Description Carboxylic acid derivatives having an oxazolo[5,4-d]pyrimidine ring 5The present invention
relates t r I id derivatives having an oxazolo[5,4- d]pyrimidine rin ir
physiolo(&i\?:élg(é;;iggéé;‘g#%g salts. Structurally similar compounds are already%%aé’[[z%é%m/tﬂgg’&%r art
(see WO 2009/154775), which are suitable for treating multiple sclerosis. The mode of action of 10
these compounds consists in causing a desensitization of the EDG 1 signal pathway by activating the
EDG 1 receptor (so-called superagonism), which is then equivalent to a functional antagonism of the
EDG 1 signal pathway. Systemically means that especially on lymphocytes, the EDG-1 signal pathway
is permapeididyistiorressed, as a result of which these cells can no longer chemotactically follow the

S1P gradient between blood 15and lymph fluid. This means that the affected lymphocytes can no
longer leave the secondary lymphatic tissue (increased homing) and the number of freely circulating

lymphocytashoxiie: Rlarntre it afvadynadHgesh dris-drfjsianglpofiapieoaptes 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 20 2009/154775. It was an object of the

investionieenipy it ERV@IGIE seldtish idisplboRyine e déeRlativE i zedltngcainmxahelofsart was in

particular to provide nqgvel compounds which are sujtable specifically for wound healing and in
PartioulaF VAR Hn TGE  SHS  G R BRSSO HIE &t diabetes. 1 adaiton, it was

desirable to provide compounds which are suitable for the treatment of diabetic foot syndrome (DFS).

Furthermore, it was desirable to achieve a reprodycihle activation of the EDG 1 receptor signal
pathway %\}MW&F é&ﬁ?&i‘f

MBI HETR AP YRGS AR CLIRE AP IBRANQERILRTE e EDG 1 signal
pathway 2800hEsuvesjanHicarafersusitiesitr veatpmyndstipiénscierouisa The/@ode of action of

20% /004%%;3 @8%%5%%%24893%%8 in causing a desensitization of the EDG 1 signal pathway by
activating the EDG 1 receptor (so-called superagonism), which is then equivalent to a
functional antagonism of the EDG 1 signal pathway. Systemically means that especially
on lymphocytes, the EDG-1 signal pathway is permanently suppressed, as a result of
which these cells can no longer chemotactically follow the S1P gradient between blood

15 and lymph fluid. This means that the affected lymphocytes can no longer leave the
secondary lymphatic tissue (increased homing) and the number of freely circulating
lymphocytes in the plasma is greatly reduced. This deficiency of lymphocytes in the
plasma (lymphopenia) brings about immunosuppression which is obligatorily required
for the mechanism of action of the EDG-1 receptor modulators described in WO

20 2009/154775.

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

25 healing disorders in patients with diabetes. In addition, it was desirable to provide
compounds which are suitable for the treatment of diabetic foot syndrome (DFS).
Furthermore, it was desirable to achieve a reproducible activation of the EDG 1 receptor
signal pathway which thereby permits, in pharmacological terms, a persistent activation
of the EDG 1 signal pathway.

30 The invention therefore relates to compounds of the formula |



in which A, X, Y, R1, R2 and R3 are as defined below. 5 The mechanism of action of the compounds
of the for, ISt based on desensitization gf the EDG 1 signal pat [ re in
diametra&%&éﬁ%&ﬁ%&g mechanism of action desgribed in WO 2009/154?%?yﬂ9%?§é%§
furthermore relates to processes for the preparation of compounds of the formula I, their use, in
particular as active ingredients in pharmaceuticals, and pharmaceutical compositions 10comprising
them. Compared with healthy people, patients with diabetes have delayed wound healing and an
increased rate of infection, especially in the case of long-term hyperglycemia, caused for example by
poor blood sugar regulation. The causes include circulatf;gn disorders, especially in the area of the

small vessels, which lead to impaired oxygen 15and nutrjent supply of the tissue. Moreover, the cell
division and cell migration ratRsfkgratinocytes, filrabl EEd dermal endothelial cells is reduced.

Additionally, the activity of various e ra ||JIocy s) with reduced phagocytosis (engulfing
and destruction of bacteria) is restyi¢ted. The act i

n ies/ﬁﬁﬁmunoglobuli S) against bacteria
at high blood sugar levels is also restricted. Accor ingly,’\l'vouné‘s and 20infections in patients with
diabetes have to be cared for in a particular way. The Edg-1 receptor is a member of the endothelial
differentiation gene (Edg) receptor family of currently eight identified class A GPCRs (G-protein
coupled fesepiEis), ¥hi¥ f@niRcandbR tnie«s idefisedfaetiivs of sphingosine-1-phosphate (Si
P)-activated 25receptors (five members) and receptors activated by lysophosphatidic acid (LPA; three
members). The endogenous ligand S1P is a pluripotent lysophospholipid acting on different cell types

by aktivaling BRGRSIBONOIHRCERIY 0E tiprmaindsohene feigrule-l & s BaytRgedpPP3), Edg-5 (=
Si P2), Egg:6 (=) i PS). | ri '
) SGSBASIRAOh Y HIBOET Sighef MRy e R Ra<ione fh%‘?a?ﬁe?fhlflf@g?lﬂ!ﬂ{ to

messenger, numerous cellular responses of 'S1P a via the activation o receptors.

S1P is géherarehpyigie @hayﬁwfagw_ibﬁgdni%@smmééég @sﬂihﬂ(maﬁa&mgfaaéarﬁwﬁferent
ngdsigcgg%%ﬁr%{éi or erSIéé, %Qf\k?ée%cl)ﬁ's%'lﬁ(%g%?‘ﬂﬁ?%%g@@ﬁﬁggﬂ?gjﬁﬁgﬁ%hera %Jrgtg’rig\ occlusive
particular as active ingredients in pharmaceuticals, and pharmaceutical compositions
10  comprising them.
Compared with healthy people, patients with diabetes have delayed wound healing and
an increased rate of infection, especially in the case of long-term hyperglycemia,
caused for example by poor blood sugar regulation. The causes include circulation
disorders, especially in the area of the small vessels, which lead to impaired oxygen
15 and nutrient supply of the tissue. Moreover, the cell division and cell migration rate of
keratinocytes, fibroblasts and dermal endothelial cells is reduced. Additionally, the
activity of various defense cells (granulocytes) with reduced phagocytosis (engulfing
and destruction of bacteria) is restricted. The action of antibodies (immunoglobulins)
against bacteria at high blood sugar levels is also restricted. Accordingly, wounds and

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

The Edg-1 receptor is a member of the endothelial differentiation gene (Edg) receptor
family of currently eight identified class A GPCRs (G-protein coupled receptors). This
family can be divided into subfamilies of sphingosine-1-phosphate (S1P)-activated

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

S1P is also described as an intracellular messenger, numerous cellular responses of



disease, kidney disorders and respiratory disorders. The present invention provides compounds of the
formula | jn ;@?r reoisomeric forms, or a mjxture of stereoisomeric,:] rms | ' a
10physiovx§§a}§l§§ éﬁ%%e salt thereof, or a physigogically acceptable so v§tﬂ] %%ﬁ@%und
or such a salt, wherein 15 A is selected from the group consisting of a bond, -CH2-, NH, 0 and S; X
is selected from the group consisting of (Ci-C6)-alkanediyl, (C2-C6)-alkenediyl, (C2- C6)-alkynediyl,

(C3-C7)-cycloalkanediyl, (C1-C6)-alkanediyloxy and (C3-C7)- 20cycloalkanediyloxy, all of which are
optionally substituted by one or more identical or different substituents selected from the group

consisting b fiyerine Ak XA, 4058 dheoP B Fedigitord tea KOs Gehalkeee By ey ég/me
(C3-C7)-cycloalkanediyloxy groups is attached to group Y; 25Y is selected from the group consisting

of phenyl@RU%H SPBAIRR R HIREEER AT B ARI-IRRIAIRARY SESHRPRPSHRAIRRRS fc

heterocygjgsaBich contains 1, 2 or 3 identical or different ring heteroatoms selected from the group
consistir;% of N, 0 and S, where one of the ring nitrogen atoms may carry a hydrogen atom or a

substituehPRU LI RLEHY BREAIERERIN ARPBIVRHE dQIcar8MRie (o3 ?%%l%'bycle are
optignallyisepgtirdtedrrironelorosiersag RaIbe) siemedytisiaiicab orishiéese arsukRstdoenisieS;

disease, kidney disorders and respiratory disorders.

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

compound or such a salt,

R
R0 N X
%X_Y4</ | N 3
5 o = _R

wherein
15
A is selected from the group consisting of a bond, -CH,-, NH, O and S;

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

20 cycloalkanediyloxy, all of which are optionally substituted by one or more identical or
different substituents selected from the group consisting of fluorine and hydroxyl, where
the oxygen atom of the (C;-Cg)-alkanediyloxy and (Cs-C-)-cycloalkanediyloxy groups is
attached to group Y;

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

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



R1 is selected from the group consisting of hydrogen, (C1-C4)-alkyl and (C3-C7)- 5cycloalkyl-C,1-12,-,
where z [S,5€ f t1l/:1e group consisting of 0, 1 and 2; R2 is selected fr ggz%jb r isfing of
(Ci-C6)-m9,$@§%¥§g§% oalkyl-C,(1-12"-, Hethann-, where x and n are é) a%ﬁ#?(ﬁ%%%tup
consisting of 0, 1 and 2; 10R3 is selected from the group consisting of (C1-C6)-alkyl, where the alkyl
radical is optionally substituted by one or more fluorine atoms, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

(C3-C7)-cycloalkyl-CH2r und Het2-CH2-, where u and v are selected from the group consisting of 1
and 2, or R3 is a radical of a saturated or unsaturated 3-membered to 10- membered monocyclic or

bicyclic risstivutly saptingdy it 3nd of Mislentiag! @irdbieerbkbHp et apipaRieaiested from the

group consisting of N, Q and S, where one or two of the ring nitrogen atoms may carry a hydrogen
atom or §5ﬂ€51t-'t‘3'§ﬁ5°1®| substituent and one or two of the ring sulfur atoms may carry one or two oxo
groups and where the radical of a ring is optionally substituted at one or more ring carbon atoms by
identical or different substituents R31; 20 R4 is selected from the group consistir%g:pof (Ci-C4)-alkyl,

(C3-C7)-BydaRGLted I AR ISP NI ARSI QL BY 48R thd Grdup @bndiaity(be- and 2; R5 is
selested di@oaNe/ MR consistivg o beleared, faya el gtodpebnalkihg(6X002)ardeycloalkyl-CzH2z-,
(CI-C4)-alkyloxy, (CI-C4)-alkyl-S(0)m-, amino, nitro, cyano, hydroxycarbonyl,
(C1-C4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z is selected from the group

consisting?isOs dletidcliroriR Heig rripcten Som dher gmupJenRisti(g,athatyaeinlkydeyy, -, Het'-
(CI-C4)-alkyl, (C1-C4)- 30alkyloxy, (C3-C7)-cycloalkyl, oxo, (CFC4)-alkyl-S(0)m-, amino,

(G102 coramiHRE T (Lo AN SEIRE LA AN ORI G] O LRyl ifonylamino,
nitro,

10 R3is selected from the group consisting of (C1-Cg)-alkyl, where the alkyl radical is
optionally substituted by one or more fluorine atoms, (C,-Cg)-alkenyl, (C,-Cg)-alkynyl,
(C3-C7)-cycloalkyl-CyHay- und Het?-CyHa,-, where u and v are selected from the group
consisting of 1 and 2, or R? is a radical of a saturated or unsaturated 3-membered to 10-
membered monocyclic or bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different

15 ring heteroatoms selected from the group consisting of N, O and S, where one or two of
the ring nitrogen atoms may carry a hydrogen atom or a (C;-C,4)-alkyl substituent and
one or two of the ring sulfur atoms may carry one or two oxo groups and where the
radical of a ring is optionally substituted at one or more ring carbon atoms by identical or
different substituents R*;

20
R* is selected from the group consisting of (C1-Ca)-alkyl, (C3-C-)-cycloalkyl-CyH.w- and
oxy, where w is selected from the group consisting of 0, 1 and 2;

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

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

R% is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl, (C1-C.)-
30 alkyloxy, (C3-C7)-cycloalkyl, oxo, (C1-Cy)-alkyl-S(O)m-, amino, (C1-Cy4)-alkylamino,
di((C1-Cy)-alkyl)amino, (C;-Cy4)-alkylcarbonylamino, (C;-C,)-alkylsulfonylamino, nitro,



cyano, (Cl-C4)-alkylcarbonyl, aminosulfonyl, (CI-C4)-alkylaminosulfonyl and d ((Ci-C4)-

alkyl)ami m ﬁg a radical of a saturated 4-membered to 6-memb (} Q ated
5heteroc\$§% Oé)j) Ifns 1 or 2 identical or differént ring heteroatoms se%% e@%%ﬁ%z 852%%
consisting of 0 and S and which is attached via a ring carbon atom, where a ring sulfur atom may carry
one or two oxo groups and where the radical of a heterocycle is optionally substituted by one or more

identical or different substituents selected from the group consisting of fluorine and (Ci-C4)-alkyl; 10
Het2 is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle which contains 1

or 2 idenggaher differsntiigacaeteiaptanaraiediasy/1or, tog)cinymeansstinersi B8 andcs-epd which

is attached via a ring carbon atom, where the radical of a heterocycle is optionally substituted by one
or more AISYHEANBOGHHRBK: 15substituents selected from the group consisting of fluorine and
(Ci-C4)-alkyl; m is selected from the group consisting of 0, 1 and 2. 20Structural elements such as
groups, substituents, hetero rin%m ers, numbers or other features, for example alkyl groups,

groups IIKERS ARBIERA Rk& S MBI LA &P THRMERS 1R RBOHEsSa W St mula 1, can
all irsiiefr;ﬁ@d@wbyf aémﬁi@m@?ﬁam@ eny cfiéhﬁdaqﬁ??dﬁtbr@ﬂaﬂh@?@fﬁtﬂi@amwé&@aersmidentical
to or different from one another, For example, the a roups in a dialkylamjno group can be
it OB CTRRHDS S0 BT T A9 AL EEH Gk i OB T B Anched
TlhkisI alsoripgRiies Iwblﬁﬂﬁhﬂ%yﬂ&alﬁwfbﬁéQihtwlgE?@%ré@b@?m%é@iﬁéwm%ﬁaﬁ&ﬁé%mws,
alkyl 0 groups), alkyloxycarbonyl groups or alkyl-substitute ino groups, or 30when they are
A I o e e e e A S
be 1, 2, 3né.fraupcondiséng of fusrirle drar & ERaylgs; of alkyl are methyl, ethyl, propyl including
n-praopyl and isopropyl, butyl including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl including n
peryl, 1-

Het? is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle

which contains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S and which is attached via a ring carbon atom, where the
radical of a heterocycle is optionally substituted by one or more identical or different

15 substituents selected from the group consisting of fluorine and (C1-Cj)-alkyl;

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

20  Structural elements such as groups, substituents, hetero ring members, numbers or
other features, for example alkyl groups, groups like R®>, numbers like m, which can
occur several times in the compounds of the formula I, can all independently of one
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

25 identical or different.

Alkyl, alkenyl and alkynyl groups can be linear, i.e. straight-chain, or branched. This
also applies when they are part of other groups, for example alkyloxy groups (= alkoxy
groups, alkyl O groups), alkyloxycarbonyl groups or alkyl-substituted amino groups, or
30 when they are substituted. Depending on the respective definition, the number of
carbon atoms in an alkyl group canbe 1, 2, 3,4,50r6,0r1,2,30r4,or1, 2or 3.

Examples of alkyl are methyl, ethyl, propyl including n-propyl and isopropyl, butyl



methylbutyl, isopentyl, neopentyl and tert-pentyl, and hexyl including n-hexyl, 3,3- dimethylbutyl and
isohexyl. d triple bonds in alkenyl groups and alkynyl grou in any
positionsﬁﬁ%gg{gﬁ%ﬁﬁﬁem of the invention, alken§l 5groups contain onquﬁJEBi?o@@Z\i%gégnyl
groups contain one triple bond. In one embodiment of the invention, an alkenyl group or alkynyl group
contains at least three carbon atoms and is bonded to the remainder of the molecule via a carbon
atom which is not part of a double bond or triple bond. Examples of alkenyl and alkynyl are ethenyl,
prop-1-enyl, prop-2-enyl (=but-2-enyl, 2-methylprop-2-enyl, 3-methylbut-2-enyl, 10hex-3-enyl,

hex-4-enyicRARryBMtE Heensigy Lisdisiitghdmd. tBHESuMAY hdretdnenydipighedniyh Substituted
alkyl groups, alkenyl groups and alkynyl zroups can be substituted jn any positions, provided that the
¥

respectiVECSHBYIA I FOREAM e RGP REHIE aRd TebneHd RPEHCRLIRAISNESkES ¥ S use as a

drug subgtanaehybg/PERI@ s bsItsyh abauine Bbp gsauianigia BerpHNgIRE By JrsipsaharaiRuijgiently
stable 15and suitable for the desired purpose such as use as a drug substance, a.pplie? in general with

respect RS ERN R DGSENL B Ay AORE b QRGOS IERL A RS iR, AKERIL the
D B A e e e
a roups sug¢ ast roups ailkanedi , LV V, ,. CX X, an 1= , an
o SRR ETaCb S ARG KRGRYOt A Gl Sbfe G URe LR SO gt B! Ceh thus
can Iikewjaegl@ﬁ &l@ﬁs@@ﬂh@ﬁ@h@éd%?t@%ﬁﬁwwwwﬁi@@Hﬁﬁ(imiédt?ﬁd\@lﬂwnediy' _
roups can be present in a sitions. ne e odiment of the Invention en | roups contain
one doultSERATLRH &IRTHBIE PARSL K tEBlR AT AT 8T R A0S AL TR ERE S oups
are -gH%r(gﬂg@h}ﬂ?g@gpqgén%WQgHQﬁ%)@gzefM%Z-lﬂg%@daﬁB%neﬁl%@tll@)ﬁﬁ%(cqaz',
-CH(CH3)- -, -CH2-CH(CHQ3)-, -C(CH3)2-CH2-, -CH2- H3)2-, examples of divalent alken
v R R el RAPD S PEGRE Y B P B NV N A PR et
“C(CH3)hEGHyl adtexametialiy divelasy, allenyqymussaind GRGny GHREESGn #$EC-CH2-,
-C(CH3)2-%EC-, -CEC- 30C§CH3£12-, -CHZ-CCIE -CH2-, -CHZ-tCHZ-CEC-. IfCF num)ber inla div l\ent
aroup suCHESTHIES I RRY DORTiRgs, SRR ed bt e eshekiVe GampaisiT s IS B SRREN are

and is suitable for the desired purpose such as use as a drug substance. The

prerequisite that a specific group and a compound of the formula | are sufficiently stable
15 and suitable for the desired purpose such as use as a drug substance, applies in

general with respect to the definitions of all groups in the compounds of the formula I.

As far as applicable, the preceding explanations regarding alkyl, alkenyl and alkynyl
groups apply correspondingly to divalent alkyl groups such as the groups alkanediyl

20  CyHay, CyHay, CyHow, CxHaoyx, CyHay and C;H,, and bivalent alkenyl groups and alkynyl
groups, such as the groups alkenediyl and alkynediyl, which thus can likewise be linear
and branched. The double bonds and triple bonds in alkenediyl and alkynediyl groups
can be present in any positions. In one embodiment of the invention, alkenediyl groups
contain one double bond and alkynediyl groups contain one triple bond. Examples of

25 divalent alkyl groups are -CH,- (= methylene, -CH,-CH,-, -CH»-CH,-CH,-, -CH5-CH,-
CHz-CH;-, -CH(CHpgs)-, -C(CHj3);-, -CH(CH3)-CHa-, -CH2-CH(CH3)-, -C(CHs),-CHa-, -CH>-
C(CHg3),-, examples of divalent alkenyl groups are -CH=CH-, -CH,-CH=CH-, -CH=CH-
CH3-, -CH2-CH=CH-CHj>-, -CH»-CH,-CH=CH-, -C(CHj3)=C(CHj3)-, and examples of
divalent alkynyl groups are -C=C-, -CH,-C=C-, -C=C-CH,-, -C(CH3),-C=C-, -C=C-

30 C(CHj3)2-, -CH,-C=C-CHy-, -CH,-CH,-C=C-. If a number in a divalent group such as the

number z in the group C;H,,, for example, is O (= zero), the two groups which are



attached to the contemplated group, such as C,1-12,, are directly connected to one another via a
single b%ﬁ@ f ring carbon atoms in a cycloalkyl group can be % 45{%65 [ %{é

5embodi ﬁﬂéﬁ#\? tion, the number of ring carbon atoms in a cycloal )51: &8% [gé’(r)%%ntly 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 another embodiment 3, in another embodiment 5, 6 or 7, in

another embodiment 5 or 6, in another embodiment 6 or 7, in another embodiment 6. This applies
accordingly to 10divalent cycloalkyl groups, i.e. cycloalkanediyl groups, which can be bonded to the

adjacent£tauREVid Ay CHIAEMPIRAENGCRIPOSURIPEL O-MaNaleSHHeeY§@akiEatetrs arr:cyclopropyl,
cyclobutyl, cg}g:lope_ntyl, cyclohexyl and cycloheptyl. Examples of divalent cycloalkyl groups are

cycloprop2atnenVigi Sals.PeFSne-1,2-diyl, cyclobutane-1,3-diyl, cyclopentane-1,1-diyl,
cyclopentane-1,2-diyl, cyclopentane-1,3- 15diyl, cyclohexane-1,1-diyl, cyclohexane-1,2-diyl,
cyclohexane-1,3-diyl, cyclohexane-1,4- diyl, cycloheptane-1,4-diyl. Independently of one another and
independetiy OFR% 8 HMEB@RUMH%W'B?&%@WC fbBkanédit 58l s a8 Bptionally
subglituteghby @intedt BTafeidertina o tHEfaenbee biGhgadkybsnhsidieits avbyeioedikybgringated in any

e I B A e, SR S
groups. Bxan|saricihel-snisidinieshes;aalky, grosnstasd avigloalkanedybom upsiaather
T T T ——
2,2-dimegndayelopanadimadii-sliyh, B, @ 2hdimateyitysiohentedcThid-dpbiExaivabedingigyeoalkylalkyl
ey Aoro bR e SRR oy S AR CE R CADIFAL 25 BORB A, 1
cyclopropylgiteht 2reyshepviepaleiivneloeyalobinyletoR-aysieh iyatiyle2-ot ysicoarkyleihylips

aroups nalh GHRBRET e SRR B SR B i OHE T CE o L cHALBR B Bhcatedt n any
positionsdiveletitase walupsgranhearestirstprsshby Ay oriig scladtprentsne- sibdiiilted by fluorine
substtueS LR i e seipentare-1, Byt & dibpdadng® 8T Lefudpentine-1,3-

15 diyl, cyclohexane-1,1-diyl, cyclohexane-1,2-diyl, cyclohexane-1,3-diyl, cyclohexane-1,4-
diyl, cycloheptane-1,4-diyl. Independently of one another and independently of any
other substituents, cycloalkyl groups and cycloalkanediyl groups are optionally
substituted by one or more identical or different (C;-C,)-alkyl substituents which can be
located in any positions, i.e., cycloalkyl groups can be unsubstituted by alkyl

20 substituents or substituted by alkyl substituents, for example by 1, 2, 3 or 4, or by 1 or 2,
(C1-Cy)-alkyl substituents, for example by methyl groups. Examples of alkyl-substituted
cycloalkyl groups and cycloalkanediyl groups are 4-methylcyclohexyl, 4-tert-
butylcyclohexyl or 2,3-dimethylcyclopentyl, 2,2-dimethylcyclopropane-1,1-diyl, 2,2-
dimethylcyclopropane-1,2-diyl, 2,2-dimethylcyclopentane-1,3-diyl, 6,6-

25 dimethylcycloheptane-1,4-diyl. Examples of cycloalkylalkyl groups, which can represent
groups such as (Cs-Cy)-cycloalkyl-C,H,,-, for example, are cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, 1-
cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-cyclobutylethyl, 2-
cyclopentylethyl, 2-cyclohexylethyl, 2-cycloheptylethyl.

30
Independently of one another and independently of any other substituents, alkyl groups,

divalent alkyl groups, alkenyl groups, divalent alkenyl groups, alkynyl groups, divalent



56,7,80r9,0rbyl,2 34,5 6o0r7,0orby1,2, 3, 40r5,0rby1,2or3,orby1lor2, fluorine
substituents, ég 1%such fluorine-substituted gyoups are trifluoromethyl %Ep I
2,2,2-triM¢om§) Af?fg uoroethyl, 3,3,3-trifluorop%pyl, 2,2,3,3,3- pentaflu%%@ éﬁﬁm&\%zgs
4,4 ,4-trifluorobutyl, heptafluoroisopropyl, -CHF-, -CF2-, -CF2-CH2-, - CH2-CF2-, -CF2-CF2-,
-CF(CH3)-, -C(CF3)2-, 1-fluorocyclopropyl, 2,2-difluorocyclopropyl, 103,3-difluorocyclobutyl,

1-fluorocyclohexyl, 4,4-difluorocyclohexyl, 3,3,4,4,5,5- hexafluorocyclohexyl,
2,2-difluorocyclopropane-1,2-diyl. Examples of alkyloxy groups in which the alkyl moiety is

fluorine-sikpGOLYE EltiesnpegioNpsARP diEvereelmikpyegialiperaripeptiandlly be

3,3,3-trifluoropropoxy. In one embodiment of the invention, the total number of fluorine supstituents
and (Cl-@i’ﬁBSSFH% ﬁiéf?@%%?\ﬁﬁ%ﬂ%ﬂﬂ@ﬁé&@éﬂf@%%%%ﬂ% e IRERIRA L FVRRRIHAN present

on CyC|0a.|é§¥|tﬁ@%@gr@%ﬂt@'ﬁ@iéaﬂ%ﬂhbﬂf@t&ﬁbp the 6aepabsas ehthefeimdtaltdg b,ya‘hﬁ)rﬂf\& 6,
7,8,9,100r 11, in another embodiment 1, 2, 3, 4 6 7, 8 or 9, in another embodiment 1, 2, 3,4 or 5,

; 2,0 1,

in anothetOSiYaRRAPL e528BIe0Y G o dhéHiRe Pherfi Shashthit &2 phinQleMY i afrrebidues of
oSttt or Mhatect for SO By L2 4oL e or b3 or 4 or byt o 3o by 1
unsubstituted or supstijtuted, for example by 1, 2, 3, 4 or 5, or ,2,30r4,or ,20r3,0rby1or
2o by AL S G e e e ib Ao et B S ) A R ociment
of the inveRtiorda yotal 2anmbisroeiliy|spesiifienio iy caTmeuUniuerigopdifam@s|3s not greater
than two. Aromatic nitrogen hete_ro ?/cles Whit. in the parent ringgsgs_tem (Ea[%:a h)_/drogen atomon a
fing nitroBERAHA AP B AsA AT Y B BRI RS SRR Il b ATHALOIG ring,
for ngmmﬁg@mﬁheﬁﬂl@@md?(mqﬁarmﬁghﬁnﬂaﬂd&boycﬁompiylgmwmoafcb@m?gmémﬁ o
empodiment of the invention, sybstituents on such ring pitrogen atoms are_chosen from (Ci-C4)-a
kg S e it v A e e R
ﬁCl—C4)'ﬁF§§dmmﬁﬁydbﬁééﬁleB,Qidiﬁlt&iﬂiri]:ydtﬁrfmmZir@m{]nigaaﬁfpaismﬁdn(ﬂmb@ioups in )
eterocycles and any other.heterqcycles that they can carry rogen atom, or a . substityent, suc
fing BN LU, & T OGN L G CAVETRTEF B g Ak LOHPECAyaen
atom or pentaliioartiding Mitog|S Batom® whiciporyry a hiydogdoditenobathelatikigidnpdeslr in a
nitrogen-containing aromatic 5-membered ring as is present in pyrrole, imidazple, indple or
ber iR OIS R SH GRS G P LV o ARl Vi PRI
atanss whichrgootioé catystithypditeger afstiorailly pubstitnent oybessikheyratmprase mlyicl qikiivediy|
charged form, inclyging any further ring nitrogen atoms in addition toi itrogen atoms which carry a
rychoge R HRF 0D 16 BOTURHOOS:ELA TR S IR e iy o & Sreoh i a6 Sho B30 Blr e
or benzirsrdbodiendort éxanpld, and jry agrongrionaakithergembvdtichent 1, 2, 3, 4 or 5, in another

embodiment 1, 2, 3 or 4.

20  Groups like phenyl, naphthyl (= naphthalenyl) and residues of aromatic heterocycles
which are optionally substituted by one or more substituents, can be unsubstituted or
substituted, for example by 1, 2, 3,4 or5,0rby 1,2,30or4,orby 1,2 or 3, orby1or 2,
or by 1, identical or different substituents which can be located in any positions. In one
embodiment of the invention the total number of nitro substituents in a compound of the

25 formula I is not greater than two. Aromatic nitrogen heterocycles which in the parent ring
system carry a hydrogen atom on a ring nitrogen atom in a 5-membered ring, such as a
pyrrole, imidazole, indole or benzimidazole ring, for example, can be substituted on the
carbon atoms and/or on such ring nitrogen atoms. In one embodiment of the invention,
substituents on such ring nitrogen atoms are chosen from (C;-Cg)-alkyl groups, i.e. such

30 ring nitrogen atoms in aromatic heterocycles carry a hydrogen atom or a (C;-C,)-alkyl
substituent. When it is stated with respect to ring nitrogen atoms in aromatic

heterocycles and any other heterocycles that they can carry a hydrogen atom or a



10 they are bridgehead atoms or are part of a double bond, and they occur as ring nitrogen atoms via

which a ring. i 61 2 itable ring nitrogen atoms jn aromatic heterocycles i OE;) ga f the
formula w%c%&&oﬂ @ﬂﬁ g? nitrogen atom in a pyriding ring, specifically a ring'_Ej ﬁﬁ} e@zﬁ%ﬂﬁgﬁ %é)
aromatic heterocycle representing R2, can also carry an oxy substituent a and be present as an
N-oxide, and such ring nitrogen atoms 15can also be present as quaternary salt, for example as

N-(Ci-C4)-alkyl salt such as N- methyl salt, wherein in one embodiment of the invention the counter
anion in such quaternary salt is a physiologically acceptable anion which is derived from an acid that

forms a phisiglaeivakkaserRjatliRgRIF AlomRNamESHIOG RN LRI HRSIDE &WeEidtirR¢asrbe
located in the 2-position, the 3-position or the 4-positign. In 20disubstituted phenyl groups, the
substitudfeYcAA B GREME [IregsIL R S1a ﬁHQﬁBW,%‘,%-BHQtIBHPQ@&}&%W%!ﬁt\o%%rifbbF‘} or

g,g-gositigmrbgzaggb@wﬂed szgggww @%cﬁzmil %@bﬁﬁfggem@ﬁtgﬂimémw&t% %ﬁ@ﬁﬁ%@d
,3,9-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position. Naphthyl can be
1-naphthNE-A345HRIRTER L RY 6P S {NARRAIE- RYGIRIRIE3ZIMd ?i%r{{?él%éﬂﬂ@d 3094BHRny |

25gmupsdhearstipstiit eingcag| Deims atedtiirdfedZing:, RinPnifogeroatmesiifoh laonwiesithsatuted
2-naphthyl groups, the substituent can be located in the 1-, 3-, 4-, 5-, 6-, 7- or 8-positjon. In
disubstiuﬂ\u{ % tﬂ&ﬂ’ljr%ﬁs?t{%ét%%@{i RS ABRYREHRIE BRRROF TiVENY %ﬁLé%B}h in the ring

via whichribie diaghiRy! etk i AReshandaiis theaeitigb ing. ridy hitidigereaiordiketingde Haery a
monovalg&t residues applies accordina% 30to the res%)ective divalent residues, suciB.as henylene

groups r memataﬁ%@emmge RS ShATREIALS BRLASBAIRRERLP d, for
eX&mp'?ihﬂdlé:jzblé, pyridine @y beaﬂﬁﬁd@zd)ﬁ,Jfo}re&avlnbne,lﬁiﬁﬁmiaaigm-gmmagﬂmiamhwmhlich .
can pe located in an sitions. In aromatic heterocycle ich may be designated as heteroaryl an
el v S R T R et
thﬁ rik?g fmtﬁﬂiat((jmsma amnﬁjaﬁxbdgd@en Bgmalble(wﬁgdwﬁogéﬁratblﬂedwe@rﬂiaﬁr;]cﬂ%wmﬁi@@s
which carry a rogen atom qr a substituent as well as ring nitrogen atoms which.do not carry a
ydrogel TSP DO SRR OB SO BHERTR A POR A BSE that the
heterocysjie sifistlly s kmgwitroytresaorand i ctabie aptsoipdie represehtinguRfacgheldesired
purpose of the compound of the f%rmul | such aej}lﬁse as a dru subs'éance In one.embodiment of the

invention: o ARG ?&%ﬁ%?ﬂé ARG e eI 3 ARLONR P RESHSAS DY AR SLOME, in
anather esadtimeet preseingasaiertaiomny Sadsdor fexamoplgas MAC sWipralRpinsdlbsyvieseniiin

ANt g DS O S Bl i B RS S RS L A SR B B HBer anion in such
guaternary salt is a physiologically acceptable anion which is derived from an acid that
forms a physiologically acceptable salt. In monosubstituted phenyl groups, the
substituent can be located in the 2-position, the 3-position or the 4-position. In

20 disubstituted phenyl 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-naphthyl (=
naphthalen-1-yl) or 2-naphthyl (= naphthalen-2-yl). In monosubstituted 1-naphthyl

25 groups, the substituent can be located in the 2-, 3-, 4-, 5-, 6-, 7- or 8-position. In
monosubstituted 2-naphthyl groups, the substituent can be located in the 1-, 3-, 4-, 5-,
6-, 7- or 8-position. In disubstituted naphthyl groups, the substituents can likewise be
located in any positions both in the ring via which the naphthyl group is bonded and/or
in the other ring. This statement relating to the monovalent residues applies accordingly

30 to the respective divalent residues, such as phenylene groups representing R?, for

example, which thus can likewise be unsubstituted or substituted, for example by 1, 2, 3



15double bond within the ring. Unsaturated ring systems can be aromatic or partially unsaturated
includin ?ﬁl ic, in which latter case one ring in a bicyclic ring system, i i the
ring sys?é&na’ gﬁ%@ Ii/\an atom in the non-aromagtlzgring. Depending on t e&ﬁg@:}g@éﬁéggﬁ&%
unsaturated rings can contain one, two, three, four or five double bonds within the ring. Aromatic
groups contain a cyclic system of six or 20ten delocalized pi electrons in the ring. Depending on the

respective group, saturated and non-aromatic unsaturated heterocyclic rings, including Het and
non-aromatic groups representing R3, can be 3-membered, 4-membered, 5-membered, 6-membered,

7-membeyieq, Srmembesd3 omembere oF bY-medebried dndhnerefmbriisiené AlsthtionetiPbe
aromatic heterocyclic rings are 5-membered or 6-membered monocyclic rings 25 or 8-membered,
9-membdPERIEH 18- AR RBERR Sicyclic rings, in another embodiment 5- membered or 6-membered
monocyclic rings or 9-membered or 10-membered bicyclic rings, in another embodiment 5-membered
or 6-membered monocyclic rings, where the 8-membered, 9-membered or 10-membered bicyclic rings

are compBEaBAREd RISERCE CIRRBUFE MR, SeL e HIIAIRG &F HSLELARNY 6PHMRBIRYYIRRSvhich are
fusesl to grsugeaastier asehiap dusedHeteRIBsIe ity ante pectreialit Pt penogisups,

heterocyclic groups, one or both rings can contain hetero ring members, and one or both rings can be
aromaticlTh HBAGISICEREJRRSTHE SYRSALESRERFMY A Alomateimg LI NARCUAEFHRE ring are

regardechto@maiienshenicheyaaie Lapdesheir aeat o Jontine awmeliasirggamnt égen
non-aromatic Wh% hey are bonded via a carbon atom in the non-aromati%ring. Unless stated

n
otherwis& MR MUY RIS AN QRS RO MRE R SHARITHE T 3% BRIEGHAESichYSitable
ringbczrbma@mrif hmadyipdbﬁi@ﬁg,embﬁmer@gﬁatInﬁéeln@wl meycwm@milahmd f hiniftmaﬁt atmsIn one
empodiment of the invention, an argmatic heterocyclic. group in a compound of the formula I,
e daANE S BB A PHERR R G EA Bress (b R R BRRI SR it another
embodinfenhvia & singhriegenadtandriiepepsiagaen e nefsniitsuohthe tfshedtveriaraayclic group,
in one embodiment of the invention the number oféi%g heteroatoms. 10whjch cagn be[%g%%ent in a

hetorocy 0 SO RGBS RS R T BAIAS ot RRLONS SR BP IRSORYRIEAR croup. is
e T e e
where the rin eteroatoms can pbe igentical or aitrerent. erqQcyclic groups wnic re opuonal
et B S R A A Pas B P A B ey s SRR o o o by

ong®r mooelidenical aittifietentiagbslitsanisated exgrspltdnisl can hedavomanichyr haztidligr 4, or by 1,

2 B s o e e o
pyridin-2sylgiempsabstitagntsnchthbeing system is bonded via an atom in the non-aromatic ring.
Depending on the respective group, unsaturated rings can contain one, two, three, four
or five double bonds within the ring. Aromatic groups contain a cyclic system of six or
20 ten delocalized pi electrons in the ring. Depending on the respective group, saturated
and non-aromatic unsaturated heterocyclic rings, including Het and non-aromatic
groups representing R®, can be 3-membered, 4-membered, 5-membered, 6-membered,
7-membered, 8-membered, 9-membered or 10-membered. In one embodiment of the
invention, aromatic heterocyclic rings are 5-membered or 6-membered monocyclic rings
25 or 8-membered, 9-membered or 10-membered bicyclic rings, in another embodiment 5-
membered or 6-membered monocyclic rings or 9-membered or 10-membered bicyclic
rings, in another embodiment 5-membered or 6-membered monocyclic rings, where 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
30 another, and two fused 6-membered rings, respectively. In bicyclic aromatic heterocyclic
groups, one or both rings can contain hetero ring members, and one or both rings can

be aromatic. In general, bicyclic ring systems containing an aromatic ring and a non-



located in the 3-position and/or 4-position and/or 5-position and/or 6-position, in a 20pyridin-3-y1 group
substituen §) d in the 2-position and/or 4-position and/or 5-positi g/ 6-position and
ina pyrimélﬁigfg f)@%%stituents can be located i?‘ljthe 2-position and/or 3&%%@% r?éjrgﬁg%é%%sition
and/or 6-position. Examples of parent heterocycles, from which heterocyclic groups including aromatic
25heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated heterocyclic

groups can be derived, are azete, oxete, pyrrole, furan, thiophene, imidazole, pyrazole, [1,3]clioxole,
oxazole (= [1,3]oxazole), isoxazole (= [1,2]oxazole), thiazole (= [1,3]thiazole), isothiazole (=

[1,2]thiazgemdti riflliare e dardettdazaemldng dexadingplee bondlexaiog @grHa P Athiadiawle,
[1,3,4]thiadiazole, tetrazole, 30pyridine, pyran, thiopyran, pyridazine, pyrimidine, pyrazine,
[1,3]oxaARTAtE 5RS, AR [ﬂ%‘]‘ﬁ’u’i‘éﬁfﬁé‘,‘?ﬁﬁ}ﬁhﬁ?iﬂ%‘?{f}ﬁ? RIRLVR Bfathrreamaithaen-

[1,2,A]trizathedlicFiRGrierired stde dhai@aning, arapiey tickheaspineibdiftf morriie.
[1,3]oxazepine, [1,4goxazepine, [1,3]thiazepine, ([jll,4]thi_aze ine, azocine, azecine, .
cyclopenlﬂé[%’]rﬂﬁya  SLAUBBIEIRI OB ORI 28Ya3UBARIEI H1A0ICHTROLAO 3. 41 the case of

izg@cyﬁml{%é’gﬂhﬁéaa@ym\?@,leﬂgmb' Imab%lmn??ﬁ\igmg@ﬁb ﬁ@mslnmrgﬁe [drdberizres | josptad=
,2-methylenedioxybenzene), [1,3]benzoxazole, 5[1,3]benzothiazole, benzimidazole,

thieno[3, -%Wﬂin@f‘&{%H?élﬁ!e]f?éSE‘Pm%ﬁH&r%PﬁF?Ajbé]ﬁBHR%ﬁé T’f,*ﬁ]%éﬂ%% fnddependently
[1,4]benzsithinz tibed dinatiagicideasioelior: givugline bawnadaline HHmnexaor Abhalazinether
thienothio enﬁ, !1,8]naphthéridine and other naphthy .idines?(ﬁée&%'ne,. and the respective saturated
and parti‘:?lﬁ1 Q L3 Adt 90@9@9?%Wh OP 8RN fo1ee th'QQ)H t 6 (ét,“f‘ca)ur or all

double bpsegsrdiibigrieptingciysiembiodlneing siahblinbendsrntieenarabatis! ing decemiacats with
itz HE A B LS AN e SR e P JRRSDIR, Bhiacine,
morpholinetéhiatoanghinling saepaneecbeyaliargisaphioman, flotbeinzadinkanetodiment 1, 2
D b R R0 ks which can
occur in theaoapens danbd atartivadbbr aligfehémheeyt (edfttoyjoopls dinichiphastidnsliyand
P R iR Y BRI YRR e ? M rot g B P P Sk ruts e ) and
15 substituted by one or more identical or different substituents, for example by 1, 2, 3, 4 or
5,orby1,2,30r4,orby1,2or3,orby1or2, orby 1l substituents, which are
indicated in the definition of the respective group. Substituents on heterocyclic groups
can be located in any positions. For example, in a pyridin-2-yl group substituents can be
located in the 3-position and/or 4-position and/or 5-position and/or 6-position, in a
20  pyridin-3-yl group substituents can be located in the 2-position and/or 4-position and/or
5-position and/or 6-position and in a pyridin-4-yl group substituents can be located in
the 2-position and/or 3-position and/or 5-position and/or 6-position.

Examples of parent heterocycles, from which heterocyclic groups including aromatic

25 heterocyclic groups, saturated heterocyclic groups and non-aromatic unsaturated
heterocyclic groups can be derived, are azete, oxete, pyrrole, furan, thiophene,
imidazole, pyrazole, [1,3]dioxole, oxazole (= [1,3]oxazole), isoxazole (= [1,2]oxazole),
thiazole (= [1,3]thiazole), isothiazole (= [1,2]thiazole), [1,2,3]triazole, [1,2,4]triazole,
[1,2,4]oxadiazole, [1,3,4]oxadiazole, [1,2,4]thiadiazole, [1,3,4]thiadiazole, tetrazole,

30 pyridine, pyran, thiopyran, pyridazine, pyrimidine, pyrazine, [1,3]Joxazine, [1,4]oxazine,
[1,3]thiazine, [1,4]thiazine, [1,2,3]triazine, [1,3]dithiine, [1,4]dithiine, [1,2,4]triazine,
[1,3,5]triazine, [1,2,4,5]tetrazine, azepine, [1,3]diazepine, [1,4]diazepine, [1,3]oxazepine,



20pyridin-4-y1 (= 4-pyridy1), imidazolyl including, for example, 1H-imidazol-1-yl, 1H- imidazol-2-yl,
1H-imid é - -ilmidazol-5-yl, [1,2,4]triazoly],jncluding 1H-E1 ,2,4]- 1ri % - %
4H[I,2,43ﬁ; 2@8@%&Iyl including 1H-tetrazo|-];!l- 1 and 1Htetrazo|-5-y|!_I)SﬂZ ﬁ%ﬁé@ ﬁ?o%l)
including quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yland
quinolin-8-yl, which all are optionally 25substituted as indicated in the definition of the respective

group. Examples of residues of saturated and partially unsaturated heterocycles, which can occur in
the compounds of the formulal, are azetidinyl, pyrrolidinyl including pyrrolidin-1-yl, pyrrolidin-2-yland

pyrrolidi431bya 2efbited - Biinmyrerhepipeaint sisivsling sipasidindoheippeidieAtalbpineriin-3-y 1
and piperidin-4-yl, 1,2 3 4-tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 301,2-dihydropyridinyl,
azepany ZAGEINH AL SISy REEDIRIFI B I BYREIC2 B 0% parobenzofuranyl including
2,3-dihycighsiagelorae. 1ive gidneihyidioiel s s1Hadik aséauditoph sl ahdn Zobu@iiy dro-1H-isoindolyl,
octahydro-1H-isoindolyl, 1,2- dihydroguinolinyl, 1,2,3,4-tetrahydroquinolinyl, decahydroquinolinyl, 1,2-

dihydroiddethReNARIPE 45 dn2iaHALeREHRHDEZene ) L RIRERAOAERIFliny,
decahyd[oispsiinolinizSRcaipirasrine imib b BReyaive dthionatd -Hpyritimbryrazolidinyl,

imidazolidinyl, hexahydropyrimidinyl, 1,2-dihydropyrimidinyl, piperazinyl, 5[1,3]diazepanyl,

L A AR b 4 BB AAIR. (e B LA SR B nolin-2-y1

molrp(g!oliﬁhﬁnblir&n,dqnlnﬁac-zbﬂlhﬁﬁ_qwnﬁxﬁlrﬁ?@%ﬂﬂf%gtg@mf@ﬁiﬁw}ibb4ﬁkpazgnéﬁj]w%ﬁhtg&1ﬂhf0&nw |
including thiomor In-2- yl, thiomqrpholin-3-y1 and thiomorpholin-4-yl, 3,4-dinydro- A4lthiazinyl,
L 3l B PP IS B R e PSR S AL AH 5, BT SRS S ey,

(L2 szt 113 ousclarordm. 113 Hittaciazoldmy. [13 4t azoling. 2 2 dhvarotrany,
2. Ly RIS 415 SHR S KOS SIS RO, 1 AR e oD RSBl Lbvaraly.
R SR I i,
trahynopy Rz e AP Gy dropy ozt terahyGpalL 3 Syl
[1,3]clithi'§%,rt%??§1¥yé OMW,%%QW %&.‘%&}tﬁi I’e |oxWenzene®,%,%-d|%y ro%en%ofuran,

15 1,2,3,4-tetrahydroquinoline, 1,2,3,4-tetrahydroisoquinoline, for example.

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

20  pyridin-4-yl (= 4-pyridyl), imidazolyl including, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-yl and 1H-imidazol-5-yl, [1,2,4]triazolyl including 1H-[1,2,4]-
triazol-1-yl and 4H-[1,2,4-triazol-3-yl, tetrazolyl including 1H-tetrazol-1-yl and 1H-
tetrazol-5-yl, quinolinyl (= quinolyl) including quinolin-2-yl, quinolin-3-yl, quinolin-4-yl,
quinolin-5-yl, quinolin-6-yl, quinolin-7-yl and quinolin-8-yl, which all are optionally

25 substituted as indicated in the definition of the respective group. Examples of residues
of saturated and partially unsaturated heterocycles, which can occur in the compounds
of the formula |, are azetidinyl, pyrrolidinyl including pyrrolidin-1-yl, pyrrolidin-2-yl and
pyrrolidin-3-yl, 2,5-dihydro-1H-pyrrolyl, piperidinyl including piperidin-1-yl, piperidin-2-yl,
piperidin-3-yl and piperidin-4-yl, 1,2,3,4-tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl,

30 1,2-dihydropyridinyl, azepanyl, azocanyl, azecanyl, octahydrocyclopenta[b]pyrrolyl, 2,3-
dihydrobenzofuranyl including 2,3-dihydrobenzofuran-7-yl, 2,3-dihydro-1H-indolyl,
octahydro-1H-indolyl, 2,3-dihydro-1H-isoindolyl, octahydro-1H-isoindolyl, 1,2-



20[1,3]clioxolanyl, 3,4,5,6-tetrahydropyridinyl, 4H41,3]thiazinyl, 1,1-dioxo-2,3,4,5- tetrahydrothienyl,

2-azabicy§%§§p]ll:giHgg}%z_igcluding 2-azabicyc|o[3.1.(11]?ex-2-yl, 3- azabicyclogclrfgg?aﬂ%&cﬂgg

3-azabic yl, 2-oxa-5-azabicyclo[2.2.1]}- heptyl including
2-oxa-5-azabicyclo[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 25indicated in the definition of the respective group.
Halogen is fluorine, chlorine, bromine or iodine. In one embodiment of the invention, any halogen in a
compound of the formula | is independently of any other halogen chosen from fluorine, chlorine and

bromine,dmhpaifainemiedimesidremdiipiiog @neirlo e apyRNeHRNNeNo group is bonded to a

carbon atom, it replaces two hydrogen atoms on a carbon atom of the parent system, Thus, if a CH2
group in Q'la}ﬁ%riﬂ'%ﬁ’%‘ﬁﬂ'WBL%&@U‘%é@%?%Pi%?W@HMbI}/%@nﬁé@t@bﬁé‘gﬁﬁﬁ%m% omes a
C(0) (= eSahy@iisodpiissiy, 880Xy aroidp G@NBNhPICAs BSAtBHRSIIHRIhRM ]3I RIPYAGIRYIN an

aromatic ring such as in a phenyl group, for example. When a rin%sulfur atom in a heterocyclic group

can carmPYrZ 840y o kB dAEAHILIY |s ek BRYSKRRYEF RN drdnT B YATCRYE D R HIPESREI My oxo
group, oIt BAAZEA YRR, 4TortiaxiasIgwroidmidel SBnaYINARAL[t shHas«p ko group, or itis
ventiorMAGR R SSRGS Bh 00 B orCUR LB i their sale and
solvates [Willoxagppahid, eaity shiialtanielthndenange tily hoeb aoyngthatickiis eeidieiribieolin-2-
confgurdioh B SLEIRGY B GURATBAC P 26 : A EH ek LB the R rsomer in any
ratio. TheliBigniespankides Athnessizeyenaniprigre sad disgiaeomess angdmiivaag|of two or more
el Y T T
enantionfealiietiaiestiohaii B2 vosetiioiyard 3sdiexddictalaryy\linedatiadid o ibimterm of
Cirans KoK T el DV A orts BTG By P BV hventon
includes dbidtioenke fop 2D alitel drtquyng ady It idiFgianoissk e lyans Sadiny deowekasgoipixigs of these
forms N R O o D o o n e o 2 B Gy drE Qe aalsT S oceur in two or more

15 dihydroisothiazolyl, 2,3-dihydropyrazolyl, 4,5-dihydropyrazolyl, 2,5-dihydropyrazolyl, 2,3-
dihydrooxazolyl, 4,5-dihydrooxazolyl, 2,5-dihydrooxazolyl, 2,3-dihydrothiazolyl, 4,5-
dihydrothiazolyl, 2,5-dihydrothiazolyl, 2,3-dihydroimidazolyl, 4,5-dihydroimidazolyl, 2,5-
dihydroimidazolyl, tetrahydropyridazinyl, tetrahydropyrimidinyl, tetrahydropyrazinyl,
tetrahydro[1,3,5]triazinyl, [1,3]dithianyl, tetrahydropyranyl, tetrahydrothiopyranyl,

20 [1,3]dioxolanyl, 3,4,5,6-tetrahydropyridinyl, 4H-[1,3]thiazinyl, 1,1-dioxo-2,3,4,5-
tetrahydrothienyl, 2-azabicyclo[3.1.0]hexyl including 2-azabicyclo[3.1.0]hex-2-yl, 3-
azabicyclo[3.1.0]hexyl including 3-azabicyclo[3.1.0]hex-3-yl, 2-oxa-5-azabicyclo[2.2.1]-
heptyl including 2-oxa-5-azabicyclo[2.2.1]-hept-5-yl, which all are bonded via any
suitable ring carbon atom or ring nitrogen atom and are optionally substituted as

25 indicated in the definition of the respective group.

Halogen is fluorine, chlorine, bromine or iodine. In one embodiment of the invention, any
halogen in a compound of the formula I is independently of any other halogen chosen

from fluorine, chlorine and bromine, in another embodiment from fluorine and chlorine.

30 When an oxo group is bonded to a carbon atom, it replaces two hydrogen atoms on a
carbon atom of the parent system. Thus, if a CH; group in a chain or a ring is

substituted by oxo, i.e. by a doubly bonded oxygen atom, it becomes a C(O) (= C(=0))



stereoisomeric forms is a pure, or substantially pure, individual stereocisomer. The preparation of
individua| #ﬁ-} ' I n be carried out, for example, by separation of a 3[ é}i

customN gﬁ%%?ﬁg%cfample by chromatographry r 25crystallization, bﬁtﬁ ﬁsef 398%%6&@/
stereochemically uniform starting materials in the synthesis, or by stereoselective synthesis.
Optionally, a derivatization can be carried out before a separation of stereocisomers. The separation of

a mixture of stereoisomers can be carried out at the stage of the compound of the formula | or at the
stage of a starting material or an intermediate during the synthesis. The present invention also

includes gibgptaciareatio, farmxeidghriparanagndecirths fostmdatlant shel caloandsaluatas. In case

the compounds of the formula | contain one or maore acidic and/or basic groups, i.e. salt-forming

groups, REPTHFAIEIALGHRRER RNGPYRFOSPo FfifF MO INGRENT SN RIAE FHAM A& eptable

salts, i.e HeearéRyislicali®Up paricslay BirdraMaeacs ioals agcepiable-srithz&dTsarareaen wvgntion
includes all solvates of compounds of the formula |, for example hydrates or adducts with alcohols

such as (BREH) MRS CAERN B W B AP hE SipelRHEO M ETSHAMAE HaUllso PYdRigs and
derigativesRiphm cabe aussisies hrecfosm Weoupwhistitis\aHoSTE), geb e ¢essafdnehtip, S,S

pharmaca#g ical activity but which in 10vivo are converted into pharmacologically active compounds,

for exam FPLUPAHRN FESDALRHSS MY R YPEAHRS The alkanediyl, alkenediyl and alkynediy!

groups occurring in the group X can be linear or branched, as already indicated with respect to such
groups in_general, and these 15 groyps as well as cycloalkanediyl groups representing X can be
Bonded th P REL S DURR LB BI,RiTs FEETES TR E GO RELILE of the group
alkanediytamyito lthadrygie s ateraraf Hudvalicanauinoes geetio Wachnyrpesitent T itlegiaegnitgroups
can be bopded to the same carbon atom or to different carbon atoms in the group X. In one
erHbcin R e R GPLSAUR alD SO B AN k) SRR PB RIS Broups occurring
in the gragmiguiaicbrioestip santalis SheoafiupdRids; 6(0) R toafigaruiyrosr isubstaaselgfrthe group
alkanediyloxy, to the oxygen atom, of the alkanediyloxy group, consists of 1, 2, 3 or 4 carbon atoms, in
g i oA s

another & b%li'ﬁ"f‘é'ﬁtno af@r@'&ﬂ%ﬂ ,' i difREl& dF £8Y ﬁaéﬁ)rb I'rlleatoms, in
another émbadoneantkidesalbposiidie. éndhdaasesodadcyiclsrlkenedind gralmiapreseasttitog 6rin 25

One B S g B e S A L B SRRt R AL AT P B85 omers, in all

15 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 all ratios including
racemates. In the case of an E/Z isomerism, or cis/trans isomerism, for example on
double bonds or rings such as cycloalkyl rings, the invention includes both the E form

20 and Z form, or the cis form and the trans form, as well as mixtures of these forms in all
ratios. In one embodiment of the invention, a compound which can occur in two or more
stereoisomeric forms is a pure, or substantially pure, individual sterecisomer. The
preparation of individual stereoisomers can be carried out, for example, by separation of
a mixture of isomers by customary methods, for example by chromatography or

25 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 stereoisomers. The separation of a mixture of stereoisomers can be
carried out at the stage of the compound of the formula | or at the stage of a starting
material or an intermediate during the synthesis. The present invention also includes all

30 tautomeric forms of the compounds of the formula | and their salts and solvates.



which are in 1,2-position, 1,3-position or 1,4-position with respect to each other, in another

embodim or 1,3-position with respgct to each other, in an taat g g '

1,2- posﬂ‘&ﬁv&hﬁé@é@é&% each other, in another e %odlment in1,4- pos.ltlg:g AET? § %é%@h
other. In one embodiment, X is chosen from (C1-C6)- 30alkanediyl, (C2-C6)-alkenediyl,
(C3-C7)-cycloalkanediyl and (C1-C6)-alkanediyloxy, in another embodiment from (Ci-C6)-alkanediyl,

(C2-C6)-alkenediyl and (C1-C6)- alkanediyloxy, in another embodiment from (C1-C6)-alkanediyl,
(C3-C7)-cycloalkanediyl and (Ci-C6)-alkanediyloxy, in one embodiment from (Ci-C6)-alkanediyl and

(C1-C6)-alkaneddomipaurriser enebpamneat fkemdialoké batwmnediyld(€2rdforakereghslifs2-
C6)-alkynediyl and (C3-C7)-cycloalkanediyl, in another embodiment from (C1- C6%¢gkane!‘g%a
iyl and

(C2-C6)- hﬂ(é?éﬁfﬁ?ﬁﬂ'&‘@%(%oé?? c&'lﬁdﬁ}{&.{?ﬂ-frﬁ?ﬂ 39 IHOHAGSHRBI GG PP R
(C2-C6)-aikenrsiMginaRoier srabRIFRSL 6 i (RlI6D <alkanadiditipaacther embodiment X is

(C2-C6)-alkenediyl, in another embodlment X is (C3-C7)-cycloalkanediyl, and in another embodiment
X is (Ci- @@ﬁﬁf&%ﬁ%ﬁ%&&%&% &r&5ptionally substituted as indicated. In one embodiment a
(C1%6)-alkanediyl group occurrlng in X is a (Ci-C4)-alkanediylgroup, in another embodiment a

(C1-C3)- alkane diment a (C1-C2)-alkan roup. In one embodiment,
o (Co. OB AT AR RS Ao Brs B PTG K ar o e, Rt ST
(C2-C4)- ai}mla@e&ydﬂrauaact@ wnﬁthﬂfm@ll@q@umeaé(@z C3)-atitseinslivenst(R2teiSotade ol groups.

(o Co BRI ) oo ST B 1 I s T B AT CPOURIS P i nother

embodinferhalayiclamisrprngeiyl raeguneimaseskarisnaxpihin phbantacbgicanedivigy @ip \hiemiples of
groups X from an one or ore of which t e res ective grou ting X ca be chosen in the
ool D h B BB P HRS G QHERTY T FRIRIRA G e GBI eI

embodimgntodiag davbosighc atﬁmgeﬁuﬂgne, CH(CH3) (ethane-1,1-diyl), -CH2-CH2-
20(ethane-1,2-diyl, 1,2-ethylene), -C(CH3)2- (1-methylethane-1,1-diyl), -CH2-CH2-CH2-
(propane-1,3-diyl, 1,3-propylene), -CH2-CH(CH3)- and -CH(CH3)-CH2- (propane-1,2-diyl,

1,2- propwEe%)tkwhédiﬁxammﬁédm@a@ww&ﬁéeﬁ%)gaik@mﬁﬁuWﬁkhe(@trmfpﬁ)dc%tmnelbinear

-CH=CH-CH2- and -CH2- 1,3-diyland 2- -1,3-di d -CH=C(CH3)-
ol (T BEENGEl s 2y DURARA IR SRR R SO CDS, B RS AR REDF P e .
(etmgneldgt:%m@a§3Wé’r(é%%%lﬁ&@&:ﬁe@ylngﬁmmfémﬁetlélnﬂﬂglxlcandoprbpfﬁiegec?ltlﬁedwﬁad admch
exemplify the grau a ne- 0 ane iylan

cyclohex ia 4 (\/gﬂ%ﬁg %/y{“l@b?dﬁq% cyc ﬂgé; Feé’hj%g %hyleneoxy)
-CH2- C%k@ﬂéﬂl‘}dﬁib@flt@ild@/b)&ger@*ﬂdtﬁldﬁl@ éﬂth&eelr)lldxyllgmm via(@hBdpd€litions. The

(Lmethyleihane s yiony

?1 be bonded to the same carbon atom or to different carbon atoms in
the group X. In one embodiment, the chain of carbon atoms in an alkanediyl, alkenediyl

20 and alkynediyl groups occurring in the group X which directly connects the group R*O-
C(O) to the group Y or, in the case of the group alkanediyloxy, to the oxygen atom of
the alkanediyloxy group, consists of 1, 2, 3 or 4 carbon atoms, in another embodiment
of 1, 2 or 3 carbon atoms, in another embodiment of 1 or 2 carbon atoms, in another
embodiment of 1 carbon atom. In the case of a cycloalkanediyl group representing X, in

25 one embodiment the groups R*O-C(O) and Y are bonded to two ring carbon atoms
which are in 1,2-position, 1,3-position or 1,4-position with respect to each other, in
another embodiment in 1,2-position or 1,3-position with respect to each other, in
another embodiment in 1,2-position with respect to each other, in another embodiment
in 1,4-position with respect to each other. In one embodiment, X is chosen from (C;-Cg)-

30 alkanediyl, (C,-Ce)-alkenediyl, (C3-C;)-cycloalkanediyl and (C1-Cg)-alkanediyloxy, in
another embodiment from (C;-Cg)-alkanediyl, (C,-Cg)-alkenediyl and (C;-Ce)-

alkanediyloxy, in another embodiment from (C;-Cg)-alkanediyl, (C3-C7)-cycloalkanediyl



30CH2-CH2-CH2-0- (propane-1,3-diyl-oxy) and -CH2-CH2-CH2-CH2-0- (butane-1,4- diyloxy) which

exemplim%é%%%g)-alkanediyloxy, all of which are optionally substiyﬁ@%m%%zggus, in
one emb en from -CH2-0-, -CH2- 2-0-, -CH(CH3)-0- and™= -0-, other
embodiment from -CH2-0-, -CH2- CH2-0- and -CH(CH3)-0-, in another embodiment from -CH2-0- and
-CH(CH3)-0-, and in another embodiment X is -CH2-0-, all of which are optionally substituted as

indicated, and in which the oxygen atom is bonded to the group Y. In one embodiment, the Snumber of
substituents which are optionally presentin X, is 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in

another em@edirent diirddiyRRgtheorakedbpeaith dnenern (@atheambedinmemidie goyp X is not
substituted by substituents chasen from fluorine and kagroxy. In one embodiment, the number of

.embod .
hydroxy SIFHRGMEYH 2 RNSAGHSIAOHBED! fFom tsFahkanadi iGregreXikanaay e
embodiney)tangmeigithan IS ypaicuRsiilent i BrrseehibamieaMesal @dgy-atom in X. In

one embodiment, hydroxy substituents are not present on carbon atoms which are§art of a double

bond in tAEYREI 5By KRR RO aBaNRIRKAPSIEXY LLBSRIIEREBPOHRHIELGN on the
carbpn atop dn)thearas(Giraq)ea! etk auriyihishaisdnedethsothemeny 3er a@T )R another

P S RO S R L S e
linked to (3¢ caiccoBiagRaRIONN ArarePinaAlYHsy kFibbathivheneiO(0)ans)idakdisatigisiifevaiich
nave £ cOAUE RUE SUPROGHE0RS (NN e PR QRGeS A e
20embogjroaptdchasAgantiois ati@y- 0y pakendegigienipo fihenowritambirgera RS icshosen
R, R RSB T WM, s
25embodimbotiftieist ¥ ¢gsrCip @Retieiiprabddicieat Ralkg et ralkys represemairgmbadément R1
etorocy L AURRRRUY 09 B2 AIER USRS AT h B GHDSAN CAHo! the
inventionalXesedfigsendr@y-ghpagnedinidgactipslantarsidushotibnengradtis-6-)-cycloalkanediyl
group representing X is a (C3-Cg)-cycloalkanediyl group, in another embodiment a (Cs-

15 Cy)-cycloalkanediyl group, in another embodiment a cyclopropanediyl group, in another
embodiment a cyclohexanediyl group. Examples of groups X from any one or more of
which the respective group representing X can be chosen in the aforementioned
embodiments, or from any one or more of which X can be chosen in another
embodiment of the invention, are methylene, -CH(CHg)- (ethane-1,1-diyl), -CH,-CH»-

20 (ethane-1,2-diyl, 1,2-ethylene), -C(CHg),- (1-methylethane-1,1-diyl), -CH,-CH,-CH,-
(propane-1,3-diyl, 1,3-propylene), -CH,-CH(CH3)- and -CH(CHj3)-CH.,- (propane-1,2-diyl,
1,2-propylene), which exemplify the group (C:-Cs)-alkanediyl, -CH=CH- (ethene-1,2-
diyl), -CH=CH-CH,- and -CH,-CH=CH- (prop-1-ene-1,3-diyl and prop-2-ene-1,3-diyl)
and -CH=C(CHp3)- and -C(CH3)=CH- (prop-1-ene-1,2-diyl) which exemplify the group

25 (C,-Cg)-alkenediyl, -C=C- (ethynediyl) and -CH,-C=C and -C=C-CH,- (prop-1-yne-1,3-
diyl and prop-2-yne-1,3-diyl) which exemplify the group (C,-Cg)-alkynediyl,
cyclopropane-1,1-diyl, cyclopropane-1,2-diyl and cyclohexane-1,4-diyl which exemplify
the group (C3-C-)-cycloalkanediyl, -CH,-O- (methyleneoxy), -CH,-CH,-O- (ethane-1,2-
diyloxy), -CH(CH3)-O- (ethane-1,1-diyloxy), -C(CHz),-O- (1-methylethane-1,1-diyloxy), -

30 CHj,-CH,-CH,-O- (propane-1,3-diyl-oxy) and —CH,-CH,-CH,-CH,-O- (butane-1,4-
diyloxy) which exemplify the group (C1-Cg)-alkanediyloxy, all of which are optionally

substituted as indicated. Thus, in one embodiment X is chosen from -CH»-O-, -CH,-



membered monocyclic heterocycle which comprises 1, 2 or 3 ring nitrogen atoms, in another
embodim go#i ' igrogen atoms, in another gmbodiment 1 ring nitro g'(__)r eﬁ%? of the
ring nitro&% f? d@;%% rry a substituent R4 Whicﬁis oxy, i.e. where onegé)gf%jj E% i Q%ggg oms
can be oxidized to the N-oxide, and where the phenylene and divalent residue of an aromatic
heterocycle are optionally substituted on one or more ring carbon atoms by identical or different

substituents R5. In another 5embodiment, Y is phenylene, where the phenylene is optionally
substituted on one or more ring atoms by identical or different substituents R5, and in another

embodinERt-Ols RYANMAdD vetrretlie Hing-Oltrogemaiasn 6abealfehSHBANLWUEALRA, whigh is oxy,
i.e. where the ring nitrogen atom can be oxidized to the N-oxide, and where the pyridinediyl is
optionallf Sl Er eI ol ARGLESTSIRRRBIMSR TR rea e I TS B8 erBRS. In

another gaestiee dmbésiprdinalens resgdue-obanaiamialfe cpebRaredUsroerissihitbagamprises
1, 2 or 3 identical or different ring heteroatoms chosen from N, 0 and S, where one of the ring nitrogen

atoms ca GBI SXYABHAPR &EnARder iR NS AiPWRere ek aIRRP AUSRE B¥an aromatic
hetezocygigni® eptipraliy hulestitiad dnpee ptiohaie Hresatbpatyms Ry3dsnical aneifferent
15substituents R5. In one embaqdiment, a divalent residue of an aromatic heterocyclic group . .
represen%ﬂﬁ’?di'é“&%sjer?f%rﬁ’fmm S OpRRABIL 6>&[z%1éﬂi9ﬂ?m§£cﬂﬁt§?§ﬂ‘?' aﬁiaw?? In
pr?{ridalzi(rj@?ﬁthmiﬁééi?médéan@_ gyo@finecéyﬁgps@@@}hafmmp&jm%ﬁ_ﬁf@pm BW@wIMh ' rdtf)ﬂgphﬁﬂ%fjiw,
thiazole Iyl, riginedaivi, riaazinediyl, rmidineglyl a razine In another embodiment from
Pl ARSI A i e A A
embodimpahfegnm fanaisky| ctnispdiensttylopyrishnediyhand pydmedérebdinteanotioanenebpdiment from
furandiyl, thiophenediyl and pyridinediyl, which are all optiopally substituted gs indicated with respect
to 3052 e TN B o DA LS TR TN D WL AR B0 T R eTRe of s aramnati
heterocyeleepirraittingdf e hiixdrdeiortheroxarqgiepseinidinedibgreatbindhehiiowpepsabe in any

positions. A phepylene group representing car%ije 1,2- phenylene, i.e. the oxazolopyrimidine ring
P the IOMSATB T BERR oo oualast o B RO b R XL USSR it oo
be 1,3-phesylenpréseitinedtoxazotany wHoidine thieggaodi i€ g mkaaddgdgnahitinid Sopdsition, or
meta positi?rr]l . . :
to thé oxygen atom, in another embodiment no substituents are present on the carbon
15 atom in the group (C;-Cg)-alkanediyloxy which is bonded to the oxygen atom, i.e. in this
latter embodiment all carbon atoms which are not linked to the said oxygen atom are
optionally substituted by one or more identical or different substituents chosen from
fluorine and hydroxy. The double bond in the group (C,-Cg)-alkenediyl can have E
configuration or Z configuration. In one embodiment it has E configuration, in another

20 embodiment it has Z configuration.

In one embodiment of the invention, the group R* is chosen from hydrogen and (C1-C.)-

alkyl, in another embodiment R* is chosen from hydrogen, methyl, ethyl, n-propyl, n-

butyl and isopropyl, in another embodiment from hydrogen, methyl and ethyl, in another
25 embodiment R' is hydrogen, in another embodiment R* is (C;-Cy4)-alkyl, in another

embodiment R is methyl.

In one embodiment of the invention, the number of ring heteroatoms in an aromatic

heterocycle representing Y is 1 or 2, in another embodiment it is 1. In one embodiment
30 of the invention, Y is chosen from phenylene and a divalent residue of an aromatic, 6-

membered monocyclic heterocycle which comprises 1, 2 or 3 ring nitrogen atoms, in

another embodiment 1 or 2 ring nitrogen atoms, in another embodiment 1 ring nitrogen



with respect to each another, and it can be 1,4-phenylene, i.e. the oxazolopyrimidine ring and the

group X 1,4-position, or para positjgn, with respect to ea

embodi @rﬁ l};ﬁg&%@#j group representing Y is € i sen from 1,3- phenyle @%ﬁ@%&%\?&% in
another embodiment it is 1,3-phenylene, and in another embodiment it is 1,4-phenylene, which all are
optionally substituted as indicated with respect to Y. In one embodiment, Y is chosen from one or more
of the groups 5phenylene, furan-2,5-diyl, thiophene-2,4-diyl, thiophene-2,5-diyl, pyridine-2,4-diyl,
pyridine-2,5-diyl, pyridine-3,5-diyl, pyridine-2,6-diyl and pyrimidine-2,5-diyl, in another embodiment

from the gravpsvisan che-ghth éipRNeilegefrdhdnisiophenery & dlivsividginr“Ahidhlis oxy, i.e.
pyridine-2,5-diyl, pyrldlne -3,5-diyl, pyridine-2,6-diyl and pyrimidine-2,5- diyl, in another embodiment

from pyrife’® 90T Bigitiing BECERN %Eﬂ"ﬂﬁw%a@ baidiesdpriNesdeapndrdrsaie
embodingyrfyesn e BeRYERRE cPY FieIeud. SN apyFitiie haerdivldny aeneptisndiesshRrytide cho-diyl,

which all are optionally substituted as indicated with respect to Y. In one embaodiment, the number of

substitue™€ RE WATEHBILREPSRBINS Bredantisa! Mg uterm éf&ﬁgtH?QtSigl B angthes in another

embpdimanbadmnsrr ¢.ifFreiiehembrdiges phamfisaéisopthaiiyeodktancd @hlﬁrﬁa ttr another
embodiment 1. Rin carb na oms Y which do not carréﬁ sutgstltugnt RS, rry ah %en atom. In

one emb%FﬁerH?% ARG Sﬁt' QL BLIRIRMS S UHRHS R ofh ﬁQIE‘PBF §éﬁt’%‘?ﬁ ERUp v, are

chosen fromyhialipgenyl ey teIiAB) riyolgaikstoRDEak- éarry(&én@éﬁrtawthﬁlwl(ﬁbrﬁébawlLS(O)m-,
amino, nltro and cgano in another embodlwent from halo en h xy%geS Oﬁf@ IoaI CzH z-,
Frafoern

(C1-C4) iR IDE HRGILUGAPBARE GAT, StRéP&ﬁBd& Sr{%lf ”&? AV ky-
and (Ci- @b@il@dany-subgmtbar@mwtbnemffeom@wnb@nmmﬂ@mwwmr@wal(aﬂd&@r@tﬁwl and

et AHES A e 6 A R SEER LR e SRBLEr AR B Shiparaic o o
membered heterocycle WhICh comprises 1, 2 or 3 identical or different ring heteroatoms
chosen from N, O and S, where one of the ring nitrogen atoms can carry a hydrogen
atom or a substituent R*, and where the divalent residue of an aromatic heterocycle is
optionally substituted on one or more ring carbon atoms by identical or different

15  substituents R°. In one embodiment, a divalent residue of an aromatic heterocyclic
group representing Y is chosen from furandiyl, thiophenediyl, oxazolediyl, thiazolediyl,
pyridinediyl, pyridazinediyl, pyrimidinediyl and pyrazinediyl, in another embodiment from
furandiyl, thiophenediyl, thiazolediyl, pyridinediyl, pyridazinediyl, pyrimidinediyl and
pyrazinediyl, in another embodiment from furandiyl, thiophenediyl, pyridinediyl,

20 pyridazinediyl, pyrimidinediyl and pyrazinediyl, in another embodiment from furandiyl,
thiophenediyl, pyridinediyl and pyrimidinediyl, in another embodiment from furandiyl,
thiophenediyl and pyridinediyl, which are all optionally substituted as indicated with

respectto Y.

25 The ring carbon atoms via which the phenylene group and the divalent residue of an
aromatic heterocycle representing Y are bonded to the oxazolopyrimidine ring and to
the group X, can be in any positions. A phenylene group representing Y can be 1,2-
phenylene, i.e. the oxazolopyrimidine ring and the group X can be bonded in 1,2-
position, or ortho position, with respect to each another, it can be 1,3-phenylene, i.e. the

30 oxazolopyrimidine ring and the group X can be bonded in 1,3-position, or meta position,
with respect to each another, and it can be 1,4-phenylene, i.e. the oxazolopyrimidine

ring and the group X can be bonded in 1,4-position, or para position, with respect to



In one embodiment, 1, 2 or 3 of the substituents R5, in another embodiment 1 or 2 of the substituents

R5, ande'\?vréngétl%%&%%?ment 1 of the substituents R5, which are 300ptior§?§a¢ éﬁ'!gisri&?&gbeggroup

Y, are d neral definition of R5 andthus are chosen from h
hydroxy,(C3-05)-cycloalkyl-CzH2z-, (C1-C4)- alkyloxy-, (Ci-C4)-alkyl-S(0)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-C4)- alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, and any further
substituents R5 which are optionally present on the group Y, for example 1, 2 or 3 further substituents
R5, or 1 or 2 further substituents R5, or 1 further substituent R5, are chosen from halogen, hydroxy,

(C1-C4)-alietr affothp) taysHabiibedinzant, (& briehyRIKE @rpud Gdptebe Sty S ORys @i nitro and

cyano, where all alkyl groups independently of each other are optionally substituted by one or more

fluorine shiBSRAFEIHS BS BRHAYRFIIES %o MIBAYIARIRTROSHE IR B RN Y S8 fiifuents R5

which are @ity heesaehon 9 drpmeNyrRie WKiBHRIhgrafofrigeatipseptitkbadincntaigegfined
as in the general definition of R5, for example 1 or 2 such substituents R5, or 1 such substituent 10

R5, are SHULEATAGT HAIOgEhORGFBIRP ARl Yk fNOREE KB AkyNOTA- P AN GHORS- alkyloxy-,

(C@a@4)t;qihﬂr§(@hgéf@ﬁ_}if;2,gfdiwyﬂﬁl@?h\dlﬂf@,mi%@Jﬂ,?@@pﬂi@ﬁsoz,lsﬂ ,_Zfaﬁli_‘idmggitnttgylﬂ,me_nt, tge
sald substituents Ich are.optiona resent on_the grou and which In the aforementione
o b D e R RN A e AN b T G S AR R RS, o

1 such sehsibamanbirara tH periiesl fonakbo M digrbibptesns Wwithigiyhegopiieevehsdigre adjacent
to the atom .\éia which hi[%rougp Y'ir?t o dled to the gxaz_%IOFyrimi ine Jing dT]pictged in formula|,_In one
embodinfaRe Sk ARt AR AR ARG drx ANt oM Mree Ot Bh 2RE BEIBIYNRsEeXample
1, 2 or 3 diythier svbstBveniddtiment oo ytiensubatananis Rdiner Sudipepsrbsticss-&R§| are

h from halogen, hydroxy,(C1-C4)- 20alkyloxy-, amino, ] t iment f
TR R R e S R R R
(Ci-C4)-alleyldign ch(ridliet3, BHiyoaynd ipyaiaiteer @rahiyidinech tirarbalpgenalyos(bbttidkalky-, where

in all these embogdim nts all alkyl groups inde en@entl of each other are optionall §$s ituted by one
or more MAAEC L RSRECHIOT JReOR GO LR SR D UUAIRS, She RHBE IS S ARAEH from 0
and 1, incarobeeojitisrthlin presiber emieglicagndit igdms in Y, is 1, 2, 3, 4 or 5, in another
embodiment 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another embodiment 1 or
15 2, in another embodiment 1. Ring carbon atoms in Y which do not carry a substituent

R®, carry a hydrogen atom.

In one embodiment of the invention, the substituents R> which are optionally present on
the group Y, are chosen from halogen, hydroxy, (C;-C4)-alkyl-, (C3-Cs)-cycloalkyl-

20 C;Ha,-, (C1-Cy)-alkyloxy-, (C1-Cy)-alkyl-S(O)m-, amino, nitro and cyano, in another
embodiment from halogen, hydroxy, (C;-C,)-alkyl-, (C3-Cs)-cycloalkyl-C,Hy,-, (C1-Cy)-
alkyloxy-, amino and cyano-, in another embodiment from halogen, hydroxy, (C;-C,)-
alkyl- and (C;-C,)-alkyloxy-, in another embodiment from fluorine, chlorine, hydroxy,
(C1-Cy)-alkyl- and (C;1-C4)-alkyloxy-, in another embodiment from fluorine, chlorine and

25 (C1-Cy)-alkyl-, and in another embodiment they are (C1-Cy)-alkyl substituents, where z is

chosen from 0, 1 and 2.

In one embodiment, 1, 2 or 3 of the substituents R®, in another embodiment 1 or 2 of the
substituents R>, and in another embodiment 1 of the substituents R>, which are

30 optionally present on the group Y, are defined as in the general definition of R® and thus
are chosen from halogen, hydroxy, (C;-Cg)-alkyl-, (C3-Cs)-cycloalkyl-C,Ha,-, (C1-Cy)-
alkyloxy-, (C1-Cy4)-alkyl-S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C;-C,)-



The invention provides all compounds of the formula | wherein any one or more 30structural elements
such as 5 t] ts and numbers are defi @I as in any of the specg ﬂ gegﬁgzréeﬁ#
definition%%?eﬁg §1Jé or have any one or morer% the specific meaning § {g\y § 2§§d
herein as examples of elements, wherein all combinations of one or more specified embodiments
and/or definitions and/or specific meanings of the elements are a subject of the present invention. Also

with respect to all such compounds of the formula I, all their stereocisomeric forms and mixtures of
stereoisomeric forms in any ratio, and their physiologically acceptable salts, and the 5S5physiologically

acceptabigGRINHERSBE BNV Lh iherarBsny aHbieshiplbhiarBrsseah nyaptianhrfyiibeiaamedment
relates to compounds of the formula | in which one or more radicals have the following meanings: 10 A

is selectMFHRERCGHANG Lo RESHRTY 8P 4HoAERUE M2 lORRKATHIE b; K95 Sétthes FHiRtIE RIS up

consistingQf(Ci-662- Aliana divb §G2<e3- Rk epredifd ritte? stbstaliemerly late e deayetralkanediyl,
(Cl-C6)-aIkanedino>(i(]y and (C3-C7)- 15cycloalkanediyloxy; all of which are optionally substituted by

one or mAAPRRAIRLIEPYirrett SitEtud e SeleXCRHEH - frtero b sSrdidlingoeiulrinE 4nd

_hydr@xﬂaﬁkw&@m%wg&&_amﬂ?qal?je?ﬁ@h@wérwﬂwm@mféqﬁo@ﬁfﬁuéwl@w@tm;pu?sf
IS attached to [Oup ; IS selecte rom the group consisting o enviene a a bivalent radical o
Ao GHE BIHAAN, SRS BT E, AR OO CHOA AR R S SRy AR 8Sdantoa or

different sngihgtaipstomerrelaelisodinenthehgrodial cumsistinghef N Waied Srevbistiernully gréening
el i R R i e L e
atoms byjisiestigalefimtidereny hstitsentpREL Blisaelestaskivrniseriiamlcansissingsatipirogen,
Cre Rl and (Gl IR Giitdy, YRSIE £ SRR P S AHsHR Sensipingf O 1
alkyloxy-, (C1-Cy4)-alkyl-S(O)m-, amino and cyano, where z is chosen from 0, 1 and 2. In
one embodiment, the said substituents R® which are optionally present on the group Y
and which in the aforementioned embodiment are defined as in the general definition of
R®, for example 1 or 2 such substituents R°, or 1 such substituent R®, are not located on
15 ring carbon atoms within the group Y which are adjacent to the atom via which the
group Y is bonded to the oxazolopyrimidine ring depicted in formula I. In one
embodiment, the said further substituents R° which are optionally present on the group
Y, for example 1, 2 or 3 further substituents R, or 1 or 2 further substituents R>, or 1
further substituent R®, are chosen from halogen, hydroxy, (C1-Ca)-alkyl-, (C1-Ca)-
20 alkyloxy-, amino, cyano, in another embodiment from halogen, hydroxy, (C;-Cy)-alkyl-
and (C1-Cy)-alkyloxy-, in another embodiment from halogen, (C1-Cy)-alkyl- and (C1-Cy)-
alkyloxy-, in another embodiment from halogen and (C;-C,)-alkyl-, where in all these
embodiments all alkyl groups independently of each other are optionally substituted by
one or more fluorine substituents.
25
In one embodiment of the invention, the number z is chosen from 0 and 1, in another it

is 0, in another embodiment itis 1.

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

specific meanings which are mentioned herein as examples of elements, wherein all



30 R3is selected from the group consisting of (C1-C6)-alkyl, where the alkyl radical is optionally
substitute%ﬁ fluorine atoms, (C2-C6)- :ernyl, (C2-C6)-alkynyl %-@%—CUHZF
und Het2- é%&%‘g@% and n are selected from‘the group 5consisting 01P ,O i §adica|
of a saturated or unsaturated 3-membered to 10- membered monocyclic or bicyclic ring which contains
0, 1, 2, 3 or 4 identical or different ring heteroatoms selected from the group consisting of N, 0 and S,

where one or two of the ring nitrogen atoms may carry a hydrogen atom or a (C1-C4)-alkyl substituent
and one or two of the ring sulfur atoms may carry one or two oxo groups and where the 10radical of a

ring is opiisMalSiPRIIBIEHAbPRfHAS BRYEIHY GRBMNALIRSINIIEe tkgmiGs shftararisshsatitients
R31; R4 is selected from the group consisting of (Ci-C4)-alkyl, (C3-C7)-cycloalkyl-CH2- and oxy

where wReRINGS PHEIR FRBrOtH FenRiSHRIES! Bf hakissers RrqatilNe Alse #BH tReRsGLp &

consistinguehhedpgesu sl spire (6 infeda-Rlkl thEr3steRorsiealicyideaid 2ad (Gl xastkallyloxy,
(CI-C4)-alkyl-S(0)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl
and amirdSIRRITPMEHE0S Lrifdair A b A SRestRl¥@s cERiAy'Ss: AItRANE Wilected

fromgthe g9y RRYIGHENgcethelote BoRdEexyt, 4 (- 6Fithalkylafte i-Sfbjedlikptare (eeként)-cycloalkyl,
0X0, (CI-_CA)lZ-aIk I-S(0)m-, amino, (C1-C4)-alkylamino, di((al-C4)-alkyl)amino,

(C1-C4)- QG ¥Bonylamino, (CI-C4)-alkylsulfonylamino, nitro, cyano, (C1-C4)-alkylcarbonyl,
aminosulfonyl, (C1-C4)-alkylaminosulfonyl and di((arat)- 25alkyl)aminosulfonyl; Hetl is a radical of a

saturated 4-membered to 6-mempered monocyclic saturated heterocycle which contains 1 or 2 oxygen
atome art R S AHSEHBR LA Lo B BTHS AR F CTETHE 0L GF AR IRTRe 1

optionallyzgiibsls ey e el loningrendaisagtcal or different substituents selected from the group
cori%isting of fluorine and (C1- C4)-alkyl,

A is selected from the group consisting of a bond, -CH,-, NH, O and S;

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

15 cycloalkanediyloxy; all of which are optionally substituted by one or more identical or
different substituents selected from the group consisting of fluorine and hydroxyl, where
the oxygen atom of the (C;-Cg¢)-alkanediyloxy and (Cs-C-)-cycloalkanediyloxy groups is
attached to group Y;

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

25 optionally substituted at one or more ring carbon atoms by identical or different
substituents R>;

R is selected from the group consisting of hydrogen, (C1-Ca)-alkyl and (C3-C-)-
cycloalkyl-C,H»,-, where z is selected from the group consisting of 0, 1 and 2;

30
R? is selected from the group consisting of (C1-Cg)-alkyl, (C3-Cs)-cycloalkyl-CyHay- and

Het'-C,H.n-, where x and n are selected from the group consisting of 0, 1 and 2;



Het2 is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle which contains 1
or 2 idenjcal ' ing heteroatoms selected fyom the group consistin n hich
is attacfyg@igéaﬁ%%@g%}gn atoms, where the radic%?of a heterocycle is opﬁé%jrm{%%%%oéj one
or more identical or different 5substituents selected from the group consisting of fluorine and
(Ci-C4)-alkyl; m is selected from the group consisting of 0, 1 and 2. 10 A further embodiment relates to
compounds of the formula I in which one or more radicals have the following meanings: Ais a bond,
-CH2-, NH, 0 or S; 15Xis (Ci-C6)-alkanediyloxy, where the oxygen atom of the (Ci-C6)-alkanediyloxy
group is attached to the group Y; is phenylene, where the phenylene is optionally substituted at
one or mate ring carbon atoms by identical or different substituents R5; 20 R1is hydrogen or
(Cl-Ca)-dkys RERTERHBIHG P8R GOV SERS- Al ibtrerd ke WRGT 48R A IREESRIF substituted
by one opptically QiR AR KNS Br AseyILEHRE Slore/ D, (€:3-AR6YE clkgl ARy oy,

Het-CvH2v-, where u and v are selected from the group consisting of 1 and 2, or R3 mradical of a
[

saturated o TR Mmétanted [Pt o‘mBampetag RchBRYAET BRIGERHRGM ML RN 0, 1,
2, 3mr 4 idenin godifferanbriag Reisraatamssefected framadhs dogenateaBisise g @and-S,
where one or two of the ring n_itrog n atoms may carrya . ) ) )

membered monocyclic of bicyclic ring which tontains 0, 1, 2, 3 or 4 identical or different

ring heteroatoms selected from the group consisting of N, O and S, where one or two of

the ring nitrogen atoms may carry a hydrogen atom or a (C;-C,4)-alkyl substituent and

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

10 radical of a ring is optionally substituted at one or more ring carbon atoms by identical or

different substituents R>:

R* is selected from the group consisting of (C;-Cg)-alkyl, (C3-C7)-cycloalkyl-Cy,H2w- and
oxy, where w is selected from the group consisting of 0, 1 and 2;

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

20

R% is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl, (C1-C.)-

alkyloxy, (C3-Cv)-cycloalkyl, oxo, (C;-Cy)-alkyl-S(O)m-, amino, (C;-C4)-alkylamino,

di((C1-Cy)-alkyl)amino, (C;-Cy4)-alkylcarbonylamino, (C;-C,)-alkylsulfonylamino, nitro,

cyano, (C1-Cy)-alkylcarbonyl, aminosulfonyl, (C;-Cy)-alkylaminosulfonyl and di((C,-C,)-
25 alkyl)aminosulfonyl;

Het! is a radical of a saturated 4-membered to 6-membered monocyclic saturated
heterocycle which contains 1 or 2 oxygen atoms and which is attached via a ring carbon
atom, and where the radical of a heterocycle is optionally substituted by one or more

30 identical or different substituents selected from the group consisting of fluorine and (C;-
C,)-alkyl;



hydrogen atom or a (Ci-C4)-alkyl substituent and one or two of the ring sulfur atoms may carry one or
two oxo the radical of a ring is optignally substituted at o i

atoms bmgggﬁ%& m?ent substituents R31; SRéTQS halogen, hydroxyl, (ﬁ%ﬁ%\g@igﬁ) 8%%%“
(C3-05)-cycloalkyl-C,1-12,-, (CI-C4)-alkyloxy, (C1- C4)-alkyl-S(0)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl or aminosulfonyl, where z is selected from
the group consisting of 0, 1 and 2; 10R31 is halogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl, hydroxyl,
(C1-C4)-alkyloxy, oxo, (C1-C4)- alkyl-S(0)m-, amino, (CI-C4)-alkylamino, di((al-C4)-alkyl)amino,
(C1-C4)-1ad¥isashamidaming, {&ilratbdadkiteniibadantd . mirbeeien drdcidicalieyigadyeny,

aminosulfonyl, (C1-C4)-alkylaminosulfonyl gr di((al-C4)-alkyl)aminosulfonyl; 15m is selected from the

group coNS&EhEONAINE Y 2, (dRiiealiPhGHBETSIHRIRIGERRINGRSEIUEhIBIRdRe 9T Rurther

embodimgigietatgotncamandsiasd haiEprmuad dnerhes Qre g cardshii@disalimbayerse following
meanings: Ais -CH2- or 0; Xis (C,l-C6)-aIkanediéony where the oxygen atom of the

(C1-Co) BRI Al RRFEEGRIGIR IS ARIANRAIYHRSHIBRS P oneioiigIdRNtLALRL HilssRBhylene is

optignally sbrilieites s8lecramoaTeHdngreapPesriemsy bf Rissricaliittsreny-augatituents RS;
30R1is hydrogen or (C1-C4)-alkyl;

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

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

radicals have the following meanings:
A is a bond, -CH;-, NH, O or S;

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

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

20
R*  is hydrogen or (Ci-Cy)-alkyl;

R? s (C1-Ce)-alkyl;

25 R%is (C1-Ce)-alkyl, where the alkyl radical is optionally substituted by one or more
fluorine atoms, (C,-Cg)-alkenyl, (C,-Cg)-alkynyl, (C3-C;)-cycloalkyl-CyHa,- or Het-C Hy, -,
where u and v are selected from the group consisting of 1 and 2, or R® is a radical of a
saturated or unsaturated 3-membered to 10-membered monocyclic or bicyclic ring
which contains 0, 1, 2, 3 or 4 identical or different ring heteroatoms selected from the

30 group consisting of N, O and S, where one or two of the ring nitrogen atoms may carry a

hydrogen atom or a (C;-Cy)-alkyl substituent and one or two of the ring sulfur atoms



R2is (C1-C6)-alkyl; R3is (C1-C6)-alkyl, where the alkyl radical is optionally substituted by one or more
fluorine I where the phenyl radical ig pptionally substituted at [ ' rbon
atoms bwgngﬁ%? éﬁ/gent substituents R31; 5 is halogen, hydroxyl, C%Baa@i)ﬁo 8@%@
(C3-05)-cycloalkyl-C,1-12,-, (CI-C4)-alkyloxy, (C1C4)-alkyl-S(0)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl or aminosulfonyl, where z is selected from
the group consisting of 0, 1 10and 2; R31 is halogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl, hydroxyl,
(C1-C4)-alkyloxy, oxo, (C1-C4)- alkyl-S(0)m-, amino, (C1-C4)-alkylamino, di((al-C4)-alkyl)amino,
(C1-C4)-ralgyleaiganyéastiffe (6 Growrlkyasd g aming r aiical ©faneingd-eiorliicatprivited

15aminosulfonyl, (C1-C4)-alkylaminosulfonyl or di((al-C4)-alkyl)aminosulfonyl; m s selected from the

group coRSRIRGPLIP'E HAE SRR A IBOGRTITA DA UE SN FREHIHE URtRe formula | in which

one or more radicals have the following meanings: Ais -CH2- or 0; Xis (C1-C6)-alkanediyloxy, where
the oxygen atom of the (C1-C6)-alkanediyloxy group is attached to the group Y; is phenylene,
where the phenylene is optionally substituted at one or more ring 30carbon atoms by identical or

diffesent RabstiuReR By RERYNYATEEN)-alkyl-, (C3-Cs)-cycloalkyl-C,Ha,-, (C1-Ca)-alkyloxy, (Ci-
Cy)-alkyl-S(O)m-, amino, nitro, cyano, hydroxycarbonyl, (C1-C,)-alkyloxycarbonyl,
aminocarbonyl or aminosulfonyl, where z is selected from the group consisting of 0, 1
and 2;

10 R*is halogen, (C1-C)-alkyl, (C3-C)-cycloalkyl, hydroxyl, (C1-C.)-alkyloxy, oxo, (C1-Ca)-
alkyl-S(O)m-, amino, (C1-Cy)-alkylamino, di((C1-C4)-alkyl)amino, (C1-Ca)-
alkylcarbonylamino, (C;-C4)-alkylsulfonylamino, nitro, cyano, (C;-Cy)-alkylcarbonyl,

aminosulfonyl, (C1-Cy)-alkylaminosulfonyl or di((C1-C4)-alkyl)aminosulfonyl,

15 mis selected from the group consisting of 0, 1 and 2, where all numbers m are
independent of one another.
A further embodiment relates to compounds of the formula I in which one or more
20 radicals have the following meanings:

A is -CH»- or O;

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

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

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

R? s (C1-Ce)-alkyl;



R2is (C1-C6)-alkyl; R3is (C1-C6)-alkyl, where the alkyl radical is optionally substituted by one or more
5fluorine 2 Qr where the phenyl radical js optionally substitute r.more [

carbon a@ﬁ?@%’é@:{%&or different substituents F%%; Rb5is (Cl-C4)-aIkyI?€%ﬁ£@%@£§/ég#Eg8
Likewise, also with respect to all specific compounds disclosed herein, such as the example
compounds which represent embodiments of the invention wherein the various 15groups and numbers
in the general definition of the compounds of the formula | have the specific meanings present in the
respective specific compound, it applies that they are a subject of the present invention in any of their

stereoisomeric forms and/or a mixture of stereocisomeric forms in any ratio, and in the form of their
physiolo%gally acceptable salts, and in the form of the physiologijcally acceptable solvates of any of

20them. Trespdetife SralAtiie e L b sBaIca i SHatBealyHRH R LLed Ry O ORGP and/or
as a spesifieriaitatomiavenynaryiovidesdneccorumsurddrashindhedeamy eibsttirecarpayad and in

the form of all its physiologically acceptable salts, and if a specific salt ig,disclosed, additionally in the

form of tROEHERECEHRORHA %@f&?ﬁ%‘?%é’bﬂ%@%i@é FUUHEBRdRie solvates of any of them.

Thus, the invention also 25 provides a compound of the formula | which is chosen from any one or
more of the specific compounds of the formula | disclosed herein, including the example compounds
specified below, and the physiologically acceptable salts thereof, and the physiologically acceptable

solvates Rf aiabtiam hydvesgin tas-Dyepakgn poyidss-thelearkyoand,of ‘(f@lf@ﬁ)‘llél"%ﬂg:ﬂﬁr&?f its g
stereoisomeric forms or as a mixture of stereoisomeric forms in 30any ratio, if applicable, Mentione

2 o xR S BT (HE TofoHD! RN SBEM el EE A RHIE SRS Mbreot. which is
chosen fepninddaripiuibilam{Bcsdifonyl, where z is selected from the group consisting of 0, 1
triflijé)ropg%%(y)oxazolo[S,4-d]pyrimidin-2-y|]-2,6-dimethylphenoxylacetic acid, {4-[5-(3-

R* is halogen, (C1-Ca4)-alkyl, (C3-C)-cycloalkyl, hydroxyl, (C1-Ca)-alkyloxy, 0xo, (C1-Ca)-
alkyl-S(O)m-, amino, (C1-Cy)-alkylamino, di((C1-Cy4)-alkyl)amino, (C;-Cy)-
alkylcarbonylamino, (C;-C,)-alkylsulfonylamino, nitro, cyano, (C1-C,)-alkylcarbonyl,

15 aminosulfonyl, (C1-Cy)-alkylaminosulfonyl or di((C1-Cg)-alkyl)aminosulfonyl;

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

20
A further embodiment relates to compounds of the formula I in which one or more
radicals have the following meanings:
A is -CH»- or O;

25

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

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

RY  is hydrogen;



chlorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetic acid,
{445-(3-chjar n -7-propyloxazolo[5,4-d]pyrimjdin-2-y1]-2,6- dimethyl [ J
{445-(4-(C‘M§r%§g§£§®@ééobutyloxazolo[5,4-d]pyril:%i%in-2- yI]-2,6-dimethyI%ﬁ%Z§§é@§§%§ 8
[4-(5-benzyl-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1)- 52,6-dimethylphenoxy]acetic acid and
{445-(4-chlorobenzyl)-7-isopropyloxazolo[5,4- d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetic acid.
Another subject of the present invention are processes for the preparation of the compounds of the
formula | and their salts and solvates, by which the compounds are 10obtainable and which are
outlined in the following. In one process, a compound of the formula Il is reacted with a compound of
the formulg Ill to give a compound of the formula | NZLN R3-A-F& R?0 X-Y-eX-Y-e OONIIIO 15where
the groups A, X',S%,CFIE@(Q'EWG R3 in the compounds of the formulae Il and 11l 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 prec rsorﬁaroup which is later converted into the final g@%ﬁ. Thegr%ﬁﬁ L1 in the

compourfds of #5fortel2lkY MReRG GG AN IARIGR S PREGRBINRUPRIEH R RN CAER0 R

arorgaticfRifiéudiomeantione sYchvie 0B RBAYI atRlitaias SxlitnfldonssirBpEneneremine or

iodine, or an alkylthio or _ . . ,
more I’ng carbon atoms by identical or different substituents R**;

R® s (C1-Cy)-alkyl;

10 R* s halogen.

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

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

20 them. Irrespective of whether a specific compound is disclosed herein as a free
compound and/or as a specific salt, the invention provides the compound both in the
form of the free compound and in the form of all its physiologically acceptable salts, and
if a specific salt is disclosed, additionally in the form of this specific salt, and in the form
of the physiologically acceptable solvates of any of them. Thus, the invention also

25 provides a compound of the formula | which is chosen from any one or more of the
specific compounds of the formula | disclosed herein, including the example compounds
specified below, and the physiologically acceptable salts thereof, and the physiologically
acceptable solvates of any of them, wherein the invention provides the compound of the
formula I in any of its stereocisomeric forms or as a mixture of stereoisomeric forms in

30 any ratio, if applicable. Mentioned as an example is a compound of the formula I, or a
physiologically acceptable solvate thereof, which is chosen from {4-[7-isobutyl-5-(3,3,3-

trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetic acid, {4-[5-(3-



sulfoxide group or a sulfone group, for example a group of the formula -S-Alk- or -S(0)- Alk or
-S(O)Z-Ak@ r?e #ﬁ?i gC1-C4)-aIkyI group, for e ple methyl or ethyl. B—g %Ijg i 3;2
compoun go (ﬁlie:‘ﬁ é%% [l is a group which can be cleaved off in an option ﬁ%ﬁg 888. ﬁ?atic
substitution reaction from the reagent of the formula 11l 25and does not remain in the product of the
formula I. Thus, FGI may, for example, be a proton, in particular for compounds of the formula Il in

which A 'is NH, 0 or S. Alternatively, FGI can be a boronic acid or boronic ester radical, a trialkylstannyl
radical or a lithium, zinc halide or magnesium halide radical, in particular for compounds of the

formula I8 MPieENdH§ )a7PRBS @ 63 td 2ol d[Besedsiiomieiihe ppmpodindst By itecitsryaaticaeldl! is an

optionall catagézed 5aromatic substitution reaction at the carbon atom in position 6 of the oxazolo[5,4-

d]pyrimidifidikg CHLTAPRENY RGO BYRIRAG Chnd RS EidiieaYdof $rder standard conditions for
such reagiineshyiichasgaedtnawn, ttis @eesnorskiiesyin this ety searsjsrucapinnide carried

out in the presence of catalyst systems, for example sodium tolylsulfinate or iron, copper orgalladium

salts or cBpRELLDGINYBRENDHB RN ACH b % CaPFOPEUL RN B LEmRm: Ao RYAmIGIE-£-Y1)-
hydmcarp@dHidtiagiieiisigatetie agik uen e[S (Mocpisobriney hr7eksirapsioas Aetspbydrofuran
(THF), digxane, dibutyl ether, diisopropyl ether. or 1,2-dimethoxyethane (DME), an amine such as
N,Ndimeﬁ@bfﬂ%ﬁ'f?ﬁ é’ﬁDf‘m: ,"N,q\t%éﬂ RPPBEEFHRIBYEMA) or N-methylpyrrolidin-2-one (NMP) or a
solvent mixture, at temperatures of from about -20C to about 250C, for 15 example at temperatures of

from about 40C to about 200C, depending on the particular circumstances of the case jn question. In
general, MOEOAIET AL BSOS MHFEMCE FUe RAGRASFSdPbIOR HER B P i, uch as

triethylarsiapetimdiisppiesylaniae ahty theitsans eritbEot0e arbiporgihicHzaserspelmssaaralkaline
earth metal hydride, hydroxide, carbonate ar bicafbonate sych as sodium hydride, 20sodiym

BB DR AT R S SRR b DG S BNRERS A SOPRAB FLab
sodium Hiearganatésaeastetkaxideaompdertiiontae sodiummetb @iidea sotipogit ofides potassium
methoxi%%,rrﬁ@éassium tert-butoxide, sodium amide or lithium diisopropylamide. Prior to the reaction

with the %rlud of the formula Il, a compound of the formula Il in which FGI is a proton may also
separately 25be treated with a base and converted into a salt. If the reaction is carried out in the

R® R?

0 O N Lt I O O

15  where the groups A, X, Y, R%, R? and R? in the compounds of the formulae Il and IIl are
defined as in the compounds of the formula | and additionally functional groups can be
present in protected form or in the form of a precursor group which is later converted
into the final group. The group L* in the compounds of the formula Il is a leaving group
which can be replaced in an optionally catalyzed aromatic substitution reaction, such as

20 a halogen atom, for example fluorine, chlorine, bromine or iodine, or an alkylthio or
sulfoxide group or a sulfone group, for example a group of the formula -S-Alk- or -S(O)-
Alk or -S(0),-Alk where Alk is a (C'-C*-alkyl group, for example methyl or ethyl. The
group FG' in the compounds of the formula Ill is a group which can be cleaved off in an
optionally catalyzed aromatic substitution reaction from the reagent of the formula Ill

25 and does not remain in the product of the formula I. Thus, FG*! may, for example, be a
proton, in particular for compounds of the formula 11l in which A is NH, O or S.

Alternatively, FG* can be a boronic acid or boronic ester radical, a trialkylstannyl radical



presence of a catalyst system, it is possible to employ catalysts which may comprise a metal ion or a
metal in tg @ te (; preference is given to usigg iron, copper or pallaq'!;?[(’q. é Jarlgzm
frequentl@r ?3?0 ﬁg?%Zsence of certain metal-complexing ligands which e ak4 Bt%é €?‘?of a
catalytically active species in the first place or 30stabilize it. Metal/ligand complexes may be added to
the reaction or be formed in situ. Such catalyst systems may comprise, for example, copper or

copper(l) salts, especially copper(l) halides or copper(l) carboxylates, in particular copper(l) iodide or
copper(l) thiophenecarboxylate, or else pre-formed copper(l) complexes, for example

tetrakis(asesaniiiimconrendlifeximatpidmshatlidlonedcan tRpRreseredsY daapasHes exameple

diamine ligands or 1,10-phenanthroline, Furthermore, such catalyst systems may consist of or be
formed biPFBH BN AR ReRbRxeS!d# spalladium salts in the presence of ligands, for
example from palladium(0) complexes, in particular tris(dibenzylideneacetone)dipalladium(0), or
palladium acetate, palladjum trifluoroacetate or palladium halides, in particular palladium chloride, in

the presente GARISAR TR SARBMMEBIRE PRI TYLARL! andh Idstah Qpiiaprily.catalyzed
bi8(§ph%ﬂﬁmm)r&nl [y ?bifé’gﬂﬁmmftﬁécbl%dmbﬁﬂwnh%@%hiﬁﬁ()gim?;tﬁéﬁldkﬁﬁﬂm[@mgene ?r
pre-tormea complexes such as oIS tri-tert- Qut ospnine adium . Furthermore, such cat yst
i ety Ty e e R A et
possible tonGEGHRRNE SathlysiscitonyclRppNreivepke MR SEttHIO p@t3ryKmding thalidasTine
particular chlorides, by suﬁtuted kali metal or alkalineﬂef'arth metal benzenﬁulfinate, 15for

|

exampleSAHB8 EAMREELH FARRHIGHLY BaiRR IERASLAT AR HSYRIRNG AL EXANRE the formulae
Il and 11l sedibe ebigngtinaPovtrasesoppee drgshimthieriterats s COMPHNERIS jersrucsses

described in the literature, and jn man% s they are comrperc'all available. Compounds of the

formila TEAFHUL R SEHEL BHoBHA Cﬁ?ﬁﬁl‘(‘?ﬂ'&mﬁ%ﬁ’ﬁ”@, 9o OYSHRGRIPLU GHEN B RS the
formula AdtuS(1®; 0ylersubparlgrobpraidhe, fanmadire AdueH QR teaainyasr ofoiain €T Y Y ediokaaan

[ [ ter of the f I ith ti d li id. derivati f the f laVt
Givo o OB P e ST LTy 2 B RS RIBBIF M In A BF SR AR o
give a cativpetngdfofritenfiren@anz)] N KydhiegHiie cetainidb DMKy BtRmZsteagembidime fonaula IX
to give th ioether of the formula X, cyclizing the latter compound with formation
oo S i A et R T AR e Sk BP9 ater
cormpourekintpke cargrapschairde dofroutcalit unDIhichatheutadBEioR Heget)ing nintduced by
reaction with.a?om ound ?fthefor ula XllI to ﬁvet.e c%rﬂﬁound f the formulg X|V, até;)asc% uently

30 reactiRg & PGS URE S S BHIGL 3T Wb E N BLEE S e FrdRY R RUEI YR ound
of the fornm ire Pés(banlaeorddizingytheo tregath plegaciepiiagyimthim eesultings triethylamine,

ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an alkaline
earth metal hydride, hydroxide, carbonate or bicarbonate such as sodium hydride,

20 sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate,
cesium carbonate or sodium bicarbonate or an alkoxide or amide such as sodium
methoxide, sodium ethoxide, potassium methoxide, potassium tert-butoxide, sodium
amide or lithium diisopropylamide. Prior to the reaction with the compound of the
formula I, a compound of the formula Ill in which FG' is a proton may also separately

25 Dbe treated with a base and converted into a salt. If the reaction is carried out in the
presence of a catalyst system, it is possible to employ catalysts which may comprise a
metal ion or a metal in oxidation state O; preference is given to using iron, copper or
palladium. The catalysis frequently requires the presence of certain metal-complexing
ligands which enable the formation of a catalytically active species in the first place or

30 stabilize it. Metal/ligand complexes may be added to the reaction or be formed in situ.
Such catalyst systems may comprise, for example, copper or copper(l) salts, especially

copper(l) halides or copper(l) carboxylates, in particular copper(l) iodide or copper(l)



WO 2013/00482730PCT/EP2012/063298 compound of the formula XVI to give the corresponding
sulfoxid sgg f%formula lla. Ila 5The groups X, Y, R1 and R2 in tI’E %2 cg%?g
formulasvﬁ .V, i/%ﬁﬂ , X1, XII, XIII, XIV and XVI 2\§e defined as in the co ﬁ&ﬁ%?@ % %Ia l,
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 R2a in the compound of the formula XV is

defined like the group R2 in the 5compound of the formula I, but may additionally contain a double or
triple bond adjacent to the bond to FG4. The group X' in the compounds of the formula Xlll is defined

like the aEpRE iR EeTIRE: Nslscpéheréofonriad espparplisermplexEibregspupe in the desired

compound 10aqf the formula Il, such that after the reaction of the compounds of the formulae XIl and

Xl the JRHHR@TERNYLICOBPRIE LRBY PSS AIRNG AR iR PEHAREE R MaRdSormula
X1V togeibeefeimplecdiasiias Byas’or ue- iPlfuampiting. heroasenbal, ¢iath caialpst alkanediyloxy

group, the group X' in the compound of the formula Xlll may be the desired alkanediyloxy group and
the group DRSSP SR FRTRESRARHE B IP S RRIPHEM, CIBRESRALB X may be the
alkapediyanaigiyn g tgrpLp & o seadeafinggiaspranexae gt m@aliadisoyesmpesten

e a2 Dz Ol AL el it e alenech ol i, <fer e

alkanediyipkoesaoetad® or palladium halides, in particular palladium chloride, in the presence of
ligands, in particular diphosphine ligands such as, for example, 2,2'-
bis(diphenylphosphino)-1-1'-binaphthyl or 4,5-bis(diphenylphosphino)-9,9-

10 dimethylxanthene or pre-formed complexes such as bis(tri-tert-

butylphosphine)palladium(0). Furthermore, such catalyst systems may also comprise
iron(lll) salts such as, for example, iron(lll) acetylacetonate. It is also possible to use
simple catalysts; a nucleophilic aromatic substitution of 2-pyrimidine halides, in
particular chlorides, by substituted alkali metal or alkaline earth metal benzenesulfinate,

15 for example, can be catalyzed in particular by sodium tolylsulfinate.

The starting materials of the formulae Il and Il can be obtained by processes described
in the literature or analogously to processes described in the literature, and in many
cases they are commercially available. Compounds of the formula lla, i.e compounds of
20 the formula Il in which L' is, for example, a sulfoxide group of the formula Alk-S(O)- or a
sulfone group of the formula Alk-S(O),-, can be obtained by reacting an aminomalonic
ester of the formula 1V with an activated carboxylic acid derivative of the formula V to
give a compound of the formula VI, reacting the latter compound with thiourea of the
formula VIl to give a compound of the formula VIII, alkylating the thiol with an alkylation
25 reagent of the formula IX to give the thioether of the formula X, cyclizing the latter
compound with formation of the oxazolo[5,4-d]pyrimidine ring system to give the
compound of the formula Xl, converting the latter compound into a compound of the
formula Xl into which the radical R*O-C(0)-X- is introduced by reaction with a
compound of the formula XllI to give the compound of the formula XIV, subsequently
30 reacting the compound of the formula XIV with a compound of the formula XV to give a

compound of the formula XVI and oxidizing the thioether grouping in the resulting



The groups FG2 and FG3 in the compounds of the formulae V, VI, VIII, X, XI, XII and XlII are
functiongl, gro ' e suitable for the type of pling used for the formatj '

group x%%@%@%ﬁam any part of groups FG2Z and FG3 remaining |F§ﬁ%§%@i%§%é%e
formula XIV. If, for example, the group X' is attached via a 25nucleophilic substitution reaction to the
group Y2 or to an atom in the group FG2, like an oxygen atom in a hydroxyl group representing FG2,
as mentioned above, FG3 may be a leaving group such as a halogen atom such as chlorine, bromine
or iodine, or a sulfonyloxy group such as methanesulfonyloxy, trifluoromethanesulfonyloxy or
toluenesyfiaipdeind BrthiregeaHiul Joatiadied ta adrrnsidpriing nkiritrlszadigrninp o the group
Y, FG3 may be a leaving group such as a boronic acid, boronic ester, dialkylborane or trialylstannyl
group, at®fTAYlAd!8ase FG2 may be halogen. FG3 may also be a hydrogen atom or a carbon atom
which is part of a double bond in an alkenediyl group representing Xa, if a Heck reaction is employed
to link X" with Y, and in this case FG2 may be halpgen. When a Wittig reaction or a Wittig-Horner
reaction is employedito link X' B’ FG3may B@a phosphortib group such Bisitriphenylphosphonio or a
phosphony! group s as diethy honyl, agd thexpompaund of the forraula X1l 5 may be a
phosphonium ‘saltlor a pRBSphonic ester, and in this{case\FG2 @&y be4an"aldesyde group -0(0)-H or a
ketone group -0(0)<alkyl, and vice versagn generapthe group FG2 is located at tie carbon atom in the
phenylene grofb or Keterocyclic grOL\[}) which represerfs Y, WRch, in the compounds of the formulae
X1V, XVI, lla and |, carries the group X. The group FG2 in the compounds offhe formulae V, VI, VI, X,
Xl and XlIl 10may Blso be present in protected form or ¥ the form of a precursor group which is at a
later point conyerted into the group which in the compound of the formula XII reacts with the
compound &Ghe formula . Thus, for example, ardroxyl grouppiwhich represents FG2 in the
compound of the fomaula \I may be prggent in proté&ted form in the compounds of the formulae V, VI,
VI, X and XI, foffexample inthe form of an 15gfherifie r p such as-a-menzyl ether or an
alkyl ether such gg a methy er. Such (f}bers can be gleaved|using methggs which are well-known
to the person skilled@n theMart. ASdmmary of methods t0 retyTove yrotéagve groups can be found in the
literature, for example in P. J. Kocienski, Protecting Groups{Thieme Verlag, 1994), or T. W. Greene
and P. G. M. Wuts, P(}r;?I ctive Groups in Organic Synthesis (J>?hn 20Wiley & Sons, 1999). The group
FG4 in the compound of the formula XV is a functional group Suitable for coupling the compounds XIV
and XV to give a compound of the formula XVI. Thus, FG4 can4be a lithium, zinﬁﬂl ide or p@gnesium
halide radical if the compeyind of the formula 25 XVI is formed-via an optionally catalyzed Aucleophilic
aromatic substjtution, or HG4 can be a leaving grpup such as & boronic acid, boronic% :
dialkylborar{:&br tri annyj group if the formation of,th ompiiund of the formul®XVI is a Suzuki-

or Stille-type of 6plin , or HG4 ma&be a prtonY a cagntainsla doyq|e or triple-bond-adjasent to
the bond to FG4 a n@%V! is formed via £Fec NOr So@ogashira-type c%[ﬁling

X XII
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5 The groups X, Y, R* and R? in the compounds of the formulae Ila, V, VI, VIII, X, XI, XII,

XIlI, XIV and XVI are defined as in the compounds of the formula I, and additionally



30reaction with subsequent hydrogenation. The group L1 in the compounds of the formula lla is as
defined ve. T L2 in the compounds of formula V is a nucleqphili it e
leaving ﬁ%égéé}gcg{/%z?particular be a halogen at?ﬁl, such as chlorine orﬁgm,%gﬁg/ﬁ%g?&g
compound of the formula V may thus be a carbonyl halide. L2 may also be a 5 group of the formula
FG2-Y-C(0)-0, and the compound of the formula V may thus be a carboxylic anhydride, for example.
The group L3 in compounds of the formula IX is a leaving group which can be replaced in a
nucleophilic substitution reaction and may be in particular a halogen atom such as 10chlorine, bromine
or iodinefuHcliGHAEPHANNY SEtBSHebsapMe hanestdirmioxyr tHftHerpmatbragTetanyiMyrelip
toluenesulfonyloxy, i.e. the compound of the formula IX may be an organic halide or sulfonate, for
example WNIERSIIEH SAVFEGH Hoe SRS Rulae X1 and XIV is a leaving group which can be
15replaced in an aromatic substitution reaction and may be in particular a halogen atom such as
chlorine, bromine or_igdine, The group R"in the compounds of the formulae IV and VIjmay be alkyl

such as, TSCFHBIR (1879 SHIPUNRG, %{stl?ﬁeffﬁﬂlmﬂlaemflli.sz%eﬂgemém?o“@dg'fﬂla”%&nBbﬁ'}‘ﬁjs of the

forngila Xbmpy @epdieHy esantia Anthaidpuemsisalny do fedia>@amnid @ dherierbehthadpirestive
6H-oxazol%,4-cﬁ¥;%rimidiq-7- ones or 4H-oxazolo[5,4-d]pyrimidin-7-ones. If applicable, it applies to all
compour’ia B e preparation of the compounds of the formula | that they may be present
25in a tautomeric form different from that shown in their formulae. In the reactions of this process for

preparing the compounds, of the formula 11, as in all other reactions carrjied out in the preparation of the
bomnour AT 0IE SO Aot e e, 0 SAODEa IR B P 2XeBIEE ot
productsgompbaradaingtbifoiheularnbptarmplisébuspiot exanenitogpriauhdsiesthalfeompadivdmay

be employed in the form of an 30acid addition salt such as the hydrochloride.
16np 31‘ tﬂér}ormu?a Il, such that !51 ter tltle reacttlor%lof t%e com ouncps otJ the formulae XII and

XIIl the group X? and any parts of the groups FG? and FG® remaining in the compound
of the formula XIV together form the desired group X. Thus, for example, in the case
that group X is an alkanediyloxy group, the group X% in the compound of the formula XIlI
may be the desired alkanediyloxy group and the group FG*® may be a hydrogen atom

15 attached to the oxygen atom, or the group X* may be the alkanediyl moiety, the group
FG®is aleaving group and the group FG? in the compound of the formula Xll is a
hydroxyl group whose oxygen atom together with the alkanediyl moiety then, after the
alkylation of the compound of the formula XII with the compound of the formula XIlI,
forms the desired alkanediyloxy group.

20
The groups FG? and FG® in the compounds of the formulae V, VI, VIII, X, XI, XIl and XIII
are functional groups which are suitable for the type of coupling used for the formation
of the desired group X from the group X® and any part of groups FG? and FG® remaining
in the compound of the formula XIV. If, for example, the group X® is attached via a

25  nucleophilic substitution reaction to the group Y or to an atom in the group FG?, like an
oxygen atom in a hydroxyl group representing FG?, as mentioned above, FG* may be a
leaving group such as a halogen atom such as chlorine, bromine or iodine, or a
sulfonyloxy group such as methanesulfonyloxy, trifluoromethanesulfonyloxy or
toluenesulfonyloxy. If the group X? is attached via a transition metal-catalyzed reaction

30 tothe group Y, FG® may be a leaving group such as a boronic acid, boronic ester,
dialkylborane or trialylstannyl group, and in this case FG? may be halogen. FG® may

also be a hydrogen atom or a carbon atom which is part of a double bond in an



The reaction of the compounds of the formulae IV and V can be carried out under stadard conditions
for the a@() i f ine with an activated carbqyylic acid derivative su;lﬁg %}Eégﬁ r
anhydride. %@%%@@4 reaction is carried out in %nert solvent, for exa pﬁéﬁ%}%ﬁ% /a 9(% a
chlorinated hydrocarbon such as 5benzene, toluene, xylene, chlorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyl ether or DME,

a ketone such as acetone or butan-2-one, an ester such as ethyl acetate or butyl acetate, or water, or
a mixture of solvents, at temperatures of from about -10C to about 40C, for example at temperatures

of from aREhEH9I }PPeUp FeErdScaring X5 e Idserier i® s N vdthoagitiongitia bagadfr
example a tertiary amjne, such as triethylamine, ethyldiisopropylamine or N-methylmorpholine or an

inorganidMa SRS ra B ReNHRME P hYYRS de HHB SRERIBH 9t arBEHId QIR EeaGHRIMShy droxide,
potassiugnhyidde, IFfdimearoratnayatesaiBrbSpHISIgren satismAcapren3iphbEFRerRACtion

of the compounds of the formulae VI and VIl is generally carried out in an inert solvent, for examgle an

alcohol sPicht REFRBIANGIIEHRRAG ABIRPARIIOSPARNh 8NGOS SOPRRURLILESPEMER &f!

mbixnswf1 ggaylb%mggg@mimw @‘rprpl@%@m@ﬁf@@émﬂb@ﬁ@ ﬁ@@xiliqra_ﬁfj)@n@?ﬁﬁamb%rawres of
about 0 about , 1IN resence or a base, 1Qr exa e an alkoxide sucn as sodium
othoxiqAdE R IR 0 S T GRS G AL R TR IR IR of the

compouris @ the Tosmudagel i anel t¥rison ateiaaphiis shbatiletieryreaptomhetéiecsalieogretpm in the
group Alk, which carries the group L3, and can be ¢ rrieFI out undel[iistandard conditior;i for sych
reactiond IFERE SR KoM D b Do BRPUARS P B P RGNS el /& A8k Faries

dependingegringppartidagronpurGtanaas ebinpaasesipimestsrm@aeivd vutmax indrasalvant, for
ex pleﬁqyg%d\roc rbon or a chlorinated h)fdrocarbon sugh as henzene, toluenwﬁa.
chibfobeRARHRISA AR RREMAR ST BHSIBROIATE i i LAY ARTEHISl S This,ai,
dibutyl ethesr gissoptopykeibeinoEégran@iebisd sutheasomethand biethaneiBr 9o psapanaitia
ketone sych as acetone or butan-2-on ster such as ethyl gcetate qr butyl acetate, a nitrile such
2% acetol I AR L L B MBS o RSO PRI LR ARG ARG bhase mydures
with aqueepisehtidGah the compound of the formula XIl may be present in protected form in
the compounds of the formulae V, VI, VIII, X and XI, for example in the form of an
15 etherified hydroxyl group such as a benzyl ether or an alkyl ether such as a methyl
ether. Such ethers can be cleaved using methods which are well-known to the person
skilled in the art. A summary of methods to remove protective groups can be found in
the literature, for example in P. J. Kocienski, Protecting Groups (Thieme Verlag, 1994),
or T. W. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis (John
20 Wiley & Sons, 1999).

The group FG* in the compound of the formula XV is a functional group suitable for
coupling the compounds XIV and XV to give a compound of the formula XVI. Thus, FG*
can be a lithium, zinc halide or magnesium halide radical if the compound of the formula
25 XVl is formed via an optionally catalyzed nucleophilic aromatic substitution, or FG* can
be a leaving group such as a boronic acid, boronic ester, dialkylborane or trialkylstannyl
group if the formation of the compound of the formula XVI is a Suzuki- or Stille-type of
coupling, or FG* may be a proton if R* contains a double or triple bond adjacent to the
bond to FG* and the compound XVI is formed via a Heck- or Sonogashira-type coupling
30 reaction with subsequent hydrogenation.

The group L' in the compounds of the formula lla is as defined above.



temperatures of from about -20C to about 100C, for example at temperatures of from about -10C to
about 30 |, it.is favorable to add a base tg_increase the nucleophilici d of
the formﬁé&%%i%?égﬁgzmd an acid released durig)a the reaction, for exawgg}ﬁé%@mgg,gsuch
as triethylamine, 5ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an alkali
metal hydride, hydroxide, carbonate or bicarbonate such as sodium hydride, sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium carbonate, cesium carbonate or sodium
bicarbonate or an alkoxide or amide such as sodium methoxide, sodium ethoxide, potassium

methoxide, potassium tert-butoxide, sodium amide or 10lithium diisopropylamide. Prior to the reaction
with the compound of the formula IX, a compound of the formula VIl may also separately be treated

with a ba5RSBEPHBrvelddGERRAMNGH OIINGiSAHBHIBMHE BAHPGARDUERY RIMHN R I  the

compoungnfitaegioimubmd heap iharniakly he £ aHied v hidinesnesas e riadbpERbaiite halide
such as phosphorus pentachloride or phosphorus oxychloride or a mixture thereof, in an inert solvent,

for examPA"Hy GRSRRAYEH & ANEniBHREHB GO HAB R 1 CR™RO BRI -thiBRY, 3R AE, 2

chlogbengemgp dictHernathanes eargbyo casictiereomguuiel of teererties afdiomuabsst209C
to about 1009C, for examlp_lq%r;} temperat%:es of from about 509C to 20 about 809C. The conversion of
the compFEURAA haTBYALEE X P& A BIpound of the formula XII can likewise be carried out in the
presence of a phosphorus halide such as phosphorus pentachloride or phosphorus oxychloride or a

B

temperaturasmoicfeapriliosuBORGtionakeRistibPOMd fraganpleaatitemperatlmreafdiom sbets09C to
about 1009C.. The comPound of the formul®[>H<{§/ n also be con\&erted directlg, wi hOLit isolation of the
co % S

ourthSF B BIRTIBBAT iofthe Yo SURRY BPhETRHRSHER 7S methangsifionyloxy.

trifluoromethanesulfonyloxy or toluenesulfonyloxy, i.e. the compound of the formula IX

may be an organic halide or sulfonate, for example.

The group L* in compounds of the formulae Xl and XIV is a leaving group which can be
15 replaced in an aromatic substitution reaction and may be in particular a halogen atom

such as chlorine, bromine or iodine.

The group R' in the compounds of the formulae IV and VI may be alkyl such as, for
example, (C;1-Cj)-alkyl, such as methyl or ethyl.

20
As mentioned, the compounds of the formula XI may also be present in another
tautomeric form, for example in the form of the respective 6H-oxazolo[5,4-d]pyrimidin-7-
ones or 4H-oxazolo[5,4-d]pyrimidin-7-ones. If applicable, it applies to all compounds
involved in the preparation of the compounds of the formula | that they may be present

25 in a tautomeric form different from that shown in their formulae. In the reactions of this
process for preparing the compounds of the formula Il, as in all other reactions carried
out in the preparation of the compounds of the formula I, starting materials may also be
employed in the form of a salt and/or products may be obtained in the form of a salt.
Thus, for example, compounds of the formula IV may be employed in the form of an

30 acid addition salt such as the hydrochloride.



30 example via an alkylation reaction. Thus, the group Y can, for example when it carries a hydroxyl
group whigh r, 2, be alkylated using a cQmpound of the formula ' i i

leaving g\&ﬁpfé%%zg@%gﬁucleophiIic substitution r gétions such as a halod%%ﬂ%%ﬁ%@gggﬁgrine,
bromine or iodine, or a sulfonyloxy group such as 5methanesulfonyloxy or toluenesulfonyloxy. The
nucleophilic substitution reaction at the carbon atom of the group XllI which carries the group FG3 can
be carried out under standard conditions for such reactions, which are well-known to the person skilled
in the art. In general, the reaction is, depending on the particular circumstances of the case in

question;Terr figscaishid i dneshFobiRTHs for arbrttuRBYUrasar KR Feckhpnieaieg: Lpfkigrocarbon

such as benzene, toluene, xylene, chlorobenzene, dichloromethane, chloroform or dichloroethane, an

ether sudlad@idEEniliionRl iR edRioBidGREHPINGNNIR AP AR Vated CSHBPXYER a€thethanol,

ethanol qfdfoRtRRaXhakeiaNERYBA IR aNCAPRg RidBItANgEReR Ah e FtRicirhias et anatate or
butyl acetate, a nitrile such as acetanitrile, an amide such as N,N-dimeth%lformamide or

N-methy Y IRSTARCY/ERE 'BF S*PERRiG O VFQSREME, U FePhl ARTRSIHBRRARLEYHEAS about

1006, fopexaste atienweiabties sHipeahewed (ictorbeietfo6e, IbHIeRIE6RMIbIS favorable to add a
base to increase the nucleophilicity of the compound of th formulﬁ\XIII and/or to bind an acid released

during the' FER RSN AIEe ANGHE L UALRS d tHined rANas AR EIRGTe dLsARRYSTBIS A kM br

N-methylnespialisachraandoorgenioriaaaszchras an akwil 0oreid byfilidechyeéroxigatytarbonate or
bicarbonate such as sodium hydride, sodti)un] fgdroxid%rgotassium r#@roxide, sod_ium carbonate,
potassiu%CEA?b%r%t&aéséiL%%H}B%@té’ PRI BiEDRSAAEE S TRIAL A tarhide QAR

ls%diumdmetnomciemgmmattmbﬁamt@g&w Wdﬂﬂﬁﬁb@ﬂdexpﬁsﬁ%@ﬂt éwwtfbultogid@em,dihm amidedor f
ithi lisopropylamide. Prior to. the reaction with the compound of the formula XIII, a 25 compound o
thellormiREIPTE AR RGOUL KR AT A R S S AR Ak UADK 3RS SHEMGaverted into

a salt. A gistmpoamihef, te jatigoleropliaminisio FE-2risthyinoxphedinde canviesiegintcbasesuushind of
the formula X1V pot.only by reaction with a compound of the formula XIII in ywhich FG3 is a leaving
oroup, g aTbAIA BRI By LG GRS MRS SIEOER T Wi Y SR of the
formula Xibtas SQwhishlfcteidés Sydiaxytatbdantbepmaddionscirsywate the peimonoskdlednate art, of

the Mitsunobu reaction. The coupling of compounds of the formula XII with compounds of the formula
XIllI via a transition metal-catalyzed reaction can also be carried out under

15 The reaction of the compounds of the formulae VI and VIl is generally carried out in an
inert solvent, for example an alcohol such as methanol, ethanol or isopropanol, or an
ether such as THF, dioxane or DME, or a mixture of solvents, at temperatures of from
about 20C to about 80C, for example temperatures of about 40C to about 80C, in
the presence of a base, for example an alkoxide such as sodium methoxide, sodium

20 ethoxide, potassium methoxide or potassium tert-butoxide.

The reaction of the compounds of the formulae VIIl and 1X is a nucleophilic substitution
reaction at the carbon atom in the group Alk, which carries the group L3, and can be
carried out under standard conditions for such reactions, which are well-known to the

25 person skilled in the art. In general, the reaction is, depending on the particular
circumstances of the case in question, carried out in an inert solvent, for example a
hydrocarbon or a chlorinated hydrocarbon such as benzene, toluene, xylene,
chlorobenzene, dichloromethane, chloroform or dichloroethane, an ether such as THF,
dioxane, dibutyl ether, diisopropyl ether or DME, an alcohol such as methanol, ethanol

30 orisopropanol, a ketone such as acetone or butan-2-one, an ester such as ethyl acetate
or butyl acetate, a nitrile such as acetonitrile, an amide such as DMF or NMP, or a

mixture of solvents including two-phase mixtures with aqueous solutions, at



the conditions of palladium-catalyzed crosscoupling reactions such as the Heck, Stille or Suzuki
coupling %_Aﬁ%je Meijere and F. DiederiglL(Ed.), Metal-Catalyze @9 é: éﬁ
Reacﬂonﬁ@\/%gg 04)). 5 The reaction of compounds of the formula g> \Eﬁl E,? gé%%% of
the formula XV to give compounds of the formula XVI can be carried out using reactions of various
types, as already mentioned above, for example via an optionally catalyzed aromatic substitution

reaction in which FG4 may be a lithium, zinc halide or magnesium halide radical. In general, the
reaction is carried out in an inert solvent, for example a 10hydrocarbon such as benzene, toluene,

xylene ok&ioceRrRNBSRE fAshEHIRILRUCD ESteHBOYENTOR T HEnaRipKRBe [EhRyYARIRES Alifegpropy!
ether or 1,2- dlmethoxyethane%DMEl) an amine such as N,N- dlmedéﬁ/lformamlde (DMF),
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about 15200C, ﬂ%)endm on the particular circumstances of the case in %] uestion. The reaction can be
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catadystsewmwwmﬁﬁﬁe@nmmemmh@rm@mhm oxiglaiinor gtaire Bapeetrienes isrobiralito using
iron or palladltjm The cata| SIS fre uen@/g requires the presence of certaln metal- c IeX| r% ligands
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systems mag consist Of%{Hg‘L arm aIIadlum co plexes Qr aIIa ium sac}s in the nce of
I (‘ﬁﬂﬁ?

ligands, ff#'@RLHSQFINT! @Qé@ Al {?&ﬁglud suc as sodium methoxide
trlS(dIbe@dlﬂmm)gma&@mm@tmwaﬁmasggaﬁat@rtwt@dlum 2btiifinpsmaickiate or

ladium halides, articular pall dlumc oride, in the presence of ligands, in particylar diphosphine
foat s SEH S BN S5 ISR RSB SRS o he formate b, 3
4,5- bIS(dmﬁlelnm@mltmoaoﬂm%Idlmmhuyasaatb@@@mrmeﬂobma@mmw@a besb afd converted
bis(tri- tertbutyILﬁﬂ?sphlne)palladlum(O) Furthermore, such catalyst systems may also comprise 30

iron(I11) JINR B R%tas, for example, iron(lll) acetylacetonate. Furthermore, the reaction of compounds
of the formula X1V with compounds of the formula XV to give compounds of the formula XVI can be

d ki till ' ti hich FG4 h
o oronie VB GTR re AL Bl B NCIE iR DB EHRHB D e TR
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XVI b t S hjra hi FG4 i
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for exam?) &ﬁigﬁﬂ% \95?8 (?Qr%o H Q guﬁb' rS%'W/% Weé’%%%?e ethanol or
ethyl acefiane, &rming0sackotalmom 1OOAAs for example at temperatures of from about 50°C to

20 about 80°C.

The conversion of the compound of the formula Xl into a compound of the formula XlI
can likewise be carried out in the presence of a phosphorus halide such as phosphorus
pentachloride or phosphorus oxychloride or a mixture thereof, in an inert solvent, for

25 example a hydrocarbon or a chlorinated hydrocarbon such as benzene, toluene, xylene,
chlorbenzene, dichloromethane, chloroform or dichloromethane, at temperatures of
from about 20°C to about 150°C, for example at temperatures of from about 50°C to
about 100°C. The compound of the formula X can also be converted directly, without
isolation of the compound of the formula Xl, into the compound of the formula XII.

30
The coupling of compounds of the formula XII with compounds of the formula XIII can

be carried out using reactions of various types, as already mentioned above, for



10having a saturated radical R2. These Suzuki-, Stille-, Heck- and Sonogashira-type coupling

reaction n i t, for example, under pallgdium catalysis or und iq(:jégi %%‘? ibed
in the Iit%@éﬁs@%%&%eijere and F. Diederich {Ed.), Metal-Catalyzed %r@ é gﬁiﬁg éions
(Wiley-VCH, 2004)). 15The oxidation of the Alk-S group in the compounds of the formula XVI to the
sulfoxide group or sulfone group in the compounds of the formula | la can be carried out with the aid of

hydrogen peroxide or a peracid such as 3-chloroperbenzoic acid or monoperoxyphthalic acid in an
inert solvent, for example a chlorinated hydrocarbon such as dichloromethane or chloroform or an

ester sucdkamptByliacaicigpabiytclcasrtatdual e penal e ah ffemexdeh e GitealpuhHYs, dor

example at about 20C. The order of the ste%%in the preparation of the compounds of the formula | can
i

also be CHAHGEY! FEHRWIGH SRRAGSRN S iSRRI RLEEL I HEIBIRAHAN SIS Qe itadidthy !

ester main iNHRIY e TeastrRviih droupesuitable ieraBrRphae slkadiiret adaxidasyabraasadium
ethoxide, the sulfur atom can then be alkg(lgated, for example methylated with iodomethane, and the

resultingl'ﬂﬁmfa LMD SR B RN Sy CERTPIGHRY dP SRR SO BYIRY YR EHRTHBEINd of the
forngila Yn 8B anE A bh310R¢ &t 13RRA & SafaVi3i80 3208 iruhisegHRiat sepstinnioh thexiter avithe

compound of the formula XIll, 8ivin a compound of the formula XYI1, and oxidation of the thioether

groupingGA AR RQTIRY EEHBOURRY! RIESRRIRER V1% E PR EiRe 18" BEFPIHE L AHELHGREing
sulfoxidesedrsgefirnecpidifierierforkubp. reactions, which are well-known to the person skilled in the

art. In general, the reaction is, depending on the particular circumstances of the case in
question, carried out in an inert solvent, for example a hydrocarbon or a chlorinated

10 hydrocarbon such as benzene, toluene, xylene, chlorobenzene, dichloromethane,
chloroform or dichloroethane, an ether such as THF, dioxane, dibutyl ether, diisopropyl
ether or DME, an alcohol such as methanol, ethanol or isopropanol, a ketone such as
acetone or butan-2-one, an ester such as ethyl acetate or butyl acetate, a nitrile such as
acetonitrile, an amide such as N,N-dimethylformamide or N-methylpyrrolidin-2-one, or a

15 mixture of solvents, at temperatures of from about 20C to about 100<C, for example at
temperatures of from about 40C to about 80C. In g eneral, it is favorable to add a base
to increase the nucleophilicity of the compound of the formula Xlll and/or to bind an acid
released during the reaction, for example a tertiary amine, such as triethylamine,
ethyldiisopropylamine or N-methylmorpholine, or an inorganic base such as an alkali

20 metal hydride, hydroxide, carbonate or bicarbonate such as sodium hydride, sodium
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, cesium
carbonate or sodium bicarbonate or an alkoxide or amide such as sodium methoxide,
sodium ethoxide, potassium methoxide, potassium tert-butoxide, sodium amide or
lithium diisopropylamide. Prior to the reaction with the compound of the formula XllI, a

25 compound of the formula XII in which FG? is hydroxyl may also separately be treated
with a base and converted into a salt. A compound of the formula XII in which FG? is
hydroxyl can be converted into a compound of the formula XIV not only by reaction with
a compound of the formula X1l in which FG? is a leaving group, as indicated, but also
by reaction with the corresponding alcohol, i.e. with a compound of the formula XllIl in

30  which FG? is hydroxyl, under the conditions, known to the person skilled in the art, of
the Mitsunobu reaction. The coupling of compounds of the formula Xl with compounds

of the formula Xlll via a transition metal-catalyzed reaction can also be carried out under



XIIXVIlI - XVllla Here, the groups X, Y, R1 and R2 in the compounds of the formulae lla, XIlI, XIII, XVI
and XVII é?/ﬁ g the compounds of the formula I, and the groups FE?E?I@%‘E’@@%@% FG3
and FG4\&:§%8 @g #375 of the formulae lla, XII, XIll, XV and XVII are as 1 ' 9 e
reactions can be carried out under the conditions described above. In a further process for the
synthesis of compounds of the formula I, a compound of the formula XVIII is reacted with a compound

of the formula XV to give a compound of the formula | in which the groups A, X, Y, R1, R2 and R3 in
the compounds of the formula XVIII are as defined in the compounds of the formula | and in addition

functionahgreyRgifitis ke pEHeeili-AiBEIed BRI MG irar R EEH RO HIEEQUECWEHIES or
converted into the final group at a Jater sti}gee. The groups L4, FG4 and R2a in the compounds of the 5

formulae S FSANP SRYERHSEB5L W?é%&‘ft?n%f'%ﬁﬂ%% S e G e

compountis 86108 (ipinyrea¢ i tiverarppeopd20bthe formula | can be carried out using reactions of
various types, as already mentioned above, for example via an optionally catalyzed aromatic

substitution 10reaction in which FG4 may be a lithium, zinc halide or magnesium halide radical. In

general, theereaaitihiscesrasbontis eneckd salnantiJorexavRipcuhYdrec e aoraval ds/kenzene,
toluene, xylene or chlor benzenf?,/ an fther such as tetrahédrofurané\l'l;ggg dioxane, dibutil ether,

diisopropgd/VEtRBMACHBYE eifd AN ), R CATIRE SUEKSIS ﬁﬂ@&?ff&ﬂﬂ%ﬁ EREVIF),
N,N-dimet&ylreatamitintio V) & dNeneshearmplidiviala? optk (M MRava g aalvarinaikture, at

temperatg& gtﬂulrgrrpréaggtlljéﬁzlgc\;v ?c?]blg(%t“zrgg)cl:be a lithium, zinc halide or magnesium halide

radical. In general, the reaction is carried out in an inert solvent, for example a

10 hydrocarbon such as benzene, toluene, xylene or chlorobenzene, an ether such as
tetrahydrofuran (THF), dioxane, dibutyl ether, diisopropyl ether or 1,2-dimethoxyethane
(DME), an amine such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide
(DMA) or N-methylpyrrolidin-2-one (NMP) or a solvent mixture, at temperatures of from
about 20C to about 250C, for example at temperatu res of from about 40C to about

15 200%C, depending on the particular circumstances of the case in question. The reaction
can be carried out without catalysis or in the presence of a catalyst system; here, it is
possible to employ catalysts which may comprise a metal ion or a metal in oxidation
state O; preference is given to using iron or palladium. The catalysis frequently requires
the presence of certain metal-complexing ligands which enable the formation of a

20 catalytically active species in the first place or stabilize it. Metal/ligand complexes may
be added to the reaction or be formed in situ. For example, such catalyst systems may
consist of or be formed by palladium complexes or palladium salts in the presence of
ligands, for example from palladium(0) complexes, in particular
tris(dibenzylideneacetone)dipalladium(0), or palladium acetate, palladium

25 trifluoroacetate or palladium halides, in particular palladium chloride, in the presence of
ligands, in particular diphosphine ligands such as, for example, 2,2’-
bis(diphenylphosphino)-1-1'-binaphthyl or 4,5-bis(diphenylphosphino)-9,9-
dimethylxanthene or pre-formed complexes such as bis(tri-tert-
butylphosphine)palladium(0). Furthermore, such catalyst systems may also comprise

30 iron(lll) salts such as, for example, iron(lll) acetylacetonate. Furthermore, the reaction of
compounds of the formula XIV with compounds of the formula XV to give compounds of

the formula XVI can be carried out via a Suzuki- or Stille-type coupling reaction, in



for example at temperatures of from about Otto about 200C, depending on the particular

circumstances of ﬂ?ebé in question. The reaction gan be carried without I [ @heé ence
of a cataWs(Ct) gfg}é‘f ; g?e(? it is possible to employ catalysts which may comﬁgtygﬁr@t]agll grb?metal
in oxidation state O; preference is given to 20using iron or palladium. The catalysis frequently requires
the presence of certain metal- complexing ligands which enable the formation of a catalytically active

species in the first place or stabilize it. Metal/ligand complexes may be added to the reaction or be
formed in situ. For example, such catalyst systems may consist of or be formed by palladium

complexgmpihiedisdine salts isalhrPersapesuehligaadsoioniexdinpBdromcenaliadimiboranwlexes,
in particular tris(dibenzylideneacetone)dipalladium(0), or palladium acetate, palladium trifluoroacetate

or palladRIny RURIS @R HRURaFHEREI RO ehiBRIE A H BT QireeBIRQUBHRFAHAE Tarptcdiyr with
diphosphineligunds B1Ghaf APURKXVAE g JR(gnieny hesplinalit Kvaisanmbwatied out

4,5-bis(diphenylphosphino)- 9,9-dimethylxanthene or pre-formed complexes such as bis(tri-tert-
30buty|pH@sﬁfﬁ%ﬂﬁaﬁ%%W?ﬁ%ﬁ)é%&%{ RIGh"EREHPL LY A8 ﬁ%@%{f&‘*ﬁsme&omﬁnﬂn salts

suchpas, féP evatape, ardolib)casetiectonatedrtErt o ahe, toadaadtich ahganwavndrddhe trmula
XVIII with g{:génlgounds of the formula XV to give compounds of the formula | can be ¢arried out via
Il
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boronic aster, siikylprienstandaatkytstaiion g eigvir uthespersoithekiliRiy i sian 0t gorpounds of the
formula XVIII with ¢ mpour\ds of the forgmla XV info (ﬁ%w%ﬁunds of the formula | can be carried out
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coypling reaction can be hydrogenated_immediately under standard conditions knpwn to the person
KM i AR SR B oo 53E oL o1 ek (oA RSB corbon n a
suitable igsuiptinty esk stivhsasad B caxdeadet cibasghaTpidhyirmkatatdlddadinghaskio eonmeieunds
having a saturated radical R2. These Suzuki-, Stille-, Heck- and Sonogashira-type coupling reactions
can be CSREAGES 7 USBHAHE JAdas DEAIAHIR B A< RE M BHAES BOH e S BEir e im e
literatureNgrel £ ataliteiieGressl Colhédg Réatisgs) (\Midg\Goky P ross-Coupling Reactions
(Wiley-VCH, 2004)). 15
15 The oxidation of the Alk-S group in the compounds of the formula XVI to the sulfoxide

group or sulfone group in the compounds of the formula Ila can be carried out with the

aid of hydrogen peroxide or a peracid such as 3-chloroperbenzoic acid or

monoperoxyphthalic acid in an inert solvent, for example a chlorinated hydrocarbon

such as dichloromethane or chloroform or an ester such as ethyl acetate or butyl

20 acetate, at temperatures of from about 0C to about 40<C, for example at about 20C.

The order of the steps in the preparation of the compounds of the formula | can also be

changed.

25 Thus, for example, an aminomalonic ester of the formula IV such as the diethyl ester
may initially be reacted with thiourea in the presence of an alkali metal alkoxide such as
sodium ethoxide, the sulfur atom can then be alkylated, for example methylated with
iodomethane, and the resulting product can be acylated with a compound of the formula
V, thus giving a compound of the formula X.

30
Furthermore, for example, a compound of the formula XlI can be reacted with a

compound of the formula XV to give a compound of the formula XVII, and by



The starting materials of the formulae XV and XVIII can be obtained by processes described in the
literature, or a processes described in the literature, and in ma
commeré&?y%@l]a%ﬁ%%%{%%mpounds of the formula Q@III can be obtained bﬁﬁﬁé@%&%%&?ﬁd of
the formula X1V, which can be prepared as 20 described above, by oxidizing the thioether grouping in
the compound of the formula XIV to a sulfoxide or sulfone of the formula IXX and subsequent reaction
of the latter with a compound of the formula 1ll, WO 2013/00482742PCT/EP2012/063298 XIVIXX
XVIII where the groups A, X, Y, R1, R2 and R3 in the compounds of the formulae 11, XIV, XVIII and
IXX are defiRedaernrdrcaempptimabhrifeattabandaddiirnaiivRcianaligreyes can be present

in protected form or in the form of a{gecursor group which is Slater converted into the final group. The

group L1GABRO UBthBbHISTPXRYEE e ANCHAHIRE QR OGRS hSE SHRURHBGS tRESTHEIGn the

compoungdiidhadamutas HaufdvixviMtlisapaskidiate abtarfintd ahvavepdritareyisiatinggef e Alk-S
group inrtﬁr@ com 1:o nds of the formula XIV to the sulfoxide 10group or sulfone group in the

compounts'8fth QEN¥2 42 be carried out with the
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Here, the groups X, Y, R* and R? in the compounds of the formulae Ila, XII, XIIl, XVI
and XVII are as defined in the compounds of the formula |, and the groups R??, X?, L,
L*, FG? FG® and FG* in the compounds of the formulae Ila, XII, XIll, XV and XVII are as

10 defined above. The reactions can be carried out under the conditions described above.

In a further process for the synthesis of compounds of the formula |, a compound of the

formula XVIII is reacted with a compound of the formula XV to give a compound of the

formula |
15
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aid of hydrogen peroxide or a peracid such as 3-chloroperbenzoic acid or monoperoxyphthalic acid in
an inert ent, f le a chlorinated hydrocar% n such as dichloromeﬁ gﬁﬂ rof ran
ester suw és%{%g{%@?e% or butyl acetate, at temp $atures of from about C,EI%?E%K %&fgfgb 8
example at about 20C. 15 The reaction of the compounds of the formulae IXX and Il is an optionally
catalyzed aromatic substitution reaction at the carbon atom in position 6 of the oxazolo[5,4-

d]pyrimidine ring, i.e. in the pyrimidine grouping, and can be carried out under standard conditions for
such reactions, which are well known to the person skilled in the art. The 20reaction can also be

carried o WhibR fiegoceohcialysts! ferexampiasunsidoiesoukal oiata esfainesarthangial
benzenesulfinates, in particular sodium tolylsulfinate. In_general, the reaction is carried out in an inert

solvent, fFTREHPILNS FPAIBEYASHAIIRR S meta d A G dt RALIN SHRHOBRIIEHES S BR ether such

as tetrahyeseliiein fidiédtatinvaneodifuhd esher of ispreemdathes @y WichmedaexxetbanattRiE), an
amine such as N,N-dimethylformamide (DMF), N,N-dimethylacgtamide (DMA) or
r
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2506, formxampeal arapelatues femaedauiole. to about 200C, 5depending on the particular
circumstances of the case in question. In general, it is favorable to add a base to increase the

reactivity, for example a tertiary amine, such as triethylamine, ethyldiisopropylamine or

N-methyinmer pbabfien @f aonnssaadis fase soah@a xvalkelineeaigoormeigldiHedermyioxide
carbonate. or bicarbonr?ég és);fCh afs sodgsm&%/dgde, sodium h)édr,oxide, $otassil1gm gf/droxide, sodium
carbonat@ViotaSSRM ARSI s | AT S GATIEDPUBHRIRY BRATBBASA YPURUYRER B5amide
such as sodigdy methexidel sbdisnfetiowaenipairsaippiRIBNYIdgiaNpiassiioniatickipsittatisadium
amjde or lithium diisopropylamide. Prior to the reaction with the compound of the formula |l, a
corourB BTHE o R E &I R L RhofF V4D CoAaPBaly BONEESATNE o base and
convertegdntsral Sl v seachan vainicompoinnas iddroddhefarmuraxtinpehéchyiddosradithgushhalide,
zinc halide or magnesium halide and A is g bond or -CH2- can also be catalyzed by jron(ll s such
2. or e B O (1 Ry Ut eC MRESREFEE 10 SR PO b ERX TR E Bl the
formula Xi¥a@inestimityl ebaoiisnprdp yifdtieefasmuyR dinte thiveyeonapeu(is Bf tha tormdadarll if
FGl is a borpnic acid or horonic este ical or a trialkylstannyl and A is a,.bond or -CH2-. This.can be
catalyoB oy Ao QYT RE E Sb o B GRS O L s oy el
copper(IPhalidgsiMrRppparé vcanoxikales, o teanieutau ceppef{hnodiss o 207aper dpout 250C,
thiophengcarboxylate, or else pre-formed copper(l lexes mple :
i s e L G G e ol PR
particular circumstances of the case in question. The reaction can be carried without
catalysis or in the presence of a catalyst system; here, it is possible to employ catalysts
which may comprise a metal ion or a metal in oxidation state O; preference is given to
20 using iron or palladium. The catalysis frequently requires the presence of certain metal-
complexing ligands which enable the formation of a catalytically active species in the
first place or stabilize it. Metal/ligand complexes may be added to the reaction or be
formed in situ. For example, such catalyst systems may consist of or be formed by
palladium complexes or palladium salts in the presence of ligands, for example from
25 palladium(0) complexes, in particular tris(dibenzylideneacetone)dipalladium(0), or
palladium acetate, palladium trifluoroacetate or palladium halides, in particular
palladium chloride, in the presence of ligands, in particular diphosphine ligands such as,
for example, 2,2’-bis(diphenylphosphino)-1-1'-binaphthyl or 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene or pre-formed complexes such as bis(tri-tert-
30 butylphosphine)palladium(0). Furthermore, such catalyst systems may also comprise
iron(lll) salts such as, for example, iron(lll) acetylacetonate. Furthermore, the reaction of

compounds of the formula XVIII with compounds of the formula XV to give compounds



for example diamine ligands or 1,10-phenanthroline. In general, the reaction is carried out in an inert
solvent, W rocarbon such as benzeng, toluene, xylene or c E{ﬁ) gg such
as tetrah ﬁgﬁ %%gdloxane dibutyl ether, dué?olpropyl ether or 1,2- dlnlu9 @gﬁiﬁﬂﬁg

amine such as N,N- 30dimethylformamide (DMF), N,N-dimethylacetamide (DMA) or
N-methylpyrrolidin-2-one (NMP) or a solvent mixture, at temperatures of from about 20C to about

250C, for example at temperatures of from about 40C to about 200C, depending on the particular
circumstances of the case in question.  The order of the steps in the preparation of the compounds

of the forgnyhr lfspA @S EnHehadneed: Jthuﬁafsmmm@lesm|i§aw@ EORAY e &dttbadomWHICcK! can

be converted into,a compound of the formula XX, this compound can then be reacted with a

compourf@ef the teeRlERNIng gIOLR B AP B RIE BRI RO i he e RArRRE A e reacted
10with a wRIRpRIEEHYT B0 (e FulRREHBIENE R compaenshatberfpouasf HheRarAis KMNFG2 \

v-ey-e O\}\}ifﬁlgérsnétl)lar?dél Iof the formula XV into compounds of the formula | can be carried out
5  via Heck- or Sonogashira-type coupling reactions, in which case FG* is a proton and
R? contains a double or triple bond adjacent to the bond to FG* and the double bond or
triple bond resulting after the coupling reaction can be hydrogenated immediately under
standard conditions known to the person skilled in the art in the presence of a catalyst
such as, for example, palladium on activated carbon in a suitable inert solvent such as,
10 for example, ethanol or ethyl acetate, leading back to compounds having a saturated
radical R%. These Suzuki-, Stille-, Heck- and Sonogashira-type coupling reactions can
be carried out, for example, under palladium catalysis or under conditions as described
in the literature (see A. de Meijere and F. Diederich (Hrsg.), Metal-Catalyzed Cross-
Coupling Reactions (Wiley-VCH, 2004)).
15
The starting materials of the formulae XV and XVIII can be obtained by processes
described in the literature or analogously to processes described in the literature, and in
many cases they are commercially available. Compounds of the formula XVIII can be
obtained by reacting a compound of the formula XIV, which can be prepared as
20 described above, by oxidizing the thioether grouping in the compound of the formula
XIV to a sulfoxide or sulfone of the formula IXX and subsequent reaction of the latter
with a compound of the formula Ill,



XXIXVIII Here, the groups A, X, Y, R1 and R3 in the compounds of the formulae 111, XII, XIII, XVIII, XX
and XXI gr fl in_the compounds of the formyla I, the group L1 in t

formula Q@:@ﬁ%@i in the compound lla, and tﬁlggroups Xa, L4, FG1, 'Eéf%?ﬁ%%’%%kgﬁ
compounds of the formulae IlI, XII, XIlI, XVIII, XX and XXI are as defined above. The reactions can be
carried out under the conditions described above. Alternatively, as described above, it is also possible
to react compounds of the formula XlI directly with compounds of the formula Il to give compounds of
the formula 20XXI if FG1 is a boronic acid or boronic ester radical or a trialkylstannyl and A is a bond
or -CH2-. Alternatively, compound§40f the formula XVllla, i.e. compounds in which A is a bond or a
CH2 group can also be obtained by reacting an aminomalonic ester of the formula IV with an activated
carboxyli®ac{d derlvatlve of V to give a compoung’efthe formula VI Neaction of the latter
compound wit ami ula XXlla togwe-&acompou the ula XIII , Cyclization
of the latter cgfnpound with e/b%azolo[S 4-d]pyrimidiie ring syste
compound of the formula XXIVa, conversion of the latter compound into a compound d?"the f(]J'rmuIa

XXla, and subsequent intr k}ctlon of the radical R10-C(0)-X- by reaction with a cegypound of the
formula XIII. 10 XXlaXVllla

L
RE-A-FG' .
— T
11 o) o) N A—R®

XVIII
where the groups A, X, Y, R*, R? and R® in the compounds of the formulae III, XIV, XVIII
and IXX are defined as in the compounds of the formula | and additionally functional
groups can be present in protected form or in the form of a precursor group which is
5 later converted into the final group. The group L* in the compound IXX is as defined in
the compound Ila and the groups L* and FG* in the compounds of the formulae 11, XIV,

XVIII and IXX are as defined above.

The oxidation of the Alk-S group in the compounds of the formula X1V to the sulfoxide
10 group or sulfone group in the compounds of the formula IX can be carried out with the
aid of hydrogen peroxide or a peracid such as 3-chloroperbenzoic acid or
monoperoxyphthalic acid in an inert solvent, for example a chlorinated hydrocarbon
such as dichloromethane or chloroform or an ester such as ethyl acetate or butyl
acetate, at temperatures of from about 0T to about 40C, for example at about 20<C.
15
The reaction of the compounds of the formulae IXX and Il is an optionally catalyzed
aromatic substitution reaction at the carbon atom in position 6 of the oxazolo[5,4-
d]pyrimidine ring, i.e. in the pyrimidine grouping, and can be carried out under standard
conditions for such reactions, which are well known to the person skilled in the art. The
20 reaction can also be carried out in the presence of catalysts, for example substituted
alkali metal or alkaline earth metal benzenesulfinates, in particular sodium tolylsulfinate.
In general, the reaction is carried out in an inert solvent, for example a hydrocarbon

such as benzene, toluene, xylene or chlorobenzene, an ether such as tetrahydrofuran



Here, the groups X, Y, R1 and R3 in the compounds of the formulae V,VI, XIlI, XVllla, XXla, XXIla,
XXllla a%é% efined in the compounds qf the formula |, the gro ' E% rgs of
the formul Z(,SW%C}XXII& XXllla and XXIVa gga 15 bond or a CH2 glj:ggg)% e?ﬁg@]%%%g gs of
the groups R', Xa, L2, L4, FG2 and FG3 in the compounds of the formulae IV, V,VI, XllII, XVllla, XXla,
XXlla, XXllla and XXIVa are as defined above. The conversion of the compounds IV and V into the

compound VI is carried out as already described above. The reaction of the compounds of the formula
VI with compounds of the formula XXIlla is generally carried out in an inert solvent, for example 5an

alcohol spghas dnsthaeotiBthaneley IAePIPY Sthap Gthep sisfeaio Xyt dirxapme) RME, or a

mixture of solvents, at temperatures of from about 20C to about 200C, for example temperatures of

about 20888 EIAMBRE, NrdHaghadaimagde FM Ry LN Me iy aretaauds, M4 Bhiim
methoxidae gy eiapxERnRORISRIDIMEENEGIE hRORSSILBrRTERueEKIef flere abhsuangdige of

the formula XXlla can also 10be employed as a salt, for example as a hydrochloride. The cyclization of

the compB AR o/HUEXSRRIE HPERAFSHRES BF HRMorPRIL K2 tvd88nversion into the
compounispehtiadaimtta gaircort braatitdnoesuidaecardtianfuastinsanbgshaibaye fer the

conversign of the compounds of the formula X into compounds of the formula XI and the conversion of

the compBYATRPS IRERTHANESR 19 NHERATR BEHHREHAY ofth & BMRIFEARTHRY ALK YRS
compounglgtaf,theieemaetiay X phdp pomines 08 Nohde yoToracfielcogida runpavbdseétbedermula

XVllla can be carried out under conditions described above for the reaction of the compounds of the
o s 21t AR A Sreial T TS G S CL e RRARIE S0 38 T it
process fpydhecss\sBbirRGis D doxigel pdsastinm favandridea sedmpaurd isd ibesfqioibis Xy is reacted

30y, TSR e AR A CRITE DTG ISR AR Bt S o

compoungsipfriheméanoxitel sodiaddiivoaiydupotiaalgrovghoxide, potassium tert-butoxide,
sodium amide or lithium diisopropylamide. Prior to the reaction with the compound of
the formula Il, a compound of the formula IIl in which FG* is a proton may also
separately be treated with a base and converted into a salt. A reaction with compounds
15  of the formula Il in which FG' is a lithium halide, zinc halide or magnesium halide and A
is a bond or —CH,— can also be catalyzed by iron(lll) salts such as, for example, iron(lll)

acetylacetonate.

Alternatively, it is also possible to react compounds of the formula XIV directly with

20 compounds of the formula Ill to give compounds of the formula XVIII if FG* is a boronic
acid or boronic ester radical or a trialkylstannyl and A is a bond or —CH,—. This can be
catalyzed by catalyst systems which comprise, for example, copper or copper(l) salts,
especially copper(l) halides or copper(l) carboxylates, in particular copper(l) iodide or
copper(l) thiophenecarboxylate, or else pre-formed copper(l) complexes, for example

25 tetrakis(acetonitrile)copper(l) hexafluorophoshate, alone or in the presence of ligands,
for example diamine ligands or 1,10-phenanthroline. In general, the reaction is carried
out in an inert solvent, for example a hydrocarbon such as benzene, toluene, xylene or
chlorobenzene, an ether such as tetrahydrofuran (THF), dioxane, dibutyl ether,
diisopropyl ether or 1,2-dimethoxyethane (DME), an amine such as N,N-

30 dimethylformamide (DMF), N,N-dimethylacetamide (DMA) or N-methylpyrrolidin-2-one

(NMP) or a solvent mixture, at temperatures of from about 20T to about 250<C, for



can be present in protected form or in the form of a precursor group which is later WO

2013/004827 P2012/063298 converted into,the final group. The gr 3in
the comﬁ&ééé i%é@éé%ulae Xl and XXV are as4£:fined above. Here%é%ﬁ@%ﬁgogﬁ%
compounds of the formula XXV into compounds of the formula | 5can be carried out under conditions
already described above for the conversion of compounds of the formula Xl into compounds of the
formula XIV. The starting materials of the formulae XXV and XIII can be obtained by processes
described in the literature or analogously to processes described in the literature, and in 10 many

cases theyaffpro Bt hatpikaved e ofroameri s tehe et XX Ydienamgiaings by conversion

of a compound of the formula XVII, which can be prepared as described above, into a compound of
the formPAISHAHEFYIeRGERAERGiEASS: ThAYAEUPRith a compound of the formula Il FN Y-eY-e
LAk N SON 15XVIIXXVI where the groups A, Y, R2 and R3 in the compounds of the formulae 111, XVII,
XXV and XXVI are defined as in the compounds of the formula | and additionally functionﬁégroups can

be presehh PE A FoRHARST 1R the RIARBAUAL RGP TR ARRATIE RIS IR 1588 RIRPHRE final

group. Thaager.L1 in the compound XXVl is as defined in

Thus, for example, initially a compound of the formula XII can be converted into a
compound of the formula XX, this compound can then be reacted with a compound of
the formula 11l to give a compound of the formula XXI, and the latter can then be reacted

10 with a compound of the formula XllI giving a compound of the formula XVIII.
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Here, the groups A, X, Y, R and R? in the compounds of the formulae 111, X11, XII1, XV1I,
XX and XXI are as defined in the compounds of the formula I, the group L in the

15 compound of the formula XX is as defined in the compound Ila, and the groups X?, L*,
FG', FG? and FG? in the compounds of the formulae 111, XII, X111, XVIII, XX and XXI are
as defined above. The reactions can be carried out under the conditions described
above. Alternatively, as described above, it is also possible to react compounds of the
formula XlI directly with compounds of the formula Il to give compounds of the formula

20 XXIif FG' is a boronic acid or boronic ester radical or a trialkylstannyl and A is a bond
or —CHy—.



20 the compound lla and the groups FGI and FG2 in the compounds of the formulae IlI, XVII, XXV and
XXVI ar | ve. Here, the conversion of g compound of the for L ound
of the fomé%aﬁa%i carried out under conditfg:?]s already described %@Z&%@@@&%%on of
25compounds of the formula XVI into compounds of the formula lla. The reaction of compounds of the
formula XXVI with compounds of the formula 11l to give compounds of the formula XXV can be carried
out under conditions already described above for the conversion of compounds of the formula lla into
compounds of the formula I. Furthermore, compounds of the formula XXV can be obtained by reacting

a compopandphinefpresiapsshastic theam ipeureraIrg, as desaifmehabavaviidh A roABeHAGPT the
formula XV_ 5XXIXXV where the ﬁrou_ps A, Y, R2 and R3 in the compounds of the formulae XXI and

XXV are Y= EQLRCHR R BEIRIZGEHEYIRAGHDY MU UBNABIIN fuRSiRIS Bie dpenia bé

present iigfiaciedViarsl ealb dhglfomeiafdepletivsor eieuprmiirhvsiaiveanyefipd ditnafitte the
final group. The q;oups L4,2, I-l FG2 and FG4 in the compounds of the formulae XV, XXI and XXV are

as defindd"ABdGeY MEraCH REGRREPESATPBAHAY YA &AM f Mﬁwfe{iﬁwwﬁéﬁ%f‘?r@‘f‘armula
XV ® givg compound e ofHbedenmalx XY, catheatarieftautigneecsaipdtinasairertimiiisieseribed

above for the conversion of compounds of the formula XIV into comﬁounds of the formula XIV. Further

compourti§ SF LRIt PYAMISEHAR SYTIEM QARG APBARHE GRIfAREPrmula XXIVa,

conversion of the latter compound into a compound of the formula XXla, and

subsequent introduction of the radical R*O-C(O)-X- by reaction with a compound of the

formula XIII.
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Here, the groups X, Y, R* and R® in the compounds of the formulae V, VI, XIlI, XVllla,
XXla, XXlla, XXllla and XXIVa are as defined in the compounds of the formula I, the
group A in the compounds of the formulae XVllla, XXla, XXlla, XXllla and XXIVa is a
15  bond or a CH, group, and the meanings of the groups R’, X?, L?, L*, FG? and FG® in the
compounds of the formulae 1V, V,VI, XIII, XVllla, XXla, XXlla, XXllla and XXIVa are as

defined above.



20according to the above-described processes by functionalization or modification of any functional

groups prese iIng to standard procedures, fqr.example by esterificati idati lysis,
etherifica\{?@],%%ﬁégg%cylaﬂon, sulfonylation, redUction, oxidation, conveﬁ%ﬁg@%@é}% thers.
For example, a hydroxyl group, which may be liberated from an ether group by ether cleavage, for
example by means of 25boron tribromide, or from a protected hydroxyl group by deprotection, can be
esterified to give a carboxylic acid ester or a sulfonic acid ester, or etherified. Etherifications of
hydroxyl groups can favorably be performed by alkylation with the respective halogen compound, for
example a bromide or iodide, in the presence of a base, for example an alkaline metal carbonate such
as potassium carbonate or cesium carbonate, in an inert solvent, for example an amide like DMF or

NMP or d R@tBﬂ@"iﬁIé‘QE&BHE&%U%V-QQ%\QWMH&W@%{?\?@ BtYht GRES DR EBSditions of
the Mitsugipkutireastionyetesssito aheveabinmepaiaseHpeande sianeeras inoa Wakide by

treatment with a 5halogenating a?ent. A halogen atom can be replaced with a variet¥ of groups in a

substitutSPMBQLRGT RhibR AW KEa FARANER e A Kb AR50 AV ARk 'gF SR BN

reduged im allcamileeRES o xsdoblethreatahidemuagenatich éhandinengseupHrRhsamrdified
under standard conditions for alkglation for example by reaction with a halo%fn compound or by

reductive®amIH&idH 8K HioRLPEBIRRGAY [SBHEIG IS RIIFCE SoRahyAdiToR &by

reaction witheRalie@tdi verapErarisasticd leiv20C 1dith a0t a0 &b onidecop @3y @dadss or raselfeaic acid
chloride, or with an acj'vate carbo%ic a@id Whi%maé be ohtained from the carboxylic acid by
treatment¥AAREA0 KT AER SURL R, RPLHBINGIARKIAS SR tED S WA ARIRGEY (N as 1,3-

dicyclohenglekadionigetdasiGmae i-GRrdiriesh Hare Nows epyitidectiviea foadiingdexizhysiosikieride
(EDC), 0-(7-azabenzotriazol-111)-N,N,N1,N1-tetramethyluronium hexaflyorophosphate (HATU),
0 (o B R R Al AR R YO AR o G A borate (TOTU) or
[(benzotréarapdutixgidindaimaninomedyienedehpsingeamnios iomiekal Movebanatend BTU), for
example. A carboxylic ester group can be hydrolyzed upder acidi¢ or basic,conditions to 2Qgive a
e oy OSSO B e R SIS Gl 5 LTV ARt P A AR S CIBRE GG s
mentioneg alesyeibad apavietowiteatbaleakiwbathaporapyurtsohinddgivelanxesier or amide. A
primary amide can be dehydrated tqQ give a nitrile. A sulfur gtgm, for example in an alkyl-S group or in
 etero B S B SRR 1S AR SRy i QgE o YRS P B8 T Fg e o
sulisxideimoigly Sif)pwLm@Ssififoadomigty 8(0¥helreadtioxybt et gnapurdsasb e foracideester
group ar%aa with compounds of the formula XIII to give compounds of the formula XVllla can

be carried out under conditions described above for the reaction of the compounds of

the formula XII with compounds of the formula XIII to give compounds of the formula

XIV.

20
In a further process for the synthesis of compounds of the formula |, a compound of the
formula XXV is reacted with a compound of the formula XIlII to give a compound of the

formula |
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25  in which the groups A, X, Y, R*, R? and R® in the compounds of the formulae XlII and
XXV are defined as in the compounds of the formula | and additionally functional groups

can be present in protected form or in the form of a precursor group which is later



ketone group can be reduced to an alcohol, for example by means of a complex hydride such as
lithium w %}éﬁr% lithium borohydride or soq" m borohydride. A co rgﬁ? tlf [t) | or
an inter Im é Sfzcompound of the formula Izwhich contains a dorﬁéﬁllé (i % %ﬁ% ond in
the group X, which can be readily 30obtained via a transition metal-catalyzed coupling reaction from a
compound of the formula XIV containing a double or triple bond in the group X' and a compound of the

formula XllI as outlined above, can be converted into a compound in which X is a saturated group, by
hydrogenation in the presence of hydrogenation catalyst such as a palladium catalyst. All reactions

used in tegrARewEIdRES RS rRINPeSe STHidhf Gam_PRUNKS oA feHeit i é T @igpanhae welhknown to

the skilled person and can be carried out under standard conditions according to, or analogously to,
proceduriSRERSiBY Anth&MeRIR RS ASFTEBEhANRYR-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 comFounds of the formula I, as well as anlgsintermediate

10compdtifitfs, BErFBRVGIRRELAFRIMISHTMY BLHIRAEAURLENLINS, FOMBRAMRSR: Byiecy iR Ation

or ceromggedsaniitriad alieadydneniieigsh S8 st deseripednsisovad dntgreneshatasiemployed in the
above-described s ntheéﬁgts which contain an acidic oy (tﬁsic grogﬁ, can also be employed in the form
i oy

of salts, SRARPHAERIL UG L AMtGAL) A CPERRHEAS Y 6h¥ained in the form of salts. As

likewise mentioned 15above, depending on the circumstances of the specific case, in order to avoid an

unwanted course of a reaction or side reactions during the synthesis of a compound it can generally
be necesiif A LB MEISHBIR ob Ten IBTHIRPOLK RO R g RV TR BRES tve groups

and depr@é%@ﬂb@dﬂfr\&ttﬁlat@ratﬁ@eo@faﬁa@gzoomi@ prdeeigéngd@gdubelﬂqnahgrm@atmwarﬁ@rr? of
recursor groups which later are convert into the desired function roups. A xamples o

e o RGeS U e R e e Nl AR et

alkyloxymtmhneti?ms)m\i@ws&mdmmo@mqobbnd/@bwrbnﬁul@voup,(wrﬁﬁo:)r:]mibbbpa@pbeer@g%ved by

treatment with trifluoroacetic acid (= TFA), enzyloxycar ro ich can be remov

e AR R & BB BRI o S EA T i of the

latter with a compound of the formula Ili
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where the groups A, Y, R? and R? in the compounds of the formulae I, XVII, XXV and
XXVI are defined as in the compounds of the formula | and additionally functional
groups can be present in protected form or in the form of a precursor group which is
later converted into the final group. The group L* in the compound XXVI is as defined in
20 the compound lla and the groups FG* and FG? in the compounds of the formulae 11,
XVII, XXV and XXVI are as defined above.

Here, the conversion of a compound of the formula XVII into a compound of the formula
XXVI can be carried out under conditions already described above for the conversion of
25 compounds of the formula XVI into compounds of the formula lla. The reaction of
compounds of the formula XXVI with compounds of the formula Ill to give compounds of
the formula XXV can be carried out under conditions already described above for the

conversion of compounds of the formula lla into compounds of the formula I.



25by treatment with piperidine, and protecting groups of carboxylic acid groups which can be protected
as ester grou rt-butyl esters which can he deprotected by treat ith tri tic
acid, or bgé(g%gaé]éyeﬁgﬁfh can be deprotected by catalytic hydrogenation. %§ﬁ#\%§gri%@%§?§ §
precursor group the nitro group, which can be converted into an amino group by reduction, for
example by catalytic hydrogenation, 30may be mentioned. 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 I, including the compounds of the formulae I, Ill, IV,
V, VI, VII VI, X, X, XI, XII, X, XIV, XV, XVI, XVII, XVIII, IXX, XX, XXI, XXII, XXIll, XXIV, XXV and
XXVI in WHIKREATRORE e ORI qeclsres thebforrralia K 63N P SDIRIE] BY [SAYHIGRGNAA-tkined
as abovesfithams @higiXXeRRISRBH b pRsarelnkigee @fsdarapsameait fQrepmipoumd retitheand
their salts, and solvates of any of them, and their use as intermediates. The invention also includes all
tautomer?ierfBHWs)f)Ythe said intermediates and starting compounds. All explanations given above and
embodiments specified above with respect to the compounds of the210formula | also apply
correspondingly to the $aid intermediatgg;andzstarting materials. Spbject of the invention are in
particulaftre noXelspesifi starting compounds andfiftermedi ﬂ:losed herein. Independently
thereof whethe¢'the |arej§j;sﬁcjlosed as aWﬁ;mpound/aF@or a specific salt, they are a subject of
the invention boyy- f the free goympounds and in elrﬁalts, and if a specific salt
is 15disclosed, additionally in the form of this specific salt, and in the form of solvates of any of them.
The§ompounds of thgcformula |1, optionally in combination withkgi{per pharmacologically active
compounds, can be administered to animals, in particular to mammals including 20humans, as
pharmaceuticals by themselves, in mixtures with one another, or in the form of pharmaceutical

compositigiisreTie HApSKatOReAhRROAN Bfd ARl dS R XREMI RN e X2 Rl RO tEre

film-coated tablets, sug%r-coated tablets, granules, hard and soft gelatin capsules, solutions including

aqueousdafifbRS dhisIGUBRAIMES Richs farspdadanssaediingaiis onstiopahgiondscamIBe for
example JRdbienforTh RS SR P RARH i8R tAE RBFRNEIRIriRi SsRIRIE I WR HaETaes Sl iRt for

subcutaneous, 4 5 A
10 into the final group. The groups L, R“®, FG* and FG" in the compounds of the formulae

XV, XX| and XXV are as defined above.

Here, the reaction of compounds of the formula XXI with compounds of the formula XV
to give compounds of the formula XXV can be carried out under conditions already

15 described above for the conversion of compounds of the formula XIV into compounds of
the formula XIV.

Further compounds of the formula | can be obtained from suitable compounds prepared
20 according to the above-described processes by functionalization or modification of any
functional groups present according to standard procedures, for example by
esterification, amidation, hydrolysis, etherification, alkylation, acylation, sulfonylation,
reduction, oxidation, conversion into salts, and others. For example, a hydroxyl group,
which may be liberated from an ether group by ether cleavage, for example by means of
25  boron tribromide, or from a protected hydroxyl group by deprotection, can be esterified
to give a carboxylic acid ester or a sulfonic acid ester, or etherified. Etherifications of
hydroxyl groups can favorably be performed by alkylation with the respective halogen

compound, for example a bromide or iodide, in the presence of a base, for example an



intramuscular or intravenous injection or infusion, in particular aqueous solutions. The compounds of
the form aﬂl ionally be used in modes of local drug delivery, for ex le | t % fs for
preventir%r%%g]c é g#-ztent restenosis or by applying them locally by megﬁs? 6%%%8;%& ?ﬁ%e
appropriate administration form depends, 30among others, on the disease to be treated and on its
severity. The compounds of the formula | can also be administered topically. Pharmaceutical

compositions suitable for topical use on the skin are in the form of ointment, cream, lotion, paste, gel,
hydrogel, spray, aerosol or oil. Carriers which can be used are petrolatum, lanolin, polyethylene

glycols, aneinple ArdaaBAHENSWHYR POMSsR AT eHIBBR StebstaaasmT berBeHYEINaradigTtns
generally present in a concentration of 0.0001 to 15% by weight of the composition, for example

0.0005 tSETh BHEEABBIRABRMISE (M AMFeYPYbrOs HHEEAE LS Feb NS Rl Efibodiment,

the topicahierenaatiPthés regsenhasadaydioaflef tRxdteagltis nneetrtomitasioeanigcadeplymer which
comprises, but is insoluble in, 10 Wat?r, and whose molecules are linked chemically, for example by

covalent G6SIHE BROAIOVE AhPELTANY! RN D F RIS HGHAER A SAe TR QRIS Form a

threg-dinpeinsipialtiewgentOning dg sncarmer atad iy espritlic patyiraeyaampengrisph ey swell in water
with a considerahle increase in volume, but wijthout losing their material hold. A hydrogel consists, for
example BRSPS SRR ol BRI 5 SR o P BISIE CEIRF Ek ASHO By AP and 2 gel
former (fgrauxaaunicoeresgatve tosnsadine hrobpe, csammesiieloyvshalytRuUipdte gl aieparations:
20Prepa5arﬂ?nnoegxr%rl?€ Iga% %(e) %%Hgdolﬂr?c)i(gp srt)g%glgfg%%df%tions for alkylation, for example by
reaction with a halogen compound or by reductive amination of a carbonyl compound,
10 or for acylation or sulfonylation, for example by reaction with a reactive carboxylic acid
derivative, like an acid chloride or anhydride or a sulfonic acid chloride, or with an
activated carboxylic acid which may be obtained from the carboxylic acid by treatment
with a coupling agent like N,N'-carbonyldiimidazole (CDI), a carbodiimide such as 1,3-
dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
15 hydrochloride (EDC), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU), O-(cyano(ethoxycarbonyl)methyleneamino)-N,N,N',N'-
tetramethyluronium tetrafluoroborate (TOTU) or [(benzotriazol-1-
yloxy)dimethylaminomethylene]dimethylammonium tetrafluoroborate (TBTU), for
example. A carboxylic ester group can be hydrolyzed under acidic or basic conditions to
20 give a carboxylic acid. A carboxylic acid group can be activated or converted into a
reactive derivative as mentioned above and reacted with an alcohol or an amine or
ammonia to give an ester or amide. A primary amide can be dehydrated to give a nitrile.
A sulfur atom, for example in an alkyl-S group or in a heterocyclic ring, can be oxidized
with a peroxide like hydrogen peroxide or a peracid to give a sulfoxide moiety S(O) or a
25 sulfone moiety S(O),. A carboxylic acid group, a carboxylic acid ester group and a
ketone group can be reduced to an alcohol, for example by means of a complex hydride
such as lithium aluminum hydride, lithium borohydride or sodium borohydride. A
compound of the formula | or an intermediate such as a compound of the formula I,
which contains a double bond or a triple bond in the group X, which can be readily
30 obtained via a transition metal-catalyzed coupling reaction from a compound of the
formula XIV containing a double or triple bond in the group X* and a compound of the

formula Xlll as outlined above, can be converted into a compound in which X is a



Glycerol 85%10% Methylparaben0.2% 25 Propylparaben0.03% Croscarmellose-sodium4% HCI /
NaOHqs\& %ﬂ t I@ to 7.5) Waterad 100% Compound of example 10.049 §>I g 0(§¥0%
Methylpa % géé Iparaben0.03% 5 Croscagrﬁ;]ellose-sodium4% HC H\fz I—%@ié%b g‘% the

pH to 7.5) Waterad 100% 10 Preparation example 3 Compound of example 10.0004%

saturated group, by hydrogenation in the presence of hydrogenation catalyst such as a
palladium catalyst.

All reactions used in the above-described syntheses of the compounds of the formula |
5 are per se well known to the skilled person and can be carried out under standard
conditions according to, or analogously to, procedures described in the literature, for
example in Houben-Weyl, Methoden der Organischen Chemie (Methods of Organic
Chemistry), Thieme-Verlag, Stuttgart, or Organic Reactions, John Wiley & Sons, New
York. If desired, the obtained compounds of the formula I, as well as any intermediate
10 compounds, can be purified by customary purification procedures, for example by
recrystallization or chromatography. As already mentioned, all starting compounds and
intermediates employed in the above-described syntheses which contain an acidic or
basic group, can also be employed in the form of salts, and all intermediates and final
target compounds can also be obtained in the form of salts. As likewise mentioned
15 above, depending on the circumstances of the specific case, in order to avoid an
unwanted course of a reaction or side reactions during the synthesis of a compound it
can generally be necessary or advantageous to temporarily block functional groups by
introducing protective groups and deprotect them at a later stage of the synthesis, or to
introduce functional groups in the form of precursor groups which later are converted
20 into the desired functional groups. As examples of protecting groups amino-protecting
groups may be mentioned which can be acyl groups or alkyloxycarbonyl groups, for
example a tert-butyloxycarbonyl group (= Boc) which can be removed by treatment with
trifluoroacetic acid (= TFA), a benzyloxycarbonyl group which can be removed by
catalytic hydrogenation, or a fluoren-9-ylmethoxycarbonyl group which can be removed
25 by treatment with piperidine, and protecting groups of carboxylic acid groups which can
be protected as ester groups, such as tert-butyl esters which can be deprotected by
treatment with trifluoroacetic acid, or benzyl esters which can be deprotected by
catalytic hydrogenation. As an example of a precursor group the nitro group, which can
be converted into an amino group by reduction, for example by catalytic hydrogenation,
30 may be mentioned. Such synthesis strategies, and protective groups and precursor

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



PEG40010% 15 Methylparaben0.2% Propylparaben0.03% Croscarmellose-sodium4% HCI / NaOHqs
(to adjus%%{#i é&iﬁaterad 100% 20 Preparation example 4 Compouryggf(%%ﬁ@i&%ég
PEG40010% 8 raben0.2% Propylparaben0.03% Croscarmellose-sodi 0 Hgs
(to adjust the pH to 7.5) Waterad 100% The hydrogels are preparations for dermal application. The

hydrogels can be applied to open wound regions. The hydrogels comprise the medicament in
dissolved form, thus ensuring rapid skin and tissue penetration.

Another subject of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the compounds of the formula I, including the
compounds of the formulae II, I, IV, V, VI, VII, VIII, IX, X, XI, XII, XIlI, XIV, XV, XVI,
XVII, XVII, IXX, XX, XXI, XXII, XX, XXIV, XXV and XXVI in which Alk, A, X, X3, R,

5 R?%R*® R% FGY FG? FG® FG* L', L? L* and L* are defined as above, in any of their
stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and their salts,
and solvates of any of them, and their use as intermediates. The invention also includes
all tautomeric forms of the said intermediates and starting compounds. All explanations
given above and embodiments specified above with respect to the compounds of the

10 formula | also apply correspondingly to the said intermediates and starting materials.
Subject of the invention are in particular the novel specific starting compounds and
intermediates disclosed herein. Independently thereof whether they are disclosed as a
free compound and/or as a specific salt, they are a 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

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

of them.

The compounds of the formula I, optionally in combination with other pharmacologically
active compounds, can be administered to animals, in particular to mammals including

20 humans, as pharmaceuticals by themselves, in mixtures with one another, or in the form
of pharmaceutical compositions. The administration can be carried out orally, for
example in the form of tablets, film-coated tablets, sugar-coated tablets, granules, hard
and soft gelatin capsules, solutions including aqueous, alcoholic and oily solutions,
juices, drops, syrups, emulsions or suspensions, rectally, for example in the form of

25  suppositories, or parenterally, for example in the form of solutions for subcutaneous,
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,

30 among others, on the disease to be treated and on its severity.



An aseptic preparation process ensures that no additional microbiological 5contaminations enter the
wound as, a resul h plication of the medicamept. In one embodiment vati §§1 I-
and prop%a%%e%@éﬁgﬁditionaﬂy incorporated into"the hydrogel to keep tﬁ?ﬁﬁo&ﬁ@ ? .

In one embodiment, the hydrogel comprises the compounds of the formula I in 10concentrations of
0.04- 0.0004% (m/m). The aseptic hydrogel is stored in suitable sterile containers. In one embodiment,

the hydrogel is stored in sterile containers made of polypropylene. 15The amount of a compound of
the formula | and/or its physiologically acceptable salts and/or solvates present in the pharmaceutical

compositigrs dpnpallidargerdrRimanauicad dsaisbh8ainmgefed exprals. framabacs (isdp about
500 mg, for example from about 1 to about 200 mg, per unit dose, but depending on the type of the

pharmacETRA L BRSoSHIEIPIE AL ARiePbHSS NG 88 Bralra dB G eEMBhIBYIRINS 963 lally
comprisqdtion, e O tthebrsQ0RREse iy suriahsipf e e ponics efihsefogaylarkand/or its

physiologically acceptable salts and/or solvates. The production of the pharmaceutical corr%)lafitions

can be cHFTEIHHIIN'A1AURNRPINREWEPEHECIS tRISHIIS SNE GOMBIRURANP SRS &F (R hula |

andkpr thgie physipiginally. aereptalve isrjis @BAias seivatanyiggetet Ivith esacenmaiierselid or liquid
pharmaceutical carrier 25substances, or vehicles, and/or additives, or auxiliary substances, and, if a

combinafcdPO e Rcinvaryveia gl mﬁéoﬂﬁ%’ﬁ{%& 8[0%9’59{%9'9%569 4-having therapeutic or

prophylapiioaetimsieipang it éntopicav itadifationes peainsigtipgand dosage which can be used
in human or veterinary medicine. As carrier substances and additives, suitable organic and inorganic

substanaeszciurtherused adiabraothetitgachlinp RQanatuteriiewd seanrer avithditgjehmpounds of the
formula | or their physiologically acceptable salts or solvates. As examples of types of additives which

can be contgies ) ivemesnase dkoaleaiiepsiponmandynriticongiisel)yicdsimisolaberiatives,
10 water, and whose molecules are linked chemically, for example by covalent or ionic
bonds, or physically, for example by loop formation of the polymer chains, to form a
three-dimensional network. Owing to incorporated hydrophilic polymer components,
they swell in water with a considerable increase in volume, but without losing their
material hold. A hydrogel consists, for example, of a hydrophilic solvent (for example
15 water), a moisturizer (for example glycerol) and a gel former (for example

croscarmellose-sodium).
The examples below show suitable gel preparations:

20 Preparation example 1

Compound of example 1 0.0004%
Glycerol 85% 10%
Methylparaben 0.2%

25  Propylparaben 0.03%
Croscarmellose-sodium 4%
HCI / NaOH gs (to adjust the pH to 7.5)
Water ad 100%

30 Preparation example 2



thickeners, stabilizers, disintegrants, wetting agents, agents for achieving a depot effect, emulsifiers,
salts, for i ncing the osmotic pressyre, buffer substances, cal i d
aromatic@@%?[@i}%@sb @a%?be mentioned. Examplesl%g carrier substances ar%%ﬁgﬁ\?ggé?é%%n
physiological sodium chloride solution, vegetable 5oils, waxes, alcohols such as ethanol, isopropanol,
1,2-propanediol, benzyl alcohols or glycerol, polyols, mannitol, polyethylene glycols, polypropylene
glycols, glycerol triacetate, polyvinylpyrrolidone, gelatin, cellulose, carbohydrates such as lactose,
glucose, saccharose or starch like corn starch, stearic acid and its salts such as magnesium stearate,
talc, lanafinmediateusn ésdmpremixtures thereof, fpoargmple 10mixtures of water with one or more
organic solvents such as mixtures of water with alcohols. The compounds of the formula | and their
physiolodib¥i§tEadtable salts and solvates can¥¥ be lyophilized and the obtained lyophilisates
used for et fieih Of injectable compositions, $09, example. 15The dosage of a compound of the
formula | and/or a physiologically acceptable salt and/or solvate thereof to be administered depends
on the sfdAR¥BEERAEY, as is usual, has to be aldbtéd by the physician according to the customary
rules, andopaeeadwaotetBedngiyidual circumstanggs in order to achieve an optimum effect. It

depends, far example, on the nature and the severity of the disorder to be freated, the sex, age,
20weigh%|cﬁl>,89i'dual responsiveness of the htﬂﬁa{w&déﬂ%tglepaﬁbﬂ% the efficacy and duration of
action ofyipgtepmpound used, on whether the treadmenygs 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 formula I. In general, a daily dose from about 0.01 mg/kg to about 100 mg/kg, or from
about 0.1 mg/kg to about 25 10 mg/kg, or from about 0.3 mg/kg to about 5 mg/kg (in each case mg per
kgd,%El bodyweight), for example, is appropriate for administration to an adult weighing about 75 kg in

order to obtain the desired results. The daily dose can be administered in a single dose or, in particular
when largee panatiotsexanaolm®istered, divided into several, for example two, three or four, individual
doses. The administration can also be carried 30out continuously, for example by continuous infusion
or injection. Depending on the individual behavior in a specific case, it may be necessary to deviate
upward agslpywowadbfreraithelénticated dosageso.dbesesamples below illustrate the invention.

PEG400 10%

15 Methylparaben 0.2%
Propylparaben 0.03%
Croscarmellose-sodium 4%

HCI / NaOH gs (to adjust the pH to 7.5)
Water ad 100%

20
Preparation example 4
Compound of example 1 0.04%
PEG400 10%

25 Methylparaben 0.2%
Propylparaben 0.03%
Croscarmellose-sodium 4%

30

HCI / NaOH
Water

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



When example compounds containing a basic group were purified by preparative high 5pressure liquid

chromatogr %g—@zt%? n reversed phase (RP) cqlymn material and, as c ﬁ%gge%i; was a
gradientW@ { a %nd acetonitrile containing;gt%ifluoroacetic acid (TFE)gt(ﬁ(%?\%g I ?
obtained in the form of their acid addition salt with trifluoroacetic acid, depending on the details of the
workup such as evaporation or lyophilization conditions. In the names of the example compounds and

their structural 10formulae any such trifluoroacetic acid present is not specified. The prepared
compounds were in general characterized by spectroscopic data and chromatographic data, in

particulam Masy SRR BY bR e bRk Goredentian Apprisd Réninmménhydisgersecarmbeaissliey to
combined analytical HPLC/MS _characterization 15 (LC/MS), and/or nuclear irg:g)aqgnetic resonance

(NMR) sPEERVRVIERARIEN ARG ROEYRRETS ARTIHISRIERS RSN, S NURHE B HDHRogen

atoms arghtigintraplieiskis ansindletctoetiowiirin dd = double doublet, t = triplet, dt = double triplet, g
= quartet, m = multiplet; br = broad) of the signals is ?/B/en. In the MS characterization, in general the

P .
mass nuﬁﬁ%&sﬁﬂﬁ“) AR BHAR BFYRESRSBEUIESBRMI @ Qe BHETORYREEA ion such as the ion

M+15 e.gedMthininegiothe diteiptriadonatess arrissu Mot i evelpishcaesrfonies shelerathingneniiene
ionization method used, is given_. Generaltlﬁé the ionization meth%d was Iectros&a/pionization (ES)).

The LC/MERBAMRSHS RISSE N RIS 1HfWE: 289 RIPRERFAEBILAMH ASHEIBIABMEIC U RARES x 2 mm,

1.7 pm; fiew tatehjdkageminkebis mid\pathsgen 0Ptotiifluoroacetic acid; eluent B: acetonitrile;
gradient: from 93% A + 7% B to 5% A + 95% B in 1.2 min, then 5% A + 95% B for 0.2 min; MS

ionization method: ESI+ 30 Method LC2 Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow rate: 0.9
mi/min; ghieneAsmisdeinchi XhéonyieapiticepritBs ateionitpeuh 8s08%htorona@eid;igradient: from
95% A +5% Bto5% A + §5W Binl rpin then 5% A + 95% B for 0.6 min; MS ionization method:
ES}-Q Meﬁ?élf?'@f@agw&ﬁ Q%Léé(é-z} / x 2.1 mm, 1.7 pm; flow rate: 0.9 ml/min; eluent A:

water + 0.05% formic acid; eluent B: acetonitrile + 0.035% formic acid; gradient: from 95% A + 5% B to
5% A +95% B in 1.1 min, then 5% A + 95% B B(?r 0.6 min; MS jonization method:ESH
e aseptic hydrogel Is stored In suitable sterile containers. In one embodiment, the

hydrogel is stored in sterile containers made of polypropylene.

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

20 usually comprise from about 0.5 to about 90 percent by weight of the compound of the
formula | and/or its physiologically acceptable salts and/or solvates. The production of
the pharmaceutical compositions can be carried out in a manner known per se. To this
end, one or more compounds of the formula | and/or their physiologically acceptable
salts and/or solvates together with one or more solid or liquid pharmaceutical carrier

25 substances, or vehicles, and/or additives, or auxiliary substances, and, if a combination
medicament is desired, other pharmacologically active compounds having therapeutic
or prophylactic action are brought into a suitable form for administration and dosage
which can be used in human or veterinary medicine. As carrier substances and
additives, suitable organic and inorganic substances can be used which do not react in

30 an undesired manner with the compounds of the formula I or their physiologically
acceptable salts or solvates. As examples of types of additives which can be contained

in the pharmaceutical compositions and medicaments, lubricants, preservatives,



10 Method LC4 Column: Phenomenex, 4 pM, 10 x 2 mm, 1.7 pm; flow rate: 1.1 ml/min; eluent A: water
+ 0.05% g?L]J | @éjd eluent B: acetonitrile; gradient: from 80% A + 2%0/ % A+ 95% B in
0.8 min, }W %{3%%2815% o B for 0.6 min; MS ionizatioh method: ESI+ 15 Ex gﬁg%ﬁo/if)oeg%%
{445-(2,5-Difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- dimethylphenoxylacetic acid (a)
Diethyl 2-(4-methoxy-3,5-dimethylbenzoylamino)malonate 0 200 0 58.4 g of diethyl aminomalonate

hydrochloride were suspended in 300 ml of dichloromethane, and 115 ml of triethylamine were added
with ice cooling. At 0C, 54.8 g of 4-methoxy-3,5-dimethylbenzoyl chloride in 250 ml of dichloromethane

were thethritded dronuise:eniiedidiheymatd Wetfifgalriatagweareiaddenieviyisee potdhect,

agueous phase was seEarated off and extracted with 200 ml of dichloromethane. The combined

organic pHAYENGE STl SXPSERIRHINNEHERENY KR oemetic BIGESIHE: RUASLEY ARIBICERied over
sodium stiateniienadanthsennenimiegicrberaaistss wag b rawdivieae iR BiRHhar,

filtered off with suction and dried under reduced 5pressure. This gave 89.3 g (96%) of the title

compouriy A RACRS R N FERIEVHAKT RRYHABRIFRLSRIMI SN EIAS AMER BB RE = 0.94
min;gM/z 511337 Vididbhols such as ethanol, isopropanol, 1,2-propanediol, benzyl alcohols or

glycerol, polyols, mannitol, polyethylene glycols, polypropylene glycols, glycerol
triacetate, polyvinylpyrrolidone, gelatin, cellulose, carbohydrates such as lactose,
glucose, saccharose or starch like corn starch, stearic acid and its salts such as
magnesium stearate, talc, lanolin, petroleum jelly, or mixtures thereof, for example

10  mixtures of water with one or more organic solvents such as mixtures of water with
alcohols. The compounds of the formula | and their physiologically acceptable salts and
solvates can also be lyophilized and the obtained lyophilisates used for the production

of injectable compositions, for example.

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

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

25 10 mg/kg, or from about 0.3 mg/kg to about 5 mg/kg (in each case mg per kg of
bodyweight), for example, is appropriate for administration to an adult weighing about
75 kg in order to obtain the desired results. The daily dose can be administered in a
single dose or, in particular when larger amounts are administered, divided into several,
for example two, three or four, individual doses. The administration can also be carried

30 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.



(b) Sodium 4,6-dihydroxy-5-(4-methoxy-3,5-dimethylbenzoylamino)pyrimidine-2-thiolate  20.6 g of

thiourea W&éﬁ;ﬁggggzn 900 ml of dry ethanol, 75 ml of sodium metB?f‘HEﬁf&fﬁ%e@%@ in

methano er 15 min, 91.0 g of diethyl"2-(4-
methoxy-3,5-dimethylbenzoylamino)malonate were added a little at a time. Initially, this gave a clear
solution, and soon a pale-yellow precipitate was formed. The reaction was 15then stirred at 60C for 3
hours. At room temperature, the precipitated solid was filtered off with suction and washed with about
100 ml of ethanol and then with diethyl ether, and dried under reduced pressure. This gave 78.3 g
(84%) of the title compound which was reacted further without any further purification. LC/MS (Method
LC1): Rt =0.41 min; m/z = 322.05 [M-Na+2H] 20 (c)

N-(4,6-DIHYRIRG RIS RGO AP RAI RO ethoxy-3,5-dimethylbenzamide  22.78 g of
sodium hydroxide were initially charged in 735 ml of water, the mixture was cooled to 0C, 78.21 g of

sodium 4,6-dihydroxy-5-(4-methoxy-3,5- dimethylbenzoylamino)pyrimidine-2-thiolate and 365 ml of
N-methy VSOV SIRIGREEFE8 AN S Hﬁ‘ﬁ'ﬁt%@‘ﬂﬁﬂ%ﬂo&( TR MERTERETALYE Biffrd

drogviseprdlis i Hopid At Siaalbgr RASIIGIPNBIWA Yede cie ol s wate & suipirh 2ridgitaraneentrated
aqueous hydrochloric acﬂ% About 200 ml of water were added, and the pre}%ﬁgﬂted solid was filtered
[

off with sBRIFIWARREAGIH WETeaR FERHEN AR EHEY AnMRISRIL AP HIRaR CoRia g% 50.89 g

(67%) ofttitR tileac@tpavri( TEAGHhtMas weastrar it avitbauh any forthest pheficasiamdditiénMS
(Method LCfl):,Rt{EI&.GG min:. m/z = 3‘?6.05

-Chloro S AN Rt NELE TSNS A LR K b SHAR i vaporation

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

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

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

20 related ion such as the ion M+1, e.g. [M+1]", i.e. the protonated molecular ion [M+H]",
which was formed depending on the ionization method used, is given. Generally, the
ionization method was electrospray ionization (ESI). The LC/MS conditions used were

as follows.

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

30 Method LC2
Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 pm; flow rate: 0.9 ml/min; eluent A: water +
0.1% formic acid; eluent B: acetonitrile + 0.08% formic acid; gradient: from 95% A + 5%



Cl 15At room temperature, 45.95 g of N-(4,6-dihydroxy-2-methylsulfanylpyrimidin-5-yl)-4-

methoxyrﬁ( ug @ | amide were suspended with stirring in 125 ml of ;##3( V@g §§|§ e,
and the >§ 537% ﬁé?egﬁd at 70C for 36 hours. A:‘Ié cooling, the reaction ?u \%@%ﬁ éd
through a glass frit, giving a yellow solid which was introduced with stirring into a saturated aqueous
sodium bisulfate solution and stirred for 20 10 min. The solid was then filtered off with suction, washed

until neutral and dried. This gave 10.47 g (22%) of the title compound, which was reacted further
without any further purification. LC/MS (Method LC4): Rt = 0.88 min; m/z = 336.00 [M+H] WO

2013/0048%y 60P & WEB2H B20G3R AR kheN 520 B, 5 e Bffp s Hikronsip i aedestisbapwise

with stirring to a solution of 6.72 g of

7-chloro-Bs h-methoxy-S,5-dimethylphenyl)-5-methylsuIfanyloxazolo[5,4- d]pyrimidine in 140 ml of
dichloromethane. The reaction mixture was allowed to warm to 5room temperature and stirred for 2
hours. With ice cooling, another 1.33 g of boron tribromide were then added dropwise. After a further 2
hours, th¥FARHdfdas once

5 Column: UPLC BEH C18, 50 x 2.1 mm, 1.7 um; flow rate: 0.9 ml/min; eluent A: water +
0.05% formic acid; eluent B: acetonitrile + 0.035% formic acid; gradient: from 95% A +
5% B to 5% A + 95% B in 1.1 min, then 5% A + 95% B for 0.6 min; MS ionization
method: ESI”

10 Method LC4
Column: Phenomenex, 4 uM, 10 x 2 mm, 1.7 pum; flow rate: 1.1 ml/min; eluent A: water
+ 0.05% trifluoroacetic acid; eluent B: acetonitrile; gradient: from 80% A + 20% B to 5%
A + 95% B in 0.8 min, then 5% A + 95% B for 0.6 min; MS ionization method: ESI”

15 Example 1

{4-[5-(2,5-Difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetic acid

HO
; ‘ 72
O O |
=
9] N)\O
(a) Diethyl 2-(4-methoxy-3,5-dimethylbenzoylamino)malonate

/O O
N
O 60N

58.4 g of diethyl aminomalonate hydrochloride were suspended in 300 ml of

20

dichloromethane, and 115 ml of triethylamine were added with ice cooling. At 0C, 54.8
g of 4-methoxy-3,5-dimethylbenzoyl chloride in 250 ml of dichloromethane were then
added dropwise. After 2 hours at 0C, 100 ml of wat er were added dropwise, and the



more cooled to -20C, and sat. aqueous sodium bicarbonate solution was carefully added dropwise
The pha d at room temperature. T organlc phase was

over sod?&g?\%&%?eg &Tﬁe%fd and concentrated unde Oreduced pressure. %&Z&%M@%&? ted
with diisopropyl ether, filtered off with suction and air-dried. This gave 6.20 g (96%) of the title
compound, which was reacted further without any further purification. LC/MS (Method LC1): Rt = 1.12
min; m/z = 322.10 [M+H] 15(f) tert-Butyl [4-(7-chloro-5-methylsulfanyloxazolo[5,4-d]pyrimidin-210-2,6-
dimethylphenoxy]acetate ) 0 0 0 7.46 g of potassium carbonate were added to a solution of 4.34 g of

4-(7-chlogenfedusthissifamsaaziatedtol pyfinudin il AvirirosthviBherH Brdhem&hi€Orhe

dimethylformamide, and 2.90 g of tert-butyl bromoacetate were then added. The mixture was stirred at

60C for fﬂmﬁ‘féeé’o%'iear}@a%lﬂﬁﬁ%Wﬁﬂ% e nietihabe FrtePus v io gHasigaichasid was

filtered offattvaHcliafeanshivashed vwodiwataifake fREEEYWas tRkeAddMirtiehiPreMetidne wad dried
over sodium sulfate, ctlvateg(]*l carbon was added and the mixture was filtered and concentrated under

reduced B%@Eﬁg"‘l" IS0 JesioRy b I &Sr T RR LEMIBB AEURRiBAGAEE HORer RS Rithout

any furthgraagiiieation 5Vt 899 etiodui-d) 1 titid. 28ripaufdaitsowds[Mattea(ertagrButyl
[2,6-dimethy1-4- 85 meth%Isquan'yl -7- 0propyloxazolo[5 ,4-d]pyrimidin-2- yOphenoxy]acetate
without any further purificati

LC/MS (Method LC1): Rt = 0.94 min; m/z = 338.10 [M+H]"

(b) Sodium 4,6-dihydroxy-5-(4-methoxy-3,5-dimethylbenzoylamino)pyrimidine-2-thiolate

~ - +
10 HO N S Na
20.6 g of thiourea were suspended in 900 ml of dry ethanol, and 75 ml of sodium
methoxide solution (30% in methanol) were added. After 15 min, 91.0 g of diethyl 2-(4-
methoxy-3,5-dimethylbenzoylamino)malonate were added a little at a time. Initially, this
gave a clear solution, and soon a pale-yellow precipitate was formed. The reaction was
15 then stirred at 60C for 3 hours. At room temperatu re, the precipitated solid was filtered
off with suction and washed with about 100 ml of ethanol and then with diethyl ether,
and dried under reduced pressure. This gave 78.3 g (84%) of the title compound which
was reacted further without any further purification.
LC/MS (Method LC1): Rt = 0.41 min; m/z = 322.05 [M-Na+2H]"
20
(c) N-(4,6-Dihydroxy-2-methylsulfanylpyrimidin-5-yl)-4-methoxy-3,5-dimethylbenzamide

x/



Under argon and at -78C, 1.38 ml of a 2.0 M solution of n-propylmagnesium bromide in

tetrahydr, %) y added dropwise to a sojuytion of 1.09 g of tert-b XJ@J&E(IZ

10chloro- %mﬁ% oxazolo[5,4-d]pyrimidin-2- -2,6-dimethylphenox5j!a ? 629&3/99%%3%
iron(lll) acetylacetonate in 100 ml of dry tetrahydrofuran. The reaction was allowed to warm to room
temperature over a period of one hour and stirred for another two hours. Diethyl ether was then added

to the reaction mixture, and 10% strength aqueous sodium bisulfate solution was added with ice
cooling. The phases were 15 separated, and the aqueous phase was extracted twice with diethyl

ether. Theocpengipesoelianhisyaheseevae manhrdiyihanpdaririried aier seaiemtpelfairidiseirs and

concentrated under reduced pressure. The crude product %zflve, after chromatography on silica gel
(heptaneSPQIEH 1-8%ned 8621 13 Q1 896 N AL L WA Gk 109 IS MAtPiod LC2): Rt = 1.55 min; m/z

= 444.20diMtHyASe o prrRivey) dgripimethanar Henwhd 388 ROt eyt Ry Hakdey b 6-
dimethylphenoxylacetate /1 00 105 mg of tert-but

. | .
[2,6-dim&@fJehqadn Ry SAIRIR AR o&tc’y&&%{%‘?&’-’&ﬁ}m‘ﬂ%iWﬁé-eﬁf)*&‘?Mﬁﬁ%%?aéfWér’e initially
charged pird atl @O iglawipethantxiand Was o2e«tify aalprorerbeproiz asidgneigcadtiedeat room

temperature. After 1 h, the reaction was diluted with dichloromethane and washed twice with 1M

aqueousABHQHPHIBEALES AL NI F3th BaL RS WLEAGHESIRRS DR RERCANER Rty with

water. ThegvabanereaseiigthoyestratiwassidtateitiNeies andlcaneeataiadigidngmder mg (98%)
of the title comg(?und,which \p]/as reacted further wit o?t an¥ Iurther urification.
reduced pressure. This gave 50.89 g (67%) of the title compound, which was reacted
further without any further purification.

10 LC/MS (Method LC1): Rt = 0.66 min; m/z = 336.05 [M+H]"

(d) 7-Chloro-2-(4-methoxy-3,5-dimethylphenyl)-5-methylsulfanyloxazolo[5,4-
d]pyrimidine
Cl

\ /N | SN
O
e} N/)\S/

15 Atroom temperature, 45.95 g of N-(4,6-dihydroxy-2-methylsulfanylpyrimidin-5-yl)-4-
methoxy-3,5-dimethylbenzamide were suspended with stirring in 125 ml of phosphorus
oxychloride, and the mixture was heated at 70C for 36 hours. After cooling, the
reaction mixture was sucked through a glass frit, giving a yellow solid which was
introduced with stirring into a saturated aqueous sodium bisulfate solution and stirred for

20 10 min. The solid was then filtered off with suction, washed until neutral and dried. This
gave 10.47 g (22%) of the title compound, which was reacted further without any further
purification.

LC/MS (Method LC4): Rt = 0.88 min; m/z = 336.00 [M+H]"

25  (e) 4-(7-Chloro-5-methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenol



LC/MS (Method LC2): Rt = 1.41 min; m/z = 476.30 [M+H] 10(i) tert-Butyl
{445-(2,5-difluar. -7-propyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- dimet I 000
68 mg o?’é?é;s(@ﬁ?@(@% nate were added to a solﬁ& of 107 mg of tert-bwg(%%% (?éﬁtf
methanesulfonyl-7-propyloxazolo[5,4-d]pyrimidin-210-2,6-dimethylphenoxy]acetate in 151.1 ml of
NMP, and 32 mg of 2,5-difluorophenol were then added. The reaction mixture was heated in a
microwave synthesizer to 110C for 5 min and then cooled and poured onto ice. The precipitated
compound was taken up in ethyl acetate, washed with water until neutral, dried over sodium sulfate,
filtered and concentrated. The crude prodg¢t was chromatographed on silica gel (heptane/ethyl
acetate), giving 45 mg\(38%) of the 20title|compound. LC/MS (Method LC2): Rt = 1.53 min; m/z =
526.30 [M+H] (j) {445- ] ( Krpropyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxip@ceti ' ﬁicetic acid were added to a solution of 39 mg of
tert-butyl {445-(2,5- ) N/ s~
difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetate in 0.4 ml of
dichloromethane, and the mixture was stirred at room temperature for 16 h. 5 The reaction was then
concentrate® 0k &. 88dy of d pressulepandevecresidice o/ dsapviseadithittidiisg foopdatitien fitered off
B S P ech AR B S h ARG R RSBt AR LB ) R = 198
d]pyrimidine in 140 ml of dichloromethane. The reaction mixture was allowed to warm to

5 room temperature and stirred for 2 hours. With ice cooling, another 1.33 g of boron
tribromide were then added dropwise. After a further 2 hours, the reaction was once
more cooled to -20TC, and sat. aqueous sodium bicar bonate solution was carefully
added dropwise. The phases were separated at room temperature. The organic phase
was washed with water, dried over sodium sulfate, filtered and concentrated under

10 reduced pressure. The residue was triturated with diisopropyl ether, filtered off with
suction and air-dried. This gave 6.20 g (96%) of the title compound, which was reacted
further without any further purification.

LC/MS (Method LC1): Rt = 1.12 min; m/z = 322.10 [M+H]"

15  (f) tert-Butyl [4-(7-chloro-5-methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-

dimethylphenoxylacetate

Cl

%O
O O
9] N/)\S/

7.46 g of potassium carbonate were added to a solution of 4.34 g of 4-(7-chloro-5-
methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenol in 45 ml of

20 dimethylformamide, and 2.90 g of tert-butyl bromoacetate were then added. The mixture
was stirred at 60T for 1 h. The cooled reaction mix ture was then added to ice water,
and the precipitated solid was filtered off with suction and washed with water. The solid
was taken up in dichloromethane and dried over sodium sulfate, activated carbon was

added and the mixture was filtered and concentrated under reduced pressure. This



10 Example 2 {2,6-Dimethy1-447-propy1-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-

yllpheno i 51 (a) tert-Butyl

{2,6-dim§§§%ﬁi§?§ g’gﬁ-S-@,3,3-trif|uoropropoxy)ggzazolo[S,4-d]pyrimidinfSCé-T)éﬁﬁ‘?e%ﬁ%%%?ﬁe
116 mg of 3,3,3-trifluoropropan-1-ol were added to 46 mg of sodium hydride (60% pure in mineral oil)
in 1.5 ml of dry N,N-dimethylformamide. After 5 min, 111 mg of tert-butyl
[4-(5-methanesulfony1-7-propyloxazolo[5,4-d]pyrimidin-210-2,6- 20dimethylphenoxylacetate were
added, and the reaction was stirred initially at room temperature for 2 h and then at 80C for 15 min.

For workgéesatpoaded aot)estuh Eifiie aeithseliitpnitahadse de and dhe reretighyas axragtadthree

times with ethyl acetate. The combined organic phases were washed with water, dried over sodium
sulfate, EHEGIRN concentrated under reduced pressure. Purification by preparative HPLC 5gave 12

mg (10%q) ofNf® (iWetrepouydrEE/M 2 Mathad A E4RR1 & (834Min; m/z = 510.25 [M+H] (b)
{2,6-Dimethy1-447-propyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]|pyrimidin-2- yl]phenoxylacetic acid
HO 00/ IF .)< C:r" Nc)

5 (g) tert-Butyl [2,6-dimethyl-4-(5-methylsulfanyl-7-propyloxazolo[5,4-d]pyrimidin-2-

yl)phenoxylacetate

%O
O @]
e N/)\S/

Under argon and at -78C, 1.38 ml of a 2.0 M soluti on of n-propylmagnesium bromide in
tetrahydrofuran were slowly added dropwise to a solution of 1.09 g of tert-butyl [4-(7-

10 chloro-5-methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate and
44 mg of iron(lll) acetylacetonate in 100 ml of dry tetrahydrofuran. The reaction was
allowed to warm to room temperature over a period of one hour and stirred for another
two hours. Diethyl ether was then added to the reaction mixture, and 10% strength
agueous sodium bisulfate solution was added with ice cooling. The phases were

15 separated, and the aqueous phase was extracted twice with diethyl ether. The
combined organic phase was washed with water, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The crude product gave, after chromatography
on silica gel (heptanes/ethyl acetate), 0.11g (10%) of the title compound.
LC/MS (Method LC2): Rt = 1.55 min; m/z = 444.20 [M+H]"

20
(h) tert-Butyl [4-(5-methanesulfonyl-7-propyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-

dimethylphenoxylacetate

%O
; \ /I\I | =N
o) o)
0 N/)\S/

/7 \\

O O



Analogously to example 1 (j), the reaction of 12 mg of tert-butyl {2,6-dimethy1-447-

propy1-5-(3,3,3-1rifl poxy)oxazolo[5,4-d]pyrimigin-2-yl]phenoxylaceta i If ic acid
gave 11 (géig’/(g(%gg?i)tle compound. LC/MS (I\r/%%od LC2): Rt=1.36 mﬁdﬁgﬁ%%g&%%l ]
Example 3 {445-(2-Fluorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxylacetic acid HO 00 Analogously to example 1 (g), the reaction of 1.50 g of

tert-butyl [4-(7-chloro-5- methylsulfanyloxazolo[5,4-d]pyrimidin-210-2,6-dimethylphenoxy]acetate with
isobutylmagnesium bromide gave 0.31 g (20%) of the title compound. 5 LC/MS (Method LC2): Rt =

1.44 miny 082 451@e3@ My HD(B) datieBivl - (5-methylsulfanyl-7-propyloxazolo[5,4-d]pyrimidin-2-
[4-(7-isobuty1-5-methanesulfonyloxazolo[5,4-d]pyrimidin-2-y1)-2,6- dimethylphenoxylacetate

10AnalodBREG B ARGME YRTEHEURILCHBRTEFE. 41 hoMERL HDIgRMS LRy i 128 mg of 3-

chloroperbenzoic acid were added at room temperature. After 1 h, the reaction was
diluted with dichloromethane and washed twice with 1M aqueous sodium hydroxide

5 solution, then with sat. aqueous sodium sulfite solution and finally with water. The org.
phase was dried over sodium sulfate, filtered and concentrated, giving 107 mg (98%) of
the title compound, which was reacted further without any further purification.
LC/MS (Method LC2): Rt = 1.41 min; m/z = 476.30 [M+H]"

10 (i) tert-Butyl {4-[5-(2,5-difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetate

o

68 mg of potassium carbonate were added to a solution of 107 mg of tert-butyl [4-(5-
methanesulfonyl-7-propyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate in
15 1.1 ml of NMP, and 32 mg of 2,5-difluorophenol were then added. The reaction mixture
was heated in a microwave synthesizer to 110 for 5 min and then cooled and poured
onto ice. The precipitated compound was taken up in ethyl acetate, washed with water
until neutral, dried over sodium sulfate, filtered and concentrated. The crude product
was chromatographed on silica gel (heptane/ethyl acetate), giving 45 mg (38%) of the
20 title compound.
LC/MS (Method LC2): Rt = 1.53 min; m/z = 526.30 [M+H]"

() {4-[5-(2,5-Difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid



methylsulfanyloxazolo[5,4-d]pyrimidin-210-2,6-dimethylphenoxy]acetate with 3- chloroperbenzoic acid

gave 0.31 g.(939 jtle compound. LC/MS (Method LC2): Rt = 1.43 min, = +H]
15(c) tert- t?ﬁ{@(g% orophenoxy)-7-is.obuty|ox§§c1)lo[5,4-d]pyrimidin-2r-7}£‘]t-g?g-l:>261%9/88:*‘[5@6!_I
dimethylphenoxylacetate Analogously to example 1 (i), the reaction of 60 mg of tert-butyl
[4-(7-isobuty1-5- methanesulfonyloxazolo[5,4-d]pyrimidin-2-y1)-2,6-dimethylphenoxy]acetate with 2-
fluorophenol gave 64 mg (100%) of the title compound. LC/MS (Method LC4): Rt = 1.01 min; m/z =
522.25 [M+H] 5 (d) {445-(2-Fluorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxylacetic acid  Analogously to example 1 (j), the reaction of 64 mg of tert-butyl
{4-[5-(2-fluorophgnoxy)- 107-isobutyloxazolo[5,4-d]pyrimidin-2tyl]-2,6-dimethylphenoxylacetate with
trifluoroacetic acid gave 33 mg MS (Method LC2): Rt = 1.40 min; m/z
= 466.20 [M+H] Exdmple 4
15{447-Isobuty1-@(3,3,3-Ct)r| opoxyyoxa -d]pyr

55 ul of trifluoroacetic acid were added to a solution of 39 mg of tert-butyl {4-[5-(2,5-

difluorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate in

0.4 ml of dichloromethane, and the mixture was stirred at room temperature for 16 h.
5 The reaction was then concentrated under reduced pressure, and the residue was

triturated with diisopropyl ether, filtered off with suction and dried. This gave 21 mg

(60%) of the title compound.

LC/MS (Method LC2): Rt = 1.38 min; m/z = 470.20 [M+H]"

10 Example 2
{2,6-Dimethyl-4-[7-propyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-

yllphenoxy}acetic acid

HO

2 \ 2
o © LA K
S N/)\O F

(a) tert-Butyl {2,6-dimethyl-4-[7-propyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-
15 2-yllphenoxy}acetate

e
N F

© © g | /)\ /\)<F
O™ ™N" "o F

116 mg of 3,3,3-trifluoropropan-1-ol were added to 46 mg of sodium hydride (60% pure
in mineral oil) in 1.5 ml of dry N,N-dimethylformamide. After 5 min, 111 mg of tert-butyl
[4-(5-methanesulfonyl-7-propyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-

20 dimethylphenoxy]acetate were added, and the reaction was stirred initially at room



dimethylphenoxylacetic acid (a) tert-Butyl

{447-isoﬂ§]%8£éﬁ9%éri}%oropropoxy)oxazolo[5,4-gll?yrimidin-2-y1]-2,6- dlgﬁ@%ﬂ,ﬁ%’l‘%&{w@m

Analogo a), the reaction of 95 mgof tert-butyl [4-(7-isobu
methanesulfonyloxazolo[5,4-d]pyrimidin-2-y1)-2,6-dimethylphenoxy]acetate with 3,3,3-
trifluoropropan-1-ol gave 10 mg (10%) of the title compound. 5 LC/MS (Method LC4): Rt = 0.96 min;
m/z = 524.25 [M+H] (b) {447-Isobuty1-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxylacetic acid 10Analogously to example 1 (j), the reaction of 8 mg of tert-butyl

{447-isoheiper=ii®d Jo i HIARPRAMM BEZOleFS.4 -y o idiNotkv . Satlime sy ey aaatate with
trifluoroacetic acid gave 4 mg (56%) of the title compound. LC/MS (Method LC4): Rt = 0.80 min; m/z =

468.15 [AYASPLHERD WA 20008, e HiG BRIk yier-RERERAU SR [ e M SHIN- 3SARE 6
dimethylpienexiBrfits agjen(@pteitStvere washed with water, dried over sodium sulfate,
{445-(3-chIorophenoxy)-?-isobutyloxazoloéS,4-d]cif>yrimidin-2-|¥1]_-2,6-_dimethyl henoxylacetate
filtered and concentrated under reduced pressure. Purification by preparative HPLC
5 gave 12 mg (10%) of the title compound.

LC/MS (Method LC4): Rt = 0.93 min; m/z = 510.25 [M+H]"

(b) {2,6-Dimethyl-4-[7-propyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-

yllphenoxy}acetic acid

HO

o © A KF
O N/)\O F

10
Analogously to example 1 (j), the reaction of 12 mg of tert-butyl {2,6-dimethyl-4-[7-
propyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-ylJphenoxy}acetate with
trifluoroacetic acid gave 11 mg (83%) of the title compound.
LC/MS (Method LC2): Rt = 1.36 min; m/z = 454.10 [M+H]"

15

Example 3
{4-[5-(2-Fluorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

HO

20 (a) tert-Butyl [4-(7-isobutyl-5-methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-

dimethylphenoxylacetate



Analogously to example 1 (i), the reaction of 60 mg of tert-butyl [4-(7-isobuty1-5-

5metha If 5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with 3- gave
65 mg (1 A?@ﬁ%@é’t%ﬁompound. LC/MS (MethodLC4): Rt = 1.04 min; Eﬁ%ﬁgggg%%b% (b)
{445-(3-Chlorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- 10dimethylphenoxylacetic acid
Analogously to example 1 (j), the reaction of 62 mg of tert-butyl {445-(3-chlorophenoxy)-
7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetate with trifluoroacetic acid gave 31
mg (45%) of the title compound. 15LC/MS (Method LC2): Rt = 1.44 min; m/z = 482.14 [M+H] Example
6 {445-(3-Chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin2-y1]-2,6- dimethylphenoxylacetic acid (a)
tert-Butyl {445-(3-chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- dimethylphenoxylacetate

Analogously to example 1 (g), the reaction of 1.50 g of tert-butyl [4-(7-chloro-5-
methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with
isobutylmagnesium bromide gave 0.31 g (20%) of the title compound.

5 LC/MS (Method LC2): Rt = 1.44 min; m/z = 458.30 [M+H]"

(b) tert-Butyl [4-(7-isobutyl-5-methanesulfonyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-
dimethylphenoxylacetate

%70
>/'_\ N~ SN
O O
O | N/)\S/
/7 \\
O O

10  Analogously to example 1 (h), the reaction of 0.31 g of tert-butyl [4-(7-isobutyl-5-
methylsulfanyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with 3-
chloroperbenzoic acid gave 0.31 g (93%) of the title compound.

LC/MS (Method LC2): Rt = 1.43 min; m/z = 490.20 [M+H]"

15 (c) tert-Butyl {4-[5-(2-fluorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetate

o
o}_\o—%}—{ Sy



5Analogously to example 1 (i), the reaction of 104 mg of tert-butyl [4-(5-methanesulfony1-

7-propyl I v Imidin-2-y1)-2,6-dimethylphenoxylacetate with 3-ch| % mg
(100%) o¥:tﬁe%t§g€bo¢%%>gﬂd. LC/MS (Method LCZ)E t=1.42 min; m/z = 5%{%% %ﬁ%}&g
{445-(3-Chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- dimethylphenoxylacetic acid
Analogously to example 1 (j), the reaction of 115 mg of tert-butyl {445-(3-

chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxylacetate with
15trifluoroacetic acid gave 44 mg (43%) of the title compound. LC/MS (Method LC2): Rt = 1.29 min;

m/z = 468 2R diybid\Fxrsxaididle 1 (#Abdd<akiasakamey iy osebrutviaypreiaisstislipyranidin-2-y1]-2,6-
20dimethylphenoxylacetic acid

24 RS Sy B F N SRy A -2 GRe B o e RRRS S B 8 il 2

fluorophenol gave 64 mg (100%) of the title compound.
LC/MS (Method LC4): Rt = 1.01 min; m/z = 522.25 [M+H]"

(d) {4-[5-(2-Fluorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

HO

Analogously to example 1 (j), the reaction of 64 mg of tert-butyl {4-[5-(2-fluorophenoxy)-
10  7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate with trifluoroacetic

acid gave 33 mg (56%) of the title compound.

LC/MS (Method LC2): Rt = 1.40 min; m/z = 466.20 [M+H]"

Example 4

15  {4-[7-lIsobutyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetic acid

HO

(a) tert-Butyl {4-[7-isobutyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetate



525.6 g of 2-(4-chlorophenyl)acetamidine hydrochloride were dissolved in 425 ml of dry ethanol, and
70 ml of [ ide were added. After 15 mip, 42.2 g of 2-diethyl

(4-methoﬁ%§§@§§§ enzoylamino)malonate W€$Z added a little at a timE,CeI(E'E’r?eoﬂe%{%ﬁéﬁ%as
then stirred at 80C for 2 h. After cooling to room temperature, the precipitated solid was filtered off with
suction, washed with a little ethanol and 10 tetrahydrofuran and dried under reduced pressure. This
gave 41.5 g (85%) of the title compound, which was reacted further without any further purification.
LC/MS (Method LC1): Rt = 0.81 min; m/z = 414.1 [M+H] 15(b)
5-(4-Chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazelo[5,4-d]pyrimidin-7-ol O h. The mixture
was then allowed to cool. The solid formed was filtered off with suction, washed with diethyl ether and

dried. This gave 21\1g (55%) of the title compound. LC/, ethod LC2): Rt = 1.24 min; m/z = 396.0
[M+H] 5(c) 7-Chlorg-5-(4.chlorobenzyl)-2-(4-methoxy-3|5-dimethylphenyl)oxazolo[5,4- d]pyrimidine CI

O O

Analogously to example 2 (a), the reaction of 95 mg of tert-butyl [4-(7-isobutyl-5-
methanesulfonyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with 3,3,3-
trifluoropropan-1-ol gave 10 mg (10%) of the title compound.

5 LC/MS (Method LC4): Rt = 0.96 min; m/z = 524.25 [M+H]"

(b) {4-[7-1sobutyl-5-(3,3,3-trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetic acid

HO
’2 \ Z
o 0 K
O N/)\O F

10 Analogously to example 1 (j), the reaction of 8 mg of tert-butyl {4-[7-isobutyl-5-(3,3,3-
trifluoropropoxy)oxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate with
trifluoroacetic acid gave 4 mg (56%) of the title compound.

LC/MS (Method LC4): Rt = 0.80 min; m/z = 468.15 [M+H]"

15 Example 5

{4-[5-(3-Chlorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

HO



10 g of 5-(4-chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidin-7-ol and 50 ml of
phosphoyus.o | ere heated at 90C for 5 h._ The mixture was 10the t Té}f solid
formed M@fﬁi&%ﬁ% suction, washed with dieq yl ether and dried. ThE%Iﬁ;%S%iZZB(%%go of the
titte compound. LC/MS (Method LC2): Rt = 1.09 min; m/z = 414.1 [M+H]  (d)
5-(4-Chlorobenzyl)-7-isobuty1-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4- 15d]pyrimidine  Under

argon and at 0C, 2.0 ml of a 2.0 M solution of isobutylmagnesium bromide in tetrahydrofuran were
slowly added dropwise to a degassed solution of 1.50 g of 7-

chloro-5-(4y¢btebsn ! )s2($icmetdpredoxpimesoynfieoviaxam olg)dyslpidimizips-2@and 65 mg of

iron(lll) acetylacetonate in 20 ml of dry tetrahydrofuran. After 15 min at OC, diethyl ether was added to
the reactBA RIS ARY 1305 &lfength aqueous citric acid solution was added with ice cooling. The
phases were separated, and the aqueous phase was extracted twice with diethyl ether. The combined
organic phases was washed with water, dried over sodium|sulfate, filtered and concentrated under
reduced

Analogously to example 1 (i), the reaction of 60 mg of tert-butyl [4-(7-isobutyl-5-

5 methanesulfonyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with 3-
chlorophenol gave 65 mg (100%) of the title compound.
LC/MS (Method LC4): Rt = 1.04 min; m/z = 538.25 [M+H]"

(b) {4-[5-(3-Chlorophenoxy)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-
10 dimethylphenoxy}acetic acid

HO

Analogously to example 1 (j), the reaction of 62 mg of tert-butyl {4-[5-(3-chlorophenoxy)-
7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate with trifluoroacetic
acid gave 31 mg (45%) of the title compound.

15 LC/MS (Method LC2): Rt = 1.44 min; m/z = 482.14 [M+H]"

Example 6
{4-[5-(3-Chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-
dimethylphenoxy}acetic acid



pressure. From the crude product, 0.80 g (51%) of the title compound was isolated after reprecipitation
from ace t ethod LC2): Rt = 1.60 mjj; m/z = 436.17 [M+H]

445-(4-C (?@%@@v-lg%%butyloxazoloﬁ,4-d]pyri in-2-y1]-2,6-dimethylp%gz[(l)'lzp%\%é%%%%%?to
example 1 (e), the reaction of 850 mg of 5-(4-chlorobenzyl)-7-isobuty1-2-
(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidine with boron tribromide gave 690 mg (84%) of
the title compound. 10LC/MS (Method LC2): Rt = 1.51 min; m/z = 422.16 [M+H] (f) tert-Butyl
{445-(4-chlorobenzy1l)-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1]-2,6- dimethylphenoxylacetate
15Analogously to example 1 (f), the reaction of 684 of 445-(4-chlorobenzyl)-7-

isobutyloxazolojqe4-d]pyrimidin-2-y1]-2,6-dimethylphenol with tert-butyl bromoacetate gave 800 mg
(92%) of the title c%l@;ind. LC/MS (Methd LC2); Rt = 1.62 min; m/z = 536.22 [M+H] 20(g)

{445-(4- Chloroberé 1)- - dimethylphenoxylacetic acid
Cl

(a) tert-Butyl {4-[5-(3-chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetate

%O N AN
%@ s¥el

5 Analogously to example 1 (i), the reaction of 104 mg of tert-butyl [4-(5-methanesulfonyl-
7-propyloxazolo[5,4-d]pyrimidin-2-yl)-2,6-dimethylphenoxy]acetate with 3-chlorophenol
gave 115 mg (100%) of the title compound.

LC/MS (Method LC2): Rt = 1.42 min; m/z = 524.30 [M+H]"

10  (b) {4-[5-(3-Chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

HO
e AWt
o o©

O N/)\O Cl

Analogously to example 1 (j), the reaction of 115 mg of tert-butyl {4-[5-(3-

chlorophenoxy)-7-propyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate with
15 trifluoroacetic acid gave 44 mg (43%) of the title compound.

LC/MS (Method LC2): Rt = 1.29 min; m/z = 468.20 [M+H]"

Example 7
{4-[5-(4-Chlorobenzyl)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-
20 dimethylphenoxy}acetic acid



Analogously to example 1 (j), the reaction of 784 mg of tert-butyl {445-(4-chlorobenzyl)-
7-isobutylgxazql - rimidin-2-yl]-2,6-dimethylphenoxylacetate with trif I I 702
mg (1002% oé&ﬁizgé%gipound. 5LC/MS (Method LC2): Rt = 1.47 min; mlkjg[f&%%;i{%?ﬁh?%égmple
8: [4-(5-Benzyl-7-isobutyloxazolo[5,4-d]pyrimidin-210-2,6-dimethylphenoxy]acetic acid 1010 mg of
palladium on carbon (10%) were added to a solution of 50 mg of {445-(4-
chlorobenzyl)-7-isobutyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-dimethylphenoxylacetic acid, and the
mixture was hydrogenated at 5 bar overnight. Thre times, another 10 mg of palladium on carbon (10%)
were added and the mixture was in each case hydrogenated for a day. For work-up, the catalyst was
filtered off through Celite and the solution 15 obtaine@ was concentrated. The residue was purified by
HPLC. This gave 7 mg (18%) of the title compoune S (Method LC2): Rt = 1.43 min; m/z =
446.30 [M+H] E ple 9 20{445-(4-Chlorobenzy1)-7-isopropyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxylageticacid Cl
5-(4-Chlorobenzyt)-7-isofy

oxazolo[5,4- d]pyrimidine

(a) N-[2-(4-Chlorobenzyl)-4,6-dihydroxypyrimidin-5-yl]-4-methoxy-3,5-
dimethylbenzamide

@)
- OH
N S
Oy
@) =
HO N

5 25.6 g of 2-(4-chlorophenyl)acetamidine hydrochloride were dissolved in 425 ml of dry
ethanol, and 70 ml of sodium methoxide were added. After 15 min, 42.2 g of 2-diethyl
(4-methoxy-3,5-dimethylbenzoylamino)malonate were added a little at a time, and the
reaction was then stirred at 80T for 2 h. After co oling to room temperature, the
precipitated solid was filtered off with suction, washed with a little ethanol and

10 tetrahydrofuran and dried under reduced pressure.
This gave 41.5 g (85%) of the title compound, which was reacted further without any
further purification.
LC/MS (Method LC1): Rt = 0.81 min; m/z = 414.1 [M+H]"

15 (b) 5-(4-Chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidin-7-ol

Cl
\ NN
o) &l
O N/
40 g of N-[2-(4-chlorobenzyl)-4,6-dihydroxypyrimidin-5-yl]-4-methoxy-3,5-
dimethylbenzamide and 150 ml of phosphorus oxychloride were heated at 70T for 1.5



5Analogously to example 7 (d), the reaction of 1.5 g of 7-chloro-5-(4-chlorobenzyl)-2- (4-

methoxy-3,2-di | yl)oxazolo[5,4-d]pyrimiding with isopropylmagne 5 mg
(11%) of\&é %@%&%gggﬁd LC/MS (Method LC2): Rt = 1.60 min; m/z = 42 SZE)%{EP %%%%&g
445-(4-Chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-dimethylphenol  Analogously to
example 1 (e), the reaction of 170 mg of
5-(4-chlorobenzyl)-7-isopropyl2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidine with boron
tribromide gave 115 mg (70%) of the title compound. 15LC/MS (Method LC2): Rt = 1.50 min; m/z =
408.14 [M+ridontrfitnBudd44en(4tive@ e ran)) Thisepirpidexaeniohs 4rdmdiotdntg yidtbh;

dimethylphenoxylacetate Analogously to example 1 (f), the reaction of 80 m

445-(4-cHBREGEHYHY di'ﬂ?bﬁb%%?’f&!é‘%&\ﬂ?ﬁzﬂﬁ]ﬁy@uﬁYﬁ%b@l@‘lﬁ%%&ﬁﬂaﬁé}%ﬁmﬂ@rt butyl

bromoacete gqaneethotna €39Rtat theditesompatizdext fYME])(Method LC4): Rt = 1.15 min; m/z =
522.15 [M+H] (d) {445-(4-Chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-y1]-2,6-
dimethylphenoxylacetic acid

5 (c) 7-Chloro-5-(4-chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-

d]pyrimidine

Cl
Cl
\ NN
0 &
O N/
10 g of 5-(4-chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidin-7-ol
and 50 ml of phosphorus oxychloride were heated at 90C for 5 h. The mixture was
10 then allowed to cool. The solid formed was filtered off with suction, washed with diethyl

ether and dried. This gave 10.4 g (99%) of the title compound.
LC/MS (Method LC2): Rt = 1.09 min; m/z = 414.1 [M+H]"

(d) 5-(4-Chlorobenzyl)-7-isobutyl-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-
15 d]pyrimidine

Cl
@) N/

Under argon and at 0C, 2.0 ml of a 2.0 M solution of isobutylmagnesium bromide in
tetrahydrofuran were slowly added dropwise to a degassed solution of 1.50 g of 7-
chloro-5-(4-chlorobenzyl)-2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidine

20 and 65 mg of iron(lll) acetylacetonate in 20 ml of dry tetrahydrofuran. After 15 min at
0<C, diethyl ether was added to the reaction mixtur e, and 10% strength aqueous citric
acid solution was added with ice cooling. The phases were separated, and the aqueous

phase was extracted twice with diethyl ether. The combined organic phases was
washed with water, dried over sodium sulfate, filtered and concentrated under reduced



10Analogously to example 1 (j), the reaction of 67 mg of tert-butyl {445-(4-chlorobenzy1)-7-

isopropy - imidin-2-yl1]-2,6-dimethylphenoxylacetate with trifl i I 74
mg (100‘%@%1%@2%p0und. LC/MS (Method LC2): Rt = 1.47 min; m/z Eﬁ%@?%@?@/&
Determination of the pharmacological activity A) GTP-y-S assay using human Edg-1 receptors 20In
order to determine the Edg-1 receptor activation by the compounds of the invention, a GTP-y-S
(GTP-y-S = guanosine 51-[thio]triphosphate) assay for G-protein coupled receptor binding based on
the scintillation proximity assay principle was used, employing a cell membrane preparation from a
CHO FlpgressilringronictheaiatieiveliLeycossp g $5esoinss ivenaiednpoananinls igvistell bier
generation The FlpinTM expression system (Invitrogen, cat. no. K6010-01) allows the generation of
stable mEPREFIRIALAN TFRD AESRAIEH&he gene of interest has been integrated through 5homologous
recombinatim\{ &Pk ficcynemic josatinm callet-FBdrezgmbigtion Target (FRT) site by means of
an Flp recombinase encoded by the p0G44 expression plasmid. The integration of the pcDNAS/FRT
expression construct into the Flp-In host cell line genome results in the transcription of the gene of
intergst. (d)sBigl CaRSEssed\IR!isiIbesamR Xy TB/ At ]ispiBtadin-20yDrealansipyisheaosfection,
200 000 Flp-In-CHO cells were seeded in Ham F-12 medium (Invitrogen, cat. no. 31765)
supplemented with 10% fetal calf serum (FC$; Perbio Science, cat. no. 5H30068.03) in a 6-well plate
and incubated at 37C / 5% CO2 overnight. Using the FUGENE(r) 6 transfection reagent (Roche, cat.

no. 11988387001),
N AN Cl
N
NG

Analogously to example 1 (e), the reaction of 850 mg of 5-(4-chlorobenzyl)-7-isobutyl-2-

(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidine with boron tribromide gave 690
mg (84%) of the title compound.
10 LC/MS (Method LC2): Rt = 1.51 min; m/z = 422.16 [M+H]"

(f) tert-Butyl {4-[5-(4-chlorobenzyl)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetate

%%%}%Ii@

15 Analogously to example 1 (f), the reaction of 684 mg of 4-[5-(4-chlorobenzyl)-7-
isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenol with tert-butyl bromoacetate
gave 800 mg (92%) of the title compound.

LC/MS (Method LC2): Rt = 1.62 min; m/z = 536.22 [M+H]"

20  (g) {4-[5-(4-Chlorobenzyl)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid



15 cells were cotransfected with the Flp recombinase expression plasmid p0G44 and a modified
plasmid eﬁw ning the edg-1 gene (accegsion no. NM_001400)

PCDNAS. /ﬁég%) DEST-EDG-1 with a 9:1 f&tio. To obtain the modﬁgg)ﬁ%ﬁ‘&z/oeszgs
pPcDNAS-FRT-TO_nFLAG_DEST plasmid, the Invitrogen plasmid pcDNA5/FRT/TO (Invitrogen, cat.
no. V6520-20) was adapted to the Gateway(r) 20(Invitrogen) cloning system by inserting a Gateway
cassette containing attR recombination sites flanking a ccdB gene and a chloramphenicol-resistance

gene (Gateway Conversion System, Invitrogen, cat. no. 11828-029). In addition a FLAG tag epitope
was added before the 5' att recombination site to allow recombinant expression of N-terminally

containing 6 pl &1 UGENE(r) €
reagent/DNA com as disgi
37C. Then the celfs from@we
containing Ham F-12 medium Supf ’
incubated another 24 h. 48 h dfter transfection, the medium was replaced by selection medium (Ham
F-12 supplemented with 10% of FCS and 300 vg/m1 of hygromycin B (Invitrogen, cat. no.

10687- 0]@0)31Id’¢mmi¢d@exmaple><bl@ianmedreaeﬁpﬂ td Badlayw)oftteat fesigtdat [pe(@utitiorobeneily-had
grown. Cells iSever I|tte d into, flaské s that th lls 5did not.reach
more thgﬁ (:onﬁufler[{%:ry?l i]‘?g “?1 Weeks i)f% elect |ontﬁ¥||g BNWERs %}%ns eertre? 'ﬁn or?%?}ﬁ:asks
(Greiner ﬂedsgax(e)?(‘)ﬂm@(%%‘aﬁjfahd titicategdantatch production. Cells were harvested from
the cultu r tment (2 to 5.min) wit A, cat. no. L11-007), resuspended
in se ectliﬁe%fr%%; Fs%%e%%%%é%%n (:A'i[n*ﬂgeézat é@@ éa@)ﬁréa in. Cells were resuspended in a
mixture of 90% of 10FCS and 10% of dimethyl sulfoxide and stored frozen in liquid nitrogen. (b)
Membra gn(?dg@ tion A membrane preparation was obtained by standard methods from the
aforedescri O Flp-In cell line constitutively overexpressing the human Edg-1 receptor. Briefly,
the 15cryégie=fened-oeloivenddaizol dfScdHtirey dnddgnelvy )12t 6-cbnfeibyiphend iy celiccattiare

g %I%

10 10 mg of palladium on carbon (10%) were added to a solution of 50 mg of {4-[5-(4-

chlorobenzyl)-7-isobutyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetic acid,
and the mixture was hydrogenated at 5 bar overnight. Thre times, another 10 mg of
palladium on carbon (10%) were added and the mixture was in each case hydrogenated
for a day. For work-up, the catalyst was filtered off through Celite and the solution

15 obtained was concentrated. The residue was purified by HPLC. This gave 7 mg (18%)
of the title compound.
LC/MS (Method LC2): Rt = 1.43 min; m/z = 446.30 [M+H]"

Example 9
20  {4-[5-(4-Chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid



flasks (Becton Dickinson, cat. no. 35 5001). Cell culture was stopped by washing with calcium-free
phosph (PBS; Gibco, cat. no. 14190), and cells were har

rubber- Sﬁ@ﬁ&aﬁ?&%%%ld and calcium-free PBS ﬂpplemented with a prgseé?ﬁgﬁ%%%?%%%%%n
(complete protease inhibitor; Roche, cat. no. 1697498; 201 tablet per 50 ml) and subsequently
centrifuged at 4C for 15 min at 1100 x g (Heraeus Minifuge T). For cell lysis, the pellet was
resuspended in a 4C cold hypotonic buffer consisting of 5 mM HEPES (Sigma-Aldrich, cat. no.
H-0981), 1 mM EDTA (disodium salt; Merck, cat. no. 8418) supplemented with protease inhibitor

cocktail (as above) in which cells were stored fqr another 15 min on ice. After lysis, cells were
centrifuged at 2{3@3 for 10 mip at 400 x g (Heraeus Minifuge T) The peIIet was disrupted in a Dounce

at 4C for 10 m|n at OO (H
the membranes n%mly p \ 4 ernatant. The sup nat t was then diluted in hypotonic
buffer and centrifuged 30 (Be Kmrelnn, Avéhiti J p 2

centrifugation, the membrane/pellet Was resuspended in a storing buffer consisting of 20 mM HEPES;

cocldail (3 SHONET SR A RV aUA Aok AT Gt e e e abtd,

concentraigyriafithwenembrane preparatlon was determlned in a sample by means of a commercial
protein assay (Bio-Rad, DC Protein Assay, cat. nos. 500-0113, 500-0114, 500-0115). 5 (c)
GTP -y-S- Assay The Edg-1 membrane p ration obtained in (b) was employed in a commercially

B|OSC|ences/GE\k|eaIt g [ and- 10induced binding of 355-radiolabeled
GTP Y- Sto the reg AR ' pund to scintillation beads, stimulates the

A i ioF 0 activity of the Edg-1 agonistic compound.
The assay was perforried on a 96-well plate substantlally according to the manufacturer's instructions.
Before starting the experiments, scintillation beads were suspended in a reconstitution 15buffer

congisting red|GgetisyIttpekamp EUP BBt edastiorDdi%. fng\dfodhlor@Eidd-ahtbeibserylpaty4tiluted

on ice with n 20 m S, 100 mM N CI 1m DTA (as above) 1mM
dlthIOthren%SﬁB)&r?Lg(? usé@%& hﬁ%ﬁ )&aza) ﬁrtu_5| %b@fa/ ng]r']%@r?tra %n 0 8pr¥1|E Welis were
charged hritmidepd avehEcSpmef{dd Hg safthetide ¢Onppotiadl00 pM

LC/MS (Method LC2): Rt = 1.60 min; m/z = 422.16 [M+H]"

10 (b) 4-[5-(4-Chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenol

N X Cl
N
O N/

Analogously to example 1 (e), the reaction of 170 mg of 5-(4-chlorobenzyl)-7-isopropyl-
2-(4-methoxy-3,5-dimethylphenyl)oxazolo[5,4-d]pyrimidine with boron tribromide gave
115 mg (70%) of the title compound.

15 LC/MS (Method LC2): Rt = 1.50 min; m/z = 408.14 [M+H]"

(c) tert-Butyl {4-[5-(4-chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetate



guanosine diphosphate (GDP) solution, and 10 pl of a solution of the test compound in assay
buffer/di [ sulting in a final concentrgtion of the test compo high
controls,%%%&igggﬁ%f of sphingosine-1-phosphate (SIP; Sigma, cat. n?@%%%%@%&ﬁé#&%n a
final S1P concentration of 10 pM, and for the low 25controls 10 pl of assay buffer, was added into the
respective wells instead of the solution of the test compound. All wells contained equivalent amounts
of dimethyl sulfoxide. Then 10 pl of a [35S]GTP-y-S solution (4 nM) and the Edg-1 membrane
preparation obtained in (b) (15 jig membrane protein in 100 pl of assay buffer) were added to each
well. After incubatipn of the plates at room temperatue fora period of 5 30 min, 50 pl of the specified
scintillation bea sion (30 mg/ml) was added. Affer a further incubation period of 45 min at
room temperature fplates, were centNfuged for 10 min af 500 x g. Qu

binding and thus receptc}ﬁ\(ation

over 1 min. Values Wer@backg%un

measurements were made in triplicape:

percent of the respective high contrdl (10pM S1 P; regarded as 100% activation). In 5 Table 2
activations observed with example compounds at IOpM are listed. Table 2: Edg-1 receptor activation

by examPIBABARINER AR ik PbrtihtATHe LAY 18 HeMASABAERBRAYA activation 1 94 2

97 392 jsopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenol with tert-butyl bromoacetate

ounter (MicroBeta, Wallac)
spective low control. All

gave 67 mg (65%) of the title compound.
5 LC/MS (Method LC4): Rt = 1.15 min; m/z = 522.15 [M+H]"

(d) {4-[5-(4-Chlorobenzyl)-7-isopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-

dimethylphenoxy}acetic acid

HO
}_\ Nee Cl
N
el LY
@) N/

10 Analogously to example 1 (j), the reaction of 67 mg of tert-butyl {4-[5-(4-chlorobenzyl)-7-
isopropyloxazolo[5,4-d]pyrimidin-2-yl]-2,6-dimethylphenoxy}acetate with trifluoroacetic
acid gave 74 mg (100%) of the title compound.

LC/MS (Method LC2): Rt = 1.47 min; m/z = 466.2 [M+H]"

15

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

20 In order to determine the Edg-1 receptor activation by the compounds of the invention, a
GTP-y-S (GTP-y-S = guanosine 5'-[thio]triphosphate) assay for G-protein coupled
receptor binding based on the scintillation proximity assay principle was used,
employing a cell membrane preparation from a CHO Flp-In cell line which constitutively

overexpresses the human Edg-1 receptor.



41065866118738898990 10 It can be seen from the measurement data that the compounds

are highl
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(a) Cell line generation

The Flp-In™ expression system (Invitrogen, cat. no. K6010-01) allows the generation of
stable mammalian cell lines into which the gene of interest has been integrated through
homologous recombination at a specific genomic location called Flp Recombination
Target (FRT) site by means of an Flp recombinase encoded by the pOG44 expression
plasmid. The integration of the pcDNA5S/FRT expression construct into the Flp-In host
cell line genome results in the transcription of the gene of interest. The stably

transfected cells become hygromycin-resistant.

One day prior to transfection, 200 000 Flp-In-CHO cells were seeded in Ham F-12
medium (Invitrogen, cat. no. 31765) supplemented with 10% fetal calf serum (FCS;
Perbio Science, cat. no. SH30068.03) in a 6-well plate and incubated at 37C / 5% CO ,
overnight. Using the FUGENE® 6 transfection reagent (Roche, cat. no. 11988387001),
cells were cotransfected with the Flp recombinase expression plasmid pOG44 and a
modified plasmid additionally containing the edg-1 gene (accession no. NM_001400)
termed as pcDNA5-FRT-TO_nFLAG_DEST-EDG-1 with a 9:1 ratio. To obtain the
modified pcDNA5-FRT-TO_nFLAG_DEST plasmid, the Invitrogen plasmid
pPcDNAS/FRT/TO (Invitrogen, cat. no. V6520-20) was adapted to the Gateway®
(Invitrogen) cloning system by inserting a Gateway cassette containing attR
recombination sites flanking a ccdB gene and a chloramphenicol-resistance gene
(Gateway Conversion System, Invitrogen, cat. no. 11828-029). In addition a FLAG tag
epitope was added before the 5' att recombination site to allow recombinant expression

of N-terminally FLAG-tagged proteins.

For the transfection of one well, 1.08 pg of pOG44 and 0.12 pg of pcDNA5-FRT-
TO_nFLAG_DEST-EDG-1 were mixed to 100 ul of serum-free Ham F-12 medium
containing 6 pl of FUGENE® 6 transfection reagent. After 20 min of incubation, the
transfection reagent/DNA complex was distributed dropwise on the cells. The cells were
incubated for 24 h at 37<C. Then the cells from 3 w ells were transferred to a T75 flask
(Greiner Cellstar®, cat. no. 658175) containing Ham F-12 medium supplemented with
10% of FCS but without antibiotic and were incubated another 24 h. 48 h after



1.A compound of the formula I, in any of its stereoisomeric forms, or a mixture of  stereoisomeric
forms in gny ratio, ar siologically acceptable salt thereof, or a 5physiolagi lvate
of such ae\éérr%sﬁr@ogrgﬁ:h a salt, wherein 10 A isal?l elected from the grou&%ﬁ%@%&%gﬁg},
-CH2-, NH, 0 and S; X is selected from the group consisting of (C1-C6)-alkanediyl, (C2-C6)-alkenediyl,
(C2- C6)-alkynediyl, (C3-C7)-cycloalkanediyl, (C1-C6)-alkanediyloxy and (C3-C7)-
15cycloalkanediyloxy, all of which are optionally substituted by one or more identical or different
substituents selected from the group consisting of fluorine and hydroxyl, where the oxygen atom of the

(C1-C6)-plteciibexyHanehedina (Y eipiane iy e aHeHRR B iBHACREh - arpep Pl @M¥éigcerlected
from the grouwnsisting of Bhéen lene and a bivalent radical of an aromatic 5-membered or
i r

6-membd¥il HBR& e O BYARIMYCIN B IRy [HRAREa IS dife kIR FifiQ HoR:rbBfoms

selected diednthe\gaeuxenaRigEn @ 0E N, DiarBldaywhend aneétast g nisiasiebrasenshaay carry a
hydrogen atom or a substituent R4 and where the phenylene and the bivalent radical of an aromatic

heterocy8l@Yr: SSYSHRLEIT SYHATIRESARIIE S AN RERAGLLIDA BRMEASY RRARLIY: EfErent

subgfituedits e rBacis srRIRSIRAM 0BIANG: atniueabgistineral drgenstlddtdralkyl el (Weré7)-
cycloalkyl-C,1-12 -, where z is Tel%t d from the @%ggﬁ%consistin of 0.1 and 2; R2 is selected from

the oroul ABREEREL BIAC1 ojanks (Rrains) o TRERR) Bl N oY A I Ried L RAS e

selected roauidt oI awwlisansietingreé Siell &gnZhe culture flasks by short treatment (2 to 5 min)

with Accutase (PAA, cat. no. L11-007), resuspended in selection medium (see above)

and centrifuged at 200 x g for 5 min. Cells were resuspended in a mixture of 90% of
10 FCS and 10% of dimethyl sulfoxide and stored frozen in liquid nitrogen.

(b) Membrane preparation
A membrane preparation was obtained by standard methods from the aforedescribed
CHO Flp-In cell line constitutively overexpressing the human Edg-1 receptor. Briefly, the
15 cryopreserved cells were taken in culture and grown until confluency in T175 cell culture
flasks (Becton Dickinson, cat. no. 35 5001). Cell culture was stopped by washing with
calcium-free phosphate-buffered saline (PBS; Gibco, cat. no. 14190), and cells were
harvested with a rubber-policeman in 4°C cold and calcium-free PBS supplemented
with a protease inhibitor cocktail (complete protease inhibitor; Roche, cat. no. 1697498;
20 1 tablet per 50 ml) and subsequently centrifuged at 4C for 15 min at 1100 x g (Heraeus
Minifuge T). For cell lysis, the pellet was resuspended in a 4T cold hypotonic buffer
consisting of 5 mM HEPES (Sigma-Aldrich, cat. no. H-0981), 1 mM EDTA (disodium
salt; Merck, cat. no. 8418) supplemented with protease inhibitor cocktail (as above) in
which cells were stored for another 15 min on ice. After lysis, cells were centrifuged at
25 4T 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 4T for 10 min at 500 x g (Heraeus Minifuge T) in order to
separate nuclei and still intact cells from the membranes mainly present in the
supernatant. The supernatant was then diluted in hypotonic buffer and centrifuged
30 (Beckmann, Avanti J251) at approximately 18600 x g for 2 h at 4C. After centrifugation,
the membrane pellet was resuspended in a storing buffer consisting of 20 mM HEPES;
150 mM NaCl (Merck, cat. no. 6400), 1 mM EDTA (as above) supplemented with



5R3 is selected from the group consisting of (Ci-C6)-alkyl, where the alkyl radical is optionally

substitut é} fluorine atoms, (C2-C6)- Lj§<enyl, (C2-C6)-alkynyl

(C3-C7)§@ égig/@tﬂngi%?und Het2-CvE12-, Where? and v are selected froﬁﬂ?}’;&%%%%%%?s?ﬁng of
1 and 2, or R3 is a radical of a saturated or unsaturated 3-membered to 10- membered monocyclic or
bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different 10ring heteroatoms selected from the

group consisting of N, 0 and S, where one or two of the ring nitrogen atoms may carry a hydrogen
atom or a (Ci-C4)-alkyl substituent and one or two of the ring sulfur atoms may carry one or two oxo

groups apgbrsbeteitryiasi e /tAINag HoREONaHE PHESTEHIAE AFONE AicRAURSRURASRANAEMS by
identical or different substituents R31; 15 R4 is selected from the group consisting of (C1-C4)-alkyl,
(C3-C7)-SIRIRARY T FHO I RICHHERRAN [ dRfoBEdhbANRIGRABUYN YRR HEL NINEMhIN2; RS

is selecteddsampibipgrasarepsis tompidiaiagprotseedy (BiCRRIDE BB Assay, cat
20cycloalkyl-C,1-12z- Cl-C4#g—3lckyIOXﬁ;éCi-C4)-alkyI-S(O)m-, amino, nitro, cyano, hydroxycarbonyl,
(CI-C4)-£Q§IO§99&%3 I5919n %rBOAS %@aminosulfonyl, where z is selected from the group
congsting of 0, 1 and 2; R31 is selected from the group consisting of halogen, hydroxyl, (C1-C4)-alkyl,
(01-04)- 25alkyloxy, (03-07)-cycloalkyl, oxo, (al-04)-alkyl-S(0)m-, amino, (01-04)-alkylamino,
di((01-04FLARY! a'NT%bA,‘S(@k@-aIkylcarbonylamino, (01-04)-alkylsulfonylamino, nitro, cyano,
(01-04)-afydeadonvh TiRaNe 78 e oA DIy iR AP n korybungsulfony!

30Het1 is a radical of a saturated 4-membered to 6-membered monocyclic saturated heterocycle

which coRVARPIEFINHEHRARGPUMENABTMY (RRESHIRISSRERIA fEHPIPR ReRpIROREISHNY of 0
and S an%#hm'@rsﬂ%@@y&emw@sr%mwb@@aamimg%@lzlimﬁwwmm/n@@nﬁnme or two
su

oxo groups and where the radical of a heterocycle is optionally stituted by one or more identical or

difftfent SRl RaRte Frigiarngied iy BEriRGRCArRe (EU A Agmbrane,

which is bound to scintillation beads, stimulates the emission of light and allows the
quantification of the in vitro activity of the Edg-1 agonistic compound. The assay was
performed on a 96-well plate substantially according to the manufacturer's instructions.
Before starting the experiments, scintillation beads were suspended in a reconstitution
15 buffer consisting of Tris-HCI (pH 7.4) supplemented with 0.1% (w/v) sodium azide and
subsequently diluted on ice with assay buffer (consisting of 20 mM HEPES, 100 mM
NaCl, 1 mM EDTA (as above), 1 mM dithiothreitol (DTT), adjusted to pH 7.4) to a final

bead concentration of 30 mg/ml.

20 Wells were charged with 10 ul of the specified assay buffer, 10 ul of a 100 uM
guanosine diphosphate (GDP) solution, and 10 pul of a solution of the test compound in
assay buffer/dimethyl sulfoxide resulting in a final concentration of the test compound of
10 uM. For the high controls, 10 ul of a solution of sphingosine-1-phosphate (S1P;
Sigma, cat. no. S-9666), resulting in a final S1P concentration of 10 uM, and for the low

25 controls 10 pl of assay buffer, was added into the respective wells instead of the
solution of the test compound. All wells contained equivalent amounts of dimethyl
sulfoxide. Then 10 pl of a [**S]GTP-y-S solution (4 nM) and the Edg-1 membrane
preparation obtained in (b) (15 pg membrane protein in 100 ul of assay buffer) were
added to each well. After incubation of the plates at room temperature for a period of 5

30 min, 50 pl of the specified scintillation bead suspension (30 mg/ml) was added. After a
further incubation period of 45 min at room temperature, plates were centrifuged for 10

min at 500 x g. Quantification of [*>*S]GTP-y-S binding and thus receptor activation was



5Het 2 is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle which contains
lor2 idw&% (aarsz(ij)g)er ring heteroatoms selecteg rom the group consistj %@ﬁ %@éﬁﬁ
which is att % é g carbon atom, where the ‘radical of a heterocycleiisggz i i@él ituted by
one or more identical or different substituents selected from the group consisting of fluorine and
(Ci-C4)-alkyl; 10 m is selected from the group consisting of 0, 1 and 2. 2.The compound of the formula
[, in any of its stereoisomeric forms, or a mixture of stereoisomeric forms in any ratio, or a
physiologically acceptable salt thereof, or a 15physiologically acceptable solvate of such a compound

or such ariaiascelainaiinclaing bethaiaeteszaditidhriid wagirgteddronnihe geuecpesisting of a
bond, -CH2-, NH, 0 and S; 20X is selected from the group consisting of (C1-C6)-alkanediyl,

I
(C2-C6)-BkkHANN TSI EBIea RN SR ARSI RS IBSRER MG P WG AR B LR {BER XS HRE 03-07)-
cycloalkape@yieadcan aipnbiae.are@psieamibr adbstiisAhhYIRNR6T CoRp dieiticad A5 rdisasanh
substituents selected from the group consisting of fluorine and hydroxyl, where the oxygen atom of the

(C1-C6)-BRERBHRAING LrrPRSEVE 7)Y GBI AHO P foUSI T 02 LRATAG GBI ¥1s selected
fronpthe gaeip Zersicinare shssvienaanerivsieabragnat@d ap Byqmatedtistembered or
6-membered monocyclic heterocycle which contains 1, 2 or 3 identical or different ring heteroatoms
selected from the group consisting of N, 0 and S, 30 where one of the ring nitrogen atoms may carry a

hydrogerraeomraigubsttiegnbRacangtivherg dhampenyemng ansddatl calentinagicakbat antacomatic

heterocycle are
activation by 10 uM S1P

Example % activation
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It can be seen from the measurement data that the compounds are highly suitable for
wound healing and in particular for treating wound healing disorders of patients with
15 diabetes.



optionally substituted at one or more ring carbon atoms by identical or different substituents R5; R1
is select t r consisting of hydrogen, (C1-C4)-alkyl and (03-07)- viI-C 1-12 -,
where z?&é%oé@}ggjﬁéme group consisting of 0, % nd 2; R2 is selected fk)#fﬁ?éﬁ%&%%%ﬁlng of
(Ci-06)-alkyl, (C3-05)-cycloalkyl-C.H2.- and Hetl-CnH2n-, where x and n are selected from the group
consisting of 0, 1 and 2; 10R3 is selected from the group consisting of (01-06)-alkyl, where the alkyl
radical is optionally substituted by one or more fluorine atoms, (02-06)-alkenyl, (02-06)-alkynyl,
(C3-C7)-cycloalkyl-C,H2r und Het2-CnH2n-, where u and n are selected from the group consisting of 1
and 2, ord3igsa radical of a saturated or unsaturated 3-membered to 10- membered monocyclic or
bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different 15ring heteroatoms selected from the
group consisting of N, 0 and S, where one or two of the ring nitrogen atoms may carry a hydrogen

atom or g (01-0A) iy Subgtit e asehane omwAwbHEHE KAS SoifohPat oAy, SRIAYPIREIRS BFO OXO
groups and where the radical of a ring is optionally substituted at one or mor? ring carbon atoms by

identical FEHRPSEMUHIAMNEE B B9 £ R REVPLROirYAESaY EorRisiMd A GF-80-alkyl,
(C3K7)-pHgksialsgicanyZreeprsbix vonasseondsseteetad feamdhe grrewpacoasisting of 0, 1 and 2; RS
is selected from the group consisting of halogen, hydroxyl, (al-CO-alkyl-, (03-05)- 25cycloalkyl-0zH2r,
(01-04-alkyloxy, (0I-04)-alkyl-S(0)m-, amino, nitro, cyano, hydroxycarbonyl, (01-04)-alkyloxycarbonyl,
aminocarbonyl and aminosulfonyl, where z is selggted from the group consisting of 0, 1 and 2; R31
is selected from the group consisting of halogen, Rydroxyl, (al-CO-alkyl, (01-04)- 30alkyloxy,
(03-07)-cycloalkyl, ode%EH-CDﬁl)-alkyl-S(O)mN j 1-04)-alkylamino, di((01-04)-alkyl)amino,

(C1-04-alkylcarbonylamino, (}];O/Q;aﬂ(ylsqrfon , nitro,

3 |
~
O ONA/R

wherein
10

A is selected from the group consisting of a bond, -CH,-, NH, O and S;

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

15 cycloalkanediyloxy, all of which are optionally substituted by one or more identical or
different substituents selected from the group consisting of fluorine and hydroxyl, where
the oxygen atom of the (C;-Cg)-alkanediyloxy and (Cs-C-)-cycloalkanediyloxy groups is
attached to group Y;

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

25  optionally substituted at one or more ring carbon atoms by identical or different

substituents R°:

R is selected from the group consisting of hydrogen, (C1-Ca)-alkyl and (C3-C-)-

cycloalkyl-C,H»,-, where z is selected from the group consisting of 0, 1 and 2;



cyano, (Cl-C4)-alkylcarbonyl, aminosulfonyl, (Ci-C4)-alkylaminosulfonyl and d ((Ci-C4)-

alkyl)ami ; is a radical of a saturated 4-membered to 6-memb i ated
5heteroc\$§%mo§;ﬁgis 1 or 2 oxygen atoms a??? which is attached via%&%ggm%ggégnd
where the radical of a heterocycle is optionally substituted by one or more identical or different
substituents selected from the group consisting of fluorine and (C1- C4)-alkyl; 10Het2 is a radical of a
saturated 4-membered to 7-membered monocyclic heterocycle which contains 1 or 2 identical or
different ring heteroatoms selected from the group consisting of 0 and S and which is attached via a

ring carbon atom, where the radical of a heterocycle is optionally substituted by one or more identical
or different, substituents selected from the group consisting of fluorine and (Cl-C4)-aII;¥FI|; 15 mis

selected ol #EGIEH I EIMEIKIHEPHPENAIRIRI §Hifa Complithd rthe oYRIBRIKY liradgortitst

stereoisam)efic-faumsieox amiixidie eelestetefisenies g foupTiharyingtier O Rafysologically
acceptable salt thereof, or a 20physiologically acceptable solvate of such a compound or such a salt
as claimed in claim 1 or 2, characterized in that Ais -CH2- or 0; 25Xis (Ci-C6)-alkanediyloxy, where the

oxy@en FSIms elellaetEd frshr g asliy @on sistiny s cogi Ak giravReYe the kgheadiesas where the
b e A S S A R SR L
substitueMRYeEEIY y , (C2-Co) yl, (C2-Ce)-alkynyl,
(C3-C7)-cycloalkyl-CyHay- und Het?-CHa,-, where u and v are selected from the group
consisting of 1 and 2, or R® is a radical of a saturated or unsaturated 3-membered to 10-
membered monocyclic or bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different
10 ring heteroatoms selected from the group consisting of N, O and S, where one or two of
the ring nitrogen atoms may carry a hydrogen atom or a (C;-C,4)-alkyl substituent and
one or two of the ring sulfur atoms may carry one or two oxo groups and where the
radical of a ring is optionally substituted at one or more ring carbon atoms by identical or
different substituents R**;
15
R* is selected from the group consisting of (C;-Ca)-alkyl, (Cs-C7)-cycloalkyl-CyH.w- and
oxy, where w is selected from the group consisting of 0, 1 and 2;

R® is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl-, (C3-Cs)-

20 cycloalkyl-C,Hz,-, (C1-Cy)-alkyloxy, (C1-Cy4)-alkyl-S(O)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-Cy4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z
is selected from the group consisting of 0, 1 and 2;

R* is selected from the group consisting of halogen, hydroxyl, (C1-Ca)-alkyl, (C1-Ca)-
25 alkyloxy, (C3-C7)-cycloalkyl, oxo, (C1-Cy)-alkyl-S(O)m-, amino, (C1-Cy4)-alkylamino,

di((C;1-Cy)-alkyl)amino, (C1-Cy)-alkylcarbonylamino, (C;-Cg)-alkylsulfonylamino, nitro,

cyano, (C1-Cy)-alkylcarbonyl, aminosulfonyl, (C;1-Cy4)-alkylaminosulfonyl and di((C;-C,)-

alkyl)aminosulfonyl;

30 Het'is a radical of a saturated 4-membered to 6-membered monocyclic saturated
heterocycle which contains 1 or 2 identical or different ring heteroatoms selected from

the group consisting of O and S and which is attached via a ring carbon atom, where a



30 R1is hydrogen or (CI-C4)-alkyl; R2is (CI-C6)-alkyl; R3is (Ci-C6)-alkyl, where the alkyl radical is
optionall it e ormore  fluorine atoms, or phenyl, where th
optionallﬁﬁ%ﬁi@@@g%{% e or 5more ring carbon aé%ﬂs by identical or d|ffer(§1}i(“/1:nlﬂ¥ @Zﬁ%g% R5
is halogen, hydroxyl, (CI-C4)-alkyl-, (C3-05)-cycloalkyl-C,1-12,-, (CI-C4)-alkyloxy, (CIC4)-alkyl-S(0)m-,
amino, nitro, cyano, hydroxycarbonyl, (C1-C4)-alkyloxycarbonyl, aminocarbonyl or aminosulfonyl,
where z is selected from the group consisting of 0, 1 10and 2; R31 is halogen, (C1-C4)-alkyl,
(C3-C7)-cycloalkyl, hydroxyl, (C1-C4)-alkyloxy, oxo, (01-04)alkyl-S(0)m-, amino, (C1-C4)-alkylamino,

di((al-C4inglleylirmiien{ GréyAdapikyaarepvinsio yrubdnlsiistéiany lmieg. oitiheieabeycle
(C1-C4)- alkylcarbonyl 15aminosulfonyl, (C1-C4) alkylammosulfonyl or d|(£5 al- C4) alkyl)amlnosulfonyl
m is seledSORYRIIAMME RSIHYIEShRISERG OF B1arartestisgh oF S RGP BUPRI SR RIGRET IRy of its

stereoisqRE Hed@pesn_istimg LR ¢ stcap@iSONEF-Ampls in any ratio, or a physiologically acceptable
salt thereof, or a physiologically acceptable solvate of such a compound or such a salt as claimed in

one or more of claims 1 to 3, characterized in that 25Ais -CH2- or 0; Xis (C1-C6)-alkanediyloxy, where
the gxygeétpna ohthea(Gt 4 Satalisanediviesthbered to 7-membered monocyclic heterocycle

which contains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of N, O and S and which is attached via a ring carbon atom, where the
radical of a heterocycle is optionally substituted by one or more identical or different
substituents selected from the group consisting of fluorine and (C;-C,)-alkyl;

10

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

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

claim 1, characterized in that
A is selected from the group consisting of a bond, -CH,-, NH, O and S;

20 Xis selected from the group consisting of (C1-Cg)-alkanediyl, (C,-Cg)-alkenediyl, (C,-
Ce)-alkynediyl, (C3-C7)-cycloalkanediyl, (C;-Cg)-alkanediyloxy and (C3-C-)-
cycloalkanediyloxy; all of which are optionally substituted by one or more identical or
different substituents selected from the group consisting of fluorine and hydroxyl, where
the oxygen atom of the (C;-Cg)-alkanediyloxy and (Cs-C-)-cycloalkanediyloxy groups is

25 attached to group Y;

Y is selected from the group consisting of phenylene and a bivalent radical of an

aromatic 5-membered or 6-membered monocyclic heterocycle which contains 1, 2 or 3

identical or different ring heteroatoms selected from the group consisting of N, O and S,
30  where one of the ring nitrogen atoms may carry a hydrogen atom or a substituent R*

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



group is attached to group Y; 30Yis phenylene, where the phenylene is optionally substituted at one or
more rin r identical or different substituents R5; R1is hydr ﬁ?’oﬁrﬂ%a% yl;
5R3is (C?’-@?gw&%%zthe alkyl radical is optiong y substituted by one grgﬁ?c{ 8 , or
phenyl, where the phenyl radical is optionally substituted at one or more ring carbon atoms by identical
or different substituents R31; R5is (CI-C4)-alkyl; 10 R31is halogen. 5. A pharmaceutical composition,

comprising at least one compound of the formula 15I as claimed in any of claims 1 to 4 or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of such a compound or

such a sgibtianalR Ridsanedtisediaceentrblangiabdn Akmhymacaisiacampesition as claimed
in claim 5, characterized in that the 20pharmaceutical composition is a hydrogel preparation. 7. A
compounty Plieedmitia 1 as claimed in any of claims 1 to 4 or a physiologically acceptable salt
thereof, or a physiologically acceptable solvate of such a compound or such a salt, for use as a
medicament. -
R™ Is selected from the group consisting of hydrogen, (C1-Cy)-alkyl and (C3-C-)-

5 cycloalkyl-C,H,.-, where z is selected from the group consisting of 0, 1 and 2;

R? is selected from the group consisting of (C1-Cg)-alkyl, (C3-Cs)-cycloalkyl-C,Hay- and

Het'-C,H.n-, where x and n are selected from the group consisting of 0, 1 and 2;

10 R3is selected from the group consisting of (C1-Cg)-alkyl, where the alkyl radical is
optionally substituted by one or more fluorine atoms, (C,-Cg)-alkenyl, (C,-Cg)-alkynyl,
(C3-Cy)-cycloalkyl-CyHay- und Het?-CHaq-, Where u and n are selected from the group
consisting of 1 and 2, or R? is a radical of a saturated or unsaturated 3-membered to 10-
membered monocyclic or bicyclic ring which contains 0, 1, 2, 3 or 4 identical or different

15 ring heteroatoms selected from the group consisting of N, O and S, where one or two of
the ring nitrogen atoms may carry a hydrogen atom or a (C;-C,4)-alkyl substituent and
one or two of the ring sulfur atoms may carry one or two oxo groups and where the
radical of a ring is optionally substituted at one or more ring carbon atoms by identical or
different substituents R*;

20
R* is selected from the group consisting of (C1-Ca)-alkyl, (C3-C-)-cycloalkyl-CyHaw- and
oxy, where w is selected from the group consisting of 0, 1 and 2;

R® is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl-, (Cs-Cs)-
25  cycloalkyl-C,Hz;-, (C1-Cy)-alkyloxy, (C1-Cy)-alkyl-S(O)m-, amino, nitro, cyano,
hydroxycarbonyl, (C1-Cy4)-alkyloxycarbonyl, aminocarbonyl and aminosulfonyl, where z

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

R% is selected from the group consisting of halogen, hydroxyl, (C1-C.)-alkyl, (C1-C.)-
30 alkyloxy, (C3-C7)-cycloalkyl, oxo, (C1-Cy)-alkyl-S(O)m-, amino, (C1-Cy4)-alkylamino,
di((C1-Cy)-alkyl)amino, (C;-C4)-alkylcarbonylamino, (C;-C,)-alkylsulfonylamino, nitro,



25 8. A compound of the formula | as claimed in any of claims 1 to 4 or a physiologically acceptable
salt therw Q (:Bl (gl ically acceptable solvate gf such a compound or ﬁ{ ggr(%bed)
treatmen o?\g8a&§ Rsé I‘?r?g disorders. 309.A compo%fﬁd of the formula | as jl}ag gﬁlgg 0 gﬁ‘ns 1
to 4 or a physiologically acceptable salt thereof, or a physiologically acceptable solvate of such a
compound or such a salt, for wound healing.  10. A compound of the formula | as claimed in any of

claims 1 to 4 or a physiologically acceptable salt thereof, or a physiologically acceptable solvate of
such a 5compound or such a salt, for wound healing in diabetics. 11. A compound of the formula | as

claimed igyaRw ofclannsalikiach Aich ph ¥sinisitatn ccentahiessaftdhareriuies iy payai elpaicady)-
acceptable splvate of such a compound or such a salt, for the treatment of diabetic foot syndrome. 10
12. A coRpSUAR BB R ula | as claimed in any of claims 1 to 4 or a physiologically acceptable salt
thereof, or a physiologically acceptable solvate of such a compound or such a salt, for the treatment of
cardiovascular disorders. 1513.A cogﬁound of the formula | as claimed in any of claims 1 to 4 or a

physioloGlEAINS R ERPCHI Q1A BARSH Gr DRGSR AN S RRBIEH S BI0LYE St SAEH A Dmpound or
suchsa salktéop e apmPR@EMtains 1 or 2 oxygen atoms and which is attached via a ring carbon

atom, and where the radical of a heterocycle is optionally substituted by one or more
identical or different substituents selected from the group consisting of fluorine and (C;-
C,)-alkyl;

10 Het?is a radical of a saturated 4-membered to 7-membered monocyclic heterocycle
which contains 1 or 2 identical or different ring heteroatoms selected from the group
consisting of O and S and which is attached via a ring carbon atom, where the radical of
a heterocycle is optionally substituted by one or more identical or different substituents
selected from the group consisting of fluorine and (C;-Cy)-alkyl;

15

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

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

claim 1 or 2, characterized in that
A is -CH»- or O;

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

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

30
RY s hydrogen or (C;-Cy4)-alkyl;
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R?  is (C1-Ce)-alkyl;

R® is (C1-Ce)-alkyl, where the alkyl radical is optionally substituted by one or more
fluorine atoms, or phenyl, where the phenyl radical is optionally substituted at one or

more ring carbon atoms by identical or different substituents R®!;

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

R* is halogen, (C1-Ca4)-alkyl, (C3-C)-cycloalkyl, hydroxyl, (C1-Ca)-alkyloxy, 0xo, (C1-Ca)-
alkyl-S(O)m-, amino, (C1-Cy)-alkylamino, di((C1-C4)-alkyl)amino, (C;-Cy)-
alkylcarbonylamino, (C;-C,)-alkylsulfonylamino, nitro, cyano, (C1-Cy4)-alkylcarbonyl,

aminosulfonyl, (C;-C,4)-alkylaminosulfonyl or di((C;-C,4)-alkyl)aminosulfonyl;

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

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

or more of claims 1 to 3, characterized in that
A is -CH»- or O;

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

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

carbon atoms by identical or different substituents R>;
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R'  is hydrogen;
R? s (C1-Ce)-alkyl;

R® is (C1-Ce)-alkyl, where the alkyl radical is optionally substituted by one or more
fluorine atoms, or phenyl, where the phenyl radical is optionally substituted at one or

more ring carbon atoms by identical or different substituents R;
R®>  is (C1-Cy)-alkyl;

R*  is halogen.

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

pharmaceutically acceptable carrier.

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

pharmaceutical composition is a hydrogel preparation.

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

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

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

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

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

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

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

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

compound or such a salt, for the treatment of diabetic foot syndrome.

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

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

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

compound or such a salt, for cardioprotection.



