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Carboxylic acid derivatives having a 2,5-substituted oxazolopyrimidine ring

The present invention relates to carboxylic acid derivatives comprising a 2,5-

substituted oxazoiopyrimidine ring, and fo physiologically acceptable salts thereof.

Structurally similar compounds are already described in the prior art (see

WO 2008/154775), which are suitable for treating multiple sclerosis, The mode of
action of these compounds consists in causing a desensitization of the EDG-1 signali
pathway by activating the EDG-1 receptor (so-calied superagonism), which is then
equivalent o 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 between blood and lymph fiuid. This means that the affected
lymphocytes can no longer leave the secondary lymphatic tissue (increased homing)
and the humber of freely circulating lymphocytes in the plasma is greatly reduced.
This deficiency of lymphocytes in the plasma (lymphopenia) brings about
immunosuppression which is obligatorily required for the mechanism of action of the
EDG-1 receptor modulators described in WO 2009/154775.

The object of the present invention was to provide compounds which are suitable
specifically for wound healing and in particular for the freatment of wound healing
disorders in patients with diabetes. In addition, it was desirable to provide
compounds which are suitable for the treatment of diabetic foot syndrome (DFS).
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.

The present invention relates to oxazolopyrimidine compounds of the formula |,
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in which A, R", R?, R® and X are defined as indicated below. The mechanism of
action of the compounds of the formula | is thus not based on desensitizaticn of the
EDG-1 signal pathway and is therefore in diametral opposition to the mechanism of
action described in WO 2008/154775. The invention furthermore relates to processes
for the preparation of compounds of the formula |, their use, in particular as active

ingredients in pharmaceuticals, and pharmaceutical compositions comprising them.

Compared with healthy people, patients with diabetes have delayed wound healing
and an increased rate of infection, especially in the case of long-term hyperglycemia,
caused for example by poor blood sugar regulation. The causes include circulation
disorders, especially in the area of the small vessels, which lead to impaired oxygen
and nutrient supply of the tissue. Moreover, the cell division and cell migration rate of
keratinocytes, fibroblasts and dermal endothelial cells is reduced. Additionally, the
activity of various defense cells {granulocytes) with reduced phagocytosis (enguifing
globulins} against bacteria is also restricted in the event of high blood sugar values.
Accordingly, wounds and infections in patients'with diabetes have {0 be cared forin a
particular way.

The Edg-1 receptor is a member of the endothelial differentiation gene (Edg) receptor
family of currently eight identified class A GPCRs (G-protein coupled receptors). This
family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated
receptors (five members) and receplors activated by lysophosphatidic acid (LPA;
three members). The endogenous ligand S1P is a pluripotent lysophospholipid acting
on different cell types by activating GPCRs from the Edg receptor family, namely |
£dg-1 (= S1P1), Edg-3 (= S1P3), Edg-b (= 81P2), Edg-6 (= 81P4) and Edg-8
(S1P5). Aithough S1P is also described as an intraceliular messenger, numercus
cellutar responses of S1P are mediated via the activation of Edg receptors. S1P is
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generated by the enzyme family of sphingosine kinases (SPHK) and degraded by

different phosphatases or lyases.

A subject of the present invention is an oxazolopyrimidine compound of the formuia |,
in any of its stereoisomeric forms, or a mixture of stereoisomeric forms in any ratio, or
a physiologically acceptable salt thereof, or a physiclogically acceptable solvate of
any of them,

R0 N SN
N |
%X—Rz——{ I\ 5
wherein

A is chosen from NH, O and 3;

X is chosen from (C+-Cg)-alkanediyl, (C»-Ce)-alkenediyl, (Cx-Ce)-alkynediyl, (Ca-Cy)-
cycloalkanediyl and (C4-Cg)-alkanediyl-oxy, which all are optionally substituted by
one or more identical or different substituents chosen from fluorine and hydroxy,
wherein the oxygen atom of the (C4-Cs)-alkanediyl-oxy group is bonded to the group
R? |

R'is chosen from hydrogen, (C+-Cs)-alkyl and (C5-C;)-cycloalkyi-C,Ho,-, wherein z is
chosen from 0, 1 and 2;

R? is chosen from phenylene and a divalent residue of an aromatic, 5-memberad to
g-membered monocyclic heterocycle which comprises 1, 2 or 3 identical or different
ring heteroatoms chosen from N, O and S, wherein one of the ring nitrogen atoms
can carry a hydrogen atom or a substituent R*', and wherein the phenylene and
divalent residue of an aromatic heterocycle are optionally substituted on one or more
ring carbon atoms by identical or different substituents R,
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R* is chosen from (C4-Cg)-alkyl, (Co-Cs)-alkenyl, (C2-Cs)-alkynyt, (Cs-Cr)-cycloalkyl-
CyHoy- and Het-C Ha-, wherein u and v are chosen from 1 and 2, or R® is a residue
of a saturated or unsaturated, 3-membered to 10-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, O and S, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a {C4-C4)-alkyl substituent and one or two of the ring sulfur atoms can carry
one or two oxo groups, and wherein the residue of a ring is optionally substituted on
one or more ring carbon atoms by identical or different substituents R*";

R?" is chosen from (C1-Cy)-alkyl, (Ca-Cr)-cycloalkyl-CyHaw- and oxy, wherein w is
chosen from 0, 1 and 2;

R?? s chosen from halogen, hydroxy, (Ci-Cyl-alkyl-, (C1-Cy)-alkyloxy, (C+Ca)-alkyl-
S(O)n-, @amino, nitro, cyano, hydroxycarbonyl, (C-Cy)-alkyloxycarbonyl,
aminocarbonyl and aminosulfonyl;

R*" is chosen from halogen, (C1-Cy)-alkyl, (Cs-Cr)-cycioalkyl, hydroxy, (C+-Cy)-
alkyloxy, oxo, (C1-Cy)-alkyl-S{Q)n-, amino, (C+-C4)-alkylamino, di((C+-Ca)-atkyhamino,
{C4-Cy)alkylcarbonylamino, (C4-Cy)-alicvlsulfonviaming, nitro, cyano, {C4+-Cs)
atkylcarbonyl, aminosulfenyl, (C4-Cy4)-alkylaminosulfonyl and di({C4-Cy)-
alkyiYaminosulfonyl;

Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterocycle
which comprises 1 or 2 identical or different ring heteroatoms chosen from N, O and
S and which is bonded via a ring carbon atorn, wherein the residue of a helerocycle
is optionally substituted by one or more identical or different substituents chosen from
flucrine and (Cq-Ca)-alkyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;
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wherein all cycloalkyl and cycloalkanediyl groups, independently of each other and

independently of any other substituents, are optionally substituted by one or more

identical or different substituents chosen from fluorine and (C4-Cy)-alkyl;

wherein alt alkyl, alkanediyl, CyHay, CyHay, CuHaw, CoHzy, atkenyl, alkenediyl, alkynyl
and alkynediyl groups, independently of each other and independently of any other
substituents, are optionally substituted by one or more fluorine substituents.

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

Alkyl, alkenyl and alkynyi groups can be linear, i.e. straight-chain, or branched. This
also applies when they are part of other groups, for example alkyloxy groups {=
alkoxy groups, alkyl-O- groups), alkyloxycarbonyl groups or éEkyLsubstituted aming
groups, or when they are substituted. Depending on the respective definition, the
number of carbon atoms inan alkyl group canbe 1,2, 3,4, 50r8,0r 1,2, 30r4, or
1, 2 or 3. Examples of alkyl are methyl, ethyl, propyl including n-propyi and isopropyl,
butyt including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl including n-pentyl, 1-
methylbutyl, isopentyl, neopentyl and tert-pentyl, and hexy! including n-hexyl, 3,3-
dimethylbutyl and isohexyl. Double bonds and triple bonds in alkenyl groups and
alkynyl groups can be present in any positions. In one embodiment of the invention,
alkenyl groups contain one double bond and alkyny! groups contain one triple bond.
In one embodiment of the invention, an alkenyl group or alkynyl group contains at
least three carbon atoms and is bonded to the remainder of the molecule via a
carbon atorn which is not part of a double bond or triple bond. Examples of alkeny!
and alkyny! are ethenyl, prop-1-enyl, prop-2-enyl (= allyl), but-2-envi, 2-methylprop-2-
enyl, 3-methylbut-2-enyl, hex-3-envi, 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
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and atkynyl groups can be substituted in any positions, provided that the respective
compound is sufficiently stable and is suitable for the desired purpose such as use as
a drug substance. The prerequisite that a specific g'roup and a compound of the
formula 1 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 formuia [

As far as applicable, the preceding explanations regarding alkyl, atkenyl and alkynyl
groups apply correspondingly to divalent alkyl groups such as the groups alkanediyl,
CuHay, CyHay, CyHaw and CHy, and divalent alkenyl groups and atkynyl groups such
as the grbups alkenediyl and atkynediyl, which thus can likewise be linear and
branched. The double bonds and friple bonds in atkenediyl and alkynediyi groups can
be present in any positions. in one embadiment of the invention, alkenediyl groups
contain one double bond and alkynediyl groups contain one triple bond. Examples of
divatent alkyl groups are-CHq- (= methylene), ~-CHz-CHo-, -CHo-CHp-CHo-, -CH»-CHo-
CHz-CHy-, -CH(CH3)-, ~-C{CH3)y-, ~CH{CH3)-CHop-, —CHg-CH(CHg)-, ~-C{CH3)2-CHa-,
-CHo-C{CH3)2-, examples of divalent atkenyl groups are -CH=CH-, -CH,-CH=CH-,
-CH=CH-CHz~, ~-CHz-CH=CH-CHy-, -CH-CHy-CH=CH-, -C(CH3)=C{CHz3)-, and
examples of divalent alkyny! groups are -C=G-, -CH,-C=C- -CEC-CHy-,
“C{CHa)x-C=C-, -C=C-C(CHa)p-, “-CHp-CEC-CHy-, ~CHp-CH,-C=C-, If a number in a
divaient group such as the number z in the group C;Ha,, for example, is 0 (= zero),
the two groups which are attached to the contemplated group, such as C,H,,, are
directly connected to one another via a single bond.

The number of ring carbon atoms in a cycloalkyt group canbe 3,4, 5,6 or 7. In one
smbodiment of the invention, the number of ring carbon atoms in a cycloatkyl group,
independently of the number of ring carbon atoms in any other cycloalky! group, is 3,
4, 5 or 6, in another embodiment 3, 4 or 5, in another embodiment 3 or 4, in another
embodiment 3, in another embodiment 5, 6 or 7, in another embodiment 5 or 6, in
ancther embodiment § or 7, in another embodiment 6. This appiies accordingly fo
divalent cycloalkyl groups, i.e. cycloatkanediyl groups, which can be bonded to the
adjacent groups via any one of two ring carbon atoms. Examples of cycloalkyl groups
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are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of
divalent cycloalkyl groups are cyclopropane-1,1-diyl, cyclopropane-1,2-diyl,
cyclobutane-1,3-diyl, cyclopentane-1,1-divl, cyclopentane-1,2-divi, cyclopentane-1,3-
diyl, cyclohexane-1,1-diyl, cyclohexane-1,2-diyl, cyclohexane-1,3-divl, cyclohexane-
1.4-diyl, cycloheptane-1,4-diyl. independently of one anocther and independently of
any other substituents, cycloalkyl groups and cycloalkanediyl groups are optionally -
substituted by one or more identical or different (C1-Cy)-alkyl substituents which can
be located in any positions, i.e., cycloalkyl groups can be unsubstituted by alkyl
substituents or substituted by aikyl substifuents, for example by 1, 2, 3or 4, or by 1
or 2, (C4-Cy)-alkyl substituents, for example by methyl groups. Examples of alkyl-
substituted cycloalky! grou;:is and cycloalkanediyl groups are 4-methylcyclohexyl, 4-
tert-butylcyclohexyl or 2,3-dimethyleyclopentyl, 2,2-dimethylcyclopropane-1,1-diyi,
2,2-dimethylcyclopropane-1,2-diyl, 2,2-dimethylcylopentane-1,3-diyl, 8,8-
dimethylcycloheptane-1,4-diyl. Examples of cycloalkylalkyl groups, which can
represent groups such as (CyC?)mcycloatkyl~Cgng~, for example, are
cyclopropylimethyl, cyclobutyimethyl, cyclopentyimethyl, cyclohexyimethvi,
cycloheptylmethyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-
cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, 2-cycloheptylethyl.

Independently of one another and independsntly of any other substifuents, alkyl
groups, divalent aikyl groups, alkeny! groups, divaient alkenyl groups, alkynyl groups,
divalent alkynyl groups, cycloatky! groups and divalent cycloalkyl groups are
optionally substituted by one or more fluorine substituents which can be located in
any positions, i.e., the said 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
or13,orby 1,2,3,4,5,6,7,80r8,0orby1,2,3,4,5 60r7,0rby1,2,3,40r5, or
by 1, 2 or 3, or by 1 or 2, fluorine substituents. Examples of fmo‘rin@subsﬁtuted said
groups are trifiuoromethyl, 2-flucroethyl, 2,2,2-trifluoroethyl, pentafluoroethy!, 3,3,3-
trifluoropropyl, 2,2,3,3,3-pentaflucropropyl, 4,4 4-triflucrobutyl, heptafluoroisopropyl,
-CHF-, -CFo-, ~CFZ»CH,§~, ~CHy-CFg-, -CF2-CF -, -CF(CHg)-, ~-C(CF3)o-,
t-fluorocyciopropyl, 2,2-difluorocyclopropyi, 3,3-diflucrocyclobutyl, 1-fluorocyclohexyt,
4 4-difluorocyciohexyl, 3,3,4,4.5,5-hexafluorocyclohexyl, 2,2-difluorocyclopropane-
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1,2-diyl. Examples of alkyloxy groups in which the alkyt 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 (C4-Cy)-alky! substituents, which independently of any other
substituents are thionalﬁf present on cycloalkyl groups and cycloalkanediyl groups
in the compounds of the formulal,is 1,2, 3,4,5,6, 7, 8, 8, 10 or 11, in ancther
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, naphthy! (= naphthalenyl) and residuss of aromatic heterocycles
which are optionally substituted by one ormoré substituents, can be unsubstituted or
substituted, forexample by 1,2, 3,40r5,0rby 1,2, 30r4,orby 1,2 0r 3, 0r by 1 or
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 parent ring system carry a hydrogen atom on a ring nitrogen atom in a 5-
membered ring, such as a pyrrole, imidazole, indole or benzoimidazole ring, for
example, can be substifuted on carbon atoms and/or on such ring nitrogen atoms. In
one embodiment of the invention, substituents on such ring nitrogen atoms are
chosen from (C+-Ca)-alkyt groups, i.e. such ring nitrogen atoms in aromatic
heterocycles carry a hydrogen atom or a (Cy-Cy4)-alkyl substituent, When it is stated
with respect {o ring nitrogen atoms in aromatic heterocycles and any other
heterocycles that they can carry a hydrogen atom or a substituent, such ring nitrogen
atoms either carry a hydrogen atom or a substitue.nt, or they do not carry a hydrogen
atom or substituent. Ring nitrogen atoms which carry a hydrogen atom or a
substituent, occur in a nitrogen-containing aromatic 5-membered ring as is presentin
pyrrole, imidazole, indole or benzoimidazole, for example, and in a non-aromatic ring
including a saturated ring. Ring nitrogen atoms which do not carry a hydrogen atom
or a substituent unless they are present in positively charged form, including any
further ring nitrogen atoms in addition to ring nitrogen atoms which carry a hydrogen
atom or a substituent, occur in an aromatic ring as is present in thiazole, imidazole,

pyridine or benzoimidazole, for example, and in a non-aromatic ring in which they are
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bridgehead atoms or are part of a double bond, and they occur as ring nitrogen
atoms via which a ring is bonded. Suitable ring nitrogen atoms in aromatic
heterocycles in the compounds of the formuia §, such as the ring nitrogen atom in a
pyridine ring, specifically a ring nitrogen atom in an aromatic heterocycle
representing R?, can also carry an oxy subsﬁ‘tuent -0 and be present as an N-oxide,
and such ring nitrogen atoms can also be present as quaternary salt, for example as
N-(C-Cq)alkyl salt such as N-methyl salt, wherein in one embodiment of the
invention the counter anion in such quaternary salt is a physiologicaily 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-pasition or the 4-position. in disubstituted pheny! groups, the substituents can be
located in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-
position. In trisubstituted phenyl groups, the substituents can be located in 2,3 4-
pasition, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2 4,8-position or 3,4,5-position.
Naphthyl can be 1-naphthyi (= naphthalen-1-yi} or 2-naphthyl (= naphthalen-2-yl). ih
moncsubstituled 1-naphthyi groups, the substituent can be located in the 2-, 3-, 4-,
5-, 8-, 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
naphthy! group is bonded andfor in the other ring. This statement relating to the
monovalent residues applies accordingly to the respective divaienti residues, such as
phenylene groups répreseming R?, for exarnple, which thus can likewise be
unsubstituted or substituted, for example by 1,2, 3 0or4,orby 1,2 0r 3, orby 1 or 2,

or by 1, identical or different substituents which can be located in any positions.

In residues of aromatic heterocycles representing R? or R®, which may be designated
as heteroaryl and heteroarylene groups, as well as in alf other heterocyclic rings in
the compounds of the formuia 1 including the group Het and non-aromatic
heterocyclic groups representing R®, the ring‘ heteroatoms are generally chosen from
N, O and S, wherein N inciudes ring ‘nitrogen atoms which carry a hydrogen atom or
a substituent as well as ring nitrogen atoms which do not carry a hydrogen atom or a

substituent. Ring heteroatoms can be located in any positions, provided that the
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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 1 such as use as a drug
substance. In one embodiment of the invention, two ring oxygen atoms cannot be
present in adjacent ring positions of any heterocycle, in another embodiment two ring
heteroatormns chosen from oxygen and suifur 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 aromalic, in which latter case one ring in a bicyclic ring system is aromatic
and the ring system is bonded via an atom in the non-aromatic ring. Depending on
the respective group, unsaturated rings can contain one, two, three, four or five
double bonds within the ring. Aromatic groups contain a cyclic system of si'x' or ten |
delocalized pi electrons in the ring. Depending on the respective group, saturated
and non-aromatic unsaturated heterocyclic rings, including Het and non-arcmatic
groups representing R°, can be 3-membered, 4-membered, 5-membered, 6-
mermbered, 7-membered, 8-membered, 8-membered or 10-membered. In one
embodiment of the invention, aromatic heterocyclic rings are 5-membered or 6-
memberaed monocyclic rings or 8-membered, 8-membered or 10-membered bicyclic
rings, in another emboediment 5-membered or 6-membered monocyclic rings ar 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 rings, a 5-
membered ring and a 6-membered ring which are fused to one another, and two
fused 6-membered rings, respectively. in bicyclic aromatic heterocyclic groups, 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-
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
aromatic heterocyclic groups can he bonded via any suitable ring carbon atom and,
in the case of nitrogen heterocycles, via any suitable ring nitrogen atom. In one
embodiment of the invention, an aromatic heterocyclic group in @ compound of the

formula |, independently of any other aromatic heterocyclic group, is bonded via a
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ring carbon atom, in another embodiment via a ring nitrogen atom. Depending on the
definition of the respective heterocyclic group, in one embodiment of the invention
the number of ring heteroatoms which can be present in a heterocyclic group,
independently of the number of ring heteroatoms in any other heterocyclic group, is
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 hetercatorns 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, forexample by 1,2, 3,4 o0or5, 0rby 1,2, 30ord,orby 1, 2 or 3,
or by 1 or 2, or by 1 substituents, which are indicated in the definition of the
respective group. Substituents on heterocyclic groups can be located in any
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~positioh and/or 4-position and/or 5-position
and/or 6-position, in a pyridin-4-yl group substituenis 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
heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated
heterocyclic groups can be derived, are azete, oxete, pyrrole, furan, thiophene,
imidamie,: pyrazole, [1,3]dioxole, oxazole (= [1,3Joxazole), isoxazole (= [1,2]oxazole),
thiazole (= [1,3]thiazole), isothiazole (= [1,2]thiazole), [1,2,3ltriazole, [1,2,4]iriazole,
{1,2,4]oxadiazole, [1,3,4joxadiazole, [1,2 4]thiadiazole, [1,3 4]thiadiazole, tetrazole,

pyridine, pyran, thiopyran, pyridazine, pyrimidine, pyrazine, [1,3]Joxazine,

1,4loxazine, [1,3]thiazine, [1,4]thiazine, [1,2,3]triazine, [1,3]dithiine, [1,4]dithiine,

1,2 Aliriazine, [1,3,5)iriazine, [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, cyclopentalblpyrrole, 2-azabicyclo[3.1.0lhexane; 3-
azabicycio[3.1.0lhexane, 2-oxa-5-azabicyclo[2.2.11heplane, indoie, iscindole,
benzothiophene, benzofuran, [1,3)benzedioxole (= 1,2-methylenedioxybernzene),
[1,3ibenzoxazole, [1,3]benzothiazole, benzoimidazole, théenoiazwc}pyridihe,

chromene, isochromene, [1,4]benzodioxine, {1,4]benzoxazine, [1,4lbenzothiazine,
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quinoline, Isoquinoline, cinnoline, quinazoline, quinoxaline, phthalazine,
thienothiophene, [1,8]naphthyridine and other naphthyridines, pteridine, and the
respective saturated and partially unsaturated heterocycles in which one or more, for
example one, two, three, four or all 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,
thiomarpholine, azepane, chroman, isochroman, [1,4]benzodioxane (= 1,2-
ethylenedioxybenzene), 2,3-dihydrobenzofuran, 1,2,3,4-tetrahydroquinoline, 1.2,3,4~
tetrahydroisoquinoline, for example.

Examples of residues of aromatic heterocycles, which can cccur in the compounds of
the formula |, are thiophenyl (= thienyl) including thiophen-2-yl and thiophen-3-vl,
pyridinyl (= pyridyl) including pyridin-2-yl (= 2-pyridyl), pyridin-3-yi {= 3-pyridyl) and
pyridin-4-yl (= 4-pyridyl}, imidazoly! including, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-yl and 1H-imidazol-5-yl, [1,2 4ltriazoly! including 1H-
[1,2,4]-triazol-1-yt and 4H-{1,2,4-triazol-3-yl, tetrazoly! including 1H-tetrazol-1-yl and
1H-tetrazol-5-yl, quinoliny! (= quinolyl) including guinolin-2-yl, quinolin-3-yl, quinolin-
4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yl and quinolin-8-yi, which all are epticnalty
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 of the formufa |, are azelidinyl, pyrrolidinyl including pyrrolidin-1-yt,
pyrrolidin-2-yl and pyrrolidin-3-yl, 2,5-dihydro-1H-pyrrolyl, piperidinyt including
piperidin-1-yl, piperidin-2-yl, piperidin-3-yl and piperidin-4-yi, 1,2,3,4-
tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 1.2-dihydropyridinyt, azepanyl,
azocanyl, azecanyl, octahydrocyclopenta[blpyrrolyl, 2,3-dihydrebenzofuranyl
including 2,3-dihydrobenzofuran-7-yl, 2,3-dihydro-1H-indolyl, octahydro-1H-indolyi,
2,3-dihydro-1H-isoindolyl, octahydro-1H-isoindolyl, 1,2-dihydroquinolinyt, 1,2,3 4-
tetrahydroquinolinyl, decahydroquinolinyi, 1,2-dihydroisoquinoliny, 1,2,3 4-
tefrahydroisoquinolinyl, 1,2,3,4-tetrahydroisoquinelinyl, decahydroisoquinolinyl,
decahydroisoquinolinyl, 4,5,6,7-tetrahydrothienol3,2-clpyridinyl, pyrazolidinyl,
imidazolidinyl, hexahydropyrimidinyl, 1,2-dihydropyrimidinyl, piperazinyl,
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[1,3]diazeparyl, [1,4]dlazepanyl, oxazolidinyl, [1,3loxazinanyl, [1,3]Joxazepanyl,

morpholiny] including morpholin-2-yl, morpholin-3-yi and morpholin-4-yi,

{1,4]oxazepanyl, thiazolidinyl, [1,3]thiazinanyl, thiomarpholinyl including

| thiomorpholin-2-yl, thiomorpholin-3-yl and thiomorpholin-4-yl, 3,4-dihydro-2H-

[1,41thiazinyl, [1,3]thiazepanyl, [1,4]thiazepanyl, [1,4thiazepany!, oxetanyl,
tetrahydrofuranyl, tetrahydrothienyl, isoxazolidinyl, isothiazolidinyt, oxazolidinyl,
[1,2,4]-oxadiazolidiny, [1,2,4]-thiadiazolidinyl, [1,2,4}triazolidinyl,

[1,3 4loxadiazolidinyt, [1,3,4lthiadiazolidinyl, [1,3 4ltriazolidinyl, 2,3-dihydrofuranyt,
2,5-dihydrofuranyl, 2,3-dihydrothienyl, 2,5-dihydrothienyl, 2,3-dihydropyrrolyl, 2,3-
dihydroisoxazolyl, 4,5-dihydroisoxazalyl, 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-dinydrooxazolyl, 2,3-dihydrothiazolyl, 4,5-dihydrothiazolyl, 2,5-
dihydrothiazolyl, 2,3~dihydroimidazolyl, 4,5-dihydroimidazolyl, 2,5-dihydroimidazoly!,
tetrahydropyridazinyl, tetrahydropyrimidinyl, tetrahydropyrazinyl,
tetrahydro[1,3,5ltriazinyl, [1,3]dithianyl, tetrahydropyranyl, tetrahydrothiopyranyl,
[1.3]dioxolanyl, 3.4.5,6-tetrahydropyridinyl, 4H-[1,3]thiazinyl, 1,1-diox0-2,3,4,5-
tetrahydrothienyl, 2-azabicyclo[3.1.0lhexyl including 2-azabicyclo[3.1.0jhex-2-yi, 3-
azabicyclo[3.1.0lhexy! including 3-azabicycln[3.1.0Thex-3-vl, 2-oxa-5-
azabicyclo{2.2.1}-heptyl including 2-oxa-5-azabicyclo{2.2.1]-hept-5-yl, which all are
honded via any suitabie ring carbon atom or ring nitrogen atom and are optionally
substituted as indicated in the definition of the respective group.

Halogen is fluorine, chiorine, bromine or iodine. In one embodiment of the invention,
any halogen in a compound of the formula | is independently of any cther halogen
chosen from fluorine, chiorine and bromine, in another embodiment from fluorine and
chiorine,

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 CH; group in a chain or a ring is
substituted by oxo, i.e. by a doubly bonded oxygen atom, it becomes a C{O) (=

C({=0}) group. Evidently, an oxo group cannot occur as a substifuent on a carbon
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atom in an aromatic ring such as in a phenyl group, for example. When a ring suffur

atom in a heterocyclic group can carry one or two 0xQ groups, it is a non-oxidized

suifur atom S in case it does not carry any oxo group, or itis an S(O) group (=

sulfoxide group, S-oxide group) in case it carries one oxc group, or it is an $(Q)»

group {= sulfone group, 8,S-dioxide group) in case it carries two oxo groups.

The present invention includes all stereoisomeric forms of the compounds of the
formula | and their salts and solvates. With respect fo each chiral center,
independently of any other chiral center, the compounds of the formula | can be
prasent in 8 configuration or substantially S configuration, orin R cﬁ:mﬁguratfon or
substantially R 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 sterecisomers, for example mixtures of enantiomers andjor
diastereomers, in all ratios. Thus, compounds according to the invention which can
exist as énantiomers can be present in enantiomerically pure form, both as
levorotatory and as dexirorotatory 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
cisftrans isomerism, for example on double bonds orrings such as cycioalkyt 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 two or more sterecisomeric forms is a pure, or
substantially pure, individua! sterecisomer. The preparation of individual
stereoisomers can be carried out, for example, by separation of a mixture of isomers
by customary methods, for example by chromatography or crystallization, by the use
of sterecchemically uniform starting materials in the synthesis, or by stersoselective
synthesis. Optionally, a derivatization can be carried out before a separation of
sterecisomers. The separation of a mixture of stereoisomers can be carried out at the
stage of the compound ofl the formula [ or at the stage of a starting material or an
intermediate during the synthesis. The present invention also includes all tautomeric

forms of the compounds of the formula | and their salts and solvates.
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in case the compounds of the formula | contain one or more acidic and/or basic
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. Thus, the compounds of the formula | which
contain an acidic group, such as a hydroxycarbonyl group (= carboxy group =
C{O)-OH group), can be present on such groups, and can be used according to the
invention, as alkaline metal salts, alkaline earth metal salts or as ammonium salts, for
example. More specific examples of such sals include sodium salts, potassium salts,
calcium salts, magnesium salts, quaternary ammoniurm salts such as
tetraalkylamimonium salts, or geid addition salts with ammonia or organic amines
such as, for example, ethylamine, ethanoclamine, triethanclamine or amino acids.
Compounds of the formuia | which contain a basic group, i.e. a group which can be
protonated such as an amino group or & nitrogen heterocycle, can be present on
such groups, and can be used according fo the invention, in the form of their addition
salts with inorganic and organic acids. Examples of suitable acids include hydrogen
chloride, hydrogen bromide, phosphoric acid, sulfuric acid, methanesulfonic acid,
oxalic acid, acetic acid, trifluoroacetic acid, tartaric acid, lactic acid, benzoic acid,
malanic acid, fumaric acid, maleic acid, citric acid, and other acids known to the
person skilled in the art. If a compound of the formula 1 simuttaneously contains an
acidic group and a basic group in the molecule, the invention also includes, in
addition to the salt forms mentioned, inner salts (= betaines, zwitterions). The salts of
the compounds of the formula | can be obtained by customary methods which are
known to the person skilled in the art like, for example, by contacting the compound
of the formula | with an organic or inorganic acid or base in a solvent or diluent, or by
anion exchange or cation exchange from another salt. The invention also includes all
salts of the compounds of the formula | which, owing to low physiclogical
cormpatibility of the salt-forming acid or base, are not directly suitable for use in
pharmaceuticals but which can be used, for exampie, as intermediates for chemical
reactions or for the preparation of physioclogically acceptable salts.

The present invention furthermore includes all solvates of compounds of the formula

I, for example hydrates or adducts with alcohols such as (C-Cs)-alkanols, active
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metabolites of the compounds of the formula |, and also prodrugs and derivatives of

the compounds of the formula 1 which in vitro may not necessarily exhibif

pharmacological activity but which in vivo are converted into pharmacologically active

compounds, for example esters or amides of carboxylic acid groups.

In one embodiment of the invention, A is chosen from NH and Q, in another
embodiment, A is chosen from NH and 8, in another embodiment A is chosen from O
and S, in ancther embodiment A is NH, in ancther embodiment A is O, in another

embodiment Ais S,

The alkanediyl, alkenediyl and atkynediyl 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 {o the
adjacent groups, i.e. to the group R*Q-C(O) and to the group R® or, in the case of the
group alkanediyl-oxy, to the oxygen atom of the alkanediyl-oxy group via any
positions. The said adjacent groups can be bonded 1o the same carbon atom or o
different carbon atoms in the group X, In one embodiment, the chain of carbon atoms
in an alkanediyl, alkenediy! and alkynediyl groups occurring in the group X which
directly connects the group R*O-C(0) to the group R? or, in the case of the group
alkanediyl-oxy, to the oxygen atom of the alkanediyl-oxy 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 Z carbon atoms, in another embediment of 1 carbon atom. In the
case of a cycloalkanediyl group representing X, in one embodiment the groups
R*O-C(0) and R? are bonded to two ring carbon atoms which are in 1,2-position, 1,3-
position or 1,4-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 to each other, in another embodiment in 1,4-position with
respect to each other. In one embodiment, X is chosen from (C-Cs)-alkanediyl, (Cy-
Cs)-alkenediyl, (Cs-Cy)-cycloalkanediyl and {C1-Cg)-alkanediyl-oxy, in ancther
embodiment from {C+-Cg)-atkanediyl, (C,-Cg)-alkenediyl and (C4-Cg)-alkanediyl-oxy,
In another embodiment from (C4-Cs)-alkanediyl, {C4-Cy)-cycloalkanediyl and {C4-Cg)-
alkanediyl-oxy, in one embodiment from (C4-Cg)-atkanediyt and (C+-Cg)-alkanediyl-
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oxy, in another embodiment from (C4-Cs)-alkanediyl, (Co-Cg)-alkeneadiyl, (Cg-—Ca)".
alkynediyl and (C3-C7)-cycloatkanediyl, in another embodiment from (C4-Cg)-
alkanediyi, (Co-Ce)-alkenediyl and (C5-Cr)-cycloalkanediyl, in another embodiment
from (C1-Cs)-aikanediyl and (C,-Cs)-alkenediyl, in another embodiment X is (C4-Cq)-
atkanediyl, in another embodiment X is (Cx-Cgl-alkenediyi, in another embodiment X
is {(Cs-Cr)-cycloalkanediyl, and in another embodiment X is {C4-Cs)-alkanadiyl-oxy,
which all are optionally substituted as indicated. In one embodiment a (C4-Cs)-
alkanediyl group occurring in X is a (C+-Ca)-alkanediyl group, in another embodiment
a {C+-Cs)-alkanediyl group, in another embodiment a {C+-Cy)-alkanediyl group. In one
embodiment, the (Cx-Cgl-atkenediyl and (Co-Csl-atkynediyl groups representing X are
(CTC.,.;)‘a[kenediyE and (Cx-Cy)-alkynediyl groups, in another embodiment (Cz-C3)-
alkenediyl and (Co-Ca)-alkynediyl groups. in one embodiment, a (Cs-Cy)-
cycloalkanediyl group representing X is a (Cs-Cs}-cycloalkanediyl group, in another
embodiment a (C3-C4)-cycloalkanediyl group, in another embodiment a
cyclobropanediyl group, in another embodiment a cyclohéxanediy! group. Examples
of groups X from any one or more of which the respective group representing X can
be chosen in the aforementioned embodiments, or from any one or more of which X
is chosen in another embodiment of the invention, are methylene, -CH(CHs)-
{ethane-1,1-divl), -CH,-CHy- (ethane-1,2-divl, 1,2-ethylene), -C(CHa)z- (1-methyl-
ethane-1,1-diyl), -CHz-CH2-CHa- (propane-1,3-diyi, 1,3-propyiene), ~-CHx-CH(CH3)-
and

~CH(CH3)-CHy- (propane-1,2-divl, 1,2-propylene}, which exemplify the group (C4-Cg)-
alkanediyl, -CH=CH- (ethene-1,2-diyl), -CH=CH-CHy- 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-diyl} which exemplify the group (C,-Cs)-alkenediyl, -CC- (ethynediyl) and -
CHo-C=C- and -C2C-CH.- (prop-1-yne-1,3-diyl and prop-2-yne-1,3-diy!) which
exemplify the group (C»-Cs)-alkynediyl, cyclopropane-1,1-diyl, cyclopropane-1,2-diyi -
and cyclohexane-1,4-diyl which exemplify the group (Cs-C7)-cycloalkanediyl, ~CH,-0O-
(methylene-oxy), -CHx-CH-0O- (ethane-1,2-diyl-oxy), -CH(CH3)-0- (ethane-1,1-diyl-
oxy}, ~C{CHj3)p-O- (1—methy[~ethane§‘i ,1-diyl-oxy), ~CHz-CHz-CH2-0O- (propane-1,3-
diyl-oxy) and ~CHz-CHz-CHz-CH2-O- (butane-1,4-diyl-oxy) which exemplify the group
{C4-Coy-alkanediyl-oxy, all of which are optionaily substituted as indicated. Thus, in
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ene embodiment X is chosen from -CHp-0O-, -CHp-CHp-O-, ~CH(CH3)-0~ and
~C{CHgz)z-0-, in another embodiment from -CHz-O-, -CH,-CH-O- and -CH{CH;3)-0-,
in another embodiment from --CHz-0O- and -CH{CH3)-0-, and in another embodiment
X is -CH,-0O-, all of which are optionally substituted as indicated, and in which the
oxygen atom is bonded to the group R?, in one embodiment, the number of
substituents which are optionally present in X, is 1, 2, 3 or 4, in another embodiment
1, 2 or 3, in another embodiment 1 or 2, in another embodiment 1, and in another
embodiment the group X is not substituted by substituents chosen from flyorine and
hydroxy. In one embodiment, the number of hydroxy substituents in X is not greater
than 2, in ancther embodiment not greater than 1. In one embodiment, no more than
one hydroxy substituent is present on an individual 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;-Ce)-atkenediyl. In one embodiment, hydroxy

substituents are not present on the carbon atom in the group (C4-Cs)-alkanediyl-oxy
which is bonded to the oxygen atom, in another embodiment no substituents are
present on the carbon atom in the group (C1-Cg)-alkanediyl-oxy which is bonded to
the oxygen atom, i.e. in this lafter embodiment all carbon atoms which are not linked
to the 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
(Co-Cs)-alkenediyl can have E configuration or Z configuration. In one embodiment it

has E configuration, in another embodiment it has Z configuration.

in one embodiment of the invention, the number z is chosen from 0 and 1, in another
embodiment it is 0, in another embodiment itis 1. In one embodiment of the |
invention, the group R’ is chosen from hydrogen and (C+-Cy)-alkyl, in another
embodiment R' is chosen from hydrogen, methyl, ethyl, n-propyl, n-butyl and
isopropyl, in another embodiment from hydrogen, methyl and ethyl, in another
embodiment R" is hydrogen, in another embodiment R' is (C4-Cy}-alkyl, in another
embodiment R’ is methyl, and in another embodiment R* is ethyl. In one
embodiment, a {Cs-Cr)-cycloalkyt group occurring in R' is (C3-Cg)-cycloalkyl, in
another embodiment it is cyclopropyl.
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In one embodiment of the invention, the number of ring heteroatoms in an aromatic
heterocycle representing R%is 1 or 2, in another embodiment it is 1. In one :
embodiment of the invention, R? is chosen from phenylene and a divalent residue of
an aromatic, 6~-membered monocyclic heterocycle which comprises 1, 2 or 3 ring
pitrogen atoms, in another embodiment 1 or 2 ring nitrbgen atoms, inanother
embodiment 1 ring nitrogen atom, wherein one of the ring nitrogen atoms can carry a
substituent R?' which is oxy, i.e. wherein one of the ring nitrogen atoms can be
oxidized to the N-oxide, and wherein the phenylene and divalent residue of an
aromatic heterocycle are optionally substituted on one or more ring carbon atoms by
identical or different substituents R%. In another embodiment, R? is phenylene,
wherein the phenylene is optionally substituted on one or more ring atoms by
identical or different substituents R*, and in another embodiment R? is pyridinediyl,
wherein the ring nitrogen atom can carry a substituent R** which is oxy, i.e. wherein
the ring nitrogen atom can be oxidized to the N-oxide, and wherein the pyridinediyl is
optionally substituted on one or more ring carbon atoms by identical or different
substituents R*. In another embodiment, R* is a divalent residue of an aromatic 5-
membered heterocycle which comprises 1, 2 or 3 identical or different ring
heteroatoms chosen from N, O and S, wherein one of the ring nitrogen atoms can
carry 2 hydrogen atom or a substituent R*", and wherain the divalent residue of an .
aromatic heterocycie 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 heterocyclic group representing R? is chosen from furandiyl, thiophenediyl,
oxazolediyl, thiazolediyl, pyridinediyl, pyridazinediyl, pyrimidinediyl and pyrazinedivi,
in another embodiment from furandiyl, thiophenediyl, thiazolediyi, pyridinediyt,
pyridazinediyl, pyrimidinediyl and pyrazinediyl, in another embodiment from furandiyi,
thiophenediyl, pyridinediyl, pyridazinediyi, pyrimidinediyt and pyrazinediyl, in another
embodiment from furandiyl, thiophenediyl, pyridinediyl and pyrimidinediy], in another
embodiment from furandivi, thiophenediy! and pyridinediyl, which are all optionally
substituted as indicated with respect to R?. |

The ring carbon atoms via which the phenylene group and the divalent residue of an

aromatic heterocycle representing R? are bonded to the oxazolopyrimidine ring and
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to the group X, can be in any positions. A phenylene group representing R? can be
1.2-phenylene, i.e. the oxazolopyrimidine ring and the group X can be bonded in 1,2-
position, or ortho position, with respect to each another, it can be 1,3-phenylene, ie.
the oxazolopyrimidine ring and the group X can be bonded in 1,3-position, or meta
position, with respect to each another, and it can be 1,4-phenviene, i.e. the |
oxazolopyrimidine ring and the group X can be bonded in 1,4-position, or para
position, with respect to each another. In one embodiment, a phenylene group
representing R? is chosen from 1,3-phenylene and 1.4-phenylene, in another
embodiment it is 1,3-phenylene, and in ancther embodiment it is 1,4-phenylene,
which all are optionally substituted as indicated with respect to R?. In one
embodiment, R? is chosen from one or more of the groups phenylene, 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 ancther embodiment from the
groups furan-2,5-diyl, thiophene-2 4-diyi, thiophene~2,5~d§yi, pyridine-2,4-diyi,
pyridine-2,5-diyl, pyridine-3,5-diyl, pyridine-2,6-diyt 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 from phenylene, pyridine-2,4-diyl, pyridine-2, 5-diyl,
pyridine-3,5-diyl and pyridine-2 6-diyl, which all are optionally substituted as indicated
with respect to R”. In one embodiment, the number of substituents R2 which are
optionally present on ring carbon atoms in R% 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 carbon atoms in R* which do not carry a
substituent R%, carry a hydrogen atom.

In one embodiment of the invention, R® is chosen from (C+Cg)-alkyl, (Co-Cs)-alkeny]
and (C2-Ce)-alkynyl, in another embodiment R is (C4-Cs)-alkyl, in another
embodiment R® is (C2-Cs)-alkyl, and in another embodiment R® is (C+-Cq)-alkyl. In
another embodiment R® is chosen from (C+-Ce)-alkyl, (Ca-Cy)-cycloalkyl-CuHoy- and
Het-CHay-, in another embodiment from (Cqa-Cy)-cycloalkyl-CyMHa- and Het—Cng\}, in
another embodiment R® is (Cs-C7)-cycloatkyl-CyHa-, and in another embodiment R®
is Het-CyHay-, wherein in this embodiment u and v independently of each other are

chosen from 1 and 2. In one embodiment u is 1, in another embodiment u is 2. In one
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embodiment v is 1, in another embodiment v is 2. In one embodiment, the group (Cs-
Cr)-cycloalkyl-C Hay- representing R* is chosen from cyclopropyl-C -, cyclobutyl-
CuHzy-and cyclopentyl-CyHz-and the group Het-C Ha-representing R is
tetrahydrofuranyl-C Ha,~. In one embodiment, R® is chosen from cyclopropyl-C Ha, -,
cyclobutyl-C Ha,- and cyclopentyl-C Mo~ .

in one embodiment, R® is chosen from (C3-Cr)-cycloalky-CuHa- and Het-CyHay-, or
R® is a residue of a saturated or unsaturated, 3-membered to 1 O-membered,
monocyciic or bicyclic ring which comprises 0, 1, 2, 3 or 4 identical or different ring
heteroatoms chosen from N, O and S, wherein one or two of the ring nitrogen atoms
can carry a hydrogen atom or a (C-Cy}-alkyl substituent and one or two of the ring
suifur atoms can carry one or two oxo groups, and wherein the residue of a ring is
optionally substituied on one or more ring carbon atoms by identical or different
substituents R*", and in another embodiment R is a residue of a saturated or
unsaturated, 3-membered to 10-membered, monocyclic or bicyclic ring which
comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen from N, O and
S, wherein one or two of the ring nitrogen atoms can carry a hydrogen atom or a (Cq-
Ca)-alkyl substituent and one or two of the ring sulfur atoms can carry one or two oxo
groups, and wherein the residue of a ring is optionally substituted on one or more
ring carbon atoms by identical or different substituents R*'. In ane embodiment, the
number of ring heteroatoms in the ring representing R*is 0, 1, 2 or 3, in another
embodiment it is 0, 1 or 2, in another embodiment it is 0 or 1, in another embodiment
itis 0, in another embodiment itis 1, 2, 3 or 4, in another embodiment itis 1, 2 or 3,
in another embodiment it is 1 or 2, in another embodiment it is 1. The residue of the
ring representing R® can thus be carbocyclic or heterocyclic. In one embodiment, the
ring heteroatoms in R® are chosen from N and O, in another embodiment from N and
3, in another embodiment from O and S, in another'embodimant they are N, wherein
ring nitrcgen atoms can carry a hydrogen atom or a (Cy-Cy)-alky! substituent as
ocours in saturated or partially unsaturated heterocycles or in 5-membered aromatic
rings in heterocycles such as pyrrole or benzoimidazole, for example, or not carry a
hydrogen atom or a (C+-Ca)-alkyl substituent as occurs in aromatic heterocycles such

as imidazole or pyridine, for example. In a residue of a heterocycle representing R®
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which comprises one or more ring sulfur atoms, in one embadiment one of the ring
sulfur atoms is non-oxidized or carries one or two Oxo groups, and any other ring
suffur atoms are non-oxidized. The residue of a monocyclic or bicyclic ring
representing R* can be bonded to the group A via any suitable ring carbon atom or
ring nitrogen atom. in one embodiment it is bonded via a ring carbon atom, in another
embodiment it is bonded via a ring carbon atom or, in case A is NH, via a ring
nitrogen atom, and in another embodiment it is bonded via a ring nitrogen atom, The
residue of a monocyclic or bicydlic ring representing R® can be unsaturated and in
thiscasecontain 1,2, 3,4orb,0r1,2,30r4,0r1,20r3,0or1or2, or 1, double
bonds within the ring and can in any of the one or two rings be aromatic or non-
aromatic, ot it can be saturated and in this latter case contain no double bonds within
the ring. In one embodiment, the residue of the ring representing R* is saturated or
aromatic, in ancther embodiment it is saturated, and in another embodiment it is
aromatic. In one smbodiment, the residue of the 3-membered or 4-membered rihg ”
representing R® is saturated. If R? comprises ring nitrogen atoms which can carry a
hydrogen atom or a {C4-Cy)-alkyl substituent, one of such ring nitrogen atoms or two
of such ring nitragen atoms can be present. In one embodiment, the number of
optional substituents R*' on ring carbon atoms in the ring representing R®is 1, 2, 3,
4, 5 or 8, in another ambodiment 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.

The ring which can represent R” can be 3-membered, 4-membered, 5-membered, §-
membered, 7-membered, 8-membered, 9-membered or 10 membered. in one
embodiment, R® is 4-membered to 10-membered, in another embodiment 4-
membered to 9-membered, in another embodiment 4-membered to 8-membered, in
another embodiment 4-membered to 7-membered, in another embodiment 5-
membered 1o 7-membered, in another embodiment 5-membered or 6-membered, in
another embodiment 6-membered, in another embodiment 8-membered to 10-
membered, in another embodiment 3-membered to 10-membered. In one
embodiment, a 3-membered ring representing R® does not comprise any ring
heteroatoms. In one embodiment, R® is monocyclic, in another embodiment bicyclic.
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In one embodiment, a bicyclic group representing R® is at least 7-membered. Among
others, the residue of a ring representing R® can be a cycloalkyl group, a phenyl
group, a naphthyl group, a residue of an unsaturated, aromatic or non-aromatic
heterocyclic group or a residue of a saturated heterocyclic group, which all are
optionally substituted on ring carbon atoms and ring nitrogen atoms as specified with
respect to R®, As far as applicable, all explanations given above with respect to such
groups apply correspondingly to R®. Anather example of groups which can represent
R®, are cycloalkenyl groups such as (Cs-Co)-cycloalkenyl groups which can be
bonded via any ring carbon atom and are optionally substituted as specified with
respect to R>. In one embodiment, optional substituents R*" on a cyctca}keﬁyl group
representing R® are chosen from fluorine and (C1-Cy)-atkyl. In one embodiment,
cycloalkenyl groups contain one double bond within the ring which can be present in
any position. Examples of cycloalkenyt are cyclopentenyl including cyclopent-1-enyl,
cyclopent-2-enyl and cyclopent-3-enyl, cyclohexenyt including cyclohex-t-enyl,
cyclohex-2-enyl and cyclohex-3-enyl, and cycloheptenyl including cyclohept-1-enyl,
cyclohept-2-enyl, cyclopent-3-enyl and cyclohept-4-enyl. Examples of residues of
rings, from any one or more of which R® is chosen in one embodiment of the
invéntion, are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, oxetanyl
including oxetan-3-yl, tetrahydrofurany! including tetrahvdrofuran-3-yl,
tetrahydrothiophenyl including tetrahydrothiophen-3-yl, tetrahydropyranyl including
tetrahydropyran-4-yi, azetidinyl including azetidin-1-yl, pyrrolidinyl, piperidinyl,
imidazolidinyl, piperazin-yl, morpholinyl including morpholin-1-yi, thiomorpholinyl,
furany! including furan-3-yi, thiophenyi including thiophen-3-y1, pyrazolyl including
pyrazol-3-yl, imidazolyl, thiazolyl including thiazol-2-yi, pyridinyl including pyridin-2-yl,
pyridin-3-yt and pyridin-4-yi, pyridazinyl including pyridazin-3-yl, wherein in all of
them, if appiicable, one or two of the ring nitrogen atoms can carry a hydrogen atom
or (C+-Caj-alkyl, and wherein all of thern are optionally substituted on one or more
ring carbon atoms by identical or different substituents R**, and wherein in all of
them, if applicable, a ring sulfur atom can be non-oxidized, i.e. be present as a sulfur
atom, or carry one or two oxo groups, i.e. be present in the form of a sulfoxide or
suffone.
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In one embediment, R® is chosen from phenyl and a residue of a saturated or
unsaturated 3-membered to 7-membered, monocyclic ring, in another embodiment
from phenyl and a residue of a saturated or unsaturated 5-membered o 7-
membered, menocyclic ring, in another embodiment from phenyl, pyridinyt and a
residue of a saturated 3-membered fo 7-membered, monocyclic ring, in another
embodiment from phenyl, pyridinyt and a residue of a saturated 5-membered to 7-
membered, monocyclic ring, in another embodiment from phenyi and a residue of a
saturated 3-membered to 7-membered, monocyclic ring, in another embodiment from

phenyl and a residue of a saturated 5-membered to 7-membered, monocyclic ring,

‘wherein in all these embodiments the monocyclic ring comprises 1 or 2 identical or

different ring hetercatoms chosen from N, O and S, wherein one or two of the ring
nitrogen atoms can catry a hydrogen atom or a (C+-C,)-alkyl substituent and one or
two of the ring sulfur atoms can carry one or two oxo groups, and wherein the phenyl,
pyridinyl and residue of a ring are optionally substituted on cne or more ring carbon
atoms by identical or different substituents R*', and wherein pyridinyt includes
pyridin-2-yl, pyridin-3-yt and pyridin-4-yl. In another embodiment, R” is pheny! which
is optionally substituted by one or more identical or different substituents R®".

In one embodiment of the invention, the number w is chosen from 0 and 1, in another
embodiment itis 0, in another embodiment it is 1. In one embodiment, a (C3-C7)-
cycloaikyl group present in R*' is (C3-Ce)-cycloalkyl, in another embodiment (C3-Cs)-
cycloalkyl, in another embodiment cyclopropyl. In one embodiment, R?* is chosen
from (C4-Cq)-alkyl and oxy, in ancther embediment R?' is (C4-C4)-alkyl, in another
embodiment it is (C4-Cs}-alkyl, in another embodiment it is methyl, and in ancther
embodiment it is oxy.

In one embodiment of the invention, the substituents R* which are optionally present
on the group R?, are chosen from halogen, hydroxy, (C1-Cy)-alkyl-, (C4-Cy)-alkyloxy-,
(C4-C4)-alkyl-S{O)m-, amino, nitro and cyanoc, in another embodiment from halogen,
hydroxy, (C+-Cqs)-alkyl-, (C4-Cq)-alkyloxy-, amino and cyano-, in another embodiment
from halogen, hydroxy, (C4-Cs)-alkyl- and (C4-C,)-alkyloxy-, in another embodiment
from fiuorine, chlorine, hydroxy, (C1-Ca)-alkyl- and (C+-Cy)-alkyloxy~, in another
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embodiment from fluorine, chlorine and (C+-Cy)-alkyl-, and in another embodiment

they are (C4-Cs)-alkyt substituents.

in one erﬁbodiment, 1, 2 or 3 of the substituents R%, in another embodiment 1 or 2 of
the substituents R?, and in another embodiment 1 of the substituents R?, which are
optionally present on the group R, are defined as in the general definition of R* and
thus are chosen from halogen, hydroxy, (C1-Cy)-alkyl-, (C+-Cy)-alkyloxy-, (C1-Cy)-
alkyl-S{O)r-, amino, nitro, cyano, hydroxycarbonyl, (C4-Ca)-alkyloxycarbonyl,
aminocarbony! and aminosulfonyl-, and any further substituents R which are
optionally present on the group R?, for example 1, 2 or 3 further subsfituents R or 4
or 2 further substittents R%, or 1 further substituent R, are chosen from halogen,
hydroxy, (C4-Cs)-alkyl-, (C+-Cy)-alkyloxy-, (C4-Cs)-alkyl-S(O)y-, amino, nitro and
cyano, wherein all alkyl groups independently of each other are optionally substituted
by one or mare fluorine substituents as generally applies to alkyl groups. In one
embodiment, the said substituents R* which are optionally present on the group R?
and which in the afore-mentioned embodiment are defined as in the general
definition of R, for example 1 or 2 such substituents R%, or 1 such substituent R,
are chosen from halogen, hydroxy, {C+-Cq)-alkyl~, (C4-Cas)-alkyloxy-, {C4-Cy)-alkyl-
8(O)x-, amino and cyano. In one embodiment, the said substituents R? which are
optionally present on the group R? and which in the afore-menticned 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 focated on ring carbon atoms within the group R?
which are adjacent to the atom via which the group R? is bonded to the
oxazolopyrimidine ring depicted in formula I. In one embodiment, the said further
substituents R which are optionally present on the group R, for example 1, 2 or 3
further substituents R%, or 1 or 2 further substituents R%, or 1 further substituent R%,
are chosen from halogen, hydroxy, (C1-Cu)-alkyl-, (C+-Cy)-alkyloxy-, amino, cyano, in
another embodiment from halogen, hydroxy, (C+-C4)-alkyl- and (C-C,)-alkyloxy-, in
another embodiment from halogen, (C4-Cy)-alkyi- and (C4-Cy)-alkyloxy-, in another
embodiment from halogen and (C¢-Ca)-alkyl-, wherein in all these embodiments ail
alkyl groups independently of each other are optionally substituted by one or more
fluorine substituents.
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in one embodiment of the invention, R* is chosen from halogen, (C+-Cu)-alkyl, (Ca-
Cy)-cycloalkyl, hydroxy, {C+-Csl-alkyloxy, oxo, (C4-Ca)-alkyl-S(O)n-, amino, (C1-Ca)-
alkylamino, di((C+-Cs)-alkyl)amino, (C+-Ca)-alkylcarbonylamino, (C+-Cy)-
alkylsulfonylamino, cyano, (C+-Cy)alkylcarbonyl, aminosulfonyl, {(C1-Cy4)-
alkylaminosulfonyl and dif(C4-Ca)-alkylyaminosulfonyl, in ancther embodiment from
halogen, (Cq-Cy}-alkyl, (Cs-Cr)-cycloalkyl, hiydroxy, (C-Cal-atkyloxy, oxo, (C1-Cu)-
alkyl-S{O)nm-, amino, (C4-Cs)-alkylamino, di((C+-Cs)-alkyl)aming, cyano,
aminosulfonyl, (C+-Cys)-alkylaminosulfonyl and di({C4-C4)-alkyllaminosulfonyl, in
ancther embodiment from halogen, (C1-Ca)-alkyl, (C3-Crl-cycloalkyl, hydroxy, (Cy-
Cy4)-alkyloxy, oxo, (C4-Cyq)-atky-S(O)n-, a_mind, (C1~C4)-aikylamino, di({(C4-Cy)-
alkyllamino, cyano and aminosulfonyl, in another embodiment from halogen, {C4-Cy)-

alkyl, (C3-Cr)-cycloalkyl, hydroxy, (C4-Cyl-alkyloxy, oxe, amino, {C;-C,)-altkylamino,

di((C4-Cy)-alkyliaminge, cyanoc and aminosulffonyl, in another embodiment from

haloget, (C+-Cs)-alkyl, (C3-C7)-cvcloalkyl, hydroxy, (Cq~C4)-aikyloxy, oxo, amino, {Cs-
Cy)-alkylamino and di({C+-Cs}-atkyl)amino, in-ancther embodiment from halogen, (Cq-
Ca)-alkyl, (C3s-Cr)-cycloalkyl, (C1-Cy)-alkyloxy and di({(C4-Cy)-alkyl}amino, in another
embodiment from halogen, (C4-Cy)-alkyl, {Cs-Cr)-cycloatkyl, hydroxy and (C1-Ca)-
alkyloxy, in another embodiment ﬁom halogen, (C+-Ca)-alkyl and (C4-Cyl-alkvioxy, in
another embodiment from fluorine, chlorine, (C4-Cy)-alkyl, (C3-Cri-cycloalkyl, hydroxy
and (C+-Cy)-alkyloxy, wherein in all these embodiments all alkyl groups
independently of each other are optionally substituted by one or more fluorine

substituenis.

in one embodiment, the optional substituents R*' on the residue of an aromatic ring
representing R%, for example on a phenyl group or pyridiny! group representing R®,
are chosen from halogen, {(C4-Cy)-alkyl, (Cs-Cv)-cycloalkyl, hydroxy, (C+-Cy)-atkyloxy,
(C1-Ca)-alkyt-5(O)m-, amino, (C+-Cy)-alkylamino, dif{C4-Cy)-alkyhaming, (C4-Ca)-
aikyicarbonylamiho, (C4-Cal-alkylsuifonylamino, cyano, (C-Cy)-alkylcarbonyl,
aminosulfonyl, (C+-Cg)-alkylaminosuffonyl and dif{(C+-Cy)-alkyl)aminosulfonyl, in
another embodiment from halogen, (C+-Ca)-alkyl, (C3-C7)-cycloalkyl, hydroxy, (Cq-
Cy)-alkyloxy, (C1-Cs)-alkyl-8(O)y-, amino, (C4-Cy)-alkylamino, di({C-Cq)-alkylamino,
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cyano, aminosulfonyl, (C+-Cs)-alkylaminosulfonyl and di((C4-Cy)-alkyllaminosulfonyl,
in another embodiment from halogen, (C4-Ca)-alkyl, (C3-C)-cycloalkyl, hydroxy, (Cs-
Ca)-alkyloxy, (C1-Ca)-alkyt-8(O)m-, amino, (C4-Cyl-alkylaming, di({Cy-Cy)-alkyl)amino,
cyano and aminosulfonyl, in another embodiment from halogen, (C1~C4')-aiky§, (Cy
Cr)-cycloalkyi, hydroxy, (C4-Cy)-alkyloxy, amino, (C-C4)-alkylamino, di({C+-Cy)-
atkylyamino, cyano and aminosulfonyl, in ancther embodiment from halogen, (C4-Cy)-
alkyl, (Cs-Cy)-cycloalkyl, hydroxy, (C4-Ca)-atkyloxy, amino, (C+-Cs)-alkylamine and
di{{C+-Cs)-alkyljamino, in another embodiment from halogen, (G-Cg)-alkyl, (C5-C7)-
cycloaikyl, (C4-Cy)-atkyloxy and dil(C4-Cs)-alkyhamino, in ancther embodiment from
halogen, (C1-C4)-alkyl, {Ca-Cr)-cycloalkyl, hydroxy and (C4-C4)-alkyloxy, in another
embodiment from halogen, (C+-Cy)-alkyl and (C+-Cs)-alkyloxy, in another embodiment
from fluorine, chlerine, (C+-Cy)-alkyl, (Ca-Cr)-cycloalkyl, hydroxy and (C4-Cy)-alkyloxy,
wherein in all these embodiments all atkyl groups independently of each other are

optionally substituted by one or more fluorine substituents,

in one embodiment, the opticnal substituents R®* on the residue of a saturated or
non-aromatic unsaturated ring representing R® are chosen from halogen, (C1-Ca)-
alkyl, (C5-Cy)-cycloalkyl, hydroxy, (C+-Ca)-alkyloxy, oxo, (C-C4)-alkyl-S(O)r-, aming,
(C4-Cyl-alkylamino, dif{Cq-Cu)-alkyliamino, (C4-Cyl-alkylcarbonylamine, (C4-Cy)-
alkylsulfonylamino and cyano, in another embodiment from halogen, (C+-Cy)-alkyl,
(Cs-Cr)-cycloalkyl, hydroxy, (C1-Cy)-alkyloxy, oxo, amino, (C4-Cs)-alkylamino, di{(Cs-
Cas)-atkyllamino and cyano, in another embodiment from halogen, (C1-Cy4)-alkyl, {Ca-
Cy)cyciealkyl, hydroxy, (C4-Cs)-alkyloxy and oxo, in another embodiment from
halogen, (C4-Cy)-alkyl, hydroxy, (C1-Ca)-altkyloxy and oxo, in another embodiment
from fluorine, chlorine, (C4-Cy)-alkyl, hydroxy, (Ci-Cy)-alkyloxy and oxe, in another
embodiment from (C4-Cy)-alkyl, hydroxy and oxo, in another embodiment from alkyl
and hydroxy, and in another embodiment they are {C1-Cy)-alkyl, wherein in all these
embodiments all alky! groups independently of each other are optionally substituted
by one or more fluorine substituents. In case the residue of a ring representing R®
contains any oxo groups as substituents R*, in one embodiment not more than two
such oxo substituents are present, and in another embodiment not more than one
such oxo substituent is present.
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In one ermbodiment of the invention, the ring heteroatoms in Het are chosen from N
and O, in another embodiment from O and S, in another embodiment they are O
atoms. In another embodiment, the number of ring heteroatoms in Het is 1. In one
embodiment, two ring oxygen atoms in Het are not present in adjacent ring positions,
in another embodiment two ring heteroatoms chasen from O and S are nof present in
adjacent ring positions, in ancther embodiment two ring heteroatoms are not present
in adjacent ring positions. Ring nitrogen atoms in Het carry a hydrogen atom or a
substifuent as specified. In one embodiment, optional substituents on ring nitrogen
atomns in Het are {C,~C,)-alkyl substituents. In one embodirﬁent, optional substituents
on ring nitrogen atoms and ring carbon atoms in Het are (C-Cy)-alkyl substituents In
one embodiment, the number of optional substituents on Metis 1,2, 3,4 or 5, in
another embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in ancther
embodiment 1 or 2, in another embodiment 1. Het can be bonded via any suitable
ring carbon atom. In one embodiment, Het is bonded via a ring carbon atom which is
not adjacent to a ring heteroatom. Het can be 4-membered, 5-membered, 8-
membered or 7-membered. In one embodiment, Het is 4-membered or 5-membered,
in another embodiment 5-membered to 7-membered, in another embodiment 5-
meimbered or 8-membered, in another embodiment 4-membered. Examples of Het,
from any one or more of which Het is chosen in one embodiment, are oxetanyl
including oxetan-2-yl and oxetan-3-yl, tetrahydrofuranyl including tetrahydrofuran-2-yl
and tetrahydrofuran-3-vi, tetrahydropyranyl including tetrahydropyran-2-yi,
tetrahydropyran-3-yl and tetrahydropyran-4-yl, oxepanyi including oxepan-2-yi,
oxepan-3-yl and oxepan-4-vi, {1,3]dioxolany! including [1,3]dioxolan-2-yt and
[1,3]dioxolan-4-yi, [1,4]dioxanyl including [1 4ldioxan-2-yl, thistanyl including thietan-
2-yl and thietan-3-yl, tetrahydrothiophenyl including tetrahydrothiophen-2-yl and
tetrahydrothiophen-3-yl, tetrahydrothiopyranyt including tetrahydrothiopyran-2-yl,
tetrahydrothiopyran-3-yl and tetrahydrothiopyran-~4-yl, [1,41dithiany! including
[1,41dithian-2-yl, azetidiny! including azetidin-2-yl and azetidin-3-yi, pyrrolidinyl
including pyrrolidinyl-2-yl and pyrrolidinyl-3-yi, piperidinyt including piperidiny}-2-yi,
piperidinyl-3-yl and piperidinyl-4-yl, azepanyl including azepan-2-yl, azepan-3-y! and
azepan-4-yl, oxazolidinyl including oxazolidin-2-yl, oxazolidin-4-yl and oxazolidin-5-yl,



10

15

20

25

30

WO 2011/086079 PCT/EP2011/050301
: 29

thiazolidinyl including thiazolidin-2-yi, thiazolidin-4-yl and thiazolidin-5-yi, morpholinyl

including morpholin-2-yt and morpholin-3-yi, thiomorpholiny! including thiomorpholin-

2-yl and thiomorpholin-3-yi, which all are opticnally substituied as specified with

respect to Het.

A subject of the invention are 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 the specific meanings which are mentioned herein as examples of elements,
wherein all combinations of one or more specified embodimentis 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 |, ali their sterecisomeric forms
and mixtures of stereocisomeric forms in any ratio, and thelr physiologicaily
acceptable salts, and the physiologically acceptable solvates of any of them, are a
subject of the present invention.

An example of compounds of the invention which with respect to any structural
elements are defined as in specified embodiments of the invention or definitions of
such elements, and which are a subject of the invention, are compounds of the
formula |, wherein

R? is chosen from (C4-Cs)-alkyl, (Cs-Cr)-cycloalkyl-C Hau- and Het-CyHoy-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
identical or different ring heteroatoms chosen from N, O and S, wherein one or two of
the ring nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and
one of the ring sulfur atoms can carry oné or two oxo groups, and wherein the
residus of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R*";

Het is a residue of a saturated, 4-membered o 6-membered, monocyclic het@rodycle
which comprises 1 ring hetercatom chosen from N, O and 8 and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionally substituted by

one or more identical or different substituents chosen from fluorine and (C4-C4)-alkyl;
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and all other groups and numbers are defined as in the general definition of the

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

definitions of structural elements,

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

A is chosen from O and S;

X is chosen from (C1-Ce)-alkanediyl, (Co-Ce)-alkanediyl and (C4-Ce)-alkanediyl-oxy:
R? is chosen from phenylene and pyridinediyl, wherein the phenylene and the
pyridinediyi are optionally substituted on one or more ring nitrogen atomns by identical
or different substituents R%;

R? is chosen from (C+-Celalkyl, (Cs-Cr)-cycloalkyl-CyHay aﬂd Het-CHu-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered o 10-membered, monocyclic or bicyclic ring which comprisés J,1or2
identical or different ring hetercatoms chosen from N, O and S, wherein one or two of
the ring nitrogen atoms can carry a hydrogen atom or a (C-Cy)-alkyl substituent and
one of the ring sulfur atoms can carry one or fwo oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R*"; |

Met is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from N, O and 8 and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionally substituted by
one or more identical or different substituents chosen from fluorine and (C4-C.)-alkyi;
and all other groups and numbers are defined as in the general definition of the
compaunds of the formula | or in any specified embodiments of the invention or
definitions of structural elements.

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

forms, or a mixture of stereoisomeric forms in any ratio, and the physiclogically
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acceptable salts thereof, and the physiologically acceptable solvates of any of them,
wherein

Ais O;

X is chosen from (C4-Cs)-alkanediyl and {C4-Cg)-alkanediyl-oxy:

R is chosen from hydrogen and {C4-Cy)-alkyl:

R? is phenylene which is optionally substituted on one or more ring carbon atoms by
identical or different substituents R?;

R¥is chosen from (C+Ce)-alkyl, (Cs-Cri-cycloalkyt-C Ha- and Het-C Hay-, wherein u
and v are chosen from 1 and 2, or R® is a residue of a saturated or unsaturated, 3-
membered to 7-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2
identical or different ring heteroatoms chosen from N, O and S, wherein one or two of
the ring nifrogen atoms can carry a hydrogen atom or a (C+-Cy)-alkyl substituent and
one cf the ring suifur atoms can carry one or two oxo groups, and whersin the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R*":

R* is chosen from halogen, hydroxy, (C1-Cq)-alkyl- and (C1-Cu)-alkyioxy;

R*" is chosen from halogen, (C+-Ca)-atkyl, (C1-Cr)-cycloalkyl, hydroxy and (C4-Cy)-
alkyloxy;

Het is a residue of a saturated, 4-membered o B-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from O and S and which is bonded via a
ring carbon atom, wherein the residue of a heterocycle is optionally substituted by
one or more identical or different substituents chosen from fluorine and (C4-Cq4)-alkyl;
wherein all alkyl, alkanediyl, C My, and CyHy, groups, independently of each other
and independently of any other substituents, are optionally substituted by one or
more fluorine substituents,

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

Alis O

X is chosen from (C+-Cs)-alkanediyl and {C+-Cg)-alkanediyl-oxy;
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R* is chosen from hydrogen and (C1-Ca)-alkyf;

R? is phenylene which is optionaily substituted on one or more ring carbon atoms by

identical or different substituents R**;

R® is a residue of a saturated or unsaturated, 3-membered to 7-membered,

monocyclic ring which comprises 0 or 1 ring heteroatom chosen from N, O and 8,

wherein a ring nitrogen atom can carry a hydrogen atom or a (C1-Cy)-alkyl substituent

and a ring suifur atom can carry one or two oxo groups, and wherein the residue of a

ring is optionally substituted on one or more ring carbon atoms by identical or

different substituents R*";

R* is chosen from halogen, hydroxy, (C1-Ca)-alkyl- and (C-Cy)-alkyloxy:

R* is chosen from halogen, (C1-Cqs)-alkyl, (Cs-Cr)-cycloalkyl, hydroxy and (C-Cy)-

alkyloxy;,

wherein all cycloalkyl groups, independently of each other and independently of any

other substituents, are optionally substituted by one or more identical or different

subsiituents chosen from fluorine and (C4-Cy)-atkyl;

wherein all alkyl and alkanediyl groups, independently of each other and

independently of any other substituents, are O;Stionaiiy substituted by one or more

fluorine substifuents.

Likewise, also with respect to all specific compounds disclosed herein, such as the
example compounds which represent embodiments of the invention wherein the
vartious groups and numbers in the general definition of the compounds of the
formula | have the specific meanings present in the respective specific compound, it
applies that they are a subject of the present invention in any of their sterecisomeric
forms and or a mixture of sterecisomeric forms in any ratio, and in the form of their
physiclogically acceptable salts, and in the form of the physiologically acceptable
solvates of any of them. Irrespective thereof whether a specific compound is
disclosed herein as a free compound and/or as a specific salt, it is a subject of the
invention 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
any of them. Thus, a subject of the invention also is a compound of the formula |
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which is chosen from any one or more of the specific compounds of the formula |
disclosed herein, including the example compounds specified below, and the
physiologically acceplable salts thereof, and the physiologically acceptable solvates
of any of them, wherein the compound of the formula | is a subject of the invention in
any of its stereoisomeric forms or as a mixture of sterevisomeric forms in any rafio, if
applicable. As an example menticned is a compound of the formula |, or a
nhysiologically acceptable solvate thereof, which is chosen from
[2,6-dimethyl-4-(5-phenoxy-oxazolo[5,4-dlpyrimidin-2-yi}-phenoxyl}-acetic acid,
(E)-3-{4-[5-{2-flucro-phenoxy}-oxazolo]5,4-d]pyrimidin-2-yll-phenyl}-acryiic acid,
{4-[5-(2 4-difluoro-phencxy)-oxazolo[5,4-dlpyrimidin-2-y1]-2,6-dimethyl-phenoxy}-
acetic éc‘td,
{4-[5-(2,5-difluoro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yi}-2,6-dimethyl-phenoxy}-
acetic acid,
{4-15-(2-fluoro-4-methyl-phenoxy}-oxazolo[d,4-dlpyrimidin-2-yi}-2,6-dimethyi-
phenoxyl}-acetic acid,

{4-[5-(2-fluoro-phenoxyj-oxazolo5 4-djpyrimidin-2-yl}-2,6-dimethyi-phenoxy}-acetic
acid,

2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,8-dimethyl-phenoxy}-
propionic acid,

{4-[5~{3-chloro-phenoxy)-oxazolol5,4-dpyrimidin-2-yi}-2, 6-dimethyl-phenoxy}-acetic
acid,

{4-I5-(3-fluoro-4-methyl-phenoxy}-oxazolo[5,4-dlpyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetic acid, |
{4-[5-(5-fluoro-2-methyl-phenoxy}-oxazolo[5,4-dlpyrimidin-2-yi}-2,6-dimethyl-
phenoxy}-acetic acid,
{4—[5—(4~chlaromphenoxy)mxazoio[S,4~d]pyrimidin-2~yi]~2,6~dEmethyl-phenoxy}~acetic
acid, o
[4-{5-cyclopentyloxy-oxazolo[5,4-dlpyrimidin-2-y1)-2, 6-dimethyl-phenoxyl-acetic acid,
{4-]5-(2-fluoro-phenoxy)-oxazolo[5 4-djpyrimidin-2-yl}-2-methyl-phenoxy}-acetic acid,
{4-[5-(2-fluoro-phenoxy}-oxazolo[5,4-dlpyrimidin-2-yll-phenoxy}-acetic acid,
2-{4-[5-(2-fluoro-phenoxy}-oxazololB 4-djpyrimidin-2-yi}-phenoxy}-2-methyl-propionic
acid,
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2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-dIpyrimidin-2-yl]-phenoxy}-propicnic acid,
{4-]5-(2-fluoro-phenoxy)-cxazolo[5,4-d]pyrimidin-2-yi}-2-triflucromethyl-phenoxy}-
acetic acid,
3-{4-[5—(2-f§uor&phencxy)-oxazoio{%’;,4—dlpyrimidin-2~y§}~phenyt}~pmpionic acid,
3*{4—[75-(2-1“{uoro~phenoxy)~oxazolo[5,4-«d}pyrimidir1~2-yi]wpheny§}~2umethyl—prepicnic
acid,

4-{4-[5-(2-fluoro-phenoxy)-oxazolo5 4-dlpyrimidin-2-yil-phenoxy}-butyric acid,
4-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-dipyrimidin-2-yl]-2,6-dimethyt-phenoxy}-
butyric acid,
{4-{5~(2~cyciopropy{—ethoxy)-oxazo%o[s,4-d]pyrimidin~2~y|]u2,G»dimethyimpheﬁoxy}u
acetic acid, V

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

2-[2,6-dimethyl-4-(5-(2 4-difluoro-phenoxy}-oxazolo]5,4-dipyrimidin-2-yl}-phenoxyl-
propicnic acid, | |
2-[2,8-dimethyl-4-(5-{2,3-difluoro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yi-phenoxy]-
propionic acid,

2-{2 6-dimethyl-4-(5-{2,5-difluoro-phenoxy}-oxazolol5,4-d]pyrimidin-Z-yl)-phenoxy}-
proplonic acid,

2-[2 B-dimethyl-4-(5-{2-fluoro-5-methyl-phenoxy}-oxazolo[5,4-d]pyrimidin-2-y1)-
phenoxyj-propionic acid,
2-[2,6-dimethyl-4-(5-{2-fluora-4-methyl-phenoxy}-oxazolo[5,4-djpyrimidin-2-yi)-
phenoxyl-propionic acid, |
2-[2,6-dimethyl-4-(5-{3-fluoro-phenoxy}-oxazolof5 4-d]pyrimidin-2-yi)-phenoxy]-
propionic acid,
2-2,6-dimethyl-4-(5-{3,5-diflucro-phenoxyl}-oxazolo]5,4-d]pyrimidin-2-yl}-phenoxy]-
propionic acid,

2-[2,6~dimethyl-4-(5-{3 4-diflucro-phenoxy}-oxazolo[5 4-djpyrimidin-2-yi}-phenoxyl-

- propionic acid,

2—{2,6-dimethy£~4—(5~{2«chIoro~5~ﬂuoro-phenoxy}moxazoto[S,4-«d]pyrimidin»2-«yi)~
phenoxyl-propionic acid,
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2-[2,6-dimethyl-4-{5-{4-chloro-3-fluoro-phenoxy}-oxazolo[5,4-d]pyrimidin-2-yi)-
phenoxyl-propionic acid,
2-[2,6-dimethyl-4-(5-{3-flucro-4-methyl-phenoxy}-oxazolo[5 4-dlpyrimidin-2-yi)-
phenoxyl-propionic acid, |
2—-[2,6~dEmethyl—4—(5»{3-ﬁuom~6~methyEwphenoxy}~oxazoEo[5,4—d}pyrim§diﬂ-2~y%)w
phenoxyl-propionic acid,
2-{2 6-dimethyl-4-(5-{3-chloro-phenoxy-oxazolof5,4-d]pyrimidin-2-yl)-phenoxyl-
propionic acid,
2-{2,6-dimethyl-4-(5-{3-chioro-4-fluoro-phenoxy}-oxazolo[5.4-d]pyrimidin-2-yi)-
phenoxyl-propionic acid, :
2~[2,6—dimethyl—4»(5«{4~chloro»phende}~ovaolo[5,4~d]pyrimidin~2~yl)-ph®noxy]-
propionic acid, '
2-[2 6-dimethyl-4-(5-{4-methyl-phenoxy}-oxazolo[5,4-dloyrimidin-2-yi}-phenoxyl-
propionic acid,
2—{2,6—dimethyl»«4-(5u{3~methyf»-phenoxy}~oxazclo[5,4mc§]pyrimidin;2~y§)—phenoxy]—
propionic acid,
2-2 B-dimethyl-4-(5-{2-methyl-phenoxy}-oxazolo[5,4-djpyrimidin-2-y)-phenoxy]-
propionic acid,
2-{2,6~dimethyi-4-[5-(pyridin-3-yloxy)-oxazolo{5,4-djpyrimidin-2-yil-phenoxy}-
propionic acid,
2-{2,6-dimethyl-4-{5-(6-methyl-pyridin-3-yloxy)-oxazolo[5,4-dlpyrimidin-2-yi}-
phenocxy}-propionic acid,
{4~[5-(3~ﬂuoro~phenoxy)—oxazolo{s,4—d}pyrimidin-2»y!}u2,B«dimethyihphenoxy}wacetfc
acid,
{2,6-dimethyl-4-[5-(3-trifluoromethyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy}-
acetic acid, _
{2,6-dimethyl-4-(5-{3-methylphenoxy}-oxazolo{5 4-d]pyrimidin-2-y)-phenoxy}-acetic -
acid, '
{4-[5-(3-cycthyl-phenoxy}-oxazolo[5 4-dipyrimidin-2-yl]-2,6-dimethyl-phenoxyl-acetic
acid,
{4-]5-(3-chioro-4-fluoro-phenoxyj-oxazolo[5,4-d)pyrimidin-2-y[}-2,6-dimethyl-
phenoxy}-acetic acid, |
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{4-[5-(3-chloro-4-methyl-phenoxy}-oxazolo[5,4-dJpyrimidin-2-yi}-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(5-chloro-2-methyl-phenoxy)-oxazolo[5,4-dlpyrimidin-2-yi}-2,6-dimethyl-
phenoxy}-acetic acid, _
{4-[5-(3-chloro-2-methyl-phenoxy)-oxazolo[5,4-dlpyrimidin-2-yi}-2,8-dimethyl-
phenoxy}-acetic acid,
{4-[5-(3-chlore-2-flucro-phenoxy)-oxazols[5,4-d]pyrimidin-2-yi]-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-{5-chloro-2-fluoro-phenoxy)-oxazololb,4-d]pyrimidin-2-yi}-2 8-dimethyl-
phenoxy}-acetic acid, '
{4~{5—(3,4-diﬂuoro~phenoxy}~oxazolo[5,4-d}pyrimidin-—2~y1}n2,Gedifn@thy!-phenoxy}~
acetic acid, |
{4-[5-(4-flucro-3-methyl-phenoxy)-oxazolo{5,4-dlpyrimidin-2-yi}-2,6-dimethy}-
phenoxy}-acetic acid,
{4-[5-(2,3~difluoro-phenoxy)-oxazolo(5,4-d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-
acefic acid, '
{4-[5-(3,5-difluoro-phenoxy}-oxazolo[5,4-dlpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-
acetic acid, ,
{4-[5-(3-chloro-5-flucyo-phenoxy }-oxazolof5 4-dlpyrimidin-2-yil-2 8-dimethyl-
phenoxy}-acatic acid,
{4-[5-(3-fluoro-5-trifiuoromethyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-y1}-2, 8-dimethyl-
phenoxyl-acetic acid,
{4-[5-(3-fluoro-5-methyl-phenoxy)-oxazolo[5 4-djpyrimidin-2-yii-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(4-flucro-phenoxy-oxazolol5 4-dipyrimidin-2-yi}-2 6-dimethyl-phenoxyl-acetic
acid,
{4-15-(2-fluorc-5-methyl-phenoxy)-oxazolo[5,4-dipyrimidin-2-yi]-2 6-dimethyl-
phenoxyl-acetic acid, |
{4-[5-(2-chloro-5-fluoro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yil-2,6-dimethyi-
phenoxy}-acetic acid,
{4-[56-(4-chloro-3-fluoro-phenoxy)-oxazolo{5,4-d]pyrimidin-2-y{]-2,6-dimethyl-
phenoxy}-acetic acid, ‘
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[2,6-dimethyl-4-(5-{4-methylphenoxy}-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxyl-acetic
acid,
[2,6-dimethyi-4-(5-{2-methylphenoxy}-oxazoio[5,4-dlpyrimidin-2-yi}-phenoxyl-acetic
acid,
{4»{5~(2—chioro—phencxy)~oxazoio[5,4—d]pyrimidin~2~yl}~2,6~dirﬁ@thy!—phenoxy}acetic
acid,
{4-]5-(2-chloro-3-trifluoromethyl-phenoxy)-oxazolof5,4-d]pyrimidin-2-y1]-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(2-chloro-5-trifluoromethyl-phenoxyj-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyk-
phenoxy}-acetic acid, _ _
{4-[5-(4~chloro-3-triflucromethyl-phenoxy}-oxazolo[5,4-d}pyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(4-fluoro-3-trifluoromethyl-phenoxy}-oxazolof5,4-dlpyrimidin-2-y(}-2 8-dimethyl-
phenoxy}-acetic acid, |
{4-[5-(2-fluoro-S-triflucromethyl-phenoxy)-oxazolo[5,4-d]pyrimidin-2-ylj-2, 6-dimethyl-
phenoxy}-acetic acid,
{4-5-(2-fluoro-3-trifluoromethyl-phenoxy )-oxazolo(5,4-dlpyrimidin-2-yl}-2,6-dimethyi-
ohenoxy}-acetic acid,
{2, 6-dimethiyl-4-[5-(2-trifluoromethyl-phenoxy)-oxazolo[5 4-dlpyrimidin-2-yl}-phenoxy)-
acetic acid,
{2,6~dimethyi~»4~[5-'(4wtriﬁuOromethy5~phenoxy)~oxazoio[5,4-d]pyrimidin-2~yi]~phenoxy}*
acetic acid,
{4-[5-(4-chioro-2-fluoro-phenoxy)-oxazolo[5,4-dlpyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetic acid,
{4-[5-(2-chloro-4-fluoro-phenoxy)-oxazolo]5,4-d]pyrimidin-2-yi}-2,6-dimethyl-
phenoxy}-acetic acid,
{4-{5-(3-methoxy-phenoxy}-oxazolo[5 4-djpyrimidin-2-yi]-2,6-dimethyl-phenoxy-
acetic acid,
{2,6»d%me’zhy?—@—[&(&triﬂuoromethoxy»phemxy)—ox&z&ioﬁ,4—d}pyr§mid§n-2~yf}-,
phenoxy}-acetic acid,
{2,6-dimethyl-4-[5-(3-riftuoromethylsuifanyl-phenoxy)-oxazolo(s, 4-dlpyrimidin-2-yi}-
phenoxyl-acetic acid, '
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{4-[5-(indan-5-yloxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2 ,6-dimethyl-phenoxy}-acetic acid,
{4-[5-(indan-4-yloxy}-oxazolo[5, 4-dlpyrimidin-2-yi}-2, 6-dimethyl-phenoxyl-acetic acid,
{2,6-dimethyl-4-{5-(naphthalen-2-yloxy)-oxazolo[5,4-djpyrimidin-2-yl}-phenoxy}-acetic
acid,

{2,6-dimethyl-4-[5-(2-methyl-benzothiazol-5-yloxy}-oxazolof5 ,4~d]pyrimidin-2—y§]u'
phenoxy}-acelic acid,
{4-{5-(benzothiazol-B-yloxy)-oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-
acetic acid,

{2 6-dimethyl-4-[5-(6-methyl-pyridin-3-yloxy}-oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}-
acetic acid, _
{2,6~dimethyi—é—{S—(Z—methyt~pyridEn~3~yloxy)*oxazmo[5,4—d]pyr§midin»Z—yi]—phenoxy}»
acetic acid,
{2,6-dimethyl-4-[5-(5-methyl-pyridin-3-yioxy)-oxazoto[5,4-dlpyrimidin-2-yl-phenoxy}-
acetic acid,
{4-[5-(5-chioro-pyridin-3-yloxy)-oxazolo[5,4-d]pyrimidin-2-y}-2,6-dimethyl-phenoxy}-
acetic acid,
{4-[5-(5-fluoro-pyridin-3-yloxy}-oxazolo[5,4-dlpyrimidin-2-yi}-2,8-dimethyl-phenoxy}-
acetic acid,

{2.6~dimethyl-4-[5-([1 2 5lthiadiazol-3-yloxy -oxazotol5,4-dlpyrimidin-2-vil-phenoxy)-
acelic acid,
{4~[5-~(isothiazo%»3~y§oxy)~oxazoio[5,4~d]pyrimidin~2~yi]-2,6—dimethy§~phenoxy}¥acetic
acid,
{2,6-dimethyl-4-[5-(5-triflucromethyt-thiophen-3-yloxy)-oxazolof5 4-d]pyrimidin-2-y(]-
phenoxyl}-acelic acid, | '
{2,6-dimethyi-4-[5-(thiazol-2-ylsulfanyl}-oxazolo[5, 4-dlpyrimidin-2-yi}-phenoxy}-acetic
acid,

{2,6-dimethyl-4-[5-(4-methyl-thiazol-2-yisulfanyl)-oxazolo[5,4-d]pyrimidin-2-yi]-
phenoxy}-acetic acid, | |
{4-[5-(1,1-dioxo-tetrahydro-thiophen-3-ylsulfanyf)-oxazolo[5,4-d]pyrimidin-2-y{]-2,6-
dimethyl-phenoxy}-acetic acid, and
{4-[5-(2,5-dimethyl-furan-3-ylsulfanyi}-oxazolo[5.4-dJpyrimidin-2-y{]-2,6-dimethyl-
phenoxy}-acetic acid,
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wherein a compound such as 2-{4-[5-(2-fluoro-phenoxy)-oxazoio[5,4-d}pyrimidin-2-

yl]-2,6-dimethyl-phenoxy}-propionic acid or 2-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-

dlpyrimidin-2-y(]-phenoxy}-propionic acid, for example, which can be present in 8

configuration or R configuration, is a subject of the invention in 8 configuration and in

R configuration and as a mixture of the enantiomeric forms in any ratio.

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

1

R0 NNy R™-AH R-O Ne g
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wherein the groups A, X, R, R? and R? in the compounds of the formulae Il and 11}
are defined as in the compounds of the formula | and additionally functional groups
can be present in protected form or in the form of a precursor group which is later
converted into the final group. The group L' in the compounds of the formula I} is a
leaving group which can be replaced in a nucleophilic aromatic substitution reaction,
such as a halogen atom, for example chlorine or bromine, or a sulfoxide group or a
sulfone group, for example a group of the formula -S{O)-Alk or -S(O)-Alk wherein Alk
is a {C4-Cy)-alkyl group, for example methy! or ethyl.

The reaction of the compounds of the formulae Il and ilf is a nucleophilic aromatic
substitution reaction at the carbon atom in the 5-position of oxazolo[5,4-d]pyrimidine
ring, i.e. in the pyrimidine moiety, and can be carried out under standard conditions
for such reactions which are well known to a person skilled in the art. Generally the

reaction is carried out in an inert solvent, for example a hydrocarbon or chlorinated
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hydrocarbon such as benzene, foluene, xylene, chiorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as tetrahydrofuran (THF), dioxane,
dibuty! 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 N-methylpyrroiidin-2-one (NMP), or a mixture of
solvents, at temperatures from about 20 °C to about 160 °C, for example at
temperatures from about 40 °C to about 100 °C, depending on the particulars of the
specific case. Generally it is faverable for enhancing the nucleophilicity of the
compound of the formula il to add a base, for example g tertiary amine, such as
triethylamine, ethyldiisopropylamine or N-methylmorpholine, or an incrganic base
such as an alkafine earth metal hydride, hydroxide, carbonate or hydrogencarbonate
like sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, cesium carbonate or sodium hydrogencarbonate, or an
alkoxide or amide such as sodium methoxide, sodium sthoxide, potassium
methoxide, potassium tert-butexide, sodium amide or iithium diisopropylamide. A
compound of the formula | cap also be treated with a base and converted into a sali
separately before the reaction with the compound of the formula Il

The starting compounds of the formulae Il and Hl can be obtained by procedures
described in the literature or analogously {o procedures described in the Eiterature,'
and in many cases are commercially available. For example, the compounds of the
formula tl can be oblained by reacting a 5-amino-pyrimidine derivative of the formula
IV with an activated carboxylic acid derivative of the formula V to give a compound of
the formula V1, cyclizing the latter compound with formation of the
oxazololb,4-djpyrimidine ring system to give a compound of the formula VII, and
introducing the moiety R'O-C(0)-X- into the compound of the formula VIl by reaction
with a compound of the formula VIll to give a compound of the formula X which can
already be a compound of the formula |l depending on the meaning of R'and L', and
optionally modifying the group R’ in the compound of the formula IX to give a
compound of the formula 1L
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The groups X, R' and R? in the compounds of the formulae V, Vi, VIl and IX are
defined as in the compounds of the formula | and additionally functional groups can
be present in protecied form or in the form of a precursor group which is later
converted into the final group. The group X® in the compounds of the formula Vil is
defined as the group X in the compounds of the formula |, or comprises a part of the
group X in the desired compound of the formuia i, such that after the reaction of the
compounds of the formulae Vil and Vil 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. For example, in case the group X is an alkanediyl-oxy group, the group X in
the compound of the formula VIl can be the desired alkanediyl-oxy group and the
group FG? can be a hydrogen atom attached to the oxygen atom, or the group X® can
be the alkanediyl part, the group FG? is a leaving group, and the group FG' in the
compound of the formula Vil is a hydroxy group the oxygen atom of which together
with the alkanediyl part then forms the desired alkanedivi-oxy group after aikytation‘ of
the compound of the formula VIl with the compound of the formula Vili.
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The groups FG' and FG? in the compounds of the formulae V, VI, VIi and Vit are
functional groups suitable for the type of coupling used to form the desired group X
from the group X® and any part of the groups FG' and FG? remaining in the
compound of the formula IX. For example, if the group X® is aftached to the group R?
or to an atom in the group FG', such as an oxygen atom in a hydroxy group
representing FG' as mentioned afore, via a nucleophilic substitution reaction, FG?
can be a leaving group such as a halogen atom like chlorine, bromine or iodine or a
sulfonyloxy group like methanesulfonyloxy, trifiucromethanesulfonyloxy or

toluenesulfonyloxy. If the group X® is attached to the group R” via a transition metal-

‘catalyzed reaction, FG? can be a leaving group such as a boronic acid, boronic acid
b4 g graup

ester, dialkyl borane or stannane group, and in this case FG' can be halogen. FG?
can also be a hydrogen atom or a carbon atom being part of a double bond in an
alkenediyl group representing X® if a Heck reaction is used for attaching X® to R?, and
in this case FG' can be halogen. If a Wittig reaction or Wittig-Horner reaction is used |
for attaching X® to R%, FG? can be a phosphonio group such as {friphenylphosphonio
or a phosphony! group such as diethyl phosphonyl, and the compound of the

formula X1V can be a phosphonium salt or a phosphonic acid ester, and in this case
FG' can be an aldehyde group -C{O)-H or ketone group -C{O-alky!, and vics versa.
Generally, the group FG' is present on the carbon atom in the phenylene group or
heterocyclic group representing R? which in the compounds of the formulae X, Il and
| carries the group X. The group FG' in the compounds of the formulae V, VI and VIi
can also be present in protected form or in the form of a precursor group which is
later converted into the group which in the compound of the formula Vil reacts with
the compound of the formula Vill. For example, a hydroxy group representing FG' in
the compound of the formula Vil can be present in the compounds of the formulae V
and Vi in protected form, for example in the form of an etherified hydroxy group such
as a benzyl ether or an alky! ether like a methyl ether. Such ethers can be cleaved by
using methods well known to a person skilled in the art. A summary of methods for
the removal of protecting groups can be found in the literature, for example in P. J.
Kocienski, Frotecting Groups (Thieme Verlag, 1994) or T. W. Greene and P. G. M.
Wuts, Protective Groups in Organic Synthesis (John Wiley & Sons, 1989},
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The group L? in the compounds of the formula V is a nucleophifically substitutable
leaving group and can in particular be a halogen atom, such as chlorine or bromine,
and the compound of the formula V can thus be a carboxylic acid halide. 1% can also
be a group of the formuia FG'-R*-C(0)-0 and the compound of the formula V can
thus be a carboxylic acid anhydride, for exampie. The groups R’ in the compounds of
the formuiae 1V, VI and X cari be a hydroxy group or a halogen atom, such as
chiorine or bromine. Compounds occurring in the synthesis of the compounds of the
formula 1, such as the compound of the formuia IV, may also be present in another
tautomeric form, for example in the keto form in case the groups R’ in the compound
of the formula IV are hydri)xy groups. Compounds occurring in the synthesis of the
compounds of the formula [, including starting compounds, intermediates and

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

The reaction of the compounds of the formufée IV and V can be carried out under
standard conditions for the acylation of an amine with an activated carboxylic acid
derivative like an acid halide or anhydride. Generally the reaction is carried out in an
inert solvent, for example a hydrocarbon or chiorinated hydrocarbon such as
benzene, toluene, xylene, chlorobenzene, dichioromethane, chloroform or
dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyi ether or
DME, a kefone such as acetone or butan-2-one, an ester such as ethyl acetate or
butyl acetate, or water, or a mixture of solvents, at temperatures from about -10 °C to
about 40 °C, for example at temperatures from about 0 °C to about 30 °C. Generally
the reaction is carried out with addition of a base, for example a tertiary amine, such
as triethylamine, ethyldiisopropylamine or N-methylmorpholine, or an inorganic base
such as an alkaline metal hydroxide, carbonate or hydrogencarbonate like sodium
hydroxide, potassium hydroxide, sodium carbonate, polassium carbonate or sodium
hydrogencarbonate. The reaction of the compounds of the formulae VI and Vil is
generally carried out in an inert solvent, for example an alcohol, such as methanol,
ethanal or isopropanol, or an ether, such as THF, dioxane or DME, or a mixture of
solvents at temperatures from about 20°C to about 80°C, for example temperatures
from about 40°C {o about 80°C, in the presence of a base, for example of an
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atkoxide, such as sodium methoxide, sodium ethoxide, potassium methoxide or

potassium tert-butoxide.

In case the group R' in the compound of the formula V! is hydroxy, the cyclization of
the compound of the formuia Vi to the compound of the formuia Vi can favorably be
carried out in the presence of a halogenating agent such as a phosphorus halide, fike
phosphorus pentachloride or phosphorus oxychloride or a mixture thereof, in an inert
solvent, for example a hydrocarbon or chiorinated hydrocarbon such as benzene,
ioluene, xylene, chlorobenzene, dichloromethane, chloroform or dichloroethane, at
temperatures from about 20 °C to about 100 °C, for example temperatures from
about 50 °C {0 about 80 °C. In case the groﬁp R'in the compound of the formula Vi is
halogen such as chiorine, the cyciiiation of the compound of the formula VI to the
compound of the formula Vil can be carried out thermally, for example by heating the
compound of the formula Vi in an inert solvent such as a hydrocarbon or chlorinated
hydrocarbon | for example toluene, xylene or chiorobenzene, or an amide, for
example DMF, DMA or NMP, or a nitrile, for example acetonitrile, to temperatures
from about 100 °C to about 200 °C, for exampie to temperatures from about 120 °C
to about 180 °C, optionally under pressure, and optionally in the presence of a base,
such as a tertiary amine, for exampie triethylamine, ethyldiisopropylamine or N-
methyimorpholine, or an inorganic base, for example an alkaline metal hydroxide,
carbonate or hydrogencarbonate like sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate or sodium hydrogencarbonate. The thermal
cyclization can favérabfy be performed in a microwave reactor.

The coupling of compounds of the formula VIIE with compounds of the formula Vi can
be carried out via reactions of various types as already indicated above, for exampie
via an alkylation reaction. For example, if the group R? carries a hydroxy group
representing EG', it can be alkylated using a compound of formula VIt in which FG?
is a leaving group suitable for nucleophilic substitution reactions such as & halogen
atom like chlorine, bromine or iodine, or a sulfonyloxy group like methanesulfonyloxy
ot toluenesulfonyloxy. The nucleophilic substitution reaction at the carbon atorn in the

compound of the formula VIIi carrying the group FG? can be carried out under
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standard conditions for such reactions which are well known to a person skilled in the
art. Generally the reaction is carried out in an inert solvent, for example a
hydrocarbon or chiorinated hydrocarbon such as benzene, toluene, xylene,
chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether such as
THF, dioxane, dibuty! ether, diisopropyt ather or DME, an alcohol such as methanol,
ethanol or isopropanol, a ketone such as acetone or butan-2-one, an ester such as
ethyl acetate or butyl acetate, a nitrile such as acefonilrile, an amide such as N,N-
dimethyiformamide or N-methylpyrrolidin-2-one, or a mixture of solvents, at
temperatures from about 20 °C to about 100 °C, for example at temperatures from
about 40 °C {o about 80 °C, depending on the particulars of the specific case.
Generally it is favorable for enhancing the nucleophilicity of the'compound of the
formula XHI and/or binding an acid which is liberated during the reaction, to add a
base, for example a base, for example a tertiary amine, such as {riethylamine,
ethyidiisopropylamine ar N-methylmorpholine, or an inorganic base such as an
alkaline metal hydride, hydroxide, carbonate or hydrogencarbonate like sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium hydrogencarbonate, or an alkoxide or amide
such as sodium methoxide, sodium sthoxide, potassium methoxide, potassium tert-
butoxide, sodium amide or lithium dilsopropylamide. A compound of the formula Vil
in which FG' is hydroxy can also be treated with a base and converted into a salt
separately before the reaction with the compound of the formuia Viil. Besides by
reaction with a compound of the formula VIl in which FG? is a leaving group as
indicated, a compound of the formula VIl in which FG' is hydroxy can also be
converted into a compound of the formula 1X by reaction with the respective alcohol,
i.e. with a compound of the formula VIl in which FG? is hydroxy, under the conditions

of the Mitsunobu reaction in the presence of an azodicarboxylate such as diethy!

azodicarboxylate or diisopropyl azodicarboxylate and a phosphine such as

triphenyiphosphine or tribufylphosphine in an inert aprotic solvent, for example an
ether such as THF or dioxane {cf. O. Mitsunobu, Synthesis (1981), 1-28). The
coupling of compounds of the formula Viit with compounds of the formula Vil via a
transition metal-catalyzed reaction can be performed under the conditions of

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

Reactions (Wiley-VCH, 2004)}.

The compound of the formula X can already be a compound of the formula Il and
employed in the reaction with the compound of the formula 1, if it has been obtained
from a compound of the formula VI in which R’ is halogen, such as chlorine, and the
halogen atom in the cyclization product has not been replaced in the course of the
synthesis, for example with a hydroxy group during work-up, or if it has been
obtained from a compound of the formula VI in which R’ is hydroxy, and
concomitantly with the cyclization the second hydroxy group in the compound of the
formuta V1 is halogenated, for example replaced with a chlorine atom as may oceur
during the cyciization by means of a phosphorus halide. If a compound of the

formula Vil in which R' is hydroxy, is obtained as cyclization product, the hydroxy
group in the compound of the formula X can be converted into a leaving group under
standard conditions, for exampie into a halogen atom such as a chlorine atom by
freatment with a halogenating agent such as a phosphorus halide, orinto a
suffonyloxy group as indicated above by treatment with a sulfonyl chloride or sulfonic
anhydride. Depending on the particulars of the specific case, such as the reactivity of
the specific compound of the formula Il which is to be reacted with the compound of
the formula 11, it can also be advantageous to madify the group R' in a compound of
the formula X, even though it aiready is a leaving group. For example, a compound
of the formula X in which R’ is halogen, such as chiorine, can be converted info a
compound of the formula Il in which L' is the group -S{O)-Alk and which is then
reacted with a compound of the formula I, by freatment with an alkanesulfinic acid of
the formula Alk-S(O)-OH, wherein Alk is (C4-Cy)-alkyl. Such a conversion is generally
carried out in the presence of a base, such as an alkaline metal hydride, hydroxide,
carbonate or hydrogencarbonate like sodium hydride, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, cesium carbonate or sodium
hydrogencarbonate, in an inert solvent, such as a hydrocarbon or chlorinated
hydrocarbon fike benzene, toluene, xylene, chiorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as THF, dioxane, dibutyl ether,
diisopropyl ether or DME, an amide such as DMF or NMP, or a mixture of solvents, at
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temperatures from about 20 °C to about 150 °C, for example at temperatures from
about 50 °C to about 120 °C. An alkanesulfinic acid can also be treated with a base
and converted into a salt separately before the reaction with the compound of the
formula IX.

The sequence of steps in the preparation of the compounds of the formula | can also
be changed and, for example, the group -A-R? introduced at an earlier stage by
reaction of a compound of the formula VIl in which R' is & leaving group, or by
reaction of a cornpound of the formula VII which contains the group L defined as
above which has been obtained from a compound of the formuia Vil by conversion of
the group R’ into the group L, with a compound of the formula Iil, and the obtained
product reacted with a compound of the formula VI to give compound of the formula
|. The explanations given above for the reaction of the compound of the formulae Il
and il and the reaction of the compounds of the formulae VIl and VIl apply
correspondingly to respective reaction steps in such synthesis of the compounds of
the formuia |.

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

converted into a halide by treatment with a halogenating agent. A halogen atom can
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be replaced with a variety of groups in a substitution reaction which may also be a
transition-metal catalyzed reaction. A nitro group can be reduced to an amino group,
for exampie by catalytic hydrogenation. An amino group can be modified under
standard conditions for alkylation, for example by reaction with a halogen compound
or by reductive amination of a carbony! compound, or for acylation or sulfonylation,
for example by reaction with a reactive carboxylic acid derivative, like an acid
chioride or anhydride or a sulfonic acid chlor_ide,'or with an activated carboxyiic acid
which may be obtained from the carboxylic acid by treatment with a coupling agent
fike N,N-carbonyldiimidazole {CDI), a carbodiimide such as 1,3-
dicyclohexyicarbodiimide (DCC) or 1-{3-dimethylaminopropy!}-3-ethylcarbodiimide
hydrochloride (EDC), O~(7-azabenzotriazol1-yl)-N,N,N’,N'-tetramethyluronium |
hexaflucrophosphate (HATU), O-(cyano(ethoxycarbonylmethyleneaming)-N, N, N' N~
tetramethyluronium tetrafluoroborate (TOTU), or [(benzotriazol-1-yioxy)-
dimethylamino-methylene]-dimethyl-ammonium tetrafluoroborate (TBTU), for
example. A carboxylic acid ester group can be hydrolyzed under acidic or basic
conditions to give a carboxylic acid. A carboxylic acid group can be activated or
converted into a reactive derivative as mentioned afore and reacted with an alcohol
or an amine or ammonia to give an ester or amide. A primary amide can be
dehydrated to give a nitrile. A sulfur atom, for example in an alkyl-3- 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 suifone moiety S{O),. A carboxylic acid group,
carboxylic acid ester group and a ketone group can be reduced to an alcohol, for
example by means of a complex hydride such as lithium aluminium hydride, Gthium
borohydride or sodium borohydride. A compound of the formula | or an intermediate
such as a compound of the formula I, which contains a double bond or a triple bond
in the group X, which can be readily obtained via a transition metal-catalyzed
coupling reaction from a compound of the formula X!V containing a double or {riple
bond in the group X® and a compound of the formula Xiii as outlined above, can be
converted into a compound in which X is a saturated group, by hydrogenation in the
presence of hydrogenation catalyst such as a palladium catalyst.
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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 o, procedures described in the
literature, for example in Houben-Weyl, Methoden der Organischen Chemie
(Methods of Organic Chemistry) (Thieme-Vertiag, Stuttgart), or Organic Reactions
(John Wiley & Sons, New York). If desired, the obtained compounds of the formula i,
as weli as any infermediate compounds, can be purified by custornary purification
procedures, for example by recrystallization or chromatography. As already
mentioned, all starting compounds and 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 infermediates and final target compounds can also be
oblained In the form of salts. As likewise mentioned above, depending on the
circumstances of the specific case, in order 1o avoid an unwanted course of a
reaction or side reactions during the synthesis of a compound it can géneraﬁy be
necessary or advantageous to temporarily block functional groups by infroducing
protective groups and deprotect them at a later stage of the synthesis, or to introduce
functional groups in the form of precursor groups which later are converted into the
desired functional groups. As examples of protecting groups amino-protecting groups
may be mentioned which can be acyl groups or alkyloxycarbonvl groups, for example
a tert-butyloxycarbonyl group (= Boc) which can be removed by treatment with
trifiuorcacetic acid (= TFA), a benzyloxycarbonyl group which can be removed by |
catalytic hydrogenation, or a fluoren-8-yimethoxycarbonyl group which can be
removed by treatment with piperidine, and protecting groups of carboxylic acid
groups which can be protecied as ester groups, such as tert-butyl esters which can
be deprotected by treatment with triflucroacetic acid, or benzyl esters which can be
deprotected by cafalytic hydrogenation. As an example of a precursor group the nitro
group may be mentioned which can be converted into an amino group by reduction,
for example by catalytic hydrogenation. Such synthesis strategies, and protective
groups and precursor groups which are suitable in a specific case, are known to the
skilied person.
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Anocther subject of the present invention are the novel étarting- compounds and
intermediates occurring in the synthesis of the compounds of the formula [, including
the compounds of the formulae I, 1, 1V, V, VI, Vil, VIl and X!, wherein A, X, X8 R,
R2 R® R, FG', FG2, L' and L2 are defined as above, in any of their stereoisomeric
forms or a mixiure of stereocisomeric forms in any ratio, and their salis, and solvates
of any of them, and their use as intermediates. The invention algo includes all
tautomeric forms of the said intermediates and starting compounds. All explanations
given above and embodiments specified above with respect to the compounds of the
formula | apply correspondingly fo the said intermediates and starting compounds. A
subject of the invention are in particuiar the novel specific starting compounds and
intermediates disclosed herein. Independently thereof whether they are disclosed as
a free compound and/or as a specific salt, they are a subject of the invention both in
the form of the free compounds and in the form of their salts, and if a specific saltis

disclosed, additionally in the form of this specific salt, and in the form of solvates of

“any of them.

The compounds of the formula |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals including humansg, as pharmaceuticals by themselves, in mixtures with one
another, or in the form of pharmaceutical compositions. The adminisfration can be
carried out orally, for example in the form of tablets, film-coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules, solutions 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 infravenous injection or infusion, in
particular agueous solutions. The compounds of the formula | can additionally be
used in modes of local drug delivery, for example in coated stents for preventing or
raducing in-stent resienosis or by applying them locally by means of a catheter. The
appropriate administration form depends, among others, on the disease fo be {reated

and on iis severity.
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The amount of a compound of the formula t and/or its physiologically acceptable salts
and/or solvates present in the pharmaceutical compositions normaily ranges from
about 5.2 to about 800 my, 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
usually comprise from about 0.5 to about 80 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
physiclogically acceptable salls and/or solvates together with one or more solid or
liquid gjharmaceutica% carrier substances, or vehicles, and/or additives, or auxiliary
substances, and, if a combination medicament is desired, other pharmacologically
active compounds having therapsutic or prophylactic action are brought into a
suitable form for administration and dosage which can be used in human or

veterinary medicine. As carrier substances and additives, suitable organic and

_inorganic substances can be used which do not react in an undesired manner with

the compounds of the formula | or their physiologically acceptable salts or solvates.
As examples of types of additives which can be contained in the pharmaceutical
compositions and medicamenfs, lubricants, preservatives, thickeners, stabilizers,
disintegrants, wetting agents, agents for achieving a depot effect, emulsifiers, salts,
for example for influencing the osmotic pressure, buffer substances, colorants,
flavorings and aromatic substances may be mentioned. Examples of carrier
substances and additives are water, physiological sodium chloride solution,
vegetable oils, waxes, alcohols such as ethanol, isopropanol, 1,2-propanediol, benzyl
alcohols or glycerol, polyols, mannitol, polyethylene glycols, polypropylene giycols,
glycerol triacetate, polyvinylpyrrolidone, gelatin, cellulose, carbohydrates such as
lactose, glucose, saccharose or starch like corn starch, stearic acid and its salts such
as magnesium stearate, talc, lanolin, petroleum jelly, or mixtures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with
alcohols. The compounds of the formula | and their physiologically acceptable salts
and solvates can also be lyophilized and the obtained lyophilisates used for the
production of iniectable compositions, for example.



52

The dosage of a compound of the formula | and/or a physiologically acceptable sait
and/or solvate thereof to be administered depends on the specific case and, as is
usual, has to'be adapied by the physician according to the cusiomary rules and
procedures to the individual circutmstances in order to achieve an oplimum effect. it
depends, for example, on the nature and the severity of the disorder ic be treated,
the sex, age, weight and individual responsiveness of the human or animal patient,
on the efficacy and durafion 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 othar active compounds are adminisiered in addition to a compound of the
formule L In genér [ a déiiy dose from about 0.01 mg/kg to about 100 mg/kg, or from
about 8.1 mg/kg to about 10 mg/kg, or from about 0.3 ma/kg to about & mg/kg (in
_each case mg per kg of bodyweight), for example, is appropriate for administration fo
an adult weighing about 75 kg in order to obtain the desired resulis. The daily dose in
this case can be administered in a single dosé or, in particular when larger amounts
are administered, divided into several, for example two, three or four, individual
doses. The administration can alsc be carried out continuously, for example by
continuous infusion or injection. Depending on the individual behavior in & specific

case, it may be necessary tc deviate upward or downward from the indicated
dosages.

In one aspect, there is provided the use of a therapeutically effective amount of the
pharmaceutical composition as defined herein, in the manufacture of a medicament for

treating wound healing disorders.

in one aspect, there is provided the use of a therapeutically effective amount of the
pharmaceutical composition as defined herein, in the manufacture of a medicament for

wound healing.

In one aspect, there is provided the use of a therapeutically effective amount of the
pharmaceutical composition as defined herein, in the manufacture of a medicament for

wound healing in diabetics.

in one aspect, there is provided the use of a therapeutically effective amount of the
pharmaceutical composition as defined herein, in the manufacture of a medicament for

treating diabetic foot syndrome.
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The Toliowing examples iliusirate the invention.

When example compounds containing a basic group were purified by preparative
high pressure liquid chromatography (HPLC) on reversed phase (RP) column
material and, as customary, the eluent was a gradient mixture of water and
acetonitrile containing frifluarcacetic acid (TFA), they were in part obtained in the
form of their acid addition salt with irifiucroacetic acid, depending on the details of the
workup such as evaporation or lyophilization conditions. in the names of the example
compounds and their structural formulae any such contained trifiuorcacetic acid is
not specified.



10

15

20

25

30

WO 2011/088079 PCT/EP2011/050301
_ : 53
The prepared compounds were in general characterized by spectroscopic data and
chromatographic data, in particular mass spectra (MS}) and HPLC retention times (Rt;
in min} which were obtained by combined analytical HPLC/MS characterization
(LC/MS), and/or nuclear magnetic resonance (NMR) spectra. in the NMR
characterization, the chemical shift § (in ppm), the number of hydrogen atoms and
the muitiplicity {s = singlet, d = doublet, dd = double doublet, t = triplet, dt = double
triplet, g = quartet, m = multiplet; br = broad) of the signals is given. In the MS
characterization, in general the mass number (m/z) of the peak of the molecular ion
M, e.g. M", or of a related ion such as the ion M+1, e.g. [M+1], i.e. the protonated
molecular ion [M+H]", which was formed ﬁepending on the ionization method used, is
given. Generally, the ionization method was electrospray ionization (ESI). The LC/MS

conditions used were as follows.

Method LC1 |

Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; fiow: 0.9 m¥/min; eluent A:
acetonitrile + 0.08% formic acid; eluent B: water + 0.1 % formic acid; gradient: from 5
% A+95%B1095%A+5%Bin1.1min, then 95 % A + 5 % B for 0.6 min: MS
ionization method: ESI

Method LC2

Column: UPLC BEHM C18, 50 x 2.1 mm, 1.7 pm; flow: 0.8 mi/min; eluent A:
acetonitrile + 0.035% formic acid; eluent B: water + 0.05% formic acid; gradient: from
5% A +985% B t0 95% A + 5% B in 1.1 min, then 95% A + 5% B for 0.6 min: MS-

ionization method: ESI*

Method LC3

Column: Waters Xbridge C18, 50 x 4.6 mm, 2.5 um; flow: 1.3 mi/min; eluent A:
acetonitrile + 0.1% formic acid; eluent B: water + 0.1% formic acid; gradient: from 3%
A +97% B to 60% A + 40% B in 3.5 min, from 60% A +40% B to 98% A+ 2% Bin
0.5 min, then o 98% A + 2% B for 1 min; MS ionization method: ESI”
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Method LC4 _

Column: Phenomenex Mercury MS Luna 3 pm C18(2) 100 Angstrom, 10 x 2.0 mm:
flow 1.1 mi/min; eluent A: acetonitrile; eluent B: water + 0.05% TFA; gradient from
20% A+ 80% B to 95% A + 5% B in 0.8 min; then 85% A + 5% B for 0.8 min; then
20% A + 80% B in 0.05 min; MS ionization method: ESI+

Example 1

{2,6-Dimethyl-4-(5-phenoxy-oxazolo{5,4-d]pyrimidin-2-yl)-phenoxyl-acetic acid

HO H,C
aVeSssle
o ©

o
0P
H.C

(a) N~(2 4-Dichloro-pyrimidin-5-yi)-4-methoxy-3,5-dimethyl-benzamide

A solution of 3.2 g of 5-amino-2,4-dichloro-pyrimidine in 50 mi of ethyl acetate was
added to a mixture of 25 ml of a saturated aqueous sodium hydrogencarbonate
solution and 25 mi of water. A solution of 4.9 g of 3,5-dimethyl-4-methoxy-benzoyl
chioride was added at room termnperature over a period of 15 min. The mixture was
mixed intensively for 4 h. Then the layers were separated and the aqueous layer was
extracted twice with ethyl acetate. After drying over sodium sulfate and filtration, the
solvent was removed in vacuo to give 7.54 g of raw product. The raw product was
triturated with 25 ml of isopropanol. After filtration and washing with 10 ml of

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

(b) 5-Chloro-2-(4-methoxy-3,5-dimethyl-phenyl)-oxazolo[5,4-dipyrimidine

A solution of 2.74 g of N-(2 4-dichloro-pyrimidin-&-yl}-4-methoxy-3,5-dimethyi-
benzamide and 3.2 ml of N,N»diisc}propyiethyfaminé in 17 ml of acetonitrile was split
into two batches which were each heated for 1 h to 160 °C in a microwave reactor.
The batches were then recombined and the precipitate was isolated by filiration to
give 800 mg of the title compound as a dark but quite pure solid (600 mg). The
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solutions of the mother liquor were removed in vacuo and the residue was subjected

to silica gel chromatography (heptane/ethyl acetate gradient) to give another 600 mg

of the title compound as a pale yeliow soiid.

(¢} 4‘(5—Chlom~oxazolo[5,4md]pyrémidiﬂ-2~yl)~2,6—diméthy}~phenoi

A solution of 1.2 g of 5-chloro-2-(4-methoxy-3,5-dimethyl-phenyl)-
oxazolo[5,4-dipyrimidine in 42 mt of dichloromethane was cooled o 0 °C, and over a
péz"iod of 10 min 10 mi of 2 1 M solution of boron fribromide in dichloromethane was
added. The mixture was stirred at 0 °C for 1 h, and then another 3mlofa 1 M
solution of boron tribromide in dichloromethane were added. After stirring for another
1 h, 20 mi of a saturated agueous solution of éodium hydrogencarbonate were adlded
slowly. The precipitate was filtered off and washed with water to give 1 g of the title

compound.

{d) [4-(5-Chloro-oxazolo[5 4-djpyrimidin-2-y1}-2,6-dimethyl-phenoxy}-acetic acid teri-
butyl ester

A solution of 1 g of 4-(5-chlorc-oxazolo[5,4-d]pyrimidin-2-y1)-2,6-dimethyl-phenol in 5
mit of dimethylformamide was added slowly to a suspension of 1.2 mi of tert-butyl
bromoacetate and 1.3 g of potassium carbonate in 15 ml of dimethylformamide. The
mixture was stirred at room temperature for 30 min and then heated to 50 °C for 4 h.
After cooling, the solids were removed by filtration and the solvents were distilied off

in vacuo to give 1.4 g of the crude title compound as a pale yellow solid.

(e} [2.8-Dimethyl-4-(5-phenoxy-oxazolo[5 4-dlpyrimidin-2-yl-phenoxy]-acetic acid
tert-butyl ester

19 mg of sodium hydride were added under an argon atmosphere to a solution of 38
mg of phenol in 5 ml of dimethylacetamide. After stirring for 30 min at room
temperature, a sofution of 156 mg of [4~(5~c§7bm-oxazoio[5,éfd]pyrimidin~2~y%)~2,6-
dimethyl-phenoxyl-acetic acid tert-buty! ester in 3 mi of dimethylacetamide was
added slowly. The mixture was allowed to stir for 1.5 h at room temperature. Upon
consumption of the starting ester an aqueous solution of citric acid (100 g/) was

added until the pH was neutral. The agueous layer was extracted twice with 15 ml
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ethyi acetate. The combined organic layers were dried over sodium sulfate, fillered

and the solvents were removed in vacuo. The title compound was eluted by silica gel

chromatography (heptane/ethyi acetate gradient). Yield: 77 mg of a white solid.

() [2,6wDimethylwa-m(S—phenoxy-oxazoio{s,4-d}pyrimid'm«~2~y§)—phanoxylwacetic acid

A solution of 77 mg of [2,6-dimethyl-4-(5-phenoxy-oxazolo[5,4-dipyrimidin-2-yl}-
phenoxyl-acetic acid tert-buty! ester in 0.7 mi of trifluorcacetic acld was stirred at
room temperature for 2 h. Then 5§ ml of toluene were added and the solvents were
distilled off in vacuo. The residue was {riturated with 2 mi of acetonitrile, and the title
compound was isolated by filtration. Yield: 26 mg of a white solid.

LC/MS (method LC1): Rt = 1.24 min; m/z = 382.2 [M+H]"

Example 2
(E)}-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo[5 4-dipyrimidin-2-yll-phenyl}-acrylic acid

o
\ 209e
HO /o /JI\N /)\O

(a) 2-{(4-Bromo-phenyl)-5-chloro-oxazolo[5,4-d]pyrimidine
The title compound was prepared as described in example 1, steps (a) and (b}, using
4-bromo benzoyt chioride in step (a).

(b} 2-(4-Bromo-phenyl)-5-(2-flucro-phenoxy)-oxazolof5 4-dlpyrimidine

70 mg of sodium hydride were added under argon atmosphere to a solution of 162 ul
of 2-fluoro-phenol in 10 ml of dimethyiacetamide. After stirring for 30 min at room
temperature, a suspension of 450 mg of 2-(4-bromo-phenyl}-5-chioro-
oxazolo[5,4-dlpyrimidine in 5 mi of dimethylacetamide was added slowly. The mixture
was allowed to stir for 2 h at room temperature. Upon consumption of the starting

oxazolel5,4-dJpyrimidine an agueous solution of citric acid (100 g/l) was added until



10

15

20

25

30

WO 2011/086079 PCT/EP2011/050301
57 ‘

the pH was neutral. The precipitate formed during addition of the citric acid solution

was filtered off and washed with water to give 472 mg of the title compound.

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

(c} (E)-3-{4-[5-(2-Flucro-phenoxy}-oxazolols,4-dlpyrimidin-2-yil-phenyl}-acrylic acid
tert-butyl ester

300 mg of 2-(4-bromo-phenyl)-5-(2-fluoro-phenoxy)-oxazoio[5,4-d]pyrimidine, 38 mg
of tris(dibenzylideneacetone)dipalladium(0) and 23 mg of tri-tert-butylphosphonium
tefrafluoroborale were placed into a reaction vial which was closed with a septum
and three times evacuated and filled with argon. The solids were dissolved in 5.5 ml
of degassed 1,4-dioxane which was added with a syringe. Subsequently, 8.124 mi of
tert-butyl acrylate and 0.181 mi of N, N-dicyclohexyimethylamine were added with a
syringe, and the mixture was heated to 120°C in a microwave reactor for 6 h. After
cooling, the mixture was diluted with 100 ml of ethyl aceiaté, filtered over silica gel
and concentrated in vacuo. The residue was purified by preparative HPLC. 147 mg of
the fitle compound were obtained.

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

{d) (E)-3-{4-[5-(2-Fluoro-phenoxy)-oxazolo{5 4-d]pyrimidin-2-vl}-phenyi}-acetic acid

A solution of 145 mg of (E}-3-{4-[5-(2-fluoro-phenoxy}-oxazolof5,4-d]pyrimidin-2-yii-
phenyl}-acrylic acid tert-butyl ester in 2 mi of dichloromethane and 1 mi of
trifluoroacetic acid was stirred at room temperature for 1.5 h. Then the mixture was
concentrated in vacuo and freeze-dried. 154 mg of the title compound were obtained.
LC/MS (method LC1): Rt = 1.25 min; m/z = 378.08 [M+H]"

Analogously to the preparation of the example compounds described above, the
example compounds of the formula | listed in Table 1 were prepared. In part, they
were obiained in the form of their trifluorcacetic acid salt. |

Analogousiy to the preparation of the example compounds described above, the
example compounds of the formula | listed in Table 1 were prepared.
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Table 1. Example compounds of the formuia |

Exam- iName LCIMS m/z Ri
ple ' M+H]" | [min]

3 1{4-[5-(2,4-diflucro-phenoxy)-
oxazolo[b,4-djpyrimidin-2-yi]-2,6-dimethyl- LC1 | 42836 | 1.29
phenoxyl}-acetic acid

4 [{4-[5-(2,5-difluoro-phenoxy)-
oxazolo]b,4-djpytimidin-2-yi]-2,6-dimethyl- LC1 | 42832 1 1.30
phenoxytl-acetic acid

5  {4-[5-(2-fluoro-4-methyl-phenoxy)-
oxazolol5,4-d]pyrimidin-2-yl]-2,.6-dimethyl- LCY | 424.28 | 1.30
phenoxyl-acetic acid

6  {4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LCY | 410.21 | 1.26
phenoxy}-acetic acid

7 |2-{4-[5-(2-fluoro-phenoxy)-
oxazolof5.4-dlpyrimidin-2-yl]-2,6-dimethyt- LC1 | 42424 0 1.27
phenoxy}-propionic acid

8 |{4-[5-{3-chioro-phenoxy)-
oxazolol5,4-d]pyrimidin-2-yl}-2,8-dimethyi- LC1 | 426.18 | 1.30
phenoxy}-acetic acid

8 [ {4-[5-(3-fluoro-4-methyl-phenoxy)- _
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyi- LC1 | 42424  1.29 |
phenoxy}-acetic acid

10 {4-[5-(5-fluoro-2-methyi-phenoxy)-
oxazolol5,4-dpyrimidin-2-yil-2,6~-dimethyl- LC1 | 424.31 | 1.31
phenoxy}-acetic acid
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Exam- |Name LC/MS | miz Rt
ple M+H]™ | [min]
11 {4-[5-(4-chioro-phenoxy}-
oxazoto(b 4-dlpyrimidin-2-y{]-2,6-dimethyi- LC1 | 426.24 ¢ 1.30

phenoxy}-acetic acid

12 4-(5-cyclopentyloxy-oxazolofs,4-dlpyrimidin-2-
i y' PentyIoxy E ) ]?y LCt | 38427 | 1.30
yh-2,6-dimethyl-phenoxyl-acetic acid : -

13 {4-{5-(2-flucro-phenoxy)- |
oxazolo[5,4-d]pyrimidin-2-yl]-2-methyi- LCT1 | 386.16 | 1.28
phenoxy}-acetic acid

14 |{4-[5-(2-fuaro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}-acetic LCT | 38211 | 1.22
acid

15 | 2-{4-[5-(2-fluoro-phenoxy)-
oxazolo{s 4-djpyrimidin-2-yi}-phenoxy}-2- LC1T | 41016 1 1.29
methyl-propionic acid

16 | 2-{4-[5-(2-fluoro-phenoxy)-
ox&azolo[5 4-d]pyrimidin-2-yi}-phenoxy}- LC1 : 39614 | 1.25
propionic acid

17 | {4-[5-(2-flucro-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-yi]-2-trifluoromethyl- LC1 | 450.13 | 1.2¢
phenoxy}-acetic acid

18 ! {3-fluoro-4-[5-(2-fluoro-phenoxy)-oxazolols,4-
oo . LSt | 40012 1 1.21
d]pynmidm-2»yt]—phenoxy}~acetlc acid

19| 2~{4-[5-(3-chloro-phenoxy)-oxazolo[5.4-
dipyrimidin-2-yli-2 6-dimethyl-phenoxy}-2- LC2 | 45414 1 1.24
methyl-propionic acid
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Exam- |Name LC/MS | m/z Rt
ple IM+H]" | [min]
20 | 2-{3-fluoro-4-[5-(2-fluoro-phenaxy)-
oxazolo}b,4-d]pyrimidin-2-yi}-phenoxy}-2- LC1 | 428,09 | 1.28

methyl-propionic acid

21 1 2-{3-fluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5 4-dlpyrimidin-2-yl]-phenoxy}- LC1 | 41415 1 1.25
propionic acid

22 | 2-{4-[5-(3,5-difluoro-phenoxy)-oxazolo[5,4-
| dipyrimidin-2-yl}-2,6-dimethyl-phenoxy}-2- LCT 145618 ¢ 1.34
methyl-propionic acid

23 | 2-{4-[5-(3 4-difluoro-phenoxy)-oxazoio[5,4-
dlpyrimidin-2-yi}-2 6-dimethyl-phenoxy}-2- LC1 | 456.18 | 1.32
methyl-propicnic acid

24 | 2-{4-15-(2-fluoro-3-triflucromethyl-phenoxy)-
oxazololb,4-d]pyrimidin-2-yi}-2,6~dimethyl- L.C2 | 50617 ¢ 1.23
phenoxy}-2-methyl-propionic acid

25 | {4-{5-(4-fluoro-3-triflucromethyl-phenoxy)-
oxazelo[8 4-dlpyrimidin-2-yl]-2-isopropyl-6- LC1 | 50614 | 1.37
methyl-phenoxy}-acetic acid

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

20 | 2-{4-{5-(3~chloro-5-fluoro-phenoxy)-
oxazolol5 4-dlpyrimidin-2-yl]-2,6-dimethyl- LGt | 47211 | 1.38

phenoxy}-2-methyl-propionic acid

28 | {4-[5-(3-fluoro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl]-2-isopropyl-6-methyl- LC1 | 438.15 1 1.32
phenoxy}-acetic acid
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Exam- |Name LC/MS miz Rt
ple IM+H]" | [min]

29 | {4-[5~(2-fluorc-phenoxy)-oxazolo{5,4~ |
dipyrimidin-2-yl}-2-isopropyi-6-methyl- LC1 | 43817 | 1.32
phenoxy}-acetic acid

30 | 2~{4-[5-(2-chloro-4-fluoro-phenoxy)-
oxazolo[5,4-dpyrimidin-2-yl}-2,6-dimethyl- LC1 {47212 1 1.35
phenoxy}-2-methyl-propionic acid
31 | 2-{4-{5-(3-chloro-4-fluoro-phenoxy)-
oxazolof5,4-d]pyrimidin-2-yi}-2,6-dimethyi- LCt 147213 | 1.38
phenoxyl-2-methyl-propionic acid

32 | 2-{4-[5-(3-flucro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl}-2,6-dimethyl-phenoxy}-2- LC1 143814 . 1.32
methyl-propionic acid

33 | {2,8-difluoro-4-[5-{2-fluoro-phenoxy)-
oxazaio[SA-d]pyrimidin-2~yl]~phenoxy}-acetic LCH 418.1 1.12
acid

34 | 2-{2,6-difluoro~4-[5-(2-fluoro-phenoxy)-
oxazoio[b,4-d]pyrimidin-2-yil-phenoxy}-2- LCT | 446.16 1 1.17

methyi-propionic acid

35 | 2-{2,6-difluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl]-phenoxy}- LC1 432.1 1.28
propionic acid

36 | 3-{4-[5-(3-chlorophenoxy)-oxazolof5,4-
dipyrimidin-2-yi}-2,6-dimethyl-phenoxv}-2,2- LCt 488171 14
dimethyl-propionic acid

37 | {4-[5-(5-chloropyridin-3-ylaxy)-oxazolof5,4-
dipyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic LC1 1 427.05 1 1.1
acid |
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Exam- [Name LCIMS | miz Rt
ple [M+H]" 1 [min]
38 | {2,6-dimethyl-4-[5-(5-methylpyridin-3-yloxy)- ‘

oxazolo[5, 4-djpyrimidin-2-yfl-phenoxy}-acetic LCT | 40716 | 1.01

acid

38 | 3-{4-[5-(2-flucro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl}-2,8-dimethyl-phenoxy}-2,2- LC1 | 456217 1 1.36
dimethyl-propionic acid '
40 | {2,6-dimethyl-4-[5-(4-methyithiazol-2-
| ylsulfanyi)-oxazolo[5,4-dlpyrimidin-2-yi}- LCT | 42007 | 1.26
phenoxyl-acetic acid

41 {2-fluoro-4-[5-(2-flucro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl}-phenoxy}-acetic acid LC1 140005 1.23
42 | 2-{4-[5-(2-fluoro-phenoxy}-oxazolofb,4-
d]pyrimidin-2-yl}-2,8-dimethyl-phenoxy}-2- LC1 | 43814 | 1.31
methyl-propionic acid

43 | 2-{2-fluoro-4-{5-(2-fluoro-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-yll-phenoxy}-2- LC2 | 4281 1.29
methyl-propionic acid

44 | 2-{2-fluoro-4-[5-(2-fluoro-phenoxy)-
oxazolo[5 4-dipyrimidin-2-yl}-phenoxy}- LC2 | 41413 | 1.26
propionic acid

45 | (2,6-dimethyl-4-{5-methyi~(3,3,3-
triflucropropyl}-aminol-oxazolo[5,4-dJpyrimidin- | 1L.C2 | 425.16 | 1.31
2-ylt-phenoxy)-acetic acid

46 | {2,6-dimethyl-4-[5-(thiazol-2-ylsulfanyl)- .
| oxazolo[b 4-d]pyrimidin-2-yl}-phenoxy}-acetic LC2 | 415.05 | 123
acid .

47 | 2-{4-]5+(3,5-difluoro-phenoxy-axazolo{5,4- 7
djpyrimidin-2-yI]-2,6-dimethyi-phenoxy)- LC2 | 4421 | 1.33
propionic acid
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Exam- |Name LC/MS | miz Rt
ple [M+HT" | Imin]
48 | [2,6-dimethyl-4-(5-(4-methyl-phenoxy)- .
oxazoio[5 4-djpyrimidin-2-yi)-phenoxyl-acetic L.C2 | 406.12 1.3
acid

49 | {4-[5-(2,3-diflucro-phenoxy)-oxazolof5,4-
djpyrimidin-2-yll-2,6-dimethyl-phenoxy}-acetic LCZ | 4281 1.29
acid

50 | {2 6-dimethyl-4-[5-(6-methylpyridin-3-yloxy)-
oxazolo{5 4-d]lpyrimidin-2-yl]-phenoxy}-acetic LC2 | 407127 11
acid '
51 | {2,6-dimethyl-4-{5-{quinolin-3-yloxy)-
oxazolo]b,4-dlpyrimidin-2-yl]-phenoxy}-acetic LC2 | 44312 1 1.23
acid

52 | {4-[5-(2-chiorophenoxy)-oxazolo]5,4- .
dlpyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LCZ | 42607 | 1.29
acid |

53 | {2,6-dimethyl-4-[5-(2-trifiuoromethyl-phenoxy)-

oxazoiolb 4-d]pyrimidin-2-yi]-phenoxy}-acetic LC2 1460097 13
acid

54 | {2,6-dimethyl-4-[5-(3-trifluoromethylsulfanyl-
phenoxyj-oxazolob,4-djpyrimidin-2-yi}- LC2 | 49208 | 1.36

phenoxyl}-acetic acid

55 | {4-[5-(indan-4-yloxy)-oxazolo[5,4-d]pyrimidin-2-
i o LC2 | 43214 1 1.34
yI}-2,6-dimethyl-phenoxy-acetic acid

56 | {4-[5-(4-fluoro-phenoxy)-oxazolo[b,4-
dlpyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LC2 | 41008 | 1.26 |

acid -

57 | {2,6-dimethyl-4-[5-(2-trifluoromethoxy-

phenoxy}-oxazolo[5 4-d]pyrimidin-2-yl}- LC2 1 476.09 | 1.32

phenoxy}-acetic acid
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Exam- | Name OIS m/z Rt
ple [M+HT" | Imin]

58 | {4-[5~(2-chioro-5-fluoro-phenoxy)-oxazolo[5,4~ , :
d]pyrimidin-2-yi]-2,6-dimethyl-phenoxy}-acetic LC2 | 44407 1 1.31
acid

58 | {4-[5-{4-chloro-3-fluocro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yl}-2,6-dimethyi-phenoxy}-acetic LC2 | 44407 | 1.33
acid

60 | {4-[5-(3,4-difluoro-phenoxy)-oxazolofs,4-
dlpyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LC2 | 428.09  1.29
acid

61 {4-[5-(4-chioro-3-trifluoromethyl-phenoxy)-
oxazolo[5,4-djpyrimidin-2-yi]-2,6- LCZ | 494.05 | 1.37
dimethylphenoxy}-acetic acid

62 | {4-{5~(3-chloro-4-flucro-phenoxy)-oxazolo[5,4-
dipyrimidin-2-yl]-2,8-dimethyl-phenoxy}-acetic LCZ | 444,06 | 1.32
acid '
63 | {4-[5-(3,5-difluoro-phenoxy-oxazolo[5,4~
dipyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic LC3 | 428.14 | 4.64
acid

64 | {4-[5-(3~-fluoro-phenoxy)-oxazoio[b,4-
dlpyrimidin-2-yl]-2,6-dimethy-phenoxy}-acetic LC2 | 41008 @ 1.27
acid

65 | {4-[5-(2-chloro-4-fluoro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-yi}-2 8-dimethyl-phenoxyl-acetic LC2 | 44408 1 1.31
acid

66 4-15-(3-ethylphenoxy}-oxazolo[5,4-djpyrimidin-

154 'yp Y) ' [_ IFW LC2 | 42014 1 1.33
2-yl]-2 6-dimethyl-phenoxy}-acetic acid '
67 | {4-[5-(5-chloro-2-methyl-phenoxy)-oxazolofs,4-
dipyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic L.C2 1 44007 | 1.34

acid
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Exam- |Name LomMs | mz Rt
ple L [MHHY | [min

68 | {4-[5-(4-fluoro-3-methyl-phenoxy)-oxazolols,4-
dipyrimidin-2-y{}-2,6-dimethyl-phenoxyl-acetic LC2 | 4241 1.31
acid

689 | {4-[5-(5-fluoro-pyridin-3-yloxy)-oxazolof5,4-
dlpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic LCZ2 | 41108 ] 1.18
acid

70 | {4-][5-(3-chloro-5-fluoro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl}-2 6-dimethyl-phenoxy}-acetic LC2 | 44407 | 1.34
acid

71 | {4-[5-(3-chioro-2-flusra-phenoxy)-oxazolof5,4-
dipyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LC2 | 44407 | 1.32
acid

72 | {4-]5-(3-chloro-2-methyl-phenoxy}-oxazolof5,4-
djpyrimidin-Z-yi}-2,6-dimethyl-phenoxy}-acetic LC2 | 44009 1 1.35
acid

73 | {4-[5-(2-fluoro-3-triflucromethyl-phenoxy)-
oxazolo[5,4-djpyrimidin-2-yi}-2,8-dimethyl- LC2 | 478.1 1.33
phenoxy}-acetic acid

74 1 {4-[5-(3-fluoro-5-trifiluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LC2 | 47808 | 1.35
phenaxy}-acetic acid

75 | {4-[5-{4-fluoro-3-triflucromethyl-phenoxy)-
| oxazolo[5 4-dlpyrimidin-2-vi}-2,6-dimethyl- LC

o

4781 1.

Lr
L2

phenoxy}-acetic acid ;
76 | {4-[5-(4-chlore-2-fluoro-phenoxy)-oxazolof5,4- %
d]pyrimidin-2-yl}-2,6-dimethyl-phenoxy}-acetic LC2 | 44406 | 1.33

acid
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Exam- | Name HLoMS ! miz Rt
. ple IM+HT" | [min]

77 | {4-[5-(3-fluore-5-methyl-phenoxy)-oxazolof5,4-
dlpyrimidin-2-yi]-2 6-dimethyl-phenoxy}-acetic LC2 | 42411 | 1.31
acid

78 | [2,6-dimethyl-4-(5-(3-methyi-phenoxy)-
oxazolo]5,4-dlpyrimidin-2-yh-phenoxyl-acetic LC2 140612 1.3
acid

79 | 2-{4-[5-(2-chloro-5-fiuoro-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LC2 | 45811 | 1.34
nhenoxy}-propionic acid

BO | 2-{4-[5~(3-fluoro-4-methyi-phenoxy)-

oxazolol5,4-djpyrimidin-2-y{l-2,6-dimethyl- LC2 | 43816 | 1.34
phenoxy}-propionic acid

Sﬂ 2-{4-[5-(2 5-diflucro-phenoxy)-oxazolo[5,4-
d]pyrimidin-2-vlj-2,6-dimethyl-phenoxy}- LC2 | 442143 | 1.31

propionic acid

82 | 2-{4-[5-(2,4-diftucro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yl]-2,6-dimethyl-phenoxy}- LC2 | 44213 1 1.31
propionic acid

83 | Z2-{4-[5-(2-fluoro-4-methyl-phenoxy}-
oxazolo{b,4-dlpyrimidin-2-yl]-2 6-dimethyi- LC2 143818 1 1.34
phenoxy}-propionic acid

84 | 2~{4-{5-(4-chloro-3-fluoro-phenoxy)-
oxazolo[s 4-dipyrimidin-2-yi}-2,8-dimethyl- LC2 | 458111 1.368

phenoxyl}-propionic acid

85 | 2-{4-[5-(3-fluoro-phenoxyj-oxazolo[5,4- 5
dipyrimidin-2-yi}-2 8-dimethyl-phenoxy}- LC2 | 42415 1 1.31
propionic acid |
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Exam- | Name LC/IMS | m/z Rt
ple M+H]" | [min)
86 | 2-[2,6-dimethyl-4-(5-(4-methyl-phenoxy)-
oxazololb,4-d]pyrimidin-2-yli-phenoxyl- LC2 | 42018 | 1.33

propionic acid

87 | 2-[2,6-dimethyl-4-(5-(2-methyl-phenoxy)-
oxazolo[5,4-dpyrimidin-2-yl}-phenoxyl- LC2 | 42047 | 132
propionic acid |

88 | 2-{2,6-dimethyl-4-(5-(3-methyl-phenoxy)-
oxazolo]b,4-dipyrimidin-2-yt)-phenoxy]- LC2 1 42019 1.33
propionic acid |
89 | 2-{4-[5-(3,4-difluoro-phenoxy}-oxazolo[5,4-
dlpyrimidin-2-y{]-2,6-dimethyl-phenoxy}- LC2 | 44214 1 1.32
propionic acid

90 | 2-{4-[5-(3-chioro-4-fluoro-phenoxy)-
oxazoio[b,4-dlpyrimidin-2-yl]-2,8-dimethyi- LC2 | 458.08 | 1.35
‘ phenoxy}-propionic acid

o1 2-{4-[5-{4-chloro-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yi}-2.8-dimethyl-phenoxy}- LCZ | 44012 | 1.34
prepionic acid

92 | 2-{4-[5-(3-chloro-phenoxy)-oxazolol5 4-
dlpyrimidin-2-yl}-2,8-dimethyl-phenoxy}- LC2 | 44012 | 1.35
propionic acid

93 | {2-chloro-4-[5-(2-fluoro-phenoxy)-oxazolo[5,4-
dpyrimidin-2-yil-phenoxyl-acetic acid L2 | 416.04) 1.26
84 {Z»Chlorou4u[5~(2,4~diﬂuor0~phenoxy)-
oxazolo[b,4-djpyrimidin-2-yil-phenoxy}-acetic LC2 | 434.05 | 1.27
acid

95 | 2-{2-chioro-4-[5-(2-fluoro-phenoxy)-
oxazolo{5,4-dlpyrimidin-2-yi}-phenoxyl- LC2 | 430.06 1.3
propionic acid
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Exam- | Name LC/MS | miz | Rt |
ple M+HI" | [min]
896 | 2-{2-chloro-4-[5-(2 4-diflucro-phenoxy)-
oxazolo[5 4-djpyrimidin-2-yl]-phenoxy}- LC2 | 448.06 | 1.31

propionic acid

97 | 2-{2-chlorc-4-[5-(3-chloro-phenoxy)-
oxaz0l0[5 4-d]pyrimidin-2-yll-phenoxyl- LC2 | 446.03 | 1.34
propionic acid

98 | 3-{4-{5-(2-fluoro-phenoxy)-oxazolo[b,4~

dlpyrimidin-2-yl}-2-methylphenyi}-propicnic LC2 | 38413 | 1.27
acid

99 | 3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5 4~
dipyrimidin-2-yl]-phenyl}-2-methyl-propionic LC4 | 39410 ] 0.64
acid

100 | (E)-3-{4-[5-(2-fluoro-phenoxy)-oxazolo[5,4~
d]pyrimidin-2-yl]-2-methylphenyl}-acrylic acid
101 | {2-chioro-4-[5-(3-chioro-phenoxy)-oxazolo{5,4-
dipyrimidin-2-yi}-phenoxy}-acetic acid

102 | 2-{2 6-dimethyl-4-[5-(8-methyipyridin-3-yloxy)-
oxazolo[5,4-dlpyrimidin-2-yl[]-phenoxy}- LCZ2 | 421081 115
propionic acid

103 | 2-{4-[5-(2-fluoro-5-methyl-phenoxy)-
oxazolof5,4-djpyrimidin-2-yi]-2,6-dimethyl- LC2 | 43817 | 1.33
phenoxy}-propicnic acid

104 | 2-{4-[5-(2,3-difluoro-phenoxy-oxazolof[5,4~
d]pyrimidin«2~y{]~2,G?dimathykphenoxy}w LCZ | 44213 1 1.32
propionic 'acéd

105 | (2,6-dimethyl-4-{5-[methyl-(2,2,2-{rifluoroethyl)-
aminol-oxazolo[5,4-d]pyrimidin-2-yl}-phenoxy)- | LC2 | 411.15 1.3
acetic acid

LC1 | 39213 0 1.27

L.C2 | 432.01 1.3
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106 | {4-[5~(Z-chloro-5-trifiuoromethyi-phenoxy}-
oxazolo[5,4-dpyrimidin-2-yi}-2 8-dimethyi- CZ | 48407 | 1.36

phenoxyl}-acetic acid

107 | {4-[5-(2-flucro-5-methyl-phenoxy)-oxazolof5,4-
dipyrimidin-2-yl}-2,6-dimethyi-phenoxyl-acetic LC2 | 424 .11 1.3
acid |
108 | {2,6-dimethyl-4-[5-(3-trifluoromethyl-phenoxy)-
oxazolo[5,4-d]pyrimidin-2-yi]-phenoxy}-acetic LC2Z | 460.09 | 1.32
acid

108 | {4-[5-(3-chioro~4-methvi-phenoxy}-oxazolof5,4-
dlpyrimidin-2-yi]-2 8-dimethyl-phenoxy}-acetic LCZ2 | 440.07 | 1.35
acid

110 | {4-[5-(2-chloro-3-triflucromethyi-phenoxy)-
oxazolof5,4-dipyrimidin-2-yl}-2,6-dimethyl- LC2 149406 | 1.34
phenoxy}-acetic acid

111 | {4-5-(2-fluoro-S-triflucromethvi-phenoxy)-
oxazoto[5,4-d]pyrimidin-2-yl}-2,6-dimethyl- LC2 | 47841 1.33
phenoxyl-acetic acid

112 | [2,6-dimethyl-4-(5-(2-methyl-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-yl}-phenoxyl-acetic LC2 | 406.14 1 1.28
acid

113 | {4-[5-(Indan-5-yloxy)-oxazolo[5,4-d]pyrimidin-
o LC2 | 43214 | 1.35
2-yl}-2 6-dimethyl-phenoxy}-acetic acid
114 | {2,6-dimethyl-4-[5-(2-methylbenzothiazol-5- | !

LC2 | 463.09 | 1.25

yloxy}-oxazofo[5,4-d]pyrimidin-2-yi]-phenoxy}-
acetic acid

115 | {4-[B-(isothiazol-3-yloxy J-oxazoiofB 4-
dlpyrimidin-2-yi}-2,6-dimethyl-phenoxy}-acetic LC2 | 388.04 147
acid
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Exam- | Name LCMS T miz Rt
ple | [M+H]" | [min]
116 | {2,6-dimethyl-4-[5-{haphthalen-2-vloxy}-

oxazoio]b,4-djpyrimidin-2-yi}-phenoxy}-acestic LC2 | 44211 ] 1.33

acid

117 | {4-[5-(3-methoxy-phenoxy)-oxazolo[5,4-
dlpyrimidin-2-yll-2 6-dimethyl-phenoxyl-acetic LC2 | 42212 1 1.26
acid

118 | {2,6-gimethyl-4-[5-(4-trifluoromethyi-phenoxy)-
oxazolo[5,4-dlpyrimidin-2-yil-phenoxy}-acetic LC2 | 460.09 | 1.33
acid

118 | 2-{2,6-dimethyl-4-[5-{pyridin-3-yloxy)-
oxazolols 4-dlpyrimidin-2-yll-phenoxy}- LC3 | 40722 1 3.69
propicnic acid '
120 | 4-{4-[5-(2-fluoro-phenoxy}-oxazola[5,4- '
dlpyrimidin-2-yl}-2-methyl-phenyi}-bulyric acid LCZ2 | 436.33 1 1.28
ethyl ester |

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

in order to determine the Edg-1 receptor activation by the compounds of thé
invention, a GTP-yv-S (guanosine 5'-{thioltriphosphate) assay for G-protein coupled
receptor binding based on the scintiliation proximity assay principle was used,
employing a cell membrane preparation from a CHO Flp-in cell line which
constitutively overexpresses the human Edg-1 receptor.

(a) Cell line generation
The Fip-In™ expression system (Invitrogen, cat. no. K8010-01) allows the generation

of stable mammalian cell lines into which the gene of interest has been integrated
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through homologous recombination at a specific genomic location called Flp

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

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

into the Fip-In host cell line genome resulis in the transcristion of the gene of interest.

The stably transfected celis become hygromycin-resistant.

One day prior to transfection, 200 000 Fip-In-CHG cells were seeded in Ham F-12
medium (Invitrogen, cat. no. 31765) supplemented with 10 % fetal calf serum (FCS;
Perbio Science, cat. no. SH30068.03) in a 6-well plate and incubated at 37 °C /5 %
CO, overnight. Using the FUGENE® 6 transfection reagent (Roche, cat. no.
11988387001), cells were cotransfécted with the Flp recombinase expression
plasmid pOG44 and a modified plasmid additionally containing the edg-1 gene
{accession no. NM_001400) termed as pcDNAS-FRT-TC_nFLAG DEST-EDG-1 with
a 9:1 ratio. To obtain the modified pcDNAS-FRT-TO_nFLAG_DEST plasmid, the
invitrogen plasmid pecDNAS/FRT/TO (Invitrogen, cat. no. V6520-20) was adapted to
the Gateway® (Invitrogen) cloning system by inserting a Gateway cassette containing
attR recombination sites flanking a ccdB gene and a chiocramphenicol-resistance
gene (Gateway conversion systemn, Invitrogen, cat. no. 11828-029). In addition a
FLAG tag epiiope was added before the 5 att recombination site to allow

recombinant expression of N4erminally FLAG-tagged proteins.

For the transfection of one well, 1.08 ug of pOG44 and 0.12 ug of pcDNAS-FRT-
TO_nFLAG_DEST-EDG-1 were mixed to 100 pl of serum-free Ham F-12 medium
containing 6 ui 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 from 3 wells were transferred to a
T75 flask (Greiner Celistar®, cat. no. 658175) containing Ham F-12 medium
supplemented with 10% of FCS but without antibiotic and were incubated another 24
h. 48 h after transfection, the medium was replaced by selection medium {Ham F-12
supplemented with 10 % of FCS.and 300 pg/mi of hygromycin B {Invitrogen, cat. no.
10687-010)). The medium was exchanged every 2 to 3 days uniil a resistant

population of ceils had grown. Cells were several times splitted and seeded into a
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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 batch production. Cells were harvested from the culture
flasks by short treatment (2 to 5 min) with Accutase (PAA, cat. no. L11-007),
resuspended in selection medium (see above) and centrifuged at 200 x g for 5 min.
Cells were resuspended in a mixture of 90 % of FCS and 10 % of dimsthylsulfoxide

and stored frozen in liquid nitrogen.

{b) Membrane preparation

A membrane preparation was obtained by standard methods from the afore-
described CHO Fip-In cell line constitutively overexpressing tﬁe human Edg-1
receptor. Briefly, the cryopreserved cells were taken in culture and grown until
confluency in T175 cell culture flasks (Becton Dickinson, cat. no. 35 5001). Cell

culture was stopped by washing with calcium-free phosphate-buffered saline (PBS;

Gibco, cat. ne. 14190), and cells were harvested with a rubber-policeman in 4 °C

cold and calcium-free PBS supplemented with a protease inhibitor cocktall (complete
protease inhibitor; Roche, cat. no. 1687488; 1 tablet per 50 ml) and subsequently
centrifuged at 4 °C for 15 min at 1100 x g (Heraeus Minifuge T). For cell lysis, the
pellet was resuspended in a 4 °C cold hypotonic buffer consisting of 5 mM HEPES
{Sigma-Aldrich, cat. no. H-0981), 1 mM EDTA (disodium salt; Merck, cat. No. 8418)
supplemented with protease inhibitor cocktail (as above) in which cells were stored
for another 15 min on ice. After lysis, cells were centrifuged at 4 °C for 10 min at 400
x g (Heraeus Minifuge T). The pellet was disrupted in a Dounce homogenizer, diluted
with the supernatant of the previous centrifugation and subsequently centrifuged at 4
°C for 10 min at 500 x g (Heraeus Minifuge T} in order to separate nuclei and stilf
intact cells from the membranes mainly present in the supernatant. The supernatant
was then diluted in hypotonic buffer and centrifuged (Beckmann, Avanti J251) at
approximately 18600 x g for 2 h at 4 °C. After centrifugation, the membrane pellet
was resuspended in a storing buffer consisting of 20 mM HEPES; 150 mM NaCl
{(Merck, cat. no. 6400), 1 mM EDTA (és above} supplemented with protease inhibitor
cocktail (as above). The membrane preparation was aliquoted and stored at -80 °C.
Protein concentration of the membrane preparation was determined in a sample by
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means of a commercial protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-

0113, 500-0114, 500-0115).

{c) GTP-8 Assay 7

The Edg-1 membrane preparation obtained in (b) was employed in a commercially
available scintillation proximity assay (SPA) kit for G-protein coupled receptor binding
from Amersham Biosciences/GE Healthcare (code RPNQ0210), in which figand-
induced binding of **S-radiolabeled GTP-1-S to the receptor-containing membrane,
which is bound to scintillation beads, stimulates the emission of light and allows fo
quantify the in vitro activity of the Edg-1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufac;ture-r’s
instructions. Before start of the experiments, scintiftation beads were suspended ina
reconstifution buffer consisting of Tris-HCI (pH 7.4} supplemented with 0.1 % (w/iv)
sodium azide and subsequently difuted on ice with assay buffer (consisting of 20 mi
HEPES, 100 mM NaCl, 1 mM EDTA {as above), 1 mM dithiothreitol (DTT), adjusted
to pH 7.4) fo a final bead conceniration of 30 mg/mi.

Weills were charged with 10 ul of the specified assay buffer, 10 pl of a 100 UM
guanosineg diphosphate (GOP) solution, and 10 ul of a solution of the test compound
in assay buffer/dimethylsulfoxide resulting in a final conceniration of the fest
compound of 10 uM. For the high controls, 10 pt of a selution of sphingosine»ﬁm
phosphate (S1P; Sigma, cat. no. $-9668), resulting in a final $1P concentration of
10 uM, and for the low controls 10 it of assay buffer, was added into respective wells
instead of the solution of the test compound. All wells contained equivalent amounts
of dimethylsuifoxide. Then 10 pi of a P°SIGTP-+-S solution (4 nM) and the Edg-1
membrane preparation obtained in (b) (15 ug membrane proteins in 100 @l of assay
buifer) was added to each well. After incubation of the plates at room temperature for
5 min, 50 yl of the specified scintillation bead suspension {30 mg/mi) was added.
After a further incubation period of 45 min af rocom temperature, piates 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 bela counter (MicroBeta, Wallac)



WO 2011/086079 | PCT/EP2011/050301
74

over 1 min. Values were background-corrected by subtraction of the respective low

confrol. Alt measurements were made in Iriplicate. The receptor activation by the test

compound is expressed in percent of the respective high contrel (10 uM S1P;

regarded as 100 % activation). In Table 2 activations observed with example

compounds at 10 pM are listed.

Table 2. Edg-1 receptor activation by example compounds at 10 UM in percent of the
activation by 10 uM S1P
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Example % Activation
1 116
2 83
3 95
4 103
5 101
6 110
7 84
8 74
9 87
10 112
11 105
12 46
13 80
14 70
15 60
16 55
17 96
18 114
19 57
20 93
21 63
22 68
23 85
24 87
25 51
26 76
27 46
28 685
29 62
30 112

75

PCT/EP2011/050301

Example % Activation
31 ~[88
35 82
33 107
34 94
35 77
36 55
37 113
38 53
39 97
40 75
1 g5
2 99
43 83
44 86
45 72
46 54
47 106
48 80
49 103
50 59
51 103
52 87
53 107
54 48
55 104
56 104
57 66
58 63
59 101
60 114




WO 2011/086079

Example | % Activation
61 75
62 110
63 101
64 107
65 85
66 71
67 75
68 103
69 100
70 96
71 82
72 83
73 68
74 48
75 114
76 102
77 112
78 82
79 86
80 114
81 88
82 116
83 g0
84 83
85 79
86 87
87 98
88 57
89 89
80 77

76
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Example % Activation
N 98
92 83
93 75
94 105
95 88
|96 81

97 53
98 118
99 95
100 107
161 37
102 50
103 42
104 52
105 52
106 19
107 59
108 53
109 39
110 45
111 54
112 122
113 47
114 53
115 19
116 52
117 52
118 50
119 27
120 41
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It can be seen from the measurement data that the compounds are highly suitable for

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

diabetaes.
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Claims

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

physiologically acceptable solvate of any of'them,

I
RI—0 ]
X R -——</
O
wherein

A is chosen from NH, O and S;

X is chosen from (C4-Cg)-alkanediyl, (C,-Cs)-alkenediyl, (C,-Cel-alkynediyl, (C3-Cy)-
cycioalkanediy! and (C:-Cg)-alkanediyl-oxy, which all are optionally substituted by one or
more identical or different substituents chosen from fiuorine and hydroxy, wherein the
oxygen atom of the {C-Cg)-alkanediyl-oxy group is bonded to the group R%;

R'is chosen from hydrogen, (C+-Cg4)-alkyl and {Cs-Cy)-cycicalkyl-C,Ho—, wherein z
ts chosen from 0, 1 and 2;

R?is chosen from phenyiene and a divalent residue of an aromatic, 5-membered to
6-membered monocyclic heterocycle which comprises 1, 2 or 3 identical or different ring
heteroatoms chosen from N, O and S, wherein one of the ring nitrogen atoms can carry a
hydrogen atom or a substituent R?', and wherein the phenylene and divalent residue of an
aromatic heterocycle are optionally substituted on one or more ring carbon atoms by
‘identical or different substituents R

R®is chosen from (C-Cg)-alkyl, (C,-Ce)-alkenyi, {Cx-Cq)-alkynyl, (Cs-C5)-cycloalkyl-
C Ho— and Het-CH,,—, wherein u and v are chosen from 1 and 2, or R%is a residue of a
saturated or unsaturated, 3-membered to 10-membered, monocyclic or bicyclic ring which
comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen from N, O and S,
wherein one or two of the ting nitrogen atoms can carry a hydrogen atom or a (C4-C,)-alkyl
substituent and one or two of the ring sulfur atoms can carry one or two oxo groups, and
wherein the residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R”'; '

R*"is chosen from (C4-C)-alkyl, (C5-Cy)-cycloatkyl-C,Ha— and oxy, wherein w is
chosen from G, 1 and 2;

R#is chosen from halogen, hydroxy, (Ci-Cq)-alkyl-, (C-Ca)-alkyloxy, (C-Cy)-alkyl-
S(O)-~, amine, nifro, cyaneo, hydroxycarbonyl, (C4-Cg4)-alkyloxycarbonyl, aminocarbonyl and

aminosulfonyl;
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R* is chosen from halogen, (C.-Cy)-alkyl, (Cs-C;)-cycloalky!, hydroxy, (C,-Cy)-
alkyloxy, oxa, {C+-Cs)-alkyl-S{O)q—, amino, (C;-Cy)-alkylamino, di{{C4-Cy)-alkyl)aming, (C4-
Cyj-alkylcarbonylamino, (C4-Cy)-alkylsulfonylamino, nitro, cyano, (C,-Cy)-alkylcarbonyl,
aminosulfonyi, (C4-Cy)-alkylaminosulfonyl and di((C+-C,)-alkyl)aminosuifonyt;

Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterocycle
which comprises 1 or 2 identical or different ring hateroatoms chosen from N, O and S and
which is bonded via a ring carbon atom, wherein the residue of a heterocycle is optionally
substituted by one or more identical or different substituents chesen from fiuorine and (Cy-
Cyr-alkyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;

wherein ail cycloalkyt and cycloalkanediyi groups, independently of each other and
independently of any other substituents, are optionally substituted by one or more identical
or different substituents chosen from fluorine and (C.-C,)-alkyl:

wherein all alkyl, alkanediyl, C,Hay, CHay, CulHaw, C.Hz, alkenyl, alkenediyl, alkynyl
and alkynediy! groups, independently of each other and independently of any other

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

2. A compound of the formula i, in any of its sterecisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein A is chosen
from O and S.

3. A compound of the formula |1, in any of its stersoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein X is chosen
from (C4-Cg)-alkanediyl, (C.-Cq)-alkenediy! and (Ci-Cq)-alkanediyi-oxy.

4. A compound of the formula [, in any of its stereoisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein R%is
chosen from phenylene and pyridinediyl, wherein the phenylene and the pyridinediy! are

optionaily substituted on one or more ring carbon atoms by identical or different substituents
R%,

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

physiologically ae¢eptable solvate of any of them, as ciaimed in claim 1, wherein
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R%is chosen from (C:-Cg)-alkyl, (Cs-C7)-cycloalkyl-C Ha— and Het-CyHy—, wherain
u and v are chosen from 1 and 2, or R¥is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2 identical
or different ring heteroatoms chosen from N, O and S, wherein one or two of the ring
nitrogen atoms can carry a hydrogen atom or a (C,-C,)-alkyl substituent and one of the ring
sulffur atoms can carry one or two oxo groups, and wherein the residue of a ring is optionally
substituted on one or more ring carbon atoms by identical or different substituents R*";

Het is a residue of a saiurated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from N, O and S and which is bonded via a ring
carbon atom, wherein the residue of a heterocycle is optionally substituted by one or more

identical or different substituents chosen from fluorine and (C4-Cy)-alkyl.

6. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein

Ais chosen from O and S;

X is chesen from (C4-Cg)-alkanediyi, (C,-Cs)-alkenediy! and (C4-Cq)-alkanediyl-oxy;

R*is chosen from phenylene and pyridinediyl, wherein the phenylene and the
pyridinediy! are optionally substituted on one or more ring carbon atoms by identical or
different substituents R*;

R?is chosen from (C+-Co)-alkyl, (Cs5-Cq)-cycloalkyl-C Ha— and Het-C Haz—, wherein
u and v are chosen from 1 and 2, or R*is a residue of a saturated or unsaturated, 3-
membered to 10-membered, monocyclic or bicyclic ring which comprises 0, 1 or 2 identical
or different ring heteroatoms chosen from N, C and 8, wherein one or two of the ring
nitrogen atoms can carry a hydrogen atom or a (C.-C,)-alkyl substituent and one of the ring
sulfur atoms can carry one or two oxo groups, and wherein the residue of a ring is optionally
substituted on one or mare ring carbon atoms by identical or different substifuents R*";

Het is a residue of a saturated, 4-membered fo 8-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from N, O and S and which is bonded via a ring
carbon atom, wherein the residue of a heterocycle is optionally substituted by one or more

identical or different substituents chosen from fiuorine and {C,-Cy)-alkyl.

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

physiologically acceptable solvate of any of them, as claimed in claim 1, wherein A is O.
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8. A compound’of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salf thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, wherein

Als O,

X is chosen from (C.-Cg)-alkanediyl and {C-Cg)-alkanediyl-oxy;

R'is chosen from hydrogen and (C4-Cg)-alkyl;

R%is phenylene which is optionally substituted on one or more ring carbon atoms by
identical or different substituents R*;

R%is chosen from (Ci-Cq)-alkyl, (Cs~C-)-cycioalkyl-CyHa— and Het-C Hu—, wherein
u and v are chosen from 1 and 2, or R%is a residue of a saturated or unsaturated, 3-
membered to 7-membered, monocyclic or bicyciic ring which comprises 0, 1 or 2 identical or
different ring heteroatoms chosen from N, O and S, wherein one or two of the ring nitrogen
atoms can carry a hydrogen atom or a (C4-C,)}-alkyl substituent and one of the ring sulfur
atoms can carry one or fwo oxo groups, and wherein the residue of a ring is optionally
substituted on one or more ring carbon atoms by identical or different substituents R*';

R*is chosen from halogen, hydroxy, (C-C,)-alkyl- and (C4-C.)-alkyioxy;

R” is chosen from halogen, (C+-Cy)-alkyl, {Cs-C;)-cycloalkyl, hydroxy and {C:-Cy)-
alkyloxy;

Het is a residue of a saturated, 4-membered to 6-membered, monocyclic heterocycle
which comprises 1 ring heteroatom chosen from O and S and which is bonded via a ring
carbon atom, wherein the residue of a heterocycle is optionally substituted by one or more
identical or different substituents chosen from fluorine and (C,-Cy)-alkyl;

wherein all cycloalky! groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different
substituents chosen from fluorine and (C4-C,)-alkyl;

wherein all alkyl, alkanediyl, C,Hz, and C,Ha, groups, independently of each other
and independently of any other substituents, are optionally substituted by one or more

fluorine substifuents.

9. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiclogically accepiabie solvate of any of them, as claimed in claim 1, wherein

Alis O;

X ts chosen from (C4-Cs)-alkanediyl and (C,-Cg)-alkanediyl-oxy;

R'is chosen from hydrogen and (C;-C,)-alkyt;

R?is phenylene which is optionally subsiituted on one or more ring carbon atoms by

identical or different substituents R%;



82

R*is a residue of a saturated or unsaturated, 3-membered to 7-membered,
monocyclic ring which comprises 0 or 1 ring hetercatom chosen from N, O and S, wherein a
ring nitrogen atom can carry & hydrogen atom or a (C;-C4}-alkyl substituent and a ring sulfur
atom can carry one or two oxo groups, and wherein the residue of a ring is optionally
substituted on one or more ring carbon atoms by identical or different substituents R*";

R%is chosen from halogen, hydroxy, (C-Cy)-alkyl- and (C4-C4)-alkyloxy:;

R*is chosen from halogen, {C4-Cou)-atkyt, (Cs-Cr)-cycloalkyl, hydroxy ang (C1-Cy)-
alkyloxy;

wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different
substituents chosen from fluorine and (C4-C,}-alkyl;

wherein all alkyl and alkanediyl groups, independently of each other and
independently of any other substituents, are optionally substituted by one or more fiuorine

substituents.

10. A compound of the formula |, or a physiologically accepiable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in claim 1, chosen from

[2,6-dimethyl-4-(5-phenoxy-oxazolo[5, 4-d]pyrimidin-2-yl)-phenoxyl]-acetic acid,

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

{4-[5-{2,4-difluoro-phenoxy)-oxazolo[5,4-dJpyrimidin-2-yli-2,6-dimethyl-phenoxy}-
acetic acid,

{4-[5-(2,5-difluoro-phenoxy }-oxazolof5,4-dlpyrimidin-2-yi]-2, 6-dimethyl-phenoxy}-
aceiic acid,

{4-[5-(2-fluoro-4-methyl-phenoxy)-oxazolof5,4-d]pyrimidin-2-yl]-2,6-dimethyl-
phenoxy}-acetic acid,

{4-[5u(2wﬂuoro-phenoxy)—oxazolo{5;4~d}pyrimidiﬂ-Z—yi}-z,G-dimethylmphenox-y}—ace’{ic
acid,

2-{4-{5-(2-fluoro-phenoxy}-oxazolo[5,4-djpyrimidin-2-yi}-2 6-dimethyl-phenoxy}-
propionic acid,

{4-I5~(3-chloro-phenoxy)-oxazolof5,4-dJpyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic
acid,

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

{4-{5-{5-fluoro-2-methyl-phenoxy)-oxazolo[5, 4-d]pyrimidin-2-yi]-2, 6-dimathyi-
phenoxy}-acetic acid, and

{4-{5-(4-chloro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic
acid.
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11. A compound of the formula | or a physiologically acceptabie salt thereof, or a
physiologically acceptable solvate of such a compound or of such a salt, as claimed in claim
1, chosen from _

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

{4—[5-(2-ﬂuorowphenoxy)~oxazoto[5,4—d]pyrimidin~2-yl]»2,6-dimethyl—phenoxy}—acetic
acid,

{4-[5-(3-chloro-phenoxy}-oxazolo[5,4-dipyrimidin-2-yi]-2 6-dimethyl-phenoxy}-acetic
acid,

{4-[5-3-fluoro-4-methyl-phenoxy}-oxazolo[5, 4-dlpyrimidin-2-yl}-2,6-dimethyi-
phenoxy}-acetic acid,

{4-[5-(5-fluoro-2-methyl-phenoxy}-oxazolols,4-d]pyrimidin-2-yi]-2,6-dimethyl-
phenoxy}-acetic acid, and

{4-[5~(4-chloro-phenoxy)-oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethyl-phenoxy}-acetic
acid.

12. A pharmaceutical composition, comprising at ieast one compound of the formula |
as claimed in claim 1 or a physiologically acceptable salt thereof, or a physiologically

accepiable solvate of any of them, and a pharmaceutically acceptable carrier.

13. A process for the preparation of a compound of the formula | as claimed in claim

1, comprising reacting a compound of the formula 1l with a compound of the formuia 111,

R}—0
}—X-——-RZA—-</
O
i
RI—0
6

wherein the groups A, X, R", R?and R®in the compounds of the formulae Il and 1l
are defined as in the compounds of the formula | and additionally functional groups can be
present in protected form or in the form of a precursor group, and the group L' is a halogen
atom or a group of the formula —S(O}-Alk or —S(O}:-Alk wherein Alk is {C+-Cy)-alkyl.
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14. Use of a therapeutically effective amount of the pharmaceutical composition

of claim 12, in the manufacture of a medicament for treating wound healing disorders.

15. Use of a therapeutically effective amount of the pharmaceutical composition

of claim 12, in the manufacture of a medicament for wound healing.

16. Use of a therapeutically effective amount of the pharmaceutical composition

of claim 12, in the manufacture of a medicament for wound healing in diabetics.

17. Use of a therapeutically effective amount of the pharmaceutical composition

of claim 12, in the manufacture of a medicament for treating diabetic foot syndrome.



