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Heterocydlic carboxylic acid derivatives having a 2,5,7-substituted oxazolopyrimidine

ring

The present invention relates to heterocyclic carboxylic acld derivatives having a

2,5, 7-substituted oxazolopyrimidine ring, and fo their physiologically acceptable salts.

Structuraily similar compounds are aiready described in the prior art (see WO
2008/154775), which are suitable for treating multipie sclerosis. The mode of action
of these compounds consists in causing a desensitization of the EDG 1 signal
pathway by activating the EDG 1 receptor (so-called superagonism), which is then
equivalent to a functional antagonism of the EDG 1 signal pathway. Systemically
means that especially on lymphocytes, the EDG 1 signal pathway is permanently
suppressed, as a result of which these cells can no longer chemotacticaily follow the
S1P gradient between blood and lymph fiuid. This means that the affected
lymphocyltes can no longer leave the secondary lymphatic tissue (increased homing)
and the number of freely circulating lymphocytes in the plasma is greatly reduced.
This deficiency of lymphocytes in the plasma (lymphopenia) brings about
immunosupprassion 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 treatment of wound healing
disorders in patlents with diabetes. In addition, it was desirable to provide
compounds which are suitabie 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
nersistent activation of the £DG 1 signal pathway.

The prasent invention relates to oxazolopyrimidine compounds of the formula 1.
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in which A, R, R%, R® R*, X and Y are as defined below. The mechanism of action
bf the compounds of the formula 1 is thus not based on desansitization of the EDG 1
signal pathway and is therefore in diametral opposition to the mechanism of action
described in WG 2009/154775. The invention furthermore relates to processes for
the preparation of compounds of the formula |, theif 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 hbiude 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
keratinocyles, fibroblasts and dermatl endothelial cells is reduced. Additionally, the
activity of various defense cells (granulocytes) with reduced phagocytosis (engulfing
and destruction of bacteria) is resiricted. The action of antibodies (immunoglobulins)
against bacteria at high blood sugar levels is also restricted. Accordingly, wounds

and infections in patients with diabetes have to be cared for in a particular way.

The Edg 1 receptlor 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
raceptors (five members) and receptors activated by lysophosphatidic acid (LPA;
three members). The endogenous ligand S1P is a pluripotent lysophospholipid acting
on difterent cell types by activating GPCRs from the Edg receptor family, namely Edg
1 (= 81P1), Edg 3 (= S1P3), Edg 5 (= S1P2), Edg 6 (= S1P4) and Edg 8 (S1P5).
Although S1P is also described as an intraceliular messenger, numerous cellular
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3 .
responses of S1P are mediated via the activation of Edg receptors. $1P is generated
by the enzyme family of sphingosine kinases (SPHK) and degraded by different
phosphatases or lyases.

The present invention provides oxazolopyrimidine compounds of the formula | in any
of their stereoisomeric forms, or a mixiure of sterecisomeric forms in any ratio, or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of
such a compound or such a salt,

4 _R
RY—0 » o
N ' N
o) Y |
}——x—-RZ an ;
3 o 2 R

wherein
A is selected from the group consisting of NH, O and S;

Xis selected from the group consisting of (C-Cg)-alkanediyl, {C-Cg)-alkenediyl, (Co-
Ce)-alkynediyl, {C3-Cr)-cycloalkanediyl and (C+-Cg)-alkanediyloxy, all of which are
optionally substituted by one or more identical or different substituents selected from
the group consisting of flucrine and hydroxyl, where the oxygen atom of the (C4-Cg)-
alkanediyloxy group is attached to the group R?:

Yis a 4-membered o 7-membered saturated or partially unsaturated monocycﬁé or
bicyclic heterocycle which, in addition to the ring nitrogen atom shown in formula |,
contains 0, 1, 2 or 3 identical or different ring heteroatoms selected from the group
consisting of N, O and S, where one or two of the additional ring nitrogen atoms may
carry & hydrogen atom or a (C1-Cy)-alkyl substituent and one of the ring sulfur atoms
may carry one or two oxo groups and where the heterocycle is optionally substituted
at one or more ring nifrogen atoms by identical or different (C4-Cy)-alkyt substituents;
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R’ is selected from the group consisting of (C1-Ce)-alkyl, (Co-Csl-atkenyl, (Co-Ce)-
atkynyl, (Cs-Cr)-cycioalkyl-CiHar and Het-CiHyr, in which tis selected from the group
consisting of 0, 1, 2 and 3;

R? is selected from the group consisting of phenylene and a bivalent radical of an
aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or
3 identical or different ring heteroatoms selected from the group consisting of N, O
and 8, where one of the ring nitrogen atoms may carry a hydrogen atom or a
substituent R*" and where the phenylene and the bivalent radical of an aromatic
heterocycle are optlionally substituted at one or more ring carbon atoms by identical
or different substituents R*;

R%is selected from the group consisting of (C+-Ce)-alkyl, (Co-Cs-alkenyl, (Ca-Cg)-
alkynyl, (Ca-Cyrcycioalkyl-C Hay~ and Het-CHa~, in which u and v are selected from
the group consisting of 1 and 2, or R? is a radical of a saturated or unsaturated 3-
membered fo 10-membered monocyclic or bicyclic ring which contains 0, 1, 2, 3or 4
identical or different ring heterocatoms selected from the group consisting of N, O and
5, where one or two of the ring nitrogen atoms may carry a hydrogen atom or a {Cy-
Ca)-akyl substituent and one or twe of the ring sulfur atoms may carry one or ftwo oxo
groups and where the radical of a ring is optionally substituted at one or more ring
carbon atoms by identical or different substituents R*', with the proviso that R® may
not represent (C4-Ce)-alkyl if A represents 3; |

R* is selected from the group consisting of hydrogen, (C1-C4)-alkyl and {C3-Cy)-

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

R*! is selected from the group consisting of {C+-C)-alkyi and (Cs-C -cycloalkyi-

CyHaw and oxy, where w is selected from the group consisting of 0, 1 and 2;
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R* is selected from the group consisting of halogen, hydraxyl, (C+-Ca)-alkyl-, (C1-Cu)-

alkyloxy, {C1-Cyql-alkyt-S(Q)n-, amino, nitro, cyano, hydrox'ycarbonyi, {C1-Cy)-

alkyloxycarbonyl, aminocarbonyt and aminosuifonyl;

R*!is selected from the group consisting of halogen, (C1-Cy)-alkyl, (C5-Cy)-cycioaliyl,
hydroxyl, (Cq-Cal-alkyloxy, oxo, (C+Ca)-alkyl-S{O)n-, aming, (C4-Cy)-alkylamino,
di{(C+-C4)-alkyllamingc, {C-Cy)-alkylcarbonylamino, {C4-Cyl-aikylsulfonyiamino, nitro,
cyano, {(C4-Ca)-alkylcarbonyl, aminosulfonyl, (C,-Cys)-alkylaminosulfonyl and di{{(C4-
Cs)-alkyhaminosuifonyl;

Het is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle
which coniains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S and which is attached via a ring carbon atom, where the

radical of a heterocycie is optionally substituted by one or more identical or different

substituents selected from the group consisting of fluorine and (C4-Cy)-alkyt;

m is selected from the group consisting of 0, 1 and 2, where all numbers m are

independent of one another;

where all cyclcalkyl and cycloaikanediyl groups independently of one another and
independently of other substituents are optionally substituted by one or more
identical or different substituents selected from the group consisting of fluorine and
(Cr-Ca)-alkyl; ‘

where all alkyl, alkanediyl, CiHz, CiHau, CiHay, Cullaw, CzHaz, alkenyl, alkeniediyi,
atkynyl and atkynedivi groups independently of one ancther and independently of
other substituents are optionally substituted by one or more fluorine substituents.

Structural elements such as groups, substituents, heteroring members, numbers or
other features, for example alkyl groups, groups like R?? or R, numbers fike m, u
and v, which can occur several times in the compounds of the formuila |, can all

independently of ane another have any of the indicated meanings and can in each
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case be identical to or different from one another. For example, the alkyl groups in a

dialkylarino group can be identical or different.

Alkyl, alkenyl and alkynyl 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 alkyl-substituted amino
groups, or when they are substituted. Depending on the respective definition, the
number of carbon atoms inan alkyl group canbe 1,2, 3,4, 50r8,0r1,2, 3o0r 4, or
1, 2 or 3. Examples of alkyl are methyl, ethyl, propyl including n-propyt and isopropyl,
butyl including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyt including n pentyl, 1-
methylbutyl, isopentyl, neopentyl and teri-peniyl, and hexyt including n-hexyl, 3,3-
dimethyibutyl and ischexyl. Double bonds and triple bonds in alkenyl groups and
atkynyl groups can be present in any positions. In one embodiment of the invention,
alkenyl groups contain one double bond and alkynyl groups contain one fripie bond.
in one embodiment of the invention, an atkenyl group or alkynyl group contains at
least three carbon atoms and is bonded to the remainder of the molecule via a
carbon atom which is not part of a double bond or triple bond. Examples of alkeny!
and alkynyl are ethenyl, prop-1-enyl, prop-2-enyl (= allyl), but-2-enyl, 2-methyiprop-2-
enyl, 3-methylbut-2-enyl, hex-3-enyi, hex-d-enyl, prop-2-ynyl {= propargyl), but-2-
ynyl, but-3-ynyi, hex-4-ynyl or hex-5-ynyl. Substituted alkyt groups, alkeny! groups
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 prerequisiie that a specific group and a compound of the
formula [ are sufficiently stable and suitable for the desired purpose such as use as a
drug substance, applies in general with respect to the definitions of all groups in the
compounds of the formula [.

Insofar as applicable, the above explanations of the alkyl, alkenyl and alkynyl groups
correspond G bivalent aikyl groups such as the groups alkanediyl, CiHa, CuMo,
CuHay, Culay and CiHy, and divalent alkenyl groups and alkynyl groups fike the
groups alkenediyi and alkynediyl, which can thus likewise be straight-chain or
branched. The double bonds and friple bonds in alkenediy! and alkynediyl groups can
be tocated in any positions. I one embaodiment of the invention, alkenediyl groups
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contain one double bond and alkynediyl groups contain one triple bond. Examples of
divalent alkyl groups are -CHy- {= methylene), ~CH~CHy-, -CHy-CHo-CHo-, ~-CH-CHy-
CHz-CHz., -CH(CHg)~, ~C(CHz)z-, -CH{CH3)-CHz-, ~CHp-CH(CH3)-, ~C(CH3)2-CHa-,
-CH»-C{CHs)s-, examples of divalent alkenyl groups are -CH=CH-, -CH,-CH=CH-,
-CH=CH-CHgz*, ~CHp-CH=CH-CHjy-, ~-CHp-CHp-CH=CH-, -C(CH3)=C{CH3}- and
examples of divalent alkynyl groups are ~-C=C-, -CH;-C=C-, -C2C-CHa-, -C(CHa)z-
C=C-, -CaC-C(CHa)y-, -CHy-CEC-CHy-, -CHy-CH-C&C-. If 2 number in a divalent
group such as the number t in the group CiHa, for example, is § (= zero), the two
groups which are attached to the contemplated group, such as CiHyy, are directly
connected 1o one another via a single bond.

The number of ring carbon atoms in a cycloatkyl group canbe 3,4, 5,8 or 7. In one
embodiment of the invention, the number of ring carbon atoms in a cycloalky! group,
independently of the number of ring carbon atoms in any other cycloalkyl group, is 3,
4, 5 or 6, in ancther embadiment 3, 4 or 5, in another embodiment 3 or 4, in another
embodiment 3, in ancther embodiment 5, 8 or 7, in another embodiment 5 or 8, in
another embodiment 6 or 7, in another embodiment 6. This applies accordingly to
divalent cycloalkyl groups, i.e. cycloalkanediyl groups, which can be bonded to the
adjacent groups via one or two ring carbon atoms. Examples of cycloalkyl groups are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples of divalent
cycloalkyl groups are cyclopropane-1,1-divl, cyclopropane-1,2-diyl, cyclobutane-1,3-
divl, cyclopeniane-1,1-diyl, cyclopentane-1,2-diyl, cyclopentane-1,3-diyl,
cyclohexane-1,1-diyl, cyciohexane-1,2-diyl, cyclohexane-1,3-diyl, cyclohexane-1,4~
diyl, cycloheptane-1,4-diyl.

Independently of one another and independently of any other substituents, cycloaikyi
and cycloalkanediyl groups are optionally substituted by one or more identical or
different {C4-C4)-alkyl substituents which can be located in any positions, i.e.,
cycloalkyl groups can be unsubstituted by atkyl substituents or substituted by alkyl
substituents, for example by 1, 2, 3or 4, or by 1 or 2, (C4-Cy)-alkyt substituents, for
example by methyl groups. Examples of alkyl-substituted cycloalkyl and
cycloalkanediy! groups are 4-methylcyciohexyl, 4-tert-butylcyclohexyl or 2,3-
dimethylcyclopentyl, 2,2-dimethylcyclopropane-1,1-diyl, 2,2-dimethylcyclopropane-
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1,2-diyl, 2,2-dimethyicyclopentane-1,3-diyl, 6,6-dimethylcycloheptane-1,4-diyl.
Examples of cycloalkylalkyl groups, which can represent groups such as (C5-Cr)-
cycloalkyl-CiHyr, for example, are cyclopropylmethyl, cyclobutylmethyi,
cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, 1-cyclopropyiethvl, 2-
cyclopropylethyl, 1-cyclobutylethy!, 2-cyclobutylethyl, 2-cyclopentylethyl, 2-
cyclohexylethyl, 2-cycloheptylethyl.

independentily of one another and independently of any other substituents, alkyl
groups, divalent alkyl groups, alkenyi groups, divalent atkenyi groups, atkynyl groups,
divalent alkyny! groups, cycloalkyl groups and divalent cycloalkyl groups are
optionally substituted by one or more fluorine substifuents which can be located in
any positions, i.e., said groups can be unsubstituted by fluorine substituents or
substituted by fiuorine substituents, for example by 1,2, 3,4, 5,6, 7,8, 9, 10, 11, 12
or13,orby1,2,3,4,5,6,7,80r9,0rby1,2,3,4,5,60r7,0rby1,2,3,40r5,0r
by 1, 2 or 3, or by 1 or 2, fluorine substituents. Examples of such fluorine-substituted
groups are trifflucromethyl, 2-fluoroethyl, 2,2, 2-rifluoroethyl, pentafiucroethyl, 3,3,3-
trifluoropropyl, 2,2,3,3,3-pentafluoropropyt, 4.4 4-trifluorobutyl, heptafiuoroiscpropyl, -
CHF-~, -CFy-, -CF,~CHy., -CHy-CFy-, ~-CF»-CFy-, ~CF(CHs)~, -C{CF3)s-, 1~
fluorocyclopropyt, 2,2-difluorocyclopropyl, 3,3-diffuorocyclobutyl, 1-fluorocyclohexyl,
4 4-diftuorocyclohexyl, 3,3,4,4,5 5-hexafluorccyclohexyl, 2,2-difiucrocyclopropane-
1,2-diyl. Examples of alkyloxy groups in which the alkyl moiety is fluorine-substituted
are trifluoromethoxy, 2,2 2-triflucroethoxy, pentafluoroethoxy and 3,3,3-
triflucropropoxy. In one embodiment of the invention, the total number of fluorine
substituents and {C4-Cy)-alkyl substituents, which independently of any other
substituents are optionally present on cycloalkyl and cycloalkanediyi groups in the
compounds of the formula i, is 1,2, 3, 4,5,6,7, 8, 8, 10 or 11, in another
embodiment 1, 2, 3, 4, &, 6, 7, 8 or 9, in another embodiment 1, 2, 3,4 or 5, in
another embodiment 1, 2, 3 or 4.

Groups like phenyl, naphthyl (= naphthaienyl) and residues of aromatic heterocycles
which are optionally substifuted by one or more substituents, can be unsubstituted or
substituted, forexample by 1,2, 3,4o0r5,0orby 1,2, 30r4,0orby 1, 20or 3, orby 1 or
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2, or by 1, identical or different substifuents 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-

" membeared ring, such as a pyrrole, imidazoie, indole or benzimidazole ring, for

example, can be substituted on the carbon atoms and/or on such ring nitrogen
atoms. in one embodiment of the invention, substifuents on such ring nitrogen atoms
are selected from (C+-Cy)-alkyl groups, i.e. such ring nifrogen atoms in aromatic
heterocycles carry a hydrogen atom or a (C4-Cy)-alkyl substituent. When it is stated
with respect to 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 cairy a hydrogen atom or a substituent, or they do not carry a hydrogen
atom or substituent. Ring nitrogen atoms which carry a hydrogen atom or a
substituent, occur in a nitmgen-centainiﬂg'aroma’{ic 5-membered ring as is present in
pyrrole, imidazole, indole or benzimidazole, for exam;ﬁ%e, and in a non-aromatic ring
including a saturated ring. Ring nitrogen atoms which do not carry a hydrogen atom
or a substituent uniess they are present in positively charged form, including any
further ring nitrogen atoms in addition to ring nitrogen aloms which carry a hydrogen
atorn or a substituent, occur in an aromatic ring as is present in thiazole, imidazole,
pyridine or henzimidazole, for example, and in a non-aromatic ring in which they are
bridgehead atoms or are part of a double bond, and they occur as ring nitrogen
atoms via which a ring is bonded. Suitable ring nitragen atoms in aromatic
heterocycles in the compounds of the formula |, such as the ring nitrogen atom in a
pyridine ring, specifically a ring nitrogen atom in an aromatic heterocycle
representing R?, can alsc carry an oxy substituent O and be present as an N-oxide,
and such ring nitrogen atoms can also be present as quaternary salt, for example as
N-{C4-Cs)-alkyl sait such as N-methyt salt, wherein in one embodiment of the
invention the counter anion in such a quaternary salt Is a physiologically acceptable
anion which is derived from an acid that forms a physiologicaily acceptable salt. in
monosubstituted phenyl groups, the substituent can be located in the 2-position, the
3-position or the 4-position. in disubstituted phenyl groups, the substifuents can be
fccated in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-
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position. In trisubstituted phenyl groups, the substituents can be located in 2,3,4-
position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,8-position or 3,4,5-position.
Naphthyl can be 1-naphthyl {= naphthalen-1-yl) or 2-naphthyl (= naphthalen-2-yl). In
monosubstituted 1-naphthyl groups, the substituent can be located in the 2-, 3-, 4-, 5-
, 6-, 7- or 8~-position. In monosubsiituted 2-naphthyl groups, the substituent can be
located in the 1-, 3-, 4-, 5-, 8-, 7- or 8-position. In disubstituted naphthyl groups, the
substituents can likewise be located in any positions both in the ring via which the
naphthyl group is bonded and/or in the other ring. This statement relating to the
monovalent residues applies accordingly to the respective divalent residues, such as
phenyleng groups representing R?, for example, which thus can likewise be
unsubstifuted or substituled, forexample by 1,2, 3 or4,orby 1, 2 0r 3, orby 1 or 2,
or by 1, identical or different substituenis which can he located in any positions.

In radicals of aromatic heterocycles representing R? or R?, which may be designated
as heteroary! and hetercarylene groups, as well as in all other heterocyclic rings in
the compounds of the formula | including the group Het and the non-aromatic
heterocyclic groups representing R®, the ring heteroatoms are generally selected
from the group consisting of N, O and S, where N includes ring nitrogen atoms which
carry a hydrogen atom or a substituent as well as ring nitrogen atoms which do not
carry a hydrogen atom or a substituent. Ring heteroatoms can be located in any
positions, provided that the he’re’rocyc!ic system is known in the art and is stable and
suitable as a subgroup for the desired purpose of the compound of the formula | such
as use as a drug substance. In one embodiment of the invention, two ring oxygen
atoms cannet be present in adjacent ring positions of any heterocycle, in another
embodiment two ring heteroatoms selected from the group consisting of oxygen and
sulfur cannot be present in adjacent ring positions of any heterocycle. Saturated rings
do not contain a double bond within the ring. Unsaturated ring systems can be
aromatic or partially unsaturated including partially aromatic, in which latter case one
ring in a bicyclic ring system is aromatic and the ring system is bonded via an atom in
the non-aromatic ring. Depending on the respective group, unsaturated rings can
contain one, two, three, four or five double bonds within the ring. Aromatic groups

contain a cyclic system of six or ten delocalized pi electrons in the ring. Depending
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on the respective group, saturated and non-aromatic unsaturated heterocyslic rings,
including Het and non-aromatic groups represeniing R°, can be 3-membered, 4~
membered, 5-membered, 6-membered, 7-membered, 8-membered, 8-membered or
10-membered. In one embodiment of the invention, aromatic heterccyclic rings are 5-
membered or 6-mambered monocyclic rings or 8-membered, 8-membered or 10-
membarad bicyclic rings, in another embodiment 5-membered or 6-memberad
monocyclic rings or 9-membered or 10-membered bicyclic rings, in another
embodiment 5-membered or 8-membered monocyclic rings, wherein the 8-
membered, 9-membered or 10-membered bicyclic rings are composed of two fused
S-membered rings, a 5-membered ring and a 6-membered ring which are fused to
one another, and two fused 8-membered rings, respectively. In bicyclic aromatic
heterocyclic groups, one or both rings can contain heteraring 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
inciuding aromatic heterocyclic groups can be bonded via any suitable ring carbon
atom and, in the case of nitrogen heterocycles, via any suitable ring nitrogen atom. In
one embodiment of the invention, an aromatic heterocyclic group in a compound of
the formula I, independently of any other aromatic heterocyclic group, is bonded via a
ring carbon atom, in another embodiment via a ring nitrogen atom. Depending on the
definition of the respective helerocyclic 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 heterocydlic group, is
1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another embodiment 1 or 2, in
ancther embodiment 1, wherein the ring heteroatoms can be identical or different.
Heterocyclic groups which are optionally substituted, can independently of any other
heterocyclic group be unsubstituted or substituted by one or more identical or
different substituents, for example by 1,2, 3,40r5,0orby1,2,30r4, orby 1, 2 or 3,
orby 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-
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position and/or 4-position and/or 5-position and/or 8-position, in a pyridin-3-yl group

substituents can be located in the 2-position and/or 4-position and/or 5-position

and/or 8-position, in a pyridin-4-yl group substituents can be located in the 2-position

and/or 3-position and/or 5-position and/or 8-position.

Examples of parent heterocycles, from which heteracyclic groups including aromatic
heterccyclic groups, saturated heterocyclic groups and non-aromatic unsaturated
heterocyclic groups can be derived, are azete, oxete, pyrrole, furan, thiophene,
imidazoie, pyrazole, [1,3]dioxcle, oxazole (= [1,3loxazole), isoxazole (= [1,2]Joxazole),
thiazole (= [1,3)thiazole), isothiazole (= [1.2]thiazole), [1.2,3ltriazole, [1,2 4itriazole,
{1,2.4Joxadiazole, [1,3,4Joxadiazole, [1,2 4]ihiadiazole, [1,3,4}thiadiazole, tetrazole,
pyridine, pyran, thiopyran, pyridazine, pyrimidine, pyrazine, [1,3]oxazine,
[1.4loxazine, [1,3]ihiazine, [1,4lthiazine, [1,2,3]triazine, [1,3]dithiine, [1,4]dithiine,

[1,2 4)triazine, [1,3,6triazine, [1,2,4,5tetrazing, azepine, [1,3]diazepine,
[1,4ldiazepine, [1,3loxazepine, [1,4joxazepine, [1,3]thiazepine, [1,4ithiazepine,
azocing, azecine, cyclopentalblpyrrole, 2-azabicyclo[3.1.0lhexane, 3-
azabicyclo[3.1.0lhexane, 2-0xa-5-azabicyclo[2.2.1lheptane, Indole, isoindole,
benzothiophene, benzofuran, [1,3lbenzodioxole {= 1,2-methylenedioxybenzene),
[1,3]benzoxazole, [1,3]benzothiazole, berizoimidazole, thieno[3,2-clpyridine,
chromene, isochromene, [1,4lbenzodioxing, [1,4lbenzoxazine, [1,4]benzothiazing,
guinoline, isoguinoline, cinnoline, quinazoline, quinoxaling, phthalazine,
thienothiophene, [1,8]naphthyridine and other naphthyridines, pteridine, and the
respective saturated and partially saturated heterocycles in which one or more, for
example one, two, three, four or all double bonds within the ring system including
double bonds in aromatic ring are replaced with single bonds, such as azefidine,
oxetane, pyrrolidine, tetrahydrofuran, tetrahydrothiophene, imidazolidine, oxazolidine,
thiazofidine, dihydropyridine, piperidine, tetrahydropyran, piperazine, morpholine,
thiomorpholine, azepane, chroman, isochroman, [1,4]lbenzodioxans (= 1,2-
ethyienedioxybenzene), 2,3-dihydrobenzofuran, 1,2,3,4-tetrahydroguinoline, 1,2,3,4-
tetrahydroisoquinoling, for example,
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Examples of residues of aromatic heterocycles, which can occur in the compounds of
the formula §, are thiophenyi (= thienyl) including thiophen-2-yi and thiophen-3-vl,
pyridinyl (= pyridyl} including pyridin-2-vi (= 2-pyridyl), pyridin-3-yl (= 3-pyridyi) and
pyridin-4-yi (= 4-pyridyl), imidazoly! including, for example, 1H-imidazol-1-yl, 1H-
imidazoi-2-yl, 1H-imidazol-4-yl and 1H-imidazol-5-yl, [1,2 4]triazolyl including 1H-
11,2 4]-triazol-1-yl and 4H-[1,2,4-triazol-3-yl, tetrazolyl including 1 H-tetrazol-1-yl and
1H-tetrazol-5-yl, quinolinyt (= quinoiyl) including quinoiin-2-yi, quinolin-3-yi, quinolin-
4-yl, quinolin-5-yi, guinolin-8-yl, quinolin-7-yl and guinolin-8-yl, which all are optionally
substituted as indicated in the definition of the respective group. Examples of
residues of saturated and partially unsaturated heterocycles, which can occur in the
compounds of the formuia |, are azetidinyl, pyrrolidinyl including pyrrolidin-1-vi,
pyrrolidin-2-yl and pyrrolidin-3-yl, 2,5-dihydro-1H-pyrrolyl, piperidinyt including
piperidin-1-yl, piperidin-2Z-yl, piperidin-3-yl and piperidin-4-yi, 1,2,3.4-
tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 1,2-dihydropyridinyl, azepanyi,
azocanyl, azecanyl, octahydrocyciopentalblpyrrolyl, 2,3-dihydrobenzofuranyt
including 2,3-dihydrobenzofuran-7-yi, 2,3-dihydro-1H-indolyl, octahydro-1H-indolyi,
2, 3-dihydro-1H-isoindolyl, octahydro-1H-isoindclyl, 1,2-dihydroguinoling, 1,2,3,4-
tetrahydroguinolinyl, decahydroquinolinyl, 1,2-dihydroisoquinolinyl, 1,2,3,4-
tetrahydroisoquincliny, 1,2,3,4-tetrahydroisoquinolinyl, decahydroisoquinoliny,
decahydroisoquinolinyl, 4,5,6,7~tetrahydrothfeno{S,Q-c}pyridinyi, pyrazotidinyl,
imidazolidinyl, hexahydropyrimidinyl, 1,2-dihydropyrimidinyl, piperazinyl,
[1,3ldiazepanyl, |1 ,4)diazepanyl, oxazolidinyl, [1,3Joxazinanyi, [1,3]oxazepanyl,
morpholiny! including morpholin-2-yi, morpholin-3-yi and morpholin-4-yl,
{1, 4loxazepanyl, thiazolidinyl, [1,3}thiazinanyl, thiormorpholinyt including
thiomorpholin-2-yi, thiomorpholin-3-yt and thiomorpholin-4-yl, 3,4-dihydro-2H-
[1,4]thiazinyl, [1,3]thiazepanyl, [1,4}thiazepanyl, [1,4)thiazepanyl, oxetanyl,
tetrahydrofurany!, tetrahydrothieny!, isoxazolidinyl, isothiazoiidinyl, oxazolidinyi,
[1,2,4]-oxadiazoiiding, {1,2,4]-thiadiazolidinyl, [1,2,4}triazolidinyl,
{1.3,4loxadiazolidinyl, [1,3,4lthiadiazolidinyl, {1,3.4}triazolidinyl, 2,3-dihydrofuranyi,
2,5-dihydrofuranyl, 2,3-dihydrothienyl, 2,5-dihydrothienyt, 2,3-dihydropyrrolyl, 2,3-
dihydroisoxazolyl, 4.5-dihydroisoxazolyt, 2,5-dihydroisoxazolyi, 2,3~
dihydroisothiazolyl, 4,5-dihydroisothiazolyi, 2,5-dihydroisothiazolyl, 2,3-
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dihydropyrazotyl, 4,5-dihydropyrazolyl, 2,5-dihydropyrazolyl, 2,3-dihydrooxazolvi, 4,5-
dihydrooxazelyl, 2,5-dihydrooxazolyl, 2,3-dihydrothiazolyl, 4,5-dihydrothiazolyl, 2,5-
dihydrothiazolyl, 2,3-dihydroimidazolyl, 4,5-dihydroimidazolyl, 2,5-dihydroimidazoiyl,
tetrahydropyridazinyl, tetrahydropyrimidinyl, tetranydropyrazinyl,
tetrahydro[1,3,5]triazinyi, [1,3]dithianyl, tetrahydropyranyl, tetrahydrothiopyranyi,
[1,3ldioxolanyl, 3.4,5,6-tetrahydropyridinyl, 4H-[1,3%thiazinyt, 1,1-dioxo-2,3,4,5-
tetrahydrothienyl, 2-azabicycio[3.1.0lhexyl including 2-azabicyclo[3.1.0Thex-2-yi, 3~
azabicyciol3.1.0}hexy! including 3-azabicyclof3.1.0lhex-3-yl, 2-oxa-5- |
azabicyclo[2.2.1}-heptyl including 2-oxa-5-azabicyclo[2.2. 11-hept-5-yl, which all are
honded via any suitable ring carbon atom or ring nitrogen atom and are optionaily
substituted as indicated in the definition of the respective group.

Halogen is fluoriﬁe, chiorine, bromine or iodine. In one embodiment of the invention,
any halogen in a compound of the formuia | is independently of any other halogen
selected from the group consisting of fluorine, chlorine and bromine, in ancther

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 ina chainoraring is
substifuted by oxo, i.e. by a doubly bonded oxygen atom, it becomss a C(O) {=
C{=0)) group. Evidently, an oxo group cannot occur as a substifuent on a carbon
atom in an aromatic ring such as in a phenyi group, for example. When a ring sulfur
atom in a heterocyclic group can carry one or two oxe groups, it is a non-oxidized
sulfur atom 8 in case it does not carry any oxo group, or it is an $(0) group (=
suffoxide group, S oxide group) in case it carries one oxo group, or it is an S(O),

group (= sulfone group, 3,8 dioxide group} in case it carries two oxo groups.

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

substantially R configuration, or as a mixture of the 8 isomer and the R isomer in any
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ratio, The invention includes all possible enantiomers and diastereomers and
mixtures of fwo or more sterecisomers, for example mixiures of enantiomers and/or
diastereomers, in all ratios. Thus, compounds according o the invention which can
exist as enantiomers can be present in enantiomerically pure form, both as
levorotatory and as dextrorotatory antipodes, and in the form of mixtures of the two
enantiomers in all ratios including racemates. In the case of a E/Z isomerism, or
cis/trans isormerism, for example on double bonds or rings such as cycloalkyl rings,
the invention includes both the E form and Z form, or the c¢is 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
substantiaily pure, individual sterecisomer. The preparation of individual
sterevisomers can be carried out, for example, by separation of a mixture of isomers
by custormary methods, for example by chromatography or crystallization, by the use
of stereochemically uniform starting materiais in the synthesis, or by stereoselective
synthesis, Optionally, a derivatization can be carried out before a separation of
stereoisomers. The separation of a mixture of sterecisomers can be carried out at the
stage of the compound of the formula | or at the stage of a starting material or an
intermediate during the synthesis. The present invention also includes ali tautomeric

forms of the compounds of the formula | and their salis and solvaies.

In case the compounds of the formula | contain one or more acidic and/or basic
groups, i.e. sali-forming groups, the invention also inciudes their corresporéding
physiologically or toxicologically accepiable saits, i.e. non-foxic salts, in particular
their pharmacedutically acceptable salts. Thus, the compounds of the formula | which
contain an acidic group, such as a hydroxycarbonyl group (= carboxyl group = C{O)-
OHM 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 satfts, for
example. More specific examples of such salts include sodium salts, potassium salts,
calcium salis, magnesium salts, quatemary ammonium sal{s such as
tetraalkylammenium salts, or acid addition salts with ammonia or organic amines
such as, for example, ethylamine, ethanolamine, triethanclamine or amino acids.

Compeounds of the formula | which contain a basic group, i.e. a group which can be
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protonated such as an amino group or a nitrogen heterocycle, can be present on
such groups, and can be used according to the invention, in the form of their addition
salts with inorganic and organic acids. Exampies for suitable acids include hydrogen
chloride, hydrogen bromide, phosphoric acid, sulfuric acid, methanesulfonic acid,
oxalic acid, acetic acid, trifluoroacetic acid, tarfaric acid, lactic acid, benzoic acid,
malonic acid, fumaric acid, maleic acid, citric acid, and other acids known to the
person skilled in the art. If a compound of the formuia | simultaneously contains an
acidic group and é basic group in the molecule, the compound also includes, in
addition fo the salt forms mentioned, inner saits (= 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 exampie, 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 anocther salt. The invention also includes all
salts of the compounds of the formula | which, owing to low physiological
compatibility of the séi’cwforming acid or base, are not directly suitable for use in
pharmaceuticals but which can be used, for example, as intermediates for chemical

reactions or for the preparation of physiologically acceptable salts.

The present invention includes ali solvates of compounds of the formuta |, for
exampie hydrates or adducts with alcohols such as (C-Cy)-aikanols, active
metabolites of the compounds of the formula |, and also prodrugs and derivatives of
the compounds of the formula | which in vitro may not necessarily exhibit
pharmacological activity but which in vivo are converied info pharmacologically active

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

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

another embodiment of the invention, A is O, in another embodiment of the invention,
Alis S.
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The alkanediyl, alkenediyl and alkynediyl groups occurring in the group X can be
linear or branched, as already indicated with respect to such groups in general, and
these groups as well as cycloalkanediyl groups representing X can be bonded to the
adjacent groups, i.e. to the heterocycle Y and to the group R? or, in the case of the
group alkanediyloxy, o the oxygen atom of the alkanediyioxy group, via any
positions. The adjacent groups can be bonded to the same carbon atom or to
different carbon atoms in the group X, In one embodiment, the chain of carbon atoms
in atkanediyl, alkenediy! and alkynediyl groups occurring in the group X which directly
connects the heterocycle Y to the group R? or, in the case of the group alkanediyloxy,
to the oxygen atom of the alkanediyloxy group, consists of 1, 2, 3 or 4 carbon atoms,
in another embodiment of 1, 2 or 3 carbon atoms, in another embodiment of 1 or 2
carbon atoms, in another embodiment of 1 carbon atom. In the case of 2
cycloalkanediyl group representing X, in one embodiment the heterocycie Y and the
group R? are bonded to two ring carbon atoms which are in 1,2-position, 1,3-position
or 1,4-positicn with respect to each other, in another smbodiment in 1,2-position or

1,3-position with respect to each other, in another embodiment in 1,2-position with

-respect 1o each other, in another embodiment in 1,4-position with respect to each

other. In one embodiment, X is selected from the group consisting of (C1-Cg)-
alkanediyl, {C,-Cs)-alkenediyl, (Cs-Cr)-cycioalkanediyl and (C+-Ce)-alkanediyioxy, in
ancther embodiment from (C4-Cg)-alkanediyl, (Co-Ce)-alkenediyl and (C4-Cg)-
alkanedivioxy, in another embodiment from (C4-Cg)-alkanediyl, (Cs-Cy)-
cycloalkanediyl and (C+-Cg)-alkanediyioxy, in another embodiment from {C-Ce})-
alkanediyl and (C+Cg)-alkanediyloxy, in another embodiment from (C+-Cg)-alkanediyl,
(Co-Cg)-alkenediyl, (Co-Co)-alkynadiyl and (Cs-Cr)-cycloalkanediyl, in another
embodiment from (C1-Cg)-alkanediyt, (Co~Ce)-alkenediyl and (Cs-Cri-cycioalkanediyl,
in another embodiment from (C+-Cg}-alkanediyl and (C,-Ce)-alkenediyl, in another
embadiment X is (C4-Cs)-alkanediyl, in anaother embodiment X is (C,-Cq)-alkenediyl,
in ancther embodiment X is (C3-Cr)-cycloaikaneadiyl and in another embodiment X is
{C+-Cs)-alkanediyloxy, all of which are optionally substituted as indicated. In one
embodiment, a {C4-Cgj-alkanediyl group present in X is a (C+-Cy)-alkanedivt group, in
another embodiment a (C4-Cs)-alkanediyl group, in another embodiment a (C4-Cy)-

alkanediyl group. in one embodiment, the (C,-Ce)-alkenediyl and {(C,-Ce)-alkynediyl
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groups representing X are (Cz-Ca)-alkenediyl and (Co-Cy)-alkynediyi groups, in
another embodiment (C~Csy)-alkenediyi and (C-Cs)-alkynediyl groups. In one
embodiment, the (Cs-Cr}-cycioalkanediyl group representing X is a (Cs-Ce)-
cycloaikanediyf group, in ancther embodiment a (C3-Cy)-cycloalkanediyt group, in
another embodiment a cyclopropanedivi group, in another embodiment a
cyclohexanediyl group. Examples of groups X from which the respective group
representing X may be selected in the above embodiments or from which X is
selected in another embodiment of the invention are methylene, -CH(CH;)- (ethane-
1,1-diyl}, -CH>-CHa~ (ethane-1,2-diyl, 1,2-ethylene), -C(CHs)- (1-methylethane-1,1-
diyl), ~CHy-CHy-CHy- (propane-1,3-diyl, 1,3-propylene), -CHa-CH(CHa)- and -
CH{CH3)-CHs- (propane-1,2-diyi, 1,2-propylene), which exemplify the group {C+-Cg)-
alkanediyl, -CH=CH- {ethene-1,2-diy}), -CH=CH-CH,- and -CHy-CH=CH- {(prop-1-
ene-1,3-divi and prop-2-ene-1,3-diyl) and
-CH=C(CH3)- and -C(CHz)=CH- (prop-t-ene-1,2-diyl), which exemplify the group (Cy-
Cej-atkenediyl, -C=C- (ethynediyl) and -CH-C=C- and -C2C-CHy- (prop-1-yne-1,3-
diyl and prop-2-yne-1,3-diyi), which exemplify the group (C,-Ce)-alkynediyi,
cyclopropane-1,1-diyl, eyclopropane-1,2-divl and cyciohexane-1,4-diyl, which
exemplify the group (Cs-Cy)-cycloalkanediyl, -CH;-O- (methyleneoxy), -CHp-CHp-0O-
(ethane-1,2-divioxy}), ~-CH(CHg}-O- (ethane-1,1-diyioxy), ~-C(CHz)~0- (1-
methyiethane-1,1-divioxy), -CHy-CH-CH,-O- (propane-1,3-diyloxy) and ~CH,-CHs-
Ciz-CHy-O- {butane-1,4-diyloxy), which exemplify the group (C1-Ce)-alkanediyloxy,
alt of which are opticnally substituted as indicated. Thus, in one embodiment X is
selected from the group consisting of -CHy-O-, -CHz-CHp-O-, -=CH(CH3)-0- and -
C(CHj3)2-0O~, in another embodiment from ~CHy-O-, ~-CHz-CH-0O- and -CH(CH3)-0-, in
another embodiment from —CHo-O- and -CH(CHa)-O-, and in another embodiment X
is -CHz-0-, all of these groups being optionally substituted as indicated, and in which
the oxygen atom is bonded to the group R?. In one embodiment, the number of
substifuents which are eptionally present in X, is 1, 2, 3 or 4, in another embodiment
1, 2 or 3, in another embodiment 1 or 2, in ancther embodiment 1, and in another
embodiment the group X is not substituted by substituents selected from the group
consisting of fluorine and hydroxyl. In one embodiment, the number of hydroxy
substituents in X is not greater than 2, in another embodiment not greater than 1. In
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one embodiment, ne more than one hydroxy substifuent 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 (C2-Cs)-alkenediyl. in one
embodiment, hydroxy substituents are not present on the carbon atom in the group
(C+-Ce)-atkanediyloxy which is bonded fo the oxygen atom, in another embodiment
no substifuents are present oﬁ the carbon atom in the group (C+-Cg)-alkanediyloxy
which is bonded to the oxygen atom, i.e. in this latter embodiment all carbon atoms
which are not linked to said oxygen atom are optionally substituted by one or more
identical or different substituents selected from the group consisting of fluorine and
hydroxyt. The double bond in the group (C»-Cg)-alkenediyl can have E configuration
or Z configuration. In one embodiment it has E configuration, in another embodiment
it has Z configuration. |

The 4-membered to 7-membered saturated or partially saturated, monocyclic or
bicyclic heterocycle Y comprises the ring nitrogen atom depicted in formula 1, which
carries the carbonyl group bonded to the group X, as ring hetercatom, and in addition
comprises G, 1, 20r 3, in one embodiment of the invention 0, 1or2, in ancther
embodiment G or 1, in another embodiment 1 or 2, in another embodiment 1, in
anocther embodiment 0, identical or different further ring heteroatoms selected from
the group consisting of N, O and S, wherein one or two of the additional ring nitrogen
atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one of the ring
sulfur atoms can carry one or fwo oxo groups, and wherein the heterocycie is
optionally substituted on one or more ring carbon atoms by identical or different (Cq-
Ca)-alkyl substituents. In one embodiment, the additional heteroatoms which can be
present in Y, are selected from the group consisting of N and O, in another
embodiment from the group consisting of N and S, in ancther embodiment from the
group consisting of O and S, in another embodiment they are N atoms, in another
embodiment they are O atoms, and in another embodiment they are S atoms. As
applies to the compounds of the formula | in general, ring heteroatoms in Y can be
tocated in any positions, provided that the heterocyclic system is known in the art and
is stable and suitable as a subgroup for the desired purpose of the compound of the

formula | such as use as a drug substance. in one embodiment of the invention, two
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ring oxygen atoms in Y cannot be present in adjacent ring positions, in another
embodiment two ring heteroatoms in Y selected from the group consisting of oxygen
and sulfur cannot be present in adjacent ring positions, and in another embodiment
two ring heteroatoms in Y, including the rmg nitrogen atom which is depicted _in _
formula I, cannot be present in adjacent ring positions. In case Y is saturated, the
heterocycle Y does not contain double bonds within the ring. In case Y is partially
unsaturated, i.e. the heterocycie Y contains one or more double bonds within the ring
but is non-aromatic, in one embodiment the heterocycle contains one or two, in
another embadiment one, double bonds within the ring which can be present in any
suitable positions. In one embodiment, Y is saturated, in ancther embodiment Y is

partially unsaturated.

In one embodiment, Y is a 4-membered to 6-membered, in another embodiment a 4-
membered to S-membered, in another embodiment a 5-membered to 8-membered,
in another embodiment a 4-membered, in another embodiment a 5-membered, in
another embodiment a 6-membered heterocycle which is saturated or partially
unsaturated and monocyclic or bicyclic, and which is otherwise defined as indicated
with respect fo Y in general, as far as applicable. In one embodiment, the number of
ring members in a monocyclic heterocycle representing Y is as indicated in the
general definition of Y or in the aforementionad embodiments, and a bicyclic
heterocycle representing Y is 6-membered to 7-membered, in anather embodiment
t-membered, in another embodiment 7-membered. In bicyclic heterocycles
representing Y the bridgehead atoms can be nitrogen atoms, which are any of the
ring nitrogen atoms which can be present in addition to the ring nitrogen atom
depicted in formula I, and/or ring carbon atoms. In one embodiment, one of the
bridgehead atoms in a bicyclic heterocycie representing Y is a carbon atom and the
other is a carhon atom or a nitrogen atom, in another embodiment both bridgehead
atoms are carbon atoms. Examples of bicyclic ring systems from which bicyclic
heterocycles representing Y are chosen in one embodiment, are bicyclo[3.1.0],
bicycio[3.2.0], bicyclo[4.1.0], bicyclo[2.2.1] and bicyclo[2.1.1] ring systems which
comprise the ring nitrogen atom depicted in formula and additional ring heteroatoms

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



10

15

20

25

30

WO 2041/088078 PCT/EP2011/050299
21
and are otherwise defined as indicated with respect to Y in general, as far as
applicable. In one embodiment, a bicyclic heterocycle representing Y is saturated. In
one embodiment Y is & monocyclic heterocycle, in ancther embodiment Y is a
bicyclic heterocycle. In one embodiment, the number of (C4-Cy)-alkyl substituents
which are optionally present on ring carbon atoms in Y, is one, fwo, three or four, in
another embodiment one or two, and in another embodiment Y is not substituted on
ring carbon atoms by (C+-Cy)-alkyl substituents.

In one embodiment, Y is a 4-membered to 7-membered saturated monocyclic or
bicyclic heterocycle which, in addition to the ring nitrogen atom shown in formula |,
contains 0 or 1 ring heteroatoms selected from the group consisting of N, O and S,
where the additional ring nitrogen atom may carry a hydrogen atom or a (C;-Cy)-alkyl
substituent and the ring sulfur atom may carry ong or two oxo groups and where the '
heterocycle is optionally substitufed at one or more ring carbon atoms by identical or
different (C+-Cy)-alkyl substituents. in another embodiment, Y is a 4-membered to 6-
membered, saturated, monocyciic heterocycle which does not comprise further ring
heterpatoms in addition o the ring nitrogen atom depicted in formula |, wherein the
ring is optionally substituted on one or more ring carbon atoms by identical or
different (C+-Cy)-alkyl substituents. In another embodiment, Y is seiecied from one or
more of the heterocycles azetidine, pyrrolidine and piperidine, the ring nitrogen atom
of which is the ring nitrogen atom of Y depicted in formula | which carries the
carbonyl group bonded {o the group X, wherein these heterocycles are optionally
substituted on ring carbon atoms by one or.more identical or different (C4-Cy4)-alkyl
substifuents, and in another embodiment these heterocycles do not carry atkyl

substituents.

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

nitrogen atom or separated from said ring nitrogen atom by one or two ring members,
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in another embodiment it is bonded to a ring carbon atom which is adjacent to said
ring nitrogen or separated from said ring nitrogen atom by at least one ring member,
in ancther embodiment it is bonded to a ring carbon atorm in Y which is separated
from said ring nitrogen atom by one or two ring members, and in another
embodiment it is bonded te a ring carbon atom which is separated from said ring
nitrogen atom by at least one ring member. For example, in case of g heterocycle Y
which does not contain further ring heteroatoms in addition to the nitrogen atom
depicted in formula | and in which said ring nitrogen atom thus is in position 1 of the
heterocycle, in one embodiment the group R*-0-C(0)- is bonded fo & ring carbon
atom in any position, in another embodiment it is bonded in position 2, in another
embodiment in position 3, in another embodiment in position 4, in another
embodiment in position 2 or 3, in ancther embodiment in position 3 or 4, in another
embodiment in position 2, 3 or 4. In one embodiment, in a partially unsaturated
heterocycle Y the group R4—O-C(O)~ is bonded to a ring atom which is not part of a
double bond. In ane embodiment, in case of a hicyclic heterocycle Y the group R*-0-
C{O})- is bonded to a ring atom which is not a bridgehead atom. The group Y can be
present on the heterocycie Y in any stereochemical position, for example in endo
position or exo position in the case or a bicyclic ring Y, or in cis position or in trans
position with respect ’{d an substituent on Y, oron a carbon atom having S
configuration or a carbon atom having R configuration. For example, in the case of a
ring Y which is selected from the group consisting of azetidine, pyrrolidine, piperidine
and perhydroazepine, the ring nitrogen atom of which is the ring nitrogen atom of Y
depicted in formula I, and which carries the group R*-0O-C(O)- in position 2, in one
embodiment the carbon afom carrying the group R*0-C(O)- is present in 3
configuration. Examples of the grouping R*0-C(O)-Y- from which this grouping in the
compounds of the formula [ is chosen in one embodiment, are 2-
hydroxycarbonylazetidin-1-yl, 2-{{C4-Cs)-alkyloxycarbonylazetidin-1-yt, (S)-2-
hydroxycarbonylazetidin-1-yi, (8}-2-((C+-C,)-alkyloxycarbonylazetidin-1-yl, 3~
hydroxycarbonylazetidin-1-yi, 3-((C1-Cy)-alkyioxycarbonyllazetidin-1-yi, 2-
hydroxycarbonylpyrrolidin-1-yl, 2~(((31-C4)-;alkyioxycarbony§)pyrmiiéin~1~yl, (S)-2-
hydroxycarbonylpyrrolidin-1-yi, (S)-2-((C,-Ca)-alkyloxycarbonylpyrrolidin-1-yl, 3-
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hydroxycarbonylpyrrolidin-1-yl, 3-({C4-Cs)-alkyloxycarbonyl)pyrrolidin-1-yl, 2-
hydroxycarbonylpiperidin-1-yl, 2-((C4-Cs}-
alkyloxycarbonylpiperidin-1-yl, (8)-2-hydroxycarbonylpiperidin-1-yi, (§)-2-({C+-Cs)-
alkyioxycarbonyhpiperidin-1-yi, 3-hydroxycarbonyipiperidin-1-yi, 3-{(C+-Cy)-
alkyloxycarbonylpineridin-1-yl, 4-hydroxycarbonylpiperidin-1i-vi, 4-{(C+-Cy}-
alkyloxycarbonyl)piperidin-1-yl, 2-hydroxycarbonyiperhydroazepin-1-yi, 2-{{C+-Cy}-
alkyloxycarbanyl)perhydroazepin-1-yl, (8)-2-hydroxycarbonylperhydroazepin-1-yl,
(8)-2~((C+-Cy)-alkyloxycarbonyl)perhydroazepin-1-yi, 3-
hydroxycarbonylperhydroazepin-1-yi, 3-({C4-Ca}-alkyloxycarbonylperhydroazepin-1-
yl, 4-hydroxycarbonylperhydroazepin-1-yi, 4-({C+-Cy)-
alkyloxycarbonyl)perhydroazepin-1-yl, 2-hydroxycarbonyimorpholin-4-yt, 2-({C+-Cs)-
alkyloxycarbonylmorpholin-4-yl, 3-hydroxycarbonylmorpholin-4-yi, 3-((C1-Cy)-
alkyloxycarbonylymorpholin-4-yl, 2-hydroxycarbonyithiomorpholin-4-yi, 2-({C1-Ca)-
alkyloxycarbonyhthiomorpholin-d-yl, 3-hydroxycarbonyithiomorpholin-4-yi, 3-({(C+-Cq)-
alkyloxycarbonyhthiomorpholin-4-yi, 2-hydroxycarbonyt-1,1 -dioxothiomorpholinm&yi,
2-{(C4-C4alkyloxycarbonyl}-1,1-dioxothiomorpholin-4-yi, 3-hydroxycarbonyt-1,1-
dioxothiomorpholin-4-yl, 3-({C+-Cy)-altkyioxycarbonyl)-1, 1-dioxothiomorpholin-4-vi, 2-
hydroxycarbonyt-4-methyloiperazin-1-yl, 2-({C+-Cs)-atkyloxycarbonyl)-4-
methylpiperazin-1-yl, 3-hydroxycarbonyl-4-methylpiperazin-i-yi, 3-((C+-Ca)-
alkyloxycarbonyl-1-methylpiperazin-1-yl.

In one embodiment of the invention, the number t is selected from the group
consisting of 0, 1 or 2, in another embodiment from 0 or 1, in ancther embodiment
from 1, 2 or 3, in ancther embodiment from 1 or 2, in another embodiment tis 0, in
another embodiment tis 1. In one embodiment, R' is selected from the group
consisting of (C+-Cg)ratkyl, (Cs-Cy)-cycloalkyl-CiHar and Het-CiHar, in another
embodiment from (C4-Cq)-alkyl and (Cs-Co)-cyeloalky-CiHo, in another embodiment,
R is (C+-Ce)-alkyl, in another embodiment, R’ is (Cs-Cr)-oycloalkyl-CiHa-, and in
another embodiment, R' is Het-CiHar. In one embodiment, R is (Cs-Cr)-cycloatkyl-
CtHgg— in which t is selected from the group consisting of 0, 1 and 2, in ancther
embodiment, R' is {(C3-Cr)-cycloalkyl-CiHar in which tis selected from the group
consisting of 0 and 1, in another embodiment, R" is (Cs-Cr)-cycloalkyl-CHa-, in
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another embodiment, R is (Cs-C7)-cycloalkyl, in another embodiment, R’ is Het-
CiHz- in which 1 is selected from the group consisting of 0, 1 and 2, in another
embodiment, R is Het-CiHy- in which t is selected from the group consisting of 0 and
1, in another embodiment, R' is Hat-CHy-, in ancther embodiment, R' is Het. In one
embodiment, a (C4-Cg)-alkyl group which represents R’ is (C,-Cg)-alkyl, in another
embodiment {Co-Csi-alkyl, in another embodiment (C;-Cs)-alkyl. In one embodiment,
a (C-Cy)-alkenyl group and a {Cx-Cs)-alkynyl group representing R' are Cs-Ce)-
alkenyl and {C;5-Cs)-alkynyl, respectively, in another embodiment (C3-Cy)-alkenyl and
(C5-Ca)-alkynyl, respectively. In one embodiment, a (Cs-Cr)-cycloalky! group which is
present in R’ is (Cs-Cs)-cycloalkyl, in another embodiment (Ca-Cs)-cycloalkyl, in
another embodiment {(C3-Cy)-cycloalkyl, in another embodiment cyclopropyl. In one
embodiment, a group Het which represenis R'is a 4-membered fo G—membered,_in
another embodiment a 4-membered or 5-membered, in another embodiment a 4-
membered, saturated monocyclic heterocycle which is attached via a ring carbon
atom and which has 1 or 2 identical or different ring heteroatoms, in anothar
embodiment 1 ring heteroatom, which arefis selected from the group consisting of N,
0 and 5, in ancther embodiment from O and S, and which, in another embodiment,
represent O atoms. In one embodiment, a group Het which represents R' is an
oxetanyl group, for example an oxetan-3-yl group. In one embodiment, the number of
substituents optionally present at a group Het representing R is one, two or three, in
another embodiment one or two, in another embodiment one, and in another
embodiment such a group Het is unsubstituted. In one embodiment, a (C+Cy)-alky!

substituent present at a group Het representing R’ is a methyl group.

in one embodiment of the invention, the number of ring hetercatoms in an aromatic
heterocycle representing R? is 1 or 2, in another embodiment, itis 1. In one
embodiment of the invention, R* is selected from the group consisting of phenylene
and a divalent residue of an aromatic, 6-membered monocyclic heterocycle which
comprises 1, 2 or 3 ring nitrogen atoms, in another embodiment 1 or 2 ring nitrogen
atoms, In another embodiment 1 ring nitrogen atom, whetre one of the ring nitrogen
atoms can carry a substituent R’ which is oxy, i.e. where one of the ring nifrogen

atoms can be oxidized 1o the N-oxide, and where the phenylene and divalent residue
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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 aiom 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 b-membered heterocycle which comprises 1, 2 or 3 identical or different ring
heterocatoms selected from the group consisting of N, O and S, wherein one of the
ring nifrogen atoms can carry a hydrogen atom or a substituent R, and wherein the

divalent residue of an aromatic heterocycle is optionally substituted on one or more

~ ring carbon atoms by identical or different substituents R%. In one embodiment, a

residue of an aromatic heterocyclic group representing R? is selected from the group
consisting of furandiyl, thiophenediyl, oxazolediyl, thiazolediyl, pyridinediyl,
pytidazinediyl, pyrimidinediyi and pyrazinediyi, in another embodiment from furandiyl,
thiophenediyl, thiazolediyl, pyridinediyl, pyridazinediyl, pyrimidinediy! and
pyrazinediyl, in another embodiment from furandiyl, thiophenedivi, pyridinediyi,
pyridazinediyl, pyrimidinediyl and pyrazinediyl, in another embodiment from furandiyl,
thiophenediyl, pyridinediyl and pyrimidinediyl, in another embodiment from furandiyt,
thiophenediyl 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
to the group X, can be in any positions. A phenylene group representing R can be
1,2-phenylene, L.e. the oxazolopyrimidine ring and the group X can be bonded in 1,2~
position, or ortho position, with respect 1o each other, it can be 1,3-phenyiene, i.e. the
oxazolopyrimidine ring and the group X can be bonded in 1,3-position, or meta
position, with respect to each other, and it can be 1,4-phenylene, i.e. the
oxazolopyrimidine ring and the group X can be bonded in 1,4-position, or para

position, with respect fo each other. In one embediment, a phenylene group
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representing R? is selected from the group consisting of 1,3-phenyiene and 1,4~
phenylene, in another embodiment it is 1,3-phenyleneg, and in another embodiment it
is 1,4-phenylene, which groups are all optionally substituted as indicated with respect
to R% In one embodiment, R? is selected from one or more of the groups phenylene,
furan-2,5-divi, thiophene-2,4-diyl, thiophene-2 5-diyl, pyridine-2,4-diyl, pyridine-2,5-
diyl, pyridine-3,5-diyl, pyridine-2,8-diyl and pyrimidine-2,5-diyl, in another
embodiment from the groups furan-2,5-diyi, thiophene-2,4-diyl, thiophene-2,5-divl,
pyridine-2,4-diyl, pyridine-2,5-diyl, pyridine-3,5-diyl, pyridine-2,6-diyl and pyrimidine-
2,5-diyl, in another embodiment from pyridine-2, 4-diyl, pyridine-2,5-diyl, pyridine-3,5-
diyl and pyridine-2,6-diyl, in another embodiment from phenylene, pyridine-2,4-diyi,
pyridine-2,5-diyl, pyridine-3,5-diyl and pyridine-2,6-diyl, which all are optionaily
substituted as indicated with respect to R®, In one embodiment, the number of
substituents RZZ 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 ancther embodiment 1, 2 or 3, in another
embodiment 1 or 2, in another embodiment 1. Ring nitrogen atoms in R? which do not
carry a substituent R¥ carry a hydrogen atom.

In one embodiment of the invention, R® is selected from the group consisting of (Cs-
Ce)-alkyl, (C2-Ce)-alkenyl and (Cy-Ce)-alkynyl, in another embodiment, R® is (Cq-Caq)~
alkyl, in another embodiment, R® is (Co-Cs)-alkyl, and in ancther embodiment, R® is
(C4-Cy)-alkyl, with the proviso that R® may not be an alkyl group if A is S. In ancther
embodiment, R® is selected from the group consisting of (Cs-Cyj-cycloalkyi-CyHa-
and Het-C,Hz~, in another embodiment, R? is (Cs-C7)-cycloalkyl-C Ha-, and in
another embodiment, R? is Het-C,Hy,-, where in this embodiment u and v
independently of one another are selected from the group consisting of 1 and 2. In
one embodiment, u is 1, in another embodiment, u is 2, in one embodiment, vis 1, in
another embodiment, v is 2. In one embodiment, the group (Cs-Co)-cycloalkyl-CuHa, -
which represents R° is selected from the group consisting of cyclopropyi-CuHa-,
cyclobutyl-C M- and cyclopentyt-C Hay- , and the group Het-CyHa~ which
represents R® is tetrahydrofuranyl-C,Haz,-. In one embodiment, R® is selected from the

group consisting of cyclopropyi-CyHa-, cyelobutyl-C M- and cvclopentyl-CyHoy-.
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In one embodiment, R® is selected from the group consisting of (Ca-Cr)-cycloalkyl-
CuHzu- and Het-C Ha,-, or R? is a radical of a saturated or unsaturated, 3-membered
to 10-membered, monocyclic or bicyclic ring which contains 0, 1, 2, 3 or 4 identical or
different ring heteroatoms selected from the group consisting of N, O and 8, whersin
one or two of the ring nitrogen atoms may carry a hydrogen atom or a {(C4-Cyg)-alkyl
substituent and one or two of the ring sulfur atoms may carry one or two oxo groups,
and where the radical of a ring is optionalily substituted at one or more ring carbon
atomns by identical or different substituents R*!, and in another embodiment R® is a
radical of a saturated or unsaturated, 3~-membered to 10-membered, monocyclic or
bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different ring heteroatoms
selected from the group consisting of N, O and S, where one or two of the ring
nitrogen atoms may carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one or
two of the ring sulfur atoms may carry one or two 0xo groups, and where fhe residue
of a ring is optionally substituted at one or maore ring carbon atoms by identical or
different substituents R*". In one embodiment, the number of ring heteroatoms in the
ring representing R% is 0, 1, 2 or 3, in ancther embodiment 0, 1 or 2, in ancther
embodiment 0 or 1, in another embodiment 0, in another embodiment itis 1, 2, 3 or
4, in another embodiment 1, 2 or 3, in another embodiment 1 or 2, in ancther
embodiment 1. Thus, the radical of the ring which represents R® may be carbocyclic
or heterocyclic. In one embodiment, the ring heteroatoms in R® are selected from the
group consisting of N and O, in another embodiment from N and S, in another
embodiment from O and S, in another embodiment they are N, where ring nitrogen
atoms may carry a hydrogen atom or a {C+-Cy)-alkyl substituent as ocecurs in
saturated or partially unsaturated heterocycles or in 5-membered aromatic rings in
heterocycles such as pyrrole or benzimidaioie, for exampie, or may not carry a
hydrogen atom or a (C4-Cy)-alkyl substituent as occurs in aromatic heterocycles such
as imidazole or pyridine, for example. In a radical of a heterocycle representing R?
which contains one or more ring suliur atoms, in one embodiment one of the ring
sulfur atoms is non-oxidized or carries one or two oxo groups, and all other ring sulfur
atoms are non-oxidized. The radical of a monocyclic or bicyclic ring representing R®
may be bonded to the group A via any suitable ring carbon atom or ring nitrogen
atorn. In one embodiment i is bonded via a ring carbon atom, in another embodiment
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it is bonded via a ring carbon atom or, in case A i‘s NH, via a ring nitrogen atom, and
in another embodiment it is bonded via a ring nitrogen atom. The radical of a
monacyclic or bicyclic ring representing R” may be unsaturated and in this case may
contain,2,3,4o0r5,0r1,2, 3or4,0or1,20r3, or1or2, or1, double bonds within
the ring and may be aromatic or non-aromatic in any of the two rings, or it may be
saturated and in this latter case contain no double bonds within the ring. In one
embodiment, the radical of the ring representing R® is saturated or aromatic, in
another embodiment it is saturated, and in another embodiment it is aromatic. In ons
embediment, the radical of the 3-membered or 4-membered ring 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 nitrogen
atoms may be present, {n one embodiment, the number of optional substituents R
on ring carbon atorns in the ring representing R®is 1, 2, 3, 4, 5 or 6, in another
embodiment 1, 2, 3, 4 or 5, in ancther 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® may be 3-mambered, 4-membered, 5-membered, 6-
membered, 7-membered, 8-membered, 9-membered or 10 membered. In one
embodiment, R® is 4-membered to 10-membered, in another embodiment 4-
memberad {o 9-membered, in another embodiment 4-membered fo 8-membered, in
another embodiment 4-membered to 7-membered, in anather embodiment 5-
mambered to 7-membered, in another embodiment 5-mamberad or 6-membered, in
another embodiment 6-membered, in another embodiment 8-membered o 10-
membered, in another embodiment 9-memberad fo 10-membered. In one
embodiment, a 3-membered ring representing R® does not contain any ring
heteroatoms. in one embodiment, R® is monocyclic, in another embodiment bicyclic.
in one embodiment, a bicyclic group representing R® is at least 7-membered. Among
others, the radical of a ring representing R® can be a cycloalky! group, a phenyl
group, a naphihyl group, a radical of an unsaturated, aromatic or non-aromatic
hetaerocyclic group or a radical of a saturated heteracyclic group, which all are

optionally substituted on ring carbon atoms and ring nitmgén atoms as specified with

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



10

15

20

25

30

WO 2011/086078 PCTIEP2011/050298
29
qroups appiy correspondingly to R®. Another example of groups which may represent
R® are cycloalkenyl groups such as (Cs-Cr)-cycloatkenyl groups, which may be
bonded via any ring carbon atom and are oplionally substituted as specified with
respect to R°. In one embodiment, optional substituents R>' on a cycloalkenyl group
representing R® are selected from the group consisting of fluorine and (C4-Ca)-alkyl.
in one embodiment, cycloalkenyl groups contain one double bond within the ring,
which double bond may be present in any position. Examples of cycloalkenyi are
cyclopenteny! including cyclopent-1-enyl, cyciopent-2-enyl and cyclopent-3-envi,
cyclohexenyl inciuding cyclohex-1-enyl, cyciohex-2-enyl and cyclohex-3-eny!, and
cycloheptenyl including cyclohept-1-enyl, cyclohept-2-enyl, cyclopent-3-enyl and
cyclohept-4-enyl. Examples of radicals of rings from which R® is chosen in one
embodiment of the invention are cyclobutyl, cyclopentyl, cyclohexyl, phenyl, oxetanyl
inciuding oxetan-3-vl, tetrahydrofuranyl including tetrahydrofuran-3-vi,
tetrahydrothiophenyi including tetrahydrathiophen-3-yl, tetrahydropyranyl including
tetrahydropyran-4-yl, azetidinyl including azetidin-1-yl, pyrrolidinyi, piperidinyi,
imidazolidinyt, piperazinyl, morpholinyl including morpholin-1-yl, thiomorpholinyl,
furanyl including furan-3-yl, thiopheny! including thiophen-3-yl, pyrazolyl including
pyrazol-3-yl, imidazoiyt, thiazolyl including thiazol-2-yi, pyridinyl including pyridin-2-yl,
pyridin-3-yi and pyridin-4-vl, pyridazinyl including pyridazin-3-vi, where in all of them,
if applicable, one or two of the ring nitrogen aioms may carry a hydrogen atom or (Cs-
Ca)-alkyl, and where ali of them are optionally substituted at one or more ring carbon
atoms by identical or different substituents R¥, and where in all of them, if applicable,
a ring sulfur atom may be non-oxidized, i.e. be present as a sulfur atom, or carry one

or two Ox0 groups, i.e. be present in the form of a sulfoxide or sulfone.

in one embodiment, R® is selected from the group consisting of phenyl and a radical
of a saturated or unsaturated 3-membered to 7-membered, meonacyclic ring, in
another embodiment from phenyi and a radical of a saturated or unsaturated 5-
membered to 7-membered, monocychic ring, in ancther embodiment fram phenyl,
pyridinyt and a radical of a saturated 3-membered to 7-membered, monocyclic ring,
in another embodiment from phenyl, pyridinyl and a radical of a saturated 5-

membered to 7-membered, monocyclic ring, in ancther embodiment from phenyt and



10

15

20

25

30

WG 2011/086078 PCT/EP2011/050299
30
pyridinyl, in another embaodiment from phenyl and a radical of a saturated 3-
membered to 7-membered, monocyclic ring, in another embodiment from phenyl and
a radical of a saturated 5-membered to 7-membered, monocydlic ring, in another
embadiment from one or more of the groups phenyl, cyclobutyl, cyciopentyl,
cyciohexyl and pyridinyl, in another embodiment from one or more of the groups
nhenyl, cyclopentyl and cyclohexyl, in another embodiment from one or both of the
groups phenyl and cyclohexyl, wherein in all these embodiments the monocyclic ring
contains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S, where one or two of the ring nitrogen atoms may carry a
hydrogen atom or a {C+-Cy)-alkyt substituent and one or twe of the ring suliur atoms
may carry one or two oxo groups, and where the phenyl, the pyridinyi, the radical of a
ring, the cyclobutyl, the cyclopentyl and the cyclohexyl are opfionally substituted at
one or mere ring carbon atoms by ideniical or different substituents R*' and where
pyridiny! includes pyridin-2-yl, pyridin-3-y! and pyridin-4-yl. In ancther embodiment,
R? is phenyl which is optionally substituted by one or more identical or different
substituents R,

in one embodiment of the invention, the number z is selected from the group
consisting of 0 and 1, in another embodiment it is 0, in another embodiment it is 1. In
one embodiment of the invention, the group RYis selected from the group consisting
of hydrogen and (C+-Cys)-alkyl, in another embodiment, R*is selected from the group
consisting of hydrogen, methvi, sthyl, n-propyl, n-butyt and isopropyi, in another
embodiment from hydrogen, methyl and ethyl, in another embodiment, R* is
hydrogen, in another embodiment, R is (C1-Cy)-alkyl, in another embodiment, R* is
methyl and in another embodiment, R* is ethyl. In one embodiment, a (Cs-C)-
cycloalky! group present in R? is (Ca-Co)-cycloalkyt, in another embodiment, it is
cyclopropyl.

In one embodiment of the invention, the number w is selected from the group
consisting of 0 and 1, in another embodiment it is 0, in ancther embodiment itis 1. In
one embodiment, a (Cs-Cr)-cycloalkyl group which is present in R*" is (Cs-Cq)-

cycloatkyl, in another embodiment (Cs-Cs)-cycloalkyl, in ancther embodiment
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cyclopropyl. In one embodiment, R*' is selected from the group consisting of {C4-Cy)-

alkyl and oxy, in another embodiment, R is (C4-Cyq)-alkyl, in another embodiment it

is (C+-Cs)-alkyl, in another embodiment it is methyl and in another embodiment it is
OXY.

In one embodiment of the invention, the substituents R% opticnally present at the
group R? are selected from the group consisting of halogen, hydroxyl, (C1-Csl-alkyl,
(C1-Cylalkyloxy-, {C1-Cy)-alkyl-S(O)n-, amino, nitro and cyano, in another
embodiment from halogen, hydroxyl, (C4-Cy)-alkyl-, {C1-C4)-alkyloxy-, amino and
cyano, in another embodiment from halogen, hydroxy, (C{»-Ca;)walkyk and (C4-Cy)-
alkyloxy-, in another embodiment from fluorine, chlorine, hydroxyl, (C4-Cy4)-alkyl- and
(C1-Cy)-alkyloxy-, in another embodiment from flucrine, chiotine and (C-C,)-alkyl-,
and in another embodiment they are (C4-Cy)-alkyl substituents.

In one embodiment, 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
optionaily present on the group R?, are defined as in the general definition of R* and
thus are selected from the group consisting of halogen, hydroxyl, (C4-C4)-alkyi-, (Cs-
Cayalkyloxy-, (C4-Ca)-alkyl-5(O)r-, amino, nitro, cyano, hydroxycarbonyl, (C+-Cs)-
alkyloxycarbonyl, aminocarbony! and aminosulfonyl, and any further substituents R%
which are optionally present at the group R?, for example 1, 2 or 3 further
substituents R*, or 1 or 2 further substituents R%, or 1 further substituent R%, are
selected from the group consisting of halogen, hydroxyl, (C+-Ca)-alkyl-, (C4-Cg)-
alkyloxy-, {C+-Cy)-alkyl-8{O)m-, amino, nitro and cyano, where all alkyl groups
independently of each other are optionally substituted by one or more fluorine
substituents as generally applies to alkyl groups. In one embodiment, the
substituents R* which are optionally present at the group R? and which in the
aforementioned embodiment are defined as in the general definition of R%, for
example 1 or 2 such substituents R%, or 1 such substituent R%, are seiected from
the group consisting of halogen, hydroxyl, (C4-Caj-alkyl-, (C1-Cal-alkyloxy-, (C1-Cy)-
alkyl-S(O)y-, amino, nitro and cyano. In one embodiment, the subsiituents R% which
are optionally present at the group R* and which in the aforementioned embodiment
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are defined as in the general definition of R*%, for exampie 1 or 2 such substituents
R%, or { such substituent R*, are not located at ring carbon atoms within the group
R2 which is adjacent to the atom via which the group R? is attached to the
oxazolopyrimidine ring shown in formuia | In one embodiment, the further
substituents R* which are optionally present at the group R?, for example 1, 2 or 3
further substituents R*, or 1 or 2 further substituents R%2, or 1 further substituent R%,
are selected from the group consisting of halogen, hvdroxyl, C4-Cs)-alkyl-, (C4-Cs)-
alkyloxy-, amino, cyano, in another embodiment from halogen, hydroxy, (Cs-Cqa)-alkyl-
and C4-Cqj-alkyloxy-, in another embodiment from halogen, {C-Cy)-alkyl- and (C4-
Ca)-alkyloxy-, in another embodiment from halogen and (C4-Cy)-alkyl-, wherein in all
these embodiments alf alkyl groups independently of each other are optionally

substituted by one or more fluorine substituents.

In one embodiment of the invention, R* is selected from the group consisting of
halogen, (C1-Cs)-alkyl, (Cs-Cr-cycloalkyl, hydroxyl, (C4-Cyl-alkyloxy, oxo, (C1-Ca)-
alkyl-5(O)-, amino, (C4-Cyl-alkylamino, dif{Ci-Cy)-alkyhiamino, (C4-Cy)-
alkylcarbonylamino, (C+-Cg)-aikylsulfonylamino, cyano, (C~Cqs)-alkyicarbonvi,
aminosuifonyl, (C4-Cy)-alkylaminosulfonyl and di({C4-Cy)-alkylaminosulfonyl, in
another embaodiment from halogen, (C+-Cy)-alkyl, (C3-Cri-cycloaikyl, hydroxyl, (Cq-
Cq)-atkyloxy, oxo, (C1-Cg)-alkyl-S(C)m-, amine, (C4-Cy)-atkylamino, di{{C+-Cy)-
alkyllamina, cyano, aminosulfonyl, (C4-Cu-alkylaminosulfonyl and di({C+-Ca)-
alkyl}aminosulfonyi, in another embodiment from halogen, {C+-Cy)-alkyi, (Cs-Cr)-
cycloalkyl, hydroxyl, (C1-Ca)-alkyloxy, oxo, (C+-Ca)-alkyl-S{O)m-, amino, (C4-Ca)-
alkytamino, di{{C+-Cy)-alkyh)amino, cyano and aminosulfonyl, in another embodiment
from halogen, (C4-Cs)-alikyt, {(Cs-Cr)-cycloatkyl, hydroxyl, (C+-Csl-alkyloxy, oxo,
amino, {C+-Cy)-alkylamino, di({C+-Ca)-altkyl)amino, cyano and aminosulfonyi, in
another embodiment from halogen, (C1-Caj-alkyl, (Cs-Cr)-cycloalkyl, hydroxyl, (Cs-
Cyr-alkyioxy, oxo, amina, {C4-Cy)-alkyiamino and di{{Cq-Cs)-alkyhiaming, in another
embodiment from haiogen, (C1-Cs)-alkyl, (C1-Cr)-cycloatkyl, (C4-Cyi-alkyloxy and
dif{C+~Cy-atkyllamine, in another embodiment from halogen, (C-Ca)-alkyl, (C3-Cr)-
cycloalkyl, hydroxyl and (C4-Cy)-alkyloxy, in ancther embodiment from halogen, (Cy-
Ca)-alkyl and (C.-C.)-alkyloxy, in another embodiment from fluerine, chlorine, (Cs-
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Cayalkyl, (Cs-Co)-cycloatkyl, hydroxyt and (C+-Ca)-alkyloxy, where in all these

embodiments all alkyl groups independently of one ancther are optionally substituted

by one or more fiuorine substituents.

In one embodiment, the optional substituents R*' at the radical of a saturated or
nonaromatic unsaturated ring representing R° are selected from the group consisting
of halogen, (Cy-Cy)-alkyl, (Ca-Cyl-cycloaliyl, hydroxyl, (Cy-Calalkyloxy, (C4+-Cs)-alkyl-
S(O)m-, amino, (C1-Cyi-alkylamino, di{(C4-Ca)-alkyl)amino, (C4-Cy)-
alkylcarbonylamino, (C4-Cy)-alkylsulfonylamino, cyano, (C+-Ca)-alkylcarbonyi,
aminosulfonyl, (C-C4)-atkylaminosulfonyl and di({C4-Cs)-alkylyaminosulfonyl, in
another embodiment from halogen, (C1-Csl-alkyl, {C3-Crl-cycloalkyt, hydroxyl, (Cq-
Ca-alkyloxy, {C+-Ca)-alkyl-S{O)y-, amino, (C4-Cy)-alkyiamino, di{{C4-Cys)-alkylyamino,
cyano, aminosulfonyt, (C4-Cy)-alkylaminosulfonyl and dif{C-Cy)-alikyh)aminosulfonyl,
in another embodiment from halogen, (Cq-Cy)-alkyl, {C3-Cr)-cycloalkyl, hydroxyl, {(Cy-
Cyr-alkyloxy, {C+-Cy-alkyl-8(O)y-, amino, (C+-Cs)-alkylamino, di((C4-Cq)-atkyhamino,
cyano and aminosuifonyl, in another embodiment from halogen, (C1-Cy)-alkyl, (Cs-
Cri-eycloalkyl, hydroxyl, {(Cs-Ca)-alkyloxy, amine, (C+-Cy)-alkylamino, di({C+-Ca)-
atkyhamino, cyano and aminosulfonyt, in another embodiment from halogen, (C+-Cy)-
atkyl, (Cs-Cy)-cycloalkyl, hydroxyl, (C1~Ca)-alkyloxy, amino, (C-C4)-atkylamino and
di{(C+-Cyq-alkyhamino, in ancther embodiment from halogen, {(C+-Cy)-alkyl, (Ca-Co)-
cycloalkyl, (C4-Ca)-alkyloxy and di{{Cq-Cy)-atkyllamino, in another embodiment from
halogen, {C4-Ca)-alkyl, {C5-Cri-cycloatkyl, hydroxyl and (C4-Ca)-alkyloxy, in another
ernbodiment from hatogen, (C1-Cy)-atkyl and {C4-Cy)-alkyloxy, in another embodiment
from fluorine, chiorine, {C4-Cy)-alkyl, {C4-Cri-cycloalkyi, hydroxyl and (C4-Cy)-
alkyloxy, where in ali these embodiments all alkyl groups independently of one

another are optionally substituted by one or more fluorine substituents.

[n one embodiment, the optional substituents R*" at the radical of a saturated or
nonaromatic unsaturated ring representing R® are selected from the group consisting
of halogen, (C4-Cyj-alkyl, {C45-Cyi-cycloalkyl, hydroxyl, (Cq-Cylalkyloxy, oxo, (C4-Ca)-

- alkyl-8{O¥n-, amino, {C4-Calalkyiamino, di{(C-Cyl-alkyhamino, (C-Cy)-

alkylcarbonylamino, {C-Cyl-alkyisulfonyiamino and cyano, in another embodiment
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from halogen, (C1-Cas}-alkyl, (C3-Cri-cycloalkyt, hydroxyl, (C4-Cgl-alkyloxy, oxo,
amino, (Cq-Cy)alkylamina, di({C4-Cy)-alkyllamino and cyano, in another embodiment
from halogen, (C+-Ca)-alkyl, {Cs-Cr)-cycloatkyl, hydroxyl, (C4-Cal-alkyloxy and oxo, in
another embodiment from halogen, (C,-Cs-alkyl, hydroxyl, (C4-Ca)-alkyioxy and oxo,
in ancther embodiment from fluorine, chlorine, {C4-Cys)-alkyl, hydroxyl, (C4-Cs)-
alkyloxy and oxo, in another embodiment from (C4-Cy)-alkyl, hydroxyl and oxo, in
another embodiment from alkyl and hydroxyl, and in another embodiment they are
{C4-Cyq)-alkyl, where in all these embodiments all alky! groups independently of one
another are optionally substituted by one or more fluorine substituents. If the radical
of a ring representing R® contains any oxo groups as substituents R, in one
embodiment not more than twe such oxo substituents are present, and in another

embodiment not more than one such oxo substituent is present.

in one embodiment of the invention, the ring heteroatoms in Het are selected from
the group consisting of 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 at adjacent ring positions, in another embodiment two ring hetercatoms
selected from the group consisting of O and S are not present at adjacent ring
pasitions, in another embodiment, two ring heteroatoms are not present at adjacent
ring positions. Ring nitrogen atoms in Het carry a hydrogen atom or a substituent as
indicated. In one embodiment, optional substituents at ring nitrogen atoms in Het are
(C+-Cq)-alkyl substituents. In one embodiment, optional substituents at ring nitrogen
atoms and ring carbon atoms in Het are (C4-Cy)-alkyi substituents. Inone
embodiment, the number of optional substituents on Het is 1, 2, 3, 4 or 5, in another
embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another embodiment 1
or 2, in another embodiment 1. Het may be attached via any suitable ring carbon
atom, in one embodiment, Het is aftached via a ring carbon atom which is not
adjacent t© a ring heteroatom. Het may be 4-membered, 5-membered, 6-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-membered or 8-

membered, in another embadiment 4-membered. Examples of Het where it is
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selected from one embodiment are oxetanyl including oxetan-2-yl and oxetan-3-yl,
tetrahydrofuranyl including tetrahydrofuran-2-yt and tetrahydrofuran-3-yi,
fetrahydropyranyl including tetrahydropyran-2-yl, tetrahydropyran-3-yl and
fetrahydropyran-4-yl, oxepany! including oxepan-2-yl, oxepan-3-yl and oxepan-4-yl,
I1,3ldioxolanyl inciuding [1,3]dioxolan-2-yi and [1,3]dioxotan-4-yi, [1,4]dioxanyl
including {1,4]dioxan-2-yl, thietanyl including thietan-2-y! and thietan-3-yi, |
tetrahydrothiophenyt including tetrahydrothiophen-2-yl and tetrahydrothiophen-3-yi,
tetrahydrothiopyranyl including tetrahydrothiopyran-2-yl, tetrahydrothiopyran-3-yl and
tetrahydrothiopyran-4-yl, {1,41dithianyl including {1,4]dithian-2-yl, azstidinyl including
azetidin-2-yt and azetidin-3-yl, pyrrolidiny! including pyrrolidinyt-2-yl and pyrrolidinyi-
3-yl, piperidinyl including piperidinyi-2-yl, piperidiny!-3-yl and piperidinyl-4-vi,
azepanyl including azepan-2-yl, azepan-3-yl and azepan-4-yi, oxazolidinyl including
oxazolidin-2-yl, oxazolidin-4-yl and oxazolidin-5-yl, thiazelidinyl including thiazolidin-
2-yl, thiazolidin-4-y! and thiazolidin-5-yl, morpholiny including morpholin-2-yt and
morpholin-3-yl, thiomorpholinyl including thiomorpholin-2-yt and thiomorpholin-3-vi,
all of which are optionally substituted as indicated with respect to Het.

The invention -provides all compounds of the formula | wherein one or more structural
elements such as groups, substituents and numbers are defined as in any of the
specified embodiments or definitions of the elements or have one or more of the
specific meanings which are mentioned herein as examples of elements, wherein all
combinations of one or more specified embodimenis and/or definitions and/or
specific meanings of the elements are a subject of the prasent invention. Alse with
respect 1o ail such compounds of the formula |, all their sterecisomeric forms and
mixtures of sterecisomeric forms in any ratio, and their physiologicaily acceptable
salts, and the physiologically acceptabie solvates, are a subject of the present
invention.

An example of compounds according to the invention which are defined with respect
o any struciural elements as in the indicated embodiments of the invention or
definitions of such elements and which are part of the sublect matter of the invention
are compounds of the formula | in any of their sterecisomeric forms or a mixture of

stereoisomeric forms in any ratio, and the physiclogically acceptable salts thereof,
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and the physiclogically acceptable solvates of such compounds and such salts, in
which R® is selected from the group consisting of {C+-Cg)-alkyi, (Cs-Cr)-cycloatkyl-
CuHae- and Het-CHay-, in which u and v are selected from the group consisting of 4
and 2, or R’ is a radical of a saturated or unsaturated 3-membered to 10-membered
monocyclic or bicyclic ring which contains 0, 1 or 2 identical or different ring
heteroatoms selected from the group consisting of N, O and S, where one or fwo of
the ring nitrogen atoms may carry a hydrogen atom or a (C+-Cy)-alkyl substituent and

one of the ring sulfur atoms may carry one or two oxo groups and where the radical

‘of a ring is optionally substifuted at one or more ring carbon atoms by identical or

different substituents R*", with the proviso that R® may not represent (C1—Ca)¥aikyi it A
represents S; _

Het is a radical of a saturated 4-membered {o 6-membered monocyclic heterocycle
which contains 1 ring hetercatom selected from the group consisting of N, O and S
and which is aftached via a ring carbon atom, where the radical of a heterocycle is
optionally substituted by one or more identical or different substituents selected from
the group consisting of fluorine and (Cq—C4)—a[kyi;

and all other groups and numbers are definad as in the generatl definition of the
compounds of the formuia 1 or in one of the indicated embodiments of the invention

of definitions of structural elements.

Another such example are compounds of the formula | in any of their sterecisomeric
forms or in a mixture of sterecisomeric forms in any ratio, and their physiclogically
acceptable salts, and the physiclogically acceptable solvates of such compounds or
such salts, in which

A is seiected from the group consisting of O and S;

X is selected from the group consisting of (C+-Ce)-atkanediy!, (C,-Cel-alkenadiyl and
(C4-Cs)-alkanediyioxy;

Y is a 4-membered to 7-membered saturated monocyclic or bicyclic heterocycie
which, in addition to the ring nitrogen atom shown in formula 1, contains 0 or 1 ring
hetercatoms selected from the group consisting of N, O and S, where the additional
ring nitrogen atom may carry a hydrogen atom or a (C4-Cy)-alky! substituent and the

ring suifur atom may carry one or fwo oxo groups and where the heterocycle is
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optionally substituted at one or more ring carbon atoms by identical or different (Cy-
Ca)y-alkyl substituents;
R is selectad from the group consisting of (C4-Ce)-alkyl, (Ca-Cy-cycloaliyl-CiHoe- and
Het-CiHz, where t is selected from the group consisting 0of 0, 1 and 2;
R? is selected from the group consisting of phenylene and pyridindiyt, where the
phenylene and the pyridinediyl are optionally substituted at one or more ring carbon
atoms by identical or different substituents R%;
R® is selected from the group consisting of (C4-Cg)-alikyi, (Cs-C7)-cycloalkyi-CuHay-
and Het-C,Ha~, in which u and v are selected from the group consisting of 1 and 2, or
R®is a radical of a saturated or unsaturated 3-membered to 10-membered
monocyclic or bicyclic ring which contains 0, 1 or 2 identical or different ring
hetercatoms selected from the group consisting of N, O and 8, where one or two of
the ring nifrocgen atoms may carry a hydrogen atom or a {C4-Cy)-atkyl substituent and
one of the ring nitrogen atoms may carry one or two oxo groups and where the
radical of a ring is optionally substituted at one or more ring nitrogen atoms by
identical or different substituents R¥, with the proviso that R* may not represent (C+-
Ceralkyl if A represents S;
Het is a radical of a saturated 4-membered to 6-membered monocyciic heterocycle
which contains 1 ring hetercatom selected from the group consisting of N, Cand S
and which is attached via a ring carbon atom, where the radical of 2 heterocycle is
optionally substituted by one or more identical or different substituents selected from
the group consisting of fluorine and (C1-Cu)-alkyl;
and all other groups and numbers are defined as in the general definition of the
compounds of the formula 1 or in one of the indicated embodiments of the invention

or definitions of structural elemeants.

Another such example are compounds of the formuia | in any of their sterecisomeric
forms or in a mixture of slerecisomeric forms in any ratio, and their physioiogically
acceptable salts, and the physiologically acceptable solvates of such a compound or
such a sall, in which

Ais C;
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X is selected from the group consisting of (C4-Cs)-atkanediyl and (C4-Cs)-

alkanediyloxy;

Y is a 4-membered to 8-membered saturated monocyclic heterocycle which, in

addition to the ring nitrogen atom shown in formula |, contains ne further ring

hatercatoms, where the ring is optionaily substituted at one or more ring carbon

atorns by identical or different (C4-Cyl-alkyl substituents;

R' is selected from the group consisting of (C1-Cg)-alkyl and (CsCy-cycloatkyl-CiHar,

where t is selected from the group consisting of 0 and 1;

R%is phenylene which is optionally substituted at one or more ring carbon atoms by

identical or different substituents R*;

R® is selected from the group consisting of (Cs-Cy)-cycloalkyl-CyHa- and Het-C,Ha,-,

in which u and v are seiected from the group consisting of 1 and‘?&, or R® is a radical

of a saturated or unsaturated 3-membered to 7-membered monocyslic or bicyclic ring

which contains 0, 1 or 2 identical or different ring hetercatoms selected from the

group consisting of N, O and S, where one or two of the ring nifrogen atoms may

carry a hydrogen atom or a {C+-Cy)-alkyl substituent and one of the ring sulfur atoms

may carry one or two 0xo groups and where the radical of a ring is optionally

substituted at one or more ring carbon atoms by identical or different substifuents

R*" with the proviso that R® may not represent (C4-Ce)-alky! if A represents S;

R is selected from the group consisting of hydrogen and {C4-Cy)-alkyl;

R* is selected from the group consisting of halegen, hydroxyl, (C4-Ca)-alkyl and (Cs-

Cy)-alkyloxy;

R is selected from the group consisting of halogen, (C1-Cal-alkyl, (Cs-Cr)-cycloatkyl,

hydroxyl and (C4-Cyj-alkyloxy;

Het is a radical of a saturated 4-membered {o 6-membered monocyciic heterocycie

which contains 1 ring heteroatom selected fram the group consisting of O and S and

which is attached via a ring carben atom, where the radical of a heterocycle is

optionally substituted by one or more identical or different substituenis selecied from

the group consisting of flucrine and (C4-Cy)-alkyl;

where all cycloalkyl groups independently of one another and independently of other

substituents are optionally substituted by one or more identical or different



10

15

20

25

30

WO 2011/086078 PCT/IER2011/0502099
39

substifuents which are selected from the group consisting of fluorine and (C41-Cy)-

alkyl;

where all alkyl, alkanediyl, CiHa, CuHay and CHyy groups independently of one

anoiher and independently of other substituents are optionally substifuted by one or

more fluorineg substituents.

Likewise, also with respect {o all specific compounds disclosed herein, such as the
example compounds which represent embodiments of the invention wherein the
various groups and numbers in the general definition of the compounds of the
formula | have the specific meanings present in the respective specific compound, it
applies that they are a subject of the present invention in any of their stereoisomeric
forms and ar a mixture of sterecisomeric forms in any ratio, and in the form of their
physiologically acceptable saits, and in the form of the physiologically acceptable
solvates of such camp{jmds or such salts. lrrespective of whethar a specific
compound is disclosed herein as a free compound and/or as a specific salt, the
invention provides the compound both in the form of the free compound and in the
form of all its physiologically acceptable salls, and if a specific salt is dlsc!oséd,
additionally in the form of this specific salt, and in the form of the physiclogically
acceptable solvates of such a compound or such a sall. Thus, the invention also
provides a compound of the formula | which is chosen from one or more of the
specific compounds of the formula | disclosed herein, including the example
compounds specified below, and the physiologically acceptable salts thereof, and the
physiologically acceptable solvates of such a compound or such salts, wherein the
invention provides the compound of the formula | in any of its sterecisomeric forms or
a mixiure of stereoisomeric forms i any ratio, if applicable. An example which may
be mentioned is a campound of the formula | ar a physiclogically accepiable sait
thereof or a physiologically acceptable solvate of such a compound or such a sal,
selected from the group consisting of
(S)-1-(2-{4-[5-(2,5-difluorophenoxy}-7-propoxyoxazolo[5,4-d]pyrimidin-2-y(i-2 6~
dimethyiphenoxyjacetylipyrrolidine-2-carbaxylic acid
(S)-1~(2-{4-[5-{trans-2-flucrocyciohexyloxy - 7-propoxyoxazolo]5, 4-d|pyrimidin-2-yil-
2,86-dimethyliphenoxylacetyt)pyrrolidine-2-carboxylic acid
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{S)-1-(2-{4-[5-{2~ ﬂuorophenoxy) -7-propoxyoxazolols,4-dlpyrimidin-2- yE] 2,6-
dimethyiphenoxylacetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(5-fluoro-2-methylphenoxy)-7-propoxyocxazolof5,4-dlpyrimidin-2-y(]-2,6-
dimethylphenoxyjacetyl)pyrrolidine-2-carboxylic acid
(S)-1-(2-{4-[5-(3-fluoro-4-methylphenoxy)-7-propoxyoxazolo]5,4-dlpyrimidin-2-yl}-2,6-
dimethylphenoxylaceiylipyrrolidine-2-carboxylic acid
{S)-1-42-{2,86-dimethyl-4-{7-propoxy-5-(pyridin-3-yioxyloxazolo[5,4-dlpyrimidin-2-
viiphenoxyyacetyl)pyrrolidine-2-carboxylic acid
{5)-1-2-{4-15-(2 4-diflucrophenoxy)-7-propoxyoxazoiof 5 4-djpyrimidin-2-yi}-2,6-
dimethylphenoxy}acetylipyrrolidine-2-carboxylic acid
(8)-1-{2-{2,6-dimethyl-4-(5-phenoxy-7-propoxyoxazolos 4-dlpyrimidin-2-yi)-
phenoxylacetyl}pyrrolidine-2-carboxylic acid and
(3)-1-{2-{4-[5-(3-chlorophenoxy)-7-propoxyoxazolo[5,4-dipyrimidin-2-yi}-2,6-
dimethyiphenoxylacetyl)pyrrolidine-2-carboxylic acid,
where the the trans-2-fluorocyclohexyloxy grouping in the compound (S)-1-(2-{4-[5-
(trans-2-fluorocycliohexyloxy)-7-propoxyoxazolo[5,4-d]pyrimidin-2-v(}-2 ,.6-
dimethylphenoxyacetyl)pyrrolidine-2-carboxylic acid may be present in 5,5~
configuration or R,R-configuration or a mixiure of these two forms of the grouping in
any ratio.

Another subject of the present invention are processes for the preparation of the
cormpounds of the formula [ and their salts and soivates, by which the compounds
are obtainable and which are outlined in the following. In one process, a compound

of the formula Il is reacted with a compound of the formula Hi to give a compound of
the formula |

1
R0 R
0
>_® R*—AH
N N AN
© Xx—R=— | ?
0 07 N U
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where the groups A, X, Y, R', R%, R® and R* in the compounds of the formulae 1l and
il are defined as in the compounds of the formula | and additionally functional groups
can be present in pm’{ected 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 [l is a
leaving group which can be replaced in a nucieophilic aromatic substiiution reaction,
such as & halogen atom, for example chlorine or bromine, or a sulfoxide group or a
suffone group, for example a group of the formula -S(O})-Alk or -S{Q),-Alk where Alk
is a (C4-Cy)-alkyl group, for example methyl or ethyl.

The reaction of the compounds of the formulae | and Il is a nucleophilic aromatic
substitution reaction at the carbon atom in position 5 of the oxazolo[5,4-djpyrimidine
ring, i.e. in the pyrimidine grouping, and can be carried out under standard conditions
for such reactions, which are well known to the person skilled in the art. In general,
the reaction is, depending on the particular circumstances of the case in question,
carried out in an inert sofvent, for example a hydrocarbon or a chiorinated
hydrocarbon such as benzene, toluene, xylene, chlorobenzene, dichloromethane,
chloroform or dichioroethane, an ether such as tefrahydrofuran (THF), dioxane,
dibutyl ether, diisopropyl ether or 1,2-dimsthoxyethane (DME), a ketone such as
acefone or butan-2-one, an ester such as sthy! acetate or buty! acetate, a nifrile such
as acetonittile, an amine such as N ,N-dimethylformamide (DMF) or N-
methylpyrrolidin-2-one (NMP}, or a mixture of solvents, at temperatures of from about
20°C to about 160°C, for exampie at temperatures of from about 40°C o about
100°C. In general, it is favorable to add a base to increase the nucleophilicity of the
cornpound of the formula lH, for example a terfiary amine, such as friethylamine,
gthyldiisopropylamine or N-methyimorpholine, or an inorganic base such as an
alkaline earth metal hydride, hydroxide, carbonate or bicarbonate such as sedium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or amide such as
sodium methoxide, sodium ethoxide, poiassium methoxide, potassium fert-butoxide,
sodium amide or fithium diisopropylamide. Prior to the reaction with the compound of
the formula Il, a compound of the formula i may also separaiely be freated with a
base and converted inio a salt.
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The starting materials of the formulae Il and 11l can be obtained by processes
described in the literature or analogously to processes described in the literature, and
in many cases they are commercially available. Compounds of the formula lia, i.e
compounds of the formula Il in which L' is, for example, a sulfoxide group of the
formuia Alk-S(0)- or a sulfone group of the formula Ak-S(O),-, can be obtained by
reacting an aminomalonic ester of the formula IV with an activated carboxylic acid
derivative of the formula V to give a compound of the formula VI, reacting the latter
compound with thicurea of the formula VIl fo give a compound of the formula VI,
alkylating the thiol with an alkylation reagent of the formula IX to give the thinether of
the formula X, cyclizing the latter compound with formation of the oxazolo[5,4-
dipyrimidine ring system to give the compound of the formula X1, alkylating the iatter
compound at the oxygen atom of the keto group or the tautomeric hydroxyl group
using an alkylating reagent of the formula Xli, introducing the grouping R"0-C(O)-%-
into the compound of the formula XHI by reaction with a compound of the formula
XV, deprotecting the resulting compound of the formula XV 1o give the carboxylic
acid of the formula XV, introducing the grouping R“D—C(O}«% by reaction with a
compeound of the formuta XVI and oxidizing the thicether grouping in the resulting

compound of the formula XVIlI to give the corresponding sulfoxide or sulfone of the
formula lia.
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The order in which the structural units are introduced during the synthasis of a
compound of the formuia | may aiso be different; for example, in a compound of the
formula XV the thiosether grouping may initially be oxidized to give the corresponding
suffoxide or sulfone of the formula XIX in which L' is -S(O)-Alk or -S{0),-Alk, and the
5 grouping -A-R® may be introduced by reaction with a compound of the formula 11,
and the resulting compound of the formula XX may be deprotecied giving the
carboxylic acid of the formula XXI, and the grouping R*O-C(O}-Y- may be introduced

by reaction with a compound of the formula XV, giving the compound of the formula
I

10
/R1 /Rq
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The groups A, X, Y, R', R% R® and R? in the compounds of the formulae lla, V, VI,
VIEL X, X, X, XHIL XV, XV, XV, XV XV XEX, XX and XX are defined as in the
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compounds of the formuta 1, 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 X* in the compounds of the formula X1V is defined like the
group X in the compounds of the formula | or comprises a part of the group X in the
desired compound of the formula 11, such that after the reaction of the compound of
the formulae XiIt and X1V the group X® and any parts of the groups FG' and FG?
remaining in the compound of the formula XV together form the desired group X.
Thus, for example, if the group X is an alkanediyioxy group, the group X? in the
compound of the formula X1V may be the desired alkanediyloxy group and the group
FG*may be a hydrogen aiom attached to the oxygen atom, or the group X may be
the atkanediyl moiety, the group FG® is a feaving group and the group FG' in the
compound of the formula Xlil is a hydroxy! group whose oxygen atom together with
the alkanediyl molety then, after the alkylation of the compound of the formuta X

with the compound of the formula XIV, forms the desired alkanediyloxy group.

The groups FG' and FG in the compounds of the formulae V, VI, VI, X, XI, X1} and
XIV are functional groups which are suitable for the type of coupling used for the
formation of the desired group X from the group X* and any part of groups FG' and
FG? remaining in the compound of the formula XV. If, for example, the group X% is
attached via a nucleophilic substitution reaction to the group R® or to an atom in the
group FG', like an oxygen atom in a hydroxyl group representing FG', as mentioned
above, FG? may be a leaving group such as a halogen aiom such as chiorine,
bromine or jodine, or a sulfonyloxy group such as methanesulfonyloxy,
rifluoromethanesulfonyioxy or toluanesulfonyloxy. If the gr(jup X% is attached via a
transition metal-catalyzed reaction to the group R?, FG? may be a leaving group such
as a boronic acid, boronic ester, dialkytborane or stannane group, and in this case
FG' may be halogen. FG* may also be a hydrogen atom or a carbon atom which is
part of a double bond in an alkenediyl group representing X®, if a Heck reaction is
employed fto link X* with R?, and in this case FG' may be halogen. When a Wittig
reaction or a Wittig-Hormner reaction is employed to link X% to R FG? may be a
phosphonio group such as triphenylphosphonio or a phosphonyt group such as
diethylphosphonyl, and the compound of the formula XIV may be a phosphonium salt
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or a phosphonic ester, and in this case FG' may be an aldehyde group -C(O}H ora
ketone group -C(O)-alkyl, and vice versa. In general, the group FG' s located at the
carbon atom in the phenylene group or heterocyclic group which represents R?,
which, in the compounds of the formulae XV, lla and |, carries the group X. The
group FG' in the compounds of the formulae V, VI, VIIl, X and XI may aiso be
present in protected form or in the form of a precursor group which is af a later point
converted into the group which in the compound of the formula Xl reacts with the
compound of the formula XIV. Thus, for example, & hydroxyl group which represents
FG' in the compound of the formula X! may be present in protected form in the
compounds of the formulae V, Vi, VIH, X and X1, for example in the form of an
etherified hydroxyl group such as a benzyl ether or an alkyl ether such as a methyl
ether. Such ethers can be cleaved using methods which are well-known to the
person skilled in the art. A summary of methods to remove protective groups can be
found in the literature, for example in P. J. Kocienski, Protecting Groups (Thieme
Verlag, 1994}, or T. W. Greene and P. G, M. Wuls, Protective Groups in Organic
Synthesis (John Wiley & Sons, 1999).

The group L in the compounds of the formutae lla and XIX is as defined above. The
group L? in the compounds of the formula Vis a nucleophilically substitutable leaving
group and may in particular be a halogen atom, such as chiorine or bromine, and the
compound of the formula V may thus be a carbonyl halide. L? may also be a group of
the formula R*-C(0)-0, and the compound of the formula V may thus be a carboxylic
anhydride, for example. The groups L. and L.* are leaving groups which can be
replaced in a nucleophiiic substitution reaction and may be in particular a halogen
atom such as chioring, bromine or iodine, or a sulfonyloxy group such as
methanesulfonyloxy, trifluoromethanesuifonyloxy or foluenesulfonyloxy, t.e. the
compounds of the formulae X and Xli may be organic halides or sulfonates, for
exampie. The group R' in the compounds of the formuiae IV and VI may be alkyl
such as, for example, (C+-Cs)-alkyl, such as methyl or ethyl. The group R" in the
compounds of the formulae XIV, XV, XIX and XX is a group which is suitable for
protecting the carboxylic acid function as an ester, for example a (C4-Cy)-alkyl group

such as methyl, ethyt or tert-butyl or a benzyl group. As mentioned, the compounds
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of the formuia X! can also be present in another tautomeric form, for exampie in the
form of the respective 7-hydroxyoxazolo[5,4-dipyrimidine derivatives in which the
mobile hydrogen atom, which in formula Xi is attached to the ring nifrogen atom in
the 6-position of the oxazolopyrimidine ring system, is aftached to the oxygen atom
bonded 1o the ring carbon atom in position 7. if applicable, it applies to all compounds
involved in the preparation of the compounds of the formula | that they may be
present in a tautomeric form different from that shown in their formuiae. In the
reactions of this process for preparing the compounds of the formula H, as in all other
reactions carried out in the preparation of the compounds of the formula 1, starting
matrials may also be employed in the form of a sait and/or products may be obtained
in the form of a salt. Thus, for example, compounds of the formuia IV may be
employed in the form of an acid addition salt such as the hydrochioride.

The reaction of the compounds of the formulae 1V and V can be carried out under
standard conditions for the acylation of an amine with an activated carboxylic acid
derivative such as an acid halide or anhydride. In generai, the reaction is carried out
in an inert solvent, for exampie a hydrocarbon or a chlorinated hydrocarbon such as
benzeng, toluene, xylene, chlorobenzene, dichloremethan, chioroform or
dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyl ether or
DME, a ketone such as acetone or butan-2-one, an ester such as ethyl acetate or
butyl acetate, or water, or a mixture of solvents, at temperatures of from about -10°C
to about 40°C, for example at temperatures of from aboui 0°C to about 30°C. In
general, the reaction is carried out with addition of a base, for example a tertiary
amine, such as trethylamine, sthyldiisopropylamine or N-methylmorpholine or an
inorganic base such as an alkali metat hydroxide, carbonate or bicarbonate such as
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or
sodium bicarhonate. 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 methano,
ethanol or isopropanol, or an ether such as THF, dioxane or DME, or 2 mixture of
solvents, at temperatures of from about 20°C to about 80°C, for exampie

temperatures of about 40°C to about 80°C, In the presence of a base, for example an
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alkoxide such as sodium methoxide, sodium ethoxide, potassium methoxide or

potassium tert-butoxide.

The reastion of the compounds of the formulae VI and 1X is a nucieophilic
substitution reaction at the carbon atom in the group Alk, which carries the group L%,
and can be carried out under standard conditions for such reactions, which are well-
known 1o the persaon skilled in the art. In general, the reaction is, depending on the
particular circumstances of the case in question, carried out in an inert solvent, for
example a hydrocarbon or a chlorinated hydrocarbon such as benzene, toluene,
xylene, chlorobenzene, dichioromethane, chloroform or dichloroethane, an sther
such as THF, dioxane, dibutyl ether, diisopropyl ether or DME, an alcohol such as
mathanol, ethanol or isopropanol, a ketone such as acetone or butan-2-one, an estar
such as ethyl acetate or butyl acetate, a nitrile such as acetonitrile, an amide such as
DMF or NMP, or a mixture of solvents inciuding two-phase mixtures with aguecus
solutions, at temperatures of from about -20°C fo about 100°C, for example at
temperatures of from about -10°C to about 30°C. In general, it is favorable fo add a
base to increase the nucleophilicity of the compound of the formula Vil and/or o bind
an acid released during the reaction, for example a tertiary amine, such as
iriethylamine, ethyldiisopropylamine or N-methylimorpholine, or an incrganic base
such as an alkali metal hydride, hydroxide, carbonate or bicarbonate such as sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or amide such as
sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide,
sodium amide or lithium diisopropylamide. Prior to the reaction with the compound of
the formula X, a compound of the formula VI may also separaisly be treated with a
base and converted info a salt.

The cyclization of the compound of the formula X to the compound of the formula XI
can favorably be carried cut in the presence of a phosphorus halide such as
phosphorus pentachloride or phosphorus oxychloride or a mixture thereof, in an inert
solvent, for exampie a hydrocarhon or a chiorinated hydrocarbon such as benzens,

toluene, xylene, chiorobenzene, dichloromethane, chioroform or dichloroethane, at
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temperatures of from about 20°C 1o about 100°C, for example at temperatures of

from about 50°C to about 80°C.

The reaction of the compounds of the formulae X1 and Xit is a further nuclecphilic
substitution reaction at the carbon atom in the group R', which carries the group LY,
and can be carried out under standard conditions for such reactions, which are well-
known fo the person skilied in the art. In general, the reaction is, depending on the
particular circumstances of the case in guestion, carried out in an inert solvent, for
example a hydrocarbon or a chlarinated hydrocarbon such as benzene, toluene,
xylene, chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether
such as THF, dioxane, dibutyl ether, diisopropyl ether or DME, an alcohol such as
methanol, ethanol or isopropanol, a ketone such as acetone or butan-2-one, an ester
such as ethyl acetate or butyl acetats, a nitrile such as acetonitrile, an amide such as
DMF or NMP, or a mixture of solvents, at temperatures of from about 20°C to about
100°C, for example at temperatures of from about 40°C to about 80°C. In general, &
is favorabie to add a base o increase the nucieophilicity of the compound of the
formula Xl and/or to bind an acid released during the reaction, for example a tertiary
amine, such as friethylamine, sthyldiisopropylamine or N-methyimorpholing, or an
inorganic base such as an alkalil metai hydride, hydroxide, carbonate or bicarbonate
such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or
amide such as sodium methoxide, sodium ethoxide, potassium methoxide,
potassium tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the
reaction with the compound of the formula Xii, a compound of the formula XI may
also separately be treated with a base and converted info a salt. A compound of the
formula X1 may not only be prepared by reaction with a2 compound of the formula Xll,
but can also be converted by reaction with the respective alcohol of the formula R'-
OH in which R’ is as defined in the compounds of the formula | and functional groups
may additionalty be present in protected form or in the form of a precursor group,
under the conditions of the Mitsunobu reaction in the presence of an
azodicarboxylate such as diethyl azodicarboxylate or diisopropyl azodicarboxylate

and a phosphine such as triphenylphosphine or tributylphosphine in an inert aprotic
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solvent, for example an ether such as THF or dioxane, into a compound of the
formula X4 (see O. Mitsunobu, Synthesis (1981}, 1-28). '

The coupling of compounds of the formuia Xiil with compounds of the formula X1V
can pe carried out using reactions of various types, as already mentioned above, for
example via an alkyfétion reaction. Thus, the group R? can, for example when it
carries a hydroxyl group which represents FG', be alkylated using a compound of the
formula XIV in which FG? is a leaving group suitable for nucleophilic substitution
reactions such as a halogen atom such as chiorine, bromine or iodine, or a
sulfonyloxy group such as methanesulfonyloxy or toluenesulfonyloxy. The
nuclecphilic substitution reaction at the carbon atom of the group XIV which carries
the group FG? can be carried out under standard conditions for such reactions, which
are well-known fo the person skilled in the ari. In general, the reaction is, depending
on the particular circumstances of the case in question, carried out in an inert
solvent, for example a hydrocarbon or a chiorinated hydrocarbon such as benzene,
toluene, xylene, chlorobenzene, dichloromethane, chloroform or dichloroethane, an
ether such as THF, dioxane, dibutyl ether, diisopropy! ether or DME, an alcohol such
as methanol, ethanol or isopropanol, a ketone such as acetone or butan-2-ane, an
ester such as ethyl acetate or bulyl acetate, a nitrile such as acelonitrile, an amide
such as N,N-dimethylformamide or N-methyipyrrolidin-2-one, or a mixture of solvents,
at temperatures of from about 20°C to about 100°C, for example at temperatures of
from about 40°C 1o about 80°C. In general, it is favorable to add a base fo increase
the nucleophilicity of the compound of the formuta Xil! and/or to bind an acid |
released during the reaction, for example a base, for example a terfiary amine, such
as triethylamine, ethyldiisopropylamine or N-methylmorpholine, or an inorganic base
such as an alkali metal hydride, hydroxide, carbonate or bicarbonate such as sodium
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate or sodium bicarbonate or an alkoxide or amide such as
sodium methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide,
sadium amide or lithium dilsopropylamide. Prior to the reaction with the compound of
the formula X1V, a compound of the formula XH in which FG' is hydroxyl may also

separately be treated with a base and converted into a salt. A compound of the
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formula X1V in which FG' is hydroxyl can be converted info a compound of the
formula XV not only by reaction with a compound of the formula X1V Iin which FG* is a
leaving group, as indicated, but also by reaction with the corresponding alcohol, Le.
with & compound of the formula XIV in which FG' is hydroxyl, under the conditions of
the Mitsunobu reaction indicated above. The coupling of compounds of the formula
X with compounds of the formula X1V via a transition metal-catalyzed reaction can
also be carried out under the conditions of palladium-catalyzed crosscoupling
reactions such as the Heck, Stille or Suzuki coupling reaction (see A. de Meijere and
F. Diederich (Ed.), Metal-Catalyzed Cross-Coupling Reactions (Wiley-VCH, 2004)).

The deprotection of the R™-protected carboxylic acid group in the compounds of the
formuila XV to give the compounds of the formula XVI can be achieved by standard
methods which are well known to a person skilled in the art and are summarized in
the above-mentioned books by P. J. Kocienski and by T. W. Greene and P. G. M.
Wuts, for example under basic conditions by treatment with an atkali metal hydroxide
such as sodium hydroxide or fithium hydroxide in the case of compounds in which R"
is an alkyl group such as methyl or ethyl, by treatment with triflucroacstic acid in the
case of compounds in which R" is a tert-butyl group, or by hydrogenation in the
presence of a transition metal catalyst such as palladium on charcoal in the case of

compounds in which R" is a benzyl group.

For the introduction of the moiety R*0O-C(O)-Y-, the carboxylic acid group HO-C(O)-

in the compounds of the formula XV1 is generally activated in situ by means of a
cusiomary amide coupling reagent or converted inlo a reactive carboxylic acid
derivative which can be prepared in situ or isolated. For example, the compound of
the formula XVI can be converied info an acid halide by treatment with thionyl
chioride, phosphorus pentachioride, phosphorus tribromide or oxalyl chioride, or
freated with an alkyl chioroformate like ethyl chioroformate or isobutyt chioroformate
to give a mixed anhydride. Customary coupling reagents which can be employed, are
propanephosphonic anhydride, N,N'-carbonyldiazoles like N,N'-carbonyldiimidazole
(CD1), carbodiimides like 1,3-dlisopropyicarbodiimide (DIC), 1,3-
dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
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hydrochioride (EDC), carbodiimides fogether with additives like 1-hydroxy-
benzotriazole (HOBT) or 1-hydroxy-7-azabenzotriazole (HOAT), uronium-based
coupiing reagents ike O-(7-azabenzotriazol-1-y)-N,N,N',N'-tetramethyluronium
hexatluorophosphate (HATU), O-(benzotriazol-1-yi}-N,N,N' N'-tetramethyluronium
hexafluorophosphate (HBTU) or O-(cyano(ethoxycarbonyl)methylensamino)-
NN, N' N*-tetramethyluronium tetrafiuoroborate (TOTU), and phosphonium-based
coupling agents like (benzotriazol-1-yloxyjiris{dimethylamino)phosphonium
hexafluorophosphate (BOP), (benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate (PyBOP) or bromotripyrrolidinophosphonium
hexafluorophosphate (PyBroP).

The reaction conditions for the preparation of the compound of the formula XVIH from
compounds of the formulae XV and XV depend on the particular circumstances of
the case in quesﬁon; for example the coupling reagent used, and are well known fo
the person skilled in the art. Thus, for example, in the case of the activation of the
compound of the formula XVI via an acid chioride or acid bromide, the coupling
reaction with the cyclic amine of the formula XVH is generally carried cut in an inert
solvent, for example a hydrocarbon or chlorinated hydrocarbon or an ether like those
listed above, an ester such as ethyl acetate or butyl acetate, a nitrile such as
acetonitrile, or water, or a mixture of soivents including a mixturs of water and an
organic solvent miscible or not miscible with water, at temperatures of from about
~10°C to about 100°C, in particular at temperatures of from about 0°C to about 80°C,
for example at about room temperature. Zxpediently, the reaction of an acyl halide
derived from the carboxylic acid of the formula XVI1 with a compound of the formuia
AVit is carried out in the presence of a base such as a fertiary aming such as
triethyiamine, ethyldiisopropyiamine, N-methyimorpholine or pyridine, or an inorganic
base such as an alkali metal hydroxide, carbonate or bicarbonate, for example
sodium hydroxide, potassium hydroxide, sodium carbonate or sodium bicarbonate. In
the case of the activation of the carboxylic acid group in the compounds of the
formula XVI with the aid of an amide coupling agent such as, for example, a
carbodiimide or TOTU, the reaction is generally carried out under anhydrous
conditions in an inert aprotic solvent, for example an ether such as THF, dioxane or
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DME or an amide such as DMF or NMP, at temperatures of from about -10°C fo
about 80°C, in particular at temperatures of from about 0°C o about 60°C in the
presence of a base such as a tertiary amine such as triethylamine,
ethyldiisopropylamine or N-methyimorpholine. If the compound of the formula XVli is
employed in the form of an acid addition salt for the reaction with the compound of
the formula XVI, in general an amount of a base sufficient for releasing the free
compound of the formula XVil is added.
The oxidation of the Alk-S group in the compounds of the formula XVIil to the
suifoxide or sulfone group in the compounds of the formula 1la can be carred out with
the aid of hydrogen peroxide or a peracid such as 3-chloroperbenzoic acid or
monoperoxyphthalic acid in an inert solvent, for exampie a chiorinated hydrocarbon
such as dichloromethane or chloroform or an ester such as ethyl acetate or butyl
acetale, at temperatures of from about 0°C 1o about 40°C, for example at about
2G°C.

The above explanations of the oxidation of the compéunds of the formula XVill to the
compounds of the formula lia apply correspondingly to the oxidation of the
compounds of the formufa XV to the compounds of the formula XIX, and likewise the
explanations given for the reaction of the compounds of the formulae i and 1l the
deprotection of the carboxylic acid group in the compounds of the formula XV and the
reaction of the compounds of the formulae XVI and XVII apply correspondingly to the
reaction of the compounds of the formuiae XIX and ll}, the deprotaction of the
carboxylic acid group in the compounds of the formula XX and the reaction of the
compounds of the formulae XXI and XVil.

The order of the steps in the preparation of the compounds of the formula X can also
be changed, and an aminomalonic ester of the formula 1V such as the diethyl ester
may initially be reacted in the presence of an alkali metal alkoxide such as sodium
ethoxide with thiourea, the sulfur atom may then by alkylated, for example
methylated with iodomethane, and the resulting product may be acylated with a
compound of the formula V (see M, H. Holschbach et al., Eur. J. Med. Chem. 41
(2008}, 7-15).
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Further compounds of the formuia | can be obtained from suitable compounds
prepared according to the above-described processes by functionalization or
modification of any functional groups present according to standard procedures, for
example by esterification, amidation, hydrolysis, etherification, alkylation, acyiation,
sulfonylation, reduction, oxidation, conversion into salts, and others. For example, a
hydroxyi group, which may be liberated from an ether group by ether cleavage, for
example by means of boron tribromide, or from a protected hydroxyi group by
deprotection, can be esterified to give a carbexylic acid ester or a sulfonic acid ester,
or etherified. Etherifications of hydroxyl groups can favorably be performed by
atkylation with the respective halogen compound, for example a bromide or iodide, in
the presence of a base, for example an alkali metlal carbonale such as potassium
carbonate or cesium carbonate, in an inert solvent, for example an amide ke DMF or
NMP or a ketone iike acetone or butan-2-one, or with the respective alcohol under
the conditions of the Mitsunobu reaction referred to above. A hydroxyt group can he
converted intc a halide by treatment with a halogenating agent. A haiogen atom can
be replaced with a variety of groups in a substitution reaction which may alsc be 3
transition-me%a! catalyzed reaction. A nitro group can be reduced fo an amino group,
for example 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 carbonyl 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 chloride, or with an activated carboxylic acid
which may be obtained from the carboxylic acid by treatment with a coupling agent
such as CDI, a carbodiimide such as DCC or EDC, HATU, TOTU, TBTU, for
example. A carboxylic ester group can be hydrolyzed under acidic or hasic conditions
to give a carboxylic acid. A carboxylic acid group can be activated or converted into a
reactive derivative as mentioned above and reacted with an alcohol or an amine or
ammonia to give an ester or amide. A primary amide can be dehydraied o give a
nitrile. A sulfur atom, for example in an alkyl-S group or in a heterocyclic ring, can be
oxidized with a peroxide like hydrogen peroxide or a peracid o give a sulfoxide
moiety S(O) or a sulfone moiety S(O),. A carboxylic acid group, a carboxylic acid
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ester group and a ketone group can be reduced o an alcohol, for example by means
of a complex hydride such as lithium aluminum hydride, lithium borohydride or
sodium borohydride. A compound of the formula | or an intermediate such as a
compound of the formuia 11, which contains a double bond or a iripie bond in the
group X, which can be readily obtained via a transition metal-catalyzed coupling
reaction from a compound of the formula XIV containing a double or triple bond in the
group X* and a compound of the formula Xill according to the description above, can
be converted by hydrogenation in the presence of hydrogenation catalyst such as a

palladium catalyst into a compound in which X is a saturated group.

All reactions used in the above-described syntheses of the compounds of the formula
| are par se well known to the skilled person and can be carried out under standard
condifions according 1o, or analogously 10, procedures described in the literature, for
example in Houben-Weyl, Methaden der Organischen Chemie (Methods of Organic
Chemistry), Thieme-Verlag, Stutigart, or Organic Reactions, John Wiley & Sons, New
York. if desired, the oblained compounds of the formuia |, as well as any
intermediate compounds, can be purified by customary purification procedures, for
example by recrystallization or chromatography. As already mentioned, ail starting
compounds and intermediates employed in the above-described syntheses which
contain an acidic or basic group, can alsc be employed in the form of salts, and all
intermediates and final targel compounds can also be obtained in the form of salts.
As likewise mentioned above, depending on the circumstances of the specific case,
in order to avoid an unwanted course of a reaction or side reactions during the
synthesis of a compound it can generally be necessary or advantageous to
temporarily block functional groups by intreducing protective groups and deprotect
them at a later stage of the synthesis, or i¢ introduce functicnal groups in the form of
precursor groups which later are converted into the desired functional groups. As
examples of protective groups amino-protective groups may be mentioned which can
be acy! groups or alkyloxycarbonyl groups, for example a tert-butyloxycarbonyl group
{= Boc) which can be removed by treatment with trifluoroacetic acid (= TFA), a
benzyloxycarbonyl group which can be removed by catalytic hydrogénation, ora

fluoren-8-yimethoxycarbonyl group which can be removed by freatment with
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piperidine, and protective groups of carboxylic acid groups which can be protected as
ester groups, such as tert-butyl esters which can be deprotected by treatment with
trifiuoroacetic acid, or benzyl esters which can be deprotected by catalytic
hydrogenation. As an example of a precursor group the nitro group, which can be
converted into an amino group by reduction, for example by catalytic hydrogenation,
may be mentioned. Such synthesis sirategies, and protective groups and precursor

groups which are suitable in a specific case, are known fo the skilled person.

Another subiect of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the compounds of the formuia i, including
the compounds of the formulae I}, Hla, I, IV, V, V1, VIl], X, X1, Xif, Xilf, XIV, XV, XVi,
XV, XVHE XIX, XX and XX, in which A, X, X3, Y, R", R?, R®, R*, R, Alk, FG', F&?,
L' L2 and L* are defined as above, in any of their siereaisomeric forms or a mixture
of sterecisomeric forms in any ratio, and their salts, and soivates of such compounds
or such salts, and their use as intermediates. The invention also includes ajl
tautomeric forms of said intermediates and starting compounds. All explanations
given above and embodiments speciied above with respect to the compounds of the
formula | also apply correspondingly to said intermediates and starling materials.
Subject of the invention are in particular the novel specific starting compounds and
intermediates disclosed herein. Independently thereof whether they are disclosed as
a free compound and/or as a specific salt, they are a subiect of the invention both in
the form of the free compounds and in the form of their salts, and if a specific sait is
disclosed, additionally in the form of this specific salt, and in the form of solvates of
such compounds or such salts.

The compounds of the formula |, optionally in combination with other
pharmacologically active compounds, can be administered to animals, in particular to
mammals including humans, as pharmaceuticals by themselves, in mixtures with one
another, or in the form of pharmaceutical compositions. The administrafion can be
carried out orally, for example in the form of tablets, film-coated tablets, sugar-coated
iablets, granules, hard and soft gelatin capsules, solutions including aqueous,

alcoholic and oily solutions, juices, drops, syrups, emulsions or suspensions, rectally,
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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 aqueous solutions. The compounds of the formula | can additionally be
used in modes of local drug delivery, for example in coated stents for preventing or
reducing in-stent restenosis or by applying them locally by means of a catheter. The
appropriate administration form depends, among others, on the disease to be treated
and on is severity.

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

'-pharmaceutical composition it may alse be higher. The pharmaceutical compositions

usually comprise from about 0.5 o about 90 percent by weight of the compound of
the formula  and/or its physiologically acceptable salts and/or solvates. The
production of the pharmaceutical compositions can be carried out in a manner known
per se. To this end, one or more compounds of the formula | and/or their
physiologically acceptable salts and/or solvates fogether with cne or more solid or
liquid pharmaceutical carrier substances, or vehicles, andfor additives, or auxiliary
substances, and, if a combination medicament is desired, other pharmacologically
active compounds having therapeutic or prophylactic action are brought into a
suitable form for administration and dosage which can be used in human or
veterinary medicine. As carrier substances and additives, suitable organic and
inorganic substances can be used which do not react in an undesired manner with
the compounds of the formuila | or their physioiogically acceptable salts or solvates.
As examples of types of additives which can be contained in the pharmaceutical
compositions and medicaments, lubricants, preservatives, thickeners, stabilizers,
disintegrants, weiting agents, agents for achieving a depot effect, emulsifiers, salits,
for example for influencing the osmotic pressure, buffer substances, coloranis, |
flavorings and aromatic substances may be mentioned. Examples of carrier
substances and additives are water, physiclogical sodium chioride solution,

vegetable oils, waxes, alcohols such as ethanol, isopropanol, 1,2-propanediol, benzy!
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aicohols or giycerol, poiyols, mannitol, polysthyiene glycols, polypropyiens giycols,
glycerol triacetate, polyvinylpyrrolidone, gelatin, celluiose, carbohydrates such as
lactose, glucese, saccharose or starch like corn starch, stearic acid and its salts such
as magnesium stearate, talc, lanoiin, petroleum jelly, or mixures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with
aicchols. The oompdunds of the formula | and their physiclogically acceptable salts
and solvates can also be lyophilized and the obtained iyophilisates used for the

production of injectable composiiions, for exampie.

The dosage of g compound of the formula | and/or a physiologically acceptable salt
and/or solvate therecof 0 be administered depends on the specific case and, as is
usual, has to be adapted by the physician according to the customary rules and
procedures o the individual circumstances in order fo achieve an optimum effect. it
depends, for exampie, on the nature and the severity of the disorder to be ireated,
the sex, age, weight and individual responsiveness of the human or animal patient,
on the efficacy and duration of action of the compound used, on whether the
treatment is for the therapy of an acuie or chronic disgase or prophyiactic, or on
whether other active ingredients are administered in addition to a corﬁpound of the
formula [. In general, a daily dose from about 0.01 mg/kg to about 100 mg/kg, or from
about 0.1 mg/kg to about 10 mg/kg, or from about €.3 mg/kg to aboui 5 mg/kg (in
gach case mg per kg of bodyweight), for example, is appropriate for adménistration e
an adult weighing about 75 kg in order to obtain the desired results. The daily dese
can be administered in a single dose or, in pariicular when larger amounts ars
administered, divided into several, for example two, three or four, individual doses.
The administration can also be carried out continuously, for exampie by continuous
infusion or injection. Depending on the individual behavior in a specific case, it may

be necessary 1o deviate upward or downward from the indicated dosages.
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i one embodiment, there is provided the use of a therapeutically effective amount of the
pharmaceuiical composition as defined herein, in the manufacture of a medicament for

treating wound healing disorders.

In one embodiment, 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 embodiment, 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 embodiment, 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.
The examples below illustrate the invention.

When example compounds containing a basic group were purified by preparative

high pressure liquid chromatography (HPLC) on reversed phase (RP) coturmn
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material and, as customary, the eluent was a gradient mixture of water and
acetonitrile containing triflucroacetic acid (TFA), they were in part obtained in the
form of their acid addition sait with trifluorcacetic acid, depending on the details of the
workup such as evaporation or lyophiiization conditions. In the names of the example
compounds and their structural fermulae any such trifluoroacetic acid present is not
specified.

The prepared compounds were in general characterized by spectroscopic data and
chromatographic data, in particular mass spectra (MS) and HPLC retention times (Rt
in min} which were obtained by combined analytical HPLC/MS characterization
(LC/MS), and/or nuciear magnetic resonance (NMR) spectra. in the NMR
characterization, the chemical shift § (in ppm), the number of hydrogen atoms and
the multiplicity (s = singlet, d = doublet, dd = double doublet, t = triplet, dt = double
friplet, g = quartet, m = muttiplet; br = broad) of the signals is given. In the MS
characterization, in general the mass number (m/z) of the peak of the moiecular ion
M, e.g. M+, or of a related ion such as the ion M+1, ng.' [M+1]+, Le. the protonated
molecular jon [M+H]+, which was formed depending on the ionization method used,
is given. Generally, the ionization method was electrospray ionization (ESI). The
LC/MS conditions used were as follows.

Method LC1 _

Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow rate: 0.9 mi/min; eluent A:
acetonitrile + 0.08% formic acid; eluent B: water + 0.1% formic acid; gradient: from
5% A +95% B 1o 95% A + 5% B in 1.1 min, then from 95% B fo 95% A + 5% B over
a period of 0.6 min; MS ionization method: ESI*

Method L.C2

Coilumn: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow rate: 6.9 m¥/min; eluent A:
acetonitrile + 0.035 % formic acid; eluent B: water + 0.05 % formic acid; gradient;
from 5% A + 85% B 10 95% A + 5% B in 1.1 min, then 95% A + 5% B for 0.6 min; MS
ionization method: ESI*
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Method LC3

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

flow rate 1.7 mi/min; eluent A: acefonitrile; 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 0.6 min;

then 20% A + 80% B in 0.05 min; MS ionization method: ESI+

Example 1
(S)-1-(2-{4-]5-(2,5-Difluorophenoxy)-7-propoxyoxazolo[5,4-dlpyrimidin-2-yil-2,6-
dimethyiphenoxytacetylpyrrolidine-2-carboxylic acid

OH

/\\/CH
Q/"QO CH, 0 ’
O O
0 N/;J\O/J\\\*)\F
CH,

(a) Diethyl 2-{4-methoxy-3,5-dimethylbenzoylamineymalonate

116.8 g of diethyl aminomalonate hydrochioride were dissclved in 700 ml of
dichloromethane, and 231 mi of triethylamine were added with cooling in an ice bath.
A solution of 109.6 g of 4-methoxy-3,5-dimethyibenzoyi chioride in 400 mi of
dichloromethane was then slowly added dropwise. After 2 h at 0°C, 200 ml of water
were added siowly. After phase separation, the agueous phase was extracted twice
with 200 mi of dichloromethane. The combined organic phases were washed with 2M
hydrochloric acid and then with water, dried with sodium sulfate, filiered and
evaporated, The residue was treated with methy! tert-butyl ether, afier which the

precipitate obtained was filtered off, which gave 178.7 g of the fitle compound.

(b} Sodium 4,6-dihydroxy-5-(4-methoxy-3,5-dimethylbenzoylamino)pyrimidine-2-
thiolate
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1.5 equivalents of sdoium methoxide (30% strength solution in methanol) were added
to 20.6 g of thiourea in 800 mi of absolute ethanol. After additon of 91 g of diethyl 2-
{4-methoxy-3,5-dimethylbenzoylamino)malonate in small portions, the mixture was
stirrad at 60°C for 3 h. The mixture was then cooled to rcom temperature and the
precipitate was filtered off with suction, washed with 100 mi of ethanol and 100 ml of
diethy! ether and dried under reduced pressure. This gave 78.2 g of the crude titie

compound.

{c) N~(4,6-Dihydroxy-2-methylsulfanylpyrimidin-5-yl)-4-methoxy-3,5-
dimethylbenzamide

19,1 g of sodium 4,6-dihydroxy-5-(4-methoxy-3,5-dimethylbenzoylaminopyrimidine-
2-thiolate in 190 mi of water and 80 ml of N-methylpyrrolidin-2-one were cooled to
0°C. With cooling, 5.8 g of sodium hydroxide were added, after which the mixiure
was stirred at 0°C for 30 min. A solution of 3.7 ml of iodomethane in 4.3 mi of N~
meathylpyrralidin-2-one was then added. After the reaction had ended (2 h), the
mixture was acidified with concentrated hydrochloric acid. The precipitate obtained
was filtered off with suction, washed with water and dried under reduced pressure.
This gave 10.1 g of the title compound.

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

(d) 2-{4-Methoxy-3,5-dimethylphenyl)-5-methyisulfanyioxazolo[5,4-d]pyrimidin-7-ol
10.1 g of N-(4,6-dihydroxy-2-methylsulfanylpyrimidin-5-yl-4-methoxy-3,5-
dimsthylbenzamide in 55 mi of phosphorus oxychloride were heated at 60°C for 3 h.
After cooling, the solid obtained was filtered off with suction and washed with methyl
tert-butyl ether. The solid was then dissolved in a mixture of dichloromethane and
tetrahydrofuran, washed with saturated agueous sodium bicarbonate solution, dried
and concenfratad under reduced pressure. This gave 5.9 g of the title compound.
LC/MS {(Method LC1): Rt = 1.24 min; m/z = 318.08 [M+H]"

(e) 2-{4-Methoxy-3,5-dimethyiphenyl}-5-methylsulfanyl-7-propoxyoxazolo{5,4-
dipyrimidine
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59 ¢gof 2~(4~methoxy~3,5~dimethy}pheny!)—5~mefhyisuifanyioxazo%o{S,4«d]pyrimEdin—7~
ol were dissolved in 150 ml of N,N-dimethylformamide, and 7.7 g of potassium
carbonate and then 2.7 g of 1-bromopropane were added. The solution was stirred at
60°C for 5 h and then, after cooling, poured into 150 ml of water. The precipitate was
filtered off with suction. The regioisomer mixture obtained was purified by silica gel
chromatography (50 g silicon dioxide Isolute cartridge, heptane/ethyl acetate 9/1). In
addition to 1.4 g of 2-(4-methoxy-3,5-dimethylphenyi}-5-methylsulfanyl-6-propyi-6H-
oxazcloib,4-dipyrimidin-7-one (LC/MS (Method LC1): Rt = 1.43 min; m/z = 360.13
[M+H]"), 2.5 g of the title compound were obtained.
LC/MS (Method LC1): Rt = 1.51 min; m/z = 360.13 [M+H]"

(fy 2,6-Dimethy-4-(5-methylsulfanyl-7-propoxyoxazolo[5,4-dipyrimidin-2-y)phenol

AL -20°C, 0.70 ml of horon tribromide was added slowly to a solution of 2,5 g of 2-(4-
methoxy-3,5-dimethylphenyl}-5-methylsulfanyl-7-propoxyoxazolo[5,4-dipyrimidine in
50 mi of dichioromethane. After 1 h at -20°C and 2 h at room temperature, the
mixiure was guenched by addition of saturated aqueous sodium bicarbonate
solution, with the temperature being kept below 5°C. After phase separation, the
aqueous phase was extracted twice with dichloromethane. The combined organic
phases were dried and concentrated under reduced pressure. This gave 2.0 g of the
title compound.

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

(g) tert-Buty! |2,6-dimethyk-4-(5-methylsulfanyl-7-propoxyoxazolo[5, 4-d]pyrimidin-2-
yi}-phenoxylacetate

3.20 g of potassium carbonate and then 0.93 mi of tert-butyl bromoacetate were
added to a solution of 2.00 g of 2,6-dimethyi-4-(5-methylsuifanyl-7-
propoxyoxazolo]5,4-dlpyrimidin-2-yliphenol in 20 mi of N,N-dimethylformamide. The
mixture was reacted at 80°C for 1 h and then allowed to cool and poured into water.
The precipitate obtained was filtered off with suction and dried under reduced
pressure. This gave 2.45 g of the title compound.

LC/MS (Method LC1): Rt = 1.52 min; m/z = 460.18 [M+H]"
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(h) tert-Butyl {4-(5-methanesulfonyl-7-propoxyoxazolo[5,4-dlpyrimidin-2-yi)-2,6-
dimethviphenoxylacetate
250 mg of tert-butyt [2,6-dimethyl-4-(5-msthylsuifanyl-7-propoxyoxazoio]5,4-
d]pyrimidin-2-yl)phenoxylacetate were dissolved in 5 ml of dichloromeathane. At 0°C,
268 mg of 3-chlorperbenzoic acid were then added, after which the mixture was
stirred at room temperature for 12 i, The mixiure was treated with 1 M aqueous
sodium hydroxide solution, the layers were then separated and the organic layer was
subseqguently extracted twice with dichloromethane. The combined organic phases
were washed with 10% strength agueous sodium bisulfite solution, dried aver sodium
sulfate, filtered and evaporated under reduced pressure. This gave 268 mg of the title
compound.
LC/MS (Method LC1): Rt = 1.38 min; m/z = 49217 [M+H]"

(iy tert-Butyl {4-15-(2,5-difluorophenoxy)-7-propoxyoxazolofs,4-dlpyrimidin-2-y|]-2 6-
dimethylphenoxy}acetate

62 mg of potassium carbonate and 32 mg of 2, 5-diflucrophenc! were added to a
solution of 100 mg of fert-butyl [4-(5-methanesulfonyl-7-propoxyoxazolo[5,4-
dipyrimidin-2-y1}-2 6-dimethylphenoxylacetate in 1.5 mil of N,N-dimethylformamide.
The mixiure was stirred at room temperature for 12 h. The mixture was then poured
into water, neutralized by addition of 10% strength aguecus sodium bisulfate solution
and extracted twice with ethyl acetate. The combined organic layers were dried and
concentrated under reduced pressure. After filtration, the solvent was distilled off
under reduced pressure and the residue was purified by preparative HPL.C, giving 69
g of the titte compound.

LCIMS (Method LC1): Rt = 1.47 min; m/z = 542.20 [M+H]"

(i) {4-[5-(2 5-Diflucrophenoxy)-7-propoxyoxazolo{5,4-dJpyrimidin-2-yi]-2, 6-
dimsthyiphenoxylacetic acid

69 mg of tert-butyl {4-[5-(2, 5-diflucrophenoxy)-7-propoxyoxazolo|b,4-dlpyrimidin-2-
yil-2,6-dimethylphenoxylacetate were dissolved in 1.6 ml of dichloromethane, and
0.8 mi of triftuoroacetic acid was added. Afier 16 h, the mixture was concentrated and
freeze-dried. This gave 71 mg of the titie compound.
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LC/MS (Method LCT): Rt = 1.35 min; m/z = 486.33 [M+HT"

(k) tert-Butyl (S)-1-(2-{4-[5~(2,5-difiucrophenoxy)-7-propoxyoxazolo[5,4-dipyrimidin-2-
yl}-2 6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylate

80 mg of {4~{5-(2,5~diﬂuorophenoxy)~?-propoxyoxazoi0[5,4~d]pyrimidﬁn~2‘—yl}~2,6—
dimethylphenoxylacstic acid were dissolved in 1 mi of N,N-dimethylformamide, and
35 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 7 mg of 1-
hydroxy-7-azabenzotriazole and 139 pl of N,N-diisopropylethylamine were added,
and 5 min later 17 mg of tert-butyt L-prolinate were added. After 16 h at room
temperature, 10 ml of water were added, after which the mixture was adjusted to pH
3 by addition of 2 M aqueous hydrochloric acid and extracted twice with ethyi
acetate. The combined organic layers were washed with saturated sodium
bicarbonate solution and sodium chloride solution, dried and concenirated under
reduced pressure. This gave 61 mg of the title compound.

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

(i} (S)}-1-(2-{4-[5-(2,5-difluctophenoxy)-7-propoxyoxazolo[5,4-djpyrimidin-2-yi}-2.6-
dimethyiphenoxylacetylpyrrolidine-2-carboxylic acid

59 mg of tert-butyl (S)-1-(2-{4-{5-(2,5-difluorophenoxy)-7-propoxyoxazolo[5,4-
dipyrimidin-2-yl}-2,6-dimethylphenoxylacetyl)pyrrolidine-2-carboxylate were dissolved
in 1.2 ml of dichloromethane, and 0.5 mi of trifluoroacetic acid was added. After 16 h
at room temperature, the mixture was concentrated under reduced pressure and
freeze-dried. This gave 53 mg of the title compound.

LC/MS (Method LC1): Rt = 1.36 min; m/z = 583.19 [M+H[*

Example 2
(8)-1-(2-{4-[5-{frans-2-fluorocyclohexyloxy)-7-propoxyoxazoio[5,4-dlpyrimidin-2-yij-
2,6-dimethylphenoxylacetylipyrrolidine-2-carboxylic acid
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OH

Q/'go OA\/CHS
-

CH,
/ H
O O f :
;i: o) N/}\O-‘Q
CHS F

(a) tert-Butyl {4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo]5 4-d]pyrimidin-2-
yi]-2,6-dimethyiphenoxylacetate

Under an atmosphere of argon and at 0 C, 26 mg of trans-2-flucrocyclohexano! were
added o a suspension of 10 mg of sodium hydride (80% in mineral oil) in 2 ml of
N,N-dimethylformamide. After 15 min, a solution of 100 mg of tert-butyl [4-(5-
methanesulfonyl-7-propoxyoxazolof5,4-d]pyrimidin-2-y1)-2,8-dimethylphenoxylacetate
in 1 ml of N,N-dimethylformamide was slowly added. After 12 h at room temperature,
the mixiure was quenched by addition of water and extracted twice with ethyl
acetate. The combined organic layers were dried and concentrated under reduced
pressure. This gave 101 myg of the titte compound.

LC/MS (Method LC1): Rt = 1.49 min; m/z = 530.26 [M+H]" and 552.26 [M+Na]"

(b} {4-{5-(trans-2-Fluorocycichexyloxy)-7-propoxyoxazolo[5,4-dipyrimidin-2-y(}-2,6-
dimethylphenoxylacetic acid

98 mg of tert-butyl {4-[5-(irans-2-flucrocyclochexyloxy)-7-propoxyoxazolo[5,4-
d]pyrimidin-2-yil-2 6-dimethylphenoxy}acetate were dissoived in 3.5 mi of
dichloromethane, and treated with 1.5 ml of trifiuorcacetic acid, After 16 h, the
mixiure was concentrated and freeze-dried. This gave 96 mg of the title compound.
LC/ME (Method LC1): Rt = 1.35 min; m/z = 474.20 [M+H]"

(c) tert-Butyl (8)-1-(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolof5,4-
dlpyrimidin-2-yl]-2 6-dimethylphenoxylacetyhpyrrolidine-2-carboxylate

82 mg of {4-{5-{frans-2-fluorocyciohexyloxy)-7-propoxyoxazolo]5,4-dipyrimidin-2-yll-
2,6-dimethylphenoxylacetic acid were added fo 1.5 mi of N,N-dimethytformamide,
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and 48 mg of 1-ethyl-3-(3-dimethylaminopropyljcarbodiimide hydrochloride, 10 mg of
1-hydroxy-7-azabenzotriazole and 195 ui of N,N-diisopropylethylamine were added,
and after 5 min 24 mg of tert-butyl L-prolinate were added. After 16 h at room
temperature, 10 mi of water were added, after which the mixture was adjusted to pH
3 by addition of 2 M agueous hydrochloric acid and extracted twice with ethyl
acetate. The combined crganic layers were washed with saturated sodium
bicarbonate solution and sodium chloride solution, dried and concentrated under
reduced pressure. This gave 79 mg of the title compound.
LCMS (Method LC1): Rt = 1.44 min; m/z = 827.31 [M+H]"

(d} (S)-1-(2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo]s, 4-dlpyrimidin-2-
yil-2,6-dimethylphenoxylacetyhpyrrolidine-2-carboxyiic acid

78 mg of tert-butyl (S)-1-(2-{4-{5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolo[5,4-
dipyrimidin-2-yi}-2,6-dimathylphenoxylacetyl)pyrrolidine-2-carboxylate were dissolved
in 1.6 mi of dichloromethane and 0.8 mi of trifluorcacetic acid. After 16 It at room
temperature, the mixture was concenirated under reduced pressure and freeze-dried.
This gave 83 mg of the title compound.

LC/MS (Method LC1): Rt = 1.33 min; m/z = 571.25 [M+H]"

The exempilary compounds of the formula | listed in Table 1 were prepared
analogously to the preparation of the exemplary compounds described above. Some
of thern were obtained in the form of their trifluoroacetate sait.
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Example

Name

LC/MS

méz
[M+H}““

Rt

[min]

(8)-1-(2-{4-[5-{2-Flucrophenoxy)-7-
propoxyoxazolo[5,4-d]pyrimidin-2-yi}-2,6-
dimethylphenoxylacetylpyrrolidine-2-carboxylic
acid

LC1

565.38

1.32

(S)-1-(2-{4-[5-(5-Fluoro-2-methyiphenoxy)-7-
propoxyoxazolio[5,4-dlpyrimidin-2-vl]-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic
acid

LCA

579.40

1.36

(S )-1-(2~-{4-[5-(3-Fiuoro-4-methyiphenoxy)-7-
propoxyoxazolo[5,4-dlpyrimidin-2-yi]-2,6-
dimethylphenoxylacetyljpyrrolidine-Z2-carboxylic
acid

LCH

579.42

1.36

(5)-1-{2-{2.6-Dimethyl-4-[7-propoxy-5-pyridin-3-
yloxy)oxazolof5,4-dipyrimidin-2-
yl}phenoxy}acetyl}pyrrolEdine—2—carbbxylfc acid

LCT

546.56

1.24

(S)-1-(2-{4-{5~(2,4-Difluorophencxy)-7-
propoxyoxazolo[5,4-dipyrimidin-2-ylj-2,6-
dimethyiphenoxylacstylipyrrolidine-2-carboxylic
acid

LC1

583.38

1.36

(8)-1-{2-{2,6-Dimethyl-4-(5-phenoxy-7-
propoxyoxazoio[5,4-dlpyrimidin-2-
yliphenoxylacetyl}pyrrolidine-2-carboxylic acid

LCH

547 .40

1.36

(S)-1-(2-{4-[5-(3-Chlorophenoxy)-7-
propoxyoxazolo{5,4-dipyrirmidin-2-yi}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic
acid

LC1

581.12

1.40
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Example

Name

LCMS

m/z
[V+HT

Rt

fmin]

10

(8)-1-(2-{4-[5~(3-Chiorophenoxy}-7~
ethoxyoxazolo[b,4-dlpyrimidin-2-yi}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxytlic
acid

LC2

56715

1.37

11

(S)-1-{2-{4-[7-Ethoxy-5-(3-
fluorophenoxyjoxazolo[5,4-dipyrimidin-2-yii-2 6-
dimethylphenoxyacstylpyrrolidine-2-carboxylic
acid '

LC2

551.15

1.33

12

(S)-1-(2-{4-{7-Ethoxy-5-(2-
fluorophenoxy)oxazolo[5,4-dlpyrimidin-2-yl}-2,6-
dimethyiphenoxylacetyl)pyrrolidine-2-carboxylic
acid '

LC2

551.16

1.32

13

(8)-1-(2-{4-[5-(2,5-Diflucrophenoxy)-7-
ethoxyoxazoloib,4-dpyrimidin-2-vli-2 6~
dimethylphenoxylacetyhpyrrolidine-2-carboxylic
acid

LC2

569.16

1.33

14

{S)1-(2-{4-[7T-Ethoxy-5-{5-fucro-2-
methylphenoxyjoxazolo[5,4-d]pyrimidin-2-yi}-2,6-
dimethylphenoxylacetylpyrrolidine-2-carboxylic
acid

LC1

565.26

1.23

15

(8)-1-[2-(2,6-Dimethyl-4-{5-[mathyi-(3,3,3-
trifiuoropropylyamino}-7-propoxyoxazolo[5,4-
dlpyrimidin-2-yiiphenoxy)acetylipyrrolidine-2-
carpoxylic acid

LC3

580.25"

0.80
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Example [Name LC/IMS| m/z Rt
[M+H]® [min]
| |
18 |[(S)-1-{2-[4-(5-Cyclobutylmethoxy-7- LC3 1538.25, 0.81

propoxyoxazoto]s,4-dipyrimidin-2-yl)-2,6-
dimethylphenoxylacetylipyrrolidine-2-carboxylic
acid

Determination of the pharmacological activity

A) GTP-vS assay using human Edg 1 receptors

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

Invention, 'a GTP--5 ((GTP-y-S = guanosine 5'-{thicliriphosphate) assay for G-

protein coupled receptor binding based on the scintillation proximity assay principle

was used, employing a cell membrane preparation from a CHO Fip-in cell line which

constitutively overexpresses the human Edg 1 receptor.

(a) Cell line generation

The Fip-in™ expression system (Invitrogen, cat. no. K6010-01) allows the generation

of stable marmmatian cell lines into which the gene of interest has been integrated

through homologous recombination at a specific genomic location called Flp

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

p0G44 expression plasmid. The integration of the pcDNAS/FRT expression construct

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

The stably transtfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Flp-in-CHO cells were seeded in Ham F-12

medium (Invitrogen, cat. no. 31765) supplemented with 10% fetal calf serum (FCS;
Perbic Science, cat. no. SH30068.03) in a 8-well plate and incubated at 37°C/5%
CO, overnight. Using the FUGENE® 6 transfection reagent {Roche, cat. no.
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11288387001), cells were cotransfected with the Fip recombinase expression
plasmid pOG44 and a modified plasmid additionally containing the edg 1 gene
(accession no. NM_001400) termed as pcDNAS-FRT-TO_nFLAG_DEST-EDG 1 with
a 9:1 ratio. To obtain the modified pcDNAS-FRT-TO_nFLAG DEST plasmid, the
Invitrogen plasmid pcDNAS/FRT/TO (Invitrogen, cat. no. VB8520-20) was adapted o
the Gateway® (Invitrogen) cloning system by inserting a Gateway cassette containing
attR recombination sites flanking a ccdB gene and a chloramphenicol-resistance
gene (Gateway conversion system, Invitrogen, cat. no. 11828-028). In addition a
FLAG tag epitope was added before the &' att recombination site to allow

recombinant expression of N-terminally 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 with 100 ul of serum-free Ham F-12 medium
containing 8 ul 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 (Greinar Celistar®, cat. no. 558175) containing Ham F-12 medium
supplemented with 10% of FCS but without antibiotic and were incubated for another
24 h. 48 h after transfection, the medium was replaced by selection medium (Ham F-
12 supplemented with 10% of FCS and 200 pg/iml of hygromycein B {Invitrogen, cat.
no. 10687-010)). The medium was exchanged every 2 to 3 days until a resistant
population of cells had grown. Cells were several fimes splitted and seeded into a
new flask so that the cells did not reach more than 25 % of confluency. After 2 weeks
of selection, the cells were transferred into T175 flasks {Greiner Cellstar®, cat. no.
660175} and cuitivated 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.
Celis were resuspended in a mixture of 90% of FCS and 10% of dimethyl sulfoxide

and stored frozen in liquid nitrogen.

{b) Membrane preparation



10

15

20

25

30

WO 2011/086078 PCTIEP2011/050299
71 "
A membrane preparation was obtained by standard methods from the afore-
described CHO Flp-in cell line constitutively overexpressing the human Edg 1
receptor. Briefly, the cryopreserved cells were taken in culiure 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;
Gibce, cat. no. 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. 1697488, 1 tablet per 50 mi) 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-0881), 1 mM EDTA (disodium salt; Merck, cat. No. 8418)
supplemented with protease inhibitor cocktait (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 pellef was disrupted in a Dounce homogenizer, diluted
with the supernatant of the previous centrifugation and subsequently centrifuged at
4°C for 16 min at 500 x g {(Heraeus Minifuge T) in order fo separate nuclei and still
intact cells from the membranes mainly present in the supernatant. The supernatant
was then diluted in hypotonic buffer and centrifuged (Beckmann, Avanti J251) at
approximately 18 800 x g for 2 h at 4°C. After cenirifugation, the membrane pellet
was resuspended in a storing buffer consisling of 20 mM HEPES; 150 mM Na(li
{(Merck, cal. no. 6400), 1 mM EDTA (as above) supplermented with profease inhibitor
cocktail {as above). The membrane preparation was aliguoted and stored at -80 C.
Protein concentration of the membrane preparation was determined in a sample by
means of a commercial protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-
0113, 500-0114, 500-0115).

(c) GTP~-S assay

The Edg 1 membrane preparation oblained in (b) was employed in a commercially

- available scintillation proximity assay {GPA) kit for G-protein coupled receptor binding

from Amersham Biosciences/GE Healthcare (code RPNQ0210), in which ligand-

induced binding of **S-radiolabeled GTP-+-S to the receptor-containing membrane,
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which is bound to scintillation beads, stimulates the emission of light and allows 1o
quantify the in vitro activity of the Edg 1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufacturer's
instructions. Before start of the experiments, scintillation beads were suspended in a
reconstitution buffer consisting of Tris-HCI {(pH 7.4) supplemented with 0.1% (w/v}
sodium azide and subsequently diluted on ice with assay buffer (consisting of 20 mM
HEPES, 100 miM NaCl, 1 mM EDTA (as above), 1 mM dithiothreitol (DTT), adjusted
to pH 7.4) to a final bead concentration of 30 mg/mi.

Wells were charged with 10 ui of the specified assay buffer, 10 pi of 2 100 yM
guanosine diphosphate (GDP) solution, and 10 pl of a solution of the test compound
in assay buffer/dimethy! sulfoxide resulting in a final concentration of the test
compound of 10 pM. For the high controls, 10 1l of a solution of sphingosine-1i-
phosphate (31P; Sigma, cat. no. S-9666}, resulling in a final 31P conceniration of 10
1M, and for the low controls 10 |l of assay buffer, was added info respective wells
instead of the solution of the fest compound. All wells contained equivalent amounts
of dimethyi suifoxide. Then 10 ul of a [P°S]GTP-y-S solution (4 nM) and the Edg 1
membrane preparation obtained in (b) (15 ug membrane proteins in 100 pl of assay
buffer) were added to each well. After incubation of the plates at room temperature
for 5 min, 50 pi 6? the specified scintillation bead suspension (30 mg/ml) was added.
After a further incubation period of 45 min at room temperature, plates were
centrifuged for 10 min at 500 x g. Quantification of *°S]GTP~y-8 binding and thus
receptor activation was measured by means of a beta counter (MicroBeta, Wallac)
over 1 min. Values were background-corrected by subtraction of the respeciive low
control. All measurements were made in triplicate. The recepfor activation by the fest
compound is expressed in pear{:,en’f of the respective high control {10 pM S1P;
regarded as 100% activation). In Table 2 activations cbserved with example
compounds at 10 uM are iisted.
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Table 2, Edg 1 receplor activation by exampie compounds at 10 uMin percent of the
activation by 10 pM 1P

Exampie % activation
1 101
2 a7
3 96
4 110
5 79
6 112
7 o0
& 108
9 128
10 69
1 100
12 70
13 95
14 g9
15 42
16 85

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

wound healing and in particular for treating wound healing disorders of patients with
diabetes.
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Claims
1. A compound of the formula 1, in any of its sterecisomeric forms, or a mixiure of

sterecisomeric forms in any ratio, or a physiologically acceptable sait thereof, or a

physioiogically acceptable solvate of such a compound or such a salt,

wherein

Ais selected from the group consisting of NH, O and S,

X is selected from the group consisting of {C+-Cg)-alkanediyl, (C,-Cs)-alkenediy!, (C,-
Ce)-alkynediyl, (C.-Cr)-cycloalkanediyl and (C:-Cq)-alkanediyloxy, alt of which are optionai!y'
substituted by one or more identical or different substituents selected from the group
consisting of fluorine and hydroxyl, where the oxygen atom of the (C,-Cg)-alkanediyloxy
group Is attached to the group R%;

Y is a 4-membered fo 7-membered saturated or partially unsaturated monocyclic or
bicyclic heterocycle which, in addition to the ring nitrogen atom shown in formula |, contains
0, 1, 2 or 3 identical or different ring heteroatoms selected from the group consisting of N, O
and S, where one or two of the additional ring nitrogen atoms may carry a hydrogen étom or
a {C4-Cy)-alkyt substituent and one of the ring sulfur atoms may carry one or two oxo groups
and where the heterocycie is optionally substituted at one or more ring carbon aioms by
identical or different (C,-C4)-alkyl substituents; '

R'is selected from the group consisting of (C4-Cg)-alkyl, (Co-Cgl-alkenyt, (Co-Ce)-
alkynyl, {Cs-Cy)-cycloalkyl-CiHz— and Het-CiHy—, in which t is selected from the group
consisting of 0, 1, 2 and 3; '

R?is selected from the group consisting of phenylene and a bivalent radical of an
aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or 3
identical or different ring heteroatoms selected from the group consisting of N, O and S,

where one of the ring nitrogen atoms may carry a hydrogen atom or a substituent R and
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where the phenylene and the bivalent radical of an aromatic heterocycle are optionally
substituted at one or more ring carbon atoms by identical or different substituents R%;

R®is selected from the group consisting of (C~Cg)-alkyl, (C2-Ce)-alkenyl, (C,-Ce)-
alkynyl, (Cs-Cq)-cycloalkyl-C Hy,— and Het-C H,—, in which u and v are selected from the
group consisting of 1 and 2, or R%is a radical of a saturated or unsaturated 3-membered to
10-membered monogyclic or bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different
ring heteroa{oms selected from the group consisting of N, O and S, where one or two of the
ring nitrogen atoms may carry a hydrogen atom or a (C,-C4}-alky! substituent and one or two
of the ring sulfur atoms may carry one or two oxo groups and where the radical of a ring is
optionally substituted at one or more ring carbon atoms by identical or different substituents
R¥, with the proviso that R® may not represent (C.-Cg)-alkyl if A represents S;

R*is selected from the group consisting of hydrogen, (C;-Cy)-alkyl and (C5-C7)-
cycloalkyl-CHz,—, where z is selected from the group consisting of 0, 1 and 2;

R*'is selected from the group consisting of (C4-C,)-alky! and {Ca-Cy)-cycloalkyi- |
CuHzw— and oxy, where w is selected from the group consisting of 0, 1 and 2;

R*is selected from the group consisting of halogen, hydroxyl, (C1-Cq)-alkyl-, (C1-Cy)-
alkyloxy, (C4-Cg)-alkyl-S(O)r—, amino, nitro, cyano, hydroxycarbonyl, (C-C4)-
alkyiokycarb_onyi, aminocarbonyl and aminosulfonyt;

R*is selected from the group consisting of halogen, (C.-C,)-atkyl, (Ca-C,)-cycloalkyl,
hydroxyl, (C4-Cy)-alkyloxy, oxo, (C-Cgs)-alkyl-8{O)y—, amino, (C4-Cs)-alkylamino, di((C-Cy)-
alkylyamino, (C-Ca)-alkylcarbonylamino, (C;-Cy)-alkylsulfonylamino, nitro, cyano, (C-Cy)-
alkylcarbonyl, aminosulfonyt, (C-C,)-alkylaminosulfonyl and dif(C,-C,)-allyhaminosulfonyt;

Het is a radical of a saturaied 4-membered to 7-membered monocy'ciic heterocycle
which contains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S and which is attached via a ring carbon afom, where the radical of a
heterocycle is optionally substituted by one or more identical or different substituents
selected from the group consisting of fluorine and (C4-Cy4)-alkyl;

m is selected from the group consisting of 0, 1 and 2, where all numbers m are
independent of one another;

where all cycloalkyl and cycloalkanediyl groups independently of one another and
independentily of other substituents are optionaify substituted by one or more identical or
different substituents which are selected from the group consisting of fluorine and (C1-Cy)-
atkyl;

where all alkyl, alkanediyl, CiHz, CuHau, CiHay, Cublaw, CzHs,. alkenyl, alkenediyl,
alkyny! and alkynediyl groups independently of one another and independentiy of other

substituents are optionally substituted by one or more fluorine substifuents.
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2. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically accepiable solvate of such a compound or such a salt as claimed in claim 1,

wherein A is selected from the group consisting of O and S.

3. The 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 such a compound or such a salt as claimed in claim 1,
wherein X is selected from the group consisting of {C4-Cg)-alkanediyl, (C,-Cg)-alkenediyt and
{C1-Cq)-alkanediyloxy.

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

physiologically acceptable solvate of such a compound or such a salt as claimed in claim
1 wherein _

Y is a 4-membered io 7-membered saturated monocyciic or bicyclic heterocycle
which, in addition o the ring nitrogen atom shown in formula |, contains 0 or 1 ring
heteroatom selected from the group consisting of N, O and S, where the additional ring
nitrogen atom may carry a hydrogen atom or a (C;-Cy}-alkyl substituent and the ring sulfur
atom may carry one or two oxo groups and where the heterocycle is optionally substituted at

one or more ring carbon atoms by identical or different (C;-C,)-alkyl substituents.

5. The 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 such a compound or such a salt as claimed in claim

1 wherein '
R'is selected from the group consisting of (C;-Cg)-alkyl and (C3-Cy)-cycloaikyl-

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

6. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, ora’
physiciogically acceptable solvate of such a compound or such a salt as claimed in claim

1 wherein R?is selected from the group consisting of phenyiens and pyridindiyl, where the
phenylene and the pyridinediyl are optionally substituted at one or more ring carbon atoms
by identical or different substituents R%,
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7. The compound of the formula 1, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable solvate of such a compound or such a salt as c[aimeé in claim
1 wherein |

R*is selected from the group consisting of (C.-Ce)~alkyl, (Cs-Cs)-cycioalkyl-C Ho—
and Het-C,H,,—, in which u and v are selected from the group consisting of 1 and 2, or R%ig
the radical of a saturated or unsaturated 3-membered to 10-membered monocyclic or
bicyclic ring which contains 0, 1 or 2 identical or different ring heteroatoms selected from the
group consisting of N, O and S, where one or two of the ring nifrogen atoms may carry a
hydrogen atom or a {C4-C,)-alkyl substituent and one of the ring sulfur atoms may carry one
or two oxo groups and where the radical of a ring is optionally substituted at one or more ring
carbon atoms by identical or different substituents R™', with the proviso that R® may not
represent (C-Cglalkyl if A represents S;

Het is a radical of a saturated 4-membered o 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of N, O and S and
which is attached via a ring carbon atom, where the radical of a heterocycle is optionally
substituted by one or more identical or different substituents selected from the group
consisting of fluorine and {C4-C,)-alkyl.

8. The compound of the formula |, in any of its stereoisomeric forms, or a mixdure of
sterecisomeric forms in any ratio, or a physiclogically acceptable salt thereof, or a
physiologically acceptable solvate of such a compouhd or sdéh a salt as claimed in claim
1 wherein A is selected from the group consisting of O and S; '

X is selected from the group consisting of {C4-Cg}-alkanedivl, (Cz—Ca}—aEkehediy! and
(C4-Cg)-alkanediyioxy;

Y is a 4-membered to 7-membered saturated monocyclic or bicyclic heterocycle
which, in addition to the ring nitrogen atom shown in formula I, contains 0 or 1 ring
heteroatom selected from the group consisting of N, O and S, where the additional ring
nitrogen atom may carry a hydrogen atom or a (C4-C,)-alkyl substituent and the ring sulfur
atom may carry one or two oxo groups and where thé heterocycle is optioﬁal!y substituted at
one or more ring carbon atoms by identical or different (C,-C4)-alky! substituents;

R'is selected from the group consisting of {C4-Cs)-alkyl, (C;-C7)-cycioalkyi-CiHa—
and Het-C.H,—, where t is selected from the group consisting of 0, 1 and 2;

R?is selected from the group consisting of phenylene and pyridinediyl, where the
phenyiene and the pyridinediyl are optionally substituted at one or more ring carbon atoms
by identical or different substituents R™; 7
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R’is selected from the group consisting of (C4-Co)-alkyl, (C5-C;)-cycloalkyi-C Hz—
“and Het-C,Hx—, in which u and v are selected from the group consisting of 1and 2, or R%is
a radical of a saturated or unsaturated 3-membered to 10-membered monocydlic or bicyclic
ring which contains 0, 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S, where ane or two of the ring nitrogen atoms may carry a hydrogen
atom or a (C-Cy)-alky! substituent and one of the ring sulfur atoms may carry one or two oxo
groups and where the radical of a ring is optionally substituted at one or more ring carbon |
atoms by identical or different substituents R*", with the proviso that R® may not represent
(C+-Cs)-alkyl if A represents S;

Het is a radical of a saturated 4-membered to 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of N, O and S and
which is attached via a ring carbon atom, where the radical of a heterocycle is optionally
substituted by one or more identical or different substituents selected from the group

consisting of fluorine and (C4-C,)-alkyl.

9. The compound of the formula |, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physio_iogicaily acceptable solvate of such a compound or such a sait as claimed in claim
1 wherein

| Ais O

X is selected from the group consisting of (C4-C;)-alkanediyl and (C;-Cq)-
alkanedivioxy: '

Y is a 4-membered to 6-membered saturated monocydiic heterocycle which, in
addition to the ring nifrogen atom shown in formula 1, contains no further ring heteroatoms,
where the ring is optionally substituted at one or more ring carbon atoms by identical or
different (C,-C4)-akkyl substituents;

R'is selected from the group consisting of (C+-Cg)-alkyl and (C;-Cy)-cycloalkyl-
CiHye—, where t is selecied from the group consisting of 0 and 1;

R? is phenylene which is optionally substituted at one or more ring carbon atoms by
identical or different substituents R?*:

R*is selected from the group consisting of (Cs-C; )}-cycloalkyl-C Ha— and Het-
C.Ha—, in which u and v are selected from the group consisting of 1 and 2, or R%is a radical
of a saturated or unsaturated 3-membered to 7-membered monocyclic or bicyciic ring which
contains 0, 1 or 2 identical or different ring heteroatoms selected from the group consisting
of N, O and S, where one or two of the ring nitrogen atoms may cérry a hydrogen atom or a
(C+-Cy)-alkyl substituent and one of the ring sulfur atoms may carry one or two oxo groups

and where the radical of a ring is optionally substituted at one or more ring carbon atoms by
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identical or different substituents R¥', with the proviso that R® may not represent (C1-Cg)-alky!
ifA r@presen'ts S;

R’is selected from the group consisting of hydrogen and (C4-C4)-alkyt;

R% s selected from the group consisting of halogen, hydroxyl, (C4-Cy)-alkyl and (C;-
Ce)-alkyloxy;

R* is selected from the group consisting of halogen, (C+-Cy)-alkyt, (Co-C;)-cycloalkyl,
hydroxyt and (C,-Cy4)-alkyloxy; '

Het is a radical of a saturated 4-membered to 6-membered monocyclic heterocycle
which contains 1 ring heteroatom selected from the group consisting of O and S and which is
attached via a ring carbon atom, where the radical of a heterocycie is optionally substituted
by one or more identical or difierent substituenis selected from the group consisting of
fiuorine and (C4-C,)-alkyl;

where all cycloalkyl groups independently of one another and independently of other
substituents are optionally substituted by one or more identical or different substituents
which are selected from the group consisting of fluorine and (C4-Cy)-alkyl;

where all alkyl, alkanediyl, CiHy, C Hs, and C,Hs, groups independenily of one
another and independently of other substituents are optionally substituted by one or more _

fluorine substituents.

10. The compound of the formula | or a physiologically acceptable salt thereof or a
physioclogically acceptable salvate of such a compound or such a salt as claimed in claim 1,
selected from the group consisting of
{S}1-(2-{4-[5-(2,5-diflucrophenoxy)-7-propoxyoxazolo]5,4-d]pyrimidin-2-yi]-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
{S)1{2-{4-[5-(trans-2-fluorocyclohexyloxy)-7-propoxyoxazolof8,4-dpyrimidin-2-yl}-
2,6-dimethyiphenoxy}acetyi)pyrrolidinébz—carboxyiic acid |
(S)-1-(2-{4-[5-(2-fluorophenoxy}-7-propoxyoxazolol5, 4-dpyrimidin-2-yi}-2,6-
dimethyiphenoxylacetyl)pyrrolidine-2-carboxylic acid
(S}1-(2-{4-{5-(5-fluoro-2-methylphenoxy)-7-propoxyoxazolo5, 4-dipyrimidin-2-yl}-2,6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic acid _
(S)-1-{2-{4-{5-(3-fluoro-4-methyiphenoxy)-7-propoxyoxazolof5,4-d]pyrimidin-2-yl}-2,6-
dimethylphenoxy}acetyl)pyrrolidine-2-carboxylic acid
(S)31 —(2~{2,6—d%methyi—4~[7—probdxy-5-(pyridin—3~yloxy)oxazoio[5,4~d]pyrimidin~2-
yllphenoxylacetyl)pyrrolidine-2-carboxylic acid |
(S)-1-(2-{4-[5-(2,4-difluorophenoxy)-7-propoxyoxazolo[5,4-djpyrimidin-2-yl]-2,6-
dimethylphenoxytacetyl)pyrrolidine-2-carboxylic acid
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{8)-1-(2-[2,6-dimethy!-4-(5-phencxy-T -propoxyoxazolo5,4-d]pyrimidin-2-yl}-
phenoxylacetylipyrrolidine-2-carboxylic acid and

{8 )1-(2-{4-[5-(3-chlorophenoxy)-7-propoxyoxazoio{5,4-dlpyrimidin-2-yl}-2 6-
dimethylphenoxylacetyl)pyrrolidine-2-carboxylic acid.

11. A pharmaceutical composition, comprising at least one compound of the formula | as
claimed in claim 1 or a physiologically acceptable salt thersof, or a physiologicaliy
acceptable solvate of such a compound or such a salt, and a pharmaceutically acceptable

carrier.

12. A process for preparing a compound of the formula | as claimed inclaim 1, wherein a

compound of the formula Il is reacted with a compound of the formula I,

a__ R!
R~ —0 O/
%@
N N Ry
O - N 3__
. }-—X——Rzm{ | 1 Road
Q- O N/-f Lt
II

where the groups A, X, Y, R1, R2, R3 and R4 in the compounds of the formulas |l
and !l are defined as in the compounds of the formula | and moreover functional groups may
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 formuia —S(O}-Alk or —S{0)2-Alk in which Alk is (C1-C4)-
alkyi.

13. Use of a therapeuticaliy effective amount of the pharmaceutical composition of claim

11, in the manufacture of a2 medicament for treating wound healing disorders.

14. Use of a therapeutically effective amount of the pharmaceutical composition of claim

11, in the manufacture of a medicament for wound healing.

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

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

16. Use of a therapeutically effective amount of the pharmaceutical compesition of claim

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



