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2 5-Substituted oxazolopyrimidine derivatives

The present invention relates to 2,5-substifuted oxazolopyrimidine derivatives, and to

physiologically accepiable salis thereof.

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

WO 2009/154775), which are suitable for treating muttiple 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 especiaily on lymphocytes, the EDG-1 signal paihway is permanently
suppressed, as a result of which these ceils can no longer chemotactically follow the
31P gradient between blood and lymph fluid. This means that the affected
tymphocytes 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 ymphocytes in the plasma (lymphopenia) brings about
immunosuppression which is obligatorily required for the mechanism of action of the
EDG-1 receptor modulators described in WO 2009/154775.

The object of the present invention was to provide compounds which are suitable
specifically for wound healing and in particular for the treatment of wound healing
disorders in patients with diabetes. In addifion, i was desirable to provide
compounds which are suitable for the treatment of diabetic foot syndrome (DFS).
Furthermore, it was desirable to. achieve a reproducible activation of the EDG-1.
receptor signai pathway which thereby permits, in phérméco%ogica! terfns, a
persistent activation of the EDG-1 signal pathway.

The present invention relates to oxazoiopyrimidine compounds of the formuia |,
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in which A, R and R? are defined as indicated below. The mechanism of action of
the compeounds of the formula | is thus not based on desensitization of the EDG-1

signal pathway and is therefore in diametral opposition to the mechanism of action
described in WO 2009/154775. The invention furthermore relates to processes for
the preparation of compounds of the formuia |, their use, in particular as active

ingredients in pharmaceuticals, and pharmaceutical compositions comprising them.

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

The Edg-1 receptor is a member of the endothelial differentiation gene (Edg) receptor
family of currently eight identified class A GPCRs (G-protein coupled receptors). This
famnily can be divided %r}fo subfamilies of sphingesin&-”ﬁaphos-phate {31P}-activated- -
recep{ors (five manﬁbers) and receptors activated by lysophosphatidic aéid {LPA;
three mémbers). The endogenous ligand S1F s a pluripotent lysophosphaolipid acting
on different cell types by activating GPCRs from the Edg recepior family, namealy
Edg-1 (= S1P1), Edg-3 (= S1P3), Edg-5 (= $1P2), Edg-6 (= $1P4) and Edg-8
{S1P5). Although S1P is alsc described as an intracellular messenger, numerous

cellular responses of S1P are mediated via the activation of Edg recepiors. S1P is



generated by the enzyme family of sphingcsine kinases (SPHK) and degraded by

different phosphatases or lyases.

In one aspect, there is provided a compound of the formula |, in any of its
stereoisomeric forms, or a mixiure of sterecisomeric forms in any ratio, or
a physiologically acceptable salf thereof, or a physiologically acceptabie solvate of

any of them,

N AN
i
R2—</ f 1
A
wherein

A is chosen from NH, O and S;

R' is chosen from {C4-Cg)-alkyl, (Cx-Cg)-alkenyl, {Cz-Cer-alkynyl, (C3-Cr)-cycloalkyl-
CyHay- and Het-CyHay-, wherein u and v are chosen from 1 and 2, or R' is a residue
of a saturated or unsaturated, 3-membered fo 10-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring hetercatoms chosen
from N, O and S, wherein one or two of the ring nitrogen ators can carry a hydrogen
atom or a (C4-Cy)-alkyl substituent and one or two of the ring sulfur atoms can carry
one or two oxo groups, and wherein the residue of a ring is optionally substituted on

one or more ring carbon atoms by identical or different substituents R';

R? is chosen from phenyl and a residue of an aromatic, 5-membered to 8-membered
monocyciic heterocycle which comprises 1, 2 or 3 identical or different ring
heteroatoms chosen from N, O and S, wherein one of the ring nitrogen atoms can
carry a hydrogen atom or a substituent R?', and wherein the phenyl and residue of an
aromatic heterocycle are optionally substituted on one or more ring carbon atoms by

identical or different substituents R
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R is chosen from halogen, (C-Cy)-alkyl, (Cs-Cr)-cycloalkyl, hydroxy, (C+-Ca)-
alkyloxy, oxo, (C4-C4)-alkyl-S(O)n-, amino, (C4-Cy)-alkylamino, di({C4-Cy)-alkyl)amino,
(C4-Cy)-alkylcarbonytamino, (C+-Cy)-alkyisuifonyiamine, nitro, cyano, (C4-Cy)-
alkylcarbonyl, aminosulfonyl, (C+-Cy)-alkylaminosulfonyl and di{{C+-Cy)-

alkylyaminosulfonyt;

R*"is chosen from (C4-Cy)-alkyl, (Cs-Cr)-cycloalkyl-CyHaw- and oxy, wherein w is

chosen from 0, 1 and 2;

R* is chosen from halogen, hydroxy, (C1-Cy)-alkyl-, (C1-C4)-alkyloxy, (C1-Ca)-alkyl-
S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C4-Cy)-alkyloxycarbonyl,

aminocarbonyl, aminosulfonyl, R*® and R**-0-;

R* is a residue of a saturated 3-membered to 7-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, O and S, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a (C+-Cy)-alkyl substituent and one of the ring sulfur atoms can carry one or
two oxo groups, and wherein the residue of a ring is optionally substituted on one or

more ring carbon atoms by identical or different substituents R*;
R*" is chosen from halogen, (C4-Cq)-alkyl, hydroxy and oxo;

Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterocycle
which comprises 1 or 2 ideniical or different ring heteroatoms chosen from N, O and
S and which is bonded via a ring carbon atom, Whérain the residue of a heterocycle
is optionally substituted by one or more identical or different substituents chosen from

fluorine and {C+-Cy)-alkyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;
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wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different

substituents chosen from fluorine and (C+-Cy)-alkyl;

wherein all alkyl, CyHz,, CuHay, CulHaw, alkenyl and alkynyl groups, independently of
each other and independently of any other substituents, are optionally substituted by

one ot more fluotine substifuents;

with the exception of the compounds 5-methylmercapto-2-phenyl-oxazolo]s,4-al-

pyrimidine and 5-ethylmercapto-2-phenyloxazolo-[5,4-alpyrimidine.

In one aspect, there is provided a process for the preparation of a compound of the
formula | as defined above, comprising reacting a compound of the formula !l with a

compound of the formula I,

N ™y RL—_AH NfN
2 2__W
T T e

H

wherein the groups A, R’ and R? in the compounds of the formulae Il and HHl are
defined as in the compounds of the formula | and additionally functional groups can
be present in protected form or in the form of a precursor group, and the group L' is a
halogen atom or a group of the formuta -S(O)-Alk or -S(O},-Alk wherein Alk is (Cy-
Cy)-alkyl.

In one aspect, there is provided a pharmaceutical composition, comprising at least
one compound of the formula | as defined above or a physiologicaity acceptable salt
thereof, or a physiologically acceptable solvate of any of them, and a

pharmaceutically acceptable carrier.
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fn one aspect, there is provided a compound of the formula | as defined above or a
physiologically acceptable sailt thereof, or a physiologically acceptable solvate of any

of them, for use as a pharmaceultical.

in one aspect, there is provided a compound of the formula | as defined above or a
physiclogically acceptable salf thereof, or a physiologically acceptable solvate of any

of them, for the treaiment of wound healing disorders.

in one aspect, there is provided a compound of the formula | as defined above or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them for wound healing.

in one aspect, there is provided a compound of the formula | as defined above or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them for wound healing in diabetics.
In one aspect, there is provided a compound of the formula | as defined above or a

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them, for the treatment of diabefic foot syndrome.
A subject of the present invention is an oxazolopyrimidine compound of the formula |,
in any of its stereoisomeric forms, or a mixiure of sterecisomeric forms in any ratio, or

a physiclogically acceptabie salt thereof, or a physiologically acceptable solvate of

any of them,

R 1
wherein

Ats chosen from NH, O and S
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R is chosen from (C4-Cg)-aliyl, (Co-Cg)-alkenyl, (Co-Cg)-alkynyl, (C3-C7)-cycloalkyi-
CyHau- and Het-CHa,-, wherein u and v are chosen from 1 and 2, or R is a residue
of a saturated or unsaturated, 3-membered to 10-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, O and S, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a (C4-Cy4)-alkyl substituent and one or two of the ring suifur atoms can carry
one or two oxo groups, and wherein the residue of a ring is optionally substituted on

one or more ring carbon atoms by identical or different substituents R™";

R? is chosen from phenyl and a residue of an aromatic, 5-membered to 6-membered
monocyclic heterocycle which comprises 1, 2 or 3 identical or different ring
hetercatoms chosen from N, O and S, wherein one of the ring nitrogen atoms can
catry a hydrogen atom or a substituent R*". and wherein the phenyl and residue of an
aromatic heterocycle are optionally substituted on one or more ring carbon atoms by

identical or different substituents R?%:
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R"" is chosen from halogen, (C1-Cq)-alkyl, (Cs-Cy)-cycloalkyl, hydroxy, (C1-Ca)-
alkyloxy, oxo, {C+-Cy)-alkyl-5{0}-, amino, (C+-Ca)-alkylamino, dif(C1-Cq)-alkyl)amino,
(C+-Cyqj-alkylcarbonylamine, (C+-Cy)-alkylsulfonylamino, nitro, cyano, (C4-Cy)-
alkylcarbonyl, aminosuifonyl, (C4-Cy)-alkylaminosuifonyl and di{{C+-Ca)-
altkyhyaminosulfonyl;

R*" is chosen from (C+-C.)-alkyl, (Cs-Cr)-cycloalkyl-CyHau- and oxy, wherein w is
chosen from G, 1 and 2;

R* is chosen from halogen, hydroxy, (C4-Cy)-alkyi~, (C+-Cu)-alkyloxy, (C1-Cq)-alkyl-
S{O)w-, amine, nitro, cyano, hydroxycarbonyl, (C4-Ca)-altkyloxycarbonyi,
aminocarbony!, aminosulfonyl, R and R%-0-;

R* is a residue of a saturated 3-membered to 7-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, © and 8, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a (C+-Cyj-alkyl substituent and one of the ring sulfur atoms can carry one or
two oxo groups, and wherein the residue of a ring is optionally substituted on one or

more ring carbon afoms by identical or different substiiuents R%:
R* is chosen from halogen, {C-Cy)-alkyl, hydroxy and oxo:

Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterccycle
which comprises 1 or 2 identical or different ring hetercatoms chosen from N, O and
S and which is bonded via a ring carbon atom, wherein the resjdue of a heterocycle
is optionally substituted by one or more identical or different substituents ohosén from
fluoring and {C1-Cy)-atkyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other;
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wherein ali cycloalkyl groups, independently of each other and independently of any
other substifuents, are optionally substituted by one or more identicat or different
substifuents chosen from fluorine and {(C4-Cyl-alkyi;

wherein all alkyl, C,Hau, CyHay, Culaw, alkenyl and atkynyl groups, independently of
each other and independently of any other substituenis, are optionaily substituted by

ohie or more fluorine substituents.

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

Alkyl, alkenyl and atkynyl groups can be linear, Le. straight-chain, or branched. This
also applies when they are part of other groups, for example aikyloxy groups (=
alkoxy groups, alkyl-C- groups), alkyloxycarbonyl groups or alkyl-substituted amino
groups, or when they are substituted. Depending on the respective definition, the
number of carbon atoms in an alkyl groupcanbe 1,2, 3,4, 50r6,0r 1,2, 30r4, or
1, 2 or 3. Examples of alkyl are methyl, ethyl, propyl including n-propyi and isopropyl,
butyl including n-butyl, sec-butyl, isocbutyl and tert-butyl, pentyi including n-pentyl, 1-
methylbutyl, isopentyl, neopentyl and fert-pentyl, and hexyi including n-hexyl, 3,3-
dimethylbutyl and isohexyl. Doubie bonds and triple bonds in alkeny! groups and
alkynyl groups can be present in any positions. in one embodiment of the invention,
alkeny! groups contain one double bond and alkynyl groups contain one triple bond.
In one embodiment of the invention, an alkeny! group or alkyny! group contains at
feast three carbon atoms and is bonded to the remainder of the molecule via g
carbon atom which is not part of a double bond or triple bond. Examples of atkenyt
and alkynyt are ethenyl, prop-1-enyl, prop-2-enyl (= allyl), but-2-enyl, 2-msthyiprop-2-
enyl, 3-methylbut-2-enyl, hex-3-enyl, hex-4-enyi, prop-2-ynyl (= propargyl), but-2-
ynyl, but-3-ynyl, hex-4-ynyi or hex-5-ynyl. Substituted alky! groups, alkenyl groups
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and aikynyl groups can be substituted in any positions, provided that the respeciive
compound is sufficiently stable and is suitable for the desired purpose such as use as

a drug substance. The prerequisite that a specific group and a compeound of the

formula | are sufficiently stable and suitable for the desired purpose such as use as a

drug substance, applies in general with respedct to the definitions of all groups in the
compounds of the formula |,

As far as applicable, the preceding explanations regarding aikyl groups apply
correspondingly to divalent alkyl groups such as the groups CyHa,, CuHay and Cutloy,
which thus can likewise be linear and branched. Examples of divaient alkyl groups
are -CHg- (= methylene), ~-CHy-CHg-, -CHp-CHy-CHo-, -CH{CH3)-, ~-C(CH3)z-,
-CH{CH;3)-CHp-, -CH2-CH(CHa)-. If @ number in a divalent group such as the number
u in the group CyHy,, for example, is 0 {= zero}, the two groups which are attached to
the contemplated group, such as CyHy,, are directly connected to one another via a
single bond.

The number ¢f ring carbon atoms in a cycloakkyl group canbe 3,4, 5,8 or 7. In one
embodiment of the invention, the number of ring carbon atoms in a cycloatkyl group,
independently of the number of ring carbon atoms in any other cycloalkyl group, is 3,
4.5 or 6, in another embodiment 3, 4 or 5, in another embodiment 3 or 4, in ancther
embodiment 3, in another embodiment &, 6 or 7, in another embodiment 5 or 6, in
another embodiment 6 or 7, in another embodiment 8. Examples of cycloalky! groups
are cyclopropyi, cyclobutyl, cyciopentyl, cyclohexyl and cyclcheptyl. independently of
one ancther and independently of any other substituents, cycloalkyl groups are
cptionally substituted by one or more identical or different (C4-C,)-alkyl substituents
which can be located in any positions, i.e., cycloalkyl groups can be unsubstiiuted by |
alkyl substituents or substituted by alkyl substifuents, for exéfﬁpie by1,2, 3or4, or

by 1 or 2, (C-Ca)-alkyt substituents, for example by methyl groups. Exampies of

atkyl-substituted cycloalkyl groups are 4-methyicyclohexyl, 4-tert-butylcyciohexyl or

2,3-dimethylcyclopentyl. Examples of cycloalkylatkyi groups, which can represent
groups such as (Cs-Cr)-cycloalkyl, for example, are cyclopropyimethyi,
cyclobutylimethyl, cyclopentyimethyl, cyclohexyimethyl, cycloheptylmethyl, 1-
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cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-cyclobutylethyl, 2-
cyclopentylethyl, 2-cyclohexylethyl, 2-cycloheptylethyi,

[ndependently of one another and independently of any other substituents, alky!
groups, divalent alkyi groups, alkeny! groups, alkynyl groups and cycloalkyl groups
are optionally substituted by one or more flucrine substituents which can be located
in any positions, L.e., the said groups can be unhsubstiiuted by fluorine substituents or
substituted by fluorine substituents, for exampleby 1,2, 3, 4,5, 6,7, 8,9, 10, 11,12
ori3,orby1,2,3,4,5,6,7,80r9,0rby1,2,3, 4,5 60r7, 0rby1,2,3 40r5, or
by 1,2 or 3, orby 1 or 2, flucrine substituents. Examples of fluorine-substituted said
groups are iriflucromethyl, 2-flucroethyl, 2,2, 2-triflucroethyt, pentafiuoroethyt, 3,3,3-
’sriﬂuoropro;ﬁyl, 2,2,3,3,3-pentafluoropropyl, 4,4 4-riflucrobutyl, heptaflucroisopropyi,
-CHF-, -CFy-, “CF3-CHy~, -CHp-CF -, -CF-CFo-, -CF{CH3)~, -C{CF3)p-, 1-
fluorocyclopropyl, 2,2-diflucrocyclopropyi, 3,3-diflucrocyciobutyl, 1-fluorocyclohexyt,
4 4-difluorocyclohexyl, 3,3,4,4,5,5-hexafluorccyciohexyl. Examples of atkyloxy groups
in Whi&h the alkyl moiety is fiucrine-substituled, are trifluoromethoxy, 2,2,2-
trifluoroethoxy, pentafiucroethoxy and 3,3, 3-trifluoropropoxy. In one embodiment of
the invention, the {otal number of fluorine substituents and (C4-Cy4)-alkyt substituents,
which independently of any other substituents are optionally present on cycloalky!
groups in the compounds of the formula 1,is1,2,3,4,5,6, 7, 8,8, 10 or 11, in
another embodiment 1, 2, 3, 4, 5,6, 7, 8 or 9, in another embodiment 1, 2, 3, 4 or 5,

in ancther embodiment 1, 2, 3 or 4.

Groups like phenyi, naphthyi (= naphthaleny!l) and residues of aromatic heterocycles
which are optionally substituied by one or more substituents, can be unsubstituted or
substituted, forexample by 1,2, 3,4 or5,0orby 1,2, 3 0ord, orby 1,2 0r 3, orby T or -
2, or by 1, identical or different substituents which can be located in any positions. In
one embodiment of the invention the total number of nitro substituents in a
compound of the formula | is not greater than two. Aromatic nitrogen heterceycles
which in the parent ring system carry a hydrogen atom on a ring nitrogen atom in a 5-
membered ring, such as a pyrrole, imidazole, indole or benzoimidazole ring, for

example, can be substituted on the carbon atoms and/or on such ring nitrogen
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atoms. In one embodiment of the invention, substituents on such ring nitrogen atoms
are chosen from {C4-Cy)-altkyl groups, i.e. such ring nitrogen atoms in aromatic
heterocycles carty a hydrogen atom or a (C1-Cya)-alkyl substituent. When it is stated
with respect fo ring nifrogen atoms in aromatic heterocycles and any other
heterocycles that they can carry a hydrogen atom or a substituent, such ring nitrogen
atoms either carry a hydrogen atom or a substituent, or they do not carry a hydrogen
atom or substituent. Ring nitrogen atoms which carry a hydrogen afom or a
substituent, occur in a nitrogen-containing aromatic 5-membered ring as is present in
pyrrole, imidazole, indole or benzoimidazole, for example, and in a non-aromatic ring
including a saturated ring. Ring nitrogen atoms which do not carry a hydrogen atom
or a substitfuent unless they are present in positively charged form, including any
further ring nitrogen atoms in addition to ring nitrogen atoms which carry a hydrogen
atom or a substituent, occur in an aromalic ring as is present in thiazole, imidazole,
pyridine or benzoimidazole, 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. Suitabls ring nifrogen 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 also carry an oxy substituent -0~ and be present as an N-oxide,
and such ring nitrogen atoms can also be present as quaternary salt, for example as
N-(C+-Cy-alkyl salt such as N-methyi salt, wherein in one embodiment of the
invention the counter anion in such guaternary 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 disubstituied phenyi groups, the substituents can be
located in 2,3-position, 2 4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-
position. In trisubstituted phenyl groups, the substituents can be located in 2,3 4~
position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position.
Naphthyl can be 1-naphthy! (= naphthaien-1-yl) or 2-naphthyl {= naphthaten-2-yi). In
monosubstifuted 1-naphthyl groups, the substituent can be located in the 2-, 3+, 4,
5, G-, 7-or 8-position. In monosubstituted Z-naphthy! groups, the substituent can be
iocated in the 1-, 3-, 4-, 5-, 6-, 7- or 8-positicn. In disubstituted naphthy! groups, the
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substituents can likewise be located in any positions both in the ring via which the
naphthy! group is bonded and/or in the other ring.

In residues of aromatic heterocycles representing R' or R%, which may be designated
as heteroaryl groups, as well as in ali other heterocyclic rings in the compounds of
the formula | including the group Het and non-arcmatic heterocyclic groups
representing R', the ring hetercatoms are generally chosen from N, O and S, wherein
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 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 ring oxygen atoms cannot be present in adjacent ring postiions
of any heterocycle, in another embodiment two ring hetercatoms chosen from
oxygen and sulfur cannot be present in adiacent 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 systemn of six or ten delocalized pi electrons in
the ring. Depending on the respective group, saturated and non-aromatic
unsaturated heferocyclic rings, including Het and non-aromatic groups representing
R, can be 3-membered, 4-membered, 5-membered, 8-membered, 7-membered, &-
membered, O9-membered or 10-membered. in one embodiment of the invention,
aromatic heterocyclic rings are 5-membered or 6-membered monocyclic rings or 8-
membered, 8-memberad or 10-membered bicyclic rings, in another embodiment 5-
membered cr &6-membered rmonocyclic rings or 8-membered or 10-membered
bicyclic rings, in another embodiment S-membered or 8-membered monocychic rings,
wherein the 8-membered, 9-membered or 10-membered bicyclic rings are composed
of two fused 5-membered rings, a 5-membered ring and a 6-membered ring which

are fused to one another, and two fused 6-membered rings, respectively. In bicyclic
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aromatic heterocyclic groups, one or both rings can contain hetero ring mambers,
and one or both rings can be aromatic. In general, bicyclic ring systems containing an
arcomatic ring and a non-aromatic ring are regarded as aromatic when they are
bonded via a carben atom in the aromatic ring, and as non-aromatic when they are
bonded via a carbon afom in the non-aromatic ring. Unless stated otherwise,
heterocyclic groups including aromatic heterocyclic groups can be bonded via any
suitablé ring carbon alom and, in the case of nifrogen heterocycles, via any suitable
ring nitrogen atom. In one embodiment of the invention, an aromatic heterocyclic
group in a compound of the formuia |, independently of any other aromatic
heterocyclic group, ts bonded via a ring carbon atom, in another embodiment via a
ring nitrogen atom. Depending on the definition of the respective heterocyclic group,
in one embodiment of the invention the number of ring heteroatoms which can be
present in a heterocyclic group, independently of the number of ring hetergatoms in
any other heterocyclic group, is 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in
another embodiment 1 or 2, in another embodiment 1, wherein the ring hetercatoms
can be identical or different. Heterocyclic groups which are optionally substituted, can
independently of any other heterocyclic group be unsubstituted or substituted by one
or more identical or different substituents, for example by 1, 2,3, 4 0or5, 0rby 1, 2, 3
ord,orby 1, 20r 3, or by 1 or 2, or by 1 substituents, which are indicated in the
definition of the respective group. Substituents on heterocyclic groups can be located
in any positions, For example, in a pyridin-2-yl group substituents can be located in
the 3-position and/or 4-position and/er S-position and/or 8-position, in a pyridin-3-yl
group substituents can be located in the Z-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 andfor 5-position and/or 6-position.

Examples of parent heterocycles, from which heterocyclic groups including aromatic
heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated
heterocyclic groups can be derived, are azete, oxete, pyrrole, furan, thiophene,
iridazole, pyrazole, [1,3]dioxole, oxazole (= {1 3loxazole), isoxazole (= [1,2loxazole),
thiazole (= {1,3]thiazole), isothiazole (= [1,2]thiazole), [1,2,3}triazole, [1,2 4itriazole,
[1,2 4loxadiazole, [1,3,4]oxadiazole, [1,2,41thiadiazole, [1,3 4lthiadiazole, ietrazole,
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pyridine, pyran, thiopyran, pyridazine, pyrimidine, pyrazine, {1,3loxazine,

[1 4loxazine, [1,3lthiazine, [1,4lthiazine, [1,2,3)triazine, [1,3]dithiine, {1,4]dithiine,
[1,2 4lriazine, [1,3,5}triazine, [1,2,4,5ltetrazine, azepine, [1,3ldiazepins,
[1.4]diazepine, [1,3]oxazepine, {1,4loxazepine, [1,3lthiazepine, [1,4lthiazepine,
azocine, azecine, cyclopentalblpyrrole, 2-azabicyclo[3.1.0hexane, 3-

azabicycio[3.1.0lhexane, 2-oxa-5-azabicyclo[2.2.1]heptane, indole, isoindole,

 benzothiophene, benzofuran, {1,3]benzodioxole (= 1,2-methylenedioxybenzene),

[1,3)benzoxazole, [1,3]benzothiazole, benzoimidazole, thienc[3,2-clpyridine,
chromene, isochromene, [1,4}benzodioxine, [1,4]benzoxazine, [1,4]benzothiazine,
quinoline, isoquinoline, cinnoline, guinazoline, quinoxaline, phthalazine,
thiencthiophene, [1,8lnaphthyridine and other naphthyridines, pteriding, and the
respective saturated and partially unsaturated heterocycles in which one or more, for
exampie 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 azstidine,
oxetane, pyrrolidine, tetrahydrofuran, tetrahydrothiophene, imidazolidine, oxazolidine,
thiazofidine, dihydropyridine, piperiding, tetrahydropyran, piperazine, morphotine,
thiomorpholine, azepane, chroman, isochroman, [1,4]benzodioxane (= 1,2-
ethyienedioxybenzene), 2,3-dihydrobenzofuran, 1,2,3 4-tefrahydroquinoline, 1,2,3,4~

tetrahydraisoguinoline, for example.

Examples of residues of aromatic heterocycles, which can occur in the compounds of
the formula |, are thiopheny! (= thienyl) including thiophen-2-yl and thiophen-3-yl,
pyridinyl {= pyridyl) including pyridin-2-y! (= 2-pyridyl), pyridin-3-yl (= 3-pyridyl) and
pyridin-4-yl {= 4-pyridyl}, imidazolyi including, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-y!, 1H-imidazol-4-y! and 1H-imidazol-5-yi, [1,2, 4]triazolyl including 1H-

[1,2 4]-triazok-1-yl and 4H-[1,2 4-friazol-3-vl, tetrazolyl including 1H-tetrazol-1-yl and
1H-tetrazol-5-yi, quinclinyl (= guinolyl) including quinoiin-2-yl, quinolin-3-yi, quinolin-
4-yl, quinolin-5-yi, quinolin-6-yl, quinolin-7-yl and quinolin-8-yl, which ali are optionally
substituted as indicaied in the definition of the respective group, Examples of
residues of saturated and partially unsaturated heterocycles, which can oceur in the
compounds of the formula i, are azetfidinyl, pyrrolidiny! including pyrrolidin-1-yi,
pyrrolidin-2-yl and pyrrolidin-3-yl, 2,5-dihydro-1H-pyrrolyl, piperidinyt inciuding
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piperidin-1-yl, piperidin-2-vl, piperidin-3-yt and piperidin-4-yl, 1,2,3,4-
tetrahydropyridinyt, 1,2,5,6-tetrahydropyridinyl, 1,2-dihydropyridinyi, azepanyi,
azocanyl, azecanyi, octahydrocyclopentalblpyrrolyl, 2,3-dinydrobenzofuranyl
including 2,3-dihydrobenzofuran-7-yi, Z,3-dihydro-1H-indolyl, octahydro-1H-indolyl,
2.3-dihydro-TH-isoindolyl, actahydro-1H-isoindolyl, 1,2-dihydroguinolinyl, 1,2,3.4-
tetrahydroquinelinyl, decahydroquinoiinyl, 1,2-dihydroisoquinolinyt, 1,2,3 4-
tetrahydroisoquinctinyt, 1,2,3,4-tetrahydroisoquinolinyl, decahydroisoguinolinyi,
decahydroisoquinolinyl, 4,5,8,7-tetrahydrothienol3, 2-cipyridinyl, pyrazolidinyl,
imidazolidinyl, hexahydropyrimidinyl, 1,2-dihydropyrimidinyt, piperaziny,
[1,3ldiazepanyl, {1,4]dlazepanyl, oxazolidinyl, [1,3]oxazinanyl, [1,3]oxazepany!,
morphoiinyl including morpholin-2-yi, morpholin-3-yl and morpholin-4-yl,
[1,4]oxazepanyl, thiazolidinyl, [1,3]thiazinanyi, thiomorpholinyl including
thiomorpholin-2-yl, thiomorpholin-3-yi and thiomorpholin-4-yl, 3,4-dihydro-2H-

1. 4]thiazinyt, [1,3]thiazepany!, [1,4]thiazepanyl, [1,4}thiazepanyl, oxetanyt,
tetrahydrofuranyl, tetrahydrothienyl, isoxazolidinyl, isothiazolidinyl, oxazolidinyi,

(1,2, 4}-oxadiazotidinyt, {1,2 4}-thiadiazolidinyl, [1,2.4]triazolidinyt,
[1,3.4]oxadiazolidinyl, [1,3.4lthiadiazolidinyl, [1.3,4]triazolidinyl, 2,3-dihydrofuranyt,
2, 5-dihydrofuranyl, 2,3-dihydrothienyl, 2,5-dihydrothienyl, 2,3-dihydropyrrolyl, 2,3-
dihydroisoxazolyl, 4,5-dihydroisoxazolyl, 2,5-dihydroisoxazolyl, 2,3-
dihydroisothiazolyl, 4 5-dihydroisothiazolyl, 2,5-dihydroisathiazolyl, 2,3~
dihydropyrazolyl, 4,5-dihydropyrazolyl, 2,5-dinydropyrazolyi, 2,3-dihydrooxazolyl, 4,5-
dihydrooxazolyl, 2,5-dihydrooxazolyt, 2,3-dihydrothiazolyl, 4,5-dinydrothiazolyt, 2 5-
dihydrothiazotyl, 2,3-dihydroimidazolyl, 4,5-dihydroimidazolyl, 2,5-dihydroimidazoiv,
tetrahydropyridazinyl, tetrahydropyrimidinyl, tetrahydropyrazinyi,
tetrahydro{1,3,5itriazinyl, {1,3]dithianyl, tetrahydropyranyi, tetrahydrothiopyranyl,
[1,3idioxolanyl, 3,4,5,6-tetrahydropyridinyl, 4H-{1,3}thiazinyl, 1,1-dioxo-2,3,4,5-
tetrahydrothienyl, 2-azabicyclo{3.1.0lhexy! including 2-azabicyclo[3.1.0lhex-2-yl, 3~
azabicyclo[3.1.0lhexy! including 3-azabicyclo[3.1.01hex-3-yl, 2-oxa-5-
azabicyclo[2.2.1]-heptyl including 2-oxa-5-azabicyclof{2.2.1]-hept-5-yl, which all are
bonded via any suitable ring carbon atom or ring nitrogen atom and are optionally

substituted as indicated in the definition of the respective group.
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Halogen is fluorine, chlorine, bromine or fodine. In one embodiment of the invention,
any halogen in a compound of the formula i is independently of any other halogen

chosen from flucrine, chlorine and bromine, in another embodiment from fluorine and
chiorine.

When an oxo group is bonded to a carbon atom, it replaces two hydrogen atoms on a
carbon atom of the parent system. Thus, if a CH; group in a chain or a ring is
substituted by oxo, i.e. by a doubly bonded oxygen atom, it bacomes a C(0) (=
C(=0)) group. Evidently, an oxo group cannot occur as a substituent on a carben
atom in an aromatic ring such as in a phenyi group, for example. When a ring sulfur
atom in a heterocyclic group can carty one or two 0Xo groups, it is a non-oxidized
sulfur atom S in case it does not carry any oxo group, or it is an S{O) group

(= suffoxide group, S-oxide group) in case it carries one oxo group, or it is an S{0),

group (= suifone group, §,S-dioxide group) in case it carries fwo oxo groups.

The present invention includes all sterecisomeric forms of the compounds of the
formula | and their salts and solvates. With respect to each chiral center,
independently of any other chiral center, the compounds of the formula | can be
present in & configuration or substantially 3 configuration, or in R configuration or
substantially R configuration, or as a mixture of the S isomer and the R isomer in any
ratic. The invention includes all possible enantiomers and diastereomers and
mixtures of two or more sterecisomers, for example mixtures of enantiomers andfor
diastereomers, in all ratios. Thus, compounds according to the invention which can
exist as enantiomers can be present in enantiomerically pure form, both as
levorotatory and as dextrorotatory antipodes, and in the form of mixtures of the two
enantiomers in alt ratios including racemates. In the case of a E/Z isomerism, or
cig/irans isomerism, for example on double bonds or rings such as cycloalky! rings,
the invention includes both the E form and Z form, or the cis form and the trans form,
as well as mixtures of these forms in all ratios. in one embodiment of the invention, a
compound which can occur in fwo or more sterecisomeric forms is a pure, or
substantially pure, individual sterecisomer. The preparation of individua!

stereoisomers can be carried out, for example, by separation of a mixture of isomers
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by customary methods, for example by chromatography or crystallization, by the use
of stereochemically uniform starting materials in the synthesis, or by stereoselective
synthesis. Optionally, a derivatization can be carried out before a separation of
sterecisomers. The separation of a mixture of sterecisomers can be carried out af the
stage of the compound of the formula | or at the stage of a starting materiat or an
intermediate during the synthesis. The present invention aiso includes ail tautomeric

forms of the compounds of the formula | and their salfs and solvates.

in case the compounds of the formula | confain one or more acidic and/or basic
groups, i.e. salt-forming groups, the invention also includes their corresponding
physiologically or toxicologically acceptable salts, L.e. non-foxic salts, in particular
their pharmaceutically acceptable salts. Thus, the compounds of the formuia | which
contain an acidic group, such as a hydroxycarbonyl! group (= carboxy group =
C(O)-0OH group), can be present on such groups, and can be used according to the
invention, as alkaline metal salts, alkaline earth metal saits or as ammonium salis, for
example. More spacific examples of such salls include sodium salis, potassium salts,
calcium salts, magnesium salts, quaternary ammonium salts such as
tetraalkylammonium salts, or acid addition salfs with ammonia or organic amines
such as, for example, ethylamine, ethanolamine, triethanoiaming or amino acids.
Compeunds of the formula | which contain a basic group, i.e. a group which can be
protonated such as an amino group or & nitrogen heterocycle, can be present on
such groups, and can be used according to the invention, in the form of their addition
salts with inorganic and organic acids. Examples of suitable acids inciude hydrogen
chioride, hydrogen bromide, phosphoric acid, suifuric acid, methanesulfonic acid,
oxalic acid, acetic acid, trifluoroacetic acid, tartaric acid, lactic acid, benzoic acid,
malonic acid, fumaric acid, maleic acid, citric acid, and other acids known {o the
person skitled in the art. if a compound of the formula | simultaneously contains an
acidic group and a basic group in the molecule, the compound also inciudes, in
addition to the salt forms mentioned, inner sais (= betaines, zwitterions), The salts of
the compounds of the formuia t can be obtained by customary methods which are
known to the person skilled in the art like, for example, by contacting the compound

of the formula | with an organic or inorganic acid or base in a soivent or dituent, or by
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anion exchange or cation exchange from another salf. The invention also includes all
salts of the compounds of the formula [ which, owing to fow physiclogical
cempaﬁbiiity of the salt-forming acld or base, are not directly suitable foruse 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 furthermore includes all solvates of compounds of the formula
I, for example hydrates or adducts with alcohols such as (Ci-Cs)-alkanols, active
metabolites of the compounds of the formula 1, 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 convetted info pharmacologically active

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

In one embodiment of the invention, A is chosen from NH and O, in another
embodiment, A is chosen from NH and 5, in another embodiment A is chosen from O
and S, in another embodiment A is NH, in another embodiment A is O, in another

embodiment A is 5.

in one embodiment of the invention, R' is chosen from (C1-Cayalkyl, (C~Cgl-alkenyl
and (C-Cg)-alkynyl, in another embodiment R" is (C,-Cg)-alkyl, in another
embodiment R is (Co-Cs)-alkyi, and in another embodiment R' is (C4-C4)-alkyl,
provided that R" cannot be an alkyl group if A is S. In another embodiment R' is
chosen from {C4-Cg)-alkyl, (C5-Cr)-cycloalkyl-CiHay- and Het-CiHs -, in another
embodiment from (C3-Cr)-cycloalkyi-C Hay- and Het-CyHay-, in another embodiment
R" is (C3-C7)-cycloalkyl-CyHz,~, and in another embodiment R is Het-C,Ha,-, wherain
in this embodiment u and v independently of sach other are chosen from 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 (C3-Cs)-cycloalkyl-C, Hyy-
representing R' is chosen from cyclopropyl-CHa.-, cyclobutyl-CHz-and cyclopentyl-
CuHay-.



10

15

20

25

30

WO 2011/086081 16 PCT/EP2011/050303

In one embodime%ﬁ, R is chosen from {Ca-Cr)-cycloalkyl-C Hy - and Het-CyHgy-, or
Riisa residué of a saturated orunsaturated, 3-membered to 10-membered,
monocyelic or bicyclic ring which comprises 0, 1, 2, 3 or 4 identical or different ring
hetercatoms chosen from N, O and S, wherein one or twe of the ring nitrogen atoms
can carry a hydrogen atom or a (C1-Cyj-alky! substituent and one or two of the ring
sulfur atoms can carry one or two oxo groups, and wherein the residue of a ring is
optionally substituted on one or more ring carbon atoms by identical or different
substituents R"", and in another embodiment R is a residue of a saturated or
unsaturated, 3-membered to 10-membered, monocyclic or bicyclic ring which
comprises G, 1, 2, 3 or 4 identical or different ring heteroatoms chosen from N, O and
5, wherein one or two of the ring nitrogen atoms can carry a hydrogen atom or a (Cs-
Caj-alkyl substituent and one or two of the ring sulfur atoms can carry one or two oxo
groups, and wherein the residue of a ring is optionally substituted on one or more
ring carbon atoms by identical or different substituents R'". In one embodiment, the
number of ring heteroatoms in the ring representing R'is 0, 1, 2 or 3, in another
embodiment itis 0, 1 or 2, in another embodiment it is 0 or 1, in another embodiment
itis 0, in another embodiment itis 1, 2, 3 or 4, in another embodiment it is 1, 2 or 3,
in another embodiment it is 1 or 2, in another embodiment it is 1. The residue of the
ring representing R' can thus be carbocyclic or heterocyclic. In one embodiment, the
ring heteroatoms in R' are chosen from N and O, in ancther embodiment from N and
S, in another embodiment from O and S, in another embodiment they are N, wherein
ring nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent as
oceurs in saturated or partially unsaturated heterocycles or in 5-membered aromatic
rings in heterocycles such as pyrrole or benzoimidazole, for example, or not carry a
hydrogen atom or a {C4-Cs)-alkyl substituent as occurs in aromatic heterocycles such
as imidazole or pyridine, for example. In a residue of a heterocycle representing R’
which comprises one or more ring sulfur afoms, in one embodimeant one of the ring
suifur atoms is non-oxidized or carries one or two oxo groups, and any other ring
sulfur atoms are non-oxidized. The residue of a monacydlic or bicyclic ring
representing R' can be bonded to the group A via any suitable ring carbon atom or
ring nitrogen atom. In one embodiment it is bonded via a ring carbon atom | in

another embodiment it is bonded via a ring carbon atom or, in case A is NH, via a
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ring nitrogen atom, and in ancther embodiment i is bonded via a ring nitrogen atom.
The residue of a monocyclic or bicyclic ring representing R’ can be unsaturated and
in this case contain 1,2, 3,40r5,0r1,2,30r4,0r1,20or3,0r 1 or 2, or 1, double
bonds within the ring and can in any of the one or two rings be aromatic or non-
aromatic, or it can be saturated and in this [atter case contain no double bonds within
the ring. In one embodiment, the residue of the ring representing R’ is saturated or
aromatiic, in another embodiment it is saturated, and in another embodiment it is
aromatic. In one embodiment, the residue of 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-Cyj-alkyt substituent, one of such ring nitrogen atoms or two
of such ring nitrogen atoms can be present. In one embodiment, the number of
optional substituents R"* on ring carbon atoms in the ring representing R' is 1, 2. 3,
4, 5or 8, in another embodiment 1, 2, 3, 4 or b, in ancther embodiment 1, 2, 3 or 4,
in ancther embodiment 1, 2 or 3, in another embodiment 1 or 2, in another

embodiment 1.

The ring which can represent R' can be 3-membered, 4-membered, 5-membered, 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-
membered {o 9-membered, in another embodiment 4-membered to 8-membered, in
another embodiment 4-membered fo 7-membered, in another 5-membered to 7-
memberad, in another emboediment 5-membered or 6-membered, in another
embodiment 8-membered, in another embodiment 8-membered (o 10-membered, in
another embeodiment 9-membered ic 10-membered. In one embodimeant, a 3-
membered ring representing R’ does not comprise any ring heteroaioms., 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 residue
of a ring representing R' can be a cycloalkyl group, a phenyl group, a naphthy! group,
a residue of an unsaturated, aromatic or non-aromatic heterocyclic group or a
residue of a saturated heterocyclic group, which all are optionally substituted on ring
carbon atoms and ring nitrogen atoms as specified with respect to R'. As far as

applicable, all explanations given above with respect to such groups apply
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correspondingly to R', Another example of groups which can represent R are
cycloalkenyl groups such as (Cs-Cy)-cycloatkenyi groups which can be bonded via
any ring carbon atom and are optionally substituted as specified with respect to R'. In
one embodiment, optional substituents R'" on a cycloatkenyl group representing R
are chosen from fiuorine and (C+-Cy)-alkyl. In one embodiment, cycioalkeny! groups
contain one double bond within the ring which can be present in any position,
Examples of cycloalkenyi are cyclopentenyl including cyciopenm -enyl, cyclopent-2-
enyl and cyclopent-3-enyi, cyclohexenyl including cyclohex-1-enyl, cyclohex-2-enyl
and cyclohex-3-enyl, and cycloheptenyl including cyclohept-1-enyl, cyclohept-2-enyl,
cyclopent-3-eny! and cyciohept-4-enyl. Examples of residues of rings, from any one
or more of which R' is chosen in one embodiment of the invention, are cyclobutyi,
cyclopentyl, cyctohexyl, phenyl, oxetanyl including oxetan-3-y!, tetrahydrofuranyl
including tetrahydrofuran-3-yl, tetrahydrothiophenyl including tetrahydrothiophen-3-yi,
tetrahydropyranyi including tetrahydropyran-4-yl, azetidinyl including azetidin-1-yl,
pyrrolidinyl, piperidinyl, imidazelidinyl, piperazinyl, morpholinyl including morpholin-1-
yl, thiomorpholinyt, furanyt including futan-3-yl, thiopheny! including thiophen-3-yi,
pyrazoly! including pyrazol-3-yl, imidazoly!, thiazoly! including thiazol-2-yl, pyridinyl
including pyridin-2-yi, pyridin-3-y! and pyridin-4-yi, pyridazinyl including pyridazin-3-yl,
wherein in all of them, if applicable, one or two of the ring nitrogen atoms can carry a
hydrogen atem or (C4-Cy)-alkyl, and wherein all of them are optionally substituted on
one or more ring carbon atoms by identical or different substituents R*, and wherein
in all of them, if applicable, a ring sulfur atom can be non-oxidized, i.e. be present as
a sulfur atom, or carry one or two oxo groups, L.e. be present in the form of a
sulfoxide or sulfone.

In one embodiment, R’ is chosen from phenyl and a residue of a saturated or
unsairated 3-membered {o 7-membered, monocyclic ring, in ancther embodiment
from phenyl and a residue of a saturated or unsaturated 5-membered io 7-
membered, monocyclic ring, in another embodiment from phenvyi, pyridinyl and a
residue of a saturated 3-membered fo 7-membered, monocyclic ring, in another
embodiment from phanyl, pyridiny! and a residue of a saturated 5-membered o 7-

membered, monocyclic ring, in another embodiment from phenyl and a residue of a
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saturated 3-membered fo 7-membered, monacyclic ring, in ancther embodiment from
phenyl and a residue of a saturated 5-membered to 7-membered, monocyclic ring,
wherein in all these embodiments the monocyclic ring comprises 1 or 2 identical or
different ring heteroatoms chosen from N, O and S, wherein one or two of the ring
nitrogen atoms can carry a hydrogen atom or a {C+-Cy)-alkyl substituent and one or
fwo of the ring sulfur atoms can carry one or two oxo groups, and wherein the phenyl,
pyridiny! and residue of a ring are optionally substituted on one or more ring carbon
atoms by identical or different substituents R"", and wherein pyridinyl includes
pyridin-2-yl, pyridin-3-yl and pyridin-4-yl. In another embodiment, R' is chosen from
phenyl and pyridinyl, in another embodiment R’ is pyridiny!, and in another
embodiment R' is pheny!, wherein in these embodiments pyridinyl includes the
groups pyridin-2-yl, pyridin-3-yl and pyridin-4-yi and in one embodiment is chosen
from any one or more of these groups, and wherein in all these embodiments the
phenyl and the pyridiny! are oplionally substituted on one of more ring carbon atoms
by identical or different substituents R,

In one embodiment of the invention, the number w is chosen from 0 and 1, in another
embadiment it is 0, in another embodiment itis 1. In one embodiment, a (C3-Cr)-
cycioatkyl group present in R¥' is {Ca-Cs)-cycloalkyl, in another embodiment {Cq-Cs)-
cycloalkyl, in ancther embodiment cyclopropyl. In one embodiment, R* i chosen
from {C-Ca)-alkyl and oxy, in another embodiment R?' is (C1-Cy)-alkyl, in another
embodiment it is {C4-Cg)-alkyl, in another embodiment it is methyi, and in another
embaodiment it is oxy.

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 chosen from phenyl and a residue of an aromatic,
g-membered monocyclic heterocycle which comprises 1, 2 or 3 ring nifrogen atoms,
in another embodiment 1 or 2 ring nitrogen atoms, in another embodiment 1 ring
nitrogen atom, wherein one of the ring nitrogen atoms can carry a substituent R?'

which is oxy, i.e. wherein one of the ring nitrogen atoms can be oxidized to the N-
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oxide, and wherein the phenyl and residue of an aromatic heterocycle are optionally
substituted on one of more ring carbon atoms by identical or different substituents
R*. In another embodiment, R? is phenyl, wherein the phenyl is optionally substituted
on one of more ring atoms by identical or different substituents R*, and in another
embodiment R* is pyridinyi, wherein the ring nitrogen atom can carry a substituent
R*" which is oxy, i.e. wherein the ring nitrogen atom can be oxidized to the N-oxide,
and wherein the pyridinyl is optionally substituted on one or more ring carbon atoms
by identical or different substituents R%. In another embodiment, R? is a residue of
an aromatic 5-membered heterocycle which comprises 1, 2 or 3 identical or different
ring heteroatoms chosen from N, O and 8, wherein one of the ring nitrogen atoms
can carry a hydrogen atom or a substituent R?', and wherein the resicue 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 chosen from furanyl, thiophenyl, oxazolyl,
thiazolyl, pyridinyl, pyridazinyl, pyrimidiny! and pyrazinyl, in another embodiment from
furanyl, thispheny‘;, thiazotyl, pyridinyl, pyridazinyt, pyrimidinyt and pyraziny, in
another embaodiment from furanyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl and
pyrazinyl, in another embodiment from furanyl, thiophenyi, pyridinyl and pyrimidinyl,
in another embodiment from furanyl, thiophenyl and pyridinyl, which are all optionally
substituted as indicated with respect to R?. In another embodiment, R? is chosen
from one or more of the groups furan-2-yl, thiephen-2-yl, pyridin-3-y!, pyridin-4-y} and
pyrimidin-5-yl, in another embodiment from phenyl, furan-2-yl, thiophen-2-yl, pyridin-
3-yt, pyridin-4-yt and pyrimidin-5-yl, in another embodiment from pyridin-3-yl and
pyridin-4-yl, in another embodiment from phenyl, pyridin-3-y! and pyridin-4-yl, which
all are optionally substituted as indicated with respect to R?. In one embodiment, the
number of substituents R* which are optionally present on ring carbon atoms in R?,
is1,2, 3,4 0r5, inancther emb.od%meﬂt 1,2, 3 or 4, in another embodiment 1, 2 or 3,
in another embodiment 1 or 2, in another embodiment 1. Ring carbon atoms in R®
which do not carry a substituent R%, carry a hydrogen atom.

In one embodiment of the invention, R' is chosen from halogen, {C;-Cy)-alkyl, (Cs-
Cr)-cycloalkyl, hydroxy, (C+-Ca)-alkyloxy, oxo, (C4-Ca)-alkyl-S(O)r~, amine, (C1-Ca)-
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alkytamino, di{{(C+-Cy)-atkyhamino, (C1~C4}maikyicarbor;y§aminé, {C4-Ca)-
alkylsulfonylamino, cyano, {C4-Cyl-alkylcarbonyl, aminosulfonyl, (C4-Cy)-
alkylaminosulfonyl and di({C+-Cysl-alkyhaminosulfonyl, in another embodiment from
halogen, (C+-Cy)alkyl, (Cs-Crl-cycloalkyl, hydroxy, (C+-Cyl-alkyloxy, oxo, (C4-Cy)-
alkyt-S({O)-, amino, (Cq-Cy)-alkylamine, di({C4-Cys)-alkyl)aming, cyano,
aminosulfony!, (C4-Cy)-alkylaminosulfonyl and di{(C4-Cas}-alkyl)aminasulfanyl, in
ancther embodiment from halogen, (C4-Cy)-alkyl, (C3-Cr)-cycloaikyl, hydroxy, (Cs-
Ca)-alkyloxy, oxo, {Cy-Cqs)-alkyl-S(O)m-, amine, (C4-Cy)-alkylaming, di({C4-Cy)-
alkyhyamino, cyano and aminosulfonyi, in another embodiment from halogen, (C+-Cy)-
alkyl, (Cs-Crl-cycioalky!, hydroxy, (C+-Cy)-alkyloxy, oxo, amino, {C4-Cy)-alkylamino,
di{(C+-Cq)-alkyliamino, cyano and aminosulfonyl, in another embodiment from
halogen, (C1-Cy4)-alkyl, (Cs-Cr)-cycloalkyl, hydroxy, (C+-Cs)-alkyloxy, oxe, amine, (Cy-
Ca)-alkytamino and di{{C+-Cu)-alkylyamino, in another embodiment from halogen, (C+-
Ca)-alkyl, (C3-Cr)-cycloatkyl, (C+-Cyj-atkyloxy and di({C+Cy)-alkyllamino, in another
embodiment from halogen, {C+-Cas)-alkyl, {Cs-Cyl-cycloalky!, hydroxy and (C4-Cy)-
alkyloxy, in ancther embodiment from halogen, {C4-Cyj-alikyl and {(C4-Cy-alkyloxy, in
another embodiment from fluorine, chlorine, (C4-Ca)-alkyl, (Cs-C7)-cycloaikyl, hydroxy
and (C,-Cy)-alkyloxy, wherein in all these embodiments all alkyl groups
independently of each other are optionally substituted by one or more fluorine

substituents.

in one embodiment, the optional substituents R"" on the residue of an aromatic ring
representing R', for example on a phenyl group or pyridinyl group representing R’
are chosen from halogen, {C+-Cas)-atkyl, (C3-Crj-cycloalkyl, hydroxy, (C4-Cy)-alkyloxy,
{C1-Ca)-alkyl-S(O}p-, amino, {C+-Cy)-alkylamino, di({C+-Cs)-alkyhamino, {(C4-Cy)-
alkyicarbonylamino, {C4-C4l-atkylsulfonylamino, cyano, (C4-Cyl-alkylcarbonyl,
aminosulfonyl, (C4-Cal-atkylaminosuifony! and dif{C1-Cy)-alkyhaminosulfonyl, in
another embodiment from halogen, {C+-Ca)-alkyt, (Cs-Cr)-cycloalkyl, hydroxy, (C-
Ca)-alkyloxy, (C4-Cy)-atkyl-S{O)n~, amino, (C4-Cyl-atkylamino, di{{C-Cy)-alkyllamine,
cyana, aminosulfonyl, (C+-Cy)-alkylaminosulfonyl and di((C+-Cy)-alkyharninosulfonyl,
in another embodiment from halogen, (Cs-Ca)-atkyl, (Cs-Cr)cycioatkyt, hydroxy, {Cq-
Cu)-alkyioxy, (C1-Cy)-alkyl-S{Q)n-, amino, (C4-Cs)-alkylamino, di({C4-C4)-alkylamino,
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cyano and aminosulfonyl, in another embodiment from halogen, (C+-Cy)-alkyl, {Cs-

Cy -cycloalkyl, hydroxy, (C1-Cql-alikyloxy, amino, (C1-Cy)-alkyiamino, di{(C-Ca)-
alkyllamino, cyanc and aminosulfonyi, in another embodiment from halogen, {C4-Cy)-
atkyl, (Cs-Cy)-cycloalkyl, hydroxy, (C+-Cas)-alkyloxy, amino, {C+-Cy)-alkylamino and
dif{C+-Cy)-alkyliamino, in another embodiment from halogen, (C4-C4)-alkyl, (C5-Cr)-
cycioalky!, (C+-Cy)-alkyloxy and di((C+-Caj-alkyljamino, in another embodiment from
halogen, {C4-Cy)-alkyl, {C+-Cy)-cycloalkyl, hydroxy and (C+-Csj-alkyloxy, in another
embodiment from halogen, (C4-Cy)-alkyl and {C+-Cy)-alkyloxy, in another embodiment
from fluorine, chiorine, (C4-Cy)-alkyl, (Cs-Cy)-cycloalkyl, hydroxy and {C-Cg)-atkyloxy,
wherein in all these embodiments all alky! groups independently of each other are

optionaily substituted by one or more fluorine substituents,

In one embodiment, the optional substituents R™ on the residue of a saturated or
non-aromatic unsaturated ring representing R' are chosen from halogen, (C-Ce)- _
alkyi, {Cs-Cr)-cycloalkyl, hydroxy, {Cy-Ca)-alkyloxy, oxo, {C1-Cy)-alkyl-S(O)y-, amino,
(C4-Cylalkylamino, di{{Cq-Cy)-alkyllamino, {C4-Cq)-alkylcarbonylamino, (C4-Cy)-
alkylsutfonylarine and cyano, in another embodiment from halogen, (C4-Cy)-alkyl,
{Cs-Cy)-cycloatkyl, hydraxy, (C+-Cs)-alkyloxy, oxo, amino, (C4-Cu)-alkylamino, di({Cq-
Cal-alkyliamino and cyano, in another embodiment from halogen, {C-Cy)-alkyl, (Cs-
Cr)-cycloalkyl, hydroxy, {(C4-Cy}-alkyloxy and oxe, in another embaodiment from
halogen, {C4-Ca)-alkyl, hydroxy, {C+-Ca)-alkyloxy and oxo, in another embodiment
from fluerine, chlorine, {C+-Cy4)-alkyl, hydroxy, {C+-Cy)-alkyloxy and oxo, in ancther
embodiment from (C4-Cy)-alkyl, hydroxy and oxo, in ancther embodiment from alkyl
and hydroxy, and in ancther embodiment they are (C4-C,)-alkyl, wherein in all these
embodiments ali alkyl groups independently of each other are optionally substituted -
by one or more fluorine substituents. In case the residus of a ring representing R’
contains any oxo groups as substituents R, in one embodiment not more than two
such oxo substituenis are present, and in another embodiment not more than one

such oxo substituent is present.

In one embodiment of the invention, the substituents R* which are optionally present

on the group R?, are chosen from halogen, hydroxy, (C-Cu)-alkyl-, (Cq-C4)-alkyloxy-,
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(C+-Cai-alky-S(0)m-, amino, nitro, cyano, R* and RZ-0-, in another embodiment
from halogen, hydroxy, (Cs-Cs)-alkyl-, (C1~Ca)-alkyioxy-, amino, cyano, R% and
R*.0-, in another embodiment from halegen, hydroxy, (C:-Ca)-alkyl, (C1-Cs)-
alkyloxy-, R* and R*-0-, in another embodiment from halogen, hydroxy, {C4-Cas)-

alkyl- and (C4-Cy)-alkyloxy-, wherein in all these embodiments R* is as defined.

in one embodiment, 1, 2 or 3 of the substifuents R??, in another embodiment 1 or 2 of
the substituents R%, and in another embodiment 1 of the substituents R% which are
optionally present on the group R, are definad as in the general definition of R*? and
thus are chosen from halogen, hydroxy, (C4-Ca)-alkyl-, (C1-Cy)-alkyloxy-, (C+-Cy)-
alkyl-S(O)m-, amine, nitro, cyano, hydroxycarbonyl, (C4-C4)-alkyioxycarbony!,
aminocarbonyl, aminosulfonyl, R% and R**-0-, wherein R* is as defined, and any
further substituents R* which are optionally present on the group R?, for example 1,
2 or 3 further substituents R*, or 1 or 2 further substituents R%, or 1 further
substituent R*, are chosen from halogen, ﬁydrexy (C4-Cyjalkyl-, (C1-Cal-alkyloxy-,
{C1-Cy)-alkyi-S(O)n-, amine, nitro, cyanc, R R* and R*-0-, wherein all a kvl groups
independently of each other are optionally substituted by one or more fluorine
substituents as generally applies to alkyl groups. in one embodiment, the said
substituents R™ which are optionally present on the group R? and which in the afore-
mentioned embodiment are defined as in the general definition of R*, for example 1
or 2 such substituents R*, or 1 such substituent R*, are chosen from halogen,
hydroxy, (Cy-Ca)-alkyi-, (C1-Cs)-alkyloxy-, (C4-Ca)-alkyl-S(O)m-, amino, nitro, cyano,
R* and R*-0-, in ancther embodiment from halogen, hydroxy, (C~Ca)-alkyi-, {C4-
Ca)-alkyloxy-, (C4-Ca)-alky-S(O)n-, amino, R* and R*-0-, in another embodimeant
from halogen, hydroxy, (C+-Cs)-alkyl-, (C+Ca)-alkyloxy-, amino, R* and R?-0-, in
another embodiment from halogen, hydroxy, {C+-Cy)-alkyl-, (C4-Cs)-alkyloxy-, (C1-Cy)-
alkyt-S{O)m-, amino and cyano, in another embodiment from halogen, hydroxy, (Cy-
Cal-alkyl-, (C-Cy)-alkyloxy- and cyano, wherein R?® is as defined. in one
embodiment, the said substituents R* which are optionally present on the group R?
and which in the afore-mentioned embodiment are defined as in the general
definition of R%, for example 1 or 2 such substituents 8% or 1 such substituent R

1

are not located on ring carbon atoms within the group R® which are adjacent to the
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atom via which the group R? is bonded to the oxazolopyrimidine ring depicted in
formula | In another embodiment, in the case of a pheny! group representing R?, 1 or
2 such substituents R%, or 1 such substituent R*, is optionally present in any of
posifions 3, 4 and 5 of the phenyt group, and in another embodiment 1 such
substituent R** is present in position 4 of the pheny! group. In one embodiment, the
said further substituents R* which are optionally present on the group R for
example 1, 2 or 3 further substituents R*, or 1 or 2 further substituents R%, or 1
further substituent R%, are chosen from halogen, hydroxy, (C+-Cy)-alkyl-, (C4-Cy)-
atkyloxy-, (C4-Cy}-alkyl-5(O)m-, aminc and cyane, in another embodiment from
halogen, hydroxy, (C4-Cal-alkyl-, (C1-Cy)-atkyloxy-, amino and cyano, in ancther
embodiment from halogen, hydroxy, {C+-Cy4)-alkyl-, (C4-Cs)-alkyloxy- and cyano, in
ancther embodiment from halogen, {C+-Cy)-alkyl- and (C+-Cyj-alkyloxy-, in another
embodiment from halogen and (C:-Cy)-alkyl-, wherein in all these embodiments ail
atkyl groups independently of each other are optionally substituted by one ¢r more
fluorine substituents.

In one embodiment of the invention, R** is a residue of a monocyglic ring, in another
embodiment a residue of a bicyclic ring. The residue of a ring representing R™ can

be carbocyclic or heterocyclic. In one embodiment, the residue of a monocyclic ring

representing R% is carbocyclic, i ancther embodiment heterocyclic. In one

embodiment, the residue of a bicyclic ring representing R* is carbocyclic, in another
embodiment heterocyclic. In one embodiment of the invention, the number of ring |
heteroatoms In R¥ is 0, 1, 2 or 3, in another embodiment 0, 1 or 2, in another
embodiment 0 or 1, 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, and in anocther
embodiment it is 0, and in this latter embodiment R? thus is a (Cs-Cr)-cycloalikyl
group. In one embodiment, the residue of a menocyclic ring representing R% is an
oxetanyl group, for exampie oxetan-3-yi.

in one embodiment, the ring hetersatoms in R% are chosen from N and O, in another
embodiment from C and S, in another embodiment they are N, and in another

embodiment they are O, wherein ring nitrogen atoms can carry a hydrogen atom or a
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(C4-Cu)-alkyl substituent. R*® can be bonded via any suitable ring carbon atom and
ring nitrogen atom. In case R™ is bonded to an oxygen atom, in one embodiment R%
is bonded via a ring carbon atom. In another embodiment, R* is bonded via a ring
carbon atom irrespective of the atom to which R* is bonded. In another embodiment,
R? is bonded via a ring nitrogen atom. In one embodiment, the number of optional
substituents R** on ring carbon atoms in R% is 1, 2, 3 or 4 or 5, in anather
embodiment 1, 2, 3 or 4, in ancther embodiment 1, 2 or 3, in another emhodiment 1
or 2, in another embodiment 1. R can be 3-membered, 4-memberad, 5-membered,
6-membered or 7-membered. n one embodiment, R*® is 4-membered to 7-
membered, in another embodiment 4-membered to 8-membered, in another
embodiment 5-membered to 6-membered, in another embodiment 4-membered to 5-
membered. In one embodiment, a 3-membered ring representing R* does not
comprise any ring heteroatoms. Examples of residues of rings from any one or more
of which R** is chosen in one embodiment of the invention, are oxetan-3-yl, azetidin-
1-yl, pyrrofidin-1-yl, piperidin-1-yl, piperidin-4-yl, morpholin-4-y! and piperazin-1-yl,
which are all optionally substituted as indicated. In one embodiment, R* is chosen
from any one or more of the residues oxetan-3-yl, azetidin-1-yl, pyrrolidin-1-yl,
piperidin-1-yl, morphclin-4-yl and piperazin-1-yi, in another embodiment from any one
or more of the residues oxetan-3-yl, azetidin-1-yl, piperidin-1-yl, morpholin-4-yl and
piperazin-1-yl, in another embodiment from any one or more of the residues cxetan-
3-yl, azetidin-1-yl, pyrrolidin-1-yl, and piperidin-1-yi, and in another embodiment R¥
is oxetan-3-yl, which are all optionally substituted as indicated.

In one embodiment of the invention, R is chosen from halogen, (C1-C4)-alkyl, and
hydroxy, in another embodiment from fluoring, (C4-Cy4)-alkyl and hydroxy, in ancther
ambodiment from fluorine, methyl and hydroxy, in another embodiment from fluorine
and methyl, in another embodiment from methyl and hydroxy, in another embodiment
from fluorine, (C+-Cy)-alkyl, hydroxy and oxo.

in one embodiment of the invention, the ring heteroatoms in Het are chosen from N
and O, in another embodiment from O and S, in another embodiment they are O

atoms. In another embodiment, the number of ring hetercatoms in Hetis 1. In one
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embodiment, two ring oxygen atoms in Het are not present in adjacent ring positions,
in another embodiment two ring heteroatoms chosen from O and S are not present in
adjacent ring positions, in another embediment two ring heteroatoms are not present
In adjacent ring positions. Ring nitrogen atoms in Het carry a hydrogen atom or a
substituent as specified. In one embodiment, optional substituents on ring nitrogen
atoms in Het are (C+-Cy)-alky! substituents. In one embodiment, optional substituents
on ring nitregen atoms and ring carbon atoms in Het are (C4-Cy)-alkyl substituents. In
one embodiment, the number of optionai substituents on Hetis 1, 2, 3, 4 or 5, in
another embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in ancther
embodiment 1 or 2, in ancther embodiment 1. Het can be bonded via any suitable
ring carbon atom, In one embodiment, Het is bonded via a ring carbon atom which is
not adjacent to a ring i’xeteroatom. Mat can be 4-membered, 5-memhered, 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 6-membered, in another embodiment 4-membered. Examples of Hetf,
from any one or more of which Het is chosen in one embodiment, are oxetanyi
including oxetan-2-yl and oxetan-3-yl, tetrahydrofuranyl including tetrahydrofuran-2-yl
and tetrahydrofuran-3-yl, tetrahydropyrany! inciuding tetrahydropyran-2-yl,
tetrahydropyran-3-yl and tetrahydropyran-4-yl, oxepanyl inciuding oxepan-2-yl,
oxepan-3-yl and oxepan-4-yl, {1,3]dioxolanyt including [1,3]dioxolan-2-yl and
[1,3]dioxolan-4-yi, {1 4]dioxany! including {1,4}dioxan-2-yl, thietanyl including thietan-
2-yt ana thietan-3-yl, tetrahydrothiophenyl including tetrahydrothiophen-2-yl and
tetrahydrothiophen-3-yl, tetrahydrothiopyranyl inciuding tetrahydrothiopyran-2-yi,
tetrahydrothiopyran-3-yl and tetrahydrothiopyran-4-yl, [1,41dithianyl including
[1.4]dithian-2-yi, azelidinyl including azetidin-2-yl and azetidin-3-yl, pyrrolidiny
including pyrrofidinyl-2-yt and pyrrolidiny-3-yl, piperidinyt including piperidinyl-2-yi,
piperidinyl-3-yl and piperidinyl-4-yl, azepanyl including azepan-2-yl, azepan-3-yi and
azepan-4-yl, oxazolidinyl including oxazolidin-2-y!, oxazolidin-4-y! and oxazolidin-5-yl,
thiazolidinyl including thiazolidin-2-yl, thiazolidin-4-yl and thiazolidin-5-yl, morpholinyl
inciuding morpholin-2-yl and morpholin-3-yl, thiomorpholinyt including thiomorphaolin-
2-yt and thiomorpholin-3-yl, which all are optionally substituted as specifisd with
respect (o Het,
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A subject of the invention are all compounds of the formula t wherein any one or
more structural elements such as groups, substituents and numbers are defined as in
any of the specified embeodiments or definitions of the elements or have any one or
more of the specific meanings which are mentioned herein as examples of elements,
wherein all combinations of one or more specified embodiments and/or definitions
and/or specific meanings of the elements are a subject of the present invention. Also
with respect to ali such compounds of the formula |, all their stereoisomeric forms
and mixtures of stereoisomeric forms in any ratio, and their physiologically
acceptable salts, and the physiclogically acceptable sclvates of any of them, are a

subject of the present invention.

An exampie of compounds of the invention which with respect to any structural
elements are defined as in specified embodiments of the invention or definitions of
such elements, and which are a subject of the Enventi'on, are compounds of the
formula i, wherein

Ais chosen from O and S;

R' is chosen from (Cs-Cy)-cycioalkyl-CyHay,- and Het-CHa-, wherein u and v are
chosen from 1 and 2, or R' is a residue of a saturated or unsaturated, 3-membered to
10-membered, monocyclic or bicyclic ring which comprises 0, 1, 2, 3 or 4 identical or
different ring heteroatoms chosen from N, O and S, wherein one or two of the ring
nitrogen atoms can carry a hydrogen atom or a (C4-Cy4l-alkyl substituent and one or
two of the ring sulfur aloms can carry one or two 0x0 groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R'":

R? is chosen from phenyl and pyridinyl, wherein the ring nitrogen atom of the pyridinyi
can carry an oxy subsiituent, and wherein the pheny! and the pyridinyl are optionalty
substituted on one or more ring carbon atoms by identical or different substituents
RZE;

and all other groups and numbers are defined as in the general definition of the
compounds of the formula | or in any specified embodiments of the inventicn or

definitions of structural elements, in any of their stereoisomeric forms or a mixture of



10

15

20

25

30

WO 2011/086081 28 PCT/EP2011/050303

stersoisomeric forms in any ratio, and their physiologically acceptable salts, and the
physiologically acceptabie solvates of any of them.

Another such example are compounds of the formula [, wherein
Als O

R"is chosen from (Cs-Cy)-cycloatkyl-CyHa- and Het-Cykay-, wherein u and v are
chosen from 1 and 2, or R" is a residue of a saturated or unsaturated, 3-membered to
7-membered, monocyclic ring which comprises 0, 1 or 2 identical or different ring
heteroatoms chosen from N, O and S, wherein one or two of the ring nitrogen atoms
can carry a hydrogen atom or a {C4-Cy4)-alkyl substituent and one or two of the ring
sulfur atoms can carry one or two oxo groups, and wherein the residue of aring is
optionally substituted on one or more ring carbon atoms by identical or different
substituents R'":

R? is chosen from phenyl and pyridinyl, wherein the ring nitrogen atom of the pyridinyl
can catry an oxy substituent, and wherein the phenyl and the pyridiny! are optionally
substituted on one or more ring carbon atoms by identical or different substituenis
R22;

R"" is chosen from halogen, (C+-Cy)-alkyl, {C1-Cu)-alkyloxy and cyano;

R* is chosen from halogen, hydroxy, (C4-Ca)-alkyl-, (C+-Cs)-alkyloxy, cyano, R% and
R#.0-;

R? is a residue of a saturated 3-membered o 8-membered, monocyclic ring which
comprises 0 or 1 ring heteroatom chosen from N, O and 8, wherein one or two of the
ring nitrogen atoms can carry a hydrogen atom or a (C4-C4)-alkyl substituent and one
of the ring sulfur atoms can carry onhe or two oxo groups, and wherein the residue of
& ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R*:
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R* is chosen from fluorine, {C4-Cy)-atkyl and hydroxy;

Het is a residue of a saturated, 4-membered to 7-membered, monocyclic heterocycie
which comprises 7 r'ing heteroatom chosen from N, O and S and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionally substituted by

one or more identical or different substituents chesen from fiuorine and (C4-Ca)-alkyl;

wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or mare identical or different
substituents chosen from fluorine and (C4-Cyl-alikyl;

wherein all alkyl, CHsy, and CHg, groups, independently of each ofher and
independently of any other substituents, are optionally substituted by one or more
flucrine substifuents,

in any of their sterecisomeric forms or a mixiure of sterecisomeric forms in any ratio,

and their physiologically acceptable salts, and the physiologically acceptable solvates
of any of them.

Ancther such example are compounds of the formula 1, wherein
Als O

R'is is a residue of a saturated or unsaturated, 3-membered to 7-membered,
monocyclic ring which comprises C or 1 ring heteroatoms chosen from N, © and S,
wherein a ring nitrogen atorn can carry & hydrogen atom or g {C4-Cy)-alky! substituent
and a ring suifur atom can carry one or two oxo groups, and wherein the residue of a
ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R'";
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R? is chosen from phenyt and pyridinyl, wherein the ring nitrogen atom of the pyridiny!
can carry an oxy substituent, and wherein the phenyl and the pyridinyl are optionally

substituted on one or more ring carbon atoms by identical or different substituents
RZZ;

R"" is chosen from halogen, (C1-Cq)-alkyl and (C1-Cyl-alkyloxy:
R* is chosen from halogen, hydroxy, (C+-Ca)-alkyl-, {C1-Ca)-alkyloxy, R? and R0~

R* is a residue of a saturated 3-membered o 6-membered, moneccyclic ring which
comprises 0 or 1 ring heteroatom chosen from N, O and 8, wherein one or two of the
ring nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alky! substituent and one
of the ring sulfur atoms can carry one or two oxo groups, and wherein the residue of
a ring is optionaily substituted on one or more ring carbon atoms by identical or
different substituents R**;

R% is chosen from fluorine, (C4-Cq)-alkyl and hydroxy;

wherein alt cycloalkyl groups, independently of each other and independently of any
other substituents, are optionaily substituted by one or more identical or different

substituents chosen from fluorine and {C4~-Ca)-alkyl;

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

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

in any of their stereoisometic forms or a mixture of stersoisomeric forms in any ratio,

and their physiologically accepiable salts, and the physiologically acceptabie scivates
of any of them.

Likewise, aiso with respect to all specific compounds disciosed 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
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formula | have the specific meanings present in the respective specific compound, it
appiies that they are a subject of the present invention in any of their sterecisomeric

forms and or a mixiure of sierecisomeric forms in any ratio, and in the form of their

~physiologically acceptable salts, and in the form of the physiclogically acceptable

solvates of any of them. lrrespective thereof whether a specific compound is
disclosed herein as a free compound and/or as a specific salt, it is a subject of the
invention both in the form of the free compound and ‘in the form of all its
physiologicaily acceptable salts, and if a specific sall is disclosed, additionally in the
form of this specific salt, and in the form of the physiologically acceptable solvates of
any of them. Thus, a subject of the invention also is a compound of the formula |
which is chosen from any one or more of the specific compounds of the formula |
disciosed herein, including the sxample compaounds specified below, and the
physiologically acceptable salts thereof, and ihe physiclogically acceptable solvates
of any of them, wherein the compound of the formula | is a subject of the invention in
any of its sterecisomeric forms or as a mixture of sterecisomeric forms in any ratio, if
applicable. As an example mentioned is a compound of the formula |, or 2
physiologically acceptable salt thereof, or a physiclogically acceptable solvate of any
of them, which is chosen from
5-(2-fluoro-phenoxy)-2-(4-methoxy-3,5-dimethyl-phenyi-oxazelol5 4-dipyrimidine,
4-15-{2-fluoro-phenoxy)-oxazolo]5,4-dlpyrimidin-2-y[}-2,6-dimethyl-pheno,
5-(2-fluoro-phenoxy)-2-(3-methoxy-phenyl)-cxazolo]5 4-d]pyrimidine,
4-[5-(2-fluoro-phenoxy-oxazolo[5,4-dlpyrimidin-2-yl}-phenol,
5-(2-flucro-phenoxy}-2-(4-methoxy-3-methyl-phenyl}-oxazolo[5,4-dpyrimidine,
5-(2-fluoro-phenoxy)-2-(4-methoxy-3-trifluoromethyi-phenyi}-oxazolo[5,4-djpyrimidine,
4-[5-(2-fluoro-phenoxy}-oxazolol 4-dlpyrimidin-2-yil-2-methyl-phenot,

2-(4-methoxy-3,5-dimethyl-phenyl}-5-phenoxy-oxazolo[5,4-d]pyrimidine,

2-{4-methoxy-3,5-dimethyl-phenyl}-5-(pyridin-3-yloxy -oxazolo{s 4~d]pyrimidine, and
4-15-(2-fiuoro-phenoxy}-oxazolo[5,4-dlpyrimidin-2-ylj-2-trifluoromethyl-phenol.

Another subject of the present invention are processes for the preparation of the
compounds of the formula | and their salts and soivates, by which the compounds

are obiainable and which are outlined in the following. In one process, a compound
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of the formula li is reacted with a compound of the formula (il to give a compound of

the formuiz |,

RE—AH

Ny A
RQ—_(O/ELN//{\ ‘ Rd_(oj]\/;\;;LA’w

[ i

whereih the groups A, R" and R? in the compounds of the formulae 1l and Ill are
defined as in the compounds of the formuia | and additionally functional groups can
be present in protected form or in the form of a precursor group which is later
converted into the final group. The group L' in the compounds of the formula Il is a
leaving group which can be replaced in a nucleophilic aromatic substitution reaction,
such as a sulfonyloxy group, for example methanesulfonyloxy or
triffucromethanesulfonvioxy, a halogen atom, for example chlorine or bromine, or a
sulfoxide group or a sulfone groeup, for example a group of the formula -S(O)-Alk

or -5(0)-Alk wherein 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 the 5-position of oxazolo[5,4-d]pyrimidine
ring, i.e. in the pyrimidine moisty, and can be carried out under standard conditions
for such reactions which are well known to a person skilled in the art. Genéraily the
reaction is carried out in an inert solvent, for example a hydrocarbon or chiorinated
hydrocarbon such as benzene, toluene, xylene, chiorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as tetrahydrofuran (THF}, dioxane,
dibuty! ether, diisopropyt ether or T,Q—dimeihoxyethane {DME), a ketone such as
acetone or butan-Z-one, an ester such as ethyl acetate or butyl acetate, a nitrile such
as acetonifrile, an amide such as N,N-dimethylformamide (DMF), N,N-
dimethylacetamide (DMA) or N-methylpyrroiidin-2-one (NMPY, or a mixture of
solvents, at temperatures from about 20 °C to about 160 °C, for example at

temperatures from about 40 °C to about 100 °C, depending on the particulars of the
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specific case. Generally it is favorable for enhancing the nucleophiiicity of the
compound of the formula il {o add a base, for example a tertiary amine, such as
triethylamine, ethyidiisopropylamine or N-methylmorpholine, or an inorganic base
such as an alkaline earth metal hydride, hydroxide, carbonate or hydrogencarbonate
like sodium hydride, sodium hydroxide, potassium hydrexide, sedium carbonate,
potassium carbonate, cesium carbenate or scdium hydrogencarbonate, or an
alkexide or amide such as sodium methoxide, sodium ethoxide, potassium
methoxide, potassium tert-butoxide, sodium amide or lithium diisopropylamide. A
compound of the formula {ll can also be treaied with a base and converted into a salt
separately before the reaction with the compound of the formula [t

The starting compounds of the formulae Il and lll can be obtained by procedures
described in the literature or analogously {o procedures described in the literature,
and in many cases are commercially available. For example, the compounds of the
formula [l can be obtained by reacting a 5-aminc-pyrimidine derivative of the formula
IV with an activated carboxylic acid derivative of the formula V o give a compound of
the formula VI, cyclizing the latter compound with formation of the

oxazolo[B 4-dipyrimidine ring system to give a compound of the formula VIl which
can already be a compound of the formula Il depending on the meaning of R' and L',
and optionally modifying the group R' in the compound of the formula VI to give a
combound of the formuta H.
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The group R? in the compounds of the formulae V, VI and Vil is defined as in the
compounds of the formula | and additicnally funciional groups can be present in
protected form or in the form of a precursor group which is later converted into the
final group. The groups R' in the compeounds of the formulas 1V, VI and Vil can be a
hydroxy group or a halogen atom, such as chloring or bromine. The group L in the
compounds of the formula V is a nucleophilically substitutable leaving group and can
in particular be a halogen atom, such as chlorine or bromine, and the compound of
the formula V can thus be a carboxylic acid halide. L? can also be a group of the
formula R*-C(O}-0 and the compound of the formula V can thus be a carboxylic acid
anhydride, for example. Compounds occurring in the synthesis of the compounds of
the formula 1, such as the compound of the formula IV, may also be present in
another tautomeric form, for example in the keto form in case the groups R' in the
compound of the formula iV are hydroxy groups, Compounds occurring in the
synthesis of the compounds of the formula |1, including starting compounds,

intermediates and products, can aiso be employed or obtained in the form of a salt.

The compounds of the formula [V are commercially available or can be obtained
according to procedures described in the literature. For example, the compound of

the formula [V in which R" Is hydroxy, which is the compound 5-amino-uracil in its



10

15

20

25

30

WO 2011/086081 35 PCT/EP2011/050303

tautomeric hydroxy form, can be obtained from uracil by nitration to give 5-nitro-
uracil, and reduction of the nitro group, for exampie as described in B. Johnson et al.,
J. Am. Chem. Soc. 41 (1919), 782-789. The compound of the formula IV in which R’
is chiorine, i.e. 5-amino-2,4-dichloro-pyrimidine, can be obtained from 5-nitro-uracil
by chlorination, for example by treatment with phosphorus oxychioride, and reduction
of the nitro group in the obtained 2,4-dichloro-&-nitro-pyrimidine, for example as
described in N, Whittaxer, J. Chem. Soc. {1951}, 1565-1570.

The reaction of the compounds of the formulae IV and V can be carried out under
standard conditions for the acyiation of an amine with an activated carboxylic acid
derivative like an acid halide or anhydride. Generally the reaction is carried out in an
inert solvent, for example a hydrocarbon or chiorinated hydrocarbon such as
benzene, ioluene, xylene, chlorobenzene, dichloromethane, chloroform or
dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyl ether or
DME, a ketone such as acetone or butan-2-one, an ester such as ethyl acetate or
butyl acetate, or water, or a mibdure of scivents, at temperatures from about -10 °C to
about 40 °C, for example at temperatures from about 0 °C to about 30 °C. Generally
the reaction is carried out with addition of a base, for example a tertiary amine, such
as triethylamine, sthyldiiscpropylamine or N-methyimorpholing, or an inorganic base
such as an alkaline metal hydroxide, carbonate or hydrogencarbonate like sodium
hydroxide, potassium hydroxide, sodium carbonaie, potassium carbonate or sodium
hydrogencarbonate.

in case the group R' in the compound of the formula V! is hydroxy, the cyclization of
the compound of the formula Vi fo the compound of the formula Vil can favorably be
carried out in the presence of & halogenating agent such as a phosphorus halide, like
phosphorus pentachloride or phosphorus oxychioride or a mixture thereof, in an inert
solvent, for example a hydrocarbon or chiorinated hydrocarbon such as benzene,
toluene, xylene, chlorobenzene, dichioromethane, chioreform or dichloroethane, at
temperatures from about 20 °C to about 100 °C, for example temperatures from
about 50 °C to about 80 °C.
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In case the group R' in the compound of the formula Vi is halogen such as chlorine,
the cyclization of the compound of the formula V1 fo the compound of the formula Vil
can be carried out thermally, for exampie by heating the compound of the formula VI
in an inert solvent such as a hydrocarbon or chlorinated hydrocarbon |, for example
toluene, xylene or chiorobenzene, or an amide, for example DMF, DMA or NMP, or a
nitrile, for example acetonitrile, to temperatures from about 100 °C to about 200 °C,
for exampie o temperatures from about 120 °C to about 180 °C, optionally under
oressure, and optionally in the presence of a base, such as a tertiary amine, for
example triethyiamine, sthyldiisopropylamine or N-methylmorphotine, or an inorganic
base, for exampte an alkaline metal hydroxide, carbonate or hydrogencarbonate ke
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or
sodium hydrogencarbonate. The thermal cyclization can faverably be performed ina

microwave reactor.

The compeund of the formula Vil can aiready be a compound of the formula i} and
emnpioyed in the reaction with the compound of the formula li, If it has been obtained
from a compound of the formula VI in which R’ is halogen, such as chiorine, and the
hafogen alom in the cyclization product has not been replaced, for exampile during
work-up, or if it has been obtained from a compound of the formula VI in which R’ is
hydroxy, and concomitantly with the cyclization the second hydroxy group in the
compound of the formula Vi is halogenated, for example replaced with a chicrine
atom as may occur during the cyclization by means of a phosphorus halide. if a
compound of the V1L, in which R' is hydroxy, is oblained as cyclization product, the
hydroxy group can be converted into a leaving group under standard conditions, for
example into a halogen atom such as a chlorine atom by treatment with a
hialogenating agent such as a phosphorus halide, or into a sulfonyloxy group as
indicated above by treatment with a sulfonyl chloride or sulfonic acid anhydride.
Depending on the pariicutars of the specific case, such as the reactivity of the
specific compound of the formula i which is 1o be reacted with the compound of the
formula Ui, it can also be advaniageous fo modify the group R' in a compound of the
formula VI even though it already is a leaving group. For example, a compound of

the formula VIl in which R'is halogen, such as chiorine, can be converied info a
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compound of the formula 1l in which L is the group -8(O),-Alk and which is then
reacted with a compound of the formuta I, by tfreatment with an alkanesulfinic acid of
the formula Alk-S(0)-OH, wherein Alk is (C4-Cyj-alkyl. Such a conversion is generally
cartied out in the presence of a base, such as an alkaline metal hydride, hydroxide,
carbonate or hydrogencarbonate like sodium hydride, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, cesium carbonate or sodium
hydrogencarbonate, in an inert sclvent, such as a hydrocarbon or chlorinated
hydrocarbon' like benzene, toluane, xylene, chiorobenzene, dichloromethane,
chioroform or dichloroethane, an ether such as THF, dioxane, dibutyl sether,
diisopropy! ether or DME, an amide such as DMF or NMP, or a mixture of solvents, at
temperatures from about 20 °C to about 150 °C, for example at temperatures from
about 50 °C to about 120 °C. An alkanesulfinic acid can also be treated with a base

and converted into a salt separately before the reaction with the compound of the

formula VL

Further compounds of the formuia | can be obtained from suitable compounds
prepared according to the above-described processes by functionalization or
modification of contained functional groups according to standard procedures, for
example by esterification, amidation, hydrolysis, etherification, atkylation, acylation,
sulfonylation, reduction, oxidation, conversion into salts, and others. For example, a
hydroxy group, which may be liberated from an ether group by ether cleavage, for
example by means of boron tribromide, or from a protected hydroxy group by
deprotection, can be esterified to give a carboxylic acid ester or a sulfonic acid ester,
or etherified. Etherifications of hydroxy groups can favorably be perfermed by
alkylation with the respective halogen compound, for example a bromida or iodide, in
the presence of a base, for example an alkaline metal carbonate such potassium
carbonate or cesium carbonate in an inert scivent, for exampie an amide like DMF or
NMF or a ketone iike acetone or butan-2-one, or with the respective alcohol under
the conditions of the Mitsunobu reaction, L.e. in the presence of an azodicarboxylate
such as diethy! azodicarboxylate or diisopropyl azodicarboxylate and a phosphine
such as triphenyiphosphine or tributylphasphine in an inert aprotic solvent, for
example an ether such as THF or dioxane (cf. O. Mitsuncbu, Synthesis (1981}, 1-28).
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A hydroxy group can be converted into a halide by treatment with a halogenating
agent. A halogen atom can be replaced with a variety of groups in a substitution
reaction which may also be a transition-metal catalyzed reaction. A nitro group can
be reduced to an amino group, for 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 carbonyi
compound, or for acylation or sulfonylation, for example by reaction with a reactive
carboxylic acid derivative, like an acid chloride or anhydride or a suifonic acid
chloride, or with an activated carboxylic acid which may be obtained from the
carboxylic acid by treatment with a coupling agent like N,N'-carbonylidiimidazole
(CDI), a carbodiimide such as 1,3-dicyclehexylcarbodiimide (DCC) or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), O-
{cyano{ethoxycarbonyhmethyleneamino)-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TOTU), or [(benzotriazoi-1-yloxy)-dimethylamino-methylenel-
dimethyl-ammonium tetrafluoroborate (TBTU), for example. A carboxytic ester group
can be hydrolyzed under acidic or basic conditions to give a carboxylic acid. A
carboxylic acid group can be activated or converted inic a reactive derivative as
mentioned afore and reacted with an alcohol or an amine or ammonia to give an
ester or amide. A primary amide can be dehydrated to give a nitrile. A sulfur atom, for
example in an alkyl-S- group or in a heterocyclic ting, can be oxidized with a peroxide
like hydrogen peroxide or a peracid to give a sulfoxide moiety S{(O) or a sulfone
moiety S(0),. A carboxylic acid group, carboxylic acid ester group and a ketone
group can be reduced to an alcohol, for example by means of a complex hydride
such as lithium aluminium hydride, lithium borohydride or sodium berohydride.

All reactions used in the above-described syntheses of the compounds of the formula
| are per se weli known o the skilled person and can be carried cut under standard
conditions according to, or analogously to, procedures described in the literature, for
example in Houben-Weyl, Methoden der Organischen Chemie (Methods of Organic
Chemistry), Thieme-Verlag, Stuttgart, or Organic Reactions, John Wiley & Sons, New
York. If desired, the obtained compounds of the formula |, as well as any
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intermediate compounds, can be purified by customary purification procedures, for
example by recrystaliization or chromatography. As already mentioned, all 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
infermediates and final target compounds can also be obtained in the form of salis.
As likewise mentioned above, depending on the circumstances of the specific case,
inn 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 {o
temporarily block functional groups by introducing protective groups and deprotect
them at a later stage of the synthesis, or o intreduce functiona! groups in the form of
precursor groups which later are converted info the desired functional groups. As
examples of protecting groups amino-protecting groups may be mentioned which can
he acy! groups or alkyloxycarbonyi groups, for example a tert-butyloxycarbonyl group
(= Boc} which can be removed by treatment with triflucroacetic acid (= TFA), a
benzyloxycarbonyl group which can be removed by catalytic hydrogenation, or a
flucren-S-ylmsthoxycarbonyl group which can be removed .b‘y' treatment with
niperidine, and protecting groups of carboxylic acid groups which can be protected as
ester groups, such as tert-buty! esters which can be deproiecied by treatment with
trifluorcacetic acid, or benzy! esters which can be deprofected by catalytic
hydrogenation. As an example of a precursor group the nitro group may be
mentioned which can be converied into an amino group by reduction, for exampie by
catalytic hydrogenation. Such synthesis strategies, and protective groups and
precursor groups which are suitable in a specific case, are known to the skilled

person.

Another subject of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the compounds of the formula |, including
the compounds of the formulae I, i, IV, V, Vi and VII, wherein A, R', R?, R, L' and
L2 are defined as above, in any of their sterecisomeric forms or a mixture of
sterecisomeric forms in any ratio, and their salts, and solvates of any of them, and
their use as intermeadiates. The invention also includes all tautomeric forms of the

said intermediates and starting compounds. All explanations given above and
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embodiments specified above with respect fo the compeounds of the formula | aiso
apply correspondingly to the said intermediates and starting compounds. A subject of
the invention are in particular the novel specific starting compeunds and
intermediates disclosed herein. independently thereof whether they are disclosed as
a free compound and/or as a specific salt, they are a subject of the invention both in
the form of the free compounds and in the form of their salts, and if a specific salt is
disclosed, additionally in the form of this specific sali, and in the form of solvates of

any of them.

The compounds of the formula |, oplionally in combination with other
pharmacoiogically aclive 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 compasitions. The administration can be
carried out orally, for example in the form of tableis, film-coated tablets, sugar-ccated
tablets, granules, hard and soft gelatin capsules, solutions including aqueous,
alcoholic and oily solutions, juices, drops, syrups, emuisions or suspensions, rectally,
for example in the form of suppositories, or parenterally, for example in the form of
solutions for subcutansous, intramuscular or intravenous injection or infusion, in
particular agueous solutions. The compounds of the formula | can additionally be
used in modes of local drug delivery, for example in coated stents for preventing or
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 freated
and on its severity.

The amount of a compound of the formula | and/or its physiologically acceptable salts
and/or solvates present in the pharmaceutical compositions normally ranges from
about 0.2 to about 800 mg, for example from gbout 0.5 to about 500 mg, for example
from about 1 to about 200 mg, per unit dose, but depending on the type of the
pharmaceutical composition it may also be higher. The pharmaceutical compositions
usually comprise from about 0.5 to about 90 percent by weight of the compound of
ine formula | and/or its physiologically acceplable salts and/or solvates. The

production of the pharmaceutical compositions can be carried out in a mannsr known
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per se. To this end, one or more compounds of the formula | and/or their
physiclogically acceptable salts and/or solvates fogether with one or more solid or
liguid pharmaceutical carrier substances, or vehicles, and/or additives, or auxiliary
substances, and, if a combination medicament is desired, other pharmacologically
active compounds having therapeutic of 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 formuia | or their physiologically acceptable salis or solvates.
As examples of types of additives which can be confained in the pharmaceutical
compaositions and medicaments, lubricanis, preservatives, thickeners, stabilizers,
disintegrants, wetling agents, agents for achieving a depot effect, emulsifiers, salts,
for example for influencing the osmotic pressure, buffer substances, colorants,
flavorings and aromatic substances may be mentioned. Examples of carrier
substances and additives are water, physioiogical sodium chloride solution,
vegetable oils, waxes, alcohols such as ethanol, isopropanoc!, 1,2-propanediol, benzyl
alcohois or glycerel, poiyols, mannitol, polyethylene giycels, polypropylene glycols,
glycerol triacetate, polyvinylpyrrolidone, gelatin, cellulose, carbohydraies such as
lactose, glucose, saccharose or starch like corn starch, stearic acid and its salts such
as magnesium stearale, tale, lanolin, petroleum jelly, or mixtures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with
aicohols. The compounds of the formula | and their physiclogically acceptabie salts
and solvates can also be lyophilized and the obtained lyophilisates used for the

production of injectable compositions, for example.

The dosage of a compound of the formula | and/or a physiologically acceptable salt
and/or solvaie thereof to be administered depends on the specific case and, as is
usual, has io be adapted by the physician according to the customary rules and
procedures to the individual circumstances in order to achieve an optimum effect. It
depends, for example, on the nature and the severity of the disorder {o be treated,
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
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treatment is for the therapy of an acute or chronic disease or prophylactic, or on
whether other active compounds are administered in addition to a compound of the
formuia |. In general, a daily dose from about 0.01 mg/kg to about 100 mg/kg, or from
about 0.1 mgfkg to about 10 mg/kg, or from about 0.3 mg/kg to about 5 mg/kg {in
zach case mg per kg of bodyweight), for example, is appropriate for administration io
an adult weighing about 75 kg in order {o obtain the desired results. The daily dose
can pe administered in a single dose or, in particutar when larger amounts are
administered, divided into several, for example two, three or four, individual doses.
The administration can also be carried out continuously, for example by continuous
infusion or injection. Depending on the individual behavior in a specific case, it may

be necessary to deviate upward or downward from the indicated dosages.
The foliowing examples illustrate the invention.

When example compounds containing a basic group were purified by preparative
nigh pressure liquid chromatography (HPLC) on reversed phase (RP) column
material and, as customary, the eluent was a gradient mixture of water and
acetonitrile containing trifiucroacetic acid (TFA), they were in part obtained in the
form of their acid addition salt with trifluocroacstic acid, depending on the details of the
workup such as evaporation or lyophilization conditions. In the names of the example

compounds and their structural formulae any such contained trifluoroacetic acid is
not specified.

The prepared compounds were in general characterized by spectroscopic data and
chromatographic data, in particular mass spectra (M3) and HPLC retention times (Rt;
in min} which were obtained by combined analytical HPLC/MS characterization
(LCMS), 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
triplet, q = quartet, m = multiplet; br = broad) of the signals is given. in the MS
characterization, in general the mass number {m/z) of the peak of the molecutar ion

M, e.g. M", or of a related ion such as the ion M+1, e.g. [M+1]", i.e. the protonated
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molecular ion [M+H]", which was formed depending on the ionization method used, is
given. Generally, the ionization method was electrospray fonization (ES!). The LC/MS

conditions used were as foliows.

Method LCA1

Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow: 0.9 mifmin; eluent A
acetonitrile + 0.08 % formic acid; eluent B: water + 0.1 % formic acid; gradient; from
5%A+95% B85 % A+5%Bin1.1min, then 85 % A +5 % B for 0.6 min; MS
ionization method: ESI®

Method LC2

Column: YMC-Pack J'sphere H80, 33 x 2.1 mm, 4 pm, flow: 1.0 mi/imin: eluent A:
acetonitrile + 0.05 % TFA; eluent B: water + 0.05 % TFA; gradient: from 2 % A + 08
% B 1095 %A +5%B inbmin, then 95 % A + 5 % B for 1.25 min; MS ionization
method: ESI

Method L.C3

Column: Walers XBridge C18, 50 x 4.8 mm, 2.5 pym; flow: 1.3 mi/min; eluent A:
acetonitrile + 0.05 % TFA; eluent B: water + 0.05 % TFA; gradient, 5% A+95 % B
for 0.3 min, thenfrom 5% A+95% Bt % A+5%Bin3.2min, then85 % A+5
% B for 0.5 min; MS ionization method: ESI™

Exampile 1

5-(2-Fluoro-phenoxy)-2-{4-methoxy-3,5-dimethyl-phenyi-oxazolo[5 4-d]pyrimidine

H,C
HAC, /wa
O
N o
O N/[\O
H,C

(a) N-{2,4-Dichloro-pyrimidin-5-yh-4-methoxy-3 5-dimethyl-benzamide
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A solution of 3.2 g of 5—amin0—2,4~dich!oro-pyrimidmé in 50 ml of ethyl acetate was
added to a mixture of 25 ml of a saturated aqueocus solution of sodium
hydrogencarbonate and 25 ml of water. Then a soiution of 4.9 g of 3,5-dimethyi-4-
methoxybenzoyi chioride was added at room temperature over a peried of 15 min.
The mixture was mixed intensively for 4 h. Then the layers were separated and the
aqueous layer was extracted twice with ethyl acetate. After drying over sodium
sulfate and fiftration the solvent was removed in vacuo to give 7.54 g of raw product.
The raw product was triturated with 25 mi of isopropanol. After filtration and washing

with 10 mt of isopropanol, 2.74 g of the title compound were obtained as a white

solid.

{b} 5-Chloro-2-(4-methoxy-3,5-dimethyl-phenyi}-oxazolo( 4-dipyrimidine

A soiution of 2.74 g of N-(Z2 4-dichioro-pyrimidin-5-yl)-4-methoxy-3,5-dimethyl-
benzamide and 3.2 mi of N,N-diisopropylethylamine in 17 ml of aceionitrile was split
into two batches which were gach heated for 1 h to 160 °C in a microwave reactor.
The batches were then recombined and the precipitate was isolated by filtration to
give 600 mg of the title compound as a dark but quite pure solid (600 mg). The
solvents of the mother liquor were removed in vacuo and the residue was subjected
to sifica gel chromatography (heptane/ethyl acetate gradient) to give another 600 my

of the title compound as a pale yellow solid.

(¢} 5-(2-Fluoro-phenoxy j-2-(4-methoxy-3,5-dimethyl-phenyl}-oxazoic[5 4-dlpyrimidine
149 mg of sodium hydride were added under an argon atmosphere to a solufion of
418 mg of 2-fluoro-phenol in 156 ml of dimethylacetamide. After stirring for 30 min at
room temperature, a solution of 800 mg of 5-chioro-2-(4-methoxy-3,5-dimethyl-
phenyl}-oxazolo[5 4-dipyrimidine in 20 mi of dimethylacetamide was added slowly.
The mixture was ailowed to stir for 1.5 h at room temperature. Upon consumption of
the starting oxazolo[5,4-djpyrimidine an aqueocus solution of citric acid (100 g/l) was
added until the pH was neutral. The aqueous layer was extracted twice with 15 mi of
ethyl acetate, and the combined organic tayers were dried over sodium sulfate,

filtered, and the solvents were removed in vacuo. The titie compound was isolated by
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silica gel chromatography {(heptane/ethy! acetate gradient). Yield: 820 mg of a white
solid.

LC/MS (method L.C3): Rt = 3.56 min; miz = 366.0 [M+HT"

Example 2

4-[5-(2-Fluoro-phenoxy-oxazolo{5,.4-d]pyrimidin-2-y{]-2 6-dimethyl-phenaol

H,C

20we
HO—

. N/)\O
H,C -

A solution of 510 mg of 5~(2-fluoro-phencxy-2-(4-methoxy-3,5-dimethyl-phenyt)-
oxazololb,4-djpyrimidine in 20 ml of dichloromethane was cooled to 0 °C. Over a
neriod of 10 min, 4.2 ml of 2 1 M solution of boron fribromide in dichloromethane was
added. The mixture was stirred at 0 °C for 1 h, and then ancther 2 mlofa 1 M
solution of boron tribromide in dichloromethane were added. After stirring for another
1 h, 10 mi of & saturated aqueous scolution of sedium hydrogencarbonate were added
slowly. The agueous layer was exiracted twice with 15 ml of dichloromethane, and
the combined organic layers were dried over sodium sulfate, filterad. The solvents
were removed in vacue to give 445 mg of the title compound as a white solid.

LC/MS (method LC2): Rt = 3.62 min; m/z = 352.13 [M+H]"

Analogously {o the preparation of the example compounds described above, the
example compounds of the formula | listed in Table 1 were prepared. in part, they

were obtained in the form of their trifluoroacetic acid salt.
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Table 1. Example compounds of the formula |

Ex- |Name LC/ miz Rt
ample MS | [M+H]" | [min]

3 5-{2-fluoro-phenoxy -2-(3-methoxy-phenyl)~
( g y? ‘ ( y-pheny) LCH 338.2 1.29
oxazolo[b 4-dipyrimidine

4 4-[5-(2-fluoro-phenoxy)-oxazolols 4-dipyrimidin-
(> P V) { Iy LGt 32421 1.23
2-yil-phenal

5 | 5{2-fluoro-phenoxy)-2-{4-methoxy-3-methyl-
_ LC1 | 38222 0 1.27
phenyt)-oxazolol5,4-djpyrimidine

6 | 5-(2-ftluoro-phencxy}-2-(4-methoxy-3-
LCY | 406.16 ; 1.38
trifiluoromethyl-phenyl)-oxazolofb,4-djpyrimidine

7 4-[5-(2-flucro-phenoxy}-oxazolo]d,4-dlpyrimidin-
= P y) : Iy LC1 | 33815 | 1.28
2~yi-2-methyl-phenoi

w

2-{4-methoxy-3,5-dimethyl-phenyl)-b-phenoxy-
» oo ametyEphenyirophenoy 1 oo | 4803 | 3.55
‘oxazolo[b,4-d]pyrimidine

g | 2-(4-methoxy-3,5-dimethyl-phenyl)-5-(pyridin-3-

. , o LC3 | 34901 { 278
yloxy}-oxazolo[5,4-d]pyrimidine

10 (4-[6-{2-flucre-phenoxy }-oxazolo5,4-dipyrimidin-

. LC1 | 39241 | 1.3%
2-yl}-2-frifiuoromethyl-phanol

11 12.6-dimethyt-4-[5-(pyridin-3-yloxy-oxazolos 4-
yea-15-(py yioxy) { LC1 | 33514 | 1.15
dlpyrimidin-2-yfl-phenol

12 1 4-[5-(3-fluorophenoxy)-oxazoiofb,4-dipyrimidin-2-

o LC1 1 38015 | 1.38
yll-2-isopropyl-6-methyl-phenot

13 | 5-(2-fluorophenoxy)-2-{4-methanesulfonyi-3-

LC1 | 400.1 1.27
methyiphenyl)-oxazolo[s,4-d]pyrimidine

14 | 5-(2-fluorophenoxy-2-(4-methanesulfonyl-2-

o LCT | 40012 1 1.26
methylphenyl}-oxazolo[5,4-dlpyrimidine
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Determination of the pharmacological activity
A) GTP-y-8 assay using human £dg-1 receptors

in order to determine the Edg-1 receptor activation by the compounds of the
invention, a GTP-y-8 {guancsine 5'-[thiojtriphosphate} assay for G-protein coupled
receptor binding based on the scintillation proximity assay principle was used,
employing a cell membrane preparation from a CHO Flp-in cell line which

consiitutively overexpresses the human Edg-1 receptor.

(a) Cell line generation _

The Flp-In™ expression system {Invitrogen, cat. no. K6010-01) aliows the generation
of stable mammalian cell lines into which the gene of interest has been integrated
through homologous recombination at a specific genomic location called Fip
Recombination Target (FRT) site by means of a Flp recombinase encoded by the
pOG44 expression plasmid. The integration of the pcDNAS/FRT expression construct
into the Fip-In host cell line genome resuits in the transcription of the gene of interest.

The stably transfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Fip-In-CHO cells were seeded in Ham F-12
medium (Invitrogen, cat. no. 31765) supplemented with 10 % fetal caif serum (FCS;
Perbio Science, cat. no. SH30068.03) In a G-well plate and incubated at 37 °C/5 %
CO, overnight. Using the FUGENE® 6 transfection reagent {Roche, cat. no.
11988387001}, celis 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 pcDNAB-FRT-TO _nFLAG DEST plasmid, the
Invitrogen plasmid pcDNAB/FRT/TO {Invitrogen, cat. no. V6520-20) was adapted to
the Gateway® {invitrogen) cloning system by inserting & Gateway cassetie containing
attR recombination sites flanking a ccdB gene and a chioramphenicol-resistance

gene (Gateway conversion systern, Invitrogen, cat. no. 11828-029). in addition a
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FLAG tag epitope was added nefore the 5' att recombination site o allow
recombinant expression of N-ferminaily FLAG-tagged proteins.

For the fransfection of one well, 1.08 pg of pOG44 and 0.12 g of pcDNAS-FRT-

TO _nFLAG_DEST-EDG-1 were mixed to 100 ui of serum-free Ham F-12 medium
containing 6 ul of FUGENE® 6 transfection reagent. After 20 min of incubation, the
iransfection reagent/DNA complex was distributed dropwise on the celis. The cells
were incubated for 24 h at 37 °C. Then the cells from 3 wells were transferred 1o a
T75 flask (Greiner Celistar®, cat. no. 658175) containing Mam F-12 medium
supplemented with 10% of FCS but without antibiotic and were incubated another 24
h. 48 h after transfection, the medium was replaced by selection medium (Ham F-12
supplemented with 10 % of FCS and 300 pg/mi of hygromycin B (Invitrogen, cat. no.
10687-010)). The medium was exchanged every 2 to 3 days uniil a resistant
population of cells had grown. Cells were several times spiitted and seeded into a
new flask so that the cells did not reach more than 25 % of confluency. After 2 weeks
of selection, the celfs were transferred info T175 flasks (Greiner Celistar®, cat. no,
660175) and cuitivated for batch production. Celis 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 dimethylsulfoxide

and stored frozen in liguid nitrogen.

(b} Membrane preparation

A membrane preparation was obtained by standard methods from the afore-
described CHO Fip-in cell line consiitutively overexpressing the human Edg-1
receptor. Briefly, the cryopreserved cells were taken in culture and grown until
confluency in T175 cell culfure flasks (Becton Dickinson, cat. no. 35 5001). Ceil
culture was stopped by washing with calcium-free phosphate-buffered saline {PBS;
Gibeca, cat. no. 14180}, and celis were harvested with a rubber-policeman in 4 °C
cold and calcium-free PBS supplemenied with a protease inhibitor cocktall {complete
protease inhibitor; Roche, cat. no. 1697488, 1 tablet per 50 ml} and subsequently
centrifuged at 4 °C for 15 min at 1100 x g (Heraeus Minifuge T). For celi lysis, the
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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 profease inhibitor cocktail (as above) in which cells were stored
for another 15 min on ice. After lysis, cells were centrifuged at 4 °C for 10 min at 400
x g {Heraeus Minifuge T). The pellet was disrupted in a Dounce homogenizer, diluted
with the supernatant of the previous centrifugation and subsequently centrifuged at 4
*C for 10 min at 500 x g {Herasus Minifuge T) in order to separate nuciei 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 18800 x g for 2 h at 4 °C. After centrifugation, the membrane peliet
was resuspended in a storing buffer consisting of 20 mM HEPES; 150 mM NaCl
{Merck, cat. no. 6400), 1 mM EDTA (as above) supplemented with protease inhibitor
cocktail (as above). The membrane preparation was aliquoted and stored at -B0 °C.
Protein concentration of the membrane preparation was determined in a sample by
means of & commercial protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-
0113, 500-0114, 500-0115).

{c} GTP-y-S Assay

The Edg-1 membrane preparation obtained in (b} was employed in a commercially
available scintitlation proximity assay (SPA) kit for G-protein coupled receptor binding
from Amersham Biosciences/GE Healthcare {code RPNQO0210), in which ligand-
induced binding of *S-radiolabeled GTP-y-S to the receptor-containing membrane,
which is bound to scintiliation beads, stimulates the emission of light and aliows to
guantify the in vitro activity of the Edg-1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufaciurer's
instructions. Before stari of the experiments, scintillation beads were suspended in a
reconstitution buffer consisting of Tris-HC! (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 mM NaCl, 1 mM EDTA (as above}, 1 mM dithiothreitol (DTT), adjusted
to pH 7.4) to a final bead concentration of 30 mg/mi.
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Wells were charged with 10 pl of the specified assay buffer, 10 ul of a 100 uM
guanosine diphosphate (GDP) solution, and 10 ul of a solution of the test compound
in assay buffer/dimethyisulfoxide resuiting in a final concentration of the test
compound of 10 uM. For the high controls, 10 i of a solution of sphingosine-1-
phosphate (31P; Sigma, cat. no. 8-9668), resulling in a final 31P concentration of

10 gM, and for the low controis 10 W of assay buffer, was added into respective wells
instead of the solution of the test compeound. All wells contained equivaient amounis
of dimethylsutfoxide. Then 10 ul of a [**SIGTP-v-S solution (4 nl) and the Edg-1
membrane preparation cbiained in (b) (15 pg membrane proteins in 100 pl of assay
buffer) was added o each well. After incubation of the plates at room temperature for
5 min, 50 ui of the specified scintillation bead suspension (30 mg/m!) 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-S binding and thus
receptor activation was measured by means of a beta counter (MicroBeta, Wallac)
over 1 min. Values were background-corrected by subtraction of the respective low
control. All measurements were made in friplicate. The receptor activation by the test
compound is expressed in percent of the respective high control {10 uM S1P;
regarded as 100 % activation). in Table 2 aciivations observed with example
compounds at 10 uM are listed.

Table 2. Edg-1 receptor activation by exampie compounds at 10 pM in percent of the
activation by 10 uM S1P
Example % Activation
102

115

95

83

42

87

115

g4

ol = G G o N
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Example % Activation
9 87

10 107

1 103

12 112

13 120

14 89

it can be seen from the measurement data that the compounds ars 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 |, in any of its stereoisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiciogically acceptable sait thereof, or a

physiclogically acceptable solvate of any of them,

=

R .
O f\{)\‘&\/R
wherein

A is chosan from NH, O and S;

R is chosen from {C4-Cg)-alkyl, (Cx-Cg)-alkenyl, {Co-Ce)-alkynyl, (C3-Cy)-cycloatkyl-
C Hay- and Het-C,Hyy-, wherein u and v are chosen from 1 and 2, or R' is a residue
of a saturated or unsaturated, 3-membered to 10-membered, monocyclic or bicyclic
ring which comprises G, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, O and 5, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a {C4-Cy)-alkyl substituent and one or two of the ring sulfur atoms can carry
one or two oxo groups, and wherein the residue of a ring is optionally substituted on

one of more ring carbon atoms by identical or different substituents R'";

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

R'" is chosen from halogen, (C4-Cy)-alkyl, (Ca-Cr)-cycloalkyl, hydroxy, {C1-Cg)-
atkyloxy, oxo, {C1-Cy)-alkyl-8(O)m-, amino, {C:-Cy)-alkylamino, di((C+-C4)-alkyl)arnino,
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{C4-Cy)-alkylcarbonylamino, {C+-Cy)-alkylsulfonylamino, nitro, cyano, (C-Cy)-
alikylcarbonyl, aminosutfonyl, {C+-Cy)-alkylaminosulfonyl and di({Cq-Cy)-
alkyblaminosulfony!;

R?! is chosen from (C-Cy)-alkyl, (Cs-Crl-cycloalkyl-CyHaw- and oxy, wherein w is
chosen from C, 1 and 2;

R% is chosen from halogen, hydroxy, (C4-Ca)-alkyl-, (C+-Cy)-alkyloxy, (C+-Cy)-alkyl-
S(O)-, amino, nitro, cyano, hydroxycarbonyl, (C4+-Cy)-alkyloxycarbonyl,
arinocarbonyl, aminosutfonyl, R* and R*-0-;

R* is a residue of a saturated 3-membered to 7-membered, monocyclic or bicyclic
ring which comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen
from N, C and S, wherein one or two of the ring nitrogen atoms can carry a hydrogen
atom or a (C-Ca)-alkyl substifuent and one of the ring sulfur atoms can carry one or
two oxo groups, and wherein the residue of a ring is optionally substituted on one or

more ring carbon atoms by identical or different substituents R*,;
R*!is chosen from halogen, (C-Cy)-alkyl, hydroxy and oxo;

Het is a residue of a salurated, 4-membered to 7-membered, monacyclic heterocycie
which comprises 1 or 2 identical or different ring heteroatoms chosen from N, O and
S and which is bonded via & ring carbon atom, wherein the residue of a heterocycle
is optionally substitfuted by one or more identical or different substituents chosen from
fivorine and (C+-Cy)-alkyl;

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

other substituents, are optionally substituted by one or more identical or different
substituents chosen from fluorine and (C4-Cy)-alkyl;
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wherein all alkyl, C Mz, Culzy, Culaw, altkenyi and alkynyl groups, independently of
sach other and independently of any other substiiuents, are optionally substituted by
one or more fluorine substituents;

with the exception of the compounds 5-methyimercapto-2-phenyl-oxazolof5,4-uj-
pyrimidine and 5-ethyimercapto-2Z-phenyloxazolo-[5 4-alpyrimidine.

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

3. A compound of the formula |, in any of its steracisometic forms, or a mixture of
sterecisomeric forms in any ratio, or a physiciogically acceptabie salt thereof, or a
physiologically accepiable soivate of any of them, as claimed in one or more of
claims 1 and 2, wherein R' is chosen from {C3-Cy)-cycloalkyl-CuHa- and Het-CyHay-,
wherein u and v are chosen from 1 and 2, or R' is a residue of a saturated or
unsaturated, 3-membered to 10-membered, monocyclic or bicyclic ring which
comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms chosen from N, C and
8, wherein one or twe of the ring nitrogen atoms can carry a hydrogen atom or a {Cs-
Cqralkyl substituent and one or two of the ring sulfur atoms can carry one or two oxo
groups, and wherein the residue of a ring is optionally substituted on one or more

ring carbon atoms by identical or different substituents R,

4. A compound of the formula |, in any of its sterecisomeric forms, or a mixture of
sterecisomeric forms in any ratio, or a physiologically acceptable sait thereof, ora
physiologically acceptable solvate of any of them, as ciaimed in one or more of
claims 1 and 3, wherein R? is chosen from phenyl and pyridinyl, wherein the ring
nitrogen atom of the pyridiny! can carry an oxy substituent, and wherein the phenyl
and the pyridinyl are optionally substituted on one or more ring carbon atoms by
identical or different substituents R%.
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5. A compound of the formula |, in any of its stereoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physliologically acceptable salt thereof, or a
physiologically acceptable solvate ¢f any of them, as claimed in one or more of
claims 1 to 4, wherein

A is chosen from O and S;

R" is chosen from (Cs-Cr)-cycloalkyl-CyHay- and Het-CyHo,-, wherein u and v are
chosen from 1 and 2, or R' is a residue of a saturated or unsaiurated, 3-membered to
10-membered, moenocyclic or bicyclic ring which comprises 6, 1, 2, 3 or 4 identical or
different ring heteroatoms chosen from N, O and S, wherein one or two of the ring
nitregen atoms can carry a hydrogen atom or a (C+-Cy)-alkyl substituent and one or
two of the ring sulfur atoms can carry one or two oxo groups, and wherein the
residue of a ring is optionally substituted on one or more ring carbon atoms by
identical or different substituents R"";

R? is chosen from phenyl and pyridinyl, wherein the ring nitrogen atom of the pyridinyl
can carry an oxy substituent, and wherein the phenyl and the pyridinyt are optionally
substituted on one or more ring carbon atoms by identical or different substituents

R,

6. A compound of the formula 1, in any of its sterecisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiclogically acceptable sait thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of
claims 1 to 5, wherein Ais O,

7. A compound of the formula i, in any of its stereoisomeric forms, or a mixiure of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, or a
physiologically acceptable soivate of any of them, as claimed in one or more of

claims 1 to 8§, wherain
Als O

R' is chosen from (Cs-Cy)-cycloalkyl-CyHay- and Het-C,Hay-, wherein u and v are

chosen from 1 and 2, or R' is a residue of a saturated or unsaturated, 3-membered to
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7-membered, monocyclic ring which comprises 0, 1 or 2 identical or different ring
heteroatoms chosen from N, O and 3, wherein one or two of the ring nitrogen atoms
can carry a hydrogen atom or a (C4-Cs)-alkyl substituent and one or two of the ring
sulfur atoms can carry one or two oxo groups, and wherein the residue of a ring is
optionaily substituted on one or mere ring carbon atoms by identical or different

substituents R'™;

R? is chosen from phenyl and pyridinyl, wherein the ring nitrogen atom of the pyridinyl
can carry an oxy substituent, and wherein the phenyl and the pyridinyl are optionaily
substituted on one or more ring carbon atoms by identical or differaent substituents
R22;

R' is chosen from halogen, (Cs-Cq}-alkyl, {C1-Cs)-alkyioxy and cyano;

R* is chosen from halogen, hydroxy, (C+-Ca)-aliyl-, (C4-C4l-alkyloxy, cyano, R* and
R*.0-;

R% is a residue of a saturated 3-membered to 8-membered, monocyclic ring which
comprises 0 or 1 ring heteroatom chosen from N, G and &, wherein one or two of the
ring nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one
of the ring sulfur atoms can carry one or two oxo groups, and wherein the residue of
a ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R*;

R* is chosen from fluorine, (C1-Cayalkyl and hydroxy;

Het is a residue of 8 saturated, 4-membered o 7-membered, monocydlic heterocycle
which comprises 1 ring heteroatom chosen from N, O and S and which is bonded via
a ring carbon atom, wherein the residue of a heterocycle is optionaily substituted by

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

substituents chosen from fluorine and (C+-Cy)-alkyl;

wherein aff atkyl, C Hz, and G Hyy groups, independently of each other and
independently of any other substituents, are optionally substituted by one or more
fluorine substituents.

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

physiologically acceptable solvate of any of them, as claimed in one or more of

claims 1o 7, whersin
Ais O

R'Is is a residue of a saturated or unsaturated, 3-membered to 7-membered,
monogyciic ring which comprises 0 or 1 ring heteroatom chosen from N, O and S,
wherein a ring nitrogen atom can catry a hydrogen atom or a (C,-Cy)-alky! substituent
and a ring sulfur atom can carry one or two 0xo groups, and wherein the residue of a
ring is optionally substituted on one or more ring carbon atoms by identical or

different substituents R

R? is chosen from phenyt and pyridinyl, wherein the ring nitrogen atom of the pyridinyi
can carry an oxy substituent, and wherein the phenyl and the pyridinyl are cptionally

substituted on one or more ring carbon atoms by identical or different substituents
REE;

R"" is chosen from halogen, (C+-Ca)-alkyl and (C1-Ca)-alkyloxy;

R* is chosen from halogen, hydroxy, (C1-Ca)-alkyl, (Cq-C4)-alkyloxy, R and RZ.0-:
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R? is a residue of a saturated 3-memberad to 6-membered, monogcydiic ring which
comprises G or 1 ring heteroatom chosen from N, O and S, wherein one or two of ihe
ring nitrogen atoms can carry a hydrogen atom or a (C4-Cy)-alkyl substituent and one
of the ring sulfur atoms can carry one or two oxo groups, and wherein the residue of
a ring is optionally substituted on one or more ring carbon atoms by identical or
different substituents R*;

R? is chosen from fluoring, (C-Ca)-alky! and hydroxy;

wherein all cycloalkyl groups, independently of each other and independently of any
other substituents, are optionally substituted by one or more identical or different

substituenis chosen from fluorine and {C4-Cy)-alkyl;

wherein all alky! groups, independently of each other and independently of any other

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

9. A compound of the formula |, in any of its stereoisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiciogically acceptable salt thereof, or a
physiologically acceptable solvate of any of them, as claimed in one or more of

claims 1 to 8, wherein A is O.

10. A compound of the formula |, or & physiologically acceptable salt thereof, or a
nhysiologically accepiable solvate of any of them, as claimed in one or more of
claims 11to 9, chosen from
5-(2-fluoro-phenoxyj-2-(4-methoxy-3,5-dimethyl-phenyl)-oxazolo]s, 4-dipyrimidine,
4-[5-(2-fluoro-phenoxy)-oxazolo[s 4-dipyrimidin-2-y(}-2,6-dimethylphenol,
5-(2-flucro-phenoxy »-2-(3~-methoxy-phenyl}-oxazolo[5,4-dlpyrimidine,
4-[5-{2-fluoro-phenoxy)-oxazolo[b 4-dlpyrimidin-2-vil-phenol,
5-(2-fluorc-phenoxy)-2-(4-methoxy-3-methyl-phenyl}-oxazolo[5 4-dlpyrimidine,

5-( 2-flucre-phenoxy }-2-(4-methoxy-3-trifluoromethyl-phenyll-oxazolo[5 4-d]pyrimidine,
4-[5-(2-fluoro-phencxy)-oxazolo!d,4-d]pyrimidin-2-yl}-2-methyl-phenal,
2-{4-methoxy-3,5-dimethyl-phenyl}-5-phenoxy-oxazoio[5,4-¢d]pyrimidine,
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2-{4-methoxy-3 5-dimethyl-phenyl}-5-(pyridin-3-yloxy-oxazolol5,4-d]pyrimidine, and
4.15-(2-fiuoro-phenoxy -oxazolo!s, 4-dlpyrimidin-2-yll-2-triflucromethyl-phenol.

11. A process for the preparation of a compound of the formula | as claimed in any of

claims 1 to 10, comprising reacting a compound of the formula Il with a compound of

the formula U,

Ny R=—AH \
RE“{OIN\//L[] R“( \)/\* _R

il A

wherein the groups A, R" and R* in the compounds of the formulae It and il are
defined as in the compounds of the formula | and additionally functional groups can
be present in protected form or in the form of a precursor groun, and the group L' is a
halogen atom or a group of the formula -S{O)-Alk or -S(O)-Alk wherein Alkis (C,-
Cyl-alkyl.

12. A pharmaceutical composition, comprising at least one compound of the formula |
as claimed in any of claims 1 to 10 or a physiologicaily acceptable salt thereof, or a
physiologically acceptable solvate of any of them, and a pharmacsutically acceptable
carrier,

13. A compound of the formula { as claimed in any of claims 1 to 10 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any

of them, for use as a pharmaceutical.

14. A compound of the formula | as claimed in any of claims 1to 10 or a
physiologically acceptabie salt thereof, or a physiologically acceptable solvate of any
of them, for the treatrment of wound healing disorders.
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15. A compound of the formula 1 as claimed in any of claims 1 to 10 or a

physiologically acceptable salt thereof, or a physiologically acceptable sclvate of any
of them for wound healing.

18. A compound of the formula | as claimed inany of claims 1o 1D or a

physiologically acceptable salt thereof, or a physioiogically acceptable solvate of any
of them for wound healing in diabetics.

17. A compound of the formula | as ciaimed in any of claims 1 fo 10 or a

physiologically acceptable salt thereof, or a physiologically acceptable solvate of any
of them, for the freatment of diabetic foot syndrome.



