms

by identicglor 2lifigeaygaastituents R5; R1is selectedifrom the group consising/efApairogssand
(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,

hydroxycaspaonhif-dobditatkd axysashsmmo amingcaihy banw amynasutieaybr different
(C3-C7)-cycloalkyl-CH2+ and oxy, where w is selected from the group 10consisting of 0, 1 and 2; R4 is

selected f%%%?&g consisting of (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CH2- and oxy, where w is
selected from the group consisting of 0, 1 and 2; 15R5 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, nit%, cyaiioHGaBEm IQwW%l@lBQﬁanﬁ%%mégﬁ&é@Am’aminosulfonyl,
wherg z is selected from the group consisting of 0, 1 and 2; 20m is selected from the group consisting

of 0, 1 and 2. Structural elements such as groups, substituents, hetero ring members, numbers or
other fontR e o BRSSPI B ARE eBe SRt (TN AR PSS IMGNdEr

times in the, eriegeuNdy @fdke fooTa@) lanen ACpdspenddoily, qoIre SarypiEhavarmoof the
indicated meanings ang can in each c SZ be iéen jcal to or g{ﬁergnt from one an?ther. For example,
VAR i

the alky! gPBlihs® QYRR Cirbe) iRy GRiaRYLRminocarbonyl 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



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 carbon atoms in an alkyl group can be 1, 2, 3, 4, 5 or 6, or

1, 2, 3 or Yyvor o 3w d2emples of alkyl are methylsethyl, propyl includingPprepd amosspapyl,
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 isohexy!.

Double bangsameadsipls incasalicypdreny eaauns angl akyngl greups tan kediraseptinzggy positions. In
one embodiment of the invention, alkenyl %roups contain gne double bond and alkynyl groups contain

one triple BEAAAIES 0 A AIFTBRE (5K SHABY BSIREI N FHARY RS GRY U M ains at

least threenepiby alasns AR isthapresbiulraemaindsitof, thennpleeuieivg & sanpan atom 10which is
not part of a double bond or triple bond. Examples of alkenyl and alkynyl are ethenyl, prop-1-enyl,

prop-2-enJI ¢ nGORERMn PRSI A d 4 thefidu BB LRGN ST B e RyPprop-2-yny!
(= prepargiiheinyiButpy hritisshexyl. MuBkymamdhaxdbtipld. soHeslitvtiar ey lgyovitesaatkenyl groups

and alkynyl groups can be supstituted in any positions, provided that the respégtive compound is

15sufficie Y AKIPHRS RRAASHERSTHD &%%l% S QR SRRRAE A YU SINERHES: The
prerequisifgkéa 3 EngsHficagivup sl docnenseig o dhakonylueolpie ciiifisie bifie stahte satbisuitable

for the desired purpose such as use as a drug substance, applies,in general with respect to the
defintion BF A EPROTE UL DT P LGP SO KW BHIRASRIAPE Brdating

explanatiafgeie gardng &l s alkerny! enekiatioytherestpsiapely cfatiesnokrdinglyig divatbohalkyhgroups
arocko, U BrEU B Lk iRt BRELRS FE e AT Bl e b e

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



25branched. 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 -CH2- (= methylene,
-CH2-CH2-, -CH2-CH2-CH2-, -CH2-CH2- CH2-CH2-, -CH(CH3)-, 30-C(CH3)2-, -CH(CH3)-CH2-,
-CH2-CH(@ia320 18110 8¥2+ CH2-, -CH2-C(CH3)2-, examples are -CEO-, -GH2rEHQ0 1SB638H1L-,
-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 tgrtheceantergpiateggroup=eudgHgs C,1-12,, are directly S5connected to one another via a
single bond. The number of rirglg carbon atoms in a cycloalk;r/#grog canbe 3,4,5,60r7.Inone
I Gl

embodimeffGHne fnvbntidn=tHéRaRiber oF kg b ator RasG65ikAT GO RSIdBéhdently of
the numberefinggrahrsriens theanyrater CxclpaligrbaranHs, Jof e8hBns, Gs 0 anetiey, the

embodiment 3, 4 or 5, in_.another embodiment 3 or 4, in another embodiment 3, in another

embodim&HP="8' S WhI G GHige R ERATHE i IR EsCON s MPHBhEF ¥RbsHRNér G612z, FeABRTY

emb@limeinpetiis appirs AreOisinglydeiayrRieyrmey cloalkyl 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 15are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of

divalent cygiealirhDepuitsiateapeionapane . a-cidioario pioppneah. Beld/ 405 shuitanenloeliyl,
ey clohoxeb DAL GRARARELES. A, IO ERLABS S8R LT LAheBien S/ REUN SREUBendenty
of one angiaepanddndgrgndenibhabanyt 20elerisohstibrasts aygloatien eyopskandroyglorliangdiyl
con D5 oo DOGHGHE I ksT oho  CO e RO B Wy e or
substitutedrhp edkiyletiBtinianisthior exabgimbnit’s, 2 3rar,4n einehkpeAbEditenatiorsitatituents, for
e BN A SR AR e
2,2-dimethieyelnnrpriantall §rdiyhs? iz dipuvaykeymidiyiopanpd, ddlivh can be bonded to the
oupm, R RPN 600 0 158 BB s LA e
30cygoprapyloyetoptopyt] ayatwtineyhyty clapepeyifytyuimdxgyalaheyylotaspyl. 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, 3 or 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-Cs)-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.



cycloheptylmethyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2- cyclobutylethyl,
2-cyclopentylethyl, 2-cyclohexylethyl, 2-cycloheptylethyl. 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, cycloalkyl groups and divalent cycloalkyl
groups mayodquiBieliv8essubstituted by one or morezfluorine substituents wigThEREPORE /06328H iN
any positions, i.e., these groups can be unsubstituted by fluorine substituents or substituted by fluorine
substituents, for example by 1, 2, 3,4, 5,6, 7, 8,9, 10,11,12 or 13,0rby 1, 2, 3,4, 5,6, 7,8 or 9, or
by1,2,3,4,560r7,0orby1,2 3, 40r5 0orby 1,2or3,orby1lor?2,fluorine substituents.
Examples of such fluorine-substituted 10groups are trifluoromethyl, 2-fluoroethyl, 2,2,2- trlfluoroethyl

pentafluorSSFRENSIBNIVA 90R BRRIPELNE idepERARRIN BRYICINEr AURRItHSB Ry RIKY
heptafluorgisapEoRIiiEhriky® GRou PSP 21 grEtiRs Glidale RRAKS I gr6miS Hllym CERid2-

1-fluorocyclopropyl, 2,2- dlfluorocyclopro I 3,3-difluoroc cIobut [, 1- fluorocyclohexyl,

4,4-dlifluorJUHESN Sy W LIoH RSS W&J&%‘I‘M SLOLBRSR, B\ %@o@ﬂﬁ&%’&’&l&%ﬁ&%ﬁ%ﬂ 2-diyl.

Examplesapftialitlixaseuiesiitedish dhe alkid oreigln ihBusiingicidrtituisidaiiibeooeaednaxy,
2,2,2- trlfluoroethoxa/?ur%('antaﬂuoroetho é/and 3, ,3-triflu% E‘E&? g/}kln one embodiment of the

invention, 3% RIS oFHRSHAEP LRSGROMRLUATYREL PG RIREURAIS P dependently

of any othex mthaté@mlﬁtﬂlﬂét&ﬂﬁébﬂwﬁfﬁﬁbﬁ@%mﬂp@lw aruEs ang oycinakanadiyh grapsrn
20the compounds of the formula l,is 1, 2, 3, 4, 5 9,100r 11, |nrﬁnother embodme&l 2,3, 4,

5, 6, 7, 8 o9 bt Sefhbydimert Pr o §r4P}6r15 %n%notﬁe? SfnbotiRére 2034 & £ OEWups like
phenyl, napthy = mappthalypyhurtih eesithstisueintso Pedio prie sioyeesiRpnhis i @se thotinally

S S o e s S S LR eeh Sr Py 1 234
trifluoropropyl, 2,2,3,3,3-pentafluoropropyl, 4,4,4-trifluorobutyl,
heptafluoroisopropyl, -CHF-, -CF,-, -CF,-CH,-, -CH»-CF»-, -CF,-CF,-, -CF(CH3)-, -
C(CF3)2-, 1-fluorocyclopropyl, 2,2-difluorocyclopropyl, 3,3-difluorocyclobutyl, 1-
fluorocyclohexyl, 4,4-difluorocyclohexyl, 3,3,4,4,5,5-hexafluorocyclohexyl, 2,2-

15 difluorocyclopropane-1,2-diyl. Examples of alkyloxy groups in which the alkyl moiety is
fluorine-substituted are trifluoromethoxy, 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



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 parent ring 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 examplg(rao 18 codstiuted on the carbon atoms gnd/or on such ring nitFQUEE RRM /069764
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

substituerdn\ybgimié i states inidniasipestiietinemires e aamsg inirbgdRtigdptespeHesand other

heterocycles that trée‘?swcan carry a 5hydrogen atom or a substituent, such ring nitrogen atoms either

carry a hydfSgdfrafonidky SiB4Rfidif; BHH G HRLEMF QTR GEMAIMNGSIRES ffihg

nitrogen a4omyel b s &Rty 6 Ry (oge))-alryn Sk GHRFIHURMNe AGCIY atedilf@ger-SpatRif Hthgromatic
5-membered ring as is present in pyrrole, imidazole, indole or benzimidazole, for example, and in a

non-arom 385G AIIEHD 2" ORGHG S GCKIRS Abd QEReLBRIEr PEXFISRANRS MYCSRAY SPHYaRogen
atomr a iR rtomassdkey stitupreseat Nriesiivelyamh atg etk forme inelHeirohgaydyeh et sing

nitrogen atoms in addition to rin%{nitrogen atoms which carrayma h groaen_ atom or.a supstituent, occur

in an aronfAf P WU RS L P IADLRA M R AYSRO IS HARE! HHEYoR M A e, and in
a non-arogiahiesringioh \whie) dheydase G dgeheadaatumstiaiene pacuefin doiklederdnidantythey
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anion which is derived from an acid that forms a physiologically acceptable salt. In monosubstituted
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such as pheoyildaeayrd wos hafnmgsstiog Ratdorsexamalsy whipheterg eanglikewisarbesainsidostituted or
subitgutegxfaongSféagnsplk?_ze/l_lcs,_g]& éaﬂrs%%’azs N—%e%;?lys%llgrvghgtrein 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



5by 1, identical or different substituents which can be located in any positions. In aromatic
heterocycles, which may be designated as heteroaryl and heteroarylene groups, as well as in all other
heterocyclic rings and non-aromatic heterocyclic groups, 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

substituenivas 3¢l BA30AIBR Nitrogen atom which do nogcarry a hydrogen atonmR@©T 4 PRt I8 E2B4ng
heteroatoms can be located in any positions, provided that the heterocyclic system is known in the art
and is stable and suitable as a subgroup for the desired purpose of the compound of the formula |

such as upg@siayHeie gy RS EBING drapRfoe MBedIBeRY i e TRKESLABN MG 1SHNEPKY8es atoms

cannot be present in adjacent ring positions of any heterocycle, in angther embodiment two ring
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ring positipAgRfiany HRSSINEYEH e SaaraiaRPiRtSesta Mpleantash arirukia redivéte the ring.

Unsaturated ring systems can be aromatic or partially unsaturated includin?epartially aromatic, in which

latter 20cASSYARIIHG FHPL BRIV G QY KA G B Lti€ ahQ'tHe PBYshstel 2 Wil YfaRatom

in thesnonbgromatiatitzg.dP eFeseingsonshe EeRp At GV PeUbsatEtRie G99 SiEBreaNntain 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

unsaturatedl Heieracy tléingyckynelndngndgtandavghatethatihege e ye arRERBtMG & Jicern be
3-membered, 4- membered, 5- emtggef'éd, 6-membered, 7-membered, 8-membered, 9-membered or
10-memb8f8YPH Bﬁéf"é’ﬂLBBdfh%HP hASHRIORHGHC AR ARCHA S SEORIRU YIS TRCK MRS or

6-membetad MapeysHsatings a8 deaevadiech Sseemberad or dfd Hemhated hicygte sings, in
another embodiment 5-membered or 6-membered 30monocg/% lic rings or 9-%Embered or
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wherein thadrmeridiedseoh 8t rwmbetegrsgéhragmberedibgdticainoriate esiereesecth sicavodesed
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is stable and suitable as a subgroup for the desired purpose of the compound of the
formula | such as use as a drug substance. In one embodiment of the invention, two

15 ring 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 be present in adjacent ring positions of any heterocycle.
Saturated rings do not contain a double bond within the ring. Unsaturated ring systems
can be aromatic or partially unsaturated including partially aromatic, in which latter

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



one or both rings can contain hetero ring members, and one or both rings can be aromatic. In general,
bicyclic ring systems containing an aromatic ring and a non- 5 aromatic ring are regarded as aromatic
when they are bonded via a carbon atom in the aromatic ring, and as non-aromatic when they are
bonded via a carbon atom in the non-aromatic ring. Unless stated otherwise, heterocyclic groups

including gyooic3retr®eyclic groups can be bondedovia any suitable ring ¢aTIPRRPROTRADGE 291ihe
case of nitrogen heterocycles, via any suitable ring nitrogen atom. In one embodiment of the
10invention, an aromatic heterocyclic group in a compound of the formula I, independently of any other

aromatic hpiggoeyslinerberdd BApdaThviecrias barbaniatPihichanethesambashenanbire HAE
nitrogen atom. Depending on the definition of the resCPect_ive heterocyclic group, in one embodiment of

the inventi¥io HS e SHRFORSHEHEBS D ATRE TRl JarDiY BiE SURMAUCHIR G IRSHGHC SHAHPS:
independesily ¥ tloeh Iimysnier 66 iaghheseseaiamgsHire At EhanHIREcsy BRHOFRIYS é8A.b& 3 or 4, in

another embodiment 1, 2 or 3, in another embodiment 1 or 2, in another embodiment 1, wherein the

ring heterB5R5MRYCal BEMRALCIPSTIRFEIS Y SYRHST SQURUROLAR HRRIRUTS BEtRIMAR Qibstituted,
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group substituents can be located in the 3-position and/or 4-position and/or 5-position apd/or
6-positionn Il YR B GRTL AEAANSRE Vid AW (SHURBIE RGeS OB AR LIt 168560
and/or 5-psfsiieogRMdiRtErpORilies), Via apy ridinadig giny pigdbriiturots. darhe eedindhec?-pesition

and/or 3-position and/or 5-positiqn and/&ﬁi- osition. Examples of parent heterqcycles, from which
ety BIES HL ARG OO ST EABULIR B ATDE Ut e GRErEp ic groups anc
non-aromatifepesakenaiedfaigotialisroroans berehscgelitygeb aiciazrindedelia ayingeaien,
thiophene, imidazole, razole[i)ggjd.%dic%xole, oxazole %%{31[0)(&%33'6 : iﬁﬁxazole Ee[ , .oxazolef‘),
thiazole (L2 31M&SESIsTM QDRI I R SERTTE RFRBNE PEIUIBRRKazole,
[1,3,4]oxatiezelspdtirid Huadvaaiic Jrouphadiar elabedinraie opyhidineepyiantibiopytiaer pyridazine,
pyrimidine, azine,é‘l?ﬁ%ox zine, [1,4]oxazine, [1,3]thiazine, [1.4]thiazine, [1,2,3]triazjne, [1,3]dithiine,
[1,4]dithiir{5ﬁh§ﬁff? s W ich cf[m e presen{m J;l heteroéJcllc group, |n&1epér1]Jent|y of[tjhe
15 number of ring heteroatoms in any other heterocyclic 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 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),



5[1,3,5]triazine, [1,2,4,5]tetrazine, azepine, [1,3]diazepine, [1,4]diazepine, [1,3]oxazepine,
[1,4]oxazepine, [1,3]thiazepine, [1,4]thiazepine, azocine, azecine, cyclopenta[b]pyrrole,
2-azabicyclo[3.1.0]hexane, 3-azabicyclo[3.1.0]hexane, 2-0xa-5- azabicyclo[2.2.1]heptane, indole,
isoindole, benzothiophene, benzofuran, [1,3]benzodioxole (= 1,2-methylenedioxybenzene),

[1,3]benzayarolel 30id48benzothiazole, benzoimidazale, thieno[3,2-c]pyridipe TIRPREIE 063294
isochromene, [1,4]benzodioxine, [1,4]benzoxazine, [1,4]benzothiazine, quinoline, isoquinoline,
cinnoline, quinazoline, quinoxaline, phthalazine, thienothiophene, [1,8]naphthyridine and other

naphthyrldmgﬁo@t@ﬂqlns]tamm reﬁﬁﬁﬁw&@mm@ﬁk@&@a@)rt{m YPaalvietad heipraexsies in which
one or more, for example one, twq, three, four or all 15double bonds within the rlng system including

double ot HaraMa%R! ‘?m[& g’r'é]@ﬁ}gﬁcﬂﬁrtﬁls%ﬂﬂ@@&@%o'&& 3¢ biadirrolexiquAzoyrrolidine,
tetrahydrafiyraiinés tryreral aRivpphansp yiidareddineirmrarelgnazihiazalidioragind omogineme,

piperidine, tetrahydropyran, piperazine, marpholine, thlomorphollne azepane, chroman, isochroman,

[1,4]benzébickRif# 121 3.1y RAiRRIdtybetiard)e ol - Bt dhehARIaR, [1.24ltriazine,

1,2,3g}- tembw]tﬂamélIpﬁz%ﬁékr@zrﬁéydz@pmmlma&ymrmpla dixaspmes of residues of
aromatic heteroc ¥cles WhICh can occur in the ﬁomgounds of he formula!, are thlophe gpthienyl)

including IhichNEEEeRNE A HHBIAZSRIAR, 25 th%yﬂd“ NiR46BIRG: p%&ﬁﬁ‘% VLR D yridy1),
pyridin-3- yﬁlyd@@www}mmdawrgimzéw&maoyrmémﬁ@dambwmml fomhexanm|e-oxa-5-

1H-imidazol-1-yl, 1Himidazol-2-yl, 1H-imjdazol-4- yﬁ ng -imidazo ylé%l 2, 4’Jtr|azolyllnclud|ng
10 o 4] SR B T 5% DI SR DGR TP BRIt e
1H- tetrazogi@wequmbwle('{ﬂmna%éﬁhy@ndmc@w@ﬁher%yl TBIbeliirdkslginolin-4- 30yl
quinglin-5- |noI oI|n uinolin-8: hich all ar optionally substituted as
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1,2,3,4-tetiabystoryigimthyiidibes, Mahyt&payddmylnésﬁe@lﬁw@ﬂwéﬂiwlaaaqmnau;azocanyl,
azecanyl’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



5octahydrocyclopenta[b]pyrrolyl, 2,3-dihydrobenzofuranyl including 2,3- dihydrobenzofuran-7-yl,
2,3-dihydro-1H-indolyl, octahydro-1H-indolyl, 2,3-dihydro-1Hisoindolyl, octahydro-1H-isoindolyl,
1,2-dihydroquinolinyl, 1,2,3,4-tetrahydroquinolinyl, decahydroquinolinyl, 1,2-dihydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4- tetrahydroisoquinolinyl, decahydroisoquinolinyl,
decahydrappoqrindioghgr,6,7- 10tetrahydrothieno[3,2-c]pyridinyl, pyrazoligayt/Frgdezolob3d94
hexahydropyrimidinyl, 1,2- dihydropyrimidinyl, piperazinyl, [1,3]diazepanyl, [1,4]diazepanyl,
oxazolidinyl, [1,3]oxazinanyl, [1,3]oxazepanyl, morpholinyl including morpholin-2-yl, morpholin-3-y1

and morplekRedrotnidi4loseepasdinbiagohdinyin (i idkhiar gasphoiamenahplimdliarueiacand
thiomorpholin-2_—c¥l, thiomorpholin-3-yland thiomorpholin-4-yl, 3,4-dihydro-2H- 15[1.4]thiazinyl,
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2,5-dihydrt§ﬁ5?£'l¥§qr,%§r-' PYarotiRBYA BYHHIN o BFERINY.: RGN pPARANY! 3-dihydroisoxazolyl,
4,5- Zdihyerstigexazptybpbhtaibysintsgkaz.ehdirdroiuheispidzatiudiryy diBydroisothiazolyl,
2,5-dihydroisothiazolyl, 2,3-dihydropyrazolyl, 4,5-dihydropyrazolyl, 2,5-dihydropyrazolyl,
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2,5-dihydroimidazolyl, tetrahydro y%az'n [, 25tetrahydropyrimidinyl, tefrahydropyrazinyl,
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by U T BB SRR IR ot P e g, Texanyaiopyrhidiiy. L 2-
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nitrogen and are optionally substituted as indicated in the definition of the respective group.
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15 [1,4]thiazinyl, [1,3]thiazepanyl, [1,4]thiazepanyl, [1,4]thiazepanyl, oxetanyl,
tetrahydrofuranyl, tetrahydrothienyl, isoxazolidinyl, isothiazolidinyl, oxazolidinyl, [1,2,4]-
oxadiazolidinyl, [1,2,4]-thiadiazolidinyl, [1,2,4]triazolidinyl, [1,3,4]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.



5 When an oxo group is bonded to a carbon atom, it replaces two hydrogen atoms on a carbon atom
of the parent system. Thus, if a CH2 group in a chain or a ring is substituted by oxo, i.e. by a doubly
bonded oxygen atom, it becomes a 0(0) (= C(=0)) group. Evidently, an oxo group cannot occur as a
substituent on a carbon atom in an 10aromatic ring such as in a phenyl group, for example. When a

ring sulfungomondeteraryclic group can carry onelgr two 0xo groups, it ipg TWEPeRItZed Zalyr
atom S in case it does not carry any oxo group, or it is an 5(0) group (= sulfoxide group, S oxide
group) in case it carries one oxo group, or it is an 5(0)2 group (= sulfone group, S,S dioxide group) in

case it camigjen RAUBIMEscAIBIE BreraRtiByesdR inglodescalisanierispaIene favdstithe
compounds of the formula | and their salts and solvates. With rest%ect to each chiral center,

independ @/ A9 bIR S cAPRAEIE the ImpBuhEssTeRs taqfapyiittetainggs
configuratigneetsaibgiantnllyd orbiaiiatiog cPrioRRONfigYRIOaRT Bréraiastialinfaagonfiguration,

or as a mixture of the S isomer and the R isomer in any ratio. The invention includes all possible

enantiom& Y BRI AERtraBhIMQ ARk FIHAEIBR two or more sterecisomers, for example mixtures of

enangomers and/or diastereomers, in all ratios. Thus, compounds according to the invention which
can exist as enantiomers can r%e E1%r[(:f$é(3nt in enantiomericallﬁ (fure form, both 35 levorotatory and as

25dextrordlABRAHPBHESUR FolfhPoFABRNBLOB} 1 d FRIG SO METLAREN 3RS 1B ding
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rings such as cycloalkyl rings, the invention i s form.and
it el A e ek Yt it ol e
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Indivigual stereolisomer. reparatjon of iIndividyal stereoisomers can pe carried out, for exampile,
B i A SRy BTG 5 DL STt O O etk ATy SR o
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stereoselective synthesis. Optionally, a derivatization can be_carried out before a separation, of
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compounatithgrioupiia ¢ el sieistagreobrostrding ordtesialos (0)ingeone diataifonsgibep,
synthesis. T[gedzfresent inve?tion alsotincludestall tautomeric forms of the compounds of the formula |
and their % X ﬂ@%%l%qggl IN case It carries two 0X0 groups.

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



In case the compounds of the formula | contain one or more acidic and/or basic 10groups, i.e.
salt-forming groups, the invention also includes their corresponding physiologically or toxicologically
acceptable salts, i.e. non-toxic salts, in particular their pharmaceutically acceptable salts. The present
invention includes all solvates of compounds of the formula I, for example 15hydrates or adducts with

alcohols spah 2918760482adkanols, active metabolitesigf the compounds of tpemmial2A8kaEe
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 eHRSMAIGITIGRT of @ayl@mhataﬁm ByaHBsFO of igerligerestivic alyanabieacd allkynediyl

groups occurring in the group X can be linear or branched, as alrea F}élndlcated with re@gect to such

groups in '&@5@?@1Sdﬁ&'?ﬁe%@%ﬁﬁs%fs%é‘ﬂ%@%%ﬁ‘éﬂ@n%ﬂ%ﬁ?& RESRa N APV HiPBonded

to the adjaepnbereapiad. 6ut%ﬂ1§r@r9l@|ﬁ%§|@t@@bﬁ%ibél%ﬂ#@ré( ‘Phé%ﬁlﬁfﬁ%@ﬁb&rﬂﬁﬂf@@f
alkanediyloxy, to the oxygen atom of the alkanediyloxy group, via any positions. The adjacent groups

can be boMGEEASILER RN IR Yrab BRrSFRAE Gl HIShCABRCYRGHI B8R YRR bk at

embalimené &r@g@ﬁ@im@tgam@mr@t@mal lﬁraihafhéﬁﬁh‘élalafék@mﬂﬁj@d@ﬁyﬂmgIWP%W@%@QCUFHHQ in
the group X which dlrectI% \(cl'onnect RlO C(O Si_vathe oup Y or, in the case of the lger)m#p

alkanediylBXg P &SR QQHE'&. <ol therfosmyla |

atoms, in gapihaicatesieent 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 cycloalkanediyl group representing
X, in one embodiment the groups R10-C(0) and Y are bonded to two ring carbon atoms which are in

1,2-positian,chSepsitt@mpoludds of the formula | contain one or more acidic and/or basic
10 groups, i.e. salt-forming groups, the invention also includes their corresponding
physiologically or toxicologically acceptable salts, i.e. non-toxic salts, in particular their

pharmaceutically acceptable salts.

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



position with respect to each other, in another embodiment in 1,2-position or 1,3- position with respect
to each other, in another embodiment in 1,2-position with respect 5to each other, in another
embodiment in 1,4-position with respect to each other. In one embodiment, X is chosen from
(C1-C6)-alkanediyl, (C2-C6)-alkenediyl, (03-0+ cycloalkanediyl and (C1-06)-alkanediyl-oxy, in another

embodimen g o1 £030a8p alkanediyl, (02-06)-alkenetliyland (01-06)-alkanepigipsyProapmbep o4
embodiment from (01-06)-alkanediyl, (03-07)-cycloalkanediyland (01-06)-alkanediyloxy, in one

10embodiment from (01-06)-alkanediyland (01-06)-alkanediyloxy, in another embodiment from

(01-06)-alkpeiedixkh@iPbyralie nepids éaRrif k alkynes wane dPfe M theysloaa redyE (0 pasther
embodiment from (01-06)-alkanediyl, (02-06)-alkenediyl and O3-O7_é—cycloalkanediyl, In another
embodim&ﬁ?fﬂﬂﬂ%‘i@éﬂéﬂﬁ%&ﬁ%ﬂ% WAOBYANCERE th ZROPIEP BrindhRRNe% 3 1.4-

(01-06)-alkasridivwitraraipet e badimshet Skiak0thep Eallsearabmt i anpipesiasipediment X is
(03-07)-cycloalkanediyl, and in another embodiment X is (01-06)-alkanediyloxy, which all are optionally

substituteB2RIABIMA AP BRI FROUPHH: 4 @RS AAPRANIGRIIR SechmAR Wi EPaRESY).-

alkansdiyt@ieugh stieaothesritiadimedidantehtGs)1dkpostivtoratp ré’ pesitheeasrogisren ane
(C1-02)-alkanediylgroup, In one embodiment, the i02-06 - Ikenedipil 20and (02-06)-alkynediylgroups

representfig BOSIEEHS. G4 SRBFER |8%(&)129ﬂ)@5ﬁ<% ity (Gratrels s elfAtidr Cralodiment
(02-03)-alkgriedixkaned(0R203) @k mg chiylaauips oy Onespatbediarepbaniedtardray@atignediylgroup

(05-02) oy AIEHaligTabA TS ML A BBt kARG AR YL AR rom
embodimgat a2 alxelobexaneivt greypidanamptiyl ¢frar¢apsCy) ferkameiyiogyorimmsiie of which the
or idhe 0P HREHC B GRS GH T LASHOD EABLCr B SHRRTS B RERRylene, -CL(OH3)
(ethane-1ehipt)mehtZrOhi(d etbgnadaretis, 12;-eXfyieke) e diOH3) 2 lakptievisinane (C3-diy1),
(ropane. 20 BB FES ST AL G70L e ba i eerecy
(ethene-1ghdiyt), Seftycidekan edigl -MrarGtire b tudimtrarfeoin JOiyEy) chikanedighantl, 8aliy1) and
) Cs)-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 -



CH=C(CH3)- and -C(CH3)=CH- (prop-1-ene-1,2-diy1l) which exemplify the group (02- C6)-alkenediyl,
-CEO- (ethynediyl) and -CH2-CEC and -CEO-CH2- (prop-1-yne-1,3-diyl and prop-2-yne-1,3-diyl)
which exemplify the group (C2-C6)-alkynediyl, cyclopropanel,1-diyl, cyclopropane-1,2-diyl and
cyclohexane-1,4-diylwhich exemplify the group (03- 5C7)-cycloalkanediyl, -CH2-0- (methyleneoxy),
-CH2-CH2A® @thargodgzdiyloxy), - CH(CH3)-0- (ethiege-1,1-diyloxy), -C(CH8JPHBP2012/063294
(1-methylethane-1,1-diyloxy), -CH2- CH2-CH2-0- (propane-1,3-diyloxy) and -CH2-CH2-CH2-CH2-0-
(butane-1,4-diyloxy) which exemplify the group (C1-C6)-alkanediyloxy, all of which are optionally

substituted s (@italRGNLNUS(AHIRCSMba et neld chargviFaeh SkéeriifydtHe-ghed(C,-
10CH(OH3)-0- and -C(OH3)2-0-, in another embodiment from -0H2-0-, -O0H2-0H2-0- and -CH(OH3)-0-,
in anotheremBEGRTEY T OHBLBY 2RIV RO FHY o C ahd Adnbmer eRmdaitRH X8 1ofrdiy., all of
which are giiiprady2syibstitised\asunditats@mprynivéiro dhe Onag Mo foREee iR Pimeroup Y.
In one embadiment, the number of substituents which are optionally presentin X, is 1, 2, 3 or 4, in

another emtiotheClonEPRes 12 A ABAHBIGhRERE L5l WGt EX B MBI AeH91D Ui
anotler embogldieaikiaeanonPCHs 0ot AkpiletasbRy)sUbsilEisGEledtad &-a1 hig1exgyp- consisting
of fluorine and hydroxyl. In one embodiment, the number of hydroxy substituents in X is not greater
than 2. i GFLHBP e A RABRE e GPRSSI At RIS G MRS aAURH ore Mg rory
substituentis,AeEL T qRrapandivideialide)aprant AOHLICH,-DrHeRE |mDodBneTe by draliyiexpstituents
are not present on carbon atoms which are part of a double hond in the group (02-06)-alkenediy]. In
oo emboUTIRhEARIBRR) R ARE S ot FERAREUHIOS vl GO he Aot aR g bsttute
(Ci-06)-alkanedigedwhithsjsrhendeshipdbirrentoeisathosan fomtharertbodDIIRADM) Dstituents are
present on th tbon atom in the group.(01-06)-alkanediyloxy which 25is bonded to the oxygen atom,
e F0o e AR LA Balbol Ao ARG ST R oty o &t fonall
substituteddwy(are POM Glicaigsihécat pbdiiatent fubstitgentochorerOFHOHIYom ansuhyiciagyhdihe
double bond jn the group.(02-06)-alkepediylcan have E configuration or Z configuratiop. In pne
embodim B AU E Loy lr 1A OB DA AR AR B ARG, BB 30 g Moty |,
n-propyl, nvhigtylthodisapropitbrinisnetheeentbod e frym e genb coéthshnceatiyharastother
embodiment R1 is hydrqgep, in angther embodiment B1.is (Ci-C4)-alkyl, in another embodiment R1 is
MR 5 it AT M M e e R T R
heterbcyclegepresentothef endbodnenanasher gndadiveeehibisdinenrie ambiodimethicsf the
invention, Y is chosen from phenylene and a diyalent residue .of an aromatic, 6- membered monocyclic
eterooy GRS B GEh et 50y miropen
atoms, in epo#istingnubddionert Andhigyeitoogerin 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,



10atom, where one of the ring nitrogen atoms can carry a substituent R4 which is oxy, i.e. where one
of the ring nitrogen atoms can be oxidized to the N-oxide, and where the phenylene and divalent
residue of an aromatic heterocycle are optionally substituted on one or more ring carbon atoms by
identical or different substituents R5. In another embodiment, Y is phenylene, where the phenylene is

optionally\substgusydasene or 15more ring atoms by7dentical or different uoFtiERP0 RH632d4Nn
another embodiment Y is pyridinediyl, where the ring nitrogen atom can carry a substituent R4 which is

oxy, i.e. where the ring nitrogen atom can be oxidized to the N-oxide, and where the pyridinediyl is

optionally piaisyitUseel L Masre By MR GusaiBeprefsym SroxndenticahiichifresitryRsiVaesgRRS. In
another embodiment, Y is a divalent residue of an argmatic 205-membered heterocycle which

comprlseérﬁ?@@ra@‘ijd%m}’éa'lrb?'&%?éﬁrﬁ%qﬁ'@@'ﬂéﬁo}ﬁﬁmmrﬁh‘?‘ﬂp@%rnﬁ'ﬁbm@e& 5 the

ring nitrogem, AQMEIAN s ANy Oy Erppeaidenm RF assHbgijient R4, and where the divalent residue of
an aromatic heterocycle is optionally substituted on one or more ring carbon atoms by identical or

different substituents R5. In one embodiment, a divalent residue of an aromatic 25heterocyclic group
representingo dscsetrsifddreoms the gﬁo@ntﬁﬂnais&nmﬁfﬁumdimb heapnenedilirmsazalenigkic

thiazoledi ridinedi rldazmedl yrimidinediyl and azmed [, in another embodiment from
forandiv, el HENEE RSB A 1 15 eyt Saens iR e Smbase
another egtapdimeahtion) f(Urgfdﬁt\/tethlﬂ@hﬁbﬁéWl@%@ﬁG@)ﬂlMédﬁ?@@&ﬂM Op e ebReskiy), ®1d

ancther oENURRIEN FARERFAAIVE BRIV ST POk S BN CHEBAC

substitutedrastiiedieaipd it ieIpecLtang nﬁh@gengauaﬁlwnrammmnaemamﬂneMnVigmﬁth and
the |valent reS|d of an ar atic heteroc é/cle r?ﬂ{)resentl 5%(5 are bonded to é&%\%@ rlmldlne

ring2hd t6HE %@%ﬁr? g, U UBRARTR EMNERE YD THREBIER, SOy, 2:€-
5phenylerwehe>|e mfe@fahelmmymmgemag)&maaﬂ umdﬁze@rt@eri@qnctedde laAdpaséiierther ortho

position, with respect to each other, it e i.e. the oxazolop idine rin d the
Groun x cHS SRR L 5 Sharh FESR UrlkT e ALE AU, SR ILEH e

1,4- pheny@n@nee:rth&maur@mwbnnchummgmtéme@roumfﬁaranttwbgndem@ R541pcmmneor para
position, 10 with respect to each another. In on bOdI ent, aphen rou resenting Y is
S 2 AT b S R L s S i
1,3-phenytenrs dng Htcanetbgenmnbodlmedtffereﬁtlklmsmnmme R ahhichrartheptonadisigrativuted
as indicated W'tH|r%§PeCtt one embodiment, Y is selected fro Qe or rH@re of the groups

phenylenés oV éﬂy?"’ %émégdw rogen atom can carry a substituent R™ which IS Oxy,
i.e. where the ring nltrogen atom can be oxidized to the N-oxide, and where the

pyridinediyl is optionally 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.



15diyl, thiophene-2,5-diyl, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-diyl, pyridine- 2,6-diyland
pyrimidine-2,5-diyl, in another embodiment from the groups furan-2,5-diyl, thiophene-2,4-diyl,
thiophene-2,5-diyl, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5- diyl, pyridine-2,6-diyland
pyrimidine-2,5-diyl, in another embodiment from pyridine-2,4- diyl, pyridine-2,5-diyl,
pyridine-3\§alig@reigo4igrae-2,6-diyl, in another embogdiment 20from phenylpas;/pyitine/8eB 2o,
pyridine-2,5-diyl, pyridine-3,5-diyland pyridine-2,6- diyl, all of which are optionally substituted as
indicated with respect to Y. In one embodiment, the number of substituents R5 which are optionally
present on ring carbon atoms in Y, 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' 86 AR NSHOMELAMEECRARS BIGRIMEHEERIR AR SNBIRIEH BRI Rvention,

the substitijehtafRShetiebcgtecoRinBaby irgSerirebEirig Pk tYe asei26lepiemii@methin @emito
consisting of halogen, hydroxy, (C1-04)- alkyl-, (C3-05)-cycloalkyl-C,1-12,-, (C1-04)-alkyloxy-,
(C1-04)-all)R S{B)R-*aRP S FBY AP LRISo P ARBHER & HOSHR HEHER BRI AL et ﬁﬁd]rc%(y,(os-%)-

cycloglky biRehylidne (060 alkutensp @iRiArRN iy and, theag@iig nesarosisstdeennnalegen,
hydroxy,(03-05)-cycloalky1-0,1-12,- and (01-04 -alk%lgé{]- in another embodiment from fluorine,
ACh

chlorine, ARG @ BHCRAFIQR W F25PE ARG CaMBEnichE ROHERSofifie Mlorine

and (C1-Gaatigpyaintldinanaibeiremhedjraept hexrabe ordéiatkyl Syesiitivenisr meeie z is selected
from the grou _consi_sting of 0, 1 and 2. 5 In one embodiment, 1, ﬁ cﬁgg of the s%bstituents R5, in
another ehﬂﬁlﬁﬂﬂeﬂ’fﬂf b %ﬁﬁ% €86 tﬁﬂ%?{tsqﬂ ,'Bﬁﬂqrpﬁriloﬂig BT inERt Y'Of the substituents

R5, V\;lhichoa][aezomhifylmﬂwmr?sﬂfg aﬁ?ha@gwﬁ;m(azardsérlﬁdwdlédrliﬁ@pngrﬁéd,eﬁni@mqfo‘lgkﬁi;amd thus
are chosen from halogen, roxy, (Ci-C4)-alkyl-, (C3-05)-cycloalkyl-CzH2z-, (C1- 10C4)-alkyloxy-,
A R e S e RIS GBI 200 EY e ol BTEREL RGPy
and aminesidoteyl.fand gny dJrsiecsnbriitig S IRS pruakere epitbnally heestsrieniheetaep Y, for

e Oy e L SN € ELe Mg W,
nitro 15anghigarsrevdiricenallyabybgiaups indantodettlyioh easpeather vrenophieraipodiment, Y
is selected from one or more of the groups phenylene, furan-2,5-diyl, thiophene-2,4-
15  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 the groups furan-2,5-diyl,
thiophene-2,4-diyl, thiophene-2,5-diyl, pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-
diyl, pyridine-2,6-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,Hy,-, (C1-Cy4)-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-, (C3-Cs)-cycloalkyl-C,H»,- and (C1-C,)-alkyloxy-, in



substituted by one or more fluorine substituents as generally applies to alkyl groups. In one
embodiment, said substituents R5 which are optionally present on the group Y and which in the
aforementioned embodiment are defined as in the general definition of R5, for example 1 or 2 such
substituents R5, or 1 such substituent R5, are chosen from 20halogen, hydroxy, (C1-C4)-alkyl-,
(C3-05)-cywloatkylmbizg24(C1-C4)-alkyloxy-, (01-04xalkyl-S(0)m-, amino FOTVERE012/068294
embodiment, said substituents R5 which are optionally present on the group Y and which in the
aforementioned embodiment are defined as in the general definition of R5, for example 1 or 2 such

substituenip dife P& BYENRRSHIE MLB AN 8l RIBFIRS kS X YINT cTHPaIRYANBs AV ([indhe group Y

which are 25adjacent to the atom via which the group, Y is bonded to the oxazolopyrimidine ring

depicted iR MMa INANHBRS ABRARIERNL HATLIHRING HRRINRLRE (Chidhe iR dd i present on

the group ahdaiee@ntiveitchethziuaiRe(GLOSINRNIS RS R0 AfHEREY $6/bsliteetiS s tel further
substituent R5, are chosen from halogen, hydroxy, (01-04)-alkyl-, (C3-05)-cycloalkyl-CzH2z-,

(01-04)-alRPR, CONFHFINE A Q0 1iR3B Another embodiment from halogen, hydroxy, (01-04)-alkyl- and
(01-04)-alkyloxy-, in another embodiment from halogen, (01-04)-alkyl- and (01-04)-alkyloxy-, in

another embodiment from halogen and (01-04)-alkyl-, where.in all these embodiments all alky] groups
iepenodR B EEADTIER bt Gy LB SR oo ARSER GPRRAUBELLACZ Of 1o one

embodiment elibetiteendi v, tednnrabeteissinlastad dinm tiargreun Seorsisling, atlicndrd, in
another embodirT]Fnt it is O, in another embodimﬁ% itis 1. The invention E@O\{jde.s allgorglrsl? nds of the
R i /i

formula | RREPSA é{rﬂf %?@BP%H}E gRHuFaPife mg%aérffhﬁ“&rgﬁﬁgr% IR0 bers are
defined asHogawkaiibespaoiicdaomeedinentkyr @efiutoakat tie sEipentoal e, ARy QT or more

comtihatbns SHUREGr Hors S5EMHa o IS ARG ALt S 4970 SPEe e Fieinings of the
elements ale/fogybiebbalthenitseniiongnion afseosiliioeppasidaal firdiecempsitndateffie
formula I, al|l their stereoisomeric forms and mixtures of stereoisomeri¢ forms in any ratio, and their
ohysiolog Al R P B A RS P B Sl LB e s A BPEAY BT U e =
subject offieqresame ivergiosufsiiwides eRibodinanhealaigssttueompoyads of dseridramla | in which
one or m%glg%deiﬁ? Sy ?ggyfh(%ig&yym%/me@ifgﬁialkyloxy-, (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. 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 1 or 2 such substituents R>, or 1 such substituent R>, are chosen from
20 halogen, hydroxy, (C1-Cy)-alkyl-, (C3-Cs)-cycloalkyl-C,Hz,-, (C1-C4)-alkyloxy-, (C1-Cy)-
alkyl-S(O)m-, amino and cyano. 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 1 or 2 such substituents R®, or 1
such substituent R®, are not located on ring carbon atoms within the group Y which are
25 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 further substituent R>, are chosen from halogen,
hydroxy, (C1-Cy4)-alkyl-, (C3-Cs)-cycloalkyl-C,H,,-, (C1-Cy4)-alkyloxy-, amino, cyano, in
30 another embodiment from halogen, hydroxy, (C;-C4)-alkyl- and (C1-Cy)-alkyloxy-, in
another embodiment from halogen, (C;-C,)-alkyl- and (C1-Cy4)-alkyloxy-, in another

embodiment from halogen and (C1-Cy)-alkyl-, where in all these embodiments all alkyl



20 Xis (Ci-C6)-alkanediyloxy, where the oxygen atom of the (Ci-C6)-alkanediyloxy group is attached to
the group Y; is phenylene, where the phenylene is optionally substituted at one or more ring
25carbon atoms by identical or different substituents R5; R1is hydrogen or (CI-C4)-alkyl; R2 and
R3independently of one another are selected from the group consisting of 30H, halogen, hydroxyl,

(C1-C4)-alydy 202 B/08xsdlayloxy, (Ci-C4)-alkyl-S(0)mzpamino, nitro, cyano, PCioRpCarbRimy 3294
(Ci-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, (C3-C7)-cycloalkyl-CH2- and oxy, where
w is selected from the group consisting of 0, 1 and 2; R5 is selected from the group consisting of

halogen, hydipe/intdeberileatkybr €tRDthee wHeABtbRallyldub il Bkylaxvr (Géré4luaieS(0)m-,
amino, nitro c_i_ano, hydroxycarbonyl, (C1-04)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,

where z issgb m the group consisting of 0, 1 and 2; m is selected from the group consisting of
0, 1 and 2. 10 A further embodiment relates to compounds of the formula | in which one or more

radicals have the following meanings: . _
In one embodiment of the invention, the number z is selected from the group

5 consisting of 0 and 1, in another embodiment it is 0, in another embodiment it is 1.

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

10 the specific meanings which are mentioned herein as examples of elements, wherein
all combinations of one or more specified embodiments and/or definitions and/or
specific meanings of the elements are a subject of the present invention. Also with
respect to all such compounds of the formula I, all their stereoisomeric forms and
mixtures of stereoisomeric forms in any ratio, and their physiologically acceptable

15 salts, and the physiologically acceptable solvates of any of them, are a subject of the

present invention.

A further embodiment relates to compounds of the formula I in which one or more
radicals have the following meanings:

20
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

25 carbon atoms by identical or different substituents R>;
R* s hydrogen or (C;-Ca)-alkyl;
R?and R® independently of one another are selected from the group consisting of

30 H, halogen, hydroxyl, (C1-Cy)-alkyl-, (C1-C4)-alkyloxy, (C1-C4)-alkyl-S(O)n-, amino,

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



Xis (01-06)-alkanediyloxy, where the oxygen atom of the (01-06)-alkanediyloxy 15group 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; 20R1is hydrogen or (01-04)-alkyl; R2 and
R3independently of one another are selected from the group consisting of H, halogen, hydroxyl,

(Ci-04)-alkyle (@i8M)eiRPDXyY, (C1-04)-alkyl-S(0)m-, Zmino, nitro, cyano, hyd@RERATaV063294
(C1-04)-alkyloxycarbonyl, aminocarbonyl and 25aminosulfonyl, (C3-C7)-cycloalkyl-CH2- and oxy,
where w is selected from the group consisting of 0, 1 and 2; R5is (01-04)-alkyl; A further embodiment

relates to gaimpRRUTdRWA! tas-ormejalbAIyhThHeNe &6 dnexe, iHisrlsihrvestbettd pwinarBapings: Xis
-(CH2)-0-, where -0- is attached to the group Y; Yis phenylene, where the phenylene is optionally
substituteGANSHEEThBre Y Grbon atoms by identical or different substituents R5; R1is hydrogen:
R2 and R3 independently of one another are selected from the group consisting of H, halogen;

R® is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl-, (Cs-Cs)-
5 cycloalkyl-C,Hz;-, (C1-Cy)-alkyloxy, (C;-Cy)-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;

m is selected from the group consisting of 0, 1 and 2.
10
A further embodiment relates to compounds of the formula | in which one or more

radicals have the following meanings:

X is (C1-Cg)-alkanediyloxy, where the oxygen atom of the (C;-Cg)-alkanediyloxy
15 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 (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)n,-, amino,
nitro, cyano, hydroxycarbonyl, (C;-C4)-alkyloxycarbonyl, aminocarbonyl and

25 aminosulfonyl, (C3-C;)-cycloalkyl-C\,Hz,- and oxy, where w is selected from the group
consisting of 0, 1 and 2;

R®  is (C1-Cs)-alkyl;

30 mis selected from the group consisting of 0, 1 and 2.



R5is (C1-C4)-alkyl. 15 Likewise, also with respect to all specific compounds disclosed herein, such as
the example compounds which represent embodiments of the invention wherein the 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 20they are a subject of the present

invention Wanyoaf3fugasereoisomeric forms and or aanixture of stereocisonfegT /fEPRei2/aeB ek, and
in the form of their physiologically acceptable salts, and in the form of the physiologically acceptable
solvates of such compounds or such salts. Irrespective of whether a specific compound is disclosed

herein as A flethep@pWRhasSY stk EPesiipsalidiefifvefdanuovidesion dheasppasied both in
the form of the free compound and in the form of all its physiologically acceptable salts, and if a

specific sARFECRISAEVELNSSINRBNNE MERRAG of this specific salt, and in the form of the

physiologically acceptable solvates of 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 36bhia NS LRa RALAENRLIIRING HOWRample compounds specified below,

and tge physiologically acceptable salts thereof, and the physiologically acceptable solvates of such a
compound or such salts, wherein the inventionxfrovides the c?m ound of the formula | in an_{B of its

stereoisomeric fOPRSIMAGHGHRESE LG ANIEBMERE B RUGRaY, LRSI IGSHAL PR CAMKEHBE which

may be m@gﬂmregtmqwna@ungaobﬂ@iﬂ@r@\ww[g)gtmgim%ggically acceptable solvate thereof, e.g.
{446-(2- fluorophenoxy)oxazolo[4,5-c]pyridin-2-yl]-2,6-dimethylphenoxylacetic acid. 5 Another subject

of the present invention are processes for the preparation of the compounds of the formula | and their
salts and R&Ivatag,rﬁwmygh;the compounds are obtainable and which are outlined in the following.
10In, gne process, a compound of the formula 1l is reacted with a compound of the formula 11l to give a
co und of the formula |

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

halogen;

R®>  is (C1-Cy4)-alkyl.

15
Likewise, also with respect to all specific compounds disclosed herein, such as the
example compounds which represent embodiments of the invention wherein the
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

20 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
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

25  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
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

30 formula I disclosed herein, including the example compounds specified below, and the
physiologically acceptable salts thereof, and the physiologically acceptable solvates of

such a compound or such salts, wherein the invention provides the compound of the



Il where the groups X, Y, R1, R2 and R3 in the compounds of the formulae Il and Il are 15defined 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
compounds of the formula Il is a leaving group which can be replaced in an optionally catalyzed

nucleophilig@reoigio®gstitution reaction, such as agmlogen atom, for exampgle/ Ep@ine/obEroe or
bromine, or a 20sulfone 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 feptadNaadmiaipephiistareiatmenesidiisnreamicfunt BiesratnsctemdidpraitiamApf the
250xazolo[4,5-c]pyridine ring, i.e. in the pyridine grouping, and can be carried out under standard

conditiond 3P stlEPRISARIE AR G EABRE NN KR SIAY BIHESSRIRBRLIGIRGITPRVAL. OFBG A3y Rcan
also be carged pHdidlogipEgseaceept Sistayshaysteiare doreayaaps @odium tolylsulfinate or copper or

palladium salts or complexes. In general, the reaction is, depending on the particular circumstances of
the case iﬂ%@?ﬂ&@,o&(méaz&&?%’gfﬂH¥ﬁ%@1@é¥ﬂj¥o§'§i@ﬁ$b@pi‘ﬁ?&?%ﬁﬁ%’ﬁ 8Fchiorinated
hydragarbon

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.

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

formula Il to give a compound of the formula |

R2
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where the groups X, Y, R*, R? and R® in the compounds of the formulae Il and Il are
15 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
reaction, such as a halogen atom, for example fluorine, chlorine or bromine, or a

20 sulfone group, for example a group of the formula -S(O),-Alk where Alk is a (C1-Cy)-

alkyl group, for example methyl or ethyl.

The reaction of the compounds of the formulae Il and 11l is an optionally catalyzed
nucleophilic aromatic substitution reaction at the carbon atom in position 6 of the

25 oxazolo[4,5-c]pyridine ring, i.e. in the pyridine grouping, and can be carried out under
standard conditions for such reactions, which are well known to the person skilled in

the art. The reaction can also be carried out in the presence of catalyst systems, for



such as benzene, toluene, xylene, chlorobenzene, dichloromethan, chloroform or 5dichloroethane, an
ether such as tetrahydrofuran (THF), dioxane, dibutyl ether, diisopropyl ether or 1,2-dimethoxyethane
(DME), a ketone such as acetone or butan-2- one, an ester such as ethyl acetate or butyl acetate, a

nitrile such as acetonitrile, an amine such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide

(DMA) or Wioetiovlgyooagiia-2-one (NMP), or a mixturg4of solvents, at tempepataresPeDiterocdzad 10
20C 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 amine, such as triethylamine,

ethyldiisopsemvigienissaairy tB1pilnate sHissp 9¢ edr ipanaaniendasiessickorsexakalingearsihl metal

hydride, hydroxide, carbonate or bicarbonate such as sodium hydride, sodium hydroxide, potassium

hydroxidetSof&'98 E’;\rﬂ@ﬂ%’f@'E)%t%%mﬁrpééﬁ'ﬁﬂ“f‘ét‘é',r@é@ﬁm%&ﬁé@ GPSEdUATERURBonate or an

alkoxide qfzafideosiah & PRIEDIVRA PXide:RPIEM AMYEER oAl RFULRIBRTBRddey Ro@sHYM
tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the reaction wijth the compound of the

formula 11 S4dbAMHBEAESHEN AR X PREayHISE AR e RIQPATAR £ BILR'AME Bbnverted

into spsaltdlEerseactng, iasatied dlsvhintrapirroneaefTIeralRbGYRICIblItA passible to employ
catalysts which mﬁgﬂ comégrise a_metal ion or ggetal in oxidation state O; preference is given to_using

noble metHSARTOHEERPS 1 UMSHHEDRARS (N Ehefef EIREIS YTEAYE LIRS fh HE Y Goper.

The catalysig frageerilysigsivlieethel Riesens ® obag/taibemagtalcomipexinrg ligaadstvdlioieeaable the

formation of a catalytically actiye species in the first place or 25stabilize it. Metal/ligand complexes
may be adBAEHRIAIA U AR G (. A s sy de MA) bR xample,
copper or ey eaitin <speeialMepRerE niatidesirseopnal et ashmpitatese raparsinuesaapper(l)
iodide or copper(l) thiophenecarboxylate, or else pre-formed copper(l) complexes, for ex 1&
totrHs(a CHS TR e BROR RSB PAGHL B 1 HEBReRe b o gl EROHoA Seample
diamine ligageseral,, itGsplaeneatisalingd dF driieiene & qeels catrl yelaeyien fomayagopiisi efrdabe
formed by palladium com Ieéﬁslor palladium salts in thé%r.esence of ”ﬁaarI]dS’ f%r Txam le from
palladium @Y EEmpHsedsiif'p %&%’P%E@MW&W&&H KRG Al RSN RET O BENSER acetate,
palladiumitriftgarieteistesoichalsainailkdlite e ambpardicu Iay gadedhydrolkidedear shateresence of
ligands, in partjcular diphgsphine ligands such as,é.or example, 2,2'- . . .
R e e e ) s S R
pre-imedatbonpexgscashias iatbbterte edgiphosartoektelladiot(On bivhneomate oit smpossible to
use simple &atal sts; for. . . . . . .
alkoxide or amide such as sodium methoxide, sodium ethoxide, potassium methoxide,
potassium tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the
reaction with the compound of the formula 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
20 outin 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
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
25 stabilize it. Metal/ligand 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,
30 for example diamine ligands or 1,10-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



example, the nucleophilic aromatic substitution of 2-pyridine halides, in particular chlorides, can be
catalyzed by substituted alkali metal or alkaline earth metal benzenesulfinate, in particular by sodium
tolylsulfinate. 10 The starting materials of the formulae Il and Ill can be obtained by processes
described in the literature or analogously to processes described in the literature, and in many cases

they are coronmy ety agadable. The compounds of the formula Il can be olyeimeE PR EXasEiay
reacting a 3-aminopyrimidine derivative of the formula IV 15with 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 oxazolaktdibdryyisties shcsystompalBiiRIm @Maovarhafihedestua Yallandrintroducing the

grouping R10- C(0)-X- into the compound of the formula VII by reaction with a compound of the

formula VHITtBYRACE AL ORALPGIAL hBHTRTa KRN A pRARIHYTH AR Hge dhiths AT OBRACHAM 2,

may alreagly-bes aepwecnhptitprdopmna ok epiivnady ferashitingiéhe group R' in the compound
of the formula IX, giving compounds of the formula Il. VIII VIl )/X-Y- O0OLi The %ro;%s X, Yand R1 in

the compHGPEEMERBATRILRY: W1 uRIRAPRINY i R AR NG RE ARG A B unds of the

formwa |, @inskasidiionaky &bcpeaad aruPssiaplbray esentds progerteeform or in the form of a
precursor group which is |ater conve&ed 5into the finald%roup. Theﬁ%roug Xa in the gﬁmsgounds of the
M) %

formula VHMRY'RBRSRAHEAAALAGIITER iR YHECERYE RIS BPESEIE SrRImER Spdf of the
group X irelagrgsire cuprepidiefdhmiato gieodtisuntoaatiaidhe reacdes, af thergaumpounds of the

e e b HB e AR A ey e

benzenesulfinate, in particular by sodium tolylsulfinate.

10
The starting materials of the formulae Il and Il can be obtained by processes
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

15 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[4,5-c]pyridine
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

20 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 compounds of the formula II.



10for example, in the case that group X is an alkanediyloxy group, the group Xa in the compound of
the formula VIII may be the desired alkanediyloxy group and the group FG2 may be a hydrogen atom
attached to the oxygen atom, or the group 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 whose oxygen
atom togeytier a0ttBIDE4dikanediyl moiety then, aftepghe alkylation of the cpOPEPICIAIDEfR0aUla
VII with the compound of the formula VIII, forms the desired alkanediyloxy group. The groups FGI and
FG2 in the compounds of the formulae V, VI, VIl and VIII are functional groups which are suitable for
the type of coupling used for the f%glation of the desired group X from the group X' and any part of
groups FGI and FG2 remaining in the co ountf& the f(ﬁmula IX. If, for example, the group X' is
attached via a $nleophilic substitufioneaction teythe grpup QU 1o an atom in the group FGI, like an
oxygen atom in a hy dﬂoup represeding FGI, agmentigned apove, FG2 may be a leaving group
such as a halogen a S as chtorine, fPomine or ¢pdine lor a Ifonyloxmp such as
methanesulfonyloky, trif oroth'hanes\ylfononxy or tolueResulfonyloxR’ In general, the group FGl is
located at the carbon atom in the 10phenylene group or heterocyclic group which represents Y, which,
in the compounds of¥e formulae IX, Il and I, carries the Ytoup X. The group FGI in the compounds of
the formulae V, VI and VII may also be present in protected form or in the form of a precursor group
which is at a later point converted j%o_t e groupcfhich in the compound of the formula VII reacts with
the compound of the formula VIII. Thus, or 15§xamp|e1a hydroxyl group which represents FGI in the
compound gf@le fogqula Al may be pregenti prote@®ed®rm in the co Nthe formulae V
and VI, for example in the form of an etlerified hydroxyl gro bennyl ether or an alkyl ether
such as a methyl ether\Suchyatherscambecteavd® usingynethods whic n to the
person skilled in th&art. A ummery of r@qamods to remove protective 20groups can be found in the
literature, for example in P. J. Kocienski, Protecting Groups

IX
Vil
R-0 N
AN
N
. }*X—Y4</ | P I
O O |_l

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 VIII 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.



(Thieme Verlag, 1994), or T. W. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis
(John Wiley & Sons, 1999). The group L1 in the compound Il is defined as described above. 25 The
group L2 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 patbRoyBreddg242 may also be a group ofafie formula FGI-Y-C(OpQ;TaRP 20a ZospRound of
the formula V may thus be a 30carboxylic anhydride, for example. The group R' in the compounds of
the formulae 1V, VI, VIl and IX may be a hydroxyl group or a halogen atom, such as chlorine and

bromine. Gampesinsts rGEeuHered iR the eyhipesisd dreneomrauREs\ef thevarendadisyeh as 5 the

compound of the formula IV, maﬁ also be present in another tautomeric form, for example in the keto
&

form, providfeehgRag AR RV NGACRR SR Brdhe s PFOURring Ure Iy OTEHRR Hhds

encounterg@ ifbieesly §EbapIX Gt Re napeup I eliitie g prteds igEups & SFaED FEXtesidlgining
intermediates and products, may also be employed or obtained in the form of a salt. 10 The reaction of
the compdUiiR 6f Ofé?ﬁlﬁfa@?\faoiﬂw{?één 'B(J e BlR JRES Sk dfarls %W&%Eﬂél dPthe acylation

of anmiming wébpiliaciiveéaclaarbmattorrid dasiyadbivp Sushtaaarasia inadidepoapmafididman
general, the reaction is carried out in an inert solvent, for example a hydrocarpon or a ghlorinated

hydrocarbO968-PLRM 4 AU QLA SSRGS CAHRYIEEnZan &N S BFRShARALR e EhINBIORA or
dichloroethasgviag gtaepssiethass Tt aldigxapeoth uish efb ehldisen ivpyhrid e e dMEE o &etone such

as acetone or butan-2-one, an ester such as ethyl acetate oy butyl acetate, oy water, or a mixture of
ovents, SHUBRHEPH AL ST b OLR LEte R0 AP B SIS & of from about
OC to abotd|38fednlErIydRY. In general, the group FG* is located at the carbon atom in the
10 phenylene group or heterocyclic group which represents Y, which, in the compounds of
the formulae IX, Il and I, carries the group X. The group 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.



20the 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 WerebYH/mgendrally carried out in an 25 ipgrt solvent, for exampeGn RO 583183
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 40C to about
80C, in thgpseseeerofin rseofRp&XAAYT Ak alkkerifigesncNas\PRARMI R AR tdes $RdigRyethoxide,
potassium methoxide or potassium tert-butoxide. 30 carried out in the presence of a halogenating
agent sucB'YR YrRHHRYES RiaEL has YRR S BEHMRRIoride 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, dichloromethane, chloroform or 5dichloroethane, a

temperat rOTRAMKISBICRUHE &S ABE FDE RIS SldhipRPEIRaHE LIRS T éb%iﬂﬁf!sété to

about80Gh# Hiergreuwndrbfithd eoearuroNNthefiikasereylrckbin hnlogsnsueluasediRrioenih®r
cyclization of the com?ound of the formuiﬁ\ VI 1o the com(%ound of the formula VII cr?n be carried out

thermally, G5RBRLBI A fRhRTRYIAGEIAE SFAHRS SR nIDIEG IGATRRAHRR SbHEHPLI Y a
hydrocarbgie ¢iyarbRghigidnpieddue praile ot er@meleriohespnthdereod tiehlosahsnzeds oF an

amide, for example DMF, A or NMP, or a nijtrjle, for example acetonitrile, at temperatures of from
Dot 1008 BRGNS FAtrtSiae e PIPEC s, SHRLPRSBS ntionally
under pregsuistoaad optidnaiehithgerfeseneeobalbase such as a tertiary amine, for example

triethylamine, ethyldiisopropylamine or N- 15methylmorpholine, or an inorganic base, for example an
alkali etal hydroxide, carbonate or bicarbonate such as sodium hydroxide, potassium hydroxide or

sodium carhenatetiniassivencoanbonasaifshditombitasbanairl Expadiendyriiee hermadeyclization
can be carried out in a .i.CrOWflve reacto{r. This (;‘yclizati.on caﬂéalso be carried out in the presence of

catalysts. FHHEFEL CROTHONG TR AG ARMALG it arpsoy ta s AP LVRIEH CRTRBYLSARE Do employ
catalysts wbr/ativeysthpiisareanietablideasr 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 -10C 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



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\@o. BUFIo8lst systems may comprise,gr example, copper orrcopfEripsaliscespacially
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(aceiritliLIEAPBRS (brbsxalE IR RIGGERAING A GEN ShRIPERSEIR S haans halte ampnle
diamine ligands 30 or 1,10-phenanthroline. Furthermore, such catalyst systems may consist of or be

formed by5RARRRAREHMBRINESIPHYRRNRRASAROM$HRX YOS BF AJERANITIeERR Fdm
palladium( eeBREXESoNeRaFiBEa HUtEt DY ideReaneinnaidinghdicaridh eupal@gdium acetate,

palladium trifluoroacetate or palladium halides, in particular palladium chloride, in the presence of

ligands, iPERARRal BRI g ShHY QBRAZEDGoFICRINFRREBIgNe, chloroform or

bis(dphenyitphiostinmiecl -at-Rinaurinvires 4orois( dibbeny raosy hibento1 8ol ine tyhraptbene or
pre-formed complexes such as bjs(tri-tert- butylphos hine[?@alladium 0). Furthermore, it is posﬂble to
e simplLEERAR SR P EAHLROIHE T G0 SR LBt < MO R o A3 SARD RUE e

particular gilite s ¢andle gatadyietdaeycsubstit ek dielizzaial oF akaiirmalti vetak formula
benzenesylfinate, in particul rﬂ?y s&?ium olylsulfinate. 10 The coupling of compounds of the formula
Vil with CYBTERBTRAETE RV ESHbY Lo e GRS LMo A vioh IR Pl alreacy
mentionedhehong tfer exapelediafanalisylatitn veactonnéhusoltmosuieh ¥amyiorossbirieowien it
carries a hydraxyl group which represents FGI, be alkylated usin ompound of the formula 15 VIII
i P B G b B R AT S GRS 20 PR Rsen atorn
such as chiexaniEDRIIMNer NNRBUFoaeg fou e lasamsitents| Hortopgatures
toluenesulfppyloxy, The leophilic Ségs itution reaction at the carbon atom of the compo gh f the
formula V] THEHESH ALIG S AROL Ui 08 R ARIPIS 2L EBTS LGS EOATOARILN Sl
reactions,tw/bisbLarefoed-lopaionaidythe déipersosus&ibed iopie @tlylingaegisd sthececat idiaise
dependingo the garticular circumstances of the.cg}s}/eg[nmﬁ]uestignggarried oyt in.an inert solvent, for
example & HYARRAFIN Y LI AYREC 16 S BN AREPIGRERE A
chlotgbenzenhyidich|sholimethanan chintpiaicbaisdidaioetingie aaraik bk nseich lagdfbiidelioxane,
dibutyl ether, diisopropyl.ether or DME, an alcohol s cga[as. ethanol, ethanol 250r isopropanol, a
(etone subh RO TRIE R ISPERREA!S S & ORI BNCDg potassiumt Hydioside™or saflm
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



acetate or butyl acetate, a nitrile such as acetonitrile, an amide such as N,Ndimethylformamide 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 80C. In general, it is favorable to add a base
to increase the 30nucleophilicity of the compound of the formula Xl and/or to bind an acid released

during theeaCloas/6w4d@mple a tertiary amine, sucBgas triethylamine, ethyhdifsaproomarose2oy
N-methylmorpholine, or an inorganic base such as an alkali metal hydride, hydroxide, carbonate or

bicarbonate such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate,

potassiunthpaais/licepeat SRIMSRAKRIME AR, RiEpENRRRieOI akgxsla@iiamide such as
sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide, sodium amide or

slithium diRPEPRESIAtROPRRIAgIHE haldesn Wil tHEUBRRBGHHS? HUqBe R U PLESsRER R of
the formulgy¥Hds, Whisdriidalds dptiesphinaYigeselsepriataly foe deaigsiayvithoa base and converted into

asalt. A co-m@ound of the formula VIl in which FGI is hydroxyl mar%&be convertid into a compound of

the formuRSSE IRAEONIP BOSRABRIH witrP I 2B BYL N P RIS [RRERNANARRNMEN B2 is a leaving group
as ir;]@i(;]atgggbmﬁa?ﬂ@bwl r@ﬁ@ﬂﬁﬂdﬂﬁ%&@(ﬁﬁﬁ}@%@@@i@ g%gtg@i;iit@rta coanound of thefformula VIII
in which FG2 is hydroxyl, under the conditions of the Mitsunobu reaction in the presence of an
vodicar BB BB R b SIS SO R C P sphine
such as trigken pl@h(ﬂs@himamﬁmutt)nmﬁapbiﬁ@dﬁtimnimﬁf@mﬁimmvaaﬁd@ix,empfaﬂlemmetger s]cu;:]h
as THF or dioxane (see 0. Mitsynobu, Synthesis 15 (1981), 1-28). The coupling of compounds of the
formula VAT RHH bR O RIS TS, AL it KSUE BT TL O can lso be
carried oupexgeidbeltoawlinnpatipaliadiyraciitaly Z6igIsudksamipling reactions such as the Heck,

Stille or Suzuki coupling reaction (see A. de Meijere and F. Diederich (Ed.), Metal-Catalyzed

Cross-Coupling Reactions (Wiley-VCH, 2004)). 20 The compound of the formula IX may already be a

compound hiétbedplinuef d@nghmeaspiayieddnrtga gagtioitvgtnipewranspgund ffrthaltovmutanll if it is
obtained from a coaq ound of the formulafVI in which R' is h%{ﬁgggc,ysuch as cglz%rtigne, agd the halogen
atom in the%§RGHIMN bHRIL T RASHON LYY PSRBTy LPEHREB NS, for

example yxarhptl exylagreiipy/fuibrgramekeun, ToTuS ttha haan viaméor fexamapte whenritigeirtiess
formula Vgipny\//vdl;(i)%(r;/l%riguh Wr‘ﬁé%"rSBPeEE'r‘#s't%el‘?%séyan@}lé%QS 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



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 formul/o ipoaBicin4 828 a halogen atom such as,Jor example, a chlorings @or/Era@0pEdBEEeatment
with a halogenating agent such as a phosphorus halide or a phosphorus oxyhalide. Depending on the
specific case, such as the reactivity of the specific compound of the formula Il to be reacted with the

compounchfithe jaraelanldioxay adeerm advanineamisniaéenadify d6e68aun Rydiia«osparund of the
formula IX, even If it 5already is a leaving group. Thus, for example, a compound of the formula IX, in

which R’ iBYHIBYER: BRLASSIIEN RYFIOXASy FROLIMERBAMRIG RRIASAUMALR UMLGSEHIE acid of the
formula AllafHEh4dEldn svdichtlicierfoh&® Gl HiRiGeDPaRTIdos the Bsrsotaulimiekiexite, is the

group -S(0)2-Alk. SEch_a reaction js generally carried out in the Eresence of a pase such as an alkali

metal hydFidld ) GO e APESaHE BMANGKIAHIPARSSIA LRISBHIRMIS RRIUILAMIASH Eroxide,

potassium;thydnexifiso BebyIRNEAIRaPALE D QRS RiTLON DaMAlee RO GRIRSTAE fOFrBOtNIL, a
bicarbonate, in an iner ﬁ%lsj/ent SL[ICh as a hydrocarbon Su{ﬁ'h as benzene, toluene, II>:<)(ylene or

chlorobenZ@MPOMNE RING I muleYH IgiSGARR Ml U NYHTEXYGITEaY RIS SaRar alemvie, It flide such
as DMF onfiVi? base ardtoes eéisety aitts aktampesattpetialifeonhaborh dROAP iabenichoR2S0ig, for

example at temperatures of from about 80C to about 20QC. Prior to the reaction with the compound of
e o YR GBS GTEELEH T, o et el e ERd (o B0 Bt BB o &
Sﬁlt. Thg @t@gﬁfﬁdhmmﬁﬁé}f]ﬁnmpr@mragm?mtﬁgeeéﬁ}@mwwmﬁl gnedprawladi%a@mlmjb@l&g -
changed, and, for. example, the compou of the formula Vila can be reacted wit mpoun the
e A BB o7 PO AICO e SR B S Lo A
compoundg-aPtherpdroxid, \dtider give copditipasad witheitaimta tedbton Yithehetresthecgrotias X, Y,

R1, R2 and R3 inth f the formulae IIl, Vila, VIl and. X are defined as in th d
of the forrRARFIGAHANA R AR AIBHAN GHeo e Ml AR REE RPN Hih o -

precursor gshuyspiiiicd auchHstaipreintiprasspisiriedmidinglfinakgrong invharadneagiatie R' is a
halogen SESRSr?f, for example an ether such as THF or dioxane (see O. Mitsunobu, Synthesis
15 (1981), 1-28). The coupling of compounds of the formula VIII with compounds of the
formula VIl via a transition metal-catalyzed reaction can also be carried out under the
conditions of palladium-catalyzed crosscoupling reactions such as the Heck, Stille or
Suzuki coupling reaction (see A. de Meijere and F. Diederich (Ed.), Metal-Catalyzed
Cross-Coupling Reactions (Wiley-VCH, 2004)).
20
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



for example, chlorine or bromine, and where the groups Xa, FGI and FG2 in the compounds of the
formulae Vila, VIII and X are as defined above. The above statements concerning the reaction of the
compounds of the formulae Il 10and Il and the reaction of the compounds of the formulae VIl and VI
apply correspondingly to corresponding reaction steps in such a synthesis of the compounds of the

formula I. Wwathen groopgards of the formula | can be3gbtained from suitableraompermi AgB294ared
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,

etherificatigflogltriaiienagentadioen asltopriasipRoras ketier oxitpHerproRySYRNtesalts, and others.
For examEIe, a hydroxyl group, which may be liberated from an ether group_by ether cleavage, for 20

example by @8%&% 6N GESEr HUTH ADIDRERAE 1IN Bk INE rRAH FIPRRBEOT R be

esterified foreiviaa Icaoaxybaaeld Raiets acsHpienisdeeidirstermaretheriieg: Adwpécations of
hydroxyl grouga can favorably be performed by alkylation with the resg)({active halogen compound, for

example 2BYSHBEEIUR EIRAA B ENG SLRURE I HECEREHBIAHHIE Hrawiaile A¥tA Edrbonate such

as paassiire £ayherAleMirmesHotrR0saE6s Bxamiertsebmpbint efamplemmuamideiikeHviF or
5NMP or a ketone like acet?}ne or hutan-2-one, or with the respective alcoho] under, the conditions of
S ER

the Mitsurtbda FEAEEH: refEn &P FoXONY LA N IRALDSE HALN AT AR RRY B
treatment aidh 6 fidomeRAliANRESIO AdRInp@nigtomIcan(os-Eplated ith & semneyLeidsetms in a

substitution reaction which may.also be a transition-metal catalyzed reaction. A nitro group can be

educed (PUMART MU Loy B SR ahP 5o CIAT DOt R RTRELY e ot 1

gmdified Undgratmy @f@@ﬁ%@@fﬁf%ﬁﬁg@m‘@fﬁ@mmﬁdy manmruwlf' ] | ,it_baalffa:aiawnrc?mgound or
reguctive amination o carbonyl compound, or for acylation or sulfonylation, for exam

roackion WA EHAIR S USSR LT i SO Y AR o RBLR S MR DA HER 5 ST acid

chloride, Qran?;tbhateaﬁﬂﬂa@dmr&fmﬂha@@j@wb | inhldmbébﬁaﬂlégbaidﬁﬂﬁrbmmndafbph%h'm aoégtby

treatment with a coupling agent like N,N'- carbonyldiimidazale (CD), a carbodiimide such as

L oSS B B Tl A O R e SIS Db ST RS ABrice

(EDC), 0-6therabehzuripl-dickaNg\ ditdul1 deieamsibypropylsiHesxafiDMBp hospivde Ghaf dy O-

cyano(et ar methyleneamino)-N,N,N',N'-tetramethyluronjum
(cyano *b%}écor*f\?,{)pﬂ} or a¥n|xture o? s)oRI/ents at temperatu%es 0 *rom 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 | 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,



20tetrafluoroborate (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 esi¢OQ@EIBIde48ximary amide can be dehygfgated to give a nitrile. AGSUEP Zo0m 08B 2®@mple
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(0) or a sulfone moiety S(0)2. A carboxylic acid group, a
carboxylic acid ester group and a ketone grougzan be reduced to an alcohol, for example by means of
a complex 30 hydride such as lithium aly hydride, lithium borohydride or sodium borohydride. A
compound of the formula | or an interme( adRidas a compound of the formula 1l ®2X, which

contains on ot friple hga g-group X, which reaglily obgdingd\via a transition
metal-catal qction from a compound of t mula|VIII cpntaini dpuBte or triple
bond in the grou A ! ound of the Tormula VIl as ougire ve; gan begonverted into a
compound in which X is a satufated groupll by hydrogenation in the presence of hydrogenation catalyst
such as a 5palladium catalyst. All reactions used in the above-described syntheses of the compounds
of the formula | are Y& se well known to the skilled person and can betarried out under standard
conditions according to, or analogously to, procedures described in the literature, for 10 example in
Houben-Weyl, Methoden ¢ggtOrganischen Chemie (Methods of Organic Chemistry), Thieme-Verlag,
Stuttgart, or OI%GT] Reactions, John Wiley & Sons, New York. If desired, the ﬁgtained compounds of

the formula I, as wel Xﬁy intermelallaté)compounds, gan b ified by custamary purification

procedures, for exgnple by recrystallizati txeh ar FPhY- alrea pged, all starting
compounds ang-15intermecdiomes employed in the abov ( bm esesivhich contain an acidic
ermediates and final target

or basic group, can,also be employed in the form of salts, and all int
compounds can also ge 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 if 20 can generally be necessary or advantageous to

temporari/ M5 RE RS Srolid? biRindod iy PR RAIRPOYRGSHY it gemdas thdiaacd fater
stage of thggythesifefida HypduecdumgiiiimOoPuns foriheatormamf RERfGRRIIgTRIMRSAYRIED later are

converted into the desired functional groups. As examples of protective groups amino-protective

groups m&yBPMEROAE PUTRRA SARIREHLGAJRTH S oF G/ IR AR RYFGHEERS SFOM P e Rida

tert-bgtylogysppunylDteundrdaneravitiefinandre uipmenett indrgpsme it Vyth Hilogeppsetie asid (=
| group which can be removed by catalytig hydrogenation, or a

TFA), a benzyloxycarbon
quoren-g-Wm& RIS S0 PR AN B dVRS R Vo BPHRS the i ni HibéridiRdNend protective

groups of garisutic feittigecapsWhEl tan\oe araieciak asefehgioapsveuch as tert-butyl esters
which can be deprotected by 30treatment with trifluoroacetic acid, or benzyl esters which can be

deprotected by
The above statements concerning the reaction of the compounds of the formulae 1l

10 and lll 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,



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 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. 5Another subject of the present invention are the novel starting

compoungy@rEbirggyousiates occurring in the synthggis of the compounds pGhaEepPoLbads 3x4ding
the compounds of the formulae |1, 1ll, 1V, V, VI, VII, VIII, IX and X in which X, Xa, Y, R1, R2, R3, R/,

FGI, FG2, L1 and L2 are defined as above, in any of their stereocisomeric forms or a mixture of

stereoisorge Bt nEany iacaiaisl shaljdrals grsLipel\vate savbtapRybef segbeesaPeynds or such

salts, and their use as intermediates. The invention also includes all tautomeric forms of said

intermedi@&¥ZHAS TG € SATRGHHYE. a1 QG RITRY §R R BRI RIR A IIBM QR O LsiEeititd
above witkheeppesé e dhst eomarRel RsiSeXalng [ A A MROrBBRIY atisARANdIRGYAW satisskiiarmediates

and starting materials. Subject of the invention are in particular the novel specific startin

15compotRiEUKHEREAREURIEA RSB G d hRRE TheNERHARIFYRIBLT Ak RMEIGHIK? g?éﬂﬁié’élosed

as a fee cauPeLndi@toier RemspesCHa thew asaa sHiREtBEtRespeeiinalbotbIvHiRfare of the
free compounds and in ﬁw?e form of their salts, anfigif a specific salt %disclosed, additionally in the form
i

of this sp&RALQRSRILHE MUTHRARY LoRrLRL ielad (B8/ABBYRE GYIIRVEAIRUBS3MEompounds

of the forngolavbregdiamnally Hataebinatamvaih aifieaiaogesativg)calyracivRL0HOHRIE, Gan ke

themaon e RIS AT AL o AP A HCAIHI T SRRV UMD M ARBR The

administratipfsitohhaciaragieyad esabyiolor Rxampigdopheafonn afdabiisofiim-semtedgialpts,
sugar-coated tablets, granules, hard and soft gelatin capsules, solutions including agueous, alcoholic
anc Sy <R3 R OS5I b B AL BRI oK ELHIR i the form of
suppositogemdurgarentitialiy, for aikgrattmn|fdhexampf b9lsstoionsmog taleeusc drtiaoumstolar or
cai aqaDHARS BETUE AN AIGUL0 R U BTREIS o e AN EL AL LME Y8 eming
; gor
reducing isxsieledsjaeasisorr Wit pplyitgivearadocaylictycidatinsyatiaecaitetar. Adie: etppritiate
anhydride or a sulfonic acid chloride, or with an activated carboxylic acid which may be
15 obtained from the carboxylic acid by treatment with a coupling agent like N,N'-
carbonyldiimidazole (CDI), a carbodiimide such as 1,3-dicyclohexylcarbodiimide (DCC)
or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 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



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 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

combinatipne QItYBI0w48R4e of these substances. Thgsactive ingredient is gAY 203606 32 94
concentration of 0.0001 to 15% by weight of the composition, for example 0.0005 to 2%. 10In one

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

preparatiog i@ pyessaimsday dragakifohyt@ae s nde s i Regneaning A BANANGS MbYEMd of
comprises, but Is insoluble in, water, and whose molecules are linked chemically, for example by

covalent 6hﬁ)fﬁé@@l§0\%%FBPWEQIQ%P'%MB@%?QBQd%%&TBHQ)%h@%R/WEHHW%,OFO form a

three-dimemsiia NatWR4s QutinktPdpeoeAAteshyeiioBREE RRlyBebAPBRABSAtRHIEY)SKE) in water
with a considerable increase igb\{/f?lume, but without losing their material hold. A héﬂ&ggel consists, for

example, SR FRIGROBIIHP s BN O [RASIRHIARIL AT ESENER /IR BEPRRUAT R AV L ARP £gel

formey (fopgxadme @fangscarmellose-sodium). The examples below show suitable gel preparations:
Preparation example 1 25 Compound of example 10.0004% Glycerol 85%10% Methylparaben0.2%

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 Organischen Chemie (Methods of Organic
Chemistry), Thieme-Verlag, Stuttgart, or Organic 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

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



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%
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%

WO 2013/004824 36 PCT/EP2012/063294

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, llI, 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



Methylparaben0.2% Propylparaben0.03% Croscarmellose-sodium4% HCI / NaOHgs (to adjust the pH
to 7.5) 20 Waterad 100% Preparation example 4 Compound of example 10.04% 25 PEG40010%
Methylparaben0.2% Propylparaben0.03% 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 toweepotcyoougaions. The hydrogels compgge the medicament in RGSTEEZDIPIO6ERES
ensuring rapid skin and tissue penetration. An aseptic preparation process ensures that no additional
microbiological

10

15

20

25

30

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
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%.

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
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

croscarmellose-sodium).

The examples below show suitable gel preparations:

Preparation example 1

Compound of example 1 0.0004%

Glycerol 85% 10%

Methylparaben 0.2%

Propylparaben 0.03%
Croscarmellose-sodium 4%

HCIl / NaOH gs (to adjust the pH to 7.5)

Water ad 100%



5contaminations enter 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 | in

10 concentrations of 0.04 - 0.0004% (m/m). The aseptic hydrogel is stored in suitable sterile
containers\io goe Fodushiment, the hydrogel is storeggn sterile containers rpegie BPROYRIOSTID2E.
15The amount of a compound of the formula | and/or its physiologically acceptable salts and/or
solvates present in the pharmaceutical compositions normally ranges from about 0.2 to about 800 mg,
for example from about 0.5 to about 500 mg, for example from about 1 to about 200 mg, per unit dose,
but depending on the type of the pharmaceutical composition it may also be higher. The
pharmaceufRRRBIABSSIRTMESBusually 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 comgosnions can be carried out in a manner known per se. To this end, one or

more compBURRLGERE 8%

®15nd/or their phygt%g?cally acceptable salts and/or solvates together

with @ne assEREBBY@r liquid pharmaceutical ca@n25substances, or vehicles, and/or additives, or
auxiliary substances, and, if a combination medicament is desired, other pharmacologically active
compound48iBViRg AREYpeutic or prophylactic actibA Zre brought into a suitable form for administration
and dosag;&(wjymmhe used in human or veteripazomedicine. As carrier substances and additives,

suitable o
with the ¢

15

SR b

rganic and LFor ani(g.substances can be uosed which do not 30react in an undesired manner
g?ﬁb?ﬁ?ﬁ P tHMa 1 or their physié‘lé?;ically acceptable salts or solvates. As examples

of types oHaldiNgsMvhich can be contained in theypligymagsittical slampesyons and medicaments,
Iubricgntsw)reservatives, thickeners, stabilizers, disintggg/ants, wetting agents, agents for
1 ater ad 100%
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Preparation example 3

Compound of example 1
PEG400

Methylparaben
Propylparaben
Croscarmellose-sodium
HCI / NaOH

Water

Preparation example 4

Compound of example 1
PEG400

Methylparaben
Propylparaben
Croscarmellose-sodium
HCI / NaOH

Water

0.0004%

10%

0.2%

0.03%

4%

gs (to adjust the pH to 7.5)
ad 100%

0.04%

10%

0.2%

0.03%

4%

gs (to adjust the pH to 7.5)
ad 100%



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 are water, physiological 5sodium chloride solution, vegetable oils, waxes,
alcohols such as ethanol, isopropanol, 1,2-propanediol, benzyl alcohols or glycerol, polyols, mannitol,

polyethylenedghmssoeedgaropylene glycols, glycerol gtacetate, polyvinylpyrpddgee,2gdlatoe 3zdalose,
carbohydrates such as lactose, glucose, saccharose or starch like corn starch, stearic acid and its
salts such as magnesium stearate, talc, lanolin, petroleum jelly, or 10mixtures thereof, for example

mixtures of eatgaY B RNEr € pRYEr figARICoralEamal Sl eaiorxtuFRSHforsdelsdihalecholmetine
compounds of the formula | and their physioloqically acceptable salts and solvates can also be

lyophilizedCPRIRNEHRFESHBBNARGREAISE for tHAPHRSIINGI SAF O GRIDERI: LSHRIUSHI BN for

example. hhendosirger apl SRR Rfud e épreralaonand/or a physiologically acceptable salt and/or
solvate thereof to he administered depends on the specific case and, as is usual, has to be adapted by

the physididh3RHGIRE RAAREUBIATESS RNBYERdNbReRHLLe#aHSERARIRPIGR umstances in order
to acBieveantaptinziorefiesteittdenendsd fas exarvpieomeheppataeon ek the sexeaityreétheldisorder to

be treated, the 2 sg_x, age, wei%ht and in ividuau resgonsiveness of the human. or apnimal patient, on
the efficad&rfd 'EBR HBA'Gf BEED \Sﬁ’tﬂﬁg%éﬁ‘ﬁfgéf TR0 OBy IRAARER HALRAAIOREY for the therapy
of an acute eorpienie diteane ayprogbytadtise PLien peletimobl fsiive 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 casarmghpesrisgaibrmhtyeigydiogexaom|side aemsquiag inTdgdonimistfetipnltolan adult
weighing about 7

D kg in order to obtain the desjred results. The daily dose can be administered in a
sin dos%oﬂﬁqﬁtﬁé?ﬂeala @Hgn—&r@(gpﬁrﬁo(unﬁ/@eére administered, divided into several, for example
two, three or four, individual doses. The administration can also 30 be carried out continuously, for
example hy continuous infusiop. or jnjection. Depending.on the individyal behavior in a specific case, it
iy be neESERPES MBS R ST B o SHURE T rETALIRER ToORG BB BS A HEs below
illustrate thgdrogeitierstyybe mesiniple coripers dsacientdiptigmdmsengroup were purified by

preparative high 5pressure liquid chromatography (HPLC) on reversed phase (RP) column material
and,

15 The amount of a compound of the formula | and/or its physiologically acceptable salts
and/or solvates present in the pharmaceutical compositions normally ranges from
about 0.2 to about 800 mg, for example from about 0.5 to about 500 mg, for example
from about 1 to about 200 mg, per unit dose, but depending on the type of the
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,



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 10their structural formulae any such trifluoroacetic acid present is not
specified. e zoepAyedsmpounds were in general gharacterized by spectrasTopRXbaR/ 068294
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(dBdRhEnestriicRaRerd M&ﬁhﬁ@@@teiigaﬂ@grahﬁscm@mﬁglﬁéfm% (syepes)idhe number of
hydrogen atoms and the mu‘lat?hcny (s = singlet, d = doublet, dd = double doublet, t = triplet, dt =

double trifieRigVing R ABPIh e ARk ! Sbfr'er%ré%ﬁ JPH%(@@HAEFS & {ﬂUHﬁ”HWﬂéﬁﬂé’%‘WQF&btenzatlon
in generajghassuresuifebeubBa) ehedisaingl thavomreHiardendhaie Mstaheés rafyrelated 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 ionfP&RYRANAE: &i Qfgﬁ\?éﬂewmﬂﬁ%ﬁ@%%%w @tffb&’%% QRGBSR ionization
(ESI5 Thesb&iliviScenmaitiossiuses, wgg%@mf@ImwsM%&ééedﬂ@derslé{;@hlamemwmpéw 10 x

2 mm, 1.7 pm; flow rafgl 1 ml/min; eluent A: water + 0. Osoﬂ/i trlfluoroacetlc acid; eluent B: acetonitrile;

gradient: frorP§98PEdIobPENEYEAIRNCkESL BlYRerd. plYaRReRNiol Rel iliylene dhitoNis

ionization saeibeshyisre gYddrihglddral Gluetatd) BbyRtsip @ idlidshy, Zyélaim, éeﬂtﬂﬁsébw rate: 0.9
ml/min; eluerhg%\%ater + 0. % fo mic acid; eluent B: acetonltnle + 0.0 /ﬁ%ormlc acid; gradient: from

95% A + 5% iR 2 E)iem%“?ﬁ’éﬁ SAKNRER B RIREB RS0 AR GIGAhod:

ESI+ Metheitl£nd) ag@allmnsdéﬁla@ Bﬁglrféb&rﬁ%tearbt@rml& Teprolinlopetrsrsuddjenymn; eluent A:
water + 0.05% formijc H(’fnteluent B: cetonltrlle + 0.035 % formic acid; f?radlent from 95% A + 5% B

to 590A +r6%‘<§)‘"§%r¥ O{h%’ﬁag%’ R DISHYCE POV RIS Sl JRAER ArEa SR T mple
1{446-(2 Mmhe@@m)mazm[#aﬁc@]wmdmk%mbhﬂoﬁwd@mymmmlaq@imaﬂdwo

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.



(a) N-(4,6-Dichloropyridin-310-4-methoxy-3,5-dimethylbenzamide 15With ice cooling, 1.20 g of
4-methoxy-3,5-dimethylbenzoyl chloride, dissolved in 1 ml of dry dichloromethane were initially added
dropwise to a solution of 0.82 g of 4,6- dichloropyridin-3-ylamine in 8 ml of dry dichloromethane. A
solution of 0.4 ml of absolute pyridine in 1 ml of dry dichloromethane was then added, and the reaction

was stirregvey @012 4gae product partially precipitgding slowly. Approx. 19 01/efPsh 2063 r@gth
aqueous sodium bisulfate solution were then added, and the mixture was stirred for five minutes. The

agqueous phase was then decanted off and the solid-containing organic phase was concentrated under
reduced pressure and freeze-dried. This gave 1.63 g (100%) of the product, which was used for the
next step without any further purification. WO 2013/00482443PCT/EP2012/063294 LC/MS (Method
LC1): Rt = O SXAMPIRR 2o Besiiale jhis)nvention.

6-Chloro-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[4,5-c]pyridine  5In a microwaveable vessel, 0.98
g of N-(4,6-dichloropyridin-3-yl)-4-methoxy-3,5- dimethylbenzamide were dissolved in 15 ml of dr

y : of dry
tetrahydroftPeR SXITHRIG P BIRUBNIE FPRIGIENS2 Riphr 9 AUPNE R BRALH I PAY ¥ Biium
carb@ateppisupdigaid it BroneaeY R B 1B (IHESZ e heVieaeiipphasd YRRy 2B eh Ataiatkakhg0C for

3 h. For work-up, the mixture was added to 12 ml of a 0.5 M_aqueous hydrochloric acid 10solution.

The precipitatddOaN WrdS Sifer R oHaRith FRAERIAREME AbWRIFT QIS fglonitrile 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 é (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 +



extracted twice with ethyl acetate. The collected organic phases were combined with the
suction-filtered solid and the solvent was removed under reduced pressure. This gave 0.79 g (91%) of
the product, which was reacted further without any further purification. 15LC/MS (Method LC1): Rt =
1.04 min; m/z = 289.05 [M+H] (c)

6-(2-Fluorppbermrg/b84d@2methoxy-3,5-dimethylphenyhoxazolo[4,5-c]pyridineC THE R 20iC0968 b e
vessel, 0.65 g of 6-chloro-2-(4-methoxy-3,5- 20dimethylphenyl)oxazolo[4,5-c]pyridine were dissolved
in 12 ml of absolute N,N- dimethylformamide, and 0.25 g of 2-fluorophenol, 0.88 g of cesium

carbonatesélemg gbsappeydd) indifle andidOtArhafok, AO+phsnaBtisp e Merend 4gflizktiarmicrowave

reactor, the reaction was heated at 200C for 1 h. For work-up, the mixture was added to saturated
agueous BaRIbicalbonate solution and extracted three times with ethyl 25 acetate. The combined
organic phases were washed with saturated aqueous sodium bisulaite solution, dried over sodium
sulfate, filtered and concentrated. The crude product was purified by means of preparative HPLC,
giving 86 MEIPR4 ot product. LC/MS (Method LC2): Rt = 1.46 min: m/z = 365.13 [M+H] 5(d)
446-(8-Flusanhanos)oxeEp{@18;0dioyxi din- 2 -6 1ehimn eibwlpienol.9 mi/min; eluent A: water +

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

HO
. d e
N
IR
O/O
F

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

5
N
SN
G
Cl Cl

15  With ice cooling, 1.20 g of 4-methoxy-3,5-dimethylbenzoyl chloride, dissolved in 1 ml of
dry dichloromethane were initially added dropwise to a solution of 0.82 g of 4,6-
dichloropyridin-3-ylamine in 8 ml of dry dichloromethane. A solution of 0.4 ml of
absolute pyridine in 1 ml of dry dichloromethane was then added, and the reaction was
stirred at 0 for 2 h, the product partially preci pitating slowly. Approx. 10 ml of 10%

20 strength aqueous sodium bisulfate solution were then added, and the mixture was
stirred for five minutes. The aqueous phase was then decanted off and the solid-
containing organic phase was concentrated under reduced pressure and freeze-dried.
This gave 1.63 g (100%) of the product, which was used for the next step without any

further purification.



A solution of 60 mg of 6-(2-fluorophenoxy)-2-(4-methoxy-3,5- dimethylphenyl)oxazolo[4,5-c]pyridine in
2 ml of dichloromethane was cooled to OC, and 0.4 ml of a 1 M solution of boron tribromide in
dichloromethane were added over a 10 period of 10 min. The mixture was stirred at OC for 1 h and a
further 0.2 ml of a 1 M solution of boron tribromide in dichloromethane was then added. The reaction
was then glimezbayooastemperature for 16 h. For wad-up, saturated aque G FemR01 bicadRoate
solution was added slowly to the reaction mixture. The precipitate was filtered off, washed with water
and dried under reduced pressure. This gave 41 mg 15(71%) of the title compound. LC/MS (Method
LC2): Rt 3 &A@ LN 1Rt (M tdb(miteinButyB25.05 [M+H]*
{446-(2-fluorophenoxy)oxazolo[4,5-c]pyridin-2-y1]-2,6- dimethylphenoxylacetate 20 110 mg of
potassium carbonate were added to a solution of 70 mg of 446-(2-
fluorophengxg)otaaeiopd(a-alevhisiiy-2;B1ldimetaimeieiipsadidok Bl pdinrigylformamide, and 51
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 collected
organic phases were drl &0 at ﬁiﬂ: gave 93 mg (100%) of the title compound, which
was reacted furtheOw y-fukther lJI‘Iflca ion. LC/MS (Method LC2): Rt = 1.48 min; m/z = 465.20

[M+H] 5 (f) {446-(2-Fluorpph#noxy)@x = Eyridin-2-y1]-2,6-dimethylphenoxylacetic acidHO OO

5 In amicrowaveable vessel, 0.98 g of N-(4,6-dichloropyridin-3-yl)-4-methoxy-3,5-
dimethylbenzamide were dissolved in 15 ml of dry tetrahydrofuran, and 29 mg of
copper(l) iodide, 54 mg of 1,10-phenanthroline and 1.47 g of cesium carbonate were
added. In a microwave sunthesizer, the reaction mixture was then heated at 180<C for
3 h. For work-up, the mixture was added to 12 ml of a 0.5 M aqueous hydrochloric acid

10 solution. The precipitated solid was filtered off with suction and the mother liquor was
extracted twice with ethyl acetate. The collected organic phases were combined with
the suction-filtered solid and the solvent was removed under reduced pressure. This
gave 0.79 g (91%) of the product, which was reacted further without any further
purification.

15 LC/MS (Method LC1): Rt = 1.04 min; m/z = 289.05 [M+H]"

(c) 6-(2-Fluorophenoxy)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[4,5-C]pyridine

\ N NN
o) 7
O P

O
F
In a microwaveable vessel, 0.65 g of 6-chloro-2-(4-methoxy-3,5-

20 dimethylphenyl)oxazolo[4,5-c]pyridine were dissolved in 12 ml of absolute N,N-
dimethylformamide, and 0.25 g of 2-fluorophenol, 0.88 g of cesium carbonate, 21 mg
of copper (l) iodide and 40 mg of 1,10-phenanthroline were added. In a microwave
reactor, the reaction was heated at 200 for 1 h. For work-up, the mixture was added
to saturated aqueous sodium bicarbonate solution and extracted three times with ethyl

25 acetate. The combined organic phases were washed with saturated agueous sodium



0.8 ml of trifluoroacetic acid was added to a solution of 90 mg of tert-butyl {446-(2-
fluorophenoxy)oxazolo[4,5-c]pyridin-2-yl]-2,6-dimethylphenoxylacetate in 2 ml of 10dichloromethane,
and the mixture was stirred at room temperature for 2 h. The reaction was then concentrated under
reduced pressure and freeze-dried. This gave 101 mg (100%) of the title compound. LC/MS (Method
LC3): Rt shIAL 2 eyoods 24409.18 [M+H] 15Determingtion of the pharmacolp@taEecpiy/deI2OR-y-S
assay using human Edg 1 receptors In order to determine the Edg 1 receptor activation by the
compounds of the invention, 20a GTP-y-S ((GTP-y-S = guanosine 5-[thio]triphosphate) assay for
G-protein isieupiad ERACHGRN, Bicing/easerd omtia rsiatiiptrainsayiRdicastadiinTHie W used,

employing a cell membrane preparation from a CHO Flp-In cell line which constitutively overexpresses

the humaR©4Y G YEa2 PiTISE BY BRS04 AFeP4; BHV?HéF?irEW HIIERBrEG P Yt i adiftogen,
cat. no. KegIr8i\alipvwe thexgererationaoinstabigragepnal@veeines 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 p0G44 expression
plasngid. Tty afeqrarnioes Hhe e AR £ 5PERsHRIncRRA R @-Mindbey foRdndiost cell line genome
results in the transcription of the gene of interest. The stably transfected cells become
hygromycin-resistant. 5\One day prlor to transfectlon 200 000 Flp-In-CHO cells were seeded in Ham
F-12 medium (Invitroge 55 ¥ with 10% fetal calf serum (FCS; Perbio
Science, cat. no.’EI36068.03)r8 andi ed at 37 C / 5% CO2 overnight. Using the
> \ 387001), cells were cotransfected with the

Flp recombinase expregsion plasmld

A solution of 60 mg of 6-(2-fluorophenoxy)-2-(4-methoxy-3,5-
dimethylphenyl)oxazolo[4,5-c]pyridine in 2 ml of dichloromethane was cooled to 0C,
and 0.4 ml of a 1 M solution of boron tribromide in dichloromethane were added over a
10 period of 10 min. The mixture was stirred at 0C for 1 h and a further 0.2 mlofal M
solution of boron tribromide in dichloromethane was then added. The reaction was
then stirred at room temperature for 16 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. This gave 41 mg
15 (71%) of the title compound.
LC/MS (Method LC2): Rt = 1.35 min; m/z = 351.13 [M+H]"

(e) tert-Butyl {4-[6-(2-fluorophenoxy)oxazolo[4,5-c]pyridin-2-yl]-2,6-

dimethylphenoxy}acetate

a8 Vo

110 mg of potassium carbonate were added to a solution of 70 mg of 4-[6-(2-

20

fluorophenoxy)oxazolo[4,5-c]pyridin-2-yl]-2,6-dimethylphenol in 1 ml of
dimethylformamide, and 51 mg of tert-butyl bromoacetate were then added. The

mixture was stirred at room temperature for 16 h. The reaction mixture was then added



10p0G44 and a modified plasmid additionally containing the edg-1 gene (accession no. 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
cassette oprepung/etRsdrecombination sites flanking a ccdB gene and a PCT/EP2012/063294
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

expressiofpaftdeeninakriitB & tidaesdipr ity thedrenméeelion @fone yrrlsek Kkl of p0G44
and 0.12 jig.of pcDNA5-FRT- TO nFLAG DEST-EDG 1 were mixed with 100 pl of serum-free Ham

F-12 medfRLARGFRRG B HiBP fuEERNEMPe P ANSrEEHONOIRIOR TRR SO BIPRIA G WUGBANRS, the

transfectioadergenifipbAvaeioptexnyagreistiripuirid siepwise on the cells. The cells were incubated for
24 h at 37C. Then the cells from 3 wells were transferred to a T75 25flask (Greiner Cellstar(r), cat. no.

658175) ConfMrntly BP0 £2 Bl 487BIBnBfeatbrPod BrECS but without antibiotic and were
incubmted another 24 h. 48 h after transfection, the medium was replaced by selection medium (Ham
F-12 supplemented with 10% of FCS and 300 jig/m1 of hygromycin B (Invitrogen, cat. no, )
10687-010) e 1P HAHORAS SRR G L AR B e U P AR SORAORTFE i had 30
grown. Cells werpjeeveral times splitted and seeded into a new flask so that the cells did not reach
more than 25 % of ¢ ency. After 2 Weelﬁ of selection, the cells were transferred into T175 flasks
(Greiner Cellstar(r),/cat. g, 664 ction. Cells were harvested from
te (

the culture flasks by short treaty to 5imi A, cat. no. L11-007), resuspended
in selection medium (see abovejand centri%ged 200 ©0g fors min. Cells were resuspended in a
mixture of 90% of FCS and 10/0 of dimethyl sulfoxide and stored frozen in liquid nitrogen. 5 (b)
Membrane preparation A membrane preparation was obtained by standard methods from the
afore-desoi®ed GHEXBrdaceiclinadostitdvedyto e ipiessoi@hmbwhantExdgyl fefegr. Briefly,

the cryoprﬁl;sgrr(\)/gﬁe%%lxsy o?(réezg léﬁp,é[]c H;'}Hé?n?é‘-‘i'uﬁrz%’-%i‘#ﬁ‘&'h@%‘ﬁ%ﬁg%}g‘c&a@ ﬁqeg ml of
10 dichloromethane, and the mixture was stirred at room temperature for 2 h. The
reaction was then concentrated under reduced pressure and freeze-dried. This gave
101 mg (100%) of the title compound.
LC/MS (Method LC3): Rt = 1.17 min; m/z = 409.18 [M+H]"

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

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

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.

25 (a) Cell line generation
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



10culture 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 4C cold and calcium-free PBS supplemented with a protease inhibitor cocktalil
(complete protease inhibitor; Roche, cat. no. 1697498; 1 tablet per 50 ml) and subsequently

centrifuged/a 2€160038pin at 151100 x g (Heraeus Mynifuge T). For cell ly$is Themzdier 983294
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 (asbavedsipradisbreslismare THerpdgrarmiig tdd pabIASrERATBIIMSSIGe DWaTact
centrifuged at 4C for 10 min at 400 x g (Heraeus Minifuge T). The pellet 20 was disrupted in a Dounce
homogeni#&?, %ﬁ%@'ﬁﬁ%cﬁd%%?@ﬁﬁ%%&wﬂg% RARFGHRHOR ShiN&PRRG M MP &SHrifuged

at 4C for I pednddtietesis Madbite hydrardeiiasspeate 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

25centrifugaiéonansrinerd bransfdelieh Veooresusppfed Hoacpsing: puIBee geasistingho F20omM
HEPES; 150 mM NaCl] (Merck, cat. no, 6400%, 1 mM EDTA as_ﬁbove) supplemented with protease

inhibitor cOYREUATLIEES N GE AN Brbt R b RUPRLSBRRE Wi R T SRltSE Mg € Protein

concentraperbib theieneaian e orenacanes U3 ideis ok plae sampleupn e anspfa cagymercial
protein assa (Bio-R%éil, DC 30Pyotein Assay, cat. nos, 500-0113, 500-0114, 500-0115). (c)

G TPy-S- Ry UGBl SR G S bR A SHERHE 6385 oo o8tk P commercially
available 3dio8BIBTOOIYXuBIRY Wese\CERASdETon it dteiF RorHleehisaaptoe RINEEpiiqiTRAmigrsham

Biosciences/GE Healthcare (code RPNQO0210), in which ligandinduced bipnding of 355-radiolabeled
GTPY-S © 4?‘e88ét8r!’88ﬂﬁﬁaPﬁrﬁ@ﬁb@glﬂp@!%\ﬁmcﬁ%tgﬁﬁﬂ% %%Eaﬂﬂi‘a%ﬁ%g%%‘?ﬁl%&?es the
emission afiVigonaud @Y lwms éel GisapdifyNAS IRRtFT @chiAty T tESAyEDIy anglie a@Mpeatisl. Tidie assay
was performed on a 96-well pla stantially ac jgr’g g t anufacturer's instructions. Before
Startof e BT B TR CBE hho e Mt B RTDI R SRV - BIRSCRG of
Tris-HCI (ptDNABEERAIETTE (1iedt midle ). £24t. (ndv VBB @zidesaandhapted 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



10 subsequently diluted on ice with assay buffer (consisting of 20 mM HEPES, 100 mM NacCl, 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 pl of the specified assay buffer, 10 pl of a 100 pM 15guanosine
diphosphate (GDP) solution, and 10 pl of a solution of the test compound in assay buffer/dimethyl

sulfoxide k&sVIitiog3roa4s@4 concentration of the test ggmpound of 10 p.M. FeCthe Pim cone9410 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 into respective wells

instead ofghgRQretiticibal helteaiaenppunstedirorlithecnininediaawypleshamaeatmendimetyl
sulfoxide. Then 10, pl of a [35S]GTP-y-S solution (4 nM) and the Edg 1 membrane preparation

obtained i BYY2¥yASSHIBRGEAO1ERS MP166 HOX AsEESHTREEH AR SHREPR 5L WelPSRrer
incubatiompbig BledeseatinayBdemRemREE 6P sEnNN CElohvaSib ecsnrptind seintidatioaleast

suspension (30 mag/ml) were added, After a further 25incubation period of 45 min at room temperature,
plates Weﬁp%/éﬁlfr (g @Rt 19"ma dirasiy éylﬁﬁﬂﬂﬁf%&%éﬁoé??e%%%éﬁ BLYGIS RUEFRPSAd thus

recegor activation was measured by means of a beta counter (MicroBeta, Wallac) over 1 min. Values
were background-corrected bgésubtraction of the respective low control. All measurements were made
in triplicat ) rHE TRIGNE PLRRGLAEA by the test compound is expressed in 30percent of the respective

high contral idéhilYahEPp regaraitshas a0btaactidatipBlar figracivaionsabser ved dfthecdastpibed
compound_1 at 10 pM was. 86%. It can b? seen from the meaSLérement qﬂata that the compqunds are
nighly suitaEIC oIPalBLY HESIFY SHE Y B AT R e /B Re=q. JRETALRS b lents with

diabetes. thdaiy® préséraadngslisd eretiaidanmitu ki freaihuad itteieredi sonTRIEhiey ST o7 8. seikture of
e Ao e BB R D 1 S oo
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



wherein 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 consisting of fluorine and hydroxyl, 15where the oxygen atom of the (Ci-C6)-alkanediyloxy and

(C3-C7)-cyptv 2B apmabui®xy groups is attached to graagp Y; Y is selected fromUTREPROQ ZOBIBAg 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 Shahedg anaahhiefepriFaed AloRaiNY iRy ad/ERaeIe)eiamDEGravfs iRt R4 and

where the ph_el%lene and the bivalent radical of an aromatic heterocycle are optionally substituted at

one or mAASHRGIEFHENIRBAL P RIBIN SRSl RERh K EUBE froRMEe R BHP[ed LRGGRIPFBINAG group
consistingrrh ydiRge A BABIesS RIKIG IR eathBaiedepaadepiQefang, anavhai-aig aedected from

the group consisting of 35 _ o
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
qguantify 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). The
activation observed with example compound 1 at 10 pM was 86%.



H, halogen, hydroxyl, (Ci-C4)-alkyl-, (Ci-C4)-alkyloxy, (Ci-C4)-alkyl-S(0)m-, amino, 30nitro, cyano,
hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,
(C3-C7)-cycloalkyl-CwH2w- and oxy, where w is selected from the group consisting of 0, 1 and 2;

R4 is selected from the group consisting of (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CwH2w- and 5oxy,
where w i§\88leotesidays2he group consisting of 0, 1480d 2; R5 is selected fr@@IT EP 20021063294tiNg
of halogen, hydroxyl, (CI-C4)-alkyl-, (03-05)- cycloalkyl-C,H2z-, (C1-C4)-alkyloxy, (Ci-C4)-alkyl-S(0)m-,
amino, nitro, cyano, hydroxycarbonyl, (Cl-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,
where z 10is 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 I, in any{ of its stereoisomeric forms, or a mixture 15of

stereoisoMl &R BAREFI RS, BEaHESSBLA2IR Rt d-ermeavickass, ol pRyuiBRigi&iy

acceptablgsahiecafifg@ha aPpmednrhPfciuetaaisg et Athineadrg @i@tﬁ?db,rﬁ@)ﬂlf@&f@rﬂﬂ@ﬁ}vlﬂwthat Xis
(C1-C6)- alkanedlyloxy where the oxygen atom of the (C1-C6)-alkanediyloxy 20group is attached to
the group etefs phenylene, where the phenylene is optionally substituted at one or more ring
carban atoms by identical or different substituents R5; 25R1is 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, nitro, cyano,
hydroxycarbonyl, (Ci-C4)-alkyloxycarbonyl, aminocarbonyl and 30aminosulfonyl,
(C3-C7)-cycloalkyl-CwH2w- and oxy, where w is selected from the group consisting of 0, 1 and 2; R5
is selected from the group consisting of halogen, hydroxyl, (CI-C4)-alkyl-, (03-05)- cycloalkyl-C,H2z-,
(C1-C4)-alypoxg1 gigagralkyl-S(0)m-, amino, nitro, spano, hydroxycarbonyhCT/EP2012/063294
(Cl-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z is selected from the group
consisting of 0, 1 and 2; 5 m is selected from the group consisting of 0, 1 and 2. 3.The compound of
the formulghifagany of its stereoisomeric forms, or a mixture of stereocisomeric forms in any ratio, or
a physiologically acceptable salt thereof, or a 10physiologically acceptable solvate of such a
compound or such a salt as claimed in claim 1 or 2, characterized in that Xis (C1-C6)-alkanediyloxy,

where the10yygempauim @binedGdnaalaalkenasivimis evadmaireRed imto oroNmirdf s

phenylene, where the phenylene is optionally substituted at one or more ring carbon atoms by identical

or differert'SUBRHRINSHIRBIRS 18 YN &Yn OF fvsipiogitaly acceptable salt thereof, or a

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

R0 N X
N
= L QRS |
P
o) O 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



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, nitro, cyano,
hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl,
(C3-C7)-cycloalkyl-CwH2w- and oxy, where w is selected from the group 25consisting of 0, 1 and 2;

R5is (C1-Q#)-agyB/ooissseiected from the group consisting of 0, 1 and 2. 30PETERZIM RGBPONUthe
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 physiologically acceptable solvate of such a compound or

such a saﬁmﬁw@m‘r@wn me@fmﬁ)ﬁwaﬁmﬂ;wf%ﬁdMW@ﬂ/ i3 Habdisd (i e gibgse -0- is

attached to the roup is phenylene, where the phenylene is optionally substituted at one or
more ring B fical or different substituents R5; is hydrogen: R2 and R3
independently of one another are selected from the group consisting of H halogen R5is (C1-C4)-alkyl.

5. A pharmaceutical composition, comprising at least one compound of
P q Is selected fPom the grouppconsg{stlng of (C1-Cy)-alkyl, (Cs- C7) cycIoaIkyI CwHaw- 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,Hz;-, (C1-Cy)-alkyloxy, (C1-C4)-alkyl-S(O)m-, 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 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

X is (C1-Cs)-alkanediyloxy, where the oxygen atom of the (C1-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, (Cs-C;)-cycloalkyl-C\,Hz,- and oxy, where w is selected from the group

consisting of 0, 1 and 2;



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 pharmaceutically
acceptable carrier. 6. The pharmaceutical composition as claimed in claim 5, characterized in that the
pharmaceutical composition is a hydrogel preparation. 7. The compound of the formula | as
claimed in/aQy20f1dA0uwsR 40 4 or a 25physiologicallysceptable salt thereop omaEFRGEIQ@MPBE2YA
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 physiologically acceptable salt thereof, or a
physiologiraljy %ﬁ%@é@bﬂﬁ)ﬁ@ﬂ@tgKULFW@B%lﬁ@%@%ﬁb@hsh‘}fi@)%ﬁ't(@lfdl?—éﬂﬂ?ﬂn@; of;yvound

healing disorders. 9.The compound of the formula | as claimed in any of claims 1to 4 or a

physmlog@é‘?l'?%!&é&éﬁ'ﬂe sEtehen KLY pysiGragRany A st VIO of Y a compound or
such a sal &rrbwadmnlI(tgl-'@:wakw@Qy@a%@dwfahﬂrf@wmgdwaﬁham%@@mhw oiErs % to 4

or a physiologically acceptable salt thereof, or a physiologically acceptable solvate of such a
compounéso?eéﬁﬁwgggm f5e.aana ﬁ%ﬁﬁﬁé‘ geﬁc?sng 21 The compound of the formula | as

claimgd in any of claims 1to 4 or a 10phyS|oIog|caIIy acceptable salt thereof, or a physiologically
acceptable so ;ﬁ/;ie of sych a rtﬁl?] onund or such a salt, for the treatment of cardiovascular disorders.

12. The cOMp 906? &Qﬂﬁéﬁ'ﬂgﬁ)po#cﬁ'ﬁﬁ%g 1 to 4 or a physiologically acceptable

salt thereof, or a phyS|oIog|caIIy acceptable solvate of such 15a compound or such a salt, for

cardioprotection,
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-Cs)-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 (Ci-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;-C,)-alkyloxycarbonyl, aminocarbonyl and
aminosulfonyl, (C3-C5;)-cycloalkyl-CyH2.~ 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 |, in any of its stereoisomeric forms, or a mixture

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



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 the
treatment of diabetic foot syndrome.
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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

X is —(CH2)-O-, where -O- is attached to the group Y;

5

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

10
R?and R® independently of one another are selected from the group consisting of H,
halogen;
R®>  is (C1-Cy4)-alkyl.

15
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
pharmaceutically acceptable carrier.

20

6. The pharmaceutical composition as claimed in claim 5, characterized in that the
pharmaceutical composition is a hydrogel preparation.

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

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 cardioprotection.

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 the treatment of diabetic foot syndrome.



