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(54) Title: AZAINDOLE-DERIVATIVES AS FACTOR Xa INHIBITORS

(57) Abstruct: Indazole-derivatives as factor Xu in-
hibitars. The present invention relates to compounds
of the formula (I}, wherein R%, RLR?, R’I Q.V,Gand
M have 1he meanings indicsted in the cluims. The
(l) campounds of the formula (I) ure valuable pharma-
vologically active compounds. They exhibit a gtrong
amithrombotic effect and are suitable, for example,
for the therapy and prophylaxis of cardiovascular dis-
orders like thromboembolic discases or restenoses.
They are reversible inhibitors of the blood clotting
enzymes fuctor Xa (FXe) and/or [sctor VHa (FVIIa),
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and can in general be applied in conditions in which an undesired activity of fucur Xa and/or factor VIla is present or for the cure
or prevention of which an inhibition of facior Xa and/or factor VIIa is intended. The invention furthermore n:jaies 1o processes for

the preperation of compounds of the formuta ([), their use, in particular as active ingredicents in pharmacemicals, and pharmaceutical
prepurations comprising them.
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Description
Azaindole-derivatives as factor Xa inhibitors

The present invention relates to compounds of the formula |,

SR
%—ﬁ—#—ﬁ—v—e—m
-
Q
I-|1°

M

wherein RO ; R1; R2 ; R3 ; Q; V, G and M have the meanings indicated below. The compounds -
of the formula | are valuable pharmacologically active compounds. They exhibit a strong
aitithrombotic effect and are suitable, for example, for the therapy and prophylaxis of .
cardiovascular disorders like thromboembolic diseases or restenoses. They are reversible
inhibitors of the blood clotting enzymes factor Xa (FXa) and/or factor Vlla (FVila), and can in
general be applied- in conditions in which an undesired activity of factor Xa and/or factor Viia
is present or.for the cure or prevention of which an inhibition of factor Xa and/or factor Vlla is
intended. The invention furthermore relates to processes for the preparation of compourids of
the formuia |, their use, in particular as active ingredients in pharmaceuticals, and -
pharmaceutical preparations comprising them. .

Normal haemeostasis is the result of a complex balance between the processes of clot
initiation, formation and clot dissolution. The complex interactions between blood celis,
specific plasma proteins and the vascular surface, maintain the fluidity of blood unless injury
and blood loss occurs (EP-A-987274). Many significant disease states are related to abnormal
haemeostasis. For example, local thrombus formation due to ru pture of atherosierotic plaque
is a major cause of acute myocardial infarction and unstable angina. Treatment of an occlusive
coronary thrombus by eiﬂ;er thrombolytic therapy or percutaneous angioplasty may be
accompanied by acute thrombolytic reclosure of the affected vessel.

There continues to be a need for safe and effective therapeutic anticoagulants to limit or
prevent thrombus formation. It is-most desirable to develop agents that inhibit coagulation
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without d'irectly inhibiting .thrombin but by inhibiting other steps in the coagulation cascade
like factor Xa and/or factor Vlla activity. It is now believed that inhibitors of factor Xa carry a
lower bleeding risk than thrombin inhibitors (A. E. P. Adang & ). B. M. Rewinkel, Drugs of the
Future 2000, 25, 369-383). '
- 5 Low molecular weight, factor Xa-specific blood clotting inhibitors that are effective but do not
cause unwanted side effects have been desaibed, for example, in W0-A-95/29189.
However, besides being an effective factor Xa-specific blood clotting inhibitor, it is desirable
that such inhibitors also have further advantageous properties, for instance stability in plasma
- and liver and selectivity versus other serine proteases whose inhibition is not intended, such as
10 thrombin. There is an ongoing need for further low molecular weight factor-Xa specific blood
clotting inhibitors, which are effective and have the above advantages as well. '

Specific inhibition of the factor Vllaftissue factor catalytic complex using monoclonal
antibodies (W0-A-92/06711) or a protein-such as chloromethyl ketone inactivated factor Vila

15 (WO-A-96/12800, WO-A-97/47651) is an extremely effective means of controlling thrombus
formation caused by acute arterial injury or the thrombotic complications related to bacterial
septicemi@. There is also experimental evidence suggesting that inhibition of factor Vila/tissue
factor activity iphibits restenosis following balloon angioplasty. Bleeding studies have been
conducted in baboons and indicate that inhibition of the factor Vila/tissue factor complex has

20 the widest safety window with respect to therapeutic effectiveness and bleeding risk of any
anticoagulant approach tested including thrornbin.' platelet and factor Xa inhibition. Certain
inhibitors of factor Vlla have already been described. EP-A-987274, for example discloses
compounds containing a tripeptide unit, which inhibit factor Vila. However, the property
profile of these compounds is still not ideal, and there is an ongoing need for further low

25 molecular weight factor Vila inhibitory blood clotting inhibitors

The present invention satisfies the above needs by providing novel compounds of the formula
I, which exhibit better factor Xa and/or factor Vila inhibitory activity and are favorable agents
with high bioavailability. '

30

1) Thus, the present invention relates to compounds of the formula I,

2
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, SR

i
h
‘R wherein

ROis 1} a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-, di- or
trisubstituted independently of one another by RB, |
2) a monocyclic or bicyclic 4- to 15-membered heterocyclyl out of the group
benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,

. -benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl, isoindolyl,
isoquinolinyl, phenylpyridyl, phthaléﬁnyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,
pyridopyridinyl, pyridopyrimidir-lyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or
"1,4,5,6-tetrahydro-pyridazinyl, wherei_n said heterocyclyl is unsubstituted or mono-, di- _
or trisubstituted independently of one another by RS, or
3) _' a monocyclic or bicyclic 4- to 15-me|.nb_ered heterocyciyl, containing one, two,
three or four heteroatoms chosen from nitrogen, sulfur or oxygen,
wherein said. heterocyclyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RB, and which is additionally substituted by a
monocyclic or bicyclic 4- to 15-membered heterocyclyl, containing one, two, three or .
four heteroatoms chosen from nitrogen, sulfur or oxygen, .
whérein heterocyclyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

R8is 1) halogen,

2) -Noy,

3) (N,

4)  -ClO}NHy,
5  -OH,

6  -NHp,

7 -0-Ch

8} a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-, di- or
trisubstituted independently of one another by halogen or —0-(C1-Cg)-alkyl,
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9) -(C1-Cg)-alkyl, wherein alky! is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, NH3, -OH or a methoxy residue,
10) -0-(C1-Cgralkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, NHz, -OH or a methoxy residue,
5 11) -503-CH3or
12)  -SO0p-CF3,
provided that R8 is at least one halogen, -C{0)}-NH or —0-(C1-Cg}-alkyl residue, if R0 is a

monocyclic or bicyclic 6- to 14-membered aryl,
the substructure

)
10 .

in formulae | is
a 4-to 8 membered saturated, partially unsaturated or aromatic cyclic group containing
zero, 1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen and is unsubstituted or -
substituted 1, 2, 3, 4, 5 or 6 times by R3, or substituted 1 or 2 times by=0, provided that said
15 cv;:lic group is not a phenyl residue,

Qis a direct bond, -{Cg —Ca)-alkylene-C{0}-NR10-, -NR10-C(0}-NR10-, -NR10-C(0},
-502-, (C1 -@alkvléne. ~{CH2)m-NRT0-GO}NR10-{CH2)p-, {CH2)m-NR10-COH(CH)-,
+{CH)mS-{CH )", (CH2)m-ClO}(CH)n, ~(CH2)mS02-NR10{CHZ)p-, -(CH2)m-NR10-50-{CH -,
. {CH2)NR10:502-NRTO-(CH ), {CHalyn-CHIOHCH -, ACH )y O-CLOMNRT:{CH ),
20 -{Cp-C3)-alkylene-0-{Cg-C3}-alkylene-, -(Ca-C3)-alkylene-S(0}, -(Co-C3)-alkylene-5{0)2-,
«{CH2)mNR10-C{0})-0-{CH2)p-, -(C2-C3)-alkylene-S{0)o-NH-{R10)-, -(Co-C3)-alkylene-N(R10)- or
-{Co-C3)alkylene-C(0}-0-{CH2)m-,

wherein R10 is as Jeﬁned below, and wherein n and m are independently of one
another identical or different and are the integers zero, 1, 2, 3, 4, 5 or 6, wherein the
25 alkylene residues which are formed by -(CHz)m- or -(CH2)p- are unsubstituted or mono-,

di- or trisubstituted independently of one another by halogen, -NH3 or—0H; or
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—{C3-Cgl-cycloalkylen, wherein cycloalkylen is unsubstituted or mono-, di-or
trisubstituted independently of one another by halogen, -NH2 or —OH;

Rlis a hydrogen atom, -(C1-C4)-2lkyl, wherein alkyl is unsubstituted or substituted one to

three times by R13; -(C1-C3)-alkylene-C(0}-NH-RO, -(C1-C3)-alkylene-C{0)-0-R10, a
5 monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-, di- or

trisubstituted independently of one another by RB, wherein R8s as defined above; a
monocyclic or bicyclic 4- to 15-membered heterocyclyl, containing one, two, three or
four heteroatoms chosen from nitrogen, sulfur or oxygen; -((;1 -C3)-perflu?roalkylene.
~{C1-Ca)-alkylene-S(0}-(C1-Cq)-alkyl, {C1-C3)-alkylene-5{0)2-(C1-C3)-alkyk;

10 -(C1-Ca)alkylene-S(0)o-N{R¥}-RS', -{C1-Ca}-alkylene-0-{Cq-Cq)-alkyl,
-{Co-C3)-alkylene-{C3-Cg)-cycloalkyl, or -{Cg-C3)-alkylene-het, wherein het is a 3- to 7~
membered cyclic residue, containing up to 1, 2, 3 or 4 heteroatoms chosen from

nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubstituted or mono-, di- or
" trisubstituted independently of one another by R14,

15 R4 and RS are indepéndent of one another are identical or different and are
“hydrogen atom or -(C1-C4)-alkyl,
R2is" a direct bond or —{Cq-Cq}alkylene, or
R1 and R3 together with the atoms to vyhich they are bonded can form a
6- to 8-membered cydic group, containing 1, 2, 3 or 4 heteroatoms chosen from

20 nitrogen, sulfur or oxygen, wherein said cyclic group is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or

R1-N-RZV @n forrp a 4- to 7-membered cyclic group, containing 1, 2, 3 or 4 heteroatoms
chesen from nitrogen, sulfur or oxygen, wherein said cyclic group is unsubstituted or
mono-, di- or trisubstituted independently of one another by R14,

25 R14is halogen, -OH, =0, {C4-Cg)-alkyl, -(C1-C4)-alkoxy, -NO>, -C{0)-OH, (N, -NH3,
-C{0}-0-{Cq-Cy)-alkyl, -{Co-Cg-alkyl-502.(Cy-Cql-alkyl, -{Co-Cg)-alkyl-S02-(C1-Cak
perfluoroalkyl, -(Cg-Cg)-alkyl-S02-N{R18)-R21, -C[0)-NH-{C1-Cg}-alkyl,
-C{0)-N-{(C1-Cg)-alkyl]2, -NR18-C{O}-NH-(C1-Cgl-alkyl, -C{O}-NH2 —S-R18, or
—NR18.C(O)}-NH-(C1-Cgl-alkyll,
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wherein R18 and R21 are independently from each other hydrogen atom,
~{C1-C3)-perfluaroalkyl-or {Cq-Cg)-alkyl,

1)  a3-to7-membered cyclic residue, containing 1,2, 3 or 4
heteroatoms chosen from nitrogen, sulfur or oxygen, wherein said cyclic
residue is unsubstituted or mono-, di- or trisubstituted independently of one
another by R14,

2) a 6~ to14-membered aryl, wherein aryl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R14, or

3) a monocyclic or bicyclic 4- to 15-membered heterocyclyl, wherein said

heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one

another by R14, .o

a direct bond, -(CHp)p-NR10-502-NR10-(0H2)py-, -{CH2)m-CHIOHMCHR) -,

~(CH2)mr» {CHm-0-{CH2)ry-, {CH 2} CIOFNRT0 <{CHz), -{CH2)-S02-(CH)p-,

+{CH2)m-NR10-ClO)-NRC-(CHp) -, -(CH2)m-NR1O-C(OHCH ), -{CH2)m-CIOHCH ),

~{CH2}5-(CH2)n-, -{CH2)m-502-NR10-(CH2) -, -(CH2)m-NR10-502-(CH ),

-{CH2)m-NR10-, -{CH)m-0-C(0}-NR10-{CH)p- or -(CHZ),,;-NR1 0.c(0}-0-{CHD)-,

nand m are independently of one another identical or different and are the
integers zero, 1, 2, 3,4,50r6,

1)  ahydrogen atom,

2 <{C4-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,

3) -C(O}N(R11}-R12,

4)"  -{CHp)m~NR10,

5) a 6- to14-membered aryl, wherein aryl is unsubstituted or moné-. di- or
trisubstituted independently of one anather by R14,

6) a monocyclic or bicyclic 4- to 15-membered heterocyclyl, wherein heterocyclyl is

unsubstituied or mono-, di- or trisubstituted independently of one another by
R14,

7 <{C3-Cg)-cycloalkyl, wherein said cycioalkyl is unsubstituted or mono-, di- or
" trisubstituted independently of one another by R14, or
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1)
2)
3)

4)

8)
9)
10)

1)

12)
13)
14)

15)

16)

17)

8)

a 3- to 7-membered cyclic residue, containing 1, 2, 3 or 4 heteroatoms chosen
from nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubstituted or

mono-, di- or trisubstituted independently of one another by R14, wherein R14
is defined above, '

hydrogen atom,
halogen,
~(C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisabstituted
independently of one another by R13,
-{C1-Ca)-perfluoroalkyl, '
phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
-(Co-C4)-alkylene-0-R19, wherein R19 is
a} hydrogen atom, .
b) <(C1-C4)-alkyl, wherein alky! is unsubstituted or mono-, di- or
] " trisubstituted independently of one another by R13,
o) -CF3, or ' '
d) “CHF,

.--NO2,

N, _

-50¢-R11, wherein s is 1 or 2,

SO-NR1)-R12, wherein tis 1 or 2,
-{Co-Cg)-alkylene-C(O)-R11,

~{Co-C4)-alkylene-C(0}-O-RT1,
{Cor-Cabalkylene-OMNRT-R1Z,
-(Cp-C4)-alkylene-N(R11}-R12,

-NR10.50-R10,

SR10,
-{Co-Co)alkylene-C(0)-0-{C2-Cy)-alkylene-0-C(O)-(C1-Ca)alkyl,
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16)

.19)

20)

21) -

2)

23)
24)
25
26)
27)

28)
29}

-(0)-0-C(R15, R16)-0-C(0)-R17,

—{Co-Co)atkylene-C(0)-0-{C3-C4}-alkylene-0-C(0}-0-(C1-Cg)-alkyl,

-C{0)-0- C(R15, R16)}-0-C(0)-0-R17,

-(Co-Cq)alkylene-(Cg-Cy4)-aryl, wherein aryl is mono-, di- or trisubstituted

independently of one another by R13,

+{Co-Cq)-alkylene-{C4-C15)-heterocyclyl, wherein heterocyclyl is unsubstituted or

mono-, di- or trisubstituted independently of one another by R13

-(Cg-C4)-alkylene-{C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-
, di- or trisubstituted independently'of one another by R13,

<{Co-C4)-alkylene-het, wherein het is unsubstituted or mono-, di- or

trisubstituted independently of one another by R13, .
-(Co-Cq)-alkylene-0-CH2-{C4-C3)-perfluoroalkylene-CHa-0-{Co-Cq)-alkyl,
-SOW-N(R“)-R"E.". wherein wis 1 or 2,

-(Cp-Cq)-alkylene-C{0)}-N(R11)-R13,

~{Co-Cqlalkylene-N(R11)}R13, or

a residue from the following list
A <"y X, 2
NH P

= YT g, /ﬁ\f”
H

T X
O

o HIOH )L .OMe )_ N _'I

Sttt e

(o] Ns
(o)
)\-ovzj_,ﬁ )\p{/‘l
and H , wherein Me is methyl, or
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which they are attached to a 5- or 6- membered ririg, which is unsubstituted or
substituted one, two, three or four times by R13,
R11 and R12 are independently of one another identical or different and are

5 1)
2)

3
o4
10 5)

&2 N

15

hydrogen atom, .

<{C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independentiy of one another by R13,
(Co-Ce)-alkyl-(C3-Cg)-cycioalkyl,

-S0-R10, wherein t is 1 or 2,

+{Cq-Cg)-alkyl-(Cg-C14)-aryl, wherein alkyl and aryl independently from

" one another are unsubstituted or mono-, di- or trisubstituted by R13,

+{C1-C3}-perfluoroalkyi,
-0-R17, or
~{Cg-C)alkyl-{C4-Cq5-heterocyclyl, wherein alkyl and heterocyclyl

independently from_one another are unsubstituted or mono-, di- or
trisubstituted by R13, or

R11and R12 together with the nitrogen atom to which they are bonded can form a 4-to 7-
membered monocyclic hetérocyclic ring which in addition to the nitrogen atom can
contain one or two identical or different ring heteroatoms chosen from oxygen, sulfur

20 and nitrogen; wherein said heterocyclicring is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

R13is halogen, -NOg, -CN, =0, -OH, -CF3, -C(0}-0-R19, -C(0}-N(R10)-R20, -N(R10)-R20,

-{C3-Cghcycloalkyl, {Co-C3)-alkylene-0-R10, Si-{CH3)3, -N(R10)-5(0),-R10, wherein u is 1

or 2, -5-R10, -SO.-R10, wherein ris 1 or 2, -S{0)y-N(R10)-R20, wherein v is 1 or 2,
25 -C[0)-R10, -{C1-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, phenyloxy-,

-0-CF3, -(Cg-Cq)-alkyl-COF O-C(R15, R16)-0-C{O}R17, -(C1-Co)alkoxy-pheny],

{Co-C4)alkyl-C(0)-0-C(R15, R16)-0-C(0)-0-R17, -(C1-C3)-perfluoroalkyl,

-0-R15, -NH-C{0)-NH-R10, -NH-C{0)-0-R19, or a residue from the following list

70



WO 2004/101563 PCT/EP2004/004754

10

N,
/ﬁ\,lq//’N /?Ln,si’: J\H,SQéFl \<—<§o /ﬁ\ﬁ’OH j\n.om

0~ TN ¥ H
H R K el

OHO

e O LA %
e Srrrdy &

N=N N R (o

/L /
and H , wherein Me is methyl,
5 R10 and R20 are independently of one another hydrogen, -(C1-Cg)-alkyl, {Cy-Cq)-alkyl-OH,
~(Cg-Ca)-alkyl-0-{C1-C4)-aky! or -{C4-C3)-perfluoroalkyl,
R15 and R16 are independently of one another hydrogen, -{C1-Cg)-alkyl, or together with the
crbon alOI;'I to which they are bonded they can form a 3- to 6 membered .

carbocyclic ring which is unsubstituted or substituted one to three times by R10,
10 and _ .
R17is <{C1-Cg)alkyl, -(C1-Cglalkyl-OH, -(C1-Cg)-alkyl-0-{C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, &
+{C1-Ce)alkyl-0-{C1-Cahalkyl-(C3-Cgcycloalkyl, -{C1-Cg)-atkyl{Ca-Cgl-cydloalkyl,
wherein said cycloalkyl ring is unsubstituted or substituted one, two or three times by
-OH,
15 -0-{C1-C4)-alkyl or R10,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.

!

2) Thus, the present invention relates to compounds of the formula |1, wherein
20 ROis 1) a monocyclic or bicyclic 6 to 14-membered aryl out of the group phenyl,
naphthyl, biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by RS, '
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- 2) a heterocyclyl out of the group benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, .

benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl, indazolyl,
indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl,
purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl,
quinazolinyl, quinolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl, wherein said
heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one
another by R8, or

3) a heterocyclyl, wherein heterocyclyl is selected out of the group acridinyl. !
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, be_nzothiOphenyI. benzoxazolyl, benzthiazolyi,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzi-sothiazolyl. carbazolyl, 4aHi-
carbazolyl, carbolinyl, chromanyl, chromenyl, i:innolinyl, decar_lydrominoiinyl, 45
-dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2- '
dithiazinyl, dihydrofuro[2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinelinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-0xadiazolyl, 1,2_,5-oxadiazolyl, 1,3,4-oxadiazolyl,
1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-
nxa-zinyl, oxazolidinyl, oxazolinyl, oxazolyl, ﬁhenanthridinyl, phenanthrolinyl,.
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, pteridinyl, purinyi, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazalyl, pyridoimidazolyl, pyridothiazoiyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinudidinyi, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroguinolinyl, 1,4.5,6-tetrahydro-pyridazinyl. tetrahydropyridinyl,
tetrahydrothiophel;yl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyll.

V4
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wherein said heterocyclyl is unsubstituted or mono-, di- of trisubstituted
independently of one another by R8, and '
which is additionally substituted by a heterocyclyl selected out of the group acridinyl,
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, arbazolyl, 4aH-
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, deahydrochinolinyl, 4,5-
dihydrooxa-zlinyl, dioxazolyl, dioxazinyl, 1 ;3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-

'dithiazinyl, dihydrofuro|2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,

imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isoc_hrorﬁanyl. isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isexazolidinyt, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoguinolinyl,
axadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4-oxadiazolyl,
1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-0xazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-
oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyt,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperfdinyl. pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pytazoiyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, -
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl; thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2.i-triamlyl. 1,2,5-triazolyl, 1,3 4-triazolyl and xanthenyl,

wherein heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of
one another by RS,

1) halogen,

2) -NO3,
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3) -CN,
4) -C(O)-NH3,
- 5  -OH,
é) -NH3,
5 7 ~0-CF3

8) a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is as defined
above and wherein aryl is mono-, di- or trisubstituted independently of one another by
halogen or -0-(C1-Cg)-alkyl,
9) {C1-Cg)-alkyl, wherein alkyl is qnsuhstituted or mono-, di- or trisubstituted

10 independently of one another by !'lalogen. NH3z, -OH or a methoxy residue, or
10) -0-{Cq-Cgralkyl, \\.rherein alkyl is unsuhstitutéd or mono-, di- or trisubstituted
independently of one ancother by halogen, NHz, -OH i_:r a methoxy residue,
11) -S0-CH3or
12) -S03-CF3,

15 provided that RB is at least one halogen, -C(0}-NH> or —0-{C1-Cg}-alkyl residue, if ROisa

monocyciic or bicyclic 6- to 14-membered ar'yl. wherein atyl is as defined above,
substructure D is a residue selected out of the group azetidine, az_etine. azncane,

azoéane-z-one, cyclobutyl, cyclooctine, cyclooctene, cyEIopentyl, cyclohexyl,

cycloheptyl, cyclooctyl, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepiné,

20 [1,4]diazocane, [1,2]diazocan-3-one, [1,3]diazocan-2-one, dioxazole, dioxazine,
dioxole, 1,3-dioxclene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, 1,2-0xa-thiepane, 1,2-oxathiolan, 1,2-oxazine,
1,3-0xazine, 1,4-0xazine, oxazole, [1,4]oxazocane, {1,3]oxazocan-2-one, oxetan,

25 oxocane, oxocan-2-one, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyridilzine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
pyrroline, 5,6,7,8-tetrahydro-1H-azocin-2-one, tetrahydrofuran, tetrahydropyran,
tetrahydropyridine, tetrazine, thiadiazine, thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-
thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thietan, thiocane, thioane-1,1-

30 dioxide, thiocane-1-oxide, thiocan-2-one, thiomorpholine, thiophene, thiopyran, 1,2,3-
triazine, 1,2 4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole and is

/2
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unsubstituted or substituted 1, 2, 3, 4, 5 or 6 times by R3, or is substituted 1 or 2 times
by =0,

Q@ isadirect bond, -{Cp —Cp)-alkylene-C(0}-NR70-, -NR10-¢(0)}-NR10-, -NRT0-C(0)-,

-0, -{C1-Cg)-alkylene, -{CH2)m-NR10-C{0}-NR10-(CHZ)p-, (GH2)m-NRVO-COHCHD)g-,

5 {CH)mSHCHn-, -(CH2)m-COHCH)n+, -{CH)m-S02-NRI0-{CH3)p-, -(CH2)m-NR10-502-{CH )y
-(H2)m-NR10-502-NR10-{CH2)p-, ~(CHR) my-CH{OHIHCH2)n-, -{CH2)m-0-C{O}FNR10-(CH)y-,
<{C2-C3)-alkylene-0-(Cy-C3)-atkylene-, -{C2-C3)-alkylene-${0})-, -{C2-C3)-alkylene-S(0)2-,
{H2)m-NR10-C(0}-0-(CHa)p-, -(C2-C3)-alkylene-5(0)-NH-(R10}., {Co-C3)-alkylene-N(R10}. or
{Cp-Caalkylene-Cl0}0- |

10 wherein R0 is as defined below, and wherein n and m are independently of one another

identical or different and are the integers zero, 1, 2, 3, 4, 5 or 6, wherein the alkylene residues
which are formed by ~{CH3)m- or <(CH2),- are unsubstituted or mono-, di- or trisubstituted

independently of one another by halogen, -NH> of —OH; or —{C3-Cg}-cycloalkylen, wherein

cycloalkylen is unsubstituted or mono-, di- or trisubstituted independently of one ancther by
15 halogen, -NH2 or -OH;

Rlis a hydrogen atom, -(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one to

‘three times by R13; -{C1-C3}-alkylene-C(O)}-NH-RY, -{C1-C3)-alkylene-C(0}-O-R1S,
an aryl out of the group phenyl, naphthyl, biphenylyl, anthryl or fluorenyl, wherein aryl

is mono-, di- or trisubstituted independently of one another by R8, wherein R8s as
20 defined above;

a monocyclic or bicyclic 4- to 15-membered heterocyclyl,which is as defined above;
-(C4-G3)-perfiuoroalkylene, -(C1-C3)-alkylene-S{0)-(C1-C4)-alkyl,
-(C1-C3)-alkylene-$(0)>-{C1-C3)-alkyl, -(C1-C3)-alkylene-5{0)-N(R4')-R5’,
~(C1-C3)-alkylene-0-{Cy-C4)-alkyl, -(Co-C3)-alkylene-(C3-Cg)-cycloalkyl, or

25 -(Co{g)-'alkylene-het. wherein het is a residue selected out of the group azepine,
azetidine, aziridine, azirine, 1,4-diazapane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziri&ine. diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, keto_piperazine, morpholine, 1,4-

¢



4

® P

WO 2004/101563 PCT/EP2004/004754

15

oxazepane, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,2-oxazine, 1,3-oxazine, 1,4-0xazine,
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole, '
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine

5 thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiamli_dine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
1.3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein het is unsubstituted or mono-, di-
or trisubstituted independently of one another by R14,
R¥ and RS are independ'ent of one another are identical or different and are hydrogen

10 atom or -(C1-C4)-alkyl,

RZis adirect bond or <{Cq-Cq)-atkylene,

R7 and R3 together with the atoms to which they are bonded can form a 6- to 8-membered .
cyclic residue selected out of the group azocane, azaocane-2-one, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, [1,4]diazocane, [1,2)diazocan-3-one, [1,3]diazocan-2-one,

15 i dioxazine, [1,4}dioxocane, dioxole, ketoi:iperazine. morpholine, 1,2-0xazine, 1,3-
oxazine, 1,4-oxazine, [oxocane, oxoan-2-one, piperazine, piperidine, pyran, pyrazine,
pyridazine, pyrimidine or 5,6,7,8-tetrahydro-1H-azocin-2-one, wherein said cyclic group
is unsubstituted or mono-, di- or trisubstituted independently of one another by R14, or

R1:N-R2-V can form a 4- to 7-membered cydlic group selected out of the group azepine,

20 azetidine, dioxazole, dioxazine, 1,2-diazepine, 1.3-d-iazepine. 1,4-djazepine, imidazole,
imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, oxazole,
piperazine, piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine,
pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,

25 tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline; thiomorpholine,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein said
cyclic group is unsubstituted or mano-, di- or trisubstituted independently of one
another by R14,

R14is fluorine, chlorine, bromine, iodine, -OH, =0, -(C1-Cg)-alkyl, -(C1-Ca)-alkoxy, -NO,

30 -C{0)-0H, -CN, -NH3, (0)-0-(C1-C4)-alkyl, -{Cq-Cg)-alkyl-S07.(C1-Cq)-alkyl,
-(Co-Cg)-alkyl-502-(C1-C3}-perfluoroalkyl, -(Cg-Cgl-alkyl-50,-N(R18)-R21,

/3
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-Cl0}-NH-{C1-Cg)-alkyl, -C{0}-N-[(C1-Cg)-alkyl]z, -NR18-C{0)-NH-{C1-Cg)-alkyl,
-C{O}NH2, -5-R18, or ~NR18-C(O)}-NH-[(C1-Cglalkyl],
wherein R18 and R21 are independently from each other hydrogen atom,
~(C1-C3)-perfluoroalky! or {Cq-Cglalkyl,
1) a monocyclic or bicyclic 6- to 1_4-lmembered aryl out of the group phenyl,
naphthyl, biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R14, _
2) a heterocyclyl out of the group acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole (
1H-pyrrolopyridine), azabenzimidazolyl, i'lzaspirodecanyl. azepinyl, azetidinyl,
aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzthiazotyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, carbazolyl, 4aH;carbazonl. carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydrochinolinyl, 1,4-diazepane, 4,5-dihydrooxa-zolinyl, dioxazolyl,
dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]- -
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-
indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
tsoindazolyl, isoindolinyl, iscindolyl, isoquinolinyl, isothiazolyl, isothiazolidinyl, ]
isathiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
morphélinyl. naphthyridinyl, octahydroisoquinalinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1.2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-
oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl,
oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, puriny],
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinclinyl, 4H-quinolizinyl, quinoxalinyl,

quinuclidinyl, tetrahydrofuranyl, tetrahydroisochinolinyl, tetrahydrochinolinyl, 1,4,5,6-
.tetrahydro-pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl!, tetrazolyi,

6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl,
thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, 1A6-thiomorpholinyl, thiophenyl,
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R3is

25 1)
2)

3)

4)

17

thiopyranyl, 1,2,3-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-riazolyl,
1,3,4-triazolyl and xanthenyl, .
wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently
of one another by R14, .

a direct bond, -(CH2)m-NR10-502-NR10-(CH2)-, {CH2)m-CH{OH)}{CH)p

~(CH2)m-, -ICH2)m-0{CH2)n-, (CH2)mC(O}-NR10 ~{CHy)p-, {CH2)-502-{CH)p-,
~{CH3)m-NR10-C{0)-NR10-(CH)p- <{CH)m-NR10-C(0)-{CHR)p-, {CH2)m-COHCH)-, -
(CH2}S-CH2)-, -(CH2)m-502-NR10-{CH)-, {CH2)m-NR10-502-{CH)p-,
-{CH2)m-NR0-, -{CHz)m-0-C{0)-NR10{CHZ)p- o «{CHa)m-NR10-C(0)-0-{CH2)-,
nand m are independently of one another identical or different and'are the

" integers zero, 1, 2, 3, 4, 507 6, .
1) a hydrogen atom, .
2) <{C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R14,

3)  -C{O}N{R11)}R12,
4)  -{CHy-NR1D,
5) ~(Cg-Cq4)-aryl, wherein aryl is as defined above and wherein aryl is unsubstituted

or mono-, di- or trisubstituted independently of one another by R14,

‘ 6) -(C_4-C1 g}-heteracyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one another by
R4, or

7 ~(C3-Cg)cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by |i14,

hydrogen atom,

halogen,

-(C1-C§)-alkyl, wherein alkyl is unsubstituted ar mono-, di- or trisubstituted
independently of one another by R13,

~(C9-C3)-perflucroalkyl,



10

15

20

25

WO 2004/101563 PCT/EP2004004754

8)
9)

10)

11)
12)
13)
14)
15)

16)
17)
18)
19)

20)
27)

2)

23)

18

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
-(Co-Cq)-alkylene-0-R19, wherein R19 is

a) hydrogen atom, :
b) -{C1-Cq)alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R13,
0 -CF3, or
d) -CHF,

-50¢-R11, wherein sis 10r 2,

-S0¢-N(R11)-R12, wherein t is 1 or 2,

-(Co-C4)alkylene-C{O}R1?,

-(Cg-Cq)-alkylene-C(0}-0-R11,

-{Co-C4)-alkylene-C(OFN(RTT}R12Z,

-{Co-C4)-alkylene-N[R17)}-R12,

-NR10-50,-R10,

-S-R10,

~(Co-Co)alkylene-C(0O}-0{Co-C4)-alkylene-0-C(O}(Cq-Cql-alkyl,
-C{0)-0-C{R15, R16)-0-C[0)-R17,
~{Cp-Colalkylene-C(0)}-0-(Co-C4)-alkylene-0-Clo}-0-{C1-Ca)-alkyl,

-C(0}-0- C[R15, RIG-O-COFORT7,

-(Co-C4)-alkylene-(Cg-C14)-aryl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R13,
-{Co-Cq)alkylene-{C4-Cq5)-heterocydyl, wherein heterocyclyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13

~(Co-C4)-alkylene<{C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-

, di- or trisubstituted independently of one another by R13,
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24) -{Cg-C4)-alkylene-het, wherein het is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
25)  -(Cp-C3)alkylene-0-CHx~{Cy-C3)-perflucroalkylene-CH-0-{Co-C)-alkyl,
26) -SOw-N(R11}-R13, wherein wis 1 or2,
5 27) -{Co-Cq}-alkylene-CiO}-N(RT1}R13,
28) -(Co-C4)-alkylene-N(R11)}-R13, or
29) a residue from the following list

S
=" J\E//)._iﬁ’”é?s A N e

ROP SR & o Oyl =(

< F \(F”° e "”‘"‘J\H

10
0 N—Ne
0
}—O\/;,(O ),\N/‘
and H ' wherein Me is methyl, or

if two -OR19 residues are attached to adjacent atoms they can form together with the atoms
which they are attached to a 1,3-ﬂioxole ring or a 2,3-dihydro-[1,4]dioxine ring, which is
substituted one, two, three or four times by R13,
15 R11 and R12 are independently of one another identical or different and are
1) hydrogen atom,
2) -(C1-Cgl-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

3)  -{Co-Cghalkyl{C3-Cgl-cycloalkyl,
20 4)  -SO¢R10, whereintis1or2,

5"
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5) -(Co-Cg)alkyl-(Cg-Cq4)-aryl, wherein alkyl and aryl independently from one
another are unsubstituted or mono-, di- or trisubstituted by R13,
6) -{C1-C3)-perfluoroalkyl,

7} -OR17, or
8) -(Co-Cgl-alkyl-(C4-Cq5)-heterocyclyl, wherein alkyl and heterocyclyl are as defined
above and are independently from one anc':ther unsubstituted or mono-, di- or
trisubstituted by R13, or
R11and R12 together with the nitrogen atom to which they are bonded form a heterocyclic
ring out of the group azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane, 1,2- (‘

diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, iso:ézoline. isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, [1,4Joxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine,
tetrazole, thiaznle, thiadiazole, thiazolidine, thiazoline, thiomorpholine, thiophene,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein said
heterocyclic ring Is unsubstitu.ited or mono-, di- or trisubstituted independently of one
another by R13,

R13is  halogen, -NOg, -CN, =0, -OH, -CF3, <(0}-0-R10, -C(0}-N{R10)-R20, -N(R10)-R20,
-{C3-Cghoycloalkyl, -{Co-Ca)-alkylene-0-R10, -Si-{CHa)3, -N(R10}-5(0),-R10, wherein u is 1 | ¢
or 2, -5-R10, -50,-R10, wherein r is 1 or 2, -S(0),~N{R10)-R20, wherein vis 1 or 2,
-C[0}R10, -{C1-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, phenyloxy-, -0-CF3,
~{Cp-C4)-alkyl-C(0}-0-C[R15, R16}-0-C(O)}-R17, ~{C1-C4)-alkoxy-phenyl,
~(Cg-C4)-alkyl-C{0)-0-C(R15, R16)-0-C{0)-0-R17, -{Cq-C3)-perfluoroalkyl,
-0-R15, -NH-C{0)-NH-R10, -NH-C{0}-0-R19, or a residue from the following list

/ﬁ\ /ﬁ\ ,SQ, 4, /592 \(_z i _OH j\ oMo
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and H » Wherein Me is methyl,

-Rw and R20 are independently of one another hydrogen, ~{C1-Cgl-alkyl, {Cp-C4)-alkyl-OH,

5 -{(Co-Cq)alkyl-0-{Cq-C4)-akyl or -{C1-C3)-perfluaroalkyl, ,

R15 and R16 are independently of one another hydrogen, -(C-Cg}-alkyl, cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl, wherein each ring is unsubstitutt-ad or substituted
one to three times by R10,and |

R17 is -(C1-Cg)-alkyl, -(C1-Cg)-alkyl-OH, -(C1-Cgl-alkyl-0-(Cq-Cg)-alkyl, {C3-Cgl-cycloalkyl,
~{Cq-Cg)-alkyl-0-{Cq-Cg)-alkyl-(C3-Cg)-cycloalkyl, -(C1-Cg)-alkyl-(C3-Cg}-cycloalkyl, wherein
said cycloalkyl ring is unsubstituted or substituted one, two or three times by —OH, .
-0-(C4 -c4)-a|i:y| or R10,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts

10

15

3) The present invention also relates to the compounds of the formula I, wherein

R0is 1) a monocyclic or bicyclic 6- to 714-membered aryl out of the group phenyl,
naphthyl, biphenyl, anthry! or fluorenyl, wherein aryl is molno-; di- or trisubstituted
independently-of one another by RS, -

20 2) a heterocyclyl out of the group benzimidazolyl, 1,3-benzodioxolyt, benzofuranyl,
benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl, indazolyl,
indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl,
purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl,.
quinazolinyl, quinolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl, wherein said

/&
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heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one
another by RS, or

3) a heterocyclyl out of the group azabenzimidazolyl, benzimidazolyl, 1,3-
benzodioxolyl, benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxazolyt,
chromanyl, cinnolinyi, 2-furyl, 3-furyl; imidazolyl, indolyl, indazolyl, isochromanyl,
isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, phthalazinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridoimidazolyl, pyridopyridinyt,
pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidinyl, pyrrolyl; 2-pyrrolyl, 3-
pyrrolyl, quinolinyl, quinazolinyl, quinoxalinyi, tetrazolyl, thiazolyl, 2-thienyl or 3-
thienyl, -——— '
which is additionally substituted by a heterocydyl selected out of the group acridinyl,
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, chromanyl, chromenyl, dnnolinyl, decahydrochinolinyl, 4,5
dihydrooxa-zolinyl, dicxazolyl, dioxazinyl, 1,3-dioxolany, 1,3-dioxolenyl, 6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indalizinyl, indolyl, 3H-inﬂolyl.

isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl
(benzimidazolyl), isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl,

" isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl,

octahydroisoquinolinyl, madiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3 4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-
oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxézolinyl. oxazolyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyi, pyraiinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, py;'idyl, pyrimidinyl, pyl:rolidinyl, pyrrolidinanyl, pyrrolinyl, 2H-
pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisochinolinyl, tetrahydrochinolinyl, 1,4,5,6-tetrahydro-
pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 64-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazoly], thiazolyl,

A
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thiazolidin'yl,' thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienaimidazolyl, thietanyl, thiomorphglinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazoly}, 1,2,5triazolyl, 1,3,4-triazolyl and

xanthenyl,
s wherein heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of

one another by RS, '

RBis 1. fluorine, chlorine or bromine,
2. -NOp,
3. ° =N,

10 4. " "X(OFNH3,

5. -OH,
6. -NHz,
7. -OCF3
8. a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is as

15 - defined above and is mono-, di- or trisubstituted independently of one
another by halogen or ~0-{C1-Cg)-alkyl,

9. -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anather by halogen, NH3, -OH or a.
methoxy residue, or ’ .

20 10. —0-{Cq-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anoﬂ';er by halogen, NH3, -OH or a
methoxy residue,

1. _-S02CH3or
12, -S0CF,
25 provided that R8 Is at least one halogen, -C(0)-NH3 or —0-{C1-Cg)-alkyl residue, if RO isa
aryl or a heterocyclyl, which are as defined above,
substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide pyridyl,

pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl, pyrazinyl and is unsubstituted or
30 substituted 1, 2, 3 or 4 times by R3, or is substituted 1 or 2 times by =0,
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Q isadirect bond, <{Cy ~C)-alkylene-C{OFNR10-, -NR10-C{OFNR10-, -NR10-C(O}, -S05-,
-{C1-Cg)alkylene,

Rlis a hydrogen atom, {C1-Ca)-alkyl, wherein a-li:}l is unsubstituted or substituted one to
three times by R13; -(C1-C3)alkylene-C(O}-NH-RO, -{C1-C3)-alkylene-C{0)-0-R15,

s -{C1-C3perflucroalkyiene, {Cy-Cs)-alkylene-S(0)(Cq-Ca-alkyl,

-(C1-C)-alkylene-S{0)p-{C1-C3)-alkyl, -(C1-C3)}alkylene-S{0)2-N(R¥)-RS,

~(Cq -C3)-alkylene-0-(t1 -C4}alkyl, {Cop-C3)-alkylene-(C3-Cg)-cycloalkyl, or
-{Cg-C3)alkylene-het, wherein het is a residue selected out of the group azepine,
azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,

10 diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dinxoléne, 1,3-dioxolane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, kétopiperazine, mm:pholine. 1.2-
oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1.2-o;azine, 1,3-oxazine, 1,4-oxazine;
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,

15 pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine
thiadiazo!e. 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein het is unsubstituted or mono-, di-

20 or trisubstituted independently of one anather by R14,

R¥ and RS are independent of one another are identical or different and are
hydrogen atom or -(C1-C4}-alkyl,

RZis a direct bond or—(C1-C4)-alkylene, or

R1-N-R2-V form a 4- t-o 7-membered cyclic group selected out of the group azepine, azetidine,
25 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,4-
oxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
30 pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine,
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R14 is

Vis

25

thiazoline, thiomorpholine, 1,2,3-triazine, 1,2 4-triazine, 1,3,5-triazine, 1,2,3-triazole or

1,2,4-triazole, wherein said cyclic group is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,

fluorine, chlorine, bromine, iodine, -OH, =0, -{(C1-Cg}alkyl, -(Cq-C4)-alkoxy, -NO>,
-C{0)-OH, -CN, -NH3, -C(0)}-0-{C1-Cq)-alkyl, -{Co-Cg)-alkyl-S0;.(C1-Cq)-alkyl, {Co-Cg)-alkyl-
$02-{C1-Ca)-perfluoroalkyl, -{Cg-Cg)-alkyl-SO2-N(R18)}-R21, -C(O}-NH-{C1-Calalkyl,
-C{0)-N-[{Cy-Cg)-alkyl]o, -NR18-¢{0)-NH-{C1-Cg)-alky), -C(O}-NH2, ~S-R18 or
~NRT8-C{O}NH-[(C1-Cghalkyllp, ' '

wherein R"G and R21 are independently from each other hydfogen_ atom,
-{Cy-C3)-perfluoroatkyl or {Cq-Cg)-alkyl,.

1) a het n:;sidue out of the group azaindole ( ‘1H-pyrrolopyridine), azepine,

azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1.§-diazepine. 1,4-diazepine,

diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,

_ imidazole, imi_dazoliné, imidazolidine, isothiazole, isothiazolidine, isothiazoline,

Gis

isoxazole, isoxazoline, isoxazolidifme. 2-Isoxazoline, ketopiperazine, morpholine, 1,2-
oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine,
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrralidinone, pymoline, tetrah_ydropyridine, tetrazine, tetrazole, thiadiazine,
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, which is as defined above and wherein
het is unsubstituted or mono-, di- or trisubstituted independently of one another by
R4, or . '

2) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
indepéndently of one another by R14,

a direct bond, {CH)m-NR10-502-NR10-(CHR)p,-, -(CHR)pm-CH{OH)-(CH2)py-»
-{CHDm -{CHm-0HCH2)p-, -(CH2ImC{0)-NR10 ~CHZ)n-, <(CH2)-S02-(CHR)ry,
~{CH2)n-NR10-C{O}-NR10-(CH )y, -CH2)m-NR10-C(0)-{CHZ)n-, <(CH2)m-CIOHCH ), -

I3
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10
15
20
R3is
25 1)
2)
3)
4)
30 5

26

(CH)-5~{CH2)n-, ~(CH2)m-502-NR19-{CH2) -, ~(CH2)m-NR10-502-(CH2) -,
-{CH)m~NR10-, {CH3)y-0-C{OFNR10-{CH3)p,- or {CH)pm-NR10-C{O}O-{CH3)-

nand m are independently of one another identical or different and are the

1)
2)

3)
4)
5)

integers zero, 1, 2, 3,4,50r 6,

a hydrogen atom,

-{(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,

C(O}N{R11}-R12,

~ACH2)m-NR10,

phenyl or naphthyl, wherein phenyi or naphthyl are unsubstituted or mono-, di-
or trisubstituted independently of one another by R14,

heterocyclyl, wherein heterocyélyl is a residue out of the group which an be
derived from azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, imidazole, isothiazole, isoxazole, isoxazolidine, 2-isoxazoline,
ketomerpholine, ketopiperazine, morpholine, oxazole, {1,4]-0xazepane,
piperazine, piperazinone, piperidine, piperidinone, pyrazine, pyridazine, -
pyridazinone, pyridine, pyridone, pyrimidine, pyrrolidine, pyrrolidinone,
tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, tetrazine, tetrazole, thiadiazole,
thiazole, thiophene, thiomorpholine, 1,2,3-triazine, 1,2 4-triazine, 1,3,5-triazine,
1,2,3-triazole or 1,2,4-triazole, wherein said heterocyclyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R14, or
-(C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di- or

' trisubstituted independently of one another by R14,

hydrogen atom,

halogen, i

{C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

-(C+-C3}perfluoroalkyl,

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,




10

15

20

25

44

WO 2004/101563 PCT/EP2004/004754

6)

8)

9)
10)
11)
12)
13)
14)

15)
16)

17)
18)
19)
20)
21)

. 22)

)
24)

27

-(Cg-C4)-alkylene-0-R19, wherein R19 is

a) hydrogen atom,

b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anoth-er by R13,

(u} (R, or

d) CHFy, .

-CN,
-(Cp-C4)-alkylene{C4-Cq5)-heterocyclyl, wherein heterocyciyl is as defined above

and is unsubstituted or mona:, di- or trisubstituted independently of one
another by R13,

S0g-R11, wherein s is 1 or 2,

’ N(R11)-R12, wherein tis 1 or 2,
{Co-C4)-alkylene-C{0)-R11, |
-(Co-C4)-alkylene-C(0}-0-R11,
{Cg-C4)alkylene-C(O)}N(R11)}-R12
-{Co-Calalkylene-N(R11)1-R12,
-NR10-50,-R10,
-(Co-C4)ralkylene-het, wherein het is as defined above and is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13, '
-(Co-Ca)alkylene-C(0}-0-(C2-C4}-alkylene-0-C(OHCy-Cq)-alkyl,
-C(0)-0-C(R15, R16)-0-C(O}-R17,
~{Cg-Ca)alkylene-C(0)-0-(C3-C4)-alkylene-0-C(0)-0-(Cq-Cg)-alkyl,

-C(0)}-0- C(R15, R16)-0-C(0)-0-R17,

-(Co{4}$Ikylene-(C5-C14)-aryl. wherein aryl is as defined abovc.and is mono-, di-
or trisubstituted independently of one another by R13,
~(Cg-C4)-alkylene-(C3-Cg)-cydoalkyl, wherein cycloalkyl is unsubstituted or mono-
, di- or trisubstituted independently of one another by R13,
-(Co-C3)-alkylene-0-CHy-CFp-CH2-0-{(Co-C3)-alkyl,
-(Co-C3)-alkylene-0-CHy-CFo-CFp-CH,-0-(Cp-C3)-alkyl,
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25) - -({Cg-C3)alkylene-0-CHp-(C1-C3)-perfluoroalkylene-CHp-OH,
26) -SOw~N(R11}-R13, whereinwis 10r2,

27) -(Co-C4)alkylene-C{O}-N(R11)}-R13
28) -{C-Cq)alkylene-NR11}R13, or

5 29 a residue from the following list

35? OT‘;{ i:/& L, X ¥ e
N o O 0 'r:L " o) o
\1{0 /‘Lﬂ'ﬂ“ 2w Hc;(

YW %W”ﬂmﬁ

N=N
'N\\

—( | N
)‘—O )\h{
v&r and H .V\}herein Me is methyl,

10 if two -OR19 residues are attached to adjacent atoms they can form together with the atoms
which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-{1,4]dioxine ring, which is
substituted one, two, three or four times by R13,

R11 and R12 are independently of one another identical or different and are
1) hydrogen atom, _
15 2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R13,
3} <{Co-Ce)-alkyl-(Cg-Cq4})-aryl, wherein aryl is as defined above and wherein alkyl

and aryl are independently from one another unsubstituted or mono-, di- or
trisubstituted by R13,

20 4) -0-R17, or

&
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5) -{Co-Cg)-alkyl-(C4-C1 5)-heterocyclyl, wherein alkyl and heterocyclyl is as defined
above and independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13, or

R11and R12 together with thé nitrogen atom to which they are bonded can form a ring
5 sele_cted out of the group azepine, azetidine, 1,4-diazepane, dioxa_zole, dioxazine, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,

isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-

isoxazoline, ketopiperazine, morpholine, [1,4Joxazepane, oxazole, piperazine, _

piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,

10 pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine,
tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, which is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13,

Ri3is fluorine, chlorine, bromine, iodine, -NO3, -CN, =0, -OH, -CF3, -C(0}-0-R10,

- 15 -C{O}N{R10)-R20, -N{R10)-R20, -(Co-C3)-alkylene-0-R10, -Si-{CH3)3, '

-N(R10)-5(0),-R10, -s-R10, -50,-R10, -5{0),-N{R10)-R20, -{0)-R10, -(C¢-Cg)-alkyl,
-{C1-Cg)-alkoxy, phenyl, phenyloxy-, -0-CF3, -(C1-C3}-perfluoroalkyl,
-(Cp-C4)-alkyl-C{0})-0-C(R15, R16)-0-C(0)-R17, -(C1-C4)-alkoxy-phenyl,
-(co-Q)-alkyl-é(o)-o-c(m 5, R16)-0-C{0)-0-R17, -O-R15, -NH-C{0)-NH-R10,

20 -NH-C{0}-0-R10, or a residue from the following list

[ B J\

J\E// iﬁlsgé SQ, \<_C - i .OMe
~ IO?O \«H\NH /?0
}'” L

H H H
N N, _ N
~XF XX F
N—S: N—O N—§
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_(r
n FH j\l" Ho N =\ )—N & /ZY
X7
and - H , wherein Me is methyl,

R10 and R20 are independently of one another hydrogen, -(C1-Cg)-alkyl, {Co-Cq)-alkyl-OH,
-{Co-C4)-alkyl-0-(Cq-C4)-akyl or {Cy-C3)-perfluoroalkyl,

5 R15and R16 are indepcndenth.r of one another h.ydrogen. -(C1-Cg)-alkyl, or together forma
ring out of the droup cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, wherein each
rmg is unsubstituted or substituted one to three'times by R10, and

R17is -(C1-Cg)alkyl, (C1-C5) alky-OH, -{C1-Cg)-alkyl-0-{Cy-Cg)-alkyl, -(C3- Cg)-cycloalkyl
-{C1-Cg)-alkyl-0-(C4-Cg)-alkyl-{C3-Cg)-cycloalkyl, (C1-C5)-alkyl-(C3-C3)-cycloalkyI. wherein
. 10 said cycloalkyl ring is unsubstituted or substituted one, two or three times by -OH,
-0-(C1-Cq)-alkyl or R10, '

in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.

15 4) The present invention also relates to the compounds of the formula |, wherein
ROis 1) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

2)  aheterocyciyt out of the group benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl,

benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyi, indazolyl,

20 indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridy!, phthalazinyl, pteridinyl,
purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl,
quinazolinyl, quinolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl, wherein said
heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one
another by R8, or

25 3) a heterocyclyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyi; thienyl, 2-thienyl, 3-thienyl, imidazolyl,



WO 2004/101563 PCT/EP200:4/004754

31

pyrazolyt, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl,

pyridazinyl and pyrazinyl, wherein said heterocyclyl is unsubstituted or mono-, di- or '

trisubstituted independently of one another by R8, —
and in addition is substituted by a residue selected out of the group pyridyl, 2-

5 pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl,
2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl, wherein said residue is
unsubstituted or mono-,- di- or trisubstituted independently of one another by RB
RBis 1. F,Q,Bror),

10 2. -COMNH, - _
3. -{Cq-C4)ralkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -OH or a methoxy

residue, or
T4, —0-{C1-Cq)-alkyl, wherein alky! is unsubstituted or rno.no-. di- or
15 trisubstituted independéntly of one another by halogen or a methoxy residue,
provided that R8 is at least one halogen, -C{O}-NH; or =0-(C1-Cg}-alkyl residue, if RO isa

aryl or a heterocyclyl, which are as defined above,
substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide, pyrrolyl,
furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl, .
20 thiadiazolyl, pyrimidinyl, pyridaziny], pyrazinyl and is unsubstituted or substituted 1, 2,3 or 4
times by R3, or is substituted 1 or 2 times by =0,

Q is a direct bond, -C(0}; -SO3- or -(Cq-Cg)-alkylene, {Co—Co)-alkylene-C{O}-N R1 0.,
Rlis hydrogen atom, -(C1-C2)-alkyl, -(C1-C3)alkylene-C(O}-NH-RO, -(Cy -C3)-perﬂuoroalkylene..
-(C1-C3)-alkylene-C{0}-0-R15, -(C1-C3)-alkylene-S{0)2-(C1-C3)-alky! or
25 -{C1-C3)-alkylene-S{0)-N{R*"-R5’, wherein R¥ and RS’ are independent of one another
are identical or different and are hydrogen atom or -{C4-C4)-alkyl,
RZis a direct bond or -{C1-Cp)-alkylene,
R1-N-R2-V can form a 4- to 7- membered cyclic group out of the group azetidine, azetidinone,

piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-triazine,
30 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine, tetrazole, 1,4-

A
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diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine, 1,4-
oxazepane, oxazole, isoxazole, isoiazolidine, 2-isoxazoline, morpholine, thiazole,
isothiazole, thiadiazole or thiomorpholine, wherein said cyclic group Is unsubstituted or
mono-, di- or trisubstituted independently of one another by R14,

5 R14is fluorine, chlorine, -OH, =0, -(C1-Cg)-alkyl, -C{0}-OH, -CN, -NH>, -C(0)-0~(C1-C4)-alkyl,

10

15

30

Yis

Gis

-C{O}-NH-{C1-Cg)-alkyl, -C(O}-N-[(C¢-Cg)-alkyl]>, -C(0}-NH2 or —N{R18)-R21,
wherein R18 and R21 are independently from each other hydrogen atom,
~{C1-C3)-perfluoroalkyl or ~{Cy-C4)-alkyl, '
1. a cyclic residue out of the group containing compounds which are derived from
azaindole ( 1H-pyrrolopyridine), aziridine, azirine. azetidine, azetidinone, 1,4-
diazepane, pyrrole, pyrrolidine, pyridonyl, imidazole, p'yrazole. 1,2,3-triazole, 1,24~
triazole, tetrazole, pyridine, pyrimidine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-
triazine, tetrazine, tetrazole, azepine, diazirine, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, pyridazine, piperidine, piperazine, pyrrolidinone, léetopiperazine. furan,
pyran, dioxole, 1,4-oxazepane, oxazole, isaxazole, 2-isoxazoline, isoxazolidine,
morpholine, oxirane, oxaziridine, 1,3-dioxolene, 1,3-dioxolane, 1,2-oxazine, 1,3-
oxazine, 1,4-oxazine, oxaziridine, thiophene, thiopy}an. thietan, thiazole, isothiazole,
isothiazoline, isothiazolidine, 1,2-oxathiolan, thiodiazole, thiopyran, 1,2-thiazine, 1,3-
thiazole, 1,3-thiazine, 1,4-thiazine, thiadiazine or thiomorpholine,

wherein said cyclic residue is unsﬁbstitute‘d or mono-, di- or trisubstituied

- independently of one another by R14, or

2. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or

a direct bond, -(CH3)m-, or {CH2)m-NR10-,

mis theintegerszero,1,2,3 0r4,

1. a hydrogen atom,

2 heterocyl:lyl., wherein heterocyclyl is a residue out of the group which can be
derived from azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, imidazole, isothiazole, isoxazole, isoxazolidine, 2-isoxazoline,
ketomorpholine, ketopiperazine, morpholine, oxazole, [1,4}-oxazepane, piperazine,
piperazinone, piperidine, piperidinone, pyrazine, pyridazine, pyridazinone, pyridine,
pyridone, pyrimidine, pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro-

@




g0

[

10

15

WO 2004/101563 PCT/EP2004/004754
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1
2)
3)

4)

8)
9)
10)
11)
12)

13)
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pyridazinyl, tetrazine, tetrazole, thiadiazole, thiazole, thiomorpholine, thiophene,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein said

. heterocydyl is unsubstituted or mono-, di- or trisubstituted independently of one._.

another by R14,

3. -{C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independentiy of one another by R14,

4, {CG3-Cg)-cycloalkyl or

5. -CIOMN{RTTR1Z,

hydrogen atom,

halogen,

~(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

-{C1-C3}-perfluoroalkyl, _
phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted ..
independéntly of one another by R13,

-{Co-C4)-alkylene-0-R19, wherein R19 is

a) hydrogen atom,
b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
qJ -CF3, or
d) CHF,
<N;
-NR10.505-R10,

-S0s-R11, whereinsis 10r 2,
-SO-N(R1 1):R12, whereintis 10r2,
-(Cg-C4)-alkylene-C{O}-R1Y,
-(Cg-C4)-alkylene-C(0)}-0-R11,
{Co-CyY-alkylene-C(O}N(RT1}R12,

2T
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14) ~{Cg-Cq)alkylene-N(R11)}-R12,

15) -({Co-Ca)alkylene-C{0)-0-(C2-Cq)-alkylene-0-C(0)(Cq-Cq)-alkyl,

16) -C{0)-0-C(R15, R16)}-0-C(O)-R17,

17) ~{Co-C2)alkylene-C(0}-0-{Co-C4)-alkylene-0-Ci0}-0-{Cq-Cg)-alkyl,

5 18 -C(0)-0- C(R15, R16)-0-C(0)-0-R17,
19) ~(Cp-C3)-alkylene-0-CH>-CF»-CHp-0-4{Cp-C3)-alkyl,

20) -{Cg-C3)-alkylene-0-CHp-CF>-CFa-CHp-0-(Co-C3)-alkyl,

21) -{Co-C3)-alkylene-0-CH{C4 -C3)-perfluoroalkylene-CH2-OH,.

22) -S0w~N(R11}-R13, wherein wis 1 0r 2,
10 23) «Cg-Cq)-alkylene-C{O}N(R1T)}-R13,

24) -(Cg-Cq)-alkylene-N({R11)-R13, or ¢
25) a residue from the following list

15 wherein Me is methyl,
if two -OR19 residues are attached to adjacent atoms they can form together with the atoms
which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-[1,4]dioxine ring, which is
substituted one, two, three or four times by R13,

T \«‘{Hﬁl Lo S ®
>

R11and R12 together with the nitrogen atom to which they are bonded can form a ring
20 selected out of the group azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morpholine, [1,4]-0xazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
25 pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine,
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tetrazple, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, thiophene,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein said
ring is unsubstituted or mono-, di- or trisubstituted independently of one another by --
R13,

5 R13is fluorine, chlorine, -NO2, -CN, =0, -OH, -CF3, -C{0)-0-R10, -C(O}-N(R10)-R2D, -N(R10}-R20,
-(Co-Ca)-alkylene-0-R10, -Si-(CH3)3, -N{R? 0)-5.(0)2-R1 0, .5-R10, -50-R10, -5(0)-N(R10)-
R20, -¢(0)-R10, -{C1-Cg)-alkyl, -{C4-Cg)-alkoxy, phenyl, phenyloxy-, -0-CF3, {C4-C3}-
perfluoraalkyl, -NH-C{OFNH-R19, {Cg-C4)-alkyl-C[0)-0-C{R15, R16}-0-C{0)-R17,
-{C1-Cq)-alkoxy-phenyl, -{Cq-C4)-alkyl-C{0)-0-C(R15, R1 6)-0-((0)—0:;!1'75_ )
10 -0-R15, -NH-C[0}-0-R1, or a residue from the following list

0 AN .
)LE//) ./ﬁ‘u’_sgéﬂ, j\ﬁ,_sg ¢F, \tzo J\H’OH )OLN.OM.

and, wherein Me is methyl,
R10 and R20 are independently of one another hydrogen, -{Cy-Cg)-alkyl, -(Co-C4)-alkyl-OH,
-(Co-Ca)-alkyl-0-{C4-Cy}-akyl or -(C1-C3)-perfluoroalkyl,
15 R15and R16 are indep;:ndently of one another hydrogen, -(Cy-Cg)-alkyl, or together form a
ring ouf of the droup cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, wherein each
_ ring is unsubstituted or substituted one to three times by R10, and
R17 is -(Cq-Cg)-alkyl, -{C1-Cg)-alkyl-OH, -{C-Cg)-alkyl-0-(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
~{C1-Cg)-alkyl-0-(C1-Cg}-alkyl-({C3-Cg)-cycloalkyl, {Cq-Cg)-alkyl-{C3-Cg)-cydoalkyl, wherein
20 said cycloalky) ring‘is unsubstituted or substituted one, two or three times by -OH,
-0-(C1-C4)-alkyl or R10,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physioclogically
tolerable salts.

25 5) The present invention also relates to the compounds of the formula I, wherein
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ROis 1) phenyl, wherein phenyl is unsubstituted or mono-, di: or trisubstituted
independently of one another by RS,
2)  a heterocyclyl selected out of the group indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, 1,3-benzodioxolyl, indazolyl, benzimidazolyl, benzoxazolyl,
5 benzothiazolyl, quinolinyl, isoquinolinyi; chromanyl, isochromanyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, pyridoimidazolyl, pyridopyridinyl,
pyridopyrimidinyl, pyridyl, purinyl and pteridinyl, _
wherein said heterocycivl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RB, -
10 3)  aheterocyclyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyi, pyrrolyl, 2- O
pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-fury}; thienyl, 2-thienyl, 3-thienyl, imidazolyl, -
‘pyrazolyi, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl,
pyridazinyl and pyrazinyl, wherein said heterocyclyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8,
15 and in addition is substituted by a residue selected out of the group pyridyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyt, furyl, 2-furyl, 3-furyl; thienyl,
2-thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, triazolyl, tetrazolyf, pyridazinyl and pyrazinyl, wherein
said residue is unsubstituted or mono-, di- or trisubstituted independently of
20 one another by R8
R8is 1.  isF,Q,Br,), : @}
2. -C{O}NH,, o
3. +{G-Ci)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one aﬁother by halogen, -OH or a methoxy
25 residue, or
4, —0-(Cr-Co)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstitute:d independently of one another by halogen or a methoxy residue,
provided that R8 is at least one halogen, -C(0}-NH2 or —0-(C1-Ce}-alkyl residue, if RO is a
aryl or a heterocyclyl, which are as defined abave,
30 substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide, pyrrolyl,

furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl,
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thiadiazolyl, pyrimidinyl, pyridazinyi'. pyrazinyl and is unsubstituted or substituted 1,2, 3 or;t

times by R3, or is substituted 1 or 2 times by =0,

Q

R1is

is a direct bond, -C{O)-; -S02- or -{C-Cg)-atkylen, <{Co —Ca)-alkylen-C{O}-NR10-,
hydrogen atom or {C:-Co)-alkyl,

5 RZis adirect bond or {C1-Go}-atkylen, or

R1-N-R2-V can form a 4- to 7- membered cyclic group out of the group piperidine, piperazine,

10

pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-triazine, 1,2 4-triazine, 1,3,5
triazine, 1,2,3-triazole, 1,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline,
morpholine, thiazole, isothiazole; thiadiazole or thiomorpholine, wherein said cydic
group, is unsubstituted or mono-, di- or trisubstituted independently of one another by
R14,

R14 is fluorine, chlorine, =0, ~(C+-Cy)-alkyl or -NH;z,

Vis
15

20

" 25

Gis

30 Mis

1. a cyclic residue out of the group containing compounds, which are derived from
azaindolyl (1H-pyrrolopyridyl), azetidine, azepine, aziridine, azirine, 1,4-diazepane, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, diazirine, 1,3-dioxolane, dioxazole, furan,
imidazole, isoquincline, isothiazole, isothiazolidine, isothiazoline, isoxazole, 2-
isoxazoline, isdxazolidine, ketopiperazine, morpholine, 1,2-oxazine, 1,3-0xazine, 1,4-
oxazine, oxazole, 1,2-oxathiolan, piperidine, pyran, pyrazine, pyrazole, pyridazine,
piperazine, pyridine, pyridone, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
quinazoline, quinoline, tetrazine, fetrazole. thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-
thiazine, 1,3-thiazole, thietan, thiomorpholine, thiophene, thiopyran, 1,.2,3-triazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
wherein said cyclic residue is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or
2. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,
a direct bond, -{CH,), -, or -{CH,}_-NR1C-,
mis the inte'gers zero, 1,2,3 0r4,
1. a hydrogen atom, _
2, heterocyclyl, wherein heteracyclyl is a residue out of the group which can be
derived from 1,4-diazepane, ketomorpholine, thiophene, pyridazone, piperidine,
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piperazine, pyridine, pyrimidine, pyrrolidine, pyrralidinone, pyridonyl, imidazole,
pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2,4-
triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine,
ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazple,
5 isothiazole, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, thiadiazole or
thiomorpholine, wherein said heterocyclyl is unsubstifuted or mono-, di- or
trisubstituted independently of one another by R14,
3. -{C-Ce)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or

10 4.  (G-G)cycloalkyl,
R3 is
) hydrogen atom,
2) halogen,
3) --(C1-C4)-alkyl. wherein alkyl is unsubstituted or mono-, di- or trisubstituted
15 independently of one another by R13,
4) -(C1-C3)-perfluoroalkyll,
5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, -
6) -{Cp-Cq)-alkylene-0-R1 9, wherein R19 is
20" , a) hydrogen atom, .
b) -{C1-C4)alkyt, wherein alkyl is unsubstituted or mono-, di- or &'
trisubstituted independently of one another by R13,
c) (F3 or
d). -CHF,
25 7 N,
8) -NR10-50-R19,
9) -S0-R11, wherein s is 1 or 2,
10) -S0i-N{RV1}-R12, wherein tis 1 or 2,

1) «Cg-Ca)-alkylene-C{0)-R11,
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12) -{Co-C4)-alkylene-C(O}-0-R1T,

13) -(Cp-C4)-alkylene-C{O}-N(R11}-R12

14) -(Cp-C4)-alkylene-N{R11)}-R12,

15) ~{Co-Calalkylene-C{0}0-{Co-Colalkylene-0-CIOHC1-Ca-alkyl,

5 16) -C(0}-0-C(R15, R16FD-C(O}R17,
17) ~{Cg-CoJalkylene-C{0}-0- (Cz-q}alkylene-O-C(O)-O {C1-Cel-alkyl,
18) -c{0)-0- C{R15, R16)-0-C{0}-0-R17, or
& 19) a residue from the following list

3;%“ Fﬁ\'{ J\'./’N /ﬁ\ %, i.«'s"& \Q

R~ iom\(iﬁl"“ jax sy f

wherein Me is methyl,
- R11 and R12 are independently of one another identical or di_fferént and are
1) hydrogen atom,

C" 2) ~(Cq-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
15 independently of one another by R13,
® 3)  -{Co-GgralkyHCy-Cg-ycloalkyl,

"4 -0RT7, or

5) ~{Cg-Cg)-alkyl-{C4-Cq5)-heterocyclyl, wherein alkyl and heterocyclyl
independently from one another are unsubstituted or mono-, di- or trisubstituted by

20 R13 and wherein heterocyclyl is selected out of the group azetidine, cyclopropyl,
cyclobutyi, 4,5-dihydro-oxazole, imidazolidine, morpholine, (1,4}-0xazepane,
oxazolidine, piperidine, piperazine, pyrrolidine, tetrahydrothiophene, thiazelidine or
thiomorpholine, or

R11 and R12 together with the nitrogen atom to which they are bonded form a .
25 heterocyclic ring, which is selected out of the group azetidine, cyclopropyl, cyclobutyl,



WO 2004/101563 PCT/EP2004/004754

40

4 5-dihydro-oxazole, imidazolid.ine, morpholine, {1 ,4)-nxa2fpane. ox'azolidine. piperidine,
piperazine, pyrrolidine, tetrahydrothiophene, thiazolidine or thiomorpholine,
R13is  fluorine, -CN, =0, -OH, -CF3, -C(0)-0-R10, -C(0)}-N(R10)-R20, -N(R10)-R20,
-{C3-Cg )cycloalkyl, -{Cg-C3)-alkylene-0-R10, Si{CH3)3, -5-R10, -SO>-R10,
5 -(C1-Ca)-perfluoroalkyl, or a residue from the following list .

. N |

| J\E P iﬂ"s"éu, /ﬁ\ﬁ,seéﬁ \<_§o J\H,OH Lo S
R o4 X

\ or.H )N“N'o /l\(o 3'—'"”

R” and, wherein Me is methyl,
R10 and R20 are independently of one another hydrogen, {C1-Cq)-alkyl or
-(C1-C3)-perfluoroalkyl,

10 R15andR16are independently of one another hydrogen, -(C1-C4)-.alkyl, or together form
a ring out of the droup cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, wherein each
ring is unsubstituted or substituted one to three times by R10, and

R17 is -(Cq-Cg)-alkyl, -(C-Cg)-alkyl-OH, -(C1-Cg)-alkyl-0-{Cq-Cg)-alkyl, {Cq-Cg)-alkyl-04{C1-Cg)
alkyl-{C3-Cg}-cycloalkyl, -(Co-Cd-alkyl-(C_a,-Cg)-c-ydoalkyl, ;nvherein said cycloalkyl ring is

15 unsubstituted or substituted one, two or three times by —OH,

-0-{C1-C4)-alkyl or R10,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.

20 6) The present invention also relates to the compounds of the formula |, wherein
ROis 1. phenyl, wherein phenyl is unsubstituted or mono- or disubstituted
independently of one another by R8,
2 pyridyl or benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted independently of one another by RS, or
25 3. a heterocyclyl out of the group thienyl, thiadiazolyl, isoxazolyl and thiazolyl,
wherein said heterocyclyl is substituted by a residue selected out of the group thienyl,

kY

&
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2-thienyl and 3-thienyl, wherein sai;:l residue is unsubstituted or mono- or disubstituted .

independently of one another by RS,
R8is F, I, Br, -OCH3 or -C(0}-NH,
substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide, pyrrolyt,
5 thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,-_'t_hiadiazolyl,
pyrimidinyl, pyridazinyl or pylazi'nyl and is unsubstituted or substituted 1,2,3 or 4 times by
R3, or is substituted 1 or 2 times by =0, -
Q is a direct bond, -C(0)-; -503-, -CH>-C(0)}-NH-, methyle_ne or ethylene,
Rlis* hydrogen atom,
10 R2is a direct bond or methylene,
R1-N-R2-V can fdrn.1 a 4- to 7-membered cyclic group out of the group azetidine, pyrrolidine,
piperidine and piperazine, :
R14 is fluorine, chlorine, =0, methyl, ethyl or -NH>,
Vis 1. a residue out of the group containing compounds which is derived from
15 azaindolyl (1H-pyrrolopyridyl), azetidine, 1,4-diazepane, isoxazole, isoquinoline,
piperazine, piperidine, pyrazine, pyridazine, pyrimidine, pyrrolidine,
quinazoline, quinoline or tetrahydropyrane,
wherein said cydic residue is unsubstituted or mono- or disubstituted
independgntly of one another by R14, or
20 2. phenyl, wherein phenyl is unsubstituted or mono- or disubstituted
independently of one another by R14,
Gis a direct bond, -(CH2)m-, or -{CH2)m-NR10-,
mis theintegerszero, 10r2,
Mis a hydrogen atom, (C3-C4)-alkyl, azepanyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
25 imidazolyl, ketomorpholinyl, morpholinyl, [1,4]Oxazepanyl, piperidinyl, piperidonyl,’
pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolidinyl, 1,4,5,6-tetrahydro-
pyridazinyl, or tetrahydropyranyl, wherein the residues are unsubstituted or mono- or
disubstituted independently of one another by R14
R3is
30 1) hydrogen atom,
2) " fluorine, chlorine,

z€
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3) - ~{C1-C4}-alkyl, wherein alky! is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
4) <{C1-C3)-perfluoroalkyl,
5) " phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
5 independently of one another by R13,
6) -{Cp-C2)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
b) H{Cq1-Ge)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R1 33 C i
10 - 0 -(F3, or '
d) ~(HF,,
7) N,
8) -NR1050,-R10,
9) -S0s-R11, whereinsis1or 2,
15 10 -S0¢-N(R11:-R12, wherein t is 1 or 2,
1) -{Co-C4)alkylene-ClO}R11,
12) -(Cg-C4)-alkylene-C(0}-0-R17,
13) -{Cg-Cq)-alkylene-C[O}N(R11)R1Z,
14) -{Cg-C4)alkylene-N{R11)-R12,
20 15) -(Cg-C2)alkylene-C(0}-0-{Co-Cq)-alkylene-0-ClO}{Cq-Cq)-alkyl,
16) -C(0)-0-C(R15, R16)-0-C{0)-R17,
17) —{Co-Co)alkylene-C(0)-0-{Co-C4)-alkylene-0-C(0)}-0-(C1-Cg)-alkyl, or
18) -C{0}-0- C{R15, R16)-0-C{0)-0-R17,
R11 and R12 are independently of one another identical or different and are
25 1) hydrogen atom,

2) <{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

3)  -(CoCeralkyl-(C3-Cg)cycloalkyl,

4  -0RV,or
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5 -(Cp-Cgl-alkyl-heterocyclyl, wherein alkyl and heterocyclyl independently from
one another are unsubstituted or mono-, di- or trisubstituted by R13 and
wherein heterocyclyl is selected out of the group azetidine, imidazolidine,
morpholine, (1,4)-oxazepane or pyrrolidine or i

5 R11and R12 together with the nitrogen atom to which they are bonded can form a ring,
which is selected out of the group azetidine, imidazolidine, morpholine, (1,4)-0xazepane
piperazine, piperidine, pyrrolidine or thiomorpholine,

R13is fluorine, -CN, =0, -OH, -CF3, -C{0)}-0-R10, -C{O}N(R10)-R20, -N(R10)-R20,
(C3-Cg )-cycloalkyl, -(Co-C3)-alkylene-0-R10, -Si-(CH3)3, -5-R19, -502-R10, or
10 ~«{(C1-C3}-perfluoroatky!, '
R10 and R20 are inde:;endently of one another hydroger, -(C1-C4)-alkyl or
~{C1-G3)-perfluoroalkyl,
R15and R16 are independently of one another hydrogen, -(C1-C4)-alkyl, or together form
a ring out of the droup cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, wherein each
15 ring is ur!sﬁ bstituted or substituted one to three times by R10, and
R17is {Cq-Cglalkyl, -(C1-Cg)-alkyl-OH, -(C1-Cgl-alkyl-0-(C1-Cg)-alkyl, -(C1-Cg)-alkyl-0-{C1-Cg}-
alkyl-{C3-Cg}-cycloalkyl, -{Cg-Cg)-alkyl-{C3-Cg)-cycloalkyl, wherein said cycloatkyl ring is
unsubstituted or substituted one, two-or three times by —OH, -0-{C1-C4)-alkyl or R10,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

- 20 tolerable salis.

7) The present invention also relates to the compounds of the formula |, wherein

ROis 1. pyridyl or benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted independently of one another by RS, or

25 2 a heterocyclyl out of the group thienyl, thiadiazolyl, isoxazolyl and thiazolyl,

wherein said heterocyclyl is substituted by a residue selected out of the group thienyl,
2-thienyl and 3-thienyl, wherein said residue is unsubstituted or mono- or disubstituted
independently of one another by RS,
RBis F,Cl, Br, -OCH3 or -C(0)-NH>,

77
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substructure D is pyridyl and is unsubstituted or substituted 1, 2, 3 or 4 times by R3, or
is substituted 1 or 2 times by =0,

Q is -CH2-C(O}-NH- or methylene,
Rlis hydrogen atom, -
5 RZis a direct bond,
R14 is fluorine, chlorine, =0, methyl, ethyl or -NH3,
Vis piperidine, wherein piperidine is unsubstituted or mono- or disubstituted
independently of one another by R14, or
Gis adirect bond, : C |
10 Mis a hydrogen atom,- (Cz-Cq)-alkyl, isopropyl, or pyridyl, wherein the residue is ‘
unsubstituted or mono- or disubstituted independently of one another by R14
R3is 1} hydrogen atom,

2) fluorine, chlorine,
3} -{C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
15 " independently of one another by R13, '

4) «{Co-C)-alkylene-0-R19, wherein R19 is
a) hydmgén atom or
b) -(Cy-C4)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another.by R13,
20 5) -{Co-C4)-alkylene-C{0}-0-R1 or
6 -{CoralkyleneC{OPNRITIRIZ,

R11 and R12 are independently of one another identical or different and are
1)) hydrogen atom or
2 <{Cy-C4)-aliyl, wherein alkyt is unsubstituted or mono-, di- or trisubstituted
25 independently of one another by R13, or
R11 and R12 together'with the nitrogen atom to which they are bonded an form a ring,
which is selected out of the group azetidine, imidazolidine, morpholine, (1,4}-oxazepane
piperazine, piperidine, pyrrolidine or thiomorpholine,

R13is fluorine, =0, -OH, -CF3, -C(0)-0-R10, -C{0)-N(R10)-R20, N(R10)-R20, or
30 -{Co-C3)alkylene-0-R10,
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R10 and R20 are independently of one another hydrogen, {C4-Cq)-alkyl or
«{C1-C3)-perfluorcalkyl,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.

5 - ;

B) The present invention also relates to the compounds of the formula |, which are

1-[5~(5-Chloro-thiophen-2-y!)-isoxazol-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-2- carboxylic acid .

(1-isopropyl-piperidin4-yl}-amide,

1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4- ylarbamoyl}-1H-

10 pyrrolof2, 3-b]pyridinc-5:carboxylic acid methyl ester, '
1-[5-(5-Chloro-thiophen-2-yl)- |soxazol-3-ylmethyl]-2-(1-|$0propyl-p|pend|n-4- yIcarbamoyIH H-
pyrrolo[z 3-b]pyndme-5-<:rboxyllc acid,
1{5-(5-Chloro-thiophen-2-yl)- lsomol-B-yImethyl]-1 H-pyrrolo{2,3-b]pyridine-2,5- dicarboxylic
acid 5-amide 2-[(1-isopropyl-piperidin-4-yl}-amide],

15 1- [5-(5-Ch|oro-thlophen-z-yl)-lsoxazol-3-ylmethyl]-1 H-pyrrolo[3,2-b]pyridine-2- carboxylic aﬂd
{1-isopropyl-piperidin-4-yl}-amide ,
1{5-(5-Chloro-thiophen-2-yl)- lsoxazoI-B-yImethyI]-Z (1 -isopropyl-piperidin-4- ylcarbamoyl}-1H-

pyrrolo[3,2-b]pyridine-5-carboxylic acid ,
' 1-{5-{5-Chloro-thiophen-2-yl)-isoxazo!-3-ylmethyl]-5-oxo-4,5-dihydro-1H-pyrrolo[3,2-b]pyridine-

20 2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide , .
:I-[5-(5-Chloro-tl';iophen-2-y|)-isoxazol-3-ylmethyl]-'z-(3,4,5,5-tetrahyd ro-2H- [1,4bipyridinyl-4-
yicarbamoyl)-1H-pyrrolo[3,2-bjpyridine-5-carboxylic acid.methyl ester,
1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-2-(3,4,5,6-tetrahydro-2H- [1,4']bipyridinyl-4-
ylcarbamoyl}-1H-pyrrolo[3,2-b]pyridine-5-carbaxylic acid , .

25 1{5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-methoxy-ethoxy)}-1H-pyrrolo[2,3-
cJpyridine-2-carboxylic acid {1-isopropyl-piperidin-4-yl}-amide,
1-{5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyi]-5-(2-hydroxy-ethoxy)-1H-pyrrolo{2,3-
c]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide ,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(2-methoxy-ethoxy}-1H-pyrrolof2,3- Jpyridine-2-

30 carboxylic acid {1-isopropyl-piperidin4-yl}-amide,
1-[(S-Chloro-pyridin-2-ylcarbamoyl)-methyI]-5-(2-hydr6xy-ethoxy)—1 H-pyrrolo[2,3- c]pyridine-2-
carboxylic acid (1-isopropyl-piperidin-4-yl)}-amide ,
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1-{6-Chloro-benzofb]thiophen-2-yimethyl)-5-{2-methoxy-ethoxy)-1H-pyrrolo[2,3- c]pyridine-2-
aarboxylic acid {1-isopropyl-piperidin-4-yl}-amide or
1-{6-Chloro-benzo[b]thiophen-2-yimethyl}-5-(2-hydroxy-ethoxy}-1H-pyrrolo[2,3- cJpyridine-2-
arboxylic acid (1-isopropyl-piperidin-4-yl)}-amide .

5
As used herein, the term alky] is to be understood in the broadest sense to mean hydrocarbon
residues which can be linear, i. e. straight-chain, or branched and which can be acyclic or
cyclic residues or comprise any combination of acyclic and cyclic subunits. Further, the term
alkyl as used herein expressly includes s.aturated groups as well as unsaturated groups which

10 latter groups contain one or more, for example one, two or three, double bonds and/or triple
bonds, provided that the double bonds are not located within a cyclic alkyl group in such a
.manner that an aromatic system résults. All the-se statements also ;pply if an alkyl group
occurs as a substituent on another residue, for ecample in an alkylaxy residue, an
alkyloxycarbonyl residue or an arylalkyl residue. Examples of .;(C1-C3)-alkyl" or .{C1-Cg)

15 alkylene” are alkyl residues containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms are methyl,
methylene, ethyl, ethylene, propyl, propylene, butyl, butylene, pentyl, pentylene, hexyl, heptyl
or octyl, the n-isomeyrs of all these residues, isopropyl, isobutyl, 1-methylbutyl, isopentyl,
neopentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tBu, tert-
pentyl, sec-butyl, tert-butyl or tert-pentyl. The term .~(Cg-Cglalkyl® or ,-(Cp-Cglalkylene” isa

20 hydrocarbon residue containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms. The term ,-Cg-alkyl" or -
Cg-alkylene” is a covalent bond.

Unsaturated alkyl residues are, for eample, alkenyl residues such as vinyl, 1-propenyl, 2-
propenyl (= allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or
25 1,3-pentadienyl, or alkynyl residues such as ethynyl, 1-propynyl, 2-progynyl
(= propargyl) or 2-butynyl. Alkyl residues can also be unsaturated when they are substituted.
Examples of {C3-Cg)-cycloalkyl cyclic alky! residues are cycloalky] residues containing 3, 4, 5, 6,
7 or 8 ring carbon atoms like cyclopropyl, cyclobutyl, cyclapentyl, cyclohexyl, cyloheptyl or
cyclooctyl, which can also be substituted and/or unsaturated. Unsaturated cydlic atkyl groups
30 and unsaturated cycloalkyl groups like, for example, cyclopenteny] or cyclohexenyl can be
bonded via any carbon atom.

-
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The terms “a monocyclic or bicyclic 6- to 14-membered aryl” or “{Cg-C14)-aryl® are understood

as meaning aromatic hydrocarbon radicals containing from 6 to 14 carbon atoms in the ring.
Examples of {Cg-Cq14)-aryl radicals are phenyl, naphthyl, for example 1-naphthyl and 2-
naphthyl, biphenylyl, for example 2-biphenylyl, 3-biphenylyl and 4-biphenylyl, anthryl or

5 fluorenyl. Biphenylyl radicals, naphthyl .radicals and, in particular, phenyl radicals are
preferred aryl radicals.

The terms "mono- or bicyclic 4- to 15-membered heterocyclyl" or “-{C4-Cq5)-heterocyciyl” refer

1o heterocycles in which one or more of the 4 10 15 ring carbon atoms are replaced by

10 heteroatoms such as nitrogen, oxygen or sulfur. ) T
Examples are acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole { 1H-pyrrolopyridinyt),
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,

15 chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,54 ihydrooxaz;olinyl, dioxazolyl,
dioxaziny), 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiaziny), dihydrofurof2,3-b}-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolimﬂ', indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,

- isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazoly!, isothiazolidinyl,

20 isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
morpholinyl, naphthyridinyl, octahydroisoquinoliﬁyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
axadiazolyl, 1,2,5-oxadiazolyl, 1,3,4—0:_:adiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-
oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazoliny), oxazolyl, oxetanyl,
oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyi,

25 phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiaz.olyl. pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyi,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydrofuranyl,

30 tetrahydropyranyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 68-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazoly],
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
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thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl,
thiomorpholinyl, 1A6-thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-
triazolyl and xanthenyl.
5

Preferred are heterocyclyls, such as benzimidazolyl, 1,3-benzodioxolyl,-benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxazolyl, chromanyl, cinnolinyl, 2-furyl, 3-furyl;
imidazolyl, indolyl, indazolyl, isochromanyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
oxazolyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridoimidazolyl,

10 pyridopyridinyl, pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidinyl, pyrrolyl; 2-
pyrrolyl, 3-pyrrolyl, quinolinyl, quinazolinyl, quinoxalinyl, tetrazolyl, thiazolyl. 2-thienyl and 3-
thienyl.
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Also preferred are;

The terms “het” or "a 3- to 7-membered cyclic residue, containingup to 1,2,3 or 4

15 heteroatoms” refer to structures of heterocycles which can be derived from compounds such as
azepine, azetidine, aziridine, azirine, 1,4 diazepane, 1,2-diazepine, 1,3-diazepine, 1,4
diazepine, diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane,
furan, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, iscthiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketomorpholine, ketopiperazine,

20 morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-0xazepane, 1,2-0xazine, 1,3-0xazine, 1,4-
oxazine, axazole, oxaziridine, oxetan, oxirane, piperazine, piperidine, pyran, pyrazine,
pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetrazi}le.

A,
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tetrazole, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole,

thiazolidine, thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2.4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.

5 The term " R1-N-RZV can form a 4- to 7-membered cyclic group " or “R11 and R12 together
with the nitrogen atom to which they are bonded can form a 4- to 7-membered monocydic
heterocyclic ring which in addition to the nitrogen atom can t".ontain one or two identical or
different ring heteroatoms chosen from oxygen, sulfur and nitrogen" refer to structures of
heterocycles which can be derived from compounds such as

10 azepane, azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, -

1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine;
[1,4]oxazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,

15 tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,
thiomarpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.

The term “R15 and R16 together with the carbon atom to which they are bonded can form a 3-
to 6 membered carbocyclic ring” refer to structures, which can be derived from compounds
20 such as cyclopropyi, cyclobutyl, cyciopentyl or cyclohexyl.

The term “substructure

"o

in formulae I” or the "substru.cture D”is
25 a 4-to 8 membered saturated, partially unsaturated or aromatic cyclic group containing zero,
1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen" refer to structures, which can
be derived from compounds such as azepane, azetidine, azetine, azocane, azocane-2-one,
cyclobutyl, cyclooctane, cyclooctene, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1,2-
diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, [1,4]diazocane, [1,2])diazocan-3-one,

30 [1,3]diazocan-2-one, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,

B0
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imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,4-0xaazepane, 1,2-0xa-
thiepane, 1,2-oxathiolan, 1,2-mxazine, 1,3-oxazine, 1,4-oxazine, oxazole, [1,4)Joxazocane,
[1,3)oxazocan-2-one, oxetan, oxocane, oxocan-2-one, piperazine, piperidine, phenyl, pyran,

5 pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole,
pyrrolidine, pyrrolidinone, pyrroline, 5,6,7,8-tetrahydro-1H-azocin-2-one, tetrahydrofuran,
tetrahydropyran, tetrahydropyridine, tetrazine, thiadiazine thiadiazole, 1,2-thiazine, 1,3-
thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thietan, thiocane,
thiocane-1,1-dioxide, thiocane-1-oxide, thiocan-2-one, thiomorpholine, thiopyran, 1,2,3-

10 triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.

The term “substructure D” is a 5 to 6 membered saturated, partially unsaturated or aromatic
cyclic group containing zero, 1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen”
refer to structures, which can be derived from compounds such as cyclopentyl, cyclohexyl,
dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline,

15 imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine,
2-isoxazoline, ketomorpholine, ketopiperazine, morpholine, 1,2-oxathiolan, 1,2-oxazine, 1,3-
oxazine, 1,4-oxazine, oxazole, piperazine, piperidine, phenyl, pyran, pyrazine, pyrazole,
pyrazaline, pyrazolidine, pyrazine, pyrazinone, pyridazine, pyridazone, pyridine, pyridone,
pyrimidine, pyrimidone, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydrofuran,

20 tetrahydropyran, tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole, 1,2-thiazine,
1,3-thiazine, 1,4:ﬂ1 iazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thiomorpholine,
thiopyran, tetrazine, tetrazole, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or
1,2 4-triazole.

25 The term “R1 and R3 iogether with the atoms to which they are bonded can form a 6- to 8-

membered cyclic group, containing up to 1,-2. 3 or 4 heteroatoms chosen from nitrogen, sulfur -

or oxygen" refers to structures of heterocycles which can be derived from compounds such as

azocane, azocane-2-one, cylohepty] cyclohexyl, cyclooctane, cyclooctene, 1,4-diazepane, 1,2-

diazepine. 1.3diazepine, 1,4-diazepine, [1,4]diazocane, [1,2]diazocan-3-one, [1,3]diazocan-2-
30 one, dioxazine, [1,4]1dioxocane, dioxole, ketopiperazine, morpholine, 1,2-oxa-thiepane, 1,4-

oxazepane, 1,2-oxazine, 1,3-0xazine, 1,4-oxazine, [1,4]oxazocane, [1,3]oxazocan-2-one,
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oxocane, oxocan-2-one, p!\enyl, piperazine, piperidine, pyran, pyrazZine, pyridazine,
pyrimidine, 5,6,7,8-tetrahydro-1H-azocin-2-one or thiomorpholine.

The fact that many of the before-listed names of heterocycles are the chemical names of

5 unsaturated or aromatic ring systems does not imply that the, the 4-15 membered mono- or
polycyclic group could only be derived from the respective unsaturated ring system. The names
here only serve to describe the ring system with respect o ring size and the number of the
heteroatoms and their relative positions. As explained above, the 4-15 membered mono- or
polycyclic group can be saturated or partially unsaturated or aromatic, and can thus be

10 derived not only from the before-listed heterocycles themselves but also from all their partially

or completely hydrogenated analogues and also from their more highly unsaturated analogues

_ if applicable. As eamples of completely or partially hydrogenated analogues of the before-
listed heterocycles from which this group may be derived the following may be mentioned:
pyrroline, pyrrolidine, tetrahydrofuran, tetrahydrothiophene, dihydropyridin'e.

" 15 tetrahydropyridine, piperidine, 1,3-dioxolane, 2-imidazoline, imidazolidine, 4,5-dihydro-1,3-

oxazol, 1,3-oxazolidine, 4,5-dihydro-1,3-thiazole, 1,3-thiazolidine, perhydro-1,4-dioxane,
piperazine, perhydro-1,4-oxazine (= morpholine}, mrhﬁr&1,+thiazine (= thiomorpholine),
perhydroazepiné, indoline, isoindoline, 1,2,34-tetrahydroquinoline or 1,2,3,4-
tetrahyt'lroisoquinolil.le.

20 ' _

" The term *-{C1-C3}-perfluoroalkyl” is a partial or totally fluorinated alkyl-residue, which can be
derived from residues such as -CF3, -CHFp, -CHaF, -CHF-CF3, -CHF-CHFZI, ~CHF-CHyF, -CHz-
3, .
-CHp-CHF, -CH-CHoF, -CFy-CF3, -CFp-CHFy, -CFy-CHoF, -CHy-CHF-CF3, -CHy-CHF-CHF,

25 -CHp-CHF-CHF, -CHp-CHp-CF3, -CH-CHa-CHFp, -CHy-CHa-CHOF, -CHa-CFp-CF3,
-CHp-CF7-CHFp, -CHp-CFy-CHQF, -CHF-CHF-CF3, -CHF-CHF-CHF, -CHF-CHF-CHZF, -CHF-CH3-
CFa, -CHR-CHy-CHFp, ~CHF-CHy-CHoF, ~CHF-CFo-CF3, -CHF-CFa-CHFo, -CHF-CFa-CHF, CFy-
CHF-CF3,

-CR-CHF-CHFR, -CF2-CHF-CHaF, -CFa-CHa-CF3, -CFp-CHa-CHF, -CFp-CHa-CHOF, -Ch-CF (1,

30 -CFy-CFy-CHF; or -CFo-CFp-CH3F.

37
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The term “-(C4-C3)-perfluoroalkylene™ is a partial or totally fluorinated alkylene-residue, which
can be derived from residues such as —CFy-, -CHF, -CHF-CHFy-, -CHF-CHF-, -CHp-CF>-,
-CHa-CHF-, -CFy-CFy-, -CFp-CHF-, -CHp-CHF-CFy-, ~CHp-CHF-CHF-, -CHp-CH-CF>-,
CH2-CH2-CHF, -CHp-CFp-CFp-, -CH-CFp-CHF-, -CHF-CHF-CF>-, -CHF-CHF-CHF-, -CHF-CHo-CF-,

- § -CHF-CH-CHF-, -CHF-CFp-CFp~, -CHF-CFo-CHF-, -CFp-CHF-CFy-, -CFo-CHF-CHF-, -CFp-CH-CF-,

1¢

15

20

25

30

CF-CHo-CHF-, -CF>-0F-CFp-, Or -CFy-CFo-CHF,
The term “oxo-residue” or “=0" refers to residues such as carbonyl {(-C(0}-) or nitroso {-N=0).

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or bromine,
particularly preferably chlorine or bromine.

Optically active carbon atoms present in the compounds of the formula | can independently of
each other have R configuration or § configuration. The compounds of the formula | can be
present in the form of pure enantiomers or pure diastereomers or in the form of mixtures of
enantiomers and/or diastereomers, for example in the form of racemates. The present
invention relates to pure enantiomers and mixtures of enantiomers as well as to pure
diastereomers and mixtures of diastereomers. The invention comprises mixtures of two or of
more than two stereoisomers of the formula I, and it comprises all ratios of the stereoisomers
in the mixtures. In case the compounds of the formula I can be present as E isomers or Z
isomers (or cis isomers or trans isomers) the invention relates both to pure E isomers and pure
Z isomers and to E/Z mixtures in all ratios. The invention also comprises all tautomeric forms
of the compounds of the formula L.

Diastereomers, including E/2 isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the two enantiomers by
customary methods, for example by chromatography on chiral phases or by resolution, for
example by crystaliization of diastereomeric salts obtained with optically active acids or bases.
Stereochemically uniform :;nmpounds of the formula | can also be obtained by employing
stereochemically uniform starting materials or by using stereoselective reactions.

Physiologicaily tolerable salts of the compounds of formuia { are nontoxic salts that are
physiologically acceptable, in particular pharmacectically utilizable salts. Such salts of
compounds of the formula | containing acidic groups, for example a carboxyl group COOH, are
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_ for example alkali metal salts or alkaline earth metal salts such as sodium salts, potassium
salts, magnesium salits and calcium salts, and also salts with physiologically tolerable
quaternary ammonium ions such as tetramethylammonium or tetraethylammoniurﬁ. and acid
addition salts with ammonia and physiologically tolerable organic amines, such as
5 methylamine, dimethylamine, trimethylamine, ethylamine, triethylamine, ethanolamine or

tris-{2-hydroxyethyl)amine. Basic groups contained in the compounds of the formula |, for
example amino groups or guanidino groups, form acid addition salts, for example with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid or
phosphoric acid, or with organic carboxylic acids and sulfonic acids such as formic acid, acetic

10 acid, oxalic acid, citric acid, lactic acid, malic acid, succinic acid, malonic acid, benzoic acid,
maleic acid, fumatic acid, tartaric acid, methanesulfonic acid or p-toluenesulfonic acid.
Compounds of the formula |, which simultaneously contain a basic group and an acidic group, -
for example a guanidino group apd a carboxyl group, can also be present as zwitterions
{betaines) which are likewise included in the present invention. '

15 _
Salts of compounds of the formula | can be obtained by customary methods known to those
skilled in the art, for e@ample by combining a compound of the formula | with an inorganic or
organic acid or base in a solvent or dispersant, or from other salts by cation exchange or anion
exchange. The present invention also includes all salts of the compounds of the formula |

_ 20 which, because of low physiologically tolerability, are not directly suitable for use in

pharmaceuticals but are suitable, for example, as intermediates for carrying out further
chemical modifications of the compounds of the formula | or as starting materials for the
preparation of physiologically tolerable salts. '
The present invention furthermore includes all solvates of compounds of the formula |, for
25 example hydrates or adducts with alcohols.
The invention also includes derivatives and modifications of the compounds of the formula l,
for example prodrugs, protected forms and other physiologically tolerable derivatives, as well
as active metabolites of the compounds of the formula 1. The invention relates in particular to
prodrugs and protected forms of the compounds of the formula !, which can be converted into
30 compounds of the formula | under physiological conditions. Suitable prodrugs for the
compounds of the formula |, i. e. chemically modified derivatives of the cdmpounds of the
formula | having properties which are improved in a desired manner, for example with respect
to solubility, bioavailability or duration of action, are known to those skilled in the art. More
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detziled information relating to prodrugs is found in standard literature like, for example,
Design of Prodrugs, H. Bundgaard (ed.), Elsevier, 1985; Fleisher et al., Advanced Drug Delivery
Reviews 19 (1996) 115-130; or H. Bundgaard, Drugs of the Future 16 (1991) 443 which are all
incorporated herein by reference. Suitable prodrugs for the compounds of the formula | are
5 especially acyl prodrugs and carbamate prodrugs of acylatable nitrogen-containing groups

such as amino groups and the guanidino group and also ester prodrugs and amide prodrugs of
carboxylic acid groups which may be present in compounds of the formula 1. In the acyl
prodrugs and carbamate prodrugs one or more, for example one or two, hydrogen atoms on
nitrogen atoms in such groups are replaced with an acyl group or a arbamate, preferably a -

10 (C1-Cg)-alkyloxycarbonyl group. Suitable acyl groups and carbamate groups for acyl prodrugs

and carbamate prodrugs are, for example, the groups RP-C0O- and RE20-C0-, in which R is
hydrogen, (C1-Cie)-alkyl, {Cs-Ca)-cycloalkyl, (G-Ca}-cycloalkyl-{Ci-Cq)-alkyl-, (Ce-Crs}-aryl, Het-, (Ce-
Cularyl{C1-Cofalkyl- or Het-{Cr-Cy)-alkyl- and in which Re2 has the meanings indicated for R
with the exception of hydrogen. '

15 ' :
Especially preferred compounds of the formula | are those wherein two or more residues are
defined as indicated before for preferred compounds of the formula |, or residues can have
one or some of the specific denotations of the residues given in their general definitions or in
the definitions of preferred compounds before. All possible combinations of definitions given

20 for preferred definitions and of specific denotations of residues explicitly are 2 subject of the
present invention.

Also with respect to all preferred compounds of the formula | all their stereoisomeric forms
and mixtures thereof in any ratio and their physiologically acceptable salts explicitly are a

25 subject of the present invention, as well as are their prodrugs. Similarly, aiso in all preferred
compounds of the formula |, all re.sidus that are present more than one time in the molecule
are independent of each other and can be identical or different.

The compounds of the formula | can be prepared by utilising procedures and technigues,

30 which per se are well known and appreciated by one of ordinary skill in the art. Starting
materials or building blocks for use in the general synthetic procedures that can be applied in
t!le preparation of the compounds of formula { are readily-available to one of ordinary skill in
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the art. {n many.cases they are commercially available or ha\}e been described in the
literature. Otherwise they can be prepared from readily available precursor compounds
analogously to procedures described in the literature, or by procedures or analogously to
procedures described in this application.

5 In general, compounds of the formula | can be prepared, for example in the course of a
convergent synthesis, by linking two or more fragments which can be derived retrosyntheticaily:
from the formula 1. Mare specifially, suitably substituted starting azaindole derivatives are
employed as building blocks in the preparation of the compounds of formula [. Although
various synthetic aspects of the azaindole chemistry are considerably different to the indole

10 chemistry many procedures describing the synthesis and functionalisation of indoles can be
modified and adopted by those skilled in the art. Therefore literature describing
transformations and the synthesis of indoles are highly instructive=and applicable to the
azaindole chemistry. If not commercially available, such azaindole derivatives can be prepared
according to the well-known standard procedures for the formation of the azaindole ring

. 15 system such as, for example, the Fischer indole synthesis, the Bischler indole synthesis, or the

Reissert indole synthesis. By choosing suitable precursor molecules, these azaindole syntheses
allow the intro.duction of a variety of substituents into the various positions of the azaindole
system, which can then be chemically medified in order to finally arrive at the molecule of the
formula | having the desir_ed substituent pattemn. As one of the comprehensive reviews in

20 which numerous details and literature references on the chemistry of indoles and on synthetic
pracedures for their preparation can be found, W. |. Houlihan (ed.),"indoles, Part One",
volume 25, 1972, out of the series "The Chemistry of Heterocyclic Compounds”, A. Weissberger
and E. C Taylor (ed.), John Wiley & Sons; R.E. Willette, Advances in Heterocyclic Chemistry 9
(1968) 27; ).-Y. Mérour Curr. Org. Chemn. 5 {2001) 471; H. D5pp et al. in Houben-Weyl,

25 “Methoden der Organischen Chemie” (Methods of Organic Chemistry), Georg Thieme Verlag,
Stuttgart, Germany 1994, Vol E6a,b part 2a Hetarene 1, is referred to.

If starting azaindole deriva:tives are to be synthesized this can be done, for example, according
to the well-known azaindole syntheses mentioned above. In the following they are explained

30 briefly, however, they are standard procedures comprehensively discussed in the literature,
and are well known to one skilled in the art.
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The Fischer indole synthesis comprises the acid cyclization of heteroarylhydrazones, for”
example of the general formula 2,

O SITG

which can be obtained by various methods and in which R39, R*1 and R can have a wide
5 variety of denotations. Besides hydrogen and alkyl, R¥ and R® can especially denote ester

groups or methyl or ethyl groups or 2,2,2- trifluoroethyl groups carrying an ester group as
substituent thus allowing the introduction into the azaindole molecule of the {CH2),-CO moiety C :
occurring in the groups R2 and/or R? in the compounds of the formuta I. As examples of the
many literature references describing the synthesis of azaindole derivatives according to the

10 Fischer synthesis, besides the above-mentioned book edited by Houlihan, the following articles
are mentioned: F.G. Salituro et al., ). Med. Chem. 33 (1990) 2944; N.M. Gray et al., ]. Med.
Chem. 34 (1991) 1283; ). Sh. Chikvaidze et al., Khim. Geterotsikl. Soedin. (1991) 1508; S. P.
Hiremath et al.!'lndian J. Chem. 19 (1980) 770; ). Borastein, J. Amer. Chem. Soc. 79 (1957) 1745;
S. Wagaw, B. Yang and S. Buchwald, ]. Am. Chem. Soc. 121 (1999) 10251 or by Y. Murakami, Y.

15 Yokoyama, T. Miura, H. Hirasawa Y. Kamimura and M. |zaki, Heterocycles 22 (1984) 1211; D. L
Hughes, Org. Prep. Proc. 25 (1993) 607. '

The Reissert indole synthesis comprises the reductive cyclization of o-nitréphenylpyruvic acids
or esters thereof, for example of the general formula 3, C

CH,-CO-COOR™
R"‘—@f ' 3

20 . N,
in which the groups R can have a wide variety of denotations and can be present in all
positions of the aromatic ring. The Reissert indole synthesis leads to derivatives of azaindole-2-
carboxylic :;cids. The pyruvic acid derivatives of the formula 3 can be obtained by
condensation of oxalic acid esters with substituted o-nitromethylazabenzenes. As literature

25 references, besides the above-mentioned book edited by Houlihan and the literature articles
mentioned therein, for example the articles by H. G. Lindwall and G. }. Mantell, }. Org. Chem.
18 (1953) 345 or by H. Burton and ). L Stoves, }. Chem. Soc. (1937) 1726 or by W. Noland, F.
Baude, Org. Synth Coll. Vol. V, ). Wiley, New York, (1973) 567 are mentioned.
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Another method to géin regioselective access to the azaindole structure involves palladium
catalysis, for example o-haloanilines (X = Cl, Br, I} or o-trifluoromethanesulfonyloxyanilines (X
= OTf) of the general formula 4 can be cyclized to azaindoles utilizing several alkynes by
adopting procedures described by J. Ezquerra, C. Pedregal. C Lamas, ). Barluenga, M. Pérez, M.
5 Garcia-Martin, |. Gonzalez, }. Org. Chem. 61 (1996) 5805; or F. Ujjainwalla, D. Warner,
Tetrahedron Lett. 39 (1998) 5355 and furthermore A. Rodriguez, C Koradin, W. Dohle, P.
Knochel, Angew. Chem. 112 (2000) 2607; or R. Larock, E. Yum, M. Refvik, J. Org. Chem. 63

(1998) 7653; R. Larock, E. Yumn, ]. Am. Chem. Soc. 113 {1991) 6689; K. Roesch; R. Larock, J. Org.
( Chem. 66 (2001) 412

; ) _® . R®
B, —— G
NHRY R Nh“
10 4 S5 6

Alternatively the araindole structure can be built up by employment of a variety of ketones
under palladium catalysis by adopting and modifying a procedure described by C. Chen, D.
Liebermann, R. Larser, T. Verhoeven and P. Reider ). Org. Chem. 62 (1997) 2676 as indicated

below were X = fl. Br, | or OTH:
.
. X RY
AL oL 08
& NHR™ OJ;R’ o el
R
7 8 - 9

-

15

According to the Bischler indole synthesis V-aza-anilinoketones, for example of the general

formula 10,
e Rﬂ
R”—@\N IR“ 10
L

can be cyclized to azaindole derivatives.
20

A further route to specifically substituted azaindole derivatives proceeds via 2,3-
dihydroazaindoles {azaindolines) which can be easily obtained by reduction of azaindoles, for
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example by hydrogenation, or by cyclization of suitable azaphenylethylamine derivatives.
Azaindolinés can undergo a variety of electrophilic aromatic substitution reaction allowing the
introduction of various substituents into the aromatic nucleus' which annot directly be '
introduced by such reactions into the aromatic nucleus of the azaindole molecule. The

-~ 5 azaindolines can then be dehydrogenated to the correspondil:lg azaindoles, for mample with
reagents like chloranil, or pailadium together with a hydrogen acceptor. Again, details on
these syntheses can be found in the above-mentioned book edited by Houlihan.

Moreover 2-H-azaindoles can be converted into the corresponding carboxylic acids or

" 10 carboxylic esters by lithiation of the 2-position of the azaindoles of the general formula 13 and
subsequent reaction with carbon dioxide or alkylchloroformate according to I. Hasan, E.
Marinelli, L Lin, F. Fowler, A_ Levy, }. Org. Chem. 46 (1981) 157; T. Kline ). Heterocycl. Chem. 22 °
(1985) 505; J.-R. Dormoy, A. Heymes, Tetrahedron 49, (1993) 2885; E. Desarbre, S. Coudret, C.
Meheust, ].-Y. Mérour, Tetrahedron 53 (1997) 3637 as indicated below:

R* 4
P SN IS
N N N o©
. Ra  n

R* L

5 - 13 16 17

R*5 denotes hydrogen or a protecting group like for eample benzenesulfonyl or teri-
butoxycarbonyl,

In the following further procedures of particuluar interest for the embodiment of this
invention are listed and referenced briefly, however, they are standard procedures

20 comprehensively discussed in the literature, and are well known to one skilled in the art. '
1) T. Sakamoto et al., Chem. Pharm. Bull. 34 (1986) 2362.

. .
o R
RS o R’@
N W N
18 ) 19

2) a) I. Mahadevan et al., ). Heterocycl. Chem. 29 (1992) 359
b) ).-R. Dormoy et al., Tetrahedron 49 (1993) 2885
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3)  a)L Estel etal, ]. Org: Chem. 53 {1988) 2740
b) D. Hands et al., Synthesis (1996) 877

¢) T. Kumiko et al., Bioorg. Med. Chem. Lett. 20 (2000) 2347

o’_LR”

5 22 S 23
4) a) S. Clemo et al., J. Chem. Soc. (1945) 603
b) R. Okuda, ]. Org. Chem. 24 {1959) 1008
¢) J. Turner, ). Org. Chem. 48 (1983) 3401
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Ga’ 10 5) a) M. Davis et al., Tetrahedron 48 (1992) 939
b) C Martin et al., Tetrahedron Lett. 30 (1989) 935
Q) S. Ball et al., J. Organomet. Chem. 550 (1998) 457
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Depending on the substituents in the starting materials, in certain azaindole syntheses
15 mixtures of positional isomers may be obtained which, however, can be separated by modem
separation techniques like, for example, preparative HPLC.

Further, in order to obtain the desired substituents in the nucleus of the azaindole ring system
in the formula |, the functional groups introduced into the ring system during the azaindole
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synthesis can be chemically modified. For example, azaindoles carrying a hydrogen atom in
the 2-position or the 3-position can also be obtained by saponification and subsequent
decarboxylation of azaindoles carrying an ester group in the respective position. Carboxylic
acid groups and acetic acid groups in the 2-position and the 3-position can be converted into
their homologues by usual reactions for chain elongation of arboxylic acids. Halogen atoms
can be introduced into the 2-position or the 3-position, for example by reacting the respective
azaindolinone with a halogenating agent such as phosphorus pentachloride analogously to the
method described by ). C Powers, }. Org. Chem. 31 (1966) 2627. The starting azaindolinanes for
such a synthesis can be obtained from 2-aminoheteroa_|ryl acetic acids. Starting az.aindole
derivatives for the preparation of compounds of the formula | carrying a halogen substituent
in the 3-position can also be obtained according to procedures described in the literature like .
the following. For the fluorination of 1H-azaindole-2-carboxylic acid ethyl ester derivatives in
the 3-position N-fluoro-2,4,6-trimethylpyridinium triflate is the reégent of choice {T. Umemoto,
S. Fukami, G. Tomizawa, K. Harasawa, K. Kawada, K. Tomita J. Am. Chem. Soc. 112 (1990)
8563). Chlorination of 1H-azaindole-2-carboxylic acid ethy] ester derivatives in the 3-position
by reaction with sulfuryl chloride in benzene yields 3-chloro-1H-azaindole-2-carboxylic acid
ethyl ester (Chem. Abstr. 1962, 3441i - 3442b); the same result can obtained by means of NCS
(D. Comins, M. Killpack, Tetrahedron Lett. 33 (1989) 4337; M. Brennan, K. Erickson, F. Szmlac,
M. Tansey, ]. Thornton, Heterocycles 24 (1986) 26879). Bromination of 1H-azaindole-2-carboxylic
acid ethyl ester derivatives in the 3-position can be achieved by reaction with NBS (M. Tani, H.
1kegami, M. Tz;shira. T. Hiura, H. Tsukioka, Heterocycles 34 (1992) 2349). Analogously to the
procedures described above NIS can be used efficiently for the lodination in the of 1H-
azaindole-2-carboxylic acid ethyl ester derivatives in the 3-position. Furthermore the
iodination of 1H-azaindole-2-carboxylic acid ethyl ester derivatives in the 3-position the use of
iodine is efficient (T. Sakamoto, T. Nagano, Y. Kondo, H. Yamanaka Chem. Pharm. 8ull. 36
(1988) 2248).

Especially the groups present in the azaindole ring system can be modified by a variety of
reactions and thus the desired residues R% and R can be obtained. For example, nitro groups
can be reduced to amino group with various reducing agents, such as sulfides, dithionites,
complex hydrides or by catalytic hydrogenation. A reduction of a nitro group may also be
carried out at a later stage of the synthesis of a compound of the formula |, and a reduction of
a nitro group to an amino group may also occur simultaneously with a reaction performed on-
another functional group, for example when reacting a group like a cyano group with
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hydrogen sulfide or when hydrogenating a group. In order to introduce or derive the residues
R and R®, amino groups can then be modified according to standard procedures for
alkylation, for example by reaction with (substituted) alky! halogenides or by reductive
amination of carbonyl compounds, according to standard procedures for acylation, for

5 example by reaction with activated carboxylic acid derivatives such as acid chlorides,
anhydrides, activated esters or others or by reaction with carboxylic acids in the presence of an
activating agent, or according to standard procedures for sulfonylation, for example by
reaction with sulfonyl chlorides. Carboxylic acids, carboxylic acid chlorides or carboxylic acid
esters can be introduced by procedures described by F. Santangelo, C. Casagrande, G. Norcini,

10 F. Gerli, Synth. Commun. 23 (1993} 2717; P. Beswick, C Greenwooﬁ, T. Mowlem, 6. Nechvatal,
D. Widdowson, Tetrahedron 44 {1988) 7325; V. Collot, M. Schmitt, P, Marwah, ]. Bourguignon,
Heterocylces 51 (1999) 2823, Halogens or hydroxy groups — via the triflate or nonaflate — or
primary amines - via its diazonium salt — or after interconversion to the corresponding
stannane, or boronic acid - present in the azaindole structure can be converted into a variety

15 of other functional groups like for example —CN, -CF3,-ethers, acids, esters, amides, amines, -
alkyl- or aryl groups mediated by means of transition metals, namely palladium or nickel
catalysts or copper salts and reagents for example referred to below (F. Diederich, P. Stang,
Metal-catalyzed Cross-coupling Reactions, Wiley-VCH, 1998; or M. Beller, C Bolm, Transition
Metals for Organic Synfhesis, Wiley-VCH, 1998; ). Tsuji, Palladium Reagents and Catalysts,

20 Wiley, 1996; J. Hartwig, Angew. Chem. 110 {1998) 2154; B. Yang, S. Buchwald, ]. Organomet.
Chem. 576 {1999) 125; T. Sakamoto, K. Ohsawa, . Chem. Soc. Perkin Trans I, (1999), 2323; D.
Nichols, S. Frescas, D. Marona-Lewicka, X. Huang, B. Roth, G. Gudelsky, J. Nasﬁ. ). Med. Chem,
37 (1994), 4347; P. Lam, C Clark, S. Saubern, ]. Adams, M. Winters, D. Chan, A. Combs,
Tetrahedron Lett., 39 (1998) 2941; D. Chan, K. Monaco, R. Wang, M. Winters, Tetrahedron Lett,

25 39 (1998) 2933; V. Farina, V. Krishn'arnurthy, W. Scott, The Stille Reaction, Wiley, 1994; A.
Klaspars, X. Huang, S Buchwﬁld. ]. Am. Chem. Soc. 124 (2002} 7421; F. Kwong, A, Klapars, S.
Buchwald, Org. Lett. 4 (20?2) 581: M Wolter, G. Nordmann, G. Job, S. Buchwald, 4 (2002) 973)

Ester groups present in the azaindole nucleus can be hydrolyzed to the corresponding

30 arboxylic acids, which after activation can then be reacted with amines or alcohols under
standard conditions. Furthermore these ester or acid groups can be reduced to the
corresponding alcohols by many standard procedures. Ether groups present at the azaindole
nucleus, for example benzyloxy groups or other easily cleavable ether groups, can be cleaved

3¢
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to give hydroxy groups which then can be reacted with a variety of agents, for eample
etherification agents or activating agents allowing replacement of the hydroxy group by other
groups. Sulfur-containing groups can ‘be reacted analogously.

5 During the course of the synthesis in order to modify the groups R5¢ or R¥attached to the
azaindole ring system by application of parallel synthesis methodology, beside a variety of
reactions, the palladium or copper salt catalysis can be extremely useful. Such reactions are
described for example in F. Diederich, P. Stang, Metal-catalyzed Cross-coupling Reactions,
Wiley-VCH, 1998; or M. Beller, C. Bolm, Transition Metals for Organic Synthesis, Wiley-VCH,

10 1998; J. Tsuji, Palladium Reagents and Catalysts, Wiley, 1996; ]. Hartwig, Angew. Chem. 110
(1998), 2154; B. Yang, S. Buchwald, ). Organomet. Chem. 576 {1999) 125; P. Lam, C. Clark, S.
Saubern,j Adams, M. Winters, D. Chan, A. Combs, Tetrahedron Lett. 39 (1998) 2841; D. Chan.
K. Monaco, R. Wang, M. Winters, Tetrahedron Lett. 39 (1998] 2933; ]. Wolfe, H. Tomori, .
sadight, J. Yin, S. Buchwald, ). Org. Chem. 65 (2000) 1158; V. Farina, V. Krishnamurthy, W.

15 Scott, The Stille Reaction, Wiley, 1994; A_ Klaspars, X. Huang, S. Buchwald, ). Am. Chem. Soc.
124 2002) 7421; F, Kwong, A. Klapars, 5. Buchwald, Org. Lett. 4 (2002) 581; M Wolter, G.
Nordmann, G. Job, S. Buchwald, 4 (2002) 973).

The previously-mentioned reactions for the co;wersion of functional groups are furthermore,

20 in general, extensively dsc'ribed in textbooks of organic d1efnistry like M. Smith, }. March,
March's Advanced Organic Chemistry, Wiley-VCH, 2001 and in treatises like Houben-Weyl,
*Methoden der Organischen Chemie® (Methods of Organic Chemistry), Georg Thieme Verlag,
Stuttgart, German'y. or "Organic Reactions", John Wiley & Sons, New York, or R. C. Larock, *
Comprehensivé Organic Transformations”, Wiley-VCH, 2™ ed (1999), B. Trost, l. Fleming (eds.)

25 Comprehensive Organic Synthesis, Pergamon,1991; A. Katritzky, C. Rees, E. Scriven
Comprehensive Heterocyclic Chemistry 11, Elsevier Science, 1996) in which details on the
reactions and primary source literature can be found. Due to the fact that in the present case
the functional g'roups are ;uached to an azaindole system it may in certain cases become
necessary to specificatly adapt reaction conditions or to choose specific reagents from a variety

30 of reagents that can in principle be employed in a conversion reaction, or otherwise to take
specific measures for achieving a desired conversion, for example to use protecting group
techniques. However, finding out suitable reaction varianis and reaction conditions in such
cases does not cause any p!'oblems for one skilled in the art:
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The structural elements present in the residues in the 1-position of the azaindole ring in the
compounds of the formula | and in the CORY group present in the 2-position and/or in the 3-
position of the azaindole ring can be introduced into the starting azaindole derivative
obtainable as outlined above by consecutive reaction steps using synthesis methodologies like
5 those outlined below using procedures which per se are well known to one skilled in the art.

The residues R¥ that can be introduced in formula 29, for example, by condensing a
corresponding carboxylic acd of the formula 29 with a compound of the formula HR?,

(-- i. e. with an amine of the formula HN{R")R"~V-G-M 1o give a compound of the formula 30. The
10 compound of the formula 30 thus obtained can already contain the desired final groups, i. e.

the groups R* and R* can be the groups —N(R')R*-V-G-M and R*-Q- as defined in the formula I,
or optionally in the compound of the formula 30 thus obtained subsequently the residue or

the residues R” and the residue R™ are converted into the residues “N{R')JR*-V-6-M and R-Q-,
respectively, to give the desired compound of the formuia |.

R a8
| -
@:18_&5: HR’_ - N ( Re'
| 54 " ) - | 54
R . R

15 29 30
Thus, the residues R¥ and the residues R™ and R?— .G-M contained therein can have the

denotations of R and R2-V-G-M, respectively, given above or in addition in the residues R" and
R*-V-G-M functional groups can also be present in the form of groups that can subsequently
be transformed into the final groups R and R=-V-G-M, i. e. functional groups can be present in

20 the form of precursor groups or of derivatives, for example in protected form. tn the course of
the preparation of the compounds of the formula 1 it can generally be advantageous or
necessary to introduce functional groups which reduce or prevent undesired reactions or side
reactions in the rspective‘svnthsis step, in the form of precursor groups which are later
converted into the desired functional groups, or to temporarily block functional groups by a

25 protective group strategy suited to the synthesis problem. Such strategies are well known to
those skilled in the art (see, for example, Greene and Wuts, Protective Groups in Organic
Synthesis, Wiley, 1991, or P. Kocienski, Protecting Groups, Thieme 1994). As examples of
precursor groups cyano groups and n.itro groups may be mentioned. The cyano groups can ina

form.ula |



WO 2004/101563 PCT/EP2004/004754

64

later step be transformed into carboxylic acid derivatives or by reduction into aminomethyl
groups, or the nitro groups which 'may be transformed by reduction like catalytic
hydrogenation into amino groups. Protective groups can also have the meaning of a solid
phase, and cleavage from the solid phase stands for the removal of the protective group. The

5 use of such techniques is known to those skilled in the art (Burgess K (Ed.) Solid Phase Organic

Synthesis ,New York: Wiley, 2000). For |:nple, a phenolic hydroxy group can be attached to a
trityl-polystyrene resin, which serves as a protecting group, and the molecule is cleaved from
this resin by treatment with TFA at a later stage of the synthesis.

10 The residue R in the compounds of the formulae 29 and 30 can denote the group -Q-R°as
defined above which finally is to be present in the desired target molecule of the formula I, or
it an denote a group which can subsequently be transformed into the group -Q-R9, for
example a precursor group or a derivative of the group -Q-R%in which functional groups are
present in protected form, or R can denote a hydrogen atom or a protective group for the

15 nitrogen atom of the azaindole ring. Similarly, the residues R* and R% in the formulae 29 and
30 have the corresponding definitions of R3 in formula 1 as defined above, however, for the
synthesis of the compounds of the formula | these residues, too, can in principle be present at
the stage of the condensation of a compound of the formula 29 with a compound of the
formula HR® giving a compound of the formula 30 in the form of precursor groups or in

20 protected form. _

The residues R® in the compounds of the formula 29 which can be identical or different, can
be, for example, hydroxy or {C;-C)-alkoxy, i. e., the groups COR® present in the compounds of
the formula 29 can be, for example, the free carboxylic acids or esters thereof likealkyl esters

25 as can be the groups COR¥ in the compounds of the formula L. The groups COR® can also be
any other activated derivative of a carboxylic acid which allows amide formation, ester
formation or thioester formation with a compound of the formula HRE'". The group CORS can
be, for example, an acid cl;loride, an activated ester like a substituted phenyl ester, an azolide
like an imidazolide, an azide or a mixed anhydride, for example a mixed anhydride with a

30 carbonic acid ester or with a sulfonic acid, which derivaiives can all be prepared from the
carboxylic acid by standard procedures and can be reacted with an amine, an alcohol or a
mercaptan of the formula HR* under standard conditions. A carboxylic acid group COOH
representing COR= in a compound of the formula 29 can be obtained, for example, from an

&
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ester group introduced into the azaindole system during an azaindole synthesis by standard
hydrolysis procedures.

Compounds of the formula I in which a group COR® is an ester group can also be prepared
from compounds of the formula 29 in which CORS is a carboxylic acid group by common
esterification reactions like, for example, reacting the acid with an alcohol under acid catalysis,
or alkylation of a salt of the carboxylic acid with an electrophile like an alkyl halogénide, or by
transesterification from another ester. Compounds of the formula 1 in which a group COR® is an
amide groupcan be prepared from amines and compounds of the formula 29 in which COR®

~10-is-a carboxylic acid group or an ester thereof by comman amination reactions. Especially for

15

20

25

30

the preparation of amides the compounds of the formula 29 in which COR® is a carboxylic
acid group can be condensed under standard conditions with compounds of the formula HR¥
which are amines by means of common coupling reagents used in peptide synthesis. Such
coupling reagents are, for example, carbodiimides like dicyclohexylcarbodiimide (DCQ or
diisopropylcarbodiimide, carbonyldiazoles like carbonyldiimidazole (CD1) and similar reagents,
propylphosphonic anhydride, 0-((0/:no-(ethoxycarbonyl)-.methylene)amiﬁo)-N.N,N'.N‘-
tetramethyluronium tetrafluoroborate (TOTU), diethyiphosphoryl cyanide (DEPQ) or bis-{2-oxo-
3-oxazolidinyl)-phosphoryl chloride (BOP-CI) and many-others.

If the residue -Q-R9 present in an azaindole of the formula | or the residue R present in an

azaindole of the formula 29, or a residue in which functional groups within the residue -Q-R® -

or R are present in protected form or in the form of a precursor group, have not already been
introduced during a preceding step, for example during a synthesis of the azaindole nucieus,
these residues can, for example, be introduced into the 1-pasition of the azaindole system by
conventional literature procedures well known to one skilled in the art for N-alkylation,
reductive amination, N-arylation, N-acylation or N-sulfonylation of ring nitrogen atoms of
heterocycles. The starting azaindole derivative that is to be employed in such a reaction carries
a hydrogen atom in the 1-position. N-Alkylation of a ring nitrogen atom can, for example, be
performed under standard conditions, preferably in the presence of a base, using an alkyfating
compound of the formula LG-Q-R? or of the formula R%-LG, wherein the atom in the group Q or
in the group R bonded to the group LG in this case is an aliphatic carbon atom of an alkyl
moiety and LG is a leaving group, for example halogen like chlorine, bromine or iodine, or a
sulfonyloxy group like tosyloxy, mesyloxy or trifluormethylsulfonyloxy. LG may, for example,

4%
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also be a hydroxy group which, in order to achieve the alkylation reaction, is activated by a
conventional activating agent. For the preparation of compounds in which A is a direct linkage
and an aromatic group is directly bonded to the 1-position of the azaindole system,
conventional arylation procedures can be used. For eéample aryl fluorides like alkyl
5 fluorobonzoates or 4-fluorophenyl methyl sulfones can be employed as arylating agents. Such
processes are described, for example, By S. Stabler, Jahangir, Synth. Commun. 24 {1954) 123; I.
Khanna, R. Weier, Y. Yu, X. Xu. F. Koszyk, J. Med. Chem, 40 (1997) 1634. Alternatively a wide
variety of substituted aryl iodides, aryl bromides or aryl triflates can serve as arylating agents at
the 1-position of the azaindole system in a copper sait or paliadium mediated reaction
10 -dccording to R. Sarges, H. Howard, K. Koe, A. Weissmann, ). Med. Chem, 32 (1989) 437; P.
Unarigst, D. Connor, R. Stabler, R. Weikert, |. Heterocycl. Chem, 24 (1987) 811; 6. Tokmakov, I. .
Grandberg, Tetrahedron 51 (1995) 2091; D. Oid, M. Harris, S. Buchwald, Org. Lett. 2 (2000)
_ 1403, G. Mann, ). Hartwig, M. Driver, C Fernandez-Rivas, ]. Am. Chem. Soc. 120 (1998) 827; ).
Hartwig, M. Kawatsura, S. Hauk, K. Shaughnessy, L. ). Org. Chem. 64 (1999) 5575. Moreover
15 such arylations can also be accomplished by reaction of a wide range of substituted aryl
boronic acids as demonstrated for example by W. Mederski; M. Lefort, M. Germann, D. Kux,
Tetrahedron 55 (1999} 12757.

In the course of the synthesis the employment of microwave assistance for speeding-up,

20 fadilitating or enabling reactions may be beneficial or even required in many cases. Some
reactions are for example described by ). L. Krstenansky, 1. Cotteril, Curr: Opin. Drug. Disc. &
Development, 4(2000), 454; P. Lidstrom, . Tierney, B. Wathey, ). Westman, Tetrahedron,
57(2001), 9225; M. Larhed, A. Hallberg, Drug Discovery Today, 8 (2001) 406; S. Caddick,
Tetrahedron, 51 (1995) 10403,

25
Preferred methods include, but are not limited to those described in the examples.

The compounds of the present invention are serine protease inhibitors, which inhibit the
activity of the blood coagl;lation enzyme factors Xa and/or factor Vila. In particular, they are
highly active iqhibitors of factor Xa. They are specific serine protease inhibitors inasmuch as

30 they do not substantially inhibit the activity of other proteases whose inhibition is not desired.
The activity qf the compounds of the formula | can be determined, for example, in the assays
described below or in other assays known to those skilled in the art. With. respect to factor Xa
inhibition, a preferred embodiment of the invention comprises compounds which have a Ki <
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1 mM for factor Xa inhibition as determined in the assay described below, with or without
concomitant factor Vlia inhibition, and which preferably do not substantially-inhibit the
activity of other proteases involved in coagulation and fibrinolysis whose inhibition is not
desired (using the same concentration of the inhibitor). The compounds of the invention
inhibit factor Xa catalytic activity either directly, within the prothrombinase complex or as a

soluble subunit, or indirectly, by inhibiting the assembly of factor Xa into the prothrombinase
complex. )

As inhibitors of factor Xa and/or factor Vlla the compounds of the formula | and their

10 physiologically tolerable salts and their prodrugs are generally suitable for the therapy and

15

25

30

prophylaxis of conditions in which the activity of factor Xa and/or factor Viia plays a role or has
an undesired extent, or which can favorably be influenced by inhibiting factor Xa and/or factor

. Vlla or decreasing their activities, or for the prevention, alleviation or cure of which an

inhibition of factor Xa and/or factor Vlla or a decrease in their activity is desired by the
physician. As inhibition of factor Xa and/or factor Vila influences blood coagulation and
fibrinolysis, the compounds of the formula { and their physiolagically tolerable salts and their
prodrugs a.re generally suitable for reducing blood clotting, or for the therapy and prophylaxis
of conditions in which the activity of the blood coagulation system plays a role or has an
undesired extent, or which_can favorably be influenced by reducing blood clotting, or for the
prevention, alleviation or cure of which a decreased activity of the blood coagulation system is
desired by the physician. A specific subject of the present invention thus are the reduction or
inhibition of unwanted blood clotting, in particular in an individual, by administering an
effective amount of a compound | or a physiologically tolerable salt or a prodrug thereof, as
well as pharmaceutical preparations therefor.

The present invention also relates to the compounds of the formula 1 and/or their
physiologically tolerable salts and/or their prodrugs for use as pharmaceuticals {or
medicaments), to the use of the compounds of the formula 1 and/or their physiologically
tolerable salts and/or their prodrugs for the production of pharmaceuticls for inhibition of
factor Xa and/or factor Vila or for influencing blood coagulation, inflammatory response or
fibrinolysis or for the therapy or prophylaxis.of the diseases mentioned above or below, for
example for the production of pharmaceuticals for the therapy and prophylaxis of
cardiovascular disorders, thromboembolic diseases or restenoses. The invention also relates to
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the use of the compounds of the formula | and/or their physiologically tolerable salts and/or
their prodrugs for the inhibition of factor Xa and/or factor Vila or.for influencing blood
coagulation or fibrinolysis or for the therapy or prophylaxis of the diseases mentioned above or
below, for example for use in the therapy and prophylaxis of cardiovascular disorders,

5 thromboembolic diseases or restenoses, and to methods of treatment aiming at such purposes
induding methods for said therapies and prophylaxis. The present invention also relates to
pharmaceutical preparations (or pharmaceutical compositions) which contain an effective
amount of at least one compound of the formula | and/or its physiologically tolerable salts
and/or its prodrugs in addition to a customary pharmaceutically acceptable carrier, i. e. one or

10 more pharmaceutieally acceptable carrier substances or excipients and/or auxiliary substances
or additives. - ' '

The invention also relates to the treatment of disease states such as abnormal thrombus
formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel

15 closure associated with thrombolytic therapy or percutaneous transluminal coronary:
angioplasty (PTCA), transient ischemic attacks, stroke, intermittent claudication or bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary or venous angioplasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of the lower

20 extremities following abdominal, knee or hip surgery, pathologic thrombus formation
océurring in the veins of the lower extremities following abdominal, knee and hip surgery, a
risk of pulmonary thromboembolism, or disseminated systemic intravascular coagulatopathy
occurTing in_ vascular systems during septic shock, ce_rtain viral infections or cancer.
The compounds of the present invention can also be used to reduce an inflammatory

25 response. Examples of specific disorders for the treatment or prophylaxis of which the
compounds of the formula | can be used are coronary heart disease, myocardial infarction,
angina pectoris, vascular rptenosis. for example restenosis following angioplasty like PTCA,
adult respiratory distress syndrome, multi-organ failure and disseminated intravascular
clotting disorder. Examples of related complications associated with surgery are thromboses

30 like deep vein and proximal vein thrombaosis, which can occur following surgery.

The compounds of the formula 1 and their physiologically tolerable salts and their prodrugs
aan be administered to animals, preferably to mammals, and in particular to humans as

C
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pharmaceuticals for therapy or prophylaxis. They can be administered on their own, or in
mixtures with one another or in the form of pharmaceutical preparations, which permit
enteral or parenteral administration. __ '

The pharmaceutical.f; can be administered orally, for example in the form of pills, tablets,

5 lacquered tablets, coated tablets, granules, hard and soft gelatin capsules, solutions, syrups,
emulsions, suspensions or aerosol mixtures. Administration, however, can also be ried out
rectally, for example in the form of suppositories, or parenterally, for example intravenously,
intramuscularly or subcutaneously, in the form of injection solutions or infusioﬁ solutions,
microcapsules, implants or rods, or percutaneously or topically, for example in the form of

-10 ointments, solutions or tinctures, or in other ways, for eample in the form of aerosols or nasal
sprays.
The pharmaceutical p_reparétions according to the invention are prepared in a manner known
per se and familiar to one skilled in the art, pharmaceutically acceptable inert inorganic
and/or organic carriers being used in addition to the compound(s) of the formula 1 and/or its
15 (their) physiologically tolerable salts and/or its (their) prodrugs. For the production of pills,
tablets, coated tablets and hard gelatin capsules it is possible to use, for example, lactose,
cornstarch or derivatives thereof, talc, stearic acid or its sélts, etc. Carriers for soft gelatin
capsules and suppasitories are, for example, fats, waxes, semisolid and liquid polyols, natural
or hardened oils, etc. Suitable carriers for the production of solutions, for q_xample injection
20 solutions, or of emulsions or syrups are, for example, water, saline, alcohols, giycerol, polyols,
sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carriers for microcapsules, implants
or rods are, for example, copolymers of glycolic acid and Jactic acid. The pharmaceutical
preparations normally contain about 0.5 % to 90 % by weight of the compounds of the formula
[ and/or their physiologically tolerable salts and/or their prodrugs. The amount of the active
25 ingredient of the formula 1 and/or its physiologically tolerable salts and/or its prodrugs in the
pharmaceutical preparations normally is from about 0.5 mg to about 1000 mg, preferably
from about 1 mg to about 500 mg.
in addition to the active iﬁgredients of the formula | and/or their physiologically acceptable
salts and/or prodrugs and to carrier.substances, the pharmaceutical preparations can contain
30 additives such as, for example, fillers, disintegrants, binders, lubricants, wetting agents,
stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings, aromatizers,
thickeners, diluents, buffer substances, solvents, solubilizers, agents for achieving a depot
effect, salts for altering the osmotic pressure, coating agents or antioxidants. They can aiso

Yo



WO 2004/101563 PCT/EP2004/004754

70

contain two or more compounds of the formula 1, and/or their physiologically tolerable salts
and/or their prodrugs. In Gase a pharmaceutical preparation contains two or more compounds
of the formula |, the selection of the individual compounds can aim at a specific overall
pharmacological profile of the pharmaceuticai preparation. For example, a highly potent
5 compound with a shorter duration of action may be combined with a long-acting compound of
lower potency. The flexibility permitted with respect to the choice of substituents in the
compounds of the formula | allows a great deal of contro! over the biologiall'and physico-
chemical properties of the compounds and thus aliows the selection of such desired
compounds. Fuﬂheﬁnore. in addition to at least one compound of the formula | and/or a
10 physiologically tolerable-salt and/or its prodrug, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients. .
When using the compounds of the formula | the dose can vary within wide limits and, as is
customary and is known to the physician, is to be suited .to the individual conditions in each
individual case. It depends, for example, on the specific compound employed, on the nature
15 and severity of the disease to be treated, on the mode and the schedule of administration, or
_on whether an acute or chronic condition is treated or whether prophylaxis is carried out. An
appropriate dosage can be established using clinical approaches well known in the medical
art. In general, the daily dose for achieving the desired results in an _adult weighing about 75

kg is.from 0.01 mg/kg to 100 mg/kg, preferably from 0.1 mg/kg to 50 mg/kg, in particular from

20 0.1 mg/kg to 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can be
divided, in particular in the case of the administration of relatively large amounts, into several,
for example 2, 3 or 4, part administrations. As usual, depending on individual behavior it may
be necessary to deviate upwards or downwards from the daily dose indicated.

25 A compound of the formula | can also advantageously be used as an anticoagulant outside an
individual. For example, an effective amount of a compound of the invention can t_ue contacted
with a freshly drawn blood sample to prevent coagulation of the blood sample. Further, a
compound of the formula | or its salts can be used for diagnostic purposes, for example in in
vitro diagnoses, and as an auxiliary in biochemical investigations. For eample, a compound of

30 the formula | can be used in an assay to identify the presence of factor Xa and/or factor Viia or
to isolate factor Xa and/or factor Viia in a substantially purified form. A compound of the
invention can be labeled with, for ecample, a radioisotope, and the labeled compound bound
to factor Xa and/or factor Vlla is then detected using a routine method useful for detecting the

-
.
.
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particular label, Thus, a compound of the formula | or a salt thereof can be used as a probe to
detect the location or amount of factor Xa and/or factor Vila activity in vivo, in vitro or ex vivo.

Furthermore, the compounds of the formula | can be used as synthesis intermediates for the
§ preparation of other compounds, in paﬁkular of other pharmaceutical active ingredients,
which are obtainable from the compounds of the formula 1, for example by introduction of
substituents or modification of functionai groups. )
The general synthetic sequences for preparing the compounds useful in the present invention
our outlined in the examples given below. Bath an explanation of, and the actual procedure
10 for, the various aspects ofthe present invention are described where appropriate. The ]
following examples are intended to be merely illustrative of the present invention, and not
. limiting thereof in either scope or spirit. Those with skill in the art will readily understand that
known variations of the conditions and processes described in the examples can be used to -
synthesize the compounds of the present invention.
15 It is understood that changes that do not substantially affect the activity of the various
embodiments of this invention are included within the invention disclosed herein. Thus, the
following examples are intended to illustrate but not limit the present invention.

20 Bxamples

When in the final step of the synthesis of a compound an acid such as trifluoroacetic acid or
acetic acid was used, for example when trifluoroacetic acid was employed to remove a tBu
group or when a compound was purified by chromatography using an eluent which contained
such an acid, in some cases, depending on the work-up procedure, for example the details of a

25 freeze-drying process, the compound was obtained partially or completely in the form of a salt
of the acid used, for example in the form of the acetic acid salt or trifluoroacetic acid salt or
hydrochloric acid salt.

Abbreviations used:
tert-Butyl tBu

30 2,2"-bis{diphenylphoshine-1,1"-binaphthyl Binap _
Bis-(oxo0-3-oxazolidinyl)-phosphoryl chloride BOP-Cl
dibenzylidenacetone dba

Dichloromethane . DCM
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Dicyciohexyl-carbodiimide
Diethylphosphoryl cyanide
4-Dimethyaminopyridine
N,N-Dimethylformamide

5’ Dimethylsulfoxide
1,1-Bis{diphenylphosphino)ferrocene
O-{7-Azabenzotriazol-1-y[}-N,N,N',N"-
tetramethyluronium-hexafluorophosphate
N-Bromosuccinimide

10 N-Chlorosuccinimide
N-lodosuccinimide
N-Ethylmorpholine
Methanol
Room temperature 20 *Cto 25 *C

15 Saturated
Tetrahydrofuran
Trifluoroacetic acid
0-{(Ethoxycarbonyl)cyanomethyleneamino)-
N,N,N',N'-tetramethyluronium tetrafluoroborate

20

PCT/EP2004/004754

DCC
DEPC
DMAP
DMF
DMSO
DPPF

HATU
NBS
NG
NIS
NEM
MeOH
RT
sat.
THF
TFA

TOTU

Example 1:  1-{5(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-1H-pyrrolo[2,3-b]pyridine-2-

carbaxylic acid (1-isopropyl-piperidin4-yl}-amide
(i) 14-Pyrrolo[2,3-b]pyridine-2-carboxylic acid methyl ester

0.495 g {1.64 mmol) of 1-benzenesulfonyl-1 H-pyrrolo{2,3-b]pyridine-2-carboxylic acid was

25 dissolved in 5 ml of methanol and 3 ml of 2N agueous sodium hydroxide. The reaction was
stirred at 40°C for 8 h. The solvent was removed under reduced pressure. Residual volatiles
were removed by twice codistilling with toluene. The residue was suspended in methanolic
hydrochloric acid and stin:ed for 16h at RT. The solvent was remaved under reduced pressure.

The residue was dissalved in ethyl acetate and washed with saturated aqueous sodium

30 bicarbonate solution, and saturated aqueous sodium chloride solution. The organic phase was

dried with sodium suifate, filtered and the solvent was removed under reduced pressure.

Yield 0.201 g MS (Q+): m/e =177 (M+H*).

(i) 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-1H-pyrrolo[2,3-b]pyridine-2- carboxylic
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acid _

0.195 g (1.1 mmol) of 1H-pyrrolo|2,3-b]pyridine-2-carboxylic acid methyl ester was dissolved in
4 m! of DMF and 48.7mg (1.2 mmol) of sodium hydride (60% in mineral oil) was added. The
reaction was stirred at RT for 20 min, cooled to ~78°C then 324 mg (1.2 mmol) of 3-

5 brothomethyl-5-{(5-chloro-thiophen-2-yl)-isoxazole [prepared by adopting a procedure

described by Ewing, William R.; Becker, Michael R.; Choi-Sledeski, Yong Mi; Pauls, Heinz W.;
He, Wei; Condon, Stephen M.; Davis, Roderick S.; Hanney, Barbara A.; Spada, Alfred P.; Burns,
Christopher J.; Jiang, John Z_; Li, Aiwen; Myers, Michael R.; Lau, Wan F.; Poli, Gregory B; PCT
Int. Appl. {2001) 460 pp. WO 0107436 KZ] was added. The reaction was allowed to warm to RT

10 overnight. 0.3 ml of 2N aqueous sodium hydroxide was added and the reaction was stirred at
RT for 24 h. The product was purified by preparative RP-HPLC eluting with a gradient of 0-100%
acetonitrile in water (+0.01% trifluoroacetic acid). After Iyophlllzatlon the product was
obtained as a solid.
Yield 280 mg. MS (TOF MS ES+): m/e = 359 (M*).

15 (i) (1-Isopropyl—piperidin'—4-yl)-m|’oamic acid tert-butyl ester
To a solution of 5.0 g Piperidin4-yl-carbamic acid tert-butyl ester in 15 ml methanol, 7.34 ml
acetone, 3.14 g Na(CN)BH; and 0.3 ml acetic acid were added. After stirring for 16 h at RT the '
solvent was removed under reduced pressure and the residue was partitioned between 30 ml
of water and 30 ml of ethyl acetate. The organic layer was washed w_ith saturated NaxC03

20 solution, water and then dried over NaxS04. Following filtration, the solvent was removed '
under reduced pressure to yields a white solid.  Yield: 4.8g MS (ES*): m/e= 243,
{iv) 1-Isopropyl-piperidin-4-ylamine
" To 4.8 g (1-Isopropyl-piperidin-4-yl}-carbamic acid tert-butyl ester in 15 ml methanol 20 mi
methanolic hydrochloric acid (8M) were added and the mixture was stirred for 16 h. Removal

25 of the solvent under reduced pressure yielded a white solid, which was ct:evaporated twice
with 20 ml toluene. The product was obtained as its hydrochloride. Yield: 5.42 gMS (ES*): m/e=
143.
(v) 1-[5-(5-Chloro-thiophen:z-yl)-isoxaznl-B-ylmethyl]-1 H-pyrrolo[2,3-b]pyridine-2- carbaxylic
acid (1-isopropyl-piperidin-4-yl}-amide

30 0.135 g (0.4 mmol) of 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]-1H-pyrrolo[2,3-
b]pyridine-2- carboxylic acid, 0.432 g (3.8 mmol) of NEM and 135 mg (0.4-mmol) of TOTU were
dissolved in 3 ml of DMF and stirred at RT for 20 min. 89 mg (0.4 mmol) of 1-Isopropyl-
piperidin-4-ylamine dihydrochloride salt was added to the reaction solution and stirred at RT

v 2
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for 4 h. The product was purified by preparative RP-HPLC eluting with a gradient of 0-100%
acetonitrile in water (+0.01% trifluoroacetic acid). After lyophilization the product was
obtained as a solid.
Yield: 156 mg MS (TOF MS ES +): m/e =484 (M+).
5
Example 2: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl)-2-{1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-pyrrolo{2 3-b]pyridine-5-carboxylic acid methy! ester
()] 6-Amino-nicotinic acid methyl ester
To a solution of 10 g 6-Aminc-nicotinic acid in 100 ml MeOH, 0.8 m! concentrated Ha504 were
10 added and the mixture was heated to60 °C for 12 h, Then the reaction mixture was
concentrated under reduced pressure. After addition of 50 ml ice water the mixture was
brought to pH 8 by addition of K2C03. The aqueous phase was extracted with ethyl acetate
(3x100 ml) and the combined organic layers were dried over MgSO4. Removal of the solvent
vielded 5.5 g of the desired product which was subjected to the following reaction without
15 further purification.
Yield: 5.5 g
0i)  6-Amino-5-iodo-nicotinic acid methyl ester
To 5 g 6-Amino-nicotinic acid methyl ester and 16.2 g Bis(pyridine)iodonium()
tetrafluoroborate in 250 mi DOM, 7.6 m Trifluoromethanesulfonic acid were added dropwise
20 at 0°C. The mixture was stirred for 24 h at RT. Then additional 3.2 g Bis{pyridine)iodonium{l)
tetrafluoroborate and 1.5 mi Trifluoromethanesulfonic acid were added. After stirringfor2 h
at RT the reaction mixture was concentrated under reduced pressure and then taken-up with
concentrated aqueous Naz50 solution and brought to pH 8 with concentrated aqueous
ammonia. The mixture was extracted with ethyl acetate (2x150 mfi). The combined organic
25 layers were washed with brine and then dried over MgS04. After filtration the solvent was
removed under reduced pressure and the residue was codestilled with 100 ml toluene. Yield:
96¢g.
{ii}) 1H-Pyrrolo[z,}b]p;rridine-2.5-dica|‘boxylic acid 5-methyl ester
A solution of 5.6 g 6-Amino-5-iodo-nicotinic acid methyl ester, 5.3 g 2-Oxo-propionic acid, 11.1
30 g NEts, 4.2 g Triphenylphosphine and 1.1 g Pd(OAc)z in 100 m| DMF was heated under argon to
100°C. After 10 h the reaction mixture was concentrated under reduced pressure and the
residue was strirred with 250 ml water for 1 h. The precipitated product was collected by
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filtration and washed with water. The crude product was subjected to the next reaction step
without further purification. Yieid: 10 g. '
(iv)  2-(1-Isopropyl-piperidin-4-ylcarbamoyl)-1H-pyrrolo|2,3-b)pyridine-5-carboxylic acid
methyl ester
5 To a soluticn of 9.5 g TH-Pyrrolo[2,3-b)pyridine-2,5-dicarboxylic acid 5-methyl ester in 120 m|
' DMF and 23.9 mi NEt5, 9.2 g 1-Isopropyl-piperidin-4-ylamine hydrochloride and 11 g BOP-Cl
were added at RT and the mixture-was stirred for 3 h. After addition of 20 ml of water the
reaction mixture was extracted with ethyl acetate (3x150 ml). The combined organic lavers
were washed with brine (1x50 ml) and then dried over MgS0s4. After filtration the solvent was
10 removed under reduced pressure and the-residue was purified by chromatography on silica gel
eluting with EtOAc/MeOH 9:7 -> EtOAC/MeOH/NH3({aq.) 6:4:0.04. The fractions containing ghe
product were evaporated and codestilled with toluene.  Yield: 7.2 g. .
)  1-[5-{5Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4-
ylcarbamoyl}-1 H-pyrrolc_:[z,}b]pyridine-5-carboxylic acid methyl ester
15 To a solution of 1.2 g 2-{1-1sopropyl-piperidin-4-ylcarbamoyl}-1H-pyrrolo[2;3-bjpyridine-5-
aarboxylic acid methyl ester in 20 ml DMF, 91 mg sodium hydride (95%) were added at 0°C.
Then the reaction mixture was warmed to RT and stirred for 30 min. After cooling again to 0°C,
967 mg 3-Bromomethyl-5-(5-chloro-thiophen-2-yl}-isoxazole [prepared by adopting a
procedure described by Ewing, William R.; Becker, Michael R.; Choi-Siedeski, Yong Mi; Pauls,
20 Heinz W.; He, Wei; fondon. Stephen M.; Davis, Roderick S.; Hanney, Barbara A.; Spada, Alfred
P.; Burns, Fhristopher J.’Jiang, John Z.; Li, Aiwen; Myers, Michael R.; Lau, Wan F_; Poli, Gregory
B; PCT Int. Appl. {2001), 460 pp. WO 0107436 AZ2] were added and the mixture was stirred for
2 h at RT. Then 50 ml of water were added and the precipitate was collected by filtration to
yield 630 mg pure product. The filtrate was concentrated under reduced pressure and the
25 residue purified by prepérative RP-HPLC eluting with a gradient of 0-100% acetonitrile in water
(+0.01% trifluoroacetic acid). After lyophilization further 371 mg of product were obtained as a
solid.

Yield: 1.0g ‘ MS (ES*): m/e = 542, chloro pattem.

30 Bxample 3: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-{1-isopropyl-piperidin-4-
ylcarbamaoyl)-1H-pyrrolo[2,3-b]pyridine-5-carbaxylic acid
To a solution of 630 mg of 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-2{1-isopropyl-
piperidin4- ylcarbamoyl)-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid methyl ester in 60 mi
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MeOH, 8.7 ml of a TM aqueous NaOH solution were added. The reaction mixture was heated to
60°C for 3 h. After cooling to RT 8.8 ml of a TM agueous HCl were added and the solvents were
removed under reduced pressure. The residue was stirred with water/MeCN 2:1 and the
precipitated product was collected by filtration.

5 Yield: 276 mg—  MS (ES*): m/e= 528, chloro pattern.

Example 4: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl)-1H-pyrrolo[2,3-b]pyridine-2,5-
dicarboxylic acid 5-amide 2-{(1-isopropyl-piperidin-4-yl}-amide]
To a solution of 100 mg 1-[5~(5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyf]-2-{1-isopropy}-

10 piperidin-4- ylarbamoyl}-1H-pyrrolo{2,3-b]pyridine-5-carboxylic acid in 1 ml DMF, 62 mg
TOTU, 0.2 ml DIPEA and 10 mg NHC| were added at RT and stirred for 16 h. Then the sovent
was removed under reduced pressure and the crude material purified by preparative HPLC
(C18 rcversc phase column, elution with a H20/MeCN gradient with 0.1% TFA). The fractions
containing the product were evaporated and lyophilized to yield a white solid. The product

15 was obtained as its trifluoroacetate salt.  Yield: 16 mg MS (ES*): m/e= 527, chloro pattern.

Example 5: 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]-1H-pyrrolo[3,2-b]pyridine-2-
carboxylic acid (1-isopropyl-piperidin<4-yl}-amide
(i) 1H-Pyrrolo[3,2-b]pyridine-2-carboxylic acid
20 122 ml 2-oxo-propionic acid, 0.26 g palladium acetate and 3.20 ml triethylamine were added
to a solution of 1-.00 g 2-bromo-pyridin-3-yl amine and 1.21 g triphenyl-phosphine in 10 mi
N,N-dimethylformamide. The reaction mixture was stirred for 4 hours at 100°C. After removal
of the solvent under reduced pressure, the residue was purified by column chromatography on
s-ilica gel with dichloromethane/ methanol as eluent. Yield: 260 mg MS{ES*): m/e=163.
25 1H-NMR (400 MHz, DMSO/TMS): & = 13.30 (s, TH); 12.00 (s, 1H); 8.45 (d, 1H); 7.82 (d, 1H); 7.25
(dd, TH); 7.14 s, 1H).
(ii) 1H-Pyrrolo[3,2-b]pyridine-2-carboxylic acid methyl ester
A solution of 130 mg TH-pyrrolo[3,2-b]pyridine-2-carboxylic acid in 5 ml of a 8 N solution of
hydrachloric acid in methanol was stirred at 60°C for 6 hours. Removal of the solvent under
30 reduced pressure yielded a white solid, which was coevaporated twice with 5 ml toluene. The
product was obtained as its hydrochloride. Yield: 150 mg MS(ES*): m/e=177.
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TH-NMR (400 MHz, DMSO/TMS): 5 = 13.60 (s, 1H); 8.86 (d, 1H); 8.59 (d, 1H); 7.82 (dd, 1H); 7.41
(s, TH); 3.99.(s, 3H). '
(iii) 1-[5{5-Chloro-thiophen-2-yl}-isaxazol-3-ylmethyl}-1H-pyrralo[3,2-b]pyridine-2- carboxylic
acid methyl ester '
5 To a solution of 150 mg 1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid methyl ester in 2 mi N,N-

dimethylformamide 20.4 mg sodium hydride (85%) were added at 0°C. Atter stirring at 0°C for
10 minutes 261 mg 3-bromoethyl-5-(5-chloror-thiophen-2-yl}-isoxazole were added. The
reaction mixture was aliowed to warm up to room temperature and stirred for 2 hours. After
removing of the solvent under reduced pressure the residue was purified by chromatography

10 on silica gel eluting with a dichloromethane/ methanol gradient. -
Yield: 80 mg MS(ESY): m/e = 374, chloro pattern. :
1H-NMR {400 MHz, DMSO/TMS): & = 8.54 {d, TH); 8.13 (d, 1H); 7.58 (d, TH); 7.43 [s, 1H); 7.39
{dd, TH); 7.26 (d, 1H); 7.73 {5, 1H); 5.98 {s, 2H}; 3.90.(s, 3H).
(iv} 1-[5-(5-Chloro-thiophen-2-yl}-isoxazo)-3-ylmethyl]-1H-pyrrolo[3,2-b]pyridine-2- carboxylic

15 acid .
A solution of 75 mg 1H-pyrrolo[3,2-b]pyridine-2-carboxylic acid methyl ester and 9.6 mg
lithium hydroxide in a mixture of 3 ml tetrahydrofuran and 1 ml water was stirred for 2 hours
at room temperature. After acidifying with 6 N hydrochloric acid to pH 2 the solvent of the
mixture was removed under reduced-pressure. The resulting residue was purified by

20 chromatography on silica gel eluting with a ethyl acetate/ methanol gradient with 0.1% water.
Yield: 50 !'ng' MS{ES*): m/e=360, chloro pattern.
1H-NMR (400 MHz, DMSO/TMS): 8 = B.45 (d, 1H); 7.84 (d, 1H); 7.53 {d, 1H); 7.22 (d, 1K), 7.15
(dd, 1H); 6.94 {s, 1H); 6.60 (s, TH); 6.14 (s, 2H). :
(V) 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-yImethyl)-1H-pyrrolo[3,2-b]pyridine-2- carbaxylic

- . 25 acid (1-isopropyl-piperidin4-yl}-amide

To a suspension of 50 mg 1-[5-{5-chloro-thiophen-2-yl)-isoxazol-3-ylmethyl}-1H-pyrrolo[3,2-
b]pyridine-2- carboiylic acid, 36 mg 1-isopropyl-piperidin-4-ylamine hydrochloride and 35 mg
bis(2-0x0-3-oxazalidinyl)phosphinic chloride in 1 ml dichloromethane, 77 pl triethylamine
were added at room temperature and the mixture wés stirred for 16 hours. After removing of
30 the solvent under reduced pressure, the residue was purified by preparative HPLC (C18 reverse
phase column, elution with a water/ acetonitrile gradient with 0.1% trifluoroacetic acid). The
fractions confaining the product were evaporated and lyophilized to yield a white residue
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which was partitioned between 5 ml aqueous 0.1 N sodium hydroxide solution and 5 ml ethyl
acetate. The organic layer was washed with additional water and then dried over sodium
sulphate. After filtration and removal of the solvent under reduced pressure, a white solid was
obtained.

5 Yield: 10 mg MS(ES*): m/e = 484, chloro pattern. :
1H-NMR (500 MHz, DMSO/TMS): & = B.53 (d, 1H); 8.46 (d, 1H); 8.03 (d, TH); 7.57 (d, 1H); 7.32 (s,
1H); 7.28 (dd, 1H); 726 (d, TH); 6.65 (s, TH); 5.93 (s, 2H); 3.75 {m, 1H); 2.80 (m, 2H); .70 (m,
1H); 217 (m, 2H); 1.80 (m, 2H); 1.53 (m, 2H); 0.96 (d. 6H) '

10 Example 6: 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl}-2{1-isopropyl-piperidin-4- (
ylcarbamoyl}-1H-pyrrolo[3,2-bjpyridine-5-carboxylic acid )
0] S-Amino-ﬁbromo-pyridir{e-z-carboxylic acid methyl ester
To a solution of 5.00 g 5-amino-pyridine-2-carboxylic acid methyl ester in 75 mi of a 48%
aqueous solution 6f hydrobromic acid, 3.39 ml of a 32% aqeous solution of hydrogen peroxide
15 were added. The mixture was stirred at room temperature for 2 houfs. then additional 0.80 ml
hydrogen peroxide solution were added. After stirring for 1 hour the reaction mixture was
cooled down and brought to pH 8 by addition of concentrated aqueous ammonia. The mixture
was extracted with 300 ml ethyl acetate. The aquéous layer was washed with additional ethyl
acetate and then the combined organic phases were dried aver sodium sulfate. After filtration
20 the solvent was removed under reduced pressure and the residue was purified by
chromatography on silica gel eluting with a n-heptane/ ethyl-acetate gradient. Yield: 2.83 g G
MS{ES*): m/e= 231.
TH-NMR (400 MHz, DMSO/TMS): & = 7.80 (d, TH); 7.10 (d, 1H); 6.37 (s, 2H); 3.80 (s, 3H)
(i) 1H-Pyrrolo[3,2-b]pyridine-2,5-dicarboxylic acid 5-methyl ester
25 The following compound was prepared in analogy to example 5 by using 5-amino-6-bromo-
pyridine-2-carboxylic acid methyl ester instead of 2-bromo-pyridin-3-ylamine.
MS(ES*): m/e= 221.
TH-NMR {400 MHz, DMSO/TMS): & = 11.80 (s, 1H); 7.89 (d, TH); 7.84 {d, TH); 6.93 (s, 1H); 3.88 {s,
3H).
30 (iii) 2-(1-1sopropyl-piperidin-4-ylcarbamoyl}-1H-pyrrolo[3,2-b]pyridine-5-carboxylic acid methyl
ester
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To a solution of 140 mg 1H-pyrrolo|[3,2-b]pyridine-2,5-dicarboxylic acid 5-methyl ester in 1.4
ml N,N-dimethylformamide and 0.35 ml triethylamine, 164 mg 1-isopropyl-piperidin-4-
ylamine hydrochloride and 161 mg bis(2-oxo-3-oxazolidinyl)phophinic chloride were added at
room temperature and the mixture was stirred for 1 hour. After removing of the solvent under
5 reduced pressure the residue was purified by preparative HPLC {C18 reverse phase column,
elution with a water/ acetonitrile gradient with 0.1% trifluoroacetic acid). The fractions
containing the product were evaporated and lyophilized to yield a.white solid. The product
was.obtained as its trifluoroacetate salt. ~ Yield: 112mg - MS{ES*): m/e =345.
1H-NMR (400 MHz, DMSO/TMS): 5 = 12.20 {s, TH}; 9.10 (s, 1H); 8.79 {d, 1H); 7.93 (m, 2H); 7.42 s,
10 1H); 4.14 (m, 1H); 3.90 (s, 3H); 3.47 (m, 3H); 3.15 {m, 2H)7 215 (m, 2H); 1.88 (m, 2H); 1.28 (d.
6H). e
_ {iv) 1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-2-{1-isopropyl-piperidin-4- ylcarbamoryl)--
1 H-pyrrolo[3,Z-bjpyridine-S-carboxylic acid methyl ester - '
To a solution of 60 mg 2-(1-isopropyl-piperidin-4-ylcarbamoyl}-1H-pyrrolo[3,2-b]pyridine-5- -
15 carboxylic acid methyl ester in 2 ml N,N-dimethyiformamide, 4 mg sodium hydride (95%) were
added at 0°C. After stirring at 0°C for 10 minutes 53 mg 3-bromomethyl-5-(5-chloro-thiophen-

2-yl}-isoxazole were added and the mixture was stirred for 2 hours at room temperature. After

removing the solvent under reduced pressure the residue was purified by preparative HPLC
(C18 reverse phase column, elu-tiun with a water/ acetonitrile gradient with 0.1% trifluoroacetic

20 acid). The fractions containing the product were evaporated and lyophilized to yield a white
solid. The product was obtained as its trifluoroacetate salt. Yield: 50 mg MS{ES*): m/e= 542,
chloro pattern.

1H-NMR {400 MHz, DMSO/TMS): § = 8.93 (m, 2H); 8.25 (d, TH); 8.04 (d, 1H); 7.55 (d, TH); 7.42 {s,

1H); 7.28 (d, TH); 6.69 (s, 1H); 5.97 (s, 2H); 4.07 (m, 1H); 3.91 (s, 3H); 3.45 (m, 2H); 3.10 (m, 2H);
25 2.10 {m, 3H); 1.83 (m, 2H); 1.25 (d. 6H).

(v) 1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-2-(1-isopropyl-piperidin-4- ylcarbamoyl)-

1 H-pyrrolo[s,z-l:;]pyridine-s-carboxylic acid

To a solution of 50 mg 1-[5-(5—chloro-thiophen-2-yl)-isoxazoI-3-ylmethylj—2—(1-isopropyl-

piperidin-4- ylcarbamoyi)-1H-pyrrolof3,2-b)pyridine-5-carboxylic acid methyl ester in 2 ml THF
30 and 1 ml water 3.6 mg lithium hydroxide were added and the mixture was stirred at room

temperature for 2 hours. Then the reaction mixture was acidified with 6 N hydrochlaric acid to

pH 3 and the solvent was removed under reduced pressure. The resulting residue was purified

ks~
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by preparative HPLC (C18 reverse phase column, elution with a water/ acetonitrile gradient
with 0.1% trifluoroacetic acid). The fractions containing the product were evaporated and
lyophilized to yield a white solid. The product was obtained as its trifluoroacetate salt,
Yield:25mg = MS{ES+): m/e= 528, chloro pattem.

5 1H-NMR (500 MHz, DMSO/TMS): § = 13.00 (s, 1H); 8.90 (m, 2H); 8.23 (d, 1H); 8.03 (d, 1H); 7.56
(d, TH); 7.42 [s, 1H); 7.28 (d; 1H); 6.69 (s, TH); 5.98 (5, 2H); 4.07 {m, 1H); 3.45 (m, 2H); 3.10 (m,
2H); 2.10 {m, 3H); 1.83 (m, 2H); 1.25 {d. GH).

Bample 7: 1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-5-oxo-4,5-dihyd ro-1H-pyrrolo[3,2- .-

10 b]pyridine-2-carboxylic-acid (1-isopropyl-piperidin-4-yl}-amide— ¢
[0) 1-[S-(S-ChIoro-fhiophen-z-yf)-isoaazol-3-ylmethyl]-d—oxy—1 H-pyrrqlo[B.Z—b]pyridine-Z—
aarboxylic acid methy! ester '

To 2 solution of 80 mg 1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl}-1H-pyrrolo[3,2-
b]pyridine-2- arboxylic acid methyl ester in 1 ml dichloromethane a solution of 52.8 mg 3-

15 chloroperoxybenzoic acid (70%, wet with water) in 1 m) dichloromethane were added at 0°C
After stirring at .0°C for 1 hour the reaction mixture was allowed to warm up to room
temperature and stirred for 16 hours. The solution was washed with an aqueous 0.1 N solutlon
of sodium hydroxide. The orsamc layer was washed with additional water and then dried over
anhydrous sodium sulfate. After concentration under reduced pressure the residue was directly

20 subjected to the subsequent reaction without further purification. '

Yield:100mg  MS(ES+): m/e=390, chloro pattern ' : &
{ii} 1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl}-5-oxo0-4,5-dihydro-1H-pyrrolo[3,2-
b]pyridine-2-carboxylic acid methyl ester

A solution of 100 mg 1-[5{5-Chloro-thiophen-2-yl}-isaxazol-3-ylmethyl]-4-oxy-1H-pyrrola[3,2-

25 b]pyridine-2-carboxylic acid methyl ester in 5 ml acetic anhydride was heated for 4 hours at
100°C. After cooling to room temperature the solvent of the mixture was removed under
reduced pressure. After mgvapolating twice with 5 ml toluene the residue was dissolved in 5
mi methanol and 17.6 mg potassium carbonate were added. The suspension was stirred for 16
hours at room temperature. After concentration under reduced pressure the residue was

30 purified by preparative HPLC (C18 reverse phase column, elution with a water/ acetonitrile
gradient with 0.1% trifluoroacetic acid). The product was obtained as its trifluoroacetate salt.

Yield: 20 mg MS{ES+): m/e=390, chloro pattern.
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1H-NMR (400 MHz, DMSO/TMS): & = 11.65 {5, TH), 7.90 [d, 1H); 7.60 (d, TH); 7.28 {d, TH); 6.71 (s,
1H); 6.67 (s, TH); 6.35.(d, TH); 5.87 (s, 2H); 3.81 {s, 3H).

(iii) 1-[5—(5-ChIoro-t.hiuphen-z-yl)-isoxazol-3-ylmethyl]-5-oxo4,5—dihydro—1 H-pyrrolo[3,2-
5 b]pyridine-2-carboxylic acid )
A solution of 20 mg ) 1-[5-(5-Chloro-thiaphen-2-yl)-isoxazol-3-ylmethyl}-5-oxo-4,5-dihydro-1H-
pyrrolo[3,2-b)pyridine-2-carboxylic acid methyl ester and 1.9 mg lithium hydroxideina
mixture of 2ml tetrahydrofuran and 1 ml water was stirred for 2 hours at room temperature.
The solvent was removed under reduced pressure and the residue was coevaporated twice with
10 toluene. The residue was directly subjected to the subsequent reaction wuthout further
purification, .
Yield: 20 mg MS(ES+): m/e=376, chloro pattern.
(iv) 1-[5-{5-Chloro-thiophen-2-yl)- |so:azol-3-ylmethyl] -5-0x0-4,5-dihydro-1 H-pyrrolo[a,z
b]pyridine-2-carboxylic acid (1-|sopropyl-p|per|d|n-4-yl}-am|de
15 To a suspension of 19.9 mg 1-[5-(5-chIoro-thiophe'n-z-yI)-isomzol-}ylmethyl]- 5-0x0-4,5-
dihydro-1H-5-pyrrolo[3,2- b]pyridine-2-@arboxylic acid and 13.5 mg bis(2-oxo-3-
oxazolidinyl)phosphinic chloride in 1 ml dichloromethane 7.4 pl triethylamine were added at
room temperature and the mixture was stirred for 2 hours. The reaction mixture was treated
with 5 ml of a aqueous 0.1 N sodium hydroxide solution and washed with acetyl acetate. The
20 organic layer was dried over anhydrous sodium sulfate. After filtration and removal of the
solvent under reduced pressure the residue was dissolved in a mixture of 2 ml acetonrtnle and
1 ml water. Lyophilization of the solution yielded a white solid.
Yield: 8 mg - MS(ES+): m/e=500, chloro pattern.
1H-NMR (500 MHz, DMSO/TMS): & = 11,70 (s, 1H); 8.36 [d, 1H); 7.83 (d, 1H); 7.59 (d, 1H); 7.28
25 (d, 1H); 6.76 (s, 1H); 6.63 (s, 1H); 6.22 (d, 1H); 5.85 (s, 2H); 3.68 (s, 1H); 2.78 (m, 2H); 2.68 (m,
1H); 2.14 (m, 2H); 1.75 (m, 2H); 1.51 (m, 2H); 0.98 (d, 6H).

Bample 8: 1-[5-5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl}-2-(3,4,5,6-tetrahydro-2H-
[1,4']bipyridyl-4-ylcarbamoyf}-1H-pyrrolo[3,2-b]pyridine-5-arboxylic acid methyl ester

30 (1) 2{3,4,5,6-Tetrahydro-2H-[1,4']bipyridyl-4-ylarbamoyl}-1 H-pyrrolo[3.2-b]pyridine; 5
carboxylic acid methyl ester
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. To a solution of 450 mg 1 H-pyrrolo[a,z-b]pyridine-z,ij—dicarboxylic acid 5-methyl ester in 9 ml
dichloromethane and 1.13 ml triethylamine, 614 mg 3 4,5,6-tetrahydro-2H-[1,4"]bipyridyl4-
ylamine dihydrochloride and 520 mg bis(2-oxb-3-oxazolidinyf)phophinic chloride were added
at room temperature and the mixture was stirred for 2 hours. After treatment of the reaction

5 mixture with 5 ml saturated aqueous solutipn of potassium carbonate the precipitate was
collected by filtration and coevaporated twice with toluene. The residue was directly subjected
to the subsequent reaction without further purification.

Yield: 300 mg MS{ES+): m/e= 380.
1TH-NMR (400 MHz, DMSO/TMS): 5 = 8.30 {m, 1H}; 8.15 (d, 2H); 7.68 (m, 2H); 7.04 (s, 1H); 6.85
10 (d, 2H); 4.10 (m, 1H); 3.95 (m, 2H); 3.84 (s, 3H); 3.00 (m, 2H); 1.91"(m;"2H); 1.53 (m, 2H).
(ii) 1-[54{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-2{3,4,5,6-tetrahydro-2H- [1,4]bipyridyl-4-
ylcarbamoayl}-1H-pyrrolof3,2-b]pyridine-5-carboxylic acid methyl ester
To a solution of 150 mg 2-[3,4,5,6-tetrahydro-2H-[1,4']bipyridyl-4-ylcarbamoyl)}1H-pyrrolo[3,2-
b]pyridine- 5-arboxylic acid methyt ester 2 mi N,N-dimethylformamide, 9.5 mg sodium
15 hydride (96%) were added at 0°C. After stirring at 0°C for 10 minutes 121 mg 3-bromomethyl-5-
(5-chloro-thiophen-2-yl)-isoxazole were added and the mixture was stirred for 50 hours at
room temperature. 2 ml water were added to the reaction mixture and the resulting
precipitate was collected by filtration. The residue was dissolved in 2 mi N,N-
dimethylformamide and purified by preparative HPLC {C18 reverse phase column, elution with
20 a water/ acetonitrile gradient with 0.1% trifluoroacetic acid). The fractiops'containing the
product were evaporated and lyophilized to yield a white solid. The product was abtained as
its trifluoroacetate salt. ]
Yield: 27 mg MS{ES+): m/e= 577, chloro pattern.

25 BExample 9: 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-2-(3,4,5,6-tetrahydro-2H-
[1,4']bipyridyl-4-ylcarbamoyl}-1H-pyrrolo[3,2-b]pyridine-5-carboxylic acid _
To a solution of 35 mg 1-[5-{5-chloro-thiophen-2-yl)}-isoxazol-3-ylmethyl}-2{1-isopropyi-
piperidin-4- ylcarbamoyl)-1H-pyrrolo[3,2-b]pyridine-5-carboxylic acid methyl ester in 0.5 mi
tetrahydrofuran and 0.25 mi water 2.4 mg lithium hydroxide were added and the mixture was

30 stirred at room temperature for 16 hours. After removing of the solvent under reduced
pressure the resulting residue was purified by preparative HPLC (C18 reverse phase column,
elution with a water/ acetonitrile gradient with 0.1% trifluoroacetic acid). The fractions
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containing the product were evaporated and lyophilized to yield a white solid. The product
was obtained as its trifluoroacetate salt. Yield: 14.3 mg MS(ES+): m/e= 563,
chlaro pattern.

1H-NMR (500 MHz, DMSO/TMS): 5 = 13.25 (s, TH); 13.00 (s, TH); 8.73 (d, 1H); 8.24 (m, 3H); 8.03

5 {d, 1H); 7.57 {d, 1H}; 7.39 (5, 1H); 7.26 (m; 3H); 6.69 s, TH); 5.9 {5, 2H); 4.25 {m, 3H); 2.00 (m,
2K); 1.59 {m, 2H).

Bxample 10: 1-{5-(5-Chloro-thiophen-2-yl-isoxazol-3-ylmethyl}-5-(2-methoxy-ethoxy)-1H-
pyrrc_:lo[z.B-c]pyridine-z-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide

10 (i) 2-{2-Methosy-ethoxy)4-methyl-5-nitro-pyridine

To 20 ml of 2-Methoxy-ethanol 243 mg of NaH (6.09 mmol, 60% suspension in oif} were added
and the mixture was stirred for 15 min. in an argon atmaosphere. 1g {5.8 mmol) 2-Chloro-4-
methyl-5-nitro-pyridine were added and the reaction mixture was stirred for 3h at room
. temperature. After addition of 40 ml water and methyl-tert.butyl ether, the phases were

15 separated and the organic phase was washed with saturated NaHCO; solution and water and
was dried over NazS04. After filtration, the solvent was removed in vacuo and the residue was
purified by flash chromatography on silica gel using heptane/ethyl acetate = 8/2. 2-2-

. Methoxy-ethoxy}4-methyl-5-nitro-pyridine was isolated as colourless oil. Yield: 0.73 g.

(i} 3-[2{2-Methoxy-ethoxy}-5-nitro-pyridin-4-yl]-2-oxo-propionic acid ethylester potassium salt

20 To 265 mg (6.78 ml.'nol) potassium in 20 ml absolute diethylether, 2.5 ml ethanol were slowly
added . The mixture is cooled to 0 °C and a solution of 720 mg (3.39 mmaol) 2-2-Methoxy-
ethoxy)-4-methyl-5-nitro-pyridine in 2.5 ml of absolute diethylether and 0.5 ml ethanol were
added. 3.966 g (27.14 mmol) oxalic acid diethylester in 15 mi toluene were added tropwise
over 45 min.. The reaction mixture was stirred at room temperature for 4h. The precipitate was

25 filtered, washed with diethyl ether/n-heptane 1/1 and dried in vacuo. 1.4 g of 3-[2-(2-Methox.5.r-
ethoxy)}-5-nitro-pyridin-4-yl}-2-oxo-propionic acid ethylester potassium salt were isolated as a
red solid and used in the next step without further purification.
(iti) 5-(2-Methoxy-ethaxy}-1H-pyrrolo{2,3-c]pyridine-2-carbaxylic acid ethyl ester
0.8 ml of acidic acid was added to a solution of dried 3-[2-(2-Methoxy-eﬂmxy)-s-nitro-pyridin-4-

30 yi}-2-oxo-propionic acid ethylester potassium satt in 20 ml methanol and the solution was
hydrogenated using 199 mg of Pd{QH)z (20 % on charcoal). After 3h the mixture was
concentrated and the residue distributed between saturated NaHCO; solution and ethyl

"4
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acetate, The phases were separated and the organic phase was dried over MgSOs. After

fiitration, the solvert was removed in vacuo the desired product as a pale yellow soiid.

Yield: 660 mg. '

@iv) 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-5-2-methoxy-ethoxy}- TH-pyrrolo[2,3-
5 c)pyridine-2-carbaxylic acid ethyl ester . '

105 mg {4.16 mmol) NaH (96 %) were added to a solution of 5-{2-Methoxy-ethoxy)-1H-

pyrrolof2,3-c]pyridine-2-carboxylic acid ethyl ester in 50 ml absolute DMF and the mixture was

stirred for 30 min. at room temperature. 1.05 g (3.78 mmol) 3-Bromomethyl-5-(5-chloro-
thiophen-2-yl}-isoxazole were added and the the mixture and stirring was continued for 3h.

"10 After addition of 21 mg (0.832 mmeol) NaH (96 %) and 210 mg (0.756 mmol)-3-Bromomethyl-5-

{5-chloro-thiophen-2-yl}-isoxazole and standing avernight the mixture was concentrated in
vacuo. The residue was dissolved in CHxClz and the solution washed with saturated NaHCO;
solution. The solvent was removed in vacuo and the residue purified by flash chromatography
over silica gel using n-heptane/ethyl acetate = 3/2 as solvent. The fractions containing the
15 product were concentrated.
Yield13 g .
{v) 1{5-{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-5-{2-methoxy-ethoxy)-1H-pyrrolo[2,3-
cJpyridine-2-carboxylic acid
To a solution of 1.3 g (2.814 mmol)'1-[5-(5-ChIoro-thiophen-2-yl)—isoxaznl—3-y|methyl]-S-(Z-
20 methoxy-ethoxy)-1H-pyrrolo[2,3- c]pyridine-2-carboxylic acid ethyl ester in 30 ml THF and 15
mi MeOH 11.26 ml 1M LiOH solution were added and the mixture was stirred at 50 °C for 3h.
The organic solvents were removed in vacuo, 50 mi of water were added and the pH was
adjusted to pH 2 with TN HCl solution. The desired product precipitated and was filtered,
washed with water and dried over P20s.  Yield 1.11¢g
25 (vi) 1-[5-(5-Chloro-thiophen-2-yi}-isoxazol-3-ylmethyl}-5-(2-methoxy-ethoxy)}-1H-pyrrolof2,3-
cJpyridine-2-carbaxylic acid (1-isopropyl-piperidin-4-yl}-amide hydrochloride
To a solution of 1.11g (2.55 mmol) 1-[54{5-Chloro-thiophen-2-yi)-isoxazol-3-yimethyl]-5-(2-
methoxy-ethoxy)-1 H-pmoio[Z.B— c)pyridine-2-carboxylic acid and 0,55g (2.55 mmol) 1-
isopropyl-piperidin-4-ylamine dihydrochloride in 20 ml absolute DMF 837 mg (2.55 mmol)
30 TOTU and 1.34 ml (7.67 mmol) DIPEA were added and the mixture was stirred at room

temperature for 4h. The solvent was removed in vacuo, the residue dissolved in CH:(z and the

CHzClz: phase washed with a saturated NaHCOs solution. The organic phase was concentrated
and the residue purified by chromatography over silica gel using CH2Cl2/MeOH/HOAC/H20 =
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90/10/1/1 as eluent. The fractions containing the product were combined and concentrated.
The product was isolated as its hydrochloride salt by lyophilization using 2.5 equivalents of 1N
HO in HzO/ACCN.

Yield12g MS (LC-MS-ES*): m/e = 558, chloro pattern.

Example 11: 1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl]-5-(2-hydroxy-ethoxy}-1H-

pyrrolof2,3- c]pyridine-z-carlioxylic acid (1-isopropyl-piperidin-4-yl)-amide

To a solution of 600 mg {1.01 mmol) of 1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]-5-Q2-

methoxy-ethoxy)-1H-pyrrolo[2,3- c]pyridine-z-carboxirlic acid (1-isopropyl-piperidin-4-yl}amide

10 hydrochloride {example 10 {vi}) in 50 ml CH2Cl22 m1 {2.02 mmol) of a 1M solution-of BBrs; in
CH2Cl; were added. The mixture was stirred at room temperature for 6h. After standing over
night the solvent was removed in vacuo and the residue was purified by preparative HPLC
(eluent:- CHaCN/H20/0.1 % CRCOOH). The fractions containing the product were combined and
concentrated in vaauo. The residue was dissolved in CHz(lz an washed with 0.1N NaOH

15 solution. The solvent was removed in vacuo and the residue lyophilized with 2.5 equivalents of

N HO yielding 464 mg (79 %) of the hydrochloride salt of the desired product.

MS (LC-MS-ES*): m/e = 544, chloro pattern.

Example 12: 1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(2-methoxy-ethoxy}-1H-pyrrolo[2,3-
20 dJpyridine-2-carboxylic acid (‘i-isopropyl-piperidin-4-yl}-amide

(i) 5-(2- Methoxy—ethoxy)—1H-pyrrolo[2 3-c]pyridine-2-carboxylic acid

"To a solution of 1g (3.784 mmol) 5-{2-Methoxy-ethoxy)-1 H-pyrrolo[z,a-c]pyndlne-z-carboxyhc

acid ethyl ester {example 10 (iii)) in 50 ml THF and 25 ml MeOH 15.14 ml of a 1M LiOH solution

were added. The mixture u;as stirred for 2h at room temperature. The organic solvents were
25 removed in vacuo, the solution acidified and concentrated in vacuo. The residue was purified

by flash chromatography over silica gel using HzCl2/MeOH/HOAC/H30 = 90/10/1/1 as eluent.

The product fractions were combined, concentrated in \r:icuo and lyophilized.

Yield: 820 mg. ‘

(if) 5-{2- Methoxy—ethoxy}-m pyrrolo[2,3-c]pyridine-2-carboxylic acid (1-isopropyl- piperidin-4-
30 ylramide

Ta a solutian of 820 mg (3.47 mmol) of 5-{2-Methoxy-ethoxy)}-1H-pyrrolof2,3-Jpyridine-2-

carboxylic acid and 745 mg (3.47 mmol) 1-isopropyi-piperidin-4-ylamine dihydrochloride in 30

ml ahsofute DMF 1.13 g (3.47 mmol) TOTU and 1.81 m! (10.41 mmol) DIPEA were added and

o
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the mixture was stirred for 4h at room temperature. The solvent was removed in vacuo, the
residue dissolved in CH2Cl2 and the CHz(l; phase washed with a saturated NaHCO; solution. The
organic phase was concentrated ar‘ld the residue purified by chromatography over silica gel
using CHzClo/MeOH/HOAC/H20 = 90/10/1/1 as eluent. The fractions containing the producht
5 were combined and concentrated. The residue was dissglved in CHzClzand the CHaClz phase -

was washed with a saturated NaHCbs s'olution. The phases were separated and the organic
phase dried over Na;SOs. After filtration the solvent was removed in vacuo. Yield: 461 mg.
(iit) 2-Bromo-N-(5-chloro-pyridin-2-yl}-acetamide '
Toasolutionof 5 g 5-O1Ioro-pyrid_in.-2-ylamine and 1.5 ml pyridine in 30 mi toluene, 8 8

10 bromo-acetyl bromide dissolved in 10 mi toluene was added dropwise under ice cooling. After

2 h the precipitate was isolated by filtration and recrystallized from toluene to yield a white
solid. '

Yield: 12¢ _ .
(i} 1-{(5-Chloro-pyridin-2-ylcarbamoyl)-methy[]-5-(2-methoxy-ethoxy}- 1H-pyrrolof2,3-

15 c]pyridine-2-;arboxylic acid (1-isopropyl-piperidin4-yl}-amide
To a solution of 461 mg (i 27 mmol)) 5-'(2-Methoxy-ethoxy)-1 H-pyrrolof2,3-C|pyridine-2-
arbaxylic acid (1-isopropyl-piperidin4-yl}-amide in 20 ml absolute DMF 46 mg (1.91 mmol)

" NaH (96 %) were added in an argon atmasphere. The mixture was stirred for 15 min. at room

temperature. 479 mg {1.91 mmol) 2-Bromo-N-(5-chloro-pyridin-2-yl)-acetamide were added

20 and the mixture stirred for 3h at room temperature, The solvent was removed in vacuo, the

" residue dissoived in CHaCl> and the CHaCla phase washed with H20 and dried over NazSO4. After

filtration, the organic ph-ase was ‘concentrated and the residue purified by chromatography
over silica gel using CH2Cl>/MeOH/HOAC/H20 = 80/10/1/1 as eluent followed by preparative
HPLC (eluent: CH3CN/H20/0.1 % CFRCO0H). The fractions containing the product were combined

25 and concentrated in vacuo. The residue was lyophilized with 2 equivalents 1IN HCl in a
Hz0/CHzCN mixture yielding the hydrochloride salt of the desired product.
Yield: 545 mg MS (LC-MS-ES*): m/e = 529, chloro pattern.

Example 13: 1-[(5-Chloro-pyridin-2-ylcarbamoyl}- methyl}-5-(2-hydroxy-ethoxy)}-1H-pyrrolof2,3-
30 cJpyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide

The compound was prepared as described in example 11. From 446 mg (0.789 mmol) of 1-[(5-

Chloro-pyridin-2-ylarbamoyl)-methyl]-5-2-methaxy-ethoxy}-1H-pyrrolo[2,3- c]pyridine-2-
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carboxylic acid (1 -isopropyl—piperidin-4—yl}-a_mide hydrochloride 286 mg of the desired product
were obtained. MS (LC-MS-ES*): m/e = 515, chloro pattern.

Example 14: 1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-5-(2-methoxy-ethoxy}-1 H'-pyrrolo[2.3-
c]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide X ' )
(i) 14{6-Chloro-benzo]b]thiophen-2-yimethyl)-5-(2-methoxy-ethoxy)- 1H-pyrrolof2,3- clpyridine-2-
carboxylic acid ethyl ester

To a solution of 660 mg (2.497 mmol) 5-(2-Methoxy-ethoxy)-1H-pyrrolo]2,3-c}pyridine-2-
carboxylic acid ethyi ester in 15 ml absolute DMF 24 mg (2.457 mmol) NaH (36 %) were added
in an argon atmosphere. The mixture was stirred for 30 min. at room temperature. 623 mg—-
{2.497 mmol) 2-Bromomethyl-6-chioro-benzo[b]thiophene [prepared by adopting a procedure
described by Ewing, William R. et al. in ;PCT Int. Appl. (1999), 300 pp. WO 9937304 A1; and
Ewing William R et al. PCT int. Appl. (2001), 460 pp. WO 0107436 A2] were added and the
mixture stirred for 1h at room temperature. The solvent was removed in vacuo and the residue
purified by preparative HPLC (eluent: CH3CN/H20/0.1 % CFCOOH). The fractions containing the
product were combined, concentrated in vacuo and lyophilized. Yield: 300 mg.

(ii) 1-(6-Chloro-benzo[b]thiophen-2-yimethyl}-5-(2-methoxy-ethoxy)-1H-pyrroio[2,3- c]pyridine-
2-carboxylic acid .

8mlofa 1M LiOH solution in water were added to solution of 890 mg (2 mmol) 1-(6-Chloro-
benzo[b]thiophen-2-ylmethyl)-5-{2-methoxy-ethoxy)-1H-pyrrolo[2,3- c]pyridine-2-carboxylic
acid ethy] ester in’30 mi THF and 15 m| MeOH and the mixture was stirred for 1h at 50 °C 16
ml of 1N HCl were added, the organic solvent removed in vacuo and the residue extracted with
ethyl acetate. The organic phase was dried over MgS0a. After filtration the solvent was
evaporated vielding the desired product. Yield: 810 mg. -

{iii) 1-(ii—Chloro—benzo[b]thiophen-z-ylmethyl)-s-(z-methoxy-ethoxy)-1 H-pyrrolo[2,3- cJpyridine-
2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide

To a solution of 800 mg (1 92 mmol) 1-(6-Chloro-benzo[b]thiophen-2-yimethyl)-5-(2-methoxy-
ethoxy}-1H-pyrrolo[2,3- cJpyridine-2-carboxylic acid and 413 mg (1.92 mmol) 1-isopropyl-
piperidin4-ylamine dihydrochloride in 20 ml absolute DMF 628 mg (1.92 mmal) TOTU and 1.0
ml (5.757 mmol) DIPEA were added and the mixture was stirred at room temperature for 1h.
The solvent was removed in vacuo and the residue purified by preparative HPLC (eluent:
CH3CN/H20/0.1 % CF3COO0H) and chromatography over silica gel using CHzClz/MeOH/HOAG/H20

= 85/15/1.5/1.5 as eluent. The fractions containing the producht were combined and
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concentrated. Yield 870 mg (69 9-6). corresponding triflucro acetate. 60 mg of the trifluoro
acetate were lyophilized using 2.5 equivalents of 1N HCl in H20 and isolated as its
hydrochloride salt.
MS (LC-MS-ES*): m/e = 541, chloro pattern.
5

Example 15: 14{6-Chloro-benzo[b]thiophen-2-ylmethyl}-5-(2-hydroxy-ethoxy}-1 H;pyrrolo[z,s-
c]pyridine-2-carboxylic acid (1 -isopropyl-piperidin-t&-yl)-'amide
To a solution of 810 mg (1 236 mmol) of 1{6-Chloro-benza[b]thiophen-2-yimethyl)-5-(2-
methaxy-ethoxy)-1H-pyrrolof2,3- cJpyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide

10 hydrochloride in 80 ml CH20022.472 ml of a 1M solution of BBr3 in CHaCl, were added. The
mixture was stirred at room temperature for 30 min. The solvent was removed in vacuo and
lyophilized. The residue was purified by preparative HPLC (eluent: CHaCN/H20/0.1 % CFCOOH).
The fractions containing the product were combined, concentrated in vacuo z;nd lyophilized
with 2.5 equivalents of 1N HCl yielding the hydrochloride salt of the desired product.

15 Yield: 594 mg MS (LC-MS-ES*): m/e = 527, chloro pattern.

Pharmacological testing ]
The ability of the cqmpounds of the formula | to inhi.b'rt factor Xa or factm: Vila or other
20 enzymes like thrombin, plasmin, or trypsin can be assessed by determining the concentration
of the compound of the formula | that inhibits enzyme activity by 50 %, i. e. the 150 value,
which was related to the inhibition constant Ki. Purified enzymes were used in chromogenic
assays. The concentration of inhibitor that causes a 50 % decrease in the rate of substrate
hydrolysis was determined by linear regression after plotting the relative rates of hydrolysis
25 {compared to the uninhibited control) versus the log of the concentration of the compound of
formula I. For calculating the inhibition constant Ki, the 1G50 value was corrected for
competition with substrate using the formula
Ki = 1C50 I{i + (substrate concentration / Km)}-
wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem. Pharmacol. 22
30 (1973), 3099-3108; L. H. Segal, Enzyme Kinetics, 1975, john Wiley & Sons, New York, 100-125;
which were incorporated herein by reference),
a) Factor Xa Assay

o



WO 2004/101563 PCT/EP2004/004 784

89

In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer {50 mM Tris-HCl,
pH 7.8, 200 mM Nacl, 0.05 % (w/v) PEG-8000, 0.02 % (w/v) NaN3) was used. The IC50 was
determined by combining in appropriate wells of a Costar half-area microtiter plate 25 pl
human factor Xa (Enzyme Research Laboratories, Inc; South Bend, Indiana) in TBS-PEG; 40 ul

5 10 % (v/v) DMSO in TBS-PEG {uninhibited control) or various concentrations of the compound to
be tested diluted in 10 % {v/v) DMSO in TBS-PEG; and substrate 5-2765 (N{a)-benzyloxycarbonyl-

D-Arg-Gly-L-Arg-p-nitroanilide; Kabi Pharmacia, Inc.; Franklin, Ohio) in TBS-PEG.

The assay was performed by pre-incubating the compound of formula | plus enzyme for 10
L min. Then the assay was initiated by adding substrate to obtain a final volume of 100 pl. The
10 initial velocity of chromogenic substrate hydrolysis was measured by the change in absorbance-

at 405 nm using a Bio-tek Instruments Kkinetic plate reader (Ceres UV900HDI) at 25 *C during
the linear portion of the time course (usually 1.5 min after additian of substrate). The enzyme
concentration was 0.5 nM and substrate concentration was 140 M. ‘

15 b) Factor Vila Assay _
The inhibitory activity towards factor Vlla/tissue factor activity was determined using a
chromogenic assay essentially as described previously {J. A. Ostrem et al., Biochemistry 37
(1998) 1053-1059 which was incorporated herein by reference). Kinetic assays were conducted
at 25 °C in half-area microtiter plates (Castar Corp., Cambridge, Massachusetts) using a kinetic
20 plate reader (Molecular Devices Spectramax 250). A typical assay consisted of 25 p! human
L: factor Vila and TF (5 nM and 10 nM, respéctive final concentration) combined with 40 pl of
inhibitor dilutions in 10% DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCl, 5 mM CaCl2, 0.05 %
PEG 8000, pH 8.15). Following a 15 minutes preincubation period, the assay was initiated by '
the addition of 35 pl of the chromogenic substrate 5-2288 (D-lle-Pro-Arg-p-nitroanilide,
25 Pharmacia Hepar Inc., 500 uM final concentration). The results {inhibition constants Ki (FXa)
for inhibition of factor Xa) are shown in Table 1.

Table 1:

Bample | Ki(Fxa) [uM] [Example T Ki(FXa) [M]
1 0.006 7 0.023

2 0.055 9 0.085

3 0.067 1" 0.047

50
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1. A compound of the formula 1,

R3 'F
[ 1/ \S—ﬁ—N—--Rz— —G-M

0 )

¢,

R wherein
ROis 1)

a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-,

di- or trisubstituted independer}tly of one another by RS,

2)

a monocyclic or bicydlic 4- to 15-membered heterocyclyl out of the group

benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazoly!, benzothiazolyl,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl, isaindolyl,

isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,
pyridopyridinyl, pyridopyrirﬁidinyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or
1,4,5,6-tetrahydro-pyridazinyl, wherein said heterocyclyl is unsubstituted or mono-, di-
or trisubstituted independently of one another by RS, or \

3) a monocyclic or bicyclic 4- to 15-membered heterocyclyl, contzining one,
two, three or four heteroatoms chosen from nitrogen, sulfur or oxygen,
wherein said heterocyclyl is unsubstituted or rl:lono-. di- or trisubst'rt;:ted
independéntly of one another by R8, and which is additionally substituted by a
monocyclic or bicyclic 4- to 15-membered heterocyclyl, containing one, two, three or
four heteroatoms chosen from nitrogen, suifur or oxygen,
wherein heterocycly! is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

RBis 1) halogen,

2)  -NOp,

3) N,

4  -COMNHp,
5) ~OH,

6) -NH3,

7}  -OCh

5/
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8) a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl i$ mono-,
di- or trisubstituted independently of one another by halogen or ~0-(C1-Cg>
alkyl,

9)  -{C1-Cglalkyl, wherein alky! is unsubstituted or mono-, di- or
trisubstituted independently of one anather by halogen, NH2, -OH or a methoxy
residue,

10)  -0-(Cy-Cglalkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, NH2, -OH or a methoxy

residue, C
11) -. -S02-CH3 or
12) -S0pCF3,

provided that RB is at least one halogen, -C{O)}-NH2 or —0-{C1-Cg)-alkyl residue, if R0 is a

monocyclic or bicydic 6- to 14-membered aryl,
the substructure

o

in formulae | is
a 4-to 8 membered saturated, partially unsaturated or aromatic cyclic group containing
zero, 1, 2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen and is : C !
unsubstituted or substituted 1, 2, 3, 4, 5 or 6 times by R3, or substituted 7 or 2 times
by=0.. provided that said cyclic group is not a phenyl residue,

Qis a direct bond, -{Cy~C)-alkylene-C{0)-NR10-, -NR10.¢{0)-NR10-, -NR10-C{0)-,
-502-, -{C1-Cglalkylene, -(CH2)m-NR10-CIOFNRTO-(CHy)-, {CH)m-NR10-C{OHCHZ)n-,
-{CH)m-S-{CH)n-, {CH2)mCOHCH ), {CH)mS02-NR10{CH)p,
ACH2Im-NR10-502-{CHa)p-, <(CHz)mNR10-502-NR10-(CHy) -, ~{CH2)m-CHIOHHCH)n-,
{CH)m-0-C{0)-NR10{CH) -, -{C2-C3)-alkylene-0-(Cy-C3)alkylene-, {C2-C3)-alkylene-
$(0}-, -(C>-C3)-alkylene-S(0);-, -(CH2)m-NR19-C(O}-0-{CH2) -, -{C2-C3)-alkylene-S(0)p-NH-
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© (R10)., .
{Co-C3)-alkylene-N(R10})- or -{Cg-Ca)-alkylene-C{0}-0-(CH2)m- ,
wherein R10 is as defined below, and wherein n and m are independently of one

" another identical or different and are the integers zero, 1, 2, 3, 4, 5 or 6, wherein the, . _
alkylene residues which are formed by -{CH2)my- or {CH2)p,- are unsubstituted or mono-,

di- or trisubstituted independently of one another by halogen, -NH2 or —OH; or
—(C3-Cé)-cycloalkylen. wherein cycloalkylen is unsubstituted or mono-, di- or '
" trisubstituted independently of one another by halogen, -NH2 or —OH;

Rlis a hydrogen atom,.-(Cy-C4)-alkyl, wherein alkyl is unsubstituted or substituted

one to three times by R13; -{C;-C3)-alkylene-C{O}-NH-RD, -{C1-Ca)-alkylene-C{0)-0-R10, 2 -
monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is mono-, di- or '
trisubstituted independentlfof one another by RB, wherein R8 s as defined above; a
monocyclic or bicyclic 4- to 15-membered heterocyclyl, containing one, two, three or
four heteroatoms chosen from nitrogen, sulfur or oxygen; -(C-|-C3)-perﬂ_uoroalkylene.

~(C1-C3)-alkylene-S{0)-(C1-Cq)-alkyl, {C4-C3)-alkylene-S(0)2-{Cy-C3)-alkyl,
-{C1-C3)-alkylene-S(O)-N(R*)-R5', -{C1-C3)-alkylene-0-{Cq-C4)-alkyl,
-(Co-C3)-alkylene-(C3-Cg)-cycloalkyl, or -{Co-C3)-alkylene-het, wherein het is a 3- to 7-

membered cyclic residue, containing up to 1, 2, 3 or 4 heteroatoms chosen from”

nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubstituted or mono-, di- or -

trisubstituted independently of one another by R14,

R¥ and RS are independent of one another are identica! or different
and are hydrogen atom or -(C1-Cq)-alkyl,

R2is adirect bond or —(c1-c4)-alkylene,_or

R1andR3  together with the atoms to which they are bonded can form a
6- to 8-membered cyclic group, cantaining 1, 2, 3 or 4 heteroatoms chosen from

nitrogen, sulfur or oxygen, wherein said cyclic group is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or

R1-N-RZV can form a 4- to 7-membered cyclic group, containing 1, 2,3 or 4
heteroatoms chosen from nitrogen, sulfur or oxygen, wherein said cyclic group
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R14 is halogen, -OH, =0, {C4-Cg}-alkyl, -(C1-C4)-alkoxy, -NO3, <C{O}-OH, (N, -NH2,
-C(0)-0-(C1-C4)-alkyl, {Co-Cg)-alkyl-502.(C1-Cq)-alkyl, {Cop-Cg)-atkyl-S02-(C1-C3)
perfiuoroalkyl, -(Co-Cg)-alkyl-S0o-N(R18)}-R21, -C{0)-NH~{C4-Cg)-alkyl,
~C(O)}-N-[(C1-Cgl-alkyllp, -NR18-C({0)}-NH-{C1-Cgl-alkyl, -C{O}NHZ, -5-R18, or
~NR18-C(O}-NH-{(Cy-Cgl-alkyllz,

wherein R18 and R21 are independently from each other hydrogen atom,
+{Cq-C3)-perfluoroalkyl or —{Cy-Cgl-alkyl,

Vis

1)

a 3- to 7-membered cyclic residue, containing 1, 2, 3 or 4 heteroatoms

chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is unsubstituted or
mono-, di- or trisubstituted independently of gne another by R14,
a 6- to14-membered aryl, wherein aryl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or |
a monocyclic or bicyclic 4- to 15-membered heterocyclyl, wherein said
, heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one

" another by R14,

Gis a direct bond, -{CH)m-NR10-502-NR10-(CHZ) -, -(éuzjm{ﬁ(oanu;)n-,
~{CH)ns CHIm~0HCH2)n-, {CH2Imr COFNR10 -{CHa)y, -{CHZFS02-CH)nr,
-{CH2)mNR10-C{0)-NR10{CH )y, -{CH2)m-NR10-C{OHCH)ne, ~{CH2)m-COHGHD)rr
-{CH2S{CH), -(CH2)m~S02-NR10-(CH)n-, -{CH2)m-NR10-502-{CHD)n-,

-{CH2)m-NR10-, -{CH2)n-0-C{O}NR10-{CH) - or —{CH)m-NR10-C(0)}-0-{CH3)-,
nand m

2

3)

are independently of one another identical or different and are the

integers zero, 1, 2, 3,4, 50r 6,

1)
2)

3)
4)

a hydrogen atom,

-(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,
-C{O}N(R11}-R12,

-(CH)m-NR10,

L
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a 6- to14-membered aryl, wherein aryl is unsubstituted or mono-, di- or
trisubstitutéd independently of one another by R14,
a monocydlic or bicyclic 4- fo 15-membered heterocyciyl, wherein

‘heterocyclyl is unsubstituted or mono-, di- or trisubstituted

8)

independently of one another by R14,

{C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di-
or trisubstituted independently of one another by R14, or

a 3- to 7-membered cyclic residue, contdining 1, 2, 3 or 4 heteroatoms
chosen from nitrogen, sulfur or oxygen, wherein said cyclic residue is
unsubstituted or mono-; di- or trisubstituted indepenplently of one
another by R14, wherein. R14 is defined above,

R3 is 1) . hydrogen atom,

halogen, .
<{C1-C4}-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

(C1-G3}-perfluoroalkyl, - - _

phenyl, wherein phe;lyi is unsubstituted or mono-, di- or trisubstituted
independently of one anothér by R13,

«{Co(4)-alkylene-0-R19, wherein R19 is

a) .hydrogen atom,

2)
3)

4)

8)
9)
10)

11)

b) 4Cq-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
o -CF3, or
d) -CHF3,
-NOp,
-(N, ‘
S0¢-R11, wherein s is 1 or 2,

SO+-N(R11)-R12, wherein t is 1 or 2,
-(Co-C4)-alkylene-C{O}-R11,

53
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12)  -(Co-C4)alkylene-C[O}O-R1,

13)  -{Co-Cq)-alkylene-CIOMN(RTI}RIZ,

14) -[(-ZQ-Q)-alkylene-N(Rﬁ]-R'lz,

15)  -NR10.50,-R10,

16) -SR10,

17) . -{Co-C2)alkylene-C{0)-0-(Co-C4)-alkylene-0-COHC1 -C4)-alkyl,

18) -C{0)-0-C(R15, R16)-0-C(O}-R17,

19 —{Co-Colalkylene-C{0}-0-{Cz-Calkylene-0-C{0}-0-(Cq ca)-alkyl

20) -C{0}-0- C{R15, R16}-0-C{0}O-R17,

21) |, -{Cg-Cq)-alkylene{C5-C14)-aryl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R13,

22)  -(Cp-Cy)-alkylene-(C4-Cq5)heterocyclyl, wherein heterocyclyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13

23)  -(Co-C4)alkylene{C3-Cg)-cycloalkyl, wherein cycloalkyt is unsubstituted or mono-

, di- or trisubstituted independently of one another by R13,
24)  -(Co-C4)-alkylene-het, wherein het is unsubstituted or mono-, di- or

trisub_st'mJted independently of one another by R13,

25)  -{Co-C4}alkylene-0-CHo-(C-C3)-perfluoroalkylene-Crz-0-(Co-Cy)-21kyl,
26) -S(_JW—N(R“)-RB, whereinwis1 or2, .

27)  -Co-Cq)alkylene-CO}N(R11)}-R13,
28)° '(CU-Q)-alkylene-N(R‘l'l)-R'lB, or

29) a residue from the following list

X

Joo 3o S

—£

O HO

/

}wWQi/i%JUUK(

\\"F°

N—§

¢
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O

ANoo
v,

and

H

, wherein Me is methyl, or

if two -OR19 residues are attached to adjacent atoms they can form together with the
atoms which they are attached to a 5- or 6- membered ring, which is
unsubstituted or substituted one, two, three or four times by R13,

‘R11 and R12 are independently of one another identical or different and are

.
2)

3) -
4)
5)

R11and R12 together with the nitrogen atom to which they are bonded can form a 4-

hydrogen atom,

-{C1-Cg)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
Co-Ce)-atkyi-{C3-Cg}-cycloalkyl,

_-50-R10, wherein tis 1 0r2,

-{Co-Ce)alkyl-(Cg-C14)-aryl, wherein alkyl and aryl iﬂdependently from
one anather are unsubstituted or mono-; di- or trisubstituted by R13,
-(C1-C3}-perfluoroalkyl,

-0-R17, or

-(Co-CG)-alkyI-(q-q5)-h-eterocyclyl. wherein alkyl and heterocyclyl
independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13, or

to 7-membered monocydlic heterocydic ring which in addition to the nitrogen
atom can contain one or two identical or different ring heteroatoms chosen
from oxygen, sulfur and nitrogen; whereiﬁ said heterocyclic ring is
unsubstituted or mono-, di- or trisubstituted independently of one another by

R13,
R13is

halogen, -NO3, -CN, =0, -OH, -CF3, -C(0}-0-R10, -C{0}-N(R10)-R20,

-N(R10)-R20, -(C3-Cg}-cycloalkyl, -(Cp-Ca)-alkylene-0-R10, -Si-{CH3)3,
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-N(R10)-5(0),,-R10, wherein u is 1 or 2, -5-R10, -S0,-R10, wherein ris 1 or 2,
-S(Oh~N(R10)-r20, wherein v is 1 or 2, -C(0)}-R19, -(C1-Cg)-alkyl, -{C1-Cg)-alkoxy,
phenyl, phenyloxy-, -0-CF3, {Cg-Cs)-alkyl-C{0}-0-C{R15, R16)-0-C[0}-R17,
~(C1-C4)-alkoxy-phenyl, {Co-C4)-alkyl-C(0}-0-C(R15, R16)-0-C(0}-0-R17,

5 _ -(C1-C3)-perfluoroalkyl, -0-R15, -NH-C{O}-NH-R1D, -NH-C{0)}-0-R10 or a residue
*from the following list

/ﬁ\m/,}N j\ﬁ,SQé ’ng \tz i ,& .OMe

o~ O o H\ H 0\1\ . 0
H R H A
H H - ﬂ Ni Oj)LN J\ ~ _{o
ﬁf’ \OF th-:NpH /= NP =N = T /ZI"O
Ng
A/
10 and H  wherein Me is methyl,

R10 and R20 are independently of one another hydrogen, <{C1-Cgralkvl,
~{Cp-Cq)-alkyl-OH, {Cq-C4)-alkyl-0{Cq-C4}-akyl or -{C1-C3)-perfluoroalkyl,
R15 and R16 are independently of one ancother hydrogen, -{C1-Cg)-alkyl, or together
with the carbon atom to which they are bonded they can forma 3-t0 6
15 membered carbocyclic ring which is unsubstituted or substitutcnli one to three
times by R10, and
R17 is -{C3-Cg)-alkyl, -{C1-Cg)-alkyl-OH, -{Cy -Cg)-alkyl- D-(C-,-Cﬁ)-alkyl -(C3-Cg)-cycivalkyl,
-{C1-Cgl-atkyl-0-{C1-Cgl-alkyl{C3-Cgcyeloalkyl, -{C1-Cgl-alkyl-(C3-Cal-cycloalkyl,

wherein said cycloalkyl ring is unsubstituted or substituted one, two or three times by
20 —OH,

-0-{C1-C4)-alky! or R10,
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in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

. tolerable salts. -

A copound of formula | as daimed in ¢laim 1, wherein

ROis 1) a monocyclic or bicyclic 6 to 14-membered aryl out of the group phenyl,
naphthyl, biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by RS,

- 2} a heterocyclyl out of the group benzimidazolyl, 1,3-benzodioxolyl, '
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl,
indazolyl, indolyl, isochromanyl-isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl,
pteridinyl, purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl,
pyrimidinyl, quinazolinyl, quinolyl.. quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl,
wherein said heterocyclyl is unsubstituted t;r mono-, di- or trisubstituted independently
of one another by RS, or

3) a heterocyclyl, wherein heterocyclyl is selected out of the group
acridinyl, azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztria.zolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, arbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-
dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-
dithiazinyl, dihydrofurof2,3-b)-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indoly}, 3H-indolyl,
isobenzofuranyl, iséchromanyl. isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyi,
isothiazolyl, isotl]iazolidinyl, isathiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyi,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-0xadiazolyl, 1,3,4-oxadiazolyl,
1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-
oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,
phenaziny!, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinenyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
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4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinoiinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl,
thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triaziny),
1,2, 3-triazolyl, 1,2,4riazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,

wherein said hetierocyclyi is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS, and

which is additionally substituted by a heterocyclyl selected out of the group acridinyl, .- -

azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyi, .
benzofyranyl, bénzothioiuranyl_. benzothiophenyl, benzoxazolyl, benzthiazolyl, '
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-
@rbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinfvl, 45
dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyi,
isobenzofuranyl, isochromanyl, isbindazolyl, isoindolinyt, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolidinyl, isathiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-
isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
1.2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-0xazinyl, 1,3-oxazinyl, 14-
oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyi,
piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrofidinonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinudlidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
1,2, 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyi, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,




" 10

15

30

WO 2004/101563 PCT/EP2004/004754

101

thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyi, thietanyl, thiomorpholinyl,
thiophenalyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

1,2,3-triazolyl, 1,2 4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,

wherein heterocyrly! is unsubstituted or mono-, di- or trisubstituted independently of
one another by R8,

RBis 1) halogen,

2) -NOp, _

3) N,

4)  -C(O}NH,

5  -OH,

6) -NH>,

7 -0 '

8) a monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is as
defined above and wherein aryl is mono-, di- or trisubstituted independently of
one another by halogen or —0-(C1-Cg}-alkyl,

9)  -(C1-Cg)alkyl, wherein alkyl is _tinsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, NH3, -OH or a methoxy
residue,

10)  —0-{C1-Cg)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anather by halogen, NH3, -OH or a methoxy

residue,
11)  -S03-CH3or
12) -S0>-CRs,

provided that R8 is at least one halogen, -C(0)-NHy or =0-(C1-Cg)-alkyl residue, if RO isa
monocyclic or bicyclic 6- to 14-membered aryl, wherein aryl is as defined above,
substructure D ‘ is a residue selected out of the group azetidine, azetine,
azocane, azocane-2-one, cyclobutyl, cyclooctane, cyclooctene, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
[1.4]diazocane, [1,2]diazocan-3-one, [1,3]diazocan-2-one, dicxazole, dioxazine,
dioxole, 1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
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isaxazoline, ketopiperazine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolan, 1,2-onzine,.

1,3-oxazine, 1,4-0xazine, oxazole, [1,4Joxazocane, [1,3]oxazocan-2-one, oxetan,
oXocane, oxocan-2-0ne, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone,
pyrrpline. 5,6,7,8-tetrahydro-1H-azocin-2-one, tetrahydrofuran, tetrahydropyran,
tetrahydropyridine, tetrazine, thiadiazine, thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-
thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thietan, thiocane, thiocane-1,1-
dioxide, thiocane-1-oxide, thiocan-2-one, thiomorpholine, thiophene, thiopyran, 1,2,3-
triazine, _1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole and is
unsubstituted or substituted 1, 2, 3, 4, 5 or 6 times by R3, or is substituted 1 or 2 times
by =0,

Q . isadirect bond, {Cg=Co)-alkylene-C{0)-NR10-, .NR10-¢{0)-NR10-, -NR10-C{O},
-$02-, -{C1-Cg)-alkylene, {CH)m-NR10-CIO}NRT0{CH3)n-, ~(CH2)m-NR10-C(OHCH ),
{CH2)m-S-(CH ), {CHIm-CIOHCH I, -{CH)m-S02-NR10-{CH)y,
-{CH2)m-NR10-502-(CH)p-, -{CHZ)m~NR10-502-NR10-(CH)n-, -{CH2)m-CHIOHHCH )N,
-{CH2)pr-0-C{O)-NR10-{CH)n-, C2-Calalkylene-0-{Cg-C3)-alkylene-, -{Co-C3)-alkylene-
S(0)-, -{Cz-Cal-alicylene-S(0lr, {CH)m-NR10-CIO}0-{CH ), ~{C2-Ca)-alkylene-S{0)z-NH-
(R10),

-{(3-C3)-alkylene-N(R10}- or {Cq-C3)-alkylene-C(0)-O-,

wherein R10 is as defined below, and wherein n and m are independently of one

- another identical or different and are the integers zero, 1, 2, 3, 4, 5 or 6, wherein the

alkylene residues which are formed by -(CH3)y- or {CHz)p- are unsubstituted or mono-,
di- or trisubstituted independently of one another by halogen, -NH2 or —OH; or ~{C3-

- Cgrcycloalkylen, wherein cycloalkylen is unsubstituted or mono-, di- or trisubstituted

independently of one another by halogen, -NH2 or —OH;
Rlis a hydrogen atom, -(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted
one to three times by R13; H{Cq -C3}-alkylene-C(0)-NH-R°. -{C1-C3)-alkylene-C(0)-0-R15,

9
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an aryl out of the grouﬁ phenyl, naphthyl, biphenylyl, anthry! or fluorenyl, wherein aryl
is mono-, di- or trisubstituted independently of one another by RB, wherein R8s as

- defined above;

a monocyclic or bicyclic 4- to 15-membered heterocyclyl,which is as defined above;
-(C1-C3)-perfluoroalkylene, -(C1-C3)-alkylene-S{0}HCq -c4)-alkyl',
-{C4-C3}-alkylene-S(0)o-{C1-Ca)-alkyl, -{C1-C3)-alkylene-S{0),-N(R4}-R’,
-(C1-C3)-alkylene-0-(Cy-Cq)-alkyl, -(Co-C3)-alkylene-(C3-Cg)-cycloalkyl, or _
-{Cg-C3)-alkylene-het, wherein het is a residue selected out of the group azepine,
azetidine, aziridine, azirine, 1,4-diazapane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,
imidazole, imidazoline, im'idazolidine. isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpl{oline, 14
oxazepane, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine,
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, p\jridine. pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine -
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein het is unsubstituted or mono-, di--
or trisubstituted independently of one another by R14,

R¥ and RS are independent of one another are identical.or different and are hydrogen

atom or -{(C1-Cq)-alkyl,
R%is adirect bond or —{C1-C4)-alkylene,

R1andR3  together with the atoms to which they are bonded can form a 6- to 8-
membered cyclic residue selected out of the group azocane, azo@ne-2-one, 1,2-
diazepine, 1,3-diazepine, 1,4-diazepine, [1,4]diazocane, [1,2]diazocan-3-one,
[1,3]diazocan-2-one, dioxazine, [1,4]dioxocane, dioxole, ketopiperazine, morpholine,
1,2-oxazine, 1,3-oxazine, 1,4-o0xazine, [oxocane, oxocan-2-one, piperazine, piperidine,
pyran, pyrazine, pyridazine, pyrimidine or 5,6,7,8-tetrahydro-1H-azocin-2-one, wherein

said cyclic group is unsubstituted or mono-, di- or trisubstituted independently of one
another by R14, or
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R-N-RZV  can form a 4- to 7-membered cyclic group selected out of the group
azepine, azetidine, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine,
oxazole, piperazine, piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline,
thiomorpholine, 1,2,3-triazine, 1,2 4-triazine, 1,3,5triazine, 1,2,3-triazole or 1,2 4-
triazole, wherein said cyclic group is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,

R14 is fluorine, chlorine, bromine, iodine, -OH, =0, -{Cy-Cg)-alkyl, {C1-Cq)-alkoxy, -
NO2, )

-C{0}-0H, -QN, -NH2, -C(0)-0~(Cy-Cq)-alkyl, -{Co-Cg)-alkyl-502.(C1-C)-alkyl,
<Cg-Cg)-alkyl-S02-{C1-C3}-perfluoroalkyl, -(Cg-ca]-alkyl.-soz-N(R" 8).r21,
-C{O}NH-{C1-Cghalkyl, -CO}-H(C1-Cgalkyllz, -NRTB-CIO-NH-(C1-Calalkyl,
-C(0}-NH2, —5-R18, or -NR18-C[O}-NH-[(C1-Cgalky]2,

wherein R18 and R21 are independently from each other hydrogen atom,

-{C1-C3)-perfluoroalkyl or <C4-Cglalkyl,

Vis 1) a monocydic or bicydlic 6- to 14-membered aryl out of the group phenyl,
naphthyl, bjphenylyl. anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R4,

2) a heterocyclyl out of the group acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl,
azaindole ( 1H-pyrrolopyridine), azabenzimidazolyl, azaspirodecanyl, azepinyl,
azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazoly!, benziriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydrochinolinyl, 1,4-diazepane, 4,5-dihydrooxa-zolinyl,
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyi,
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isothiazolidinyl, isothiazo.linyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl,
ketopiperazinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-
thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl,
oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolinyl, 2H-pyrralyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-
quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisochinolinyl,
tetrahydrochinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,
'1.2,4-thiadiazolyl. 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3- ~
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyt, thienyl,
thietanyl, thiencthiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyt,

" 1A6-thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,3-riazolyl, 1,2,3-

triazolyl, 1,2, 4-triazolyl, 1.2.5-triazoiyl. 1,3 4-triazolyl and xanthenyl,

‘wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently

of one another by R14,

Gis a direct bond, -(CHa)-NR10-502-NR10-(CH2)q-, CH)rm-CHIOHHCH ),
{CH )y AHZIm-O-{CHa)n-, -[CH2)mCIOFNRTO CH)n-, (CH2}S07-{CHlp-,
+{CH2)m-NR1C-CIO}-NR10-(CH3),y-, {CH)m-NR1O-CIOHCHlpy, (CHpl-CIOHCHalyr -

" (CH)S-{CHo)n, ~(CH)mS07-NR10-(CH2)n~, ~(CH)m-NR10-50-{CH )

ACH2)m-NR10-, -{CHp)m-0-C(0}-NR10-(CH2) - oF ~{CH2)m-NR10-C(0)-0-{CH) -,
nand m are independently of one another identical or different and are the
integers zerd, 1,2, 3,4,50r 6,
Mis 1) a hydrogen atom,
2) -{C1-Cg}-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,
3)  -ClOMNRT1}RIZ,
4)  -(CHY)m-NR1D,
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5)  {Cg-C1q)-aryl, wherein aryl is as defined above and wherein aryl is

unsubstituted or mono-, di- or trisubstituted independently of one another by
R14;

6) -{C4-Cq5)-heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one another by
R14, or

7 4{C3-Cg)-cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di-
or trisubstituted independently of one another by R14,

R3 is 1)hydrogen atom,
2) halogen,
3} +(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
&) -(C1-C3}-perfluoroalkyl,
5) phenyl, wherein pheny] is unsubstituted or mono-, di- or trisubstituted
' independently of one another by R13, .
6) -(Cg-C4)-alkylene-O-R19, wherein R19 is
a) hydrogen atom,
b) -(C1-C4)-alkyl, wherein alkyt is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
qJ -CF3, or '
d) CHF,
7) 'NOZI
8 N
9)  -S0¢R11, whereinsis1or2,
10) -§0|-N(R11)-R12, whereintis1 or 2,
1)  -{Co-C4)alkylene-C{0)-R11,
12)  -{Co-Cqlalkylene-C(0}-0-R1Y,
13)  -{Co-Cqlalkylene-CIOMN(RTY-R12,
14)  -{Cg-Cq)alkylene-N(R11)-R12,

e
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15)  -NR10-505-R10,

16)  -S-R1D,

17) -(Co-cz)'alkylene-C(O}-O-(Cz-Cq)-alkylene-O-C(O)-(C1-C4)—alkyl.

18) C(O)-O-C(R15 R16}-0-C(0)-R17,

5 . 19) -(Co-c;»)alkylene-C(D)-D-(Cz-q) -alkylene-0-C(0}-0-{Cy-Cg)-atkyl,
20)  -C(0)-0- C{R15, R16)-0-C{0}-0-R17,
T 21)  {Cg-Cq)alkylene-{Cg-Cq4)-aryi, wherein aryl is mono-, di- or trisubstituted
(f. : independently of one another by R13,
) 22) -(Co-Q)-alky!ene-(Q-q sh-heterocyclyl, wherein heterocyclyl is unsubstituted or
10 mono-, di- or trisubstituted independently of one another by R13 _

23)  -{Cp-Cq)alkylene-{C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-
, di- or trisubstituted independently of one another by R13,

24)  -{Cg-Gq)alkylene-het, wherein het is unsubsti'futed or mono-, di- or

trisubstituted independently of one another by R13, _
15 25)  +{Cp-C3)alkylene-0-CHp-(C1-G3}-perfluoroalkylene-CHp-0-{Co-Ga)-alkyl,

26) .'SO“rN(R11)-R13, whereinwis1or2,
27)  -{Cp-Cqlalkylene-C(O}-NRIT}RT3,

28)  -{Co-Cqlalkylene-N{R11)-R3, or

29)  aresidue from the following list
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and H  wherein Me is methyl, or
if two -OR19 residues are attached to adjacent atoms they can form together with the
atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-
[1,4]dioxine ring, which is substituted one, two, three or four times by R13,
R11 and R12 are independently of one another identical or different and are
1)  hydrogen atom, '
2)  -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

3)  -CoColalkyl-(C-Calcycloaliyl,

4)  -50¢R10, wherein tis 1 0r 2,

5) (CO-Cﬁ)-alkYHCG'c14)-IW| wherein alkyl and aryl independently from one

another are unsubstituted or mono-, di- or trisubstituted by R13,
6) -(C3-Ca)-perfluoroalkyl,
7 ORY, or
8) -(Cg-Cg)-alkyl-{C4-Cq5)-heterocyclyl, wherein alkyl and heterocyclyl are as defined
above and are independently from one another unsubstituted or mono-, di- or
trisubstituted by R13, or
R11and R12 together with the nitrogen atom to which they are bonded form a
heterocyclic ring out of the group azepine, azetidine, dioxazole, dioxazine, 1,4-
diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline,
imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline,
isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, [1,4]oxazepane, oxazole,
piperazine, piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine,
pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine,

&
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thiophene, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
wherein said heterocyclic ring is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

R13is halogen, -NO3, -CN, =0, -OH, -CF3, -C(0)-0-R19, -C(0)-N(R10)-R20, -N(R10)-820,
-(C3-Cg}-cycloalkyl, {Cg-C3)-alkylene-0-R19, -Si-(CHz)3, -N(R1 0]-'5(0)u-n1 0, wherein u is 1
or 2, 5-R19, -50,-R10, wherein ris 1 c;r 2, -S{0\~N(R10)}-R20, wherein vis 1 or 2,
-C{0)-R10, -{C1-Cg)-alkyl, {C1-Ca)-alkoxy, phenyl, phenyloxy-, -0-CF3,

-(c07c4i-a Ikyl-C(0)-0-C(R15, R16}-0-C(0)}-R17, {C1-C4)-alkoxy-phenyl,
-{Co-C4)-alkyl-C{O}-0-C(R15, R16)-0-C(0)-0-R17, -{C1-Ca)-perfiuoroalkyl,

-0-R15, -NH-C{0)-NH-R10, -NH-C[0}-0-R1D, or a residue from the following list

N. -
4
/ﬂ\ A s /fL SO \Lz j\ o
‘ N S0: N2 LOH .
A /ﬁ\ﬂ CH, N CR o N )LN.OMe

~n"ON\=0 H\Ho\\ 2 \
HOW e

O HO ; N—3

NH — i ji\o OJ_OL_N '&/ L 0
I e B Oy N
)\"{

and H , wherein Me is methyl,
R10 and R20 are independently of one another hydrogen, -{C1-Cg)-alkyl,
~(Co-C4)alkyl-OH, -(Cg-Cq)-alkyl-0-(C1-C4)-akyl or -(C1-C3)-perfluoroalkyl,
R15 and R16 are im:‘lependently of one another hydrogen, -(C1-Cg)-alkyl, cyclopropyl,

cyclobutyl, cyclopentyl or cyclohexyl, wherein each ring is unsubstituted or substituted -

one to three times by R10, and

R17 is -(C1-Cglalkyl, -(C1-Cg)-alkyl-OH, -(C1-Cg)-alkyl-0-{C1-Cg)-alkyl,

-{C1-Cg)-alkyl-0-(C1-Cg)-alkyl-{C3-Cgl-cycloalkyl, -(Co-cs)-alkyi-(c;.;-ca)-cycloalkvl, wherein
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- said cydoalkvl ring is unsubstituted or substituted one, two or three times by —OH,

-04{C1-C4)-alkyl or R10,

A compound of formula | as claimed in claims 1 or 2, wherein

ROis 1) a2 monocyclic or bicydlic 6 to 14-membered aryt out of the group phenyl,
naphthyl, biphenyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by RS,

2) a heterocycly! out of the group benzimidazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl,
indazolyl, indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl,
pteridinyl, purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl,
pyrimidinyl, quinazolinyl, quiﬁolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl,
wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently
of one another by RS, or

3) a heterocyclyl out of the group azabenzimidazolyl, benzimidazolyl, 1,3-
benzodioxolyl, benzofuranyl, benzothiazolyl, benmﬁiiophényl, benzoxazolyl,
chromanyl, cinnolinyl,-2-furyl, 3-furyl; imidazolyl, indolyl, indazolyl, isochromanyl,
isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, phthalazinyl, pteridin;/l,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridoimidazolyl, pyridopyridinyl,
pyridopyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidinyl, pyrrolyl; 2-pyrrolyi, 3-
pyrrolyl, quinolinyl, quinazolinyl, quinoxalinyl, tetrazolyl, thiazolyl, 2-thienyl or 3-
thienyl, )
which is additionally substituted by a heterocyclyl selected out of the group acridinyl,
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5
dihydrooxa-20linyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dicxolenyl, 6H-1,52-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indoliny}, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isod\romahyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl
{benzimidazolyl), isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl,
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isoxazolidinyl, 2-isoxazolinyl, ketopiperaziny_l, morpholinyl, naphthyridinyl,
octahydroisoguinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-0xadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,2-
oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, phenanthridinyi,
phenanthralinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyi, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyi, pyridoimidazolyl,

.pyridothiazolyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2K-

pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyi, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisochinolinyl, tetrahydrochinolinyl, 1,4,5,6-tetrahydro-
pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 64-1,2,5-
thiadiazinyl, 1,2,3-thiadiazoly), 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl,
thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienathiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2 4-triazolyl, 1.2,5-triazolyl. 1,3,4-triazolyl and
xanthenyl, L
wherein heterocyclyl is unsubstituted or mono-, di- or trisut;st'rtuted independently of
one another by RB, .
RBis 1. fluorine, chlorine or bromine,

2. -NO3,
-CN,
-C(O)-NH:._
OH,
-NH>,
-0CF3

P N S W

a monocyclic or bicyclic 6- to.14-membered aryl, wherein aryl is as
defined above and is mono-, di- or trisubstituted independently of one
another by halogen or —0-(C1-Cg)-alky],

9. -(C4-Cg)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, NH3, -OH or a

methoxy residue, or
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10. =0-{Cs-Cglalkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, NH3, -OH or a

methoxy residue,
1. -S0(H3or
12. -S07CF3,

provided that RB is at least one halogen, <C(0)-NH3 or —0-(C1-Cg)-alkyl residue, if RO is 3
aryl or a heterocyclyl, which are as defined above, -

substructure D is a residue selected out of the group pyridyl, pyridyl-N-
oxide pyridyl, pyrralyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl, pyrazinyl and is
unsubstituted or substituted 1, 2, 3 or 4 times by R3, or is substituted 1 or 2 times by
=0, ' . _ _ _

Q is a direct bond, {Cp ~Co)-alkylene-C(0}-NR10-, -NR10-C(0}-NR10-, -NR10-(0}-,
-50;- or -(C1-Cg)-alkylene,

Rlis a hydrogen atom, -(C1-Cq)-alkyl, wherein alkyl is unsubstituted or substituted

one to three times by R13; {C1-Ca)-alkylene-C{0)}-NH-RD, -{C1-C3)-alkylene-C[0)-0-R15,
-{C1-Ca)-perfluoroalkylene, -(C1-C3)-alkylene-S{0}HCq-C4)-alkyl,
-{C1-C3)-alkylene-§{0)-{C1-C3)-alkyl, -(C1-C3)-alkylene-S{O)2-N(RY RS,
-(C9-C3)-alkylene-0-{C1-Cq)-alkyl, -(Co-C3)-alkylene-{C3-Cg)-cycloalkyl, or G‘
-{Co-C3)-alkylene-het, wherein het is a residue selected out of the group azepine,
azetidine, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1.3-dio:£olene, 1,3-dioxolane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,2-
oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-0xazine,
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine
thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
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1,3,5-triazine, 1,2,3-triazole or 1,2 4-triazole, wherein het is unsubstituted or mono-, di-
or trisubstituted independently of one another by R14,

R¥ and RS are independent of one another are identical or different and are
hydrogen atom or -(C1-C4)-alkyi,

RZis a direct bond or <{C1-C4)-alkylene, or

R1-N-R2.V  form a 4- to 7-membered cyclic group selected out of the group azepine,
azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4~
diazepine, imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole,.isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine,
morpholine, 1,4-0xazepane, oxazole, piperazine, piperidine, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
1,2,3-triazole or 1,2, 4-triazole, wherein said cyclic group is unsubstituted or mono-, di-
or trisubstituted independentiy of one another by R14,
R14 s ﬂuorme, chlorine, bromine, iodine, -OH =0, -{C1-Cg)alkyl, -(C1-C4)-alkoxy,
NO>,
-C(0)-OH, -CN, -NH2, -C{0}-0-{C7-C4)-alkyl, -{Co-Calalkyl-502.(C1-Ca)alkyl,
{Cg-Cg)-alkyi-SO2-{C1-C3)-perfluoroalkyl, -(Co-Cgl-alkyl-SO2-N(R18)}-R21,
-C{O}NH-{C1-Cal-alky, -C{O}-N-{(Cy-Cal-alkyl], -NR1E-CIO)-NH-{Cq-Cg-alkyl, c(osz
—S5-R18 or —NR18.C(O}NH-{(C1-Cgalkylla,
wherein R18 and R21 are independently from each other hydrogen atom,
-(Cq-C3}-perfluoroalkyl or —{C1-Cg)-alkyl, '
Vis 1) a het residue out of the group azaindole { 1H-pyrrolopyridine), azepine,
azetidine, aziridine, azirine, 1,4<diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,3-dioxolane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine, 1,2-
oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine,
oxazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,
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pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,

‘pyrrolidinorie, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine,

thiadiazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine,
thiazoline, thienyl, thietan, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2 4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, which is as defined above and wherein
het is unsubstituted or mono-, di- or trisubstituted independently of one ancther by
R4, or

2) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14,

Gis a direct bond, {CH3);-NR10-502-NR10-(CH7)-, {CH2)m-CH{OHHCH) -,
“{CHm, -(CH)m-0-{H2)n-, {CH2)mC(Q)-NR10 <CH2)py-, {CH2}-502-(CH ),
~{CHz)mNR10-CO}-NR10-{CH)n-, {CH)im-NR10-C(OHCH )y, {CH2Im-CIOHCH ), -
(CH)S-CH e, ~(CH)n-S02-NR10-{CHo)yy, {CH2)m-NR10-502+CHa)yr,
-{CH)m-NR10-, {H2)m-0-CIO}NR10-{CHa)y- or —{CH2)m-NR10-C0}-0-{CH))p-,
nand m are independently of one another identical or different ami are the
integérs zero, 1, 2,3, 4,5 0r 6,
Mis 1) ° ahydrogen atom,
v 2 -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,
3) -C(0}N(R11}-R12,
4)  ACHm-NRY0,
5) . phenyl or naphthyl, wherein phenyl or naphthyl are unsubstituted or
mono-, di- or trisubstituted independently of one another by R14,
6) heterocyclyl, wherein heterocyclyl is a residue out of the group which -
can be derived from azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-
diazepine, 1‘.4-diazepine. imidazole, isothiazole, isoxazole, isoxazolidine, 2-
isoxazoline, ketomorpholine, ketopiperazine, morpholine, oxazole, [1,4]-
oxazepane, piperazine, piperazinone, piperidine, piperidinone, pyrazine,
pyridazine, pyridazinone, pyridine, pyridone, pyrimidine, pyrrolitiine.
pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, tetrazine,
tetrazole, thiadiazole, thiazole, thiophene, thiomorpholine, 1,2 3-triazine, 1,2.4-

03



]
3

10

15

20

WO 2004/101563

PCT/EP2004/004754

115

triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2 4-triazole, wherein said heterocyclyl
is unsubstituted or mono-, di- or trisubstituted independently of one another by
R14, or

7y  {C3-Cg)cycloalkyl, wherein said cycloalkyl is unsubstituted or mono-, di-
or trisubstituted independently of one another by R14,

R3 is 1)hydrogen atom,.

2)
3)

4)
5)

6)

e N

9)

10)
1)
12)
13)
14)
15)

halogen, .
-(C1-C4)-alkyl, wherein alkyj is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

{C1-C3}perfluorcalkyl,

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
in'dependently of one another by R13,

-(Cg-C4)-alkylene-0-R19, wherein R19 is

a) hydrogen atom,

b)  -[Cy-Cqralkyl, wherein alkyl is unsubstituted or mono-, di- o trisubstituted
independently of one another by R13,

¢ -CF3,o0r
d CHFy
-CN,

-([Co-C4)-alkylene-(C4-C15-heterocyclyl, wherein heterocyclyl is as defined above

and is unsubstituted or mono-, di- or trisubstituted independently of one
another by R13,

-50¢-R11, whereinsis1or2,
-SO+-N{R11)}-R12, whereintis 1 or 2,
-(Co-Cq)-alkylene-C[O}-RT1,

"{Co-Cq)-alkylene-C(0)-0-R17,

Co-Cyhalkylene-CO)-NRTTHRT2,
{Co-C4)-alkylene-N[R11)-R12,
-NR‘fO-soz-RW.

63
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-{Co-Cq)-alkylene-het, wherein het is as defined above and is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13,

<{Cp-Co)alkylene-C{0)-0-(C>~C4)-alkylene-0-C(OHC1-Cy)-alkyl,

_-C{0)-0-C{R15, R16)-0-C(O}R17,

—{Go-Calalkylene-CIO}O-(Co-C4)-alkylene-0-CIO}-0-(C1-Ca-alkyl,
-C(0)-0- C[R15, R16)-0-C(0)}-0-R17,

+{CgCs)-alkylene-(C5-C14)-aryl, wherein aryl is as defined above and is mono-, di-

or trisubstituted independently of one another by R13, ,
-(co-c4)_-alkylene-(_c3-Cg)-cy._cl.gglkyl. wherein cycloalkyl is unsubstituted or mono-
, di- or trisubstituted independently of one another by R13, .
-{Cp-C3)-alkylene-0-CHy-CFp-CH2-0-(Co-C3)-alkyl,
{Co-Ca)-alkylene-0-Co-CFy-CFy-CHy-0-{Cg-Caalkyl,
{Cq-Ca)-alkylene-0-CHa-(C1-C)-perfluorcalkylene-CHp-OH,

-S0w~N(R11)-R13, wherein wis 1.0r 2,
-(Cg-Cq)alkylene-C{O}NRT1}-RT3,
-(Cg-Cq)-alkylene-N{R11}-R13, or

a residue from the following list

/ﬁ\ [:I!’OH j\ .OMe '}_Y \(_C \{ \Fo

N
X_\ F’

20

and

/l\/“

O HO N—8
0

E\” "“"‘N s °>“°v§<"’

, wherein Me is methyl,

'Ne

H
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if two -OR19 residues are attached to adjacent atoms they can form together with the

atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-
[1,4]dioxine ring, which is substituted one, two, three.or four times by R13,

R11 and R12 are independently 'of one another identical or different and are

1} - hydrogen atom, '

2) -{C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

3) -{Co-Cg)-alkyl{Cg-C14)-aryl, wherein aryl is as defined above and wherein alkyl
and aryl are independently from one another unsubstituted or mono-, di- or
trisubstituted by R13,

4  ORY, or

5) {Co-Cg)alkyl-(C4-Cq 5)-heteroi:yclyl. wherein alkyl and heterocyclyl is as defined
above and independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13, or

R11 and R12 together with the nitrogen atom to which they are bonded can forma -

ring selected out of the group azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine,

. 1.2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,

isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isaxazoline, ketopiperazine, morpholine, [1 ,6;]onzepane. oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine,
tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine,
1.2.4-friazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-'triaznle. which is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13,

R13is fluorine, chiorine, bromine, iodine, -NO3, -CN, =0, -OH, -CF3, -C(0}-0-R10,
-C[O}-N(R10)-r20, -N(R10)-R20, -{Cy-C3)-alkylene-0-R10, Si{(CH3)3,
-N(R10}-5{0},-R10, —S-R1.°. -502-R10, -5(0)2-N(R10)}-R20, -c(0)-R10, -{C{-Cg)-alky),
-(C1-C3}-.:alkoxy. phenyl, phenyloxy-, -0-CF3, -{C1-G3)-perfluoroalkyl,
-{Cg-C4)-alkyl-C{0)-0-C{R15, R16)-0-C{0)}-R17, {C1-C4)-alkoxy-phenyl,
-{Co-C4)-alkyl-C[0}-0-C{R15, R16)-0-C(0)}-0-R17, -0-R15, -NH-C(0)-NH-R10,
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-NH-C{0}-0-R10, or a residue from the following list

<2 ‘/N\ |
J\E/) _J_T‘n’s"é« et

H. o 0

/ N
L

o . _<,o
ﬁ]‘" \ or‘_‘_“‘h{N=dNH_ ;iﬁo O_JL'JN J\T/ /LYO (-

10
R

and H | wherein Me is methyl,

R10and R20are . independently of one another hydrogen, -(C1-Cg)alkyl,

-{Co-Ca)-alkyl-OH, -{Co-Cq)-alkyl-0-{C1-Cq)-akyl or -{C1-C3)-perfiuoroalkyl,

R15 and R16 are independently of one another hydrogen, -(C1-Cg)-alkyl, or

together form a ring out of the droup cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,

wherein each ring is unsubstituted or substituted one to thrée times by R10, and

R17is -{Cq-Cg)-alkyl, -{Cq-Cg)-alkyl-OH, -{C1-Cg)-alkyl-0-{Cy-Cg)-alkyl, rf«
<{C4-Cg)-alkyl-0-{C1-Cg)-alkyl{C3-Cq}-cycloalkyl, -(C1-Cg)-alkyl-{C3-Cg}-cycloalkyl, wherein h
said cycloalkyl ring is unsubstituted or substituted one, two or three times by —OH,
-0-(C4-Cq)-alkyl or R10.

A compound of formula | as claimed in claims 1 to 3, wherein
ROis 1) pheryl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

2) a heterocyclyl out of the group benzimidazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl,
indazolyl, indolyl, isochromanyl, i.f,oindolyl. isoquinolinyl, phenyipyridyl, phthalazinyl,
pteridinyl, purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl,
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pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl,
wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently
of one another by RS, or

4

3) a heterocyclyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridy1.'
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl,
imidazolyl, pyraéolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl,
tetrazolyl, pyridazinyl and pyrazinyl, wherein said heterocyclyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R8,

and in addition is substituted by a residue selected out of the group pyridyl; 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl;3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl,
2-thienyl, 3-thienyl, Emidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, tr.iazolyl. tetrazolyl, pyridazinyl and pyrazinyl, wherein said residue is
unsubstituted or mono-, di- or trisubstituted independently of one another by R8
RBis 1. F,d,Bror],

2 -C(0)}-NH,,

3. -{C1-C4)-alkyl, wherein alky! is unsubstituted or mono-, di- or

trisubstituted independently of one another by halogen, -OH or a methoxy

residue, or _

4. - —0-(Cq1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by halogen ora rhethoxy residue,
provided that R8 is at least one halogen, -C{0}-NHz or —0-{C1-Cg)-alkyl residue, if RO is a
aryl or a heterocyclyl, which are as defined above, i
substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide, _
pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
isothiazoiyl, thiadiazotyl, pyrimidinyl, pyridazinyl, pyrazinyl and is unsubstituted or
substituted-1, 2, 3 or 4 times by R3, or is substituted 1 or 2 times by =0,

Q isadirect bond, -C(O}; 507~ or -{C1-Cg)alkylene, {Co—Co)-alkylene-C(O)}-NR10-,

- Rlis hydrogen atom, -{C1-Co)-alkyl, -{C-C3}-alkylene-C{O)-NH-RO,

-{C1-C3)-perfluoroalkylene, -{C1-C3}-alkylene-C(0}-0-R 5,
{C1-Ca)-alkylene-5{0)o-{C1-C3)alkyl or {C1-Ca}alkylene-S(0)-N{R4)-R5', wherein RY
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and RS are independent of one another are identical or different and are hydrogen
atom or -{C1-Cg}-alkyl,
RZis  adirect bond or -{C1-Cp)-alkylene,

R1-N-RZ-V can form a 4- to 7- membered cyclic group out of the group azetidine,

azetidinone, piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone,

1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2 3-triazole, 1,2 4-triazole, tetrazine,

tetrazole, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine,

kgtc:piperazine, 1,4-0xazepane, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, _
morpholine, thiazole, isothiazole, thiadiazole or thipmarpboline, wherein said cyclic &
group is unsubstituted or mano-, di- or trisubstituted independently of one another by

R14,

R14 is fluorine, chlorine, -OH, =0, -(C1-Cglalkyl, -C(0)-OH, -CN, -NH3, -({0)}-0-{C1-Cy)-

alkyl,

-C[0)}-NH-{C3-Cg)-alkyl, -C{0)-N-[{C1-Cg)-alkyllp, -C{O)}-NH3 or ~N(R18)-R21,

wherein R18 and R21 are independently from each other hydrogen atom,

-(C1-G3}-perfluoroalkyl or <{C4-Cq)-alkyl,

Vis 1. a cyclic residue out of the group containing compounds which are derived
from azaindole { 1H-pyrrolopyridine), aziridine, azirine, azetidine, azetidinone, 1,4-

" diazepane, pyrrole, pyrrolidine, pyridonyl, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-
triazole, tetrazole, pyridine, pyrimidine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5- F
triazine, tetrazine, tetrazole, azepine, diazirine, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, pyridazine, piperidine, piperazine, pyrrolidinone, ketopiperazine, furan,
pyran, dioxole, 1,4-oxazepane, oxazole, isoxazole, 2-isoxazoline, isoxazolidine,
morpholine, oxirane, oxaziridine, 1,3-dioxolene, 1,3-dioxolane, 1,2-oxazine, 1,3-
oxazine, 1,4-pxazine, oxaziridine, thiophene, thiopyran, thietan, thiazole, isothiazole,
isothiazoline, isothiazolidine, 1,2-oxathiolan, thiodiazole, thiopyran, 1,2-thiazine, 1,3-
thiazole, 1,3-thiazine, 1,4-thiazine, thiadiazine or thiomorpholine,

wherein said cyclic residue is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or

2 phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or
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Gis  adirect bond, -{CH)m-, or {CH2)mNR10-,
mis theintegerszero, 1,2, 3 or 4,
Mis . a hydrogen atom,

2. heterocycly_l._\_wherein heterocyclyl is a residue out of the group which
can be derived from azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, imidaZzole, isothiazole, isoxazole, isoxazolidine, 2-isoxazoline,
kctomorpholine'. ketopiperazine, morpholine, oxazole, [1,4]-oxazepane, piperazine,
piperazinone, piperidine, piperidinone, pyrazine, pyridazine, pyridazinone, pyridine,
pyridone, pyrimidine, pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4,5,6-tetrahydro-
pyridazinyl, tetrazine, tetrazole, thiadiazole, thiazole, thiomorpholine, thiophene,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2 4-triazole, wherein said
heterocyclyl is unsubstituted or mona-, di- or trisubstituted independently of one -
anather by R14, :

3.  +{Cy-Cglalkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14,

4, {C3-Cg)-cycloalkyl or

"5, -CIOMNRITRIZ,
Rg-is 1) hydrogen atom,
2 halogen,
3) {C1-Cq)-alky}, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
4}  HCy-G}perfivoroalkyl,
5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
6) -{Cg-C4)-alkylene-0-R19, wherein R19 is
a)  hydrogen atom,
b) <{Cq-Cq4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
g -CR,or
d) (HF,
7 -CN,
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8  -NR10.505-R10,
9)  -50s-R17, whereinsis1or2,
10) -SO¢-N{R11)}-R12, wherein t is 1 or 2,

1) {Co-Clalkylene-COFRY,

- 12)  -{Cg-C4)alkylene-C{0}-0-R11,

13)  {Co-ralkylene-COMNRTT}RTZ,

14)  -{Cg-C4)lalkylene-N{R11)-R12,

15)  -(Cp-Calalkyléne-C(0)-0-{Cy-C4)-alkylene-0-C(0){Cy-Cq)alkyl,
16)  C{0)-0-C{R15, R16)-0-C(O}R17,

17)  ~{Co-Czlalkylene-C(0)-0-Cp-C4}-atkylene-0-C(0)-0-{C1-Cg)-alkyl,
18)  -Cl0}-O- C(R15, R16}-0-C{O}O-R17,

19) -{Co-Ca)-alkylene-0-CHy-CFp-CHy-0-{Cp-C3)-alkyl,

'20) . {Co-Ca)alkylene-0-CHp-Cra-CFa-CH2-0-{Cg-C3)alkyl,

21}  -(Co-C3)-alkylene-0-CHy-(C1-C3)-perfluoroalkylene-CH-0H,
22) SOy -N(R11)}R13, whereinwis 10r2,

23) -{Co-Cq)-alkylene-C(O}-N{R11)-R13

24)  -{Cg-Cq)-alkylene-N(R1T}R13, or

25)  a residue from the following list

S .
Loy X 3 R CT

S g0 R0 o S E 0

, wherein Me is methyl,

if two -OR19 residues are attached to adjacent atoms they can form together with the
atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-
[1,4]dioxine ring, which is substituted one, two, three or four times by R13,
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'R11 and R12  together with the nitrogen atom to which they are bonded can form a

ring selected out of the group azepine, azetidine, 1,4-diazepane, dioxazole, dioxizine,
1.2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-
isoxazoline, ketopiperazine, morﬁhbline, [1,4)-oxazepane, oxazole, piperazine,
piperidine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,
pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrraline, tetrahydropyridine, tetrazine,
tetrazole, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, thiophene,

1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, wherein said

ring is unsubstituted or mono-, di- or trisubstituted indeperdenily of one another by
R13,

R13is fluorine, chlorine, -NO, -CN, =0, -OH, CF3, -C{0}-0-R10, -C{O}-N{R10)-R20,
-N(RT0)-R20, -{Cg-C3)-alkylene-0-R10, -Si-(CH3)3, -N(R10}${0}z-R10, -S-R10, -S0-R"D,
-5{0)-N(R10}-r20, -c(o)-'R1 0, {(C1-Cg)-alkyl, 4Cq -Cghalkoxy, phenyl, phenyloxy-, -0-CF3,
-{C1-C3)-perfluaroalkyl, -NH-C(O}NR-R190, {Co-Cy)-alkyl-C[0)}-0-C(R15, R16}-0-C(0}-R17,
-{C1-Cq)-alkoxy-phenyl, -{Cp-C)alkyl-C(O}-0-C(R15, R16}-0-C[0}-0-R17,

-0-R15, -NH-C{0)-0-R10, or a residue from the following list

/ﬁ\/)“i ,ﬁ\sga \ﬁfi

bt A

and,

..OMO

wherein Me is methyl,
R10and R0 are  independently of one another hydrogen, -{Cq-Cg)-alkyl,
~(Cg-C4)-alkyl-OH, ~(Cg-C4}-alkyl-0~(C1-C4)-akyl or -{C1-C3)-perfluoroalkyl,

R15 and R16 are independently of one another hydrogen, -(C1-Cg)-alkyl, or -
together form a ring out of the droup cyclopropyl, cyclobutyl, cyciopentyl or cyclohexyl,

wherein each ring is unsubstituted or substituted one to three times by R10 and
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R17is -{C1-Cg)-alkyl, -{C1-Cg)-alkyl-OH, {C4-C¢)-alkyl-0-{C1-Cg)-alkyl,
-{C+1-Cg)-alkyl-0{C1-Cg)-alkyl{C3-Cg)-cycloalkyl, -{Co-Celalkyl{C3-Cglcycloalkyl, wherein
said cycloalkyt rilng is unsubstituted or substituted one, two or three times by —OH,
-0{C1-C4)-alkyi or R0,

A compound of formula i as claimed in claims 1 to 4, wherein
ROis 1) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8,

2} a heterocyclyl selected out of the group indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, 1,3-benzodiaxolyl, indazolyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl, quinolinyl, isoquinolinyl, chromanyl, isochromanyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, pyridoimidazolyl, pyridopyridinyl,
pyridopyrimidinyl, pyridyl, purinyl and pteridinyl, '

wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

3) a heterocyclyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl,
imidazoly!, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl,
tetrazolyl, pyridazinyl and pyrazinyl, wherein said heterocydyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by RS, )

and in addition is substituted by a residue selected out of the group pyridyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl,
2-thienyl, 3-thieny!, imidazolyl, pyrazolyl, axazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl, wherein said residue is
unsubstituted or mono-, di- or trisubstituted independently of one another by R8
RBis 1. isF, C,Br,),

2. -ClO}NH,,

3. <{Gi-Cy)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anather by halogen, -OH or a methoxy
residue, or

4, ~0-(C1-Cs)-alkyl, wherein atkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen or a methoxy residue,

A

S
—
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provided that R8 is at least one halogen, -C(0)}-NH2 or —~0-(C1-Ca)-alkyl residue, if RO isa
aryl or a heterocyclyl, which are as defined above,

substructure D is a residue selected out of the group pyridyl, pyridyl-N-oxide,
pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,

isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazinyl, pyrazinyl and is unsubstituted or

substituted 1, 2, 3 or 4 times by R3, or is substituted 1 or 2 times by =0,

Q is a direct bond, ~C[0)-; -S0z-, -(C+-Cs)-alkylen or -{Cp —C3)-alkylen-C{0)-NR10.,
Rlis hydrogen atom or -(Cy-Calkyl,

R2is adirect bond or {Cr-G)alkylen,or

RI-N-RLV  can form a 4- to 7- membered cyclic group out 6f the group piperidine,
piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-triazine, 1,2,4-

. triazine, 1,3,5-triazine, 1,2,3-triazole, 1,2 4-triazole, tetrazine, tetrazole, 1,2-diazepine,

1,3-diazepine, 1,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine,
2-isoxazoline, morpholine, thiazole, isothiazole, thiadiazole or thiomorpholine,
wherein said cyclic group is unsubstituted or mono-, di- or trisubstituted ind_ependently

" of orie another by R14,

R14is fiuorine, chlorine, =0, {C:-Cy}-alkyl or -NHz, _

Vis 1.  acyciicresidue out of the group containing compounds, which are derived '
from azaindolyl {(1H-pyrrolopyridyl), azefidine, azepine, aziridine, azirine, 1,4~
diazepane, 1,2-diazepine, 1 ,3-diazepine, 1,4-diazepine, diazirine, 1,3-dioxolane,
dioxazole, furan, imidazole, isoquinoline, isothiazole, isothiazolidine, isothiazoline,
isoxazole, 2-isoxazoline, isoxazolidine, ketopiperazine, morpholine, 1,2-oxazine, 1,3-

oxazine, 1,4-oxazine, oxazole, 1,2-oxathiolan, piperidine, pyran, pyrazine, pyrazole,

-pyridazine, piperazine, pyridine, pyridone, pyrimidine, pyrrole, pyrrolidine,

py'rrolidinone. quinazoline, quinoline, tetrazine, tetrazole, thiadiazine, 1,2-thiazine,
1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thietan, fhiomorpholine, thiophene, thiopyran,
1,2,3-triazine, 1 ,2,4‘-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,

wherein said cyclic residue is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or

2, phenyl, wherein phenyl is unsubstituted or mone-, di- or trisubstituted
independently of one another by R14, '

Gis  adirect bond, {CH,), or {CH,) -NR10,

e
&3
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mis theintegerszero, 1,2,3 or4,
Mis 1. ahydrogen atom,

2 heterocyclyl, wherein heteracyclyl is a residue out of the group which
can be derived from 1,4-diazepane, ketomorpholine, thiophene, pyridazone,
piperidine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, pyridonyl,
imidazole, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-
triazole, 1,2,4-triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine,
thiazole, isothiazole, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, thiadiazole or
thiomorpholine, wherein said heterocyclyl is unsubstituted or mono-, di- or-
trisubstituted independently of one another by R14,’

3. <{G-Ce)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or

4. (GCroydoalkyl,
R3is 1)  hydrogen atom,
2) halogen,

3) <{C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
4) «{C1-C3)-perfluoroalkyl,

5 phenyl, wherein phenyl! is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
6) -(Co-Cq)-alkyiene-0-R19, wherein R19 is
a) hydrogen atom, -
b) -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by Ii13,
0 -CF3 or
d) ° CHF,
7) -(N,
8  -NR10-50,-R10,
9)  -S0s-R11, whereinsis1 or2,
10) -50-N{R11}-R12, wherein tis 1 or 2,

C’
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1) .'(C0{4)-alkylene-q0)-R11,

12) -{Cg-Cq)-alkylene-C(0)-0-R11,

13)  HcgCakalkylene-COINRINRIZ,
14) -(Co-CqJ-alkerne-N(R“)-R'lZ

15) +{Cp- Cz)alkylene-C(O)-O-(Cz-Cq,)—aIkylene-O-C(O) {C1-Cq)-alkyl,
16) -C{0)-0-C{R15, R16)-0-C(0)-R17,

17). —Cp-Clalkylene-C(0)-0-(Co-C4)-alkylene-0-C{0)-0-{C4-Cg)-alkyl,
18) -C{0}0- C(R15, R16)-0-C{0)}-0-R17, or

19) a residue from the following list

H°=(_C JLN/’Nj\,soa- 892 \(_z
S = ﬁl >‘°% f

.wherein Me is methyl,

R11 and R12 are independently of one another identical or different and are

1) hydrogen atom,

2) -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

3)  -(cpCehalkyl{Cz-Cehercioalivl

4  -0RY, or _

5) -{Co-Cglalkyl-{C4-Cq 5)-heterocyclyl, wherein alkyl and heterocyciyl
independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13 and wherein heterocyclyl is selected out of the group
azetidine, cyclopropyl, cyclobutyl, 4,5-dihydro-oxazole, imidazolidine,
morpholine, (1,4}-0xazepane, oxazolidine, piperidine, piperazine, pyrrolidine,
tetrahydrothiophene, thiazolidine or thiomorpholine, or



WO 2004/101563 PCT/EP2004/0047584

128

R11and R12 together with the nitrogen atom to which they are bonded form a
heterocyclic ring, which is selected out of the group azetidine, cyclopropyl, cyclobutyl,
4,5-dihydro-oxazole, imidazolidine, morpholine, (1,4)-0xazepane, oxazolidine, piperidine,
piperazine, pyrrolidine, tetrahydrothiophene, thiazolidine or thiomorpholine, -

R13is  fluorine, -CN, =0, -OH, -CF3, -C{0)-0-R1D, -C{O}N(R10)-R20, -N(R10)-R20,

-{C3-Cg )-cycloaliyl, -{Cg-C3)-alkylene-0-R10, -Si-(tlig)3, 5-R10, -505-R10,
-(C1-C3)-|?erﬂuoroalkyl. or a residue from the following list

j\,.,/'ﬂ“)ol\ J\,so, \(_zion

5
Y
0
B S Ni. ~« ojiN
\ N \ o} < )'—'N'
. H /L N R" wherein Me is methyl,

and,

R10 and R20 are independently of one another hydrogen, -(C1-Cq)-alkyl or
-{C1-C3}-perfluoroalkyl, |

R15and R16are  independently of one another hydrogen, -{C1-C4)-alkyl, or
together form a ring out of the droup cyciopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
wherein each ring is unsubstituted or substituted one to three times by R10, and

R17is -(C4-Cg)-alkyl, {C1-Cg)alkyl-OH, -(C1-Cg)-alkyl-0-(C1-Cg)-alkyl,
{C1-Cgralkyl-0-{C-Cghalkyl-{C3-Cglcycloalkyl, {Co-Ce)-alkyl-{C3-Cg)cycloalkyl, wherein
said cycloalkyl ring is unsubstituted or substituted one, two or three times by —OH,
-0-(C1-C4}-alkyl or R10,

A compound of formula | as claimed in claims 1 to 5, wherein
ROis 1. pheriyl, wherein phenyl is unsubstituted or mono- or disubstituted
independently of one another by RS,
2. pyridyl or benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted independently of one another by R8, or
3. a heterocyclyl out of the group thienyl, thigdiazolyl. isoxazolyl and
thiazolyl, wherein said heterocyclyl is substituted by a residue selected out of the group
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thienyl, 2-thienyl and 3-thienyl, wherein said residue is unsubstituted or mono- or
disubstituted independently of one another by R8,

R8is F,{, Br, -0CH3 or -C(0)-NH3,

substructure-D is a residue selected out of the group pyridyl, pyridyl-N-oxide,
pyrrolyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,

- thiadiazolyl, pyrimidinyl, pyridazinyl or pyrazinyl and is unsubstituted or substituted 1,

2, 3 or 4 times by R3, or is substituted 1 or 2 times by =0,
Q is a direct bond, -C{0)-; -502-, -CH2-C(0}-NH-, methylene or ethylene,
R1is hydrogen atom,
R2is a direct bond or methylene,
R1-N-R2-V can form a 4- to 7-membered cyclic group out of the group azetidine,
pyrgolidine. piperidine and piperazine, -
R14 is fluorine, chlorine, =0, methyl, ethyl or -NH3,
Vis . A. a residue out of the group containing compounds which is derived from
azaindoly! (1H-pyrrolopyridyl), azetidine, 1,4-diazepane, isoxazole, isoquinoline,
piperazine, piperidine, pymiine, pyridazine, pyrimidine, pyrrolidine, quinazoline,
quinoline or tetrahydropyrane, '
wherein said cyclic residue is unsubstituted or mono- or disubstituted
independently of one another by R14, or

2. phenyl, wherein phenyl is unsubstituted or mono- or disubstituted
independently of one another by R14,

Gis adirect bond, -{CH2)m-, or {CH2)m-NR1C-,
mis the integers zero, 1 or 2,
Mis a hydrogen atom, {C3-C4)-alkyl, azepanyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, imidazolyl, ketomorpholinyl, morpholinyl, [1,4]0xazepanyl, piperidinyl,
piperidonyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolidinyl, 1,4,5,6-
tetrahydro-pyridazinyl, or tetrahydropyranyl, wherein the residues are unsubstituted or
mono- or disubstituted independently of one another by R14
R3is 1) hydrogen atom,

2) fluorine, chlorine,
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{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anather by R13,
-(C1-G3)-perfluoroalkyl,

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, -
-{Co-Co)-alkytene-0-R19, wherein R19 is

a) hydrogen atom,

) -{C1-Cq)alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of ane another by R13,
g -(F3, or

9 -CiRy,

N,

-NR10-50,-R19,

-50¢-R11, wherein sis 1 or 2,

;SOQ-N(R“)-RH, whereintis 1 or 2,
{CgChallylene-CIOFRY,

{Co-Cq)-alkylene-C{0}-0-R11,
{Co-Cq)-alkylene-C{O}N(R11)-R12,
{Co-Cq)alkylene-N(R11}R12,
{Cg-Colalkylene-C(0}-0{Co-Cq)-alkylene-0-CIOCy-C)alkyl,
-C{0)-0-C(R15, R16)-0-C(0)}-R17,
—{Cg-Cy)alkylene-C(0)-0-(Co-C4)-atkylene-0-C(0}-0-(Cq-Cg)-alkyl, or
-C(0}-0- C{R15, R16)-0-C{0}-0-R17,

R11 and R12 are injependently of ane anather identical or different .an-d are
hydrogen atom,

(C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

-{Co-Cg)-alkyl{C3-Cg)cycloalkyl,

-0-R17, or

1)
2)

3)

4)

3
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5) <{Cg-Ce)-alkyl-heterocyclyl, wherein .alkyl and heterocyclyl independently from
one another are unsubstituted ar monao-, di- or trisubstituted by R13 and
wherein heterocyclyl is selected out of the group azetidine, imidazolidine,
morpholine, (1,4}-oxazepane or pyrrolidine or

R11andR12  together with the nitrogen atom to which they are bonded can form a_
‘ring, which is selected out of the group azetidine, imidazolidine, morpholine, (1,4)

oxazepane piperazine, piperidine, pyrroiidine or thiomorpholine,

R13is fluorine, -CN, =0, -OH, -CF3, -C{0}0-R10, -C{O}N(R10)-R20, -N(R10}-R20,

_ {C3-Cg }eycioalkyl, -(Cp-C3)-alkylene-0-R10, -Si-{CH3)3, -5-R10, -505-R19, or

-(C1-C3)-perﬂuproalkyl-, '

. R10 and R20 are independently of one another hydrogen, -(Cq-C4)-alkyl or

—(C1-(.23)-perﬂuoroalkyl,
R15and R6are  independently of one another hydrogen, -(C1-C4)-alkyl, or
together form a ring out of the droup cyclopropyl, cyciobutyl. cyclopentyl or cyclohexyl,

wherein each ring is unsubstituted or substituted one tc'; three times by R10, and

R17 is- {C4-Cg)-alkyl, {C4-Cg)-alkyi-OH, -{C1-Cg)-alkyl-0-{C-Cg)-alkyi,

-{C1-Cgalkyl-0-{C-Cglalkyl-{C3-Cg)-cycloalkyl, (Co-Calalkyl-{Ca-Cgl-cycloalkyl, wherein

said cycloalkyl ring is unsubstituted or substituted one, two or three times by <OH,
-0-(C4-C4)-atkyl or R10,

A compound of formula | as claimed in claims 1 to 6, wherein
ROis 1. pyridyl or benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted independentiy of one another by RB, or

2. a heterocyclyl out of the group thienyl, thiadiazolyl, isoxazolyt and
thiazolyl, wherein said heterocyclyl is substituted by a residue selected out of the group
thienyi, 2-thienyl and 3-thienyl, wherein said residue is unsubstituted or mono- or
disubstituted independently of one another by RS,
R8is F,Cl, Br,-0CH3 or -C(OFNHa,

substructure D is pyridyl and is unsubstituted or substituted 1, 2, 3 or 4 times by
R3, or is substituted 1 or 2 times by =0,

v/
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Q is -CH2-C{0}-NH- or methylene,

Rlis hydrogen atom,

R2is a direct bond,

R14 is fluorine, chiorine, =0, methyl, ethyl or -NH>3,

Vis piperidine, wherein piperidine is unsubstituted or mono- or

disubstituted independently of one another by R14,
Gis adirect bond,

Mis a hydrogen atom, (C2-C4)-alkyl, isopropyl, or pyridyl, wherein the residue is
unsubstituted or Mono- or disubstituted independently of one another by R14 _
RBis 1) hydrogen atom,
2) _ fluorine, chlorine, S
3) <{€1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted ind;pendently of one anotﬁer by R13,
4) -{Co-Co)-alkylene-0-R19, wherein R19 is
a) hydrogen atom or
b) -Cy-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
. trisubstituted independently of one anather by R13,
5) -(Co-Cq)-alkylene-C(0)}-0-R11 or

6) +{Co-Cy)alkylene-CO}N(R11)}-R1Z,
R11 and R12 are independently of one another identical or different and are
1)) hydrogen atom or
2) ~{C1-C4}-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, or
R11 and R12 together with the nitrogen atom to which they are bonded can form a
ring, which is selected out of the group azetidine, imidazolidine, morpholine, (1,4}
oxazepane piperazine, piperidine, pyrrolidine or thiomorpholine,

R13is fluorine, =0, -OH, -CF3, -C{0)}-0-R10, -C(0)-N(R10)-R20, -N(R10)-R20, of
{Cp-C3)ralkylene-0-R10, R10 and R20 are independently of one another hydrogen, -(C1-
Calalkyl or -{C;-C3)-perfluoroalkyl.
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A compound of formula I as claimed in one or more of claims 1 to 7, wherein the
compound of formula | is 1-[5-(5-Chloro-thiophen-z-yi)-ismazol-3-ylmethyl]-‘l H-
pyrrolo[2,3-b]pyridine-2- carboxylic acid (1-isopropyl-piperidin-4-yl}-amide,
1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyl}-2-(1 -isopropy!-piperidin+4-
ylcarbamoyl)}-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid methyl ester,
1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl}-2-(1-isopropyl-piperidin-4-
ylcarbamoyl}-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid, '
1-[5-(5-Chloro-thiophen-z-yl):isoxaznl-B-yIméthyl]-1 H-pyrrdlo[2.3-b]pyridine-z,s-
dicarboxylic acid 5-amide 2-[(1-isopropyl-piperidin-4-yl}-amide], '
1-[5{5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]- 1H-pyrrolo[3,2-b] pyridine-2- .-
carboxylic acid (1-isopropyl-piperidin-4-yl}-amide , .

' 1-[5-{5-Chloro-thiopheri-2-yl}-isoxazol-3-ylmethyl}-2{1-isopropyl-piperidin-4-
ylcarbamoyl)-1H-pyrrolo[3,2-b]pyridine-5-carboxylic acid ,
1-[5—(5-Ch|oro-thiophen-z-yl)-iso:azbl-a-ylmethyl]-5—oxo-4.5-dihydro-1 H-pyrrolo[3,2-
b]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl}-amide ,
1-[5-{5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]-2-3,4,5,6-tetrahydro-2H-
f1 ,4']biMdinyl4—ylmrbame}1 H-pyrrolo[3,2-b]pyridine-S5-arboxylic acid methyl
ester, . . _
1-[5-(5-Chioro-thiophen-2-yl)-isoxazol-3-ylmethyl]-2-(3,4,5,6-tetrahydro-2H-
f1,4‘]bipyridinyl+ylcarbamoyl)—1 H-pyrrolo[3,2-b]pyridine-5-carboxylic acid ,
1-[5-(5-Chloro-thiophen-2-yl)-isoxazol-3-ylmethyl]-5-(2-methoxy-ethoxy)- 1H-pyrrolo[2,3-
c]pyridine-2~carboxylic acid (1-isoprn'pyl-pipéridin-4-y|)-amide.
1-[5-{5-Chloro-thiophen-2-yl}-isoxazol-3-ylmethyf]-5-(2-hydroxy-ethoxy)}-1H-pyrrolo[2,3-
cJpyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide ,
1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(2-methoxy-ethoxy)}-1H-pyrrolo[2,3-
c]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide,
1-[{5-Chloro-pyridin-2-ylcarbamoyl}-methyl}-5-2-hydroxy-ethoxy)-1H-pyrrolof2,3-
c]pyridine-z-carbox;,rlic acid (1-isopropyl-piperidin-4-yl}-amide ,
1-{6-Chloro-benzo[b]thiophen-2-ylmethyl}-5-2-methoxy-ethoxy)-1H-pyrrolo[2,3-
c]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide or
1-(6-Chloro-benzo[b]thiophen-2-ylmethyl)-5-(2-hydroxy-ethoxy}-1H-pyrrolo[2,3-
c]pyridine-2-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide .

VAR
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A process for the preparation of a compound of the f;:rmula as claimed in one or more
of claims 1 to 8, which comprises condensing a compound of the formula 29 with a
compound of the formula HRE' to give a compound of the.formula 38 and optionally
converting the compound of the formula 30 into a compound of the formula |,

Ra- aa
N _Res N R& —— formula |
hee

|
R _
9

2 30

wherein the residue R8' has the donation of —N{R1)-R2-V-G-M as indicated in claims 1 to
8, but where in RB' functional groups can-also be present in the form of groups that are
subsequently transformed into the final functional groups present in —N(RT}RZ-V-6-M,
and where the residue R54 denotes the group —Q-RO or can denote a group which is
subsequently transformed into the group —Q-R9, and where the group —C{0)}-R>3 can be
a carboxylic acid group or derivatives thereof, and where the groups R32 in the .
formulae 29 and 30 have the corresponding definitions of R3 in formula | as defined in

claims X to X or functional groups in them can also be present in protected form or in
the form of precursor groups.

A pharmaceutical preparation, comprising at least one compound of the formula 1 as
claimed in one or more of claims 1 to 8 in all its stereoisomeric forms and mixtures
thereof in any ratio and/or its physiologically tolerable salts and a pharmaceutically
acceptable carrier.

The use of a compound of the formula 1 as daimed in one or more of claims 1to 8 in
all its stereoisomeric forms and mixtures thereof in any ratio and/or their
physiologically tolerable salts for the production of pharmaceuticals for inhibition of
factor Xa and/or factor Vla or for influencing blood coagulation or fibrinolysis.

The use as claimed in claim11 for abnormal thrombus formation, acute myocardial
infarction, cardiovascular disorders, unstable angina, thromboembolism, acute vessel
closure associated with thrombolytic therapy or percutaneous transluminal coronary
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angioplasty (PTCA), transient ischemic attacks, stroke, interrnittent claudication, bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary or venous angioplasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of the
lower extremities following abdominal, knee or hip surgery, pathologic thrombus -
formation occurring ir; the veins of the lower extremities following abdominal, knee
and hip surgery, a risk of pulmonary thromboembolism, or disseminated systemic
intravascular coagulatopathy occurring in vascular systems during septic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis, or treatment of

_ coronary heart disease, myocardial infarction, angina pectoris, vascular restenosis, for
example réstenosis foliowing angioplasty like PTCA. adult respiratory distress syndrome,
multi-organ failure and disseminated intravascular clotting disorder, deep vein or
praximal vein thrombosis, which can occur following surgery.
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R’ wherein

ROis 1) a monocydic or bicydic 6- to 14-membered aryl, wherein aryl is mono-, di-
or trisubstituted independently of one anather by RS,

2) a monocydic or bicydic 4- to 15-membered heterocydyl out of the group
benzimidazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyi,
benzothiophenyl, cinnolinyl, chromanyl, indazolyl, indolyl, isochromanyl, isoindolyl,
isoquinolinyl, phenylpyridyl, phthalazinyl, pteridinyl, purinyl, pyridyl, pyridoimidazolyl,
pyridopyridinyl, pyridopyrimidinyl, pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or
1,4,5,6-tetrahydro-pyridazinyl, wherein said heterocydyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8, or

3) a monocyclic or bicydic 4- to 15-membered heterocyclyl, containing one,
two, three or four heteroatoms chosen from nitrogen, sulfur or oxygen,
wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of
one another by R8, and which is additionally substituted by a monocydic or bicydic 4- to
15-membered heterocyclyl, containing one, two, three or four heteroatoms chosen from
nitrogen, sulfur or oxygen,
wherein heterocydyl is unsubstituted or mono-, di- or trisubstituted independently of one

another by R8,
RBis 1) halogen,
2) -NO3,
3) -CN,
4) -C(0)-NH2,
5  -OH, /
6) -NHy,
7 OLR

AMENDED SHEET

; F¥H&yy 76
wo r EP0404754
91
" Ppatent Claims
1. A compound of the formula },
R3 T,
( )’ \&—H—N—R’—V—G—M
)
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8) -a monocyclic or bicydic 6- to 14-membered aryl, wherein aryl is mono-, di-
or trisubstituted independently of one another by halegen or —0-(C1-Cg)-alkyl,

9) +Cq-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, NH3, -OH or a methoxy residue,

10)  -0-{Cq-Cg)alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, NH2, -OH or a methoxy

residue,
1)  -S03-CH3or
12) -S07-CF3,

provided that RS is at least one halogen, -C(0)-NH3 or —0-(C1-Cg)-alkyl residue, if RO is a

monocydic or bicydlic & to 14-membered aryl,
the substructure

b1

in formilae | is a 4-to 8 membered saturated, partially unsaturated
or aromatic cydic group contaiming zero, 1, 2, 3 or 4 heteroatoms chosen from nitrogen,
sulfur or axygen and Is unsubstituted or substituted 1, 2, 3, 4,5 or 6 times by R23, or
substituted 1 or 2 times by=0, -
provided that said substructure is not a phenyl residue,

Qis adirect bond, {Cp —Cp)-alkylene-C(0}-NR10-, -NR10.¢(0)-NR10-, .NR10-C(0)-,
-S07-, -(C1-Cg)-alkylene, (CHy)py-NR19-C{0)-NR10-{CH3) - -(CHz)my-NR1O-C(O{CHQ)p-,
{CH2)m-$-{CH2n-» -(CHRImCIOHCH)p-, -(CH2)mS02-NR19{CH )~
-(CH)m-NR10-505-{CHy) -, {CH2)m-NR10-502-NR10-(CH3)-, -(CH2)m-CHIOHHCHD) -,
{CHa)m-O-C(OFNR10-(CHo) -, -Co-Ca)-alkylene-O-{Cp-Ca)alkylene-, -(Cp-Ca)-alkylene-S(o},
-(Ca-Ca)alkylene-S{0)3-, -(CHa)n-NR10-C{0)}-0-{CH2) -, -(Ca-C3)-alkylene-S(0)-NH-{R10).,
(C2-C3)-alkylene-N(R19)- or -{Cy-C3)-alkylene-C{0)-0-{CH2) -,

wherein R10 js as defined below, and wherein n and m are independently of one another
identical or different and are the integers zero, 1, 2, 3, 4, 5 or 6, wherein the alkylene
residues which are formed by -(CH2)m- or {CH3)p- are unsubstituted or meno-, di- or

AMENDED SHEET
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trisubstituted independently of one another by ha!ca-ﬂ:':"’lﬂz or —-OH; or {C3-Cg)-

cycloalkylen, wher=ia cycloalkylen is unybunﬁ'ted or mono-, di- or trisubstituted __,. .-

independer.dy of one another bv haldgen, -NHz or —OH; at

Rlis a hydrogen atom, {(C1-C4q)-alkyl, wherein alkyl is unsubstituted or substituted one to
three times by R13; {C1-C3)-alkylene-C{0)-NH-RD, -(C1-C3)-alkylene-C(0)-0-R19, a monocydic
or bicydic 6 to 14-membered aryl, wherein aryl is mono-, di- or trisubstituted
independently of one another by RB, wherein RBis as defined above; a manocydic or
bicydic 4- to 15-membered heterocydyl, containing one, two, three or four heteroatoms
chosen from nitrogen, sulfur or oxygen; <{Cy-C3)-perfluoroalkylene, -{C1-C3)-alkylene-5{0)-
(C1-Cq)-atiyl, <(Cq-Calalkyleness{0)2-(Cq-C3)alkyl, -{C1-Ca)-alkylene-S(0)-N(R4)-R5',
-{C1-C3)-alkylene-0-{C1-Cq)-alkyl, {Cq-C3)-alkylene-{C3-Cg)-cydoalkyl, or
~(Co-C3)-alkylene-het, wherein het is a 3- to 7-membered cyclic residue, containing up to 1,

2, 3 or 4 heteroatoms chosen from nitrogen, sulfur or oxygen, wherein said cydic residue is
unsubstituted or mono-, di- or trisubstituted independently of one another by R14,

RY and R5 are independent of one another are identical or different and are
hydrogen atom or {C1-C4)-alkyl,
e
R2is a direct bond or —{C1-C4)-alkylene, or

R1andR3  together with the atoms to which they are bonded can form a 6- to 8-
membered cydic group, containing 1, 2, 3 or 4 heteroatoms chosen from nitrogen,
sulfur ar oxygen, wherein said cyclic group is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or

‘R1-N-RZV can form a 4- to 7-membered cydic group, containing 1, 2, 3 or 4 hetercatoms

chosen from nitrogen, sulfur or oxygen, wherein said cydic group Is unsubstituted
or mono-, di- or trisubstituted independently of one another by R14,
R14is halogen, -OH, =0, {C1-Cg)-alkyl, -{C1-C4)-alkoxy, -NO3, -C{0)-OH, -CN, -NH,

-C(0)-0-{C1-Cylalkyl, {Co-Cglatkyl-507.(C1-Cq)-alkyl, -(Co-Cglalkyl-S02-{C1-C3)-
perfluoroalkyl, -{Co-Cg)-alkyl-50,-N(R18)-R21, -C(0}-NH-(C1-Cgl-alkyl, -C{O)}-N-[(Cq-Ca)-alieyl],
-NR18.C(0)-NH-{C1-Cg)-alkyl, -C(0)-NH;, —S-R18, or -NR18-C(0)-NH-f(C1-Cglalkyllz,

wherein R18 and R21 are independently from each other hydrogen atom,
-{C1-C3)-perfluoroalkyl or —{Cy-Cg)-alkyl,

AMENDED SHEET
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Vis 1) a 3- to 7-membered cyclic residue, containing 1, 2, 3 or 4 heteroatoms
chosen from nitrogen, sulfur or oxygen, wherein s2id cydic residue is unsubstituted or
mono-, di;. or trisubstituted independently of one ancther by R14, .

i) a 6- to14-membered aryl, wherein aryl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R14, or

3) a monocyclic or bicyclic 4- to 15-membered heterocyclyl, wherein said heterocyctyt
is unsubstituted or mono-, di- or trisubstituted independently of one another by R14,

Gis  adirect bond, -{CH)y,-NR19-50,-NR10-(CH3) -, -(CH2)m-CHOH)-(CH2) -,

-{CH2)mr, {CHIm-0-{CH)p-, <(CH2) - C{O)-NRT0 ~{CH ), {CH2)-502-(CH2)p,

{CH2)mNR10-C(0)-NR10-{CH3) - -(CHZ)y-NR1O-C(O)-{CH2) -, {CH2)m-CIOHCHD) -,
-(CH2)SHCH Iy, {CH)m S0 NR1-(CH)yy, '(CHZ)m'NRw'SDZ'(CHZ)n + {CH2)m-NR10-,

-{CH2)m0-C{OHNR10-(CHa)p- oF ~CH) yNR10-C(0)-O-{CH -,
nand m are independently of one another identical or different and are the integers
" zero,1,2,3,4,50r6,
Mis 1) a hydrogen atom,
2) {C4-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R14,

3) -C(0)-N(R11)-R12,

4 {Qi)yNR1O,

5) a6 to14~1nembered aryl, wherein aryl is unsubstituted or mono-, di- or .
trisubstituted independently of one another by R14,

6) a monocydic or bicyclic 4- to 15-membered heterocyclyl, wherein

' heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently

of one another I:y R14,

7) 4C3-Cg)lcydoalkyl, wherein said cycloaliyl is unsubstltuted or mono-, di- or

trisubstituted independently of one another by R14, or
8) a 3- to 7-membered cydic residue, cantaining 1, 2, 3 or 4 hetercatoms
chosen from nitrogen, sutfur or oxygen, wherein said cydic residue is
unsubstituted or mono-, di- or trisubstituted independently of one another
by R14, wherein R14 is defined above,
R3is1) hydrogen atom,
2) halogen,
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3) -(C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one anather by R13,

4) ~(C1-C3)-perfluoroalkyl,

5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

5 independently of one another by R13,
6} -(Co-Cq)-alkylene-0-R19, wherein R19 is
) a) hydrogen atom,
b) {C1-Cq)-alkyl, wherein alky! is unsubstituted or mono-, di- or
trisubstituted independently of one another by R33,
10 - 9 CF3, or
d) .. CHFy,
N NOy
8 -CN,

9)  -SOsR11, whereinsis10r2,
15 10)  -SOpN(R11)-R12, wherein tis10r2,
1)  -{Co-Cqo)alkylene-CiO}RM1,
12)  -(Cg-Cqralkylene-l0)}-0-R11,
13)  -{Cg-Cq)-alkylene-CO}NR1T)-R1Z,
14)  -(Co-Cqialkylene-N{R11)-R12Z,
& 15)  -NR10.50-R10,
16)  -S-R10,
17) «{Cg-Co)alkylene-((0)-0-(Cy-Cy)-alkylene-0-C{OH{Cq-Cq)-alkyl,
18)  C(0)-0-C(R15, R16)-0-C(O)-R17, '
19)  —{Co-Clalkylene-C{O}0-(Co-Cy)-alkylene-0-C{0)-0-{C1-Ce)aliyl,
25 20)  -C(0)-0- C{R15, R16)-0-C{0)-0-R17,
21)  -(Cg<Cq)-alkylene-{Cg-Cq4)-aryl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R13,

22)  -(Co<C4)-alkylene-(C4-Cqg)-heterocydyl, wherein heterocyclyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13
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23)  -(Cg-Cq)alkylene{C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted or mono-,
di- or trisubstituted independently of one another by R13,
24)  {(Co-Cq)-alkylene-het, wherein het is unsubstituted or mono-, di- or trisubstituted

independently of one another by R13,
5 25)  -{Co-Cq)-alkyiene-0-CHy-{C4-C3)-perfiuoroalkylene-CHy-0-(Co-Cq)-atkl,
26)  -SOu~N(R11)R13, wherein wis 1 or 2,
27)  -{CoCqhalkylene-C(O}-NRITIR13,
28)  -(Cg-Cq)-alkylene-N(R11)-R13, or
29)  a residue from the following list
* A
o
10 ' 3—N'NH H_C )L )L ,sg, )L °Fa \(_z

.0 H\ ) o\
/IOLHIOH iN'OMOI C}_FO \g_zo HO\ \g—f

and , wherein Me is methyl, or
if two -OR19 residues are attached to adjacent atoms they can fonn together with the
15 atoms which they are attached to a 5- or 6- membered ring, which is unsubstituted
or substituted one, two, three or four times by R13,
R23 is1) hydrogen atom,

2) halogen,
3) -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
20 independently of one another by R13,

4) «(C1-C3)-perfiuoroalkyl,
5) -(Cg-C4)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
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12)
13)
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15)
16)

17)
18)

19)
20)

21)
22)
23)
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b) «{Cq-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
< CF3, or
d) CHF5,
-NO2,
N,
-50-R11, wherein s is 1 or 2,
SO-N(R11)-R12, wherein tis10r2,
{Co-C4)-alkylene-C(0)-R11,
<{Co-Ce)alkylene-c(0}-0-R11,
{CoCq)-alkylene-C(O)-NR1T}-R12,
{(Co-Cqalkylene-N(R11}R12,
-NR1 0-502-R1 0
S-R10,
{Co-Clalkylene-C(0)-0-{Co-Cy)-alkylene-0-CIOH(Cr-Cq-allyl,
<{0)-0-C(R15, R16)}-0-C{0)-R17,
~{Co-CoJalkylene-C(0)-0-{Co-Cq}-alkylene-0-(0)-04{Cq-Cg)alkl,
{0)-0- C{R15, R16)-0-C(0)-0-R17, _
{Co-C4)alkylene-(C3-Cg)-cycoalkyl, wherein cycloalkyl is unsubstituted or mono-,
di- or trisubstituted independently of one another by R13,
{Co-Cq)-alkylene-0-CH{Cq-C3)-perfluoroalkylene-CHy-0-(Cgo-Cq)-alkyl,
-S0,-NR1?)}-R13, wherein wis 1 or 2,

{Co-Cqralkylene-CIO}NRTTR13,
{Co-Cq)-alkylene-N{R11)-R13, or

a residue from the following list
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and H , wherein Me is methyl, or
. ] if two -OR19 residues are attached to adjacent atoms they can form together with the
5 atoms which they are attached to a 5- or 6- membered ring, which is unsubstituted or

substituted one, two, three or four times by R13,
R11 and R12 are independently of one another identil or different and are

1)

2)
10

3)

4)

5)

Qs 0

hydrogen atom,

<{Cy-Cg)alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,

-{Co-Cg)-alkyH{C3-Cg)-cydoalkyl,

-504-R19, wherein tis1or 2,

-(Co-Cg)-alkyl-(Cg-C1 4)-aryl, wherein alkyl and aryl independentty from one

another are unsubstituted or mono-, di- or trisubstituted by R13,
-(C1-C3)-perfluoroalkyl,

7) -0R17, or
8) -(Co-Cg)-alkyl-{C4-C15)>-heterocyclyl, wherein atkyl and heterocyciyl
independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13, or
20 R11and R12  together with the nitrogen atom to which they are bonded can forma4-to

7-membered monocydic heterocyclic ring which in addition to the nitrogen atom

@an contain one or two identical or different ring heteroatoms chosen from oxygen,

sulfur and nitrogen; wherein said heterocydic ring is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
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R13is halogen, -NOy, CN, =0, -OH, -CF3, -C{0)-0-R19, -C(0}-N(R10)-r20, -N(R10)-R20,
-{C3-Cg)cydoalkyl, {Cp-C3)-alkylene-0-R10, Si{CH3)3, -N(R10)-5(0),,-R10, wherein u is 1 or
2, S-R10, .50, R10, wherein ris 1 or 2, -5(0),-N(R10)}-R20, wherein v is 1 or 2, -C(0}R10,
-{Cq-Cghalkyl, -(C1-Cg)-alkaxy, phenyl, phenyloxy-, -0-CF3, -{Cg-Cq)-alkyl-C(0)}-O-C(R1S5, R16)-
0-C{0)-R17, -{C1-C4)-alkoxy-phenyl, -{Co-C4)-alkyl-C(0}-0-C(R15, R16)-0-C{0)-0-R17,
-{C1-Ca}-perfluorcalkyl, -0-R15, -NH-C(0}-NH-R10, -NH-C(0)-0-R10 or a residue from the
following list

j\'f//)' )L % /lL & “CF, \(—z iN' \-OMe

Hc"" H

T

N—S
i LR 2
ﬁ”" Sbe Betelas "“:@f’
and H , wherein Me is methyl,

R33is  halogen, -NOy, <CN, =0, -OH, CF3, -C(0)-0-R19, -C(0)-N(R10)-R20, .N(R10)-r20,
{CoC3)-alkylene-0-R19, -Si-{CH3)3, -N(R19)-5(0),,-R10, wherein u is 1 or 2, -S-R10,

-50,-R10, wherein ris 1 or 2, -5(0),-N(R10-R20, wherein v is 1 or 2, -C{0}-R19, -(C1-Cg)-alkyl,
-{C1-Ca)-alkoxy, phenyloxy-, -0-CF3, -{Co-C4)-alkyl-C(0)-0-C(R1S, R16)-0-C(0)-R17,
C9-C4)-alkoxy-phenyl, -{Cp-C4)-alkyl-C(0)-0-C(R15, R16)-0-C(0)-0-R17, -{C1-C3)-perfluoro-alkyl,
-0-R15, -NH-C[0)-NH-R10, -NH-C{0)-0-R10 or a residue from the following list
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j\ )‘\ e )LN’SQEF, \(_z )LN’OH )DLN,OM.

and H | wherein Me is methyl,
5 R10 and R20 are independently of one another hydrogen, -(C1-Cg)-alkyl, {Cg-Cq)-alkyl-OH,
<{Co-Cq)-alkyl-0-(Cy-Cq)-akl or {C1-Ca)-perfluraaliel, _
R15 and R16 are independently of one another hydrogen, {C1-Cg)-alkyl, or together with
the arbon atom to which they are bonded they can form a 3- to 6 membered

aarbocydic ring which is unsubstituted or substituted one to three times by R10,
10 ' and

R17is -(Cq-Cg)aliyl, -(Cq-Cg)-alkyl-OK, {Cq-Cg)-alkyl-0-{C4 -Cg)-alkyl, -{C3-Cg)-cyclaalky,
{C1-Cg)-alkyl-0-{C1-Cgl-alkyl{C3-Cg)-cycloalkyl, -{C1-Cg)-alkyl{C3-Cg)-cycloalkyl, wherein said
cycloalkyl ring is unsubstituted or substituted one, two or three times by —OH, -0-{C1-Cg)-
alkyl or Riﬂ.

15 in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.

2. A compound of formula | as daimed in claim 1, wherein
ROis 1) a monocyclic or bicydic 6- to 14-membered aryl out of the group phenyl,
20 naphthyl, biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by RS,
2) a heterocyclyl out of the group benzimidazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl,

AMENDED SHEET



. . g€
09-06-2005 ~ : ' EP0404754

101

inda-znlyl, indolyl, isnchromanyl.' isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl,
‘pteridinyl, purinyl, pyridyl, pyridoimjdazolyi, pyridopyridinyl, pyridopyrimidinyl, . )
pyrimidinyl, quinamlinyl quinalyl, quinoxalinyl or 1,4,5,6-tetrahydro-pyridazinyl, wherein
said heterocydyl is unsubstituted or mono-, di- or trisubstituted mdependently of one

5 another by RS, or
_ 3 a heteroqdyl wherein heterocydyl is selected out of the group acridinyl,
azabenzimidazolyl, azasplrodecanyl. azepinyl, azetidinyl, mpdlnvl benzimidazolyl,
benzofuranyl, benzothiofuranyl, be-nzoghiofshenyl. benzoxazolyl, benzthiaznlyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, tgenzisothiamly.l. calﬁaznlyl. 4aH-carbazolyl,

10 _ carbolinyl. chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxa-zolinyl,
%@ ] dlonmlyl. dmaazmyl.1,3-d|oxolanyl,1.3-dlmlenyl 6H-1,5 2-dithiazinyl, dihydrofuro[2,3-
. . " *  b)-tetrahydrofuranyi, funnyl. funzanyl. imidazolidinyl, imidazolinyl, imidazolyl, 1H-

indazolyl, lm_iollnyl. indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, iscindolinyl, isoindolyt, isoquinolinyl, isathiazolyl, isothiazolidinyl '
15 . isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isaxazolinyl, I::toplpen:nnyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2.3-o:acllamlyl 1.2.
oxadidzolyl, 1,2,5-oxadiazolyl, 1,3 4-oxadiazolyl, 1,2-oxa-th|epanyl.1.2-oxa;h|olanyl 14
oxazepanyl, 1,2-0xazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyi, oxazolinyl, oxazolyl,
‘phenanthridinyl, phenanthrolinyl, pheﬁazinyl. phenothiazinyl, phenoxathiinyl,
20 . " phenoxazinyl, phthalazinyl. piperazinyl, piperidinyl, pteridinyl, purinyl,' pyranyl, 'pynzinyl.
' pylaznlldmyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
@ " ' pyridothiazolyl, pyridyl, pynmldmyl, pyrrolidinyl, pyrrolidinonyl, pymlmyl.ZH-wrrolyI,
pyrrolyl, quinazolinyl, quinolinyl, 44-quinolizinyl, quinoxalinyl, quinudidinyl,
‘ tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 1.4.5.6rtetrahyd.ro- -
25 ) pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-.

. thiadiazinyl, 1,2 3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyi, 1,3-thiazolyl, thlazolyl. thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl, th:enolmldamlyl thietanyl,
thiomorpholinyl, thmphenolyl thlophenyl thiopyranyl, 1,2 3-triazinyl, 1,2,4-triazinyl,

T30 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3 4-triazolyl and xanthenyi,
: wherein said heterocydyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8, and '
. which is additionally substituted by a heterocyciyl selected out of the group acridinyl,
" azabenzimidazolyl, aspirodean'yl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl,
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benzofuranyl, benzothiofuranyl, benmtiﬁopheﬁyl. benzoxazolyl, benzthiazolyt,

benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl,

carbolinyl, chromanyl, chromenyl, cinnolinyl, deahydrochinolinyl, 4,5-dihydrooxa-zolinyl,

dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 6H-1,52-dithiazinyl, dihydrofuro[2,3-
-5 bl-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazotyt, 1H-

" indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, iscindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isothiazolidinyl,
isothiazalinyl, isoxazolyl, isoxazolinyl, isoxazalidinyl, 2-ismxazolinyl, ketopiperazinyl,
morpholinyl, naphthyridinyi. octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazalyi, 1,2.4-

10 . oxadiazolyl, 1.2,5-oxadiazolyl, 1,3 Hndiamlyl' 1.2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-
@ ' oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, exazolidinyl, exazolinyl, mamlyl.
' . phenanthndlnyl phenanthrolinyl; phenazinyl, Phenothlannyl, phenoxathiinyl,

phenoxazinyl, phthalazmyl piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl. ;'vyrazmyl,
pynmhdmyl, pyrazolinyl, pyrazoiyl, pyridazinyl, pyridaaxazolyl, pyridoimidazolyl,

15 . . pyndothlazolyl, pyridyl, pyrimidiny, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, quinaxolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinudidinyl,
tetrahydmfuranyl, tetrahydroisoquinolinyl, teuihyquuinolinyl, 1,45,6-tetrahydro-
pyridazinyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-

" thiadiazinyl, 1,2,3-thiadiazolyl, 1,2.4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,

ZQ . thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,

thiazolinyl, thienyl, thletanyl. thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, _

. thiomorpholinyl, thmphenolyl thiophenvl, ﬂilopynnyl.1,z,3-tnaz:nyl,1,2.+tnmnyl,

13,5- 'mazmyl 1,2,3-triazolyl, 1,2,4-triazolyi, 1,2,5-triazolyl, 1.3.4-mazn|yl andanthenyl, .
) - wherein heterocydyl is unsubstituted or mono—. di- or trisubstituted mdependently of one
© .25 ' anotherbyl!ﬂ

' ‘RBis 1) halogen.

-2 . -NOp,
3) -CN, :
4) -C(0)-NHy,
30 5) -0H,
6) . -NH3,
7 - -0F

AMENDED SHEET



09-06-2005 ° , _ ’ g : EP0404754
" 103

8) a monocydic ér bicydic 6 to 14-;ne'mbered aryl, wherein aryl'is: as defined
ahove and wherein aryl is mono-, di- or trisubstituted independently of one another
by halogen or -0-{C1-Cg)-alkyl,

_ t 9) -{Cy-Cg)-alkyl, wherein alkyl is uﬁsprtituted or mono-, di- or trisubstituted

5 -independently of o-ne another by halogen, NH, -OH or a methoxy résidue,

10)  —0-Cq-Cglalkyl, wherein alkyl Is unsubstituted or mono-, di- or
trisubstituted mdependently of one another by halogen, NH3, -OH or a methoxy '
_ residue,
. 11) soi-cu; or
&0 1) 50H;,
. . pro\nded that RB is at least one halo;en, -C(O)-NHZ or -0-((:1 -Cg)alkyl msldue. ifROisa
monocydnc or blqdlc 6 to 14-membered aryl, wherein aryl is as defined above,
substructure D is a residue selected out of the group azetidine, azetine, azocane, _. .
azoGane-2-one, cydobutyl, cydooctane, cyclooctene, cyciopentyl, cydiohexyl, cycioheptyl,
- 15 . cytooctyl, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1.4-&iachine, [1,4]diazncane,

: [1.2]diazocan-3-one, [1,3]diazocan-2-one, dioxazole, dioxazine, dioxole, 1,3-dioxolene, 1,?;-
dioxolane, furan, imidazole, imidazoline, imidazalidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperizine.

_ nifar'pholine. 1,2-0xa-thiepane, 1 2-axathiolan, 1,2-0xazine, 1,3-0xazine, 1,4-oxazine,
20 .oxazole, [1,4]oxazocane, [1,3]oxazocan-2-one, oxetan, oxocane, oxocan-2-one, piperazine,
D 3 piperidine, pyran, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine,

" . pyrimidine, pyrole, pytrolidine, pyrrolidinone, pyrroline, 5,6,7,8-tetrahydro-1H-azocin-2-
one, tetrahydrofuran, tetrahydropyran, tetrahydropyridine, tetraiine, thiadiazine,

- thiadiazole, 1,2-thiazine, 1,3-thiazine, 1.+thiazfne. 1.3-thiazole, thiazole, thiazolidine,

25 thiazoline, thietan, thiocane, thiocane-1,1 _-dinxide, thioane-1-0xide, thioan-z-o-ne,

" . thiomorpholine, thioi;her;e.- thiopyran, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,23-
triazole or 1,2 4-triazole and is unsubstituted or substituted 1, 2, 3, 4, 5 or 6 times by R23,
or is substituted 1 or 2times by =0,

Q isa direct bond, -{Cp—Co)alkylene-Cl0)-NR10-, -NR10.c{O}NR10-, -NR10.c{0)-, -
30 -507-, -{C1-Cg)alkylene, {CH)m-NR10-C(0)-NR1 0-{CHa)p-, ~(CH2)m-NR10-CIOHCH )y,

{CH I SACHIs {CH Jy-CIOHEH )y, -(CH i SO NRTO-(CH )y,
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{CH2)m~NR10502{CH3) -, CH)-NR10-502-NR10-{CH3) 1, ~{CH )y CHIOHHTHR )y,
~{CH2)m-0-C(O} NR1D(CH)p-, -{Co-Ca - alkylene-0-{Co-Ca)-alkylene-, C2-C3)-alkylene-S{0}-,
-{C2-Ca)atkylene-S(0)2-, -{CHa)m-NR10-Cl0)-0{CH)p-, {C2-C3)-alkyiene-S(0);-NH-R10).,
-(€2-C3)alkylene-N(R19)- or -{Cg-C}-alkylene-C{0}-0- , '
wherein R10 is as defined below, and wherein n and m are independentiy of one: another

identical or different and are the integers zero, 1,2, 3, 4, 5 or 6, wherein the alkylene ’
residues which are forfned by (CHz)m or {CH3)y- are unsubstltuted or mono-, di- or

trisubstituted independently of one another by halogen, -NH; or -OH or —{C3-Cg-
cydoalkylen wherein cydoalkylen is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, - NH; or -OH; : '

Rlis  a hydrogen atom, {Cy-Cq)alkyl, wherein alkyl is unsubstituted or substituted one to
thl-'ee times by R13; {Cq -C3)‘-_-a_lkylene-C(0)-.NH-R°. +{Cq -C;)-alkylﬂ;e-C(O)-O-R‘l 5,

an aryl out of the group phenyl, naphthyl, biphenylyl, anthryi or fluorenyl, wherein aryll is
mono-, di- or tnsubstltuted mdependently of one another by R8, wherein RB is as defined
abwe.

a monocﬁuc or bicyclic 4- to 15-membered heterocydyl,which is as defined above;

_ <{C1-C3)-perflucroalkylene, -(C1-C3)-alkylene-S(O}Cq-Cqlalkyl,

+{€1-Cal-alkyleneS{O)-{C1-Cakalko, -{C1-Ca)-alkylene-S(0} N (|;4')-n5',
-{C1-C3)-alkylené-0-(C1-Cglalkyl, {Co-Ca)-alkylene{C3-Ca)-cydoalkl, or - -
~(Co-C3)-alkylene-het, wherein het is a residue selected out of the group azepine, azetidine,

aziridine, azirine, 1,4-diazapane, 1,2-diazepine, 1,3-diachine,'1 4-diazepine, diaziridine. .

_ diazirine, dioxazole, dioxazine, diaxole, 1,3-dioxolene, 1,3-dioxolane, furan, imidazole,
‘imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,

isoxazoline, i'snxamlidine. 2-isoxaroline, ketopiperazine, morpholine, 1,4-oxazepane, 1.2-
oxa-thiepane, 1,2-oxathiolane, 1,2-oxazine, 1,3-0xazine, 1,4-0xazine, oxazole, oxaziridine,
oxifane. piperazine, piperidine, pyran, pyrazine, py_ramle, pyrazoline, pyrazolidine;
pyridazine, pyridine, r._wﬁmidine. pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole, 1,2-thiazine, 1,3-thiazine,
1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyt, thietan,
thiomorpholine, thiopyran, 1 2 3-triazine, 1.2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or
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1,2,4-triazole, wherein het is unsuhstltuted or mono-, dl- or trisubstifuted mdependently of

one another by R14,

R¥ and R5 are mdepende'nt of one ;noﬂm-r are identical or different and are hydrogen
atom or -(Cq-Cq)-alkyl,

R2is adirect bond or —{Cq-Cy)-alkylene,

Rlandi3 together'wiﬂ\ the atoms to which they are bonded can fon'n a6toB

membered cydic residue selected out of the group azocane, amne-z-one. 1.2-d|amep|ne.
1,3-diazepine, 1,4-diazepine, [1 4]d|azoane. [1.2]dnmn-3-one. I J]dnmn-z-one. i

dioxazine, [1,4)dioxocane, dioxole, ketoplpmzme, morphollne, 1,2-0xazine, 1,3-0xazine,
. 1,4-oxazine, [oxocane, oxocan-2-one, piperazine, piperidine, pyran, pv'jrazi-ne. pyridazine, .
_ pyrimidine or 5.6,7.a-temhy;lro-1 H-azodin-2-one, wherein said cyclic group is
- unsubstituted or mono-, di- or trisubstiﬁ:ted independéntly of one ancther by R14,or
" RL-N-RZV  can form a 4- to 7-membered cyclic group selected out of the group i

azepine, azetidine, dioxazole, dioxazine, 1 .Z-dlazepme. 1,3-diazepine, 4-d|azepme
imidazole, imidazoline, imidazolidine, isothiazole, mthuamlldine, isothiazoline, lsoxamle.

isoxazoline, |soxamludme. Z-In:nmlme. ketopiperazine, morpholine, oxazole, piperazine,

piperidine, pyranne. pyrazole. pyrazoline, pyrazolidine, pyridazine, pyndlne. pyrimidine, -

pyrrole, pyrmlldme pyrrolidinone, pymroline, tetrahydropyridine, tetrazine, tetrazole, -
thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2.4-triazine,
1.3,5-triazine, 1,2,3-triazole or 1,2, 4-triazole, wherein said cydic group is unsubstituted or
mono-, di- or trisubstituted independently of om; another by R14,

- Ri4s fluorine, chiorine, bromine, iodine, -OH, =0, -{C1-Cgl-alkyl, -{Cy-C)-alkoxy,

-NO2, -C(O}-OH, -CN, Nl'lz- -GOHO{Cr-Calaliyl, -{Co-Cgralkyi-502.(CyCq)-alkyl,

'-(co-ca)-alkyl-soz-(q-c;)-pernuomlkyl -(Co{g)-alkyl-soz-N(R“)-R21 -
" -C{O}NH-{Cq-Cg)-alkyl, -C{O}- N-[{Cy-Cal-aliyl], NR18.C(OMNH-(Cy-Cahalkyl,

-C(0)-NHp, ~5-R18, or —~NR1E.CO)-NH-{(C1Cglalkylls,
wherein R'8 and R21 are independently from each other hydrogen atom,
-{C1-C3}-perflucroalkyl or «{Cq-Cg)-alkyl,

Vis 1) a mc'mocyclic or bicyclic 6- to 14-membered aryl c-lut of the group phenyi,

naphthyi, biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted
independently of one another by R14,
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"2 a heter'otydyl out of the group acridinyl, a-aza-bicyclo[3.2.1]oct-3-yl,

. azaindole ( 1H-pyrrolopyridine), azabenzimidazolyl, mspimdenyl. azepinyl, azetidinyl, .

aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, arbazolyi,
4aH-arbazolyl, aEbolinyI. chromanyl, chromenyl, cinnolinyl, decahydrochinoliny, 1.4-
diazepane, 4,5-dihydrooxa-zolinyl, dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl,
6H-1,5,2-dithiazinyl, dihydrofurof2,3-b]-tetrahydrofuranyl, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indoiyl, 3H-
indolyl, isobenzofuranyl, isochromanyl, isoind:aznlvjl. isoindolinyl, isoindolyl, isquinolinyl,

_isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-

isoxazolinyl, I:etoplpennnyl morpholinyl, naphthyridinyl, odahydrmsoqumolmyl,

_ oxadiazolyl, 1,2,3-0xadiazolyl, 1,2, 4-oxadiazolyl, 1.2.5-d|aznlyl 1,3 .4-oxadiazoiyl, 1,2-

oxa-thiepanyl, 1 .z-oxat_hlolanﬂ, 1,4-o_nzepanyl. 1,2-0xazinyl, 1,3-oxdzinyl, 1,4-oxazinyl,

_axazolidinyl, oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl,

phénothia'zinyl. phenoxathiinyl, phenoxazinyl, phtinla_zinyl. piperazinyl, piperidinyl,
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyridoimidazolyl, Pyﬁduthiaz!:lyl, pyridyl, pyrimidinyl, pyrrolidinyl,

" pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl, pymrolyl, quinazolinyl, quinolim{l. 4H-quinolizinyl,

quinoxalinyl, quinudidinyl, tetrahydrofuranyl, tetrahydroisochinolinyi,

. tetrahydrochinolinyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrahydropyridinyl;

ietnhydrothiophenw teirazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2 3-thiadiazolyl, 1,2.4-

. thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadia2olyl, thianthrenyl, 1,2-thiazinyl, 1,3-thsaz|nyl

1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thictanyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenyl,
thiopyranyl, 1,2 3-triazinyl, 1,2,3-triazolvl..1.2,3-triamlyl,1.-2,4-triazolyl, 1,2,5'-tliamlyl. '
13 4-tnazoly| and xanthenyl,

wherein said heterocydlyl is unsubstituted-or mono-, di- or trisubstituted mdependently of .
one another by R14,

Gis  adirect bond, -{CHg)y-NR10-503-NR10-{CH)p,-, (cuz)m-cn(om-(cnz)“ {CH2)m=
{CHZ)m-0{CH ) -CHmrCIO}NR1O {CH ), 4CH}S02-(CH )
<CH)m-NR10-C{0}-NR1C.{CH2) -, CH2)m-NR1C-GIOHCH ), CH)m-ClOHCHn-
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~{CH2}SHCH) -, H{CH2) - S02-NR10-(CH) -, -{CH2)mNR10-502-{CH))y-
| «{CH2)-NR19., {CH 2),,,,-:;-'c«::)-mt1 0-{CH2)q- or —{CH2)m-NR10-C(0}-0-{CHy)p-,
nand m " are independently of one another identical or different and are the inte-gers
rero,1,2,3, 4.'5 or 6,
Mis 1) a hydroﬁen atom,
2) -(C4-Cg)-alkyl, wherein alkyl is unsulzshmted or mono-, di- or.trisubstituted -
mdependently of one another by R14,
3) C(0)-N(R11)-R12,
T4 {CHy)yNRY9,. ,
5) {Cg-Cq4}aryl, wherein aryl isas defined above and wherein aryl is
unsubstituted or mono-, di- or trisubstituted mdependenﬂy of one another by R14,
| 6 - -(C4-Cqslheterocydyl, wherein heterocyclyl is as defined abov and is
unsubstituted or mono-, di- 5r'trisubstimted independently of one anather by R4,
. or : : :
7 -{C3-Cg)-cydoalkyl, wherein sald cycloalkyl is unsubstltuted or mono-, dl- or
trisubstituted |ndependently of one another by R14, '
R3 is 1) hydrogen atom, - °
2) halogen,.
3) ~{C1-Cq)-alkyl, wherein alkyl is unsubstltuted or mono-. di- or tnsubstltuted
' mdependently of one another by R13,
-(c1-c3) -perfluoroalkyl,
5)  phenyl, wherein pheny! is unsubstituted or mono-, di- or trisubstituted
_ }ndependmtly of one another by R13, '
6) -(Co-C4)-a.Iky|ene-0-R19 wherein R19is
a) . hydrogen atom, . .
b) . {C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, dl or
trisubstituted independently of one another by R33,
- g :CF3. or
d  -CHR,
7)) N0, . |
8 (N,
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-S0s-R11, whereinsis1or2,
-SOi-N{R11}-R12, wherein tis 1 or 2,

(Co-Coralkylene-ClOFR11,

“{Cg-Cqralkylene-Clo}0-R11,

(C-Ca-alkyiene-COFNRIR12,

" -{Cg-Cq)alkylene-N[RV1)-R12,

-NR1 0.50‘2.R1 0.. '

-S-R10
{Cg-Colalkylene-C(0)-0- (cz-cthkvlene-oqoucmw
-€(0)-0-C{R15, R16}-0-C(0)-R17, ‘
~(CoCalalkylene-Cl0H0-Cr- Q)alkvleneoc(oro«ﬂdalm.

-C{0)-0- C{R15, R16}-0-C{0)-0- R17,

-(Co-Cq)-alkylene-{Cg-C14)-aryl, wherein aryl is mono-t di-or tlisubstituted
independently of one another bv R13, .
-(Co-Cq)-alkylene{Cq-C15)- helerocyclvl. wherein hetero:yclyl is unsubstltuted or
mono-, di- or trisubstituted independently of one another byR13 -
+{Co-Cq)-alkylene-(C3-Cgl-cydoalkyl, wherein cydoaliyl is unsubstituted or mono-,

" di- or trisubstituted independently of one another by R13,

-(Co-Q)-allqlene -het, wherein het is unsubstituted or mono-, di- or-trisubstituted
mdependently of one annther by R13,

~-{Cg-C3)-alkylene-0-CH-{C1-C3)- perﬂunroalkylene{Hz-O-(Cu{j-alkyl
-S0w-NR1Y-R13, wherein wis10r2, ~ '

~(Co-Caralkylene-COMNRTY-RT3
* -{Co-Cq)alkylene-N(R11)-R13, or

a residue from the following list
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N ) .
Koot 3 .

H N N—S

o] . o)
.u\

| H - NH ¢ NH 9 o—(’,
Lt fr frde 1

_ =

A

and H  wherein Me is methyl, or

- iftwo -OR19 residues are attached to adjacent atorns they-can form together with the

atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-[14]dioxine
ring, which is substituted one, two, three or four times by R13, '
R23 is 1) iiydrogen atom, '

2 halogen, _ _ .
3) -(C3-Cq)-alkyl, wherein alkyl is unsubstituted or monc-, di- or trisubstituted

-

independently of one another by R13,

. 4i ~{C1-C3}-perfluorcalkyl,

5).  {CoCq)-alkylene-0-R19, wherein R19 is

-a) . hydrogen atom, _
b) C1-C4)-alkyl, wherein alkyl is unsubstituted or niono-, di- or
trisubstituted independently of one another by R13,
‘ c). <F3, 0r
d) -CHF,
6  -NOy,

7). <N,

© 8) -50s-R11, wherein sis1 or 2,

9)  -SOrNRVI)}R1Z wherein tis1 or. 2,
10) °  -{Co-Cq)-alkylene-C{O}R1T,
1)  -{Co-Cq)-alkylene-C(0)-0-R1,

.12)  -{Co-Cq)-alkylene-CO)}-NRIT}RT2Z,
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13)  -CgCqhalkylene-NR1T-RYZ,
14)  -NR10.50,-R10, '

15 -SR10,
16 {Co-Cohalkyiene-Ci0)- 0—(C2-C4)-=|kvlen¢-0-C(OHC1-Cq)-ilkvl.

17)  <{0)}-0C(R15, R16)-0-ClO}-R17,
18) -(Co-CzNkvlene-C(O}O-(Cz-Cd-Ilkvlene-O-C(O)-O-(C1-Ce)-illtvl.

19)  -Cjo)-0- C{R15, R16)}-0-C(0}-0-R17,

20)  -{CgLq)-alkylene<{C3-Cg)-cycloalkyl, wherein cydoallql is unsuhshh:ted or mono-,
di- or trisubstituted mdependently of one another by R13,
21) -(Co-ql-alkylene-O-CHZ-(q-Cg)-perﬂuomlkylene-CHrO-(Cq-q)-alkyl.

. 22). -SO“,-N(R")-R13 wherein wis 10r2,

23) -(Co-qJ-alkerne-C(O)_ N(R11).R13 .
20" {CoCqralkyleneNR1Y-K13, or

25) _ aresidue from the following list

A

- R . N - .
(o] & ™
07 “NHO ,N . . &0 \<_£
. _ """N u—{ E ’SQE;H, )LH/ \6& Y |

i°“°m,)—n \(—i j;(\(%

N=N
fN\\N

)\/

and H , wherein Me is methyl, or
if twd -OR13 residues are attached to adjacent atoms they Gin form together with the |

atoms which they are attached to a 1,3-diaxole ring or a 2,3-dihydro-[1,4]dioxine nng,
which is substituted one, two, three or four times by R13,
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R11and R12 are inilependenﬂy of one another identical or different and are _
1) hydrogen atom,
2} -{€1Cgalkyl, wherein alkyl is unsubstltuted or mono-, di- or tnsuhsmuted

mdepen_dently of one another by R13,
3)  CoCgralih{CyCaheydioatiq,
4  -SO-R10,whereintis1or2,

5) -(Co-cs)-alltyi-(cs-c")-alyl, wherein alkyl and aryl mdependenﬂy from one another
are unsubstituted or mono-, di- or trisubstituted by R13,

6) . -(C-|-C3)-perﬂuoroalkyl.

7) . O-R17, or -

8  -CoCg-alkyl- (C4.-C-|5)-heterocydy| wherein alkyl and heterocdeI are as defined

above and are independently from one another unsubstltuted or mono-, di- or
trisubstituted by R13, or

‘R17andR12  together with the mtfogen atom to which they are bonded form a

heterocydic ring out of the group azepine, azetidine, dioxazole, dioxazine, 1,4-diazepane,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine,
isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-

- jsoxazoline, ketopiperazine, morpholine: [1,4]oxazepane, oxazole, piperazine, piperidine,

pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, -

_ pyrrolidine, pyrrolidinone, qyrrdline. tetrahydropyridine, tetrazine, tetrazole, thiazole,

thi_adiazole. thiazolidine, thiazoline, thiomorpholine, thiophgne.j 2,3-lriazine, 1,2.4-
trazine, 13,5-triazine, 1.2.3-triiznle or 1,2, 4-triazole, wherein-said heterocydic ring is
unsubstituted or mono-, di- or trisubstituted independently of one another by R13, '

. R13is halogen, -NO3, -CN, =0, -OH, CF3, -C(O)-o-l_tW. -C(0}N(R10).r20, -N(R10).R20,
. -{c3-Cg¥eydoalkyl, -{Co-Ca)-alkylene-0-R10, -Si{CH3)3, -N(R10)-5(0),,-R10, wherein u is 1 or

2, -5R10, .50, R0, wherein r is 1 or 2, -S(O} N{R1O-R20, wherein v is 1 or 2, CIO}RTO,
-(C4-Ca)-alkyl, -(Cq “Cgl-alkoxy, phenyl, phenyloxy-, -G-CF3, ACo-Cahalkyl-C{O}O-CR15, R16}
0-C{O}-R17, Cy-Cq-alkoxy-phenyl, -(Co-Cy)-alkyl-C{O} 0-CRTS, R G)-O'-C(O)-0-R17
-{C4-Ca)-perfluoroaikyl, -0-R15, -NH-C(O}-NH-R10, -NH-C{0}-0-R10, or a residue from the

" following list
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SO, o
E )Ln’ s?éH' /u\ d \CF, : o )j\ﬂzo )LN OMe
o o o- "
~nN’ \fo \« W N 4'. . n
}_ N_zoma \«\FO\( S'O\(Yo
/lL O . o
M4 a ~N &/
:;%& N-ﬂi /l‘N /¥=N ’Jkl;
@’ﬁ
e v
and H , wherein Me Is methyl,
5" R33i5 . halogen, -NO, -CN, =0, -OH, -CF3, :C[OMO-R10, -C(O)-N(R‘W)-RZ“ NRIOLR20, .

-((.Zo-lca)-aIkylem:-()-l!"n -Si-{CH3)3, -N(RW)-S(O)“ R10, wherein u is 1 or2, -SR10,.

SO,-RW wherein 7 is 1 or 2, - S(0)y~N[R10)-R20, wherein v is 1 orz -C[O)-RW {G-Cghaliyl,

(C1'Ca)'~'|k°’0' phenvloxv- -0-CF3, '(W"‘Y’-C(O)'o'qk“ R16}-0-C(O}-R17,

-(C1-c4)-alhnxy-phenyl. +{Co-C4)-alkyl-C(0)-0-C{R15, R1 6)-0-C(0)-0-R.17 {C1-Ca}-perfluoro-alivl,
10 -O-R15, -NH-C{0}-NH-R10, -NH-C{0}-0-R10 or a residue from the following fist

70

- O H o) o
~n N H N n ' H\ 3 H
- }-r \‘S—L'o " ~.F | (P
' B o Q (o)
- L%, o
Wl W JoLo N - °
ﬁ &’ -I~‘\|~1=r~a,’"‘l )N"'N o éf /!1""
NN .
A
and }" » wherein Me is methyl,
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R10 and R20 are independently of one another hydrogen, -{C4-Cg)-alkyl,
-{CorCq)-alkyl-OH, -Cg-Cq)-alkyl-04C1-Cahakyl or -{C1-Ca)-perfluoroalkyl,

R15 and R16 are independently of one another hydrogen, -{C1-Cg)-alkyl, cydoprapyl,
- cydobutyl, cydopentyl or. qdohexyl. wherein each ring is unsubstituted iu_’ substituted one

to three times by R10, and

RV7is -(c-Cghalio, -{Cr-Cel-alkyl-OH, 4Cq-Calalky-O-(Cy-Cg)-alioyl, {Cr-Cahalky-0-icy- -

Cgalkyl-{C3-Cgcyeloaliyl, -{Co-Cg-alkyiH(C3-Cghcycloalkyl, whereir said cydoalkyl ring is
unsubstituted or substituted one, two or three times by —OH, -0-(C1-C4)-ali:yl or R10,

A compound of formula | as claimed in daims 1 or 2, wherein

ROis 1) a monocydic or bicydic 6- to 14-membered aryl out of th-e group phenyl.'

naphthyl, biphenyi, anthryl or fluorenyl, wherein aryl is mono-. di- or trisubstituted .
" independently of one another by RS,

2 a heterocydyl out of the group henzimidazolyl._‘l 3-benzodioxolyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, dinnélinyl, chromanyl,

inidazolyl, indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyi,
. pteridinyl, purinyl, pyridyl, pyridaimidazolyl, pyridopyridinyl, pyridopyrimidinyl,

pyrimidinyl, quinazolinyl, quinolyl, quinoxalinyl or 1 4,5.6-tetraiwdrn-pyndannyl-wherein

said heterocydyl i is unsubstituted or mono-, di- or trisubstituted mdependently of one
another by RB, or

3)  a heterocydyl out of the group azabennmldazolyl benzimidazolyl, 1,3-

' benzodmxolyl benzofuranyl, benzothiazolyl, benzothiophenyl, benzaxazolyl, chromanyl,

cinnolinyl, 2-furyl, 3-furyl; imidazolyl, indolyl, indazelyl, isochromanyl, isoindolyl,
isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, pyrimidinyl, pyrrolyt; Z—pyrrolyl. 3-pyrrolyl, qumolmyl qumamlmﬂ,
quinoxalinyl, tetrazolyl, thiazolyl, Z-thlenyl or 3-thienyl,

which is additionally substituted by a heterocyclyl selected out of the group adidinyl.
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziriiiim,gl. benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothia'zolyl. carhazolyl, 4aH-carbazolyl,
carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxa-zolinyl,
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duoxazolyl dnmzmyl.1,3—d|oxolanyl 13- dloxolenyl 6H-1,5 2-dithiazinyl, dlhytlrofuro[z.B-
b}-tetrahydrofuranyl, furanyl, furazanyi, lnudazolldmyl imidazolinyl, imidazolyl, 1H-
mdaznlyl. indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, |socl_|.mmanyl.
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,

5 isothiazolidinyl, isothiazolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl,

. ketopiperazinyl, morpholinyl, naphthyridinyi, nctahydroisoquinolinyl oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4-md|amlyl 1.2-0:--th|epanyl 12-
oxathiolanyl, 1,4-oxazepanyl, 1,2-oxaxinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl,
oxazolinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

10 phenoxathiinyl, phenoxazinyl, phthalaunyl plperazmyl plpendlnyl, pterldlnyL purinyl,

. ' pyranyl pyrazinyl, pyraznhdmyl. pynzplmyl. pyramlyl pyndazmyl pyridooxazolyl,
. pyndolmldazolw. pyndothmzolyl pyridyl, pyrimidinyl, pyrrolidinyl, pyrroludmonyl
' 'pyrrohnyl. 2H-pyrrolyl, pyrmlyl. qumaznlmyl quinolinyl, 4H-quinolizinyl, qumonlmﬂ
quinudidinyl, tetrahydrofuranyl, tl:mhydrousochlnnlmvl. tetnhydrochmolmyl 14.,5,6-

15 L tetrahydro-pyridazinyl, tetrahydropyridinyl, tetrahydrothlophenyl Yetrazinyl, tetrazolyl, SH-
1 ,z.s-ﬂmdlaunyl. 1,2 3-thiadiazolyl, 1,2 4-th|ad|azo'yl 1,2,5-thiadiazolyl, 13, 4
thiadiazolyl, thlanthrenyl 1.2-th|azmyl, ,3-thiazinyl, 1,4-thiazinyl, 1 ,B-thlamlyl thiazolyl,

' thiazolidinyl, thiazolinyl, thienyl, thwtanyl. thienathiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,3-

20 .triazolyl, 1,2, 3-triazolyl, 1,2,4-triazolyl, 1 ,2',5-triaznlyl‘, 1.3 4-triazolyl and xanthenyl,
wherein heterocydyl is unsubstituted or mono-, di- or trisubstituted mdependently of one

G:} another by R8,

RB is

—-:" .
I

1 fluorine, chlorine or bromine,
2 -NOy, '
3 (N,

4 -C(O}-NH3,

5. OH,

IG . -NH2,

7. -0 _
30 8 a monocydic or bicyclic 6- to 1.4-membered aryl, wherein aryl is as defined
above and is mono-, di- or trisubstituted |ndependently of one another by

halogen or -0-{Cq -Ca)-alkyl
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9. -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, NH3, OHora methoxy residue,

or :
10, - éo{é1{a)alkyl, wherein alkyl is unsubstituted or mono-, di-or
trisubstituted independently of one another by halogen, NH;, -OH ora

methoxy residue,
1. S0(Hzor
12 -5050F;,

" provided that R8 is at least one halogen, -C(O}-NH3 or -:-p-(c1-63)-ilkyl residue, if RO is a aryl

ora heterocydyl wh|d1 are as defined.above,

substructure D » - is a residue selected out of the group pyrndyl pyridyl-N-oxide,
pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, tnaz:_»lyl.
isothiazolyl, thiadiazolyl, pyrimidinyl, pyridazipyl, pyrazinyl and is unsubstituted or
substituted 1, 2, 3 ori4 times I:y R23, or is substituted 1 or 2 times by =0,

Q isadired boid, -{Co~Co}alkylene-C{O)-NR10-, -NR1°-C(0}-NR1°- -NR10.C[0)-, -soz
or -(C1-CQ-aIkylene ¥

RTis a hydrogen atom, -(C1-C4)-alkyl wherein alkyl is unsubstituted or suhshtuted one to

three times by u13, -(C1-C3)-alkylene-C(0)-NHrR°. (@ -c;)alkyl_ene-qoyo-m;. -(C1-C3)-per-

fluoraalkylene, -{C1-C3)-alkylene-S(0)-{C1-Cql-atkyl, <C1-Ca)-alkylene-5(0)2-(C1-C3)-alkyl, {e1-

C3)-alkylene-S{0)-N(RAIRS', -C1-Ca)-alkylene-O-{Cy-Lq)-alkyl, -{Co-Calalkylene-{C3-Ca)
cydoalkyl, or -{Co-C3)-alkylene-het, wherein het is a residue selected ‘out of the group

'azepine. dme, aziridine, azirine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-
diazepine, dlazlndlne diazirine, dioxazole, dioxazine, dloxole.1,3-dioxolene 13-

dioxolane, furan. imidarle, 1m|dazolme, lmldazolldme. |soth|azole. isothiazolidine,
isothiazoline, isoxazole, isoxazoline, |sonzohd|ne. 2-|soxazol|ne. ketomperazme.
morpholine, 1,2-0xa-thiepane, 1,2-oxathiolane, 1,4-0xazepane, 1,2-0xazine, 1,3-0xazine, '
1,4-oxazine, axazole, oxaziridine, oxirane, piperazine, piperidine, pyran, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiadiazine thiadiazole,
1,2-thiazine, 1,3-thiazine, 1 .i-thiazine. 1.3-thiazole, thiazole, thiazolidine, thiazoline,
thienyl, thietan, thiomorpholine, thiopyran, 1 ,is-tﬁazine. 1,2,4-triazine, 1,3,5-triazine,
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1,2 3-triazole or 1,2, 4-triazole, wherein het is unsubstituted or mono— di-or trlsubstltuted
independently of one another by R14, '

RY and RS are independent of one another are identical or. different and are hydrogen
- atom or (C1-C4)-alkyl.

R2is  a direct bond or 1 -q)-alkylene. or.

R1 -N-R’-V. _ form a 4- to 7-membered cydic group selected out of the group azepine,
azetidine, 1,4-diazepane, dioxamle, dioxazine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,

imidazole, imidazoline, imidazolidine, isothiazole, isothiaml_idine_. isothiazoline, isoxazole, .

isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholiﬁe. 1,4-oxazepane,
oxazole, piperazine, piperidine, pyrazine, pyrazole, pyrazmline, pyrazolidine, pyridazine,

" pyridine, pyrimidine, pyrrole, pyrrolidine, pyrrolidinone, pyrroline, tetrahydropyridine,”

tetrazine, tetnzolé, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-
triazine, 1,2,4-tiazine; 1,3,5-triazine, 1,2,3-trkizole or 1,2,4-triazole, wherein said cydic

group is unsubstituted or mono-, di- or trisubstituted ind'ependently of one anather by R14,

R14 s fluorine, chlorine, bromine, iodine, -OH, =0, -(C1-Cg)-alkyl, -(C1-C_4)-alk'¢_:xy. -NOZ.-
-C{0)-OH, -CN, -NH3, qoyo-m-g-.-.w. ~(Co-Ca)-alkyl-S05.(C1-Cq)-alkyl, {Cp-Cglalkyl-505-

(Cy-<a}-perfluoraalkyl, {Co-Cghalkyl:S02-N(R8)-R1, -C(O}-NH-{C1 Cgl-allo, <C(OMN-{(Cr-Cg)-

alkylz, -NR18-OJ-NH-{C1-Cghalky, -C[O}NHz, ~S-R18 or ~NR18.ClO}-NH-[{Cy-Cgl-alkylly,
wherein R18 and R21 are independently from ud'i other hydrogen atom,
-{C4 -C3)-perﬂuomilky| or —(C1-C5)~alkyl, _

_Vis 1) a het residue out of the group azaindole { 1l-|-p_yrrolopyridihe). azepine,

azetidine, aziridine, azirine, 1 4-diazepane, 1,2-diazepine, 1,3-diazepine,.1,4-diazepine,
diaziridine, diazirine, dioxazole, dioxazine, dioxole, 1,3-di oxolene.1,3-d|oxulane. furan,
|m|daznle imidazoline, imidazolidine, isothiazole, isothiazolidine, lsuthlamlme. isoxazole,

' lsonznllne. isoxazolidine, 2-isoxazoline, ketoplperanne morpholine, 1,2-0xa-thiepane,

1.2-omth|_olan_e, 1,4-0xazepane, 1 .z-oxaz:_ne, 1,3-oxazine, 1,4-0xazine, oxazole, oxaziridine,
oxirane, piperazine, piperidiné. pyran, pyrazine, pyrizole. pyramline. pyrazolidine,
pyridaz:ine.' pyridine, pyrimidine, pyrrole, pyrrolidine, pynolidinoné, pyrroline,
tetrahydropyridine, tetrazine, tetrazole, thiadi_azine. thiadiazole, 1,2-thiazine, 1,3-thiazine,
1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl, thietan,
thiomorpholine, thiopyran, 1,2,3-triazine, 1 ,2,4_-tr'|azine, 1 ,3,5-triaz_i ne, 1 ,2.3-t_riazole or
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1,2,4-triazole, which is as defined above and wherein het is unsubstlmted or mono-, dl- or

* trisubstituted independently of one  anther by R14, or_

2) - phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, .oe

Gis a direct bond, -(CHp)m-NR1 °-soz-un1°-(cu2)n-. {CHo)m-CHOHHCH2)p-, (cuz_)m-.
{CH2)m-0-(CH2)p-, -{cuz)mc(o)-mm10 ~{CH)~, {CH2}S02{CH ), {CH2)y NR10-C(0)-NR10.

. (CHgpy, -CH2Im-NRYO.CIOHCHo) -, {CHIm-CIOHCHa g, (CH) S{CHInr,

{CH )y SO2-NRYO{CHy)p, HCHa) - NR10-50-{CHJpr, CH - NRTO:,

{CH3)m-0-ClO}-NR10-(CH5),,- o -(cuz),;.-u R10-C(0)-0-{CHo)n:

nand m are independently of one another identical or different and are the integers
uro. 1.2,3,4,50r6,
Mis 1) a hydrogen atom,
2) (c-. -ca]-alkyl. wherein alkyl is unsubstltuted or mono-, dl- or trisubstituted
_ mdependently of one another by R14
3) . -ClO}-NRI11MRI2,
4 . ~{CHg)m-NR1O,
5) phenyl or naphthyl, wherein phenyl or naphthy! are unsubstituted or
mono-, di- or trisubstituted independently of one another by R14,
6) heterocydyl, wherein heterocyclyi is a residue out of the group which can
be derived fiorl_l azepane, azepine, 1 A-diazepane, 1,2-diazepine, 1 ,3-'diazepine._ 14
diazepine, imidazole, isothiazole, isoxazole, isoxazolidine, 2-isoxazoline, .
ketomorpholine, ketopiperazine, morpholine, oxazole, [1 A)-oxazepane, plperanne
piperazinone, plpendme piperidinone, pyrazine, pyndaane. pyridazinone, _
pyridine, pyridone, pynmldlne. pyrrolidine, pyrrolidinone, tetrahydropyran, 1,4.5,6-
‘ tetrahydro-pyridazinyl, tetrazine, tetrazole, thiadiazole, thiazole, thiophene, _
thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-iriazine, 1,2 3-triazole or 1,2.4-
“triazole, wherein said heterocydyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14, or - '
7} -(C3Cg)-cycioalkyl, wherein said cycloalkyl is unsubstituted or mono-, di- or
" trisubstituted independently of one another by R14,
R3 is 1) hydrogen atom,
2) halogen,
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~(C1-Cq)-alkyt, when;in alkyl is unsubstituted or mono-, di- or tiisubstituted
independently of one another by R13, .
+{C1-C3)-perfluoroalkyl,
phenyl, wherein pheny! is.unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, '
4{Co-C4>alkylene-0-R19, wherein R19 is : -
a) _hydrogen atom, - :
b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubs.ti‘tuted independently-of one another by R33, '
q.. <CF.or
d - -CHR,

-CN

-(Cg{d-all.tyler!e-.(q-q s-heterocydlyl, wherein heterocyclyl is as defined above and
is unsubstituted or mong-, di- or trisubstituted independently of one another by.
R13, . )

-SO,-R“,'wherein sistor2,
'-sorﬂ(n“)-n‘lz. wherein tis 1 or 2,
{CorCahatkylene-C(O}RY, '
{CoCaalkyiene-COLOR™,
-(‘7'0"C-4)'3|_-k‘l|E“C'C(Q)"'i(lfI Wr12,
-(CO{QaIMene-N(R1 HR12, .
-NR10.50,-R10, ‘

- 4{Cp-C4)-alkylene-het, wherein het is as defined above and is unsubstituted or

mono-, di- or trisubstituted iridependently of one another by R13,
~(Co-CoJalkylene-C(0)-0-{C2-C4)-atkylene-0-C(0)<{C1-C4)-alkyl,.

C{0)-0-C{R15, R16)-0-C{O}R17, , '_
—{Co-Ca)alkylene-C(0)-0-{C5-Cy)-alkylene-0-C(0)-0-{C4-Cg)-alkyl,

-(0)-0- C{R15, R16)-0-C{0)-0-R17,

~(Cg-Cq)-alkylene-(Cg-Cq 4)-aryl, wherein aryl is as defined above and is mono-, di- or
trisubstituted independently of one another by R13,
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22) .(co.c‘).alkylei;e-(c:.,-cs)-cycloalkﬂ. wherein cycloalkyl is unsubstituted or mono-,
- _di-'or trisubstituted independently of one another by R13,
© 23)  -{Co-Cakalkylene-0-CHy-CFy-CHy-0-{Co-C3)alkyi,
24)  {Co-Calalkylene-0-CHy-CFo-CF-CHp-0-(Co-Ca)-alkyl,
5 25)  -(Cg-C3)-alkylene-0-CHy{C1-C3)-perfluorvalkylene-CHy-OH,
Co29 S0-NR11)-R13, wherein wis1or2, .
27)  -{Co-Cafalkylene-ClO}NRTT-RT3, '

28)  -{Co-Cqralkylene-NRTT}R13, or
@ ' 29) afesidue from the following fist:

10
)L LOH 9 }—7 \(_z j—:(
N OMa
o H NH °
e — 0
~ . o § o s v’\r
-0 N-N
& v
and H . wherein Me is methyl, _ )
if two -OR19 residues are attached to adjacent atoms they an form together with the
15 atoms-which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-[1,4]dioxine.
ring, which is substituted one, two, three or four times by R13,
R23 is 1) hydrogen atom,
2) halogeri.
3) -{C3-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
.20 independently of one another by R13,

4) ~{C1-C3}-perfiuorealkyl, _
5) -{Co-C4)-alkylene-0-R19, wherein R19 is
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a) hydrogen atom,
b) +{Cq-Cq)yalkyl, wherein alkyt is unsubstltuted or mono-, di- or’
trisubstituted independently of one another by R13, .
§  «F,or -
4  CHRy,

(N,

. 50¢-R11, whereins is10r2,

-SO1-N(R11}-R12, wherein tis 1 or 2,

{Co-Cq-alkylene-COHTT,

-{Cg-Cq)-alkylene-C(0)-0-R11,
'(cﬂ'cdilkvlene-(:(o).n(g1.1 R1Z,
'(Wilkﬂene-N(R11).g12'
-NR10.50,-R10,

.-(Co-Cz)ilkvlene-cto)-o-(cz-cq)-alkvlene-O-C(O)-(C1 Co-aliy,
-C(0)-0-C[R15, R16)-0-C{0)-R17,

..(co.cz)a||q|ene-qo)-o-(cz-c4)-alkylene-O-C(D)-O-(q-Cg)-alkYL :

€(0)-0- C(R15, R16)}-0-C[0)-0-R17,

-{Co-Cq)-alkylene-(C3-Cg)-cycloalkyl, wherein cydoalkyl is unsubstituted or mono-,
di- or trisubstituted independently of one aqother by R13,
-({Cg-C3)-alkylene-0-CHy-CFy-CHy-0-{Co-C3)-alkyd,
-{Co-C3)-alkylene-0-CHy-CFo-CFy-CH2-0-(Co-Calalkyl, .
{Cq-Ca)-alkylene-0-CHy-{C1-C3}perfluaroalkylene-CHz-OH,

50,~N({R11)-R13, wherein iv is 1 or2,’

-(Cg-Cq)-alkylene-C{O}FN(RTT)-R13

-{Co-C4)alkylene-N{R11)-R13, or

a residue from the following list’

AMENDED SHEET



09-06-2005

%

10

2

15

20

. J0€

EP0404754

121

O

_N NHO H_C,ﬁ\/)'i,so, /ﬁ\ cr,i(

‘iﬁ’w \-OMe '}_Yo \(_z J \\/ \Fo

" JL % o %
~ _..o O """'"N O (o]
~ T ﬁ g ey
NNy
-AN/
and  H  wherein Me is methyl, -

if two -OR19 residues are attached to adjacent atoms they can form together with the
atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-[1 4]d|ox|ne
ring, which is substituted one, two, three or four times by R13,

R11 and R12 are independently of one another identical or different and are

© 1) hydrogen atom,
l?-) -(C4-Cg)-alkyl, wherein alkyl is unsubstituted or mono-. di- or tnsubstltuted

independently of one another by R13,

3 -{CgCghalkyl-{CgCrqraryl, wherein.aryl is as defined above and wherein afkyl and
aryl are independently from oné another unsubstituted or mono-, di- or ‘
trisubstituted by R13, ' '

4) -0-R17 or

5) ©  -{Co-Cg)alkyl- -(C4-Cyg)r-heterocyclyl, wherein alkyl and heterocyclyl is as defined

*above and independently from one another are unsubstituted or mono-, di- or
trisubstituted by R13, or

‘R11andR12  together with the nitrogen atom to which they are bonded can form a ring

selected out of the group azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2-

diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,

isothiazolidine, isothiazoline, isoxazole, isozuli'ne. isoxazolidine, 2-isoxazoline,
ketopiperazine, morpholine, [1,4]oxazepane, oxazole, piperazine, piperidine, pyrazine,
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pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-
triazole or 1,2 4-triazole, which is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, '

Rﬁ is fluorine, chlorine, bromine, iodine, -NO3, -CN.-=0. -;JH. CF3, -C(O)-D-R1 0
-C(0)-N(R10)-R20, -N(R10)-R20, .{Co-C3)-alkylene-0-R10, -Si{CH3)3, -N(n1°)-5(01_z-ai 0, sR10, |
-502-R19, -5(0)2-N(R1%)-R20, LCIOFR10, {cy-Cghalio, -{C-Cgl akany, phen, phenyloxy-,
-0-CF3, {C1-Ca)-perfluoroalkyl, -{Co-Cyh-alkyl-C(O)-O-CIR15, R16)-0-CO}-R17, -{C1-Cq)alkoxy-
phenyl, -(co-q)-'alkyl-qb)-o-qlp 5, R16)-0-C(0)-0-R17, -O-R15, -NH-C[O}-NH-R10,
-NH-C(0}-0-R19, or .a-residue from the follo-wing list '

. N
2 - C P 1
j\.h"/ iﬂls%”: J\ﬂ’sg‘z"’: \(_zd ).Lﬂ’m_* -)?\N.om
H .
N

o] o

and , wherein Me is methyl,

R33is fluorine, chlorine, bromine, iodine, -NO5, -CN, =0, -OH, -CF3, -C{0}-0-R10,

CIO}NROHR20, -N(R10)-R20, {Cqr-Challylene-0-R10, -5i{(CH)3, -N{R10}-S(0)-R 10, R0,

-502-R19, -5(0)2-N(R19)-r20, -C(0)-R19, -{Cy-Cg)-alkyl, -{Cq-Cgh-alkoxy, phenyloxy-, -0-CF3,
-{Cq-C3)-perfluoroalkyl, -(Co-Cq)-alkyl-C(0)-0-C(R15, R16)-0-C(0}-R17, {C4-C4)-alkoxy-phenyi,
-{Co-C4)-alkyl-C{0)-0-C(R15, R16)-0-C(0)-0-R17, -0-R15, -NH-C(0)-NH-R10, -NH-C{0)-0-R10, or

a residue from the following list
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;; wt ke 5 R

and H whclem Me is methyl,

oufo

5 " R10and R20 are independently of one another hydrogen, {Cq-Cgl-atkyl,
{Co-Cqalkyl-OH, {Cq-Cq)-alkyl-0-{Cy-Cl-akyl or 4C4-Ca)-perfiuoraalk,
R15 and R16 are independently of one another hydrogen, -(C1-C5)-aikyl. or togetheE
form a ring out of the droup cycdlopropyl, cydobutyl.'cydopentyl or cyclohexyl, wherein
each ring is unsubstituted or substituted one to three times by R10, and
10 R17is -(C1-Cg-alkyl, -{Cy-Cg)-alkyl-OH, -{C1-Ce)-alkyl-0-(Cy-Celalkyl, -(C1-Ce)-alkyl-0-(Cq-
‘ Cg)-alky-C3-Cghcycloalkyl, -(Cy-Celalkyi-{C3-Cgh-cycloalkil, wherein said cydaalkyl ring is
% ° unsubstituted or substituted one, two or three times by ~-OH, -0-{C1-Cq}-alkyl or R0,

.4. A compound of formuia | as claimed in claims 1 to 3, wherein

15 .ROis* 1) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by RS,
2) a heterocydyl out of the group benzimidazolyl, 1,3-benzodioxolyl,
" benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, dnnolinyt, chromanyl, -

indazolyl, indolyl, isochromanyl, isoindolyl, isoquinolinyl, phenylpyridyl, phthalazinyl,

20 pteridinyl, purinyl, pyridyl, pyridoimidazolyl, pyridopyridinyl, pyridopyrimidinyi,
pyrimidinyl, quinazolinyl, quinelyl, quinexalinyl or 1,4,5,6-tetrahydro-pyridazinyl, wherein
said heterocyclyl is unsubstituted or mono-, di- or trisubstituted independently of one
another by RB, or
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3) - a heterocyclyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-wridy|', .
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothlazolyl, triazolyl, tetrazotyl,
pyridazinyl and pyrazinyl, wherein said heterocyclyl is unsubstituted or mono-, di- or .
trisubstituted independently of one another by RS, .

and in addition is substituted by a residue selected out of the group pyridyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-fury|.- 3-furyl; thienyl, 2-
thieﬁyl. 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazoiyl, thiazolyl, thiadiazolyl,
isothiazolyl, triaz_oly'l. tetrazolyi, pyridazinyl and pyrazinyl, wherein said residue is -
unsubstituted or mono-, di- or trisubstituted independently of one ancther by R8
R8is . 1. f,Cl, Bror]),.

"2 <{O)}NH, :

3. -{C1-Cq)alkyl, wherein’ alkyl is unsubstituted or mono- di- or tnsubstrtulaed

independently of one another by halogen, -OH or a methoxy residue, or

4. —0{Cy-G)alkyl, wherein alkyl is unsubstituted or mono-, di- or .

trisubstituted independently (;f ane another by halogen or a methoxy residue,
providéd that R8 is at least one halogen, -C(0)-NH; or —0-(C1-Cg)-alkyl residue, if RO is a aryl
or a heterocydyl, which are as defined above, .
iui:struduré D is a residue selected out of the group_pv'ridil. pyridyl-N-oxide, pyrrolyl,. .
furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolvi. triazolyl, isothiazolyl,

thiadiazolyl, pyrimidinyi, pyridazinyl, pyrazinyl and is unsubstituted or substituted 1, 2, 3
or 4 times by R23, or is substituted 1 or 2 times by —0

~Q isadirect bond, -C(0)-; -SO;- or -(C1-C5)-alkylene -(Cg—cz)-alkylene-C(O) -NR10.,

Rlis hydrogen atom, -{C1-Co)-alkyl, -{C4-Ca)-alkylene-C(O)}-NH-R0, -(C1-C3)-perfluoro-
alkylene, {C1-C3)-alkylene-C{0)-0-R15, -{C3-C3)-alkylene-5(0]-{Cq -Cg)-alkyl- or {C4-C3>
alk-ylene-S(D)z-N(R“')-Rs'. wherein RY and RS are independent of one anc;ther are identical
or different and are hydrogen atom or -(C1-C4)-alkyl, ' -
R2is - a direct bond or {Cq-Cy)-alkylene, '

RL.N-RZV  an forma 4 to 7- membered cydic group out of the group azetidine,
azetidinone, piperi-dine, piperazine, pyridine, pyrimidine, pyrrolidine, pyrrolidinone, 1,2,3-
triazine, 1,2,4-triazine, 1,3,5-trlazine, 1,2 3-triazole, 1,2,4-triazole, tetrazine, tetrazole, 1,4-
diazer-nane. 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, azepine,'ketopiperazine. 1.4-
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- oxazepane, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazole,
isothiazole, thiadiazole or thiomorpholine, wherein said cyclic group is unsubstituted or
mono-, di- or trisubstituted independently of one another by R14,

R14 isfluorine, chlorine, OH, =0, 4{C1-Cghalkyl, L{0}-OH, Ui, Nt 7; -€(0)-0-(C1-C)-alkyl,
5 . -CO}NH-{C1-Cohalkyl, C(OFN(Cq-Calaliylly, -CIOMNHg or -N(RIELRZ1, _ S
wherein R18 and R21 are independenty from each other hydrogen atom, )
+{C4 -C;)-perﬂuuroalltyl or —{Cq-Ca* alky, o
Vis 1. acydicresidue out of the group conlammg compounds which are denved ”®
from azaindole ( 1H-r¥rolopyridine), aziridine, azirine, azetidine, azetidinone, 1,4- .% -
@ 10 diazepane, pyrzuie, pyrrolidine, pyridonyl, imidazole, pyrazole, 1,2,3-tr_iazole..1 Zg
' . triazole, tetrazole, pyridine, pyrimidine, pyrazine, 1,2,3-triazine, 1,2,4-triazine,1,3,5-
triazine, tetnzine., tetrazole, azepine, diazirine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
pyridazine, pipe:ridine. piperazine, qyrr.olidinpne. ketopiperazine, furan, pyran, di.omle..
1,4-oxazepane, oxazole, isoxazole, 2-isoxazoline, isoxazolidine, morpholine, oxirane,

15 oxaziridine, 1,3-dioxolene, 1,3-dioxolane, 1 .Z-szine. 1,3-0xazine, 1 .4-u_aa'he. oxaziridine,
thiophene, thiopyran, thietan, thiazole, isothiazole, isothiazoline, isothiazolidine, 12~
oxathiolan, thiodiazole, tli'i'opmn, 1,2-thiazine, 1,3thiazole, 1,3-thiazine, 1,4-thiazine,
thiadiazine or thiomorpholine,

) wherein said cyclic residue is unsubstituted or mono-, di- or trisubstituted

20 independently of one another by R14,or ~

_ _ 2. phenyl, wherein phenyl is unsubstituted or mono—..di- or trisubstituted
¢ independently of one another by R14, or

Gis  adirect bond, {CHp)m-, or ~{CH)y-NR1O.,
mis theintegerszero, 1,2,30r4,
25 Mis- 1. a hydrogen atom,
' 2. heterocydyl, wherein heterocydyl is 2 residue out of the group which can
. be derived from azepane, azepine, 1,4-diazepane, 1,2-diazepine, 1.3-d|azep|ne.1 4-
- diazepine, imidazole, isothiazolc_:, isoxazole, isoxazolidine, 2-isoxazoline, ketomorpholine,
. ketopiperazine, morpholine, oxazole, [1.4]-0xazepane, piperazine, piperazinone,
30 piperidine, piperidinone, pyrazine, pyridazine, pyridazinone, pyridine, pyridone,

pyl'll'l'lldll'le. pyrrolidine, pyrrolidinone, tetrahydropyran, 14,5 S-tetmhydro-pyndazmyl,
tetrazine, tetrazole, thiadiazole, thiazole, thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-
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triazine, 1,3,5-triazine, 1,2, 3-triazole or 1,2,4-triazole, wherein said heterocydyl is
unsubstltuted or mono-, di- or tnsubstltuted mdependentiy of one another by R14,

3. ~{C1-Cghalkvl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

indepeniiently of one anott_ler by R4, wN. -

4. (C3-('§)-cydoalkyl or .

5. -C(O)-N(R“)-R"z

R3|s 1) hydrogen atom,

2)

9

4
5)

6)

8)

9)

10)

1)

12"

13)
14)
15)

. 16)

17)

halogen,

~(C1-Cq}alkyl, wherein alkyl is unsubstltuted or mono-, di- or tnsubstltuted
independently of one another by R13, '

«{C4-C3)-perfluoroaliyl, -

‘phenyl, wherein phenyl is unsubstituted or mono-, di- or tnsubshtuted

independently of one another by R13,
-{Co-C4)-alkylene-0-R19, whe!'eln R19§ ls_

a) hydrogen atom, _
- b) -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted-independently of one another by R33,
9 -CF3, or
d  CHR,
(N,
-NR1 0.502_R1 o

-50¢-R11, wherein s is 1 or 2,

-S0p-N{R11)-R12, wherein tis 1 or 2,
{Co-C4)-atkylene-ClO)-RT1,

-{Co-Cq)alkylene-C(0)-0-R1?, |
{Co-C4alkylene-CIO)-NR1T)-R12,
-{CgCq-alkylene-N{R11)-R12,
{Co-Cgfalkylene-C{OFO-(Cy-C.}-alkylene-0-COHCy-Cql-alkyl,
.C{0)-0-CR15, R16)-0-C{O}R17, -

—{Cg-Co)alkylene-C(0}-0-(Co-C4)-alkylene-0-C{0)-0-{C1-Cg)-alkyl,
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18) - -C{0)-0- C(R15, R16)-0-€(0)-0-R17,

19)  -(Cp-C3)-alkylene-0-CHp-CF-CHp-0-(Co-C3)-alkvl,

20) -(Co-C3)-alkylene-0-CHop-CFp-CFy-CHy-0-(Cg-C3)-alkyl,

21)  -{Cg-CaFalkylene-0-CHo-{C1-C3)-perfluoroalkylene-CHy-OH,
22) -S04 -NR)-R13, wherein wis 1 or 2,

23)  -{CgCqhalkylene-C(O}-NR1T)-R13,

24)  -{Cp-Cq)alkylene-N(R11)}-R13, or

25) a residue from the following list

)E"““(_{ i )L,\. )L %

B Lﬂ&ﬁ‘“ Ww fo

, wherein Me is methyl,

if two -OR19 residues are attached to adjau:nt atoms they can form together with the
atoms which they are attached 1o a 1,3-dioxole ring or a 2,3-dihydro-[1,4]dioxine
ring, which is'substituted one, two. three or four times by R13,

R23is1) hydrogen atom, -

2) halogen, .

3) - -(C1-C4)alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13, '

4) -(C1-C3)-perfiuoroalkyl,

5) phenyl, wherein phenyl is unsubstituted or'mono-, di- or trisubstituted

indepehdently of one another by R13,
6) -(Co-CqJ-alkylene-O-Iiw, wherzin R19 is

. a) hydrogen atom,
b} -(C1-C4)-2lkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,
] -CF3, or '
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d) CHF,
<N, .
-NR1 0-5('_)2—R1 0
-505-R11, wherein s is 1 or 2,
-so.-h(k“?)-nﬂ. wimemin tis1or2,
-{Co-Cqralkylene-(0)-R11,

'(wilkylene{(o)'o'n1 1 '
-(Co-Cqalkylene-ClONR1)-R12,

. 4Cp-Cakalkylene-N(R11)R12,

<{Co-Colalkylene-C(0}-0-(Cx-Cqhatkylene-0-C{OHC1-Cqh-alkl,
-(0)-0-C[R15, R16)-0-C[0)-R17,
-(Co{z)llkvlene{(o)-o-(cz-cd-ﬂ'kvlene-O-C(O)-O-(Cer-ilkvl.
-€(0)-0- C{R15, R16)-0-C(0)-0-R17,
-(Co-C3)-alkylene-0-CHy-CF2-CH-0-{Co-Ca)-alkyl,
~Co-Ca)-alkylene-0-CHy-CF >-CF>-CH2-0-{Cp-Ca)-alkyl,
-(CD-C3)-alkylene-O-CH2-(C1-C;)-perﬂ!.loroalkylene-CI-IZ-OH.

-50,,~N(R11)-R13, wherein wis 1 or 2,

'(éo{d-aliw=neqo).um1 1').R13 '
'(W-ilkﬂene-N(R11).g13' or

a residue from the following list

°=(_C)L/))L, )L \<—Zo

, Wherein Me is methyl, .
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if two -OR19 residues are attached to adjacent atoms they'an form together with the

" atoms which they are attached to a 1,3-dioxole ring or a 2,3-dihydro-[1,4]dicxine

ring, which is substituted one, two, three or four times by R13,

R11andR12  together with the nitrogen atom to which they are bonded can form a ring
selected out of the group azepine, azetidine, 1,4-diazepane, dioxazole, dioxazine, 1,2- .
diazepine, 1,3-diazepine, 1,4-diazepine, imidazole, imidazoline, imidazolidine, isothiazole,
isothiazolidine, isothiazoline, isoxazole, isoxazoline, isoxazofidine, 2-ismxamline,
ketopiperazine, morpholine, [1,4}-oxazepane, oxazole, piperazine, piperidine, pyrazine,
pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrro_lidinone. pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, thiophene, 1,2,3-triazine, 1,2,4-trlazine, 13,5
triazine, 1,2,3-triazole or 1,2.4-triazole; wherein said ring is unsubstituted or mono-, di- or
trisubstituted independentl.y of one another by R13,

R13is fluorine, chiorine, -NOp, -CN, =0, -OH, -CF3, -{0)-0-R10, C{O}-N(R10)-R20,
-N(R10}-820, -{Cy-C3}-alkylene-0-R19, -Si-(CH3)3, -N(R10}5{0),-R19, -S-R19, -50>-R10,
5{0)z-N[R10-R2D, -CIO}R10, -C4-Cq)alkyl, 4C1{a)-alko¥v. phenyl, phenyloxy-, -0-CF3,
-(c1-c3)-p_erﬂuo_rdauq|. -NH-C{0)-NH-R10, 4c044}alky|{(oyo-£(n1 5, R16)-0-C(0}-R17,

 {Cq-Cq)-alkoxy-phenyt, {Co-Cahalioyl-Clo)-0-C{R15, R16}-0-C(0}0-R17,
-O-R15, NH-C{0)}-0-R10, or a residue from the followmg list

i _i,sg /U\ CF,izi -OH

e A

and, wherein Me is methyl,
R33is fluorine, chiorine, -NO3, -CN, =0, -OH, -CF3, -C(0)-0-R19, -C{O}-N(R10).R20,

-N{R10}-R20, {(Co-C3)-alkylene-0-R10, -Si-{CH3)3, -N(R10}-5(0)»-R19, .5-R10, -50,-R10,
-5{0)2-N(R10}-R20, .¢(0)-R10, -(C4-Cg)-alkyl, {C1-Cg)-atkoxy, phenyloxy-, -0-CF3, {C1-C3)

. perfluoroalkyl, -NH-C[O}-NH-R10, (Co-Cg)-alkyl-C(0)-O-C(R1S, R16)-0-C(0}-R17, -C1-Cq)-

alkoxy-phenyl, -(Cg-Cq)-alkyl-C{0)-0-CIR15, R16)-0-C{0)-0-R17, -0-R15, -NH-C[0}-0-R10, or a
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residue'fmm the following list

J\/’N)L,so, )L,\é&\tz \°

-OMe

and, wherein Me is methyl,

R10and R20 are independently of one another hydrogen, -{C1-Cg)-alkyl,
-{Co-Cq)-alkyl-OH, -(Cg-Cq)-alkyl-0-(Cq-Cq)-akyl or {C1-Ca)-perfluoroalkyl, .

R15and R16 are independently of one another hydrogen, {C1-Cgl-alkyl, or together
form a ring out of the droup cycloprapyl, cydobutyl, cydopentyl or cydohexyl, wherein
each ring is unsubstituted or substituted one to three times by.R"o, and

R17is -{C1-Cg-alkyl, {C1-Cg)-alkyl-OH, {C3-Cglalkyl-0-{Cq-Cg)alkyl, -{C1-Cg)-alkyl-0-{Cs-
Cg)-alkyl-(C;-C;)—cydoalkyI.. -(Cﬁ-.Cd-alkyl-(CyCa)-qdo_alkyl. wherein said cydoalkyl ringis -
unsubstituted or substituted one, two or three timés by ~OH, -0-(Cq-Cq)-dlkyl or R 0,

A compound of formula | as claimed in daims 1 to '4, wherein
ROis 1) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RSB,

2 a heterocydiyl selected out of the group indolyl, isoindolyl, benzofuranyl,
benzothiobhenyl. 1,3-benzodioxolyl, indazolyi, benzimidazolyl, benzoxazolyl,

benzothiazolyl, quinolinyl, isoquinolinyl, chromanyl, isochromanyl, dnnolinyl,

quinazolinyl, quinoxalinyl, phthalazinyl, pyrideimidazolyl, pyridopyridinyl,
pyridopyrimidinyl, pyn'dyl. purinyl and pteridinyl,

whereip said heterocydyl is unsubstituted or mono-, di- or trisubstituted
mdependently of one another by RB,

3} - aheterocyciyl out of the group pyridyl, 2-pyridyl, 3-pyridyl, 4-pyridyi,
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyl, 3-furyl; thienyl, 2-thienyl, 3-thienyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, triazolyl, tetrazolyl,

pyridazinyl and pyrazinyl, wherein said heterocyclyl is unsubstituted or ‘mono-, di- or
trisubstituted independently of one another by RS,
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and in addition is substituted by a residue selected out of the group pyridyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, 2-furyi, 3-furyl; thienyl, 2-
thienyl, 3-thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazotyl,

- isothiazolyl, triazolyl, tetrazolyl, pyridazinyl and pyrazinyl, wherein said residue is

unsubstitated ar mono-, di- or trisubstituted independently of one another by R8

RBis 1. isF, €, Br, ],

2 -C{0)-NH,,

3,  -{CCJ)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, -OH or a methoxy residue, or

4. -0-(C1-C4)-alkyl wherein alkyl is unsubstituted or mono-, di- or
trisubstituted mdependently of one. anothel: by halogen or a methoxy residue,

_ prowded that R8 is at least one halogen, -C(O) NI-I; or —=0-(C+-Ca)-alkyl reﬂdue. ifROisa aryl

ora heterocydyl, which are as defined above, - i
substructure D is a residue selected out of the group pyridyl, pyridyI-N-o:;id.e. pyrrolyl,
furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, isothiazolyl,
thiadiazolyl, pyrimidinyl, pyridazinyl, pyrazinyl and is unsubstituted or substituted 1,2, 3
or 4 times by I!33..or is substituted 1 or 2 times by =0, :

Q isa direct bond, -C{O); -50-, {Cr-Ca)-aikylen of -(Ce ~Ca)-alkylen-C[O)}-NR10-,

Rlis hydrogen atom or <{C1-G2)-alkyl, '

" R2is adirec bond or +{G-Cz)-alkylen, or

R‘-N—Rlv an form a 4- to 7- membeéred cydic group out of the group plperldme.
piperazine, pyrldme pynmldlne. pyrrolidine, pyrrolidinone, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole, 1,2 4-triazole, tetrazine, tetrazole, 1,2-di |qzep|ne. 13-
diazepine, 1,4-diazepine, azepine, ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-
isoxazoline, morpholine, thiazole, isothiazole, thiadiazole or thiomorpholine, wherein said

- cyclic group is unsubstituted or mono-, di- or frisubstituted independently of one another

by R14, _

R14is fluorine, chiorine, -0 {C1-Cq)-alkyl or -NH;, _ v
Vis 1. acgdic resldue out of the group cnntalnlng compounds, which are derived

from azaindolyl (1H-pyrrolopyridyl), azetidine, azepine, aziridine, azirine, 1,4-diazepane,
1,2-diazep'ine. 1.3-&iazepine. 1,4-diazepine, diazirine, 1,3-dioxolane, dioxazole, furan,

imidazole, isoquinoline, isothiazole, isothiazolidine, isothiazoline, isoxazole, 2-isoxazoline,
isoxazolidine, ketopiperazine, morpholine, 1 ,z:oxazine. 1,3-0xazine, 1,4-0xazine, oxazole,
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1,2-oxathiolan, piperidine, pyran, pyrazine, pyrazole, pyridazine, piperazine, pyridine,
pyridone, pyrimidine, pyrrol;:. pyrrolidine, pyrrolidinone, quinazoline, quinoline, tetrazine,

" tetrazole, thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thietan,
thiomorpholine, thiophene, thiopyran, 1,2,3-triazine, 1,2 4-triazine, 1,3,5-triazine, 1,2,3-

triazole or 1,2, 4-triazole,

wherem said cydic residue is unsubstltuted or mono-~, di- or tnsubstltuted
i_ndependently of one another by R14, or

2. ° phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

. mdependently of one another by R14,

Gis  adirect bond,-(CH,)_-, of -(CH ,)m-NRW-,

" mis theintegerszero,1,2,3 or4,

Mis 1. a hydrogen atom, . .

- 2 heterocydyl, wherein heterocyciyl is a resndue out of the group whichan -
be derived from 1,4-diazepane, ketomorpholine, thlophene. pyridazone, piperidine,
piperazine, pyridine, pynmld' ine, pyrrolldme, pyrrolidinone, pyridonyl, |m|daznle.
pyridazine, pyrazine, 1.2,3-tnazme. 1,2, 4-triazine, 1,3,5-triazine, 1.2,3-tnazole, 1 24
triazole, tetrazine, tetrazole, 1,2-diazepine, 1,3-diazepine, 1, 4-diazepine, azepine,
ketopiperazine, oxazole, isoxazole, isoxazolidine, 2-isoxazoline, morpholine, thiazole,
isothiazole, tetrahydropyran, 1,4,5,6-tetrahydro-pyridazinyl, thiadiazole or thiomorpholine,
wherein said heterocydyl is unsuhstltuted or mono-, di- or trisubstituted independently of
one another by R14, .

3. -[Cr-Cd-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted _
independently of one another by R14, or .

4 deGioydoalkyl,

| R13is 1) hydrogen atom,

2) halogen, .

3) +{Cy-Cqlaliyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted .
independently of one another by R13, '

4)  -Cq-Ca)-perfiuorcalkyl,

5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R13,
6) -(Co-Cq)-alkylene-0-R19, wherein R19 is

a) hydrogen atom,
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b) {C1-C4-alkyl. wherein alkyl is unsubstituted or mono-, di-

or trisubstituted iﬁdependently of one another by R33,

g  ARor '

d  -GiFy, - .
m' . b - . -
-NR10.502-R10, '

50¢-R11, wherein sis 1 or 2,

"-SO-N[R11)-R12, wherein tis 1 or 2,

-{Co-Cq)-alkylene-c(o}-R11,
-(Co-Cd-aikvlene-C(O)-O-R11.
CgCaralioenc-COPNRIR1Z,
-(Cg-Cq)-alkylene-NR11)}-R12,

| -(Co-C2)alkylene-C(0)-0-{C-Cq)-atkylene-0-C(OHCq-Cy)-alkyl,

-C(0)-0-C(R15, R16)-0-C(0)-R17,

- -{Cor€Jalkylene-C{0}O-{C2-Cyalkyine-0-C(O}O-{y-Cealk,

-C(0)-0- C{R15, R16)-0-C{0)-0-R17, or

a residue from the following list

e JL}‘““(_C)L/ )L,s j\,,'sé' \Q

0 :
)L-,o -0 \(_€ ﬁ’" >'°\J§r ﬁ
. ﬁ OM
20 whereln Me is methyl, .
R23is 1) hydrogen atom,
2 halogen, :
3) ~(C4 {4)-alkyl wherein alkyl is unsubstituted or mono-, di- or tnsuhstltuted
independently of one another by R13,

"25 - 4) -(C4-C3)-perfluoroalkyl, '
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4{Cg-C4)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
b) -(Cq-Cq)-alkyl, wherein alkyl is unsuhstltuted or mono-, di-
or trisubstituted independently of one another by R13,
q -CF3 or T -
d -~ -0HFR, -
N,
-NR10-50,-R19,

"50¢R11, wherein sis1or2,

-501-N(R11)-R12, wherein tis 1 or 2,

+{Cg-C4)alkylene-C(O}-RTT,

Cg-Cqalkylene-Clo}-0-RTT,

<Co-Cqlalkylene-COINRITHRIZ,
-(Co-Cq)-alkylene-N(R11)-R12,

. *Cg-CJalkylene-C(0}-0-(Cy-Cq)-alkylene-0-C{0}{Cy-Cq)alkvl,
C(0}-0-C(R15, R16}-0-C(O}R17,

. =~{Cg-Colalkylene-C{0)}-0-(C-Cq)-alkylene-0-C(0)-0-{C1-Cglalkl,
-C{0)-0- C(R15, R16}-0-C(0}-0-R17, or

a residue from the following list

)y *—’C i/" " A LA "‘Qas,- \Q

)L " 3 OM.\(_C /& }-o\/J\r /{LNH

wherein Me is methyl,
R11 and R12 are independently of one another identical or different and are

1)

hydrogen atom,
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©2)  4Cq-Cqkalkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
'indepehdently of one anotherby R13,
} A -cydoalkyl,

_ 4 - R17, or
5 5) -(C:er-aIkyi-(qq 5)-heterocydy|, wherein alkyl and heterocydyl
" independently from one another are unsubstituted or mono-, di- or trisubstituted

by R13 and wherein heterocydyi _is sele‘ded out of the group azetidine, cyclopropyl,
cyclobutyl, 4,5-dihydro-oxazole, imidazolidine, morpholine, (1 A)oxazepane,

oxazolidine, piperidine piperazine, pyrrolidine, tetrahydrothiophene, thiazolidine
@ 10 _ or thiomorpholine, or -
R11and R12 together with the mtrogen atom to which they are bonded form a
heterocyclic ring, which is selected out of the group azetidine, cycdlopropyl, cydobutyl, 4,5-
dihydro-oxazole, imidazolidine, morpholine, n‘.4}6xazepane. oxazolidine, pipéridine. '
piperazine, pyrrolidin_e, tetrahydrothiophene, thi;zolidine or thiomorpholine,

15 R13is . fluorine, -CN, =0, -OH, -CF3, C{0)}-0-R10, -C(O)-N(RW)LRZO. -N(R10)-R20,
{C3-Cg )-cydoaliyl, {Co-Ca)-alkylene-0-R10, -Si-{CHa)3, -S-R10, -50,-R10,
-(C1-(f3)-perﬂuoroallcﬂ. or a residue from the fallowing list .

i’f S Ay cﬁ—é’)to

and, wherein Me is methyl,
20 - R3is _ﬂuorine. -CN, =0, -OH, -CF3, -C(O)-o-h‘w. C{OFNR19-R2D, .N(R10)-R20,

h -{Co-C3)-alkylene-0-R10, Si{CH3);,-S-R10, -S02-R19, -{Cy-Ca)-perfluoroalkyl, or a residue from
the following list '
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/ﬁ\ //N sg, /IL , ‘CF \<_£ i on ‘om
o) S

S 4
w . and, )_N wherein Me is methyl,

R10 and R20 are independently of one another hydrogen, -(C1-c4)-a|ky| or

-C1-Cy)-perfiuoroalkyl,

R15 and R16 are independently of one another hyd.rogen. {Cq {4):alkyl, or logether

form_ a ring out of the droui: cydéprnwl. cyclobutyl, cydopentyl or cydohexyl, wherein

each riny is unsubstituted or substituted one to three times by R10, and '

R17is -{Cq-Cglaliyl, -(C1-Cq)-alkyl-OH, -{Cq-Cg)-alkyl-0-{Cq-Cg)-alkyl, {C4-Cg)-alkyl-0-(Cq-

Cg)-alkylH{C3-Cg)-cydaalkyl, -(éo-CG)-alkyl-(cg,-Cﬂ)-q'doalkyl. wherein said cydoalkyl ring is

unsubstituted or substituted one, two or three times by —OH, -0-(C1-Cq)-alkyl or R10,

A compound of formula | as ;:laiined in daims 1 to 5, wherein

“ROis 1. phenyl, wherein phenyl is unsubstituted or mono- or disubstituted

independently of ohe another by RS,

2. pyridyl or benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted independently of one another by R8, or.

3, a heterocydyl out of the group thienyl, thiadiazoiyl, isoxazolyl and

‘ thiazolyl, wherein said heterocycly is substituted by a residue selected out of the group

thienyl, 2-thienyl and 3-thienyl, wherein said residue is unsubstituted or mono- or
disubstituted independently of one another by RS,
RBis F,Cl,Br,-OCH3 or -C(D)-_NHz.

substructure D is a residue selected out of the group pyridyi, pyridyl-N-oxide, pyrrolyl,

* thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, _
pyrimidinyl, pyridazinyl or pyrazinyl and is unsubstituted or substituted 1, 2, 3 or 4 times

by R23, or is substituted 1 or 2 times by =0,
Q i a direct bond, -C(0)-; -505-, -CH2-C{0)-NH:, methylene or ethylene,

Rlis hydrogen atom,
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R2is a !iir_ect bond or methylene,

R1-N-RZV can form a'4- to 7-membered cyclic group out of the group azetidine,
pyrrolidine, piperidine and piperazine,

R14is fluorine, chlorlne. =0, methyl, ethyl-or -NHZ,

5 Vis 1. a resulue out of the group containing compounds which is derived from
' azaindolyl (1H-pyrrolopyridyl), azetidine, 1.4-dia:epan-e. isoxazole, isoquinoline,
piperazine, piperidine, pyrazine, pyridazine, pyrimidine, pyrrolidine, quinazline,
quinoline or tetrahydropyrane,
 wherein said cyclic residue is unsubstituted or mono- or disubstituted
i~ 10 . lndepemlently of one another by R14, or .
@ 2. phenyl, wherein phenyi is unsubstituted or mono- or disubstituted -
. . independently of one another by R14,
Gis adirec bond, CH2)m=» OF -(CH;)m-NRW-,
) mis the integers zero, 1or2,

‘15  Mis a hydrogen atom. (Cx-Cq)alivl, azepanyl cydopropyl, cydobutyl, cyclopentyl,
cydohexyl, imidazolyl, ketomorpholinyl, morpholinyl, [1,4]0xazepanyl, piperidinyl,
pipe_ridonyl. pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolidinyl, 1,4,5,6-
tetrahydro-pyridazinyl, or tetrahydropyranyl, wherein the residues are unsubstituted or
mono- or disubstituted independently of one another by R14

20 R3is 1) hydrogen atom,
2) fluorine, chlorine,
' ' 3) -{C1-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, dl- or trisubstituted  \
independently of one another by R13,
4) +Cq -C;ﬂ-perfludroall:yli
25 5)  phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
' ' independently of one another by R13,
" 6 .-{Co-Cplalkylene-0-R19, wherein R19 is

a) hydrogen atom, ]
b} ~(Cy-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di-
30 . or trisubstituted independently of one 'another by R33,
.9 <CF3, 0r
d) ~CHF,
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7’ 'CNn
8)  -NR10.50,R10, .
9) -SO,-R",wherein' sis1or 2.-
' 10)°  -SO¢-N(R11)-R12, wherein tis1 or2,
5. 1) -{Co<Cqralkylenc-Clo}R1?, '
12) . -{Cg-Cq)-alkylene-C(0)-0-R11,
13)  -{CoCq)aliylene-Clo}-NR1)R1Z,
_14) 7 {Cp-Cyalkylene-NRT)-R12,
(a:i}. 15)  -{CgCoalkylene-C(0)-0-(Co-Cql-alkylene-0-CIOHCq-Cq)-alicl,
10 16)  -C{0)-0-C{R15, R16)-0-C(O)}-R17, '
: 1, —{Co-Colalkylene-C(0)-0-(Co-C4)-alkylene-0-C(0)-0-(C1-Cg)-alkyl, or
18) - <{0)-0- C[R15, R16)-0-C{0)-0-R17,
R23is 1) N hydrogen atom,
. 2) " fluorine, chlorine, _
15 3)  -C1LqHalkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
.. independently of one another by R13,
4) ; 4C4-C3)-perflucroalkyl,
5) -{Co-Cz)-alkylene-0-R19, wherein R19 is

a) hydrogen atom, - _
“9‘ - : b) -(c1-t4)-alkyl, wherein alkyl is unsubstituted or mono-, di-
v or tﬁmhﬁimtd independently of one another by R13,
g = <LR,or
d) " —CHF,
"6 <N, |
25 7)  -NR1050,-R10,
8  -SOg-R11, whereinsis1or2,

© 9)  -SO-N{R11)-RV2, wherein tis1or2,
10). . {Cg-Cq)alkylene-CiO)-R11, |
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11)  -{CgCq-alkylene-c(0}0-R1T,
12)  -(Co-Ca)alkylene-C(OFNRTT)-R1Z,
13)  -(CgCqlalkylene-NR11)}R12,
14) -(Co-czjalkylene-c(o)-o-(cz-qj-alkylene-o-C(OHq{4)-alkv_|,
15) * -C{0)-0-C{R15, R16}-0-C{0)-R17,
16) —{Cg-Cpldlkylene-C(0)-0-(Co-Cq)-alkylene-0-C(0)-0-{C1-Cg)-aliyl, or
17)  -cl0}-0- ((R1S, R16)-0-C{0)-0-R17,
R11 and R12 are independently of one another identical or different and are
1) hydrogen atom, . ]
2 -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-~, di- or trisubstituted
independently of one ancther by R13,

3) - -{Co-Cgralkyl{C3-Cg)cycioalkyl,

4 OR7,or
5) -{Co-Cgalkyl-heterocyclyl, wherein alkyl and heterocyclyi independently from one
another are unsubstituted or mono-, di- or trisubstituted by R13 and wherein

petemcyclyl is selected out of the group azetidine, imidazolidine, m_orpholine. (1.4)-
" oxazepane or pyrrolidine or '

“R11 and R12 together with the nitrogen atom to which they are bonded can form a _

ring, wliich.is selected out of the group azetidine, imidazolidine, morpholine, (1,4)-
oxazepane piperazine, pipe(idi'ne. pyrrolidine or thiomorpholine,

R13is fluorine, -CN, =0, -OH, -CF3, -C(O)-0-R1d. -{0)-N{R10)-r20, -N(R10)-R20,

{C3-Cg }cycloalkyl, -(q',ac_a,)-aikylene-o-a" 0, -Si-{CH3)3, -S-R10, -505-R10, or
-((51-(3)-perﬂunroalkyl,

R33is fluorine, -CN, =0, -OH, -CF3, -C(0)}-0-R10, '-C(O)-N(R'l_ 0).r20, -N(R1°)-|iz°._

-(co-cgl-almene-o-afﬂ. -Si-{CH3)3, -S-R10, -S02-R19, or -(C1-C3)-perfluoroalkyl,
R10 and R20 are independently of one anot.her hydrogen, ~(C-C4)-alkyl or
~{C1-C3)-perfluoroalkyi,

R15.and R16 are independently of one another hydrogen, -{C1-C¢)-alkyl, or together

form a ring out of the droup cyclopropyl, cydabutyl, cyclopentyl or cydohexyl, wherein
each ring is unsubstituted or substituted one to three times by R10, and
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R171s -{C1-Cg-alkyl, -{Cy-Cg)-alkyl-OH, -Cy-Cglalkyl-0-{Cy-Ca)alkyl, -Cy-Cehalkyl-0-(Cy-
Ca)-alkyl-{C3-Ca)-cydoalkyl, -(Co-Ce)-alkyl-{Ca-Ca)cycioalkyl, wherein said cycloalkyl ring is
unsubstituted or substituted one, two or three times by ~OH, -0-{C1-Cql-alkyl or R0,

A compound of formula | as daimed in claims 1 to 6, wherein .
ROis 1. pyridyl c-nr benzothiophenyl, wherein pyridyl and benzothiophenyl are
unsubstituted or mono- or disubstituted indépendently of one another by R8, or

2, a heterocydyl out of the group thienyl, thiadiazolyl, isoxazolyl and
thiazolyl, wherein said heterocydyl is substituted by a residue selected out of the group
thienyl, 2-thienyl and 3-thienyl, wherein said residue is unsubstituted or mono- or
disubstituted independently of one another by RS,
R8is- F,Q, Br,-OCH3 or -C{O}-NH3,
substructure D is pyridyl and is unsubstituted or substituted 1, 2, 3 or 4 times by R3, or is
substituted 1 or 2 times by =0,
Q is -CH>-C(0)-NH- or methylene, .

Rlis hydrogen atom,
R2js a direct bond,

" R14is fiuorine, chlorine, =0, methyl, ethyl or -NH3,

25

30

Vis piperidine, wherein piperidine is unsubstituted or rnon-o- or &isubstituted
independently of one another by R14,
Gis. adirectbond,

Mis a hydrogen atom; (C;-C4)-alkyl, isopropyl, or pyridyl, wherein the residue is
unsubstituted or mono- or disubstituted independently of one another by R14
R3is 1) hydrogen atom,

2) fiuorine, chiorine,

3 . <{C1-Cq)alkyl, wherein alkyl is unsuhst-ituted or mono-, di- or trisubstituted
indepeﬁdently of one another by R13, |

4) -{CgC)-alkylene-0-R19, wherein R19 is
a) hydrogen atom or ]
b) -{C{-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R13,

5) - -{Cp-Cq)-alkylene-C(0)-0-R11 or
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6  -(Co-Cq)alkylene-ClO}-NRIMR12Z,

R1.1 and R12 are independently of one another identical or diﬁeren.l and are

1) hydrogen atom or

2) - -(Cq-Cq)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of orie another by .R13. or

‘R11 and R12 together with the nitrogen atom to which tiley are bonded an form a

ring, which is selected out of the group azetidine, imidazolidine, morpholine, {1,4)
oxazepane piperazine, piperidine, pyrrolidine or thiomorpholine,

R13is fluorine, =0, -OH, -CF3, -C(0)-0-R19, -C{0)-N{R10)-R20, -N{R10)-R20, or
4(0{3)-aikylenbo-k1 0, '

R10 and R20 are independently of one another hydrogen, ~(C-Cq)-alkyl or -(C4-C3)-
perfluorcalkyl. '

A compound of Iormula | as claimed in one or more of daims 1 to 7, wherein the
compound of formula 1is 1 -{5-{5-Chioro-thiophen-2-yl}-isoxazol-3-yimethyl]-1 H-pyrrolo[z 3-
blpyridine-2- arboxylic acid (1-isopropyl-piperidin<4-yl}-amide,
1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yl methyl]-z-('l-isopro[irl-piperidin-{- ylarbamoyl)-
1H-pyrrolo[2,3-b]pyridine-5-carboxylicadd methyl ester,
1-[5-(5-Chloro-thiophen-2-yl)-isaxazo!-3-yimethyl]-2{1-isopropyl-piperidin-4- ylarbamovl)-
1H-pyrrolo{2,3-b]pyridine-5-arbaxylic acid, :

1 [5-(5-Chloro-thmphen-z-yl)-lso:azol-a-ylmethyl]-1 H-pyrrolo[2,3- b]pyndme-z,s-

‘diarboxylic acid 5-amide 2-[(1-isopropyl-piperidin-4-yl}-amide],

1-{5-{5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl]-1H-pyrrolo[3,2-b]pyridine-2- @arboxylic .
add (1-isopropyl-piperidin-4-yl}-amide , -
1-{5-(5-Chloro-thiophen-2-yl}-isaxazol-3-ylmethyl}-2-{1-isopropyl-piperidin-4- ylarbamoyl)-
1H-pyrrolo[3,2-b]pyridine-5-arboxylicacid , '
1J5-(5-Chloro-thiophen-2-yl-iscxazol-3-yimethyl]-5-ox0-4,5-dihydro-1H-pyrrolo[3,2-
bjpyridine-2-arboxylic acid (1-isopropyl-piperidin-4-yl}-amide ,

1-[5-(5-Chloro-thiophen-2-yl}-isoxazol-3-yimethyl}-2-(3 4,5,6-tetrahydro-2H- [1,4']bipyridinyl-

4-ylarbamoyl)-1H-pyrrolo[3,2-b)pyridine-5-carboxylic acid methyl ester, .

1-[5-{5-Chloro-thiophen-2-yl)-isaxazol-3-yimethyl]-2-(3 ,4,5,6-tetrahydro-2H- [1,4']bipyridinyi-

4-ylarbamoyl)}-1H-pyrrolo[3,2-b]pyridine-S-carbaxylic acid ,
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1-{5-(5-Chloro-thiophen-2-yl)-isaxazol-3-ylmethyl]-5-{2-methaxy-ethoxy)-1 H-p.yrrolo[z,a-

_ dpyridine-2-aarboxylic acid (1-isopropyl-piperidin-4-yl}-amide,

1-[5-{5-Chloro-thiophen-2-yl)-isoxazol-3-yimethyl]-5-2-hydroxy-ethoxy)-1H-pyrrolo[2,3-
cpyridine-2-arboxylic acid (1-isopropyl-piperidin-4-yl}-amide , '
1-{(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-5-(2-methoxy-ethoxy)-1H-pyrrolo[2,3-
cJpyridine-2-carboxylic add (1-isopropyl-piperidin-4-yl}-amide, .
1-{(5-Chloro-pyridin-2-ylarbamoyl)-methyl]-5-(2-hydroxy-ethoxy}- 1H-pyrrolo[2 3- c]pyridine-
2-arboxylic acid (1-isopropyl-piperidin4-yl}-amide ,
1-{6-Chloro-benzo[b]thiophen-2-yimethyl)-5-(2-methoxy-ethoxy)-1H-pyrrolof2,3- c]pyridine-
2-aarboxylic acid (1-isopropyl-piperidin-4-yf)-amide or .
1-{6-Chloro-benzo[b]thiophen-2-yimethyi)-5-(2-hydroxy-ethoxy}-1H-pyrrolo[2 3- c]pyndme-z-
arboxylic acid (1-isopropyl-piperidin-4-yl}-amide .

A process for the preparation ofa compﬁund of the formula as daimed in one or more of

" “claims 1 to 8, which comprises condensing a compound of the formula 29 with a

compound of the formula HRS to gwea compound of the formula 30 and optionally
converting the compound of the formula 30 into a mmpound of the formula |,

Gjrluf{ﬁ_nn HRY R-- -——--formullll

29 : 30
wherein the residue RE' has the donation of -N{R")-R2-V-G-M as indicated in claims 1 1o 8,
but where in R8’ functional groups an also be present in the form of groups that are
subsequently transformed into the final functional groups present in —N(R1)-R2-V-G-M, and
where the residue R5 denotes the group —Q-RO or @n denote a group whichis
subsequently transformed into the group --Q-R". and where the group -(:((.))-ItB an I;e a
aarboxylic acid group or derivatives thereof, and where the groups R32 in the fol:'mulée 29

and 30 have the corresponding definitions of R3 in formula | as defined in daims X to X or
functional groups in them can also be present in protected form or in the form of precursor

" groups.
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A pharmace.utial prepa.ntion. comprising at least one compound of the formula | as
daimed in @ne or more of claims 1 to 8 in all its stereoisomeric forms and mixtures thereof

in any ratio and/or its physiologically tolerable salts and a pharmaceutically acceptable
arrier.

The use of a compound of the formula | as daimed in one or more of daims 1 to 8 in all its
stereoisomeric forms and mixtures thereof in any ratio and/or their physiologically
tolerable salts for the production of pharmaceuticals for the treatment of abnormal
thrombus formation, acute myocardial infarction, cardiovascular disorders, unstable
angina, thrpmboemb'olism. acute vessel closure associated with thrombolytic therapy or
percutancous transluminal coronary angioplasty (PTCA), transient ischemic attadks, stroke,
intermittent daudiaiion, bypass grafting of the coronary or peripheral arteries, vessel .

Juminal narrowing, restenosis post coronary or venous angioplasty, maintenance of -
vascular access patency in long-term hemodialysis patiehts, pathologic thrombus formation
. ocaurring in the veins of the lower extremities following abdominal, knee or hip surgery,

pathologic thrombus formation occurring in the veins of the lower extremities following
abdominal, knee and hip surgery, a risk of pulmonary thromboembolism, or disseminated
systemic intravascular coagulatopathy occurring in vasaular systems during septic shock,
viral infections or _anicer, or reducing an inflammatory response, fibrinolysis, or treatl-nent
of coronary heart disease, myocardial infarction, angina pectoris, vasaular restenosis, for
eample restenosis folloh;ing angioplasty itke PTCA, adult respiratory distress syndrome, -
multi-organ failure and disseminated intravascular clotting disorder, deep vein or proximal
vein thrombosis, which can occur foliowing surgery.
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(54) Titulo: Derivados de azaindol como inhibidores del factor Xa

R3 T,
[ 31 N-REv—G-M
) \
Q
ﬁo

(57) Extracto: Derivados de azaindol como inhibidores del factor Xa. La presente
invencidn se relaciona con compuestos de la férmula (I) donde R R, R?, QV,Gy
M tienen los significados indicados a continuacién. Los compuestos de la férmula I
son compuestos farmacolégicamente activos valiosos. Muestran un fuerte efecto anti-
trombético y son adecuados, por ejemplo, para la terapia y profilaxis de trastornos
cardiovasculares tales como enfermedades tromboembélicas o reestenosis. Son
inhibidores reversibles de las enzimas de la coagulacién sangufnea factor Xa (FXa)
y/o factor VIla (FVIla) y, en general, pueden aplicarse en situaciones en las que estd
presente una actividad indeseada del factor Xa y/o del factor VIIa o en situaciones
para cuya curacidn o prevencién se desea la inhibicién del factor Xa y/o del factor
Vlla. Ademds, la invencién se refiere a procesos para la preparacién de compuestos
de la férmula I, a su uso, en particular como ingredientes activos en productos
farmacéuticos, y a preparaciones farmacéuticas que los contienen.
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Derivados de azaindo! como Inhibldores del factor Xa

La presente invencion se refiere a compuestos de la formula |,

R3 R’

[N\ rv_gm
0

Ji;D—Z

en la que R%; R'; R% R% Q; V, G y M tienen los significados Indicados a continuacion.
Los compuestos de la formula | son compuestos farmacoldgicamente activos valiosos.
Muestran un fueste efecto antirombético y son adecuados, por ejemplo, para la
terapia y profilaxis de trastormos cardiovascularas tales como enfermedades
tromboembdiicas o reestenosis. Son Inhibldores reversibles de las enzimas de la
coagulacion sanguinea factor Xa (FXa) y/o factor Vila (FVlia) y, en general, pueden
aplicarse en situaciones en !as que esta presente una actividad Indeseada del factor
Xa ylo del factor Vila o en situaciones para cuya curacién o prevencién se desea la
inhibicion del factor Xa y/o del factor Vila. Ademés, la Invencién se refiere a procesos
para la preparacion de compuestos de la formula |, a su uso, en particular como
ingredientas activos en productos farmacéuticos, y a preparaciones farmacéuticas que
los contienen.

La homeostasis normal es el resultado de un equliibrio complejo entre los
procesos de Inicio del coégulo, formacion del coégulo y disclucion del coagulo. Las
Interaccionea complejas entre células sanguineas, proteinas plasméticas especificas y
la superficie vascular mantienen la fluidez de la sangre a menos que exista una lesion
y se produzca una pérdida de sangre (documento EP-A-887274). Muchos estados de
enfermedad significativos estén relaclonados con una homeostasis anormal. Por
ejemplo, la formacién de trombos locales debida a la ruplura de una placa
aterosclerftica es una causa importants de infarto de miocardio agudo y de anglna
Inestable. El tratamiento de un trombo coronario oclusivo mediante terapla trombolitica
o angioplastia percutdnea puede ir acompafiado de una reoclusién trombolitica del
vaso afectado.

Sigue existiendo la necesidad de anticoagulantes terapéuticos seguros y
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eficaces para limitar o prevenir la formacién de frombos. Lo més deseable es crear
agentes que inhiban la coagulacién sin Inhibir directamente la trombina pero
Inhibiendo ofras etapas de la cascada de la coagulacién tales como la actividad del
factor Xa y/o del factor Vlla. Actualments se cree que los inhibidores del! factor Xa
llevan asociado un menor riesgo de hemorragia que los inhibidores de trombina (A. E.
P. Adang y J. B. M. Rewinkel, Drugs of the Future 2000, 25, 368-383).

En el documento WO-A-85/28189, por ejemplo, se han descrito Inhibidores de
la coagulacién sanguinea especificos del factor Xa, de bajo peso molecular, que son
eflcaces pero no producen efectos secundarios indeseados. Sin embargo, ademés de
ser Inhibldores eficaces de la coagulacidon sanguinea especificos del factor Xa, es
deseable que tales inhibidores también tengan otras propledades ventajosas, por
ejemplo establlidad en plasma e higado y selectividad frente a otras proteasas de
serina cuya inhibicibn no se desea, tales como la trombina. Actualmente existe la
necesidad de otros Inhibidores de la coagulacién sanguinea especificos del factor Xa
de bajo peso molecular que sean eficaces y que también tengan las ventajas
anteriores.

La Inhibicién especlifica del complejo catalitico factor Vilafactor tisular usando
anticuerpos monocionales (documento WO-A-82/08711) o una proteina tal como el
factor Vila inactivado por clorometil cetona (documentos WO-A-86/12800 y WO-A-
97/47851) es un medio extremadamente eficaz para controlar la formacién de trombos
debida a una lesién arterial aguda o de las complicaciones trombéticas relaclonadas
con la septicemia bacteriana. También existen Indicios experimentales que sugieren
que la Inhibicién de la actividad del factor Vila/factor tisular inhibe la reestencsis que
sigue a una angloplastia de balbn. Se han realizado estudios de hemorragia en
babuinos e indican que la inhibicién del complejo factor Vilafactor tisular tiene la
mayor ventana de seguridad con respecto a la eficacla terapéutica y al riesgo de
hemorragla de cualquier estrategla con anticoagulantes que se haya ensayado,
incluyendo la inhibicién de la trombina, de las plaquetas y del factor Xa. Ya se han
descrito clerios Inhibidores del factor Vila. Por ejemplo, el documento EP-A-987274
describe compusstos que contienen una unidad tripeptidica que inhiben el factor Vila.
Sin embargo, el perfll de propledades de estos compuestos ain no aes ideal, y sigue
existiendo la necesidad de mas inhibidores de la coagulacién sanguinea de bajo peso
molecular que inhiban el factor Vila.

La presente Invencidn satisface las necesidades anteriores proporcionando
nuevos compuestos de la formula | que muestran una mejor actividad Inhlbidora del
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factor Xa y/o del factor Vila y que son agentes favorables con una alta
biodisponlibllidad.
1) De esta manera, la presente invencién se reflere a compuestos de la
formula |,
R3
@‘5—”1
/ N\ N~R-V—-G~M
{) ‘IP
Ro
, 8nla que
Res 1) un arlio de 6 a 14 miembros monociclico o biciclico, donde el arilo esta

R8 es

mono-, dl- o trisustituldo independientemente entre sl con RS,

2) un heterociclilo de 4 a 15 miembros monocldlico o bicidico del grupo de
bencimkiazolilo, 1.3-banzodioxolilo, benzofuranilo, benzoxazolilo,
benzotiazolilo, benzotiofenllo, cinolinilo, cromanllo, indazollio, indolilo,
isocromanilo, Isoindolilo, isoquinoliniio, fenlipiridile, ftalazinllo, pteridinilo,
purinlio, piridilo, piridoimidazolilo, piridopiridinilo, pirldopirimidinilo, pirimidinilo,
quinazolinilo, quinolilo, quinoxalinllo o 1,4,5,6-tetrahidro-piridazinilo, donde
dicho heterocicllo estd sin sustitvir o mono-, di- o trisustiuldo
independientements entra si con R6, o

3) un heterociclio de 4 a 15 miembros monociclico o biciclico, que
contlene uno, dos, tres o cuatro heterodtomos seleccionados entre nitrégeno,
azufre u oxigeno, donde dicho hetsracicliio esta sin sustituir o mono-, di- o
trisustituido independientements entre sl con R8, y

que estd adicionalmente sustituido con un heterocicllio de 4 a 15 miembros
monocidlico o biciclico, que contiene uno, dos, tres o0 cuatro heteroitomos
selecclonados entre nitrbgeno, azufre u oxigeno,

donde el heterocicllic estd sin sustituir, mono-, di- o trisustituido
Independienternente entre sl con R8,

1) halégeno,
2)  -NO,

3) -CN,

4) -C(O)-NH.,
5) -OH,

6) 'NHZI
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8) un arllo de 6 a 14 miembros monociclico o biciclico, donde el arilo esté
mono-, di- o trisustituldo independlentements entre sl con halégeno o -O-
alquilo (C1-C).

8) -alquilo (Ci-Cs), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido independlentemente entre sl con halégeno, NHz, -OH o un resto
metoxi,

10) -O-alquilo (Ci-Cs), donde el alquilo estd sin sustituir o mono-, di- o
irisustituldo independientemente entre al con halbgeno, NHa, -OH o un resto

metoxl,
1) -SO:CHs;0
12) -SO0xCFs,

con la condicion de que RB sea al menos un halégeno, -C(O)-NHz o un resto -O-
alquilo (C4-Cs), si R® as un arilo de 6 a 14 miembros monociciico o biciclico,
la subestructura

'\

) en la formula | es un grupo clclico saturado, parciaiments insaturado o
aromatico de 4 a 8 mlembros que contiene cero, 1, 2, 3 & 4 helerodtomos
seleccionados entre nitrégeno, azufre u oxigeno y esté sin sustituir o sustituldo 1, 2, 3,
4, 5 6 6 veces con R3 o sustituido 1 6 2 veces con =0, con la condicién de que dicho
grupo ciclico no sea un resto fenllo,

Q es un enlace directo, -alquileno (Ce-C2)-C(O)}-NR™-, -NR™-C(0)-NR"-, -NR™-C(O}-,
-SOz, 8lguileno (C-Ca), -{CH2)uw-NR™-C{O}NR"-(CH2)n-, -(CHz)n-NR"*-C(O)-{CHa)y.
ACH2)rSH{CHa)r, (CH2)m-C(O)(CHa)e-, ~(CH2)m-SO-NR"~(CHg)ye, ~(CHa2)-NR™-8 2
(CHal, ~(CHz)w-NR'*-SO-NR"(CHz)w, CHa)orCH(OHHCHa)r~, ~{CHa)arO-C(O)-
NR'4(CH), -alquileno (C2-C»)-O-alquileno {Co-Cs), -alqulleno (CzCa)-S(O)-,
-alquileno {Cz-Ca)-S(0)z, ~(CHa)m-NR™-C(0)-O-(CHz)r, -alquileno (Cz-C3)-S(0)-NH-
(R")-, -alqulleno (C-Ca)}N(R"")- o -aiguileno (Co-C3)-C(0)-O~(CHz)m,
donde R™ es como se define a continuacién, y donde n y m son
independientements entre si, iguales o diferentes y son los nimeros enteros
cero, 1, 2, 3, 4, 5 6 6 donde los restos alquileno que se forman por -(CHz)m~ 0
-(CH2),~ estdn sin sustituir 0 mono-, di- o trisustituidos Independientemente
entre sl con halégeno, -NH. o -OH; o -cicdoalquileno (Cs-Cs), donde el
cicloalquileno esta sin sustituir o mono-, di- o trisustituido independientements
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R’ es

entre sl con halégeno, -NH;z o -OH;
es un atomo de hidrdgeno, -alquilo (C4-C,), donde el alquilo esté sin sustituir o
sustituldo de una a tres veces con R13; -alquileno (C;-Ca)-C(O)}-NH-R’,
-alqulleno (C4-C:s)}-C(0)-O-R™, un arilo de 6 a 14 miembros monociciico o
biciclico, donde el arilo estd mono-, di- o trisustituido Independlentemente entre
sl con R8, donde R8 es como se ha definido anterlormente; un heterocicllio de
4 a 15 miembros monociclico o biciclico que contiene uno, dos, fres o cuatro
heteroatomos seleccionados entre nitrégeno, azufre u oxigeno;
-perfluoroalquileno (Ci-C,), -alquileno (C+-Ca)-S(O)-alquilo (Cs-Cy), -alquileno
(C1-Cs)-S(O)z-alquilo (C1-Cs), -alquileno (C1-C3)-S(0)N(R*)-R, -alquileno (C-
Cs)-O-alquilo (C+-Cs), -alqulleno (Cq-Cs)-cicloalqulle (C3-Cs) 0 alquileno (Co-Cs)-
het, donde het es un resto ciclico de 3 a 7 miembros que contiene hasta 1, 2, 3
6 4 heteroAtomos seleccionados entre nitrdgeno, azufre u oxigeno, donde
dicho resto ciclico estd sin sustituir o mono-, di- o trisustituido
independientemente entre si con R14,
R* y R” son, independientemente entre sl, iguales o diferentes y son un
atomo de hidrégeno o -aiquilo (C+-Cy),
un enlace directo o -alquileno (C+~-Cs), 0

R'yR junto con los 4tomos a los que estdn unidos pueden formar un grupo

clclico de 6 a 8 mlembros que contiene 1, 2, 3 ¢ 4 heteroétomos
selecclonados entre nitrégeno, azufre u oxigeno, donde dicho grupo
cidlico esta sin sustiuir o mono-, di- o trisustituido Independientemente
entre sl con R14,

R'-N-R.-V puade formar un grupo ciclico de 4 a 7 miembros que contiene 1, 2, 3 6 4

heteroidtomos eeleccionados entre nitrégeno, azufre u oxigeno, donde dicho

grupo clclico esta sin sustitulr 6 mono-, di- o trisustituido independlentemente

entre sl con R14,

R es haldgeno, -OH, =0, -alqullo (C1-Cs), -alcoxi (C4-Cs), -NO2, -C(O)-OH,
-CN, -NH;,, -C(0)-O-aiquilo (C+~Cs), -alquil (Co-Ce)-SOz-alquilo (C+-Cu),
-alquil (Co-Cs)-SOzperfiuoroalqulio (Ci-Ca), -alqull (Co-Cs)}-SO-N(R™)-
R™, -C(O)-NH-alquilo (C1-Cs), ~C(O)-Nfalquillo (C1-Ce)l2, -NR"-C(0)-NH-
alqullo (C1-Cs), -C(O}-NHz, -S-R™ o -NR'-C(0)-NH-{alquilo (Ci-Ce)l2,
donde R* y R* son, independientemente entre s/, un &tomo de
hidrégeno, -perflucroalquilo (C-Cs) o alqullo (C1-Ca),

Ves 1) un resto ciclico de 3 a 7 miembros, que contiene 1,2, 36 4

/35



10

15

20

25

30

35

Mes

R3 a5

6

heterodtomos seleccionados entre nitrbgeno, azufre u oxigeno, donde

dicho resto ciclico esta sin sustitulr 0 mono-, di- o frisustituido

Independientemente entre sl con R14,

2) un arilo de 6 a 14 miembros, donde el arilo esta sin sustituir o mono-,

di- o trisustituido, independientesmentea entre sl, con R14, 0

3) un heterocicllio de 4 a 15 miembros, moncociclico o biciclico, donde

dicho heterocicllio estd sin sustitur o mono-, di- o trisustituido,

independientements entre si, con R14,

es un enlace directo, -(CHz)mNR'*-S802NR"<CHz)n~, {CH2)a-CH(OH)-(CHz)w-,

{CHa)wr, ~(CHa}rrO~{CHz)w, ~(CHz)n-C(O}NR"{CHa)r, <CH2}-8Oz(CHz)r-,

«(CH2)aNR"-C(O}NR"~(CHz)n,  -(CH2)m-NR-C(O}(CHz)-,  ~(CH2)m-C(O)-

(CHakr, ~(CH2}-S{CHzhr, <(CHz)mSONR™-(CHalr, (CHzJn-NR™-SOz-(CHa)w-.

~(CH2)mNR"™, -(CH2)m=0-C{0)-NR"*-(CH2)s- 0 ~(CH2)m-NR'°-C(0)-0«{CHz)n-,

n y m son, independientemente entre s, iguales o diferentes y son los
nimeros enteros cero, 1, 2, 3,4,5 0686,

1) un a&tomo de hidrogeno,

2) -alqulio (C1-Cs), donde el alquilo esthd sin sustituir o mono-, di- 0
frisustituido, independientements entre si, con R14,

3) -C(O)}-N(R11)}-R12,

4)  «(CHz)rNR",

5) un arilo de 6 a 14 miembros, donde el arllo esta sin sustitulr o mono-,
di~ o trisustituido, indepandientamente entre si, con R14,

6) un heterocicliio de 4 a 15 miembros monocidico o bicldlico, donde el
heterociclilo estd sin sustitur o mono-, di- o ftrisustituido,
independientemente entre s, con R14,

[4] -cicloalquilo (Cs-Cs), donde dicho cicloalquilo esté sin sustituir o mono-,
di- o trisustituido, independientemente entre s(, con R14, o

8) un resto ciclico de 3 a 7 miembros que contiene 1, 2, 3 6 4
heteroatomos seleccionados entre nitrbgeno, azufre u oxigeno, donde
dicho resto cidico estd sin sustiiuir o mono-, di- o trisustituido,
independientements entre si, con R14, donde R14 es como se ha

definido anteriormente,
1) un &tomo de hidrégeno,
2) halégeno,

3) -alquilo (Cy-C4), donde el alqullo estd sin sustitur o mono-, d- o
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4)
5)

6)

7

8)

8)

10)
11)
12)
13)
14)
15)
18)
17)
18)
19)
20)
21)

22)

23)

24)

/39

7

trisustituldo, independientemente entre si, con R13,
-perfiuoraaiqulio (C+-Cs),
fenilo, donde el fenllo estd sin sustituir o mono-, di- o trisustituldo,
independientemente entre si, con R13,
-giquileno (Co-C4)-O-R19, donde R19 es
a) un atomo de hidrégeno
b) -alquilo {C,-C,), donde el alquilo estd sin sustituir o
mono-, di- o trisustituido, independientamente entre sl,

con R13,
c) CFs 0
d) -CHF,,
-NO;,
-CN.

-SOR", donde s 85 1 6 2,

-SON(R")}-R", donde tes 16 2,

-alquileno (Co-C4)-C(O)-R"",

-alqulleno (Co-C4)-C(0)-0-R"’,

-alquileno (Co-Ca}-C(OMN(R')-R™,

-alqulleno (C-Ca)-N(R')-R",

-NR"-80-R",

_s_R10.

-alquileno (Co-C2)-C(0)-0O-alquileno (C-Cs)-0-C(O)-alquilo (C1-Cy),
-C(0)-0-C(R15, R18)-0-C(O)-R17,

-alquileno (Co-C2)-C(0)-O-alqulieno (Cx-C,)-0-C(O)-O-alquilo (Cy-Ce),
-C(0)-0-C(R15, R16)-0-C(0)-O-R17,

-alquileno (Co-C.)-arllo (Ce-Cis), donde el arlo estd mono-, di- o
trisustituldo, independientements entre sl, con R13,

-alquileno (Cqo-Cs)-heterocicliioc (C+-Cis), donde el heterocicliio esti sin
sustituir o mono-, di- o trisustituido, independientements entre sl, con
R13,

-glquileno (Co-Ca)-cicloalquilo (Cs-Cs), donde el cicloalquilo esta sin
sustituir o mono-, di- o trisustituldo, indapendlentemente entre si, con
R13,

-alquileno (Co-Cs)het, donde het esth sin sustitulr o mono-, di- o
trisustituido, independientements entre sl, con R13,
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27)
28)
29)
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8

-alquiieno (Cg-Cy)-O-CHz-perflucroalquileno (Ci-Ca)-CHy-O-alquilo (Ce-
Ca),

-SO-N(R")}-R", donde wes 162,

-alqulleno (Co-Cy)}-C(O)}-N(R")-R™, 0

-alquileno (Co-Co-N(R")}-R™, o

un resto de la siguiente lista

(o)

Xt pr e
'E:,.H )—oJlr /kf

donde Me es metilo o,

si dos restos -OR19 estan unidos a dtomas adyacentes, pueden formar junto con los
dtomos a los que estan unidos un anillo de 5 6 6 miembros que esta sin
sustituir o sustituido una, dos, tres o cuatro veces con R",

R' y R* son, independientemente entre sl, iguales o diferentes y son

1
2)

3)

4)
5)

6)

un &tomo de hidrbgeno,

-alqullo (C4-Ce), donde el alquilo estd sin sustituir o mono-, di- o
trisusfituido independientements entre si con R13,

-alquil (Co~Co)-cicloalquilo (Cs-Cs).

-SO-R", donde tes 16 2,

-alquil (Co-Ce)arilo (CeCi), donde el alquio y el aro,
independientements enire si, estén sin susfitur o mono-, di- o
trisustituidos con R13,

-perfiuoroaiquilo (C-Cy),

/3Y
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7 -O0R",0
8) -alquil (Co-Cs)-heterocidlio (C+Cis), donde el alqulic y el heterociclilo,
independientemente entre sl, estin sin sustituir o mono-, di- o

trisustituidos con R13, o

5 R11 y R12 junto con el tomo de nlirbgeno al que estdn unidos pueden formar un
anillo heteroclclico monocidiico de 4 a 7 mlembros que ademéas del atomo de
nitrébgeno puede contener uno o dos heterostomos en el anllio iguaies o
diferentes seleccionados entre axigeno, azufre y nitrégeno; donde dicho anilio
heterociclico esté sin susfitulr 0 mono-, di- o trisustituido independientements

10 entre sl con R13,
R13 es haldgeno, -NO2, -CN, =0, -OH, -CF;, -C(0)}O-R", -C(O}NR'")R®,
N(R™)-R®, - cicloalquilo (Cs-Cs), -alquileno (Co-Ca)-O-R", -Si-{CHs)s. -N(R')-
S(0),-R", donde u es 1 6 2, -S-R", -SO~R"™, donde r es 1 6 2, -S(0)-N(R")-
R™, donde v es 1 & 2, -C(O)-R", -alquilo (C1-Cs), -alcox (Cy-Cs), fenito, fenil-
15 oxi-, -O-CFs, -alqull (Co-Cs)-C(0)-O-C(R15,R18)-0-C(0)-R17, -alcoxi (C1-Cq)-
fenilo, -alquil (Co-Cs)-C(O)0O-C(R15, R18)-0-C(O)-R17, -perfiuoroaiquilo (C-
GCs), -O-R15, -NH-C(O)-NH-R", -NH-C(0)-O-R", 0 un resto de la sigulente lista

J\N/ J\ A /ﬂ\ /802 \(:N:Co /ﬁ\n,m J\N-OM'

n CF,
pog Wﬁ{" ~ e~

frfrdy bl

)‘5{

20 R"yR® son, independientemente entre si, hidrdgeno, -alquilo (C-Cs), ~alquil (Ce-C4)-
OH, -alquil (Co-C4)-O-alqullo {C+-Cs) 0 -perfluoroalquilo (C+-Cs),

R15 y R16 son, independientemente entre si, hidrégeno, -aiquilo (Cy-Ce), 0 junto con

el 4tomo de carbono al que estin unidos pueden formar un anilio carbociclico
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R17

10

de 3 a 8 mlembros que esté sin sustitulr o sustituido de una a fres veces con
R’", y

as -alquilo (C4-Ca), -alquil (C,-Ce)-OH, -alqull {C+-Ce)-O-alquilo (C1-Ce),
-cicloalquilo (Cs-Cs), -alqull (C+-Ce)-O-alquil (C4-Cs)-cicloalquilo (CxCs), -alquil
{C1-Ce)-cicioalquilo (Cx-Cs), donde dicho anilio cicioalquilo estd sin sustituir o
sustituido una, dos o tres vaces con -OH, -O-alquil (C+-C4) 0 R",

en todas sus formas esterecisoméricas y mezclas de las mismas en cualquler

relacion, y sus sales fislolégicamente tolerables.

2)

R°es

De esta manera, la presente invencién se refiere a compuestos de la formula |,
enla que

1) un arillo de 6 a 14 miembros monociclico o biciclico def grupo de fenllo,
naftilo, bifenililo, antrilo o fluorenilo, donde el arilo estd mono-, di- o trisustituido
independientemente entre sl con R8,

2) un heterccicliio del grupo de bencimidazolilo, 1,3-benzodioxollio,
benzofuranilo, benzoxazolilo, benzotiazolilo, benzoticfenlio, cinolinilo,
cromanllo, Indazolllo, indolllo, Isocromanilo, isoindolilo, Isoquincliniio,
fenilpiridilo, ftalazinilo, pteridinilo, purinlio, piridilo, piridoimidazolilo,
piridopiridinilo,  piridopirimidinilo,  pirimidinllo,  quinazolinio,  quinolilo,
quinoxalinilo o 1,4,5,6-tetrahidro-plridazinilo, donde dicho heterocicillo esté sin
sustituir o mono-, di- o trisustituido independientemente entre sl con R8, o

3) un heterocidlilo, donde el heterociclllo se selecciona entre el grupo de
acridinllo, azabencimidazolilo, azaespirodecanilo, azepinllo, azstidinilo,
azrdinilo, bencimidazolilo, benzofuranilo, benzotiofuraniio, benzotiofenilo,
benzoxazolllo, benzotiazolilo, benzotriazolilo, benzotstrazolllo, benzolsoxazolilo,
benzolsotiazolilo, carbazolilo, 4aH-carbazolllo, carbolinilo, cromanlio, cromenilo,
cinolinllo, decahidroquinolinlio, 4,5-dihidrooxazolinlio, dioxazolilo, dioxazinilo,
1,3-dioxolanilo, 1,3-dioxolenilo, 6H-1,5,2-dltiazinlio,  dihidrofurof2,3-b]-
tetrahidrofuraniio, furanilo, furazanllo, imidazolidinilo, Imidazolinilo, imidazolilo,
1H-indazolilo, indolinllo, indolizinilo, indolilo, 3H-indolilo, isobenzofuraniio,
isocromanilo, isoindazolilo, isoindolinilo, Isoindolilo, isoquinolinlio, isotlazolilo,
isotiazolidinllo, isotiazolinllo, Isoxazollio, Isoxazolinilo, isoxazolidinilo, 2-
Isoxazolinilo, cetopiperazinilo, morfolinllo, naftiridinilo, octahidrolsoquinolinilo,
oxadiazoliio, 1,2,3-oxadiazollio, 1,2,4-oxadiazolilo, 1,2,5-oxadiazollio, 1.3,4-
oxadiazolilo, 1,2-oxa-fiepanilo, 1,2-oxatiolanlio, 1,4-oxazepanlio, 1,2-oxazinilo,
1,3-oxazinilo, 1,4-oxaznilo, oxazolidinlio, oxazolinlio, oxazolllo, fenantridinlio,
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fenantrolinilo, fenazinilo, fenotlazinilo, fenoxatlinilo, fenoxazinilo, falazinilo,
piperazinilo, piperidinilo, pteridinilo, purinilo, piranilo, pirazinllio, pirazolidinilo,
pirazolinilo, pirazllio, pirdazinilo, pirfidooxazolllo, plridoimidazolllo,
piridotiazolilo, piridilo, pirimidiniio, pirrolidinilo, pimrolidinonilo, plrrolinilo, 2H-
pimollio, pirmolllo, quinazolinllo, quinolinilo, 4H-quinolizinilo, quinoxalinllo,
quinuclidinlio, tetrahidrofuranlio, tetrahidroisoquinolinilo, tetrahidroquinolinilo,
1,4,5,6-tetrahidro-piridazinilo, tetrahidropiridinilo, tetrahidrotiofenilo, tstrazinilo,
tetrazolilo, 6H-1,2,5-tindiazinllo, 1,2, 3-tiadiazolilo, 1,24-Hadiazollio, 1,2,5-
tiadlazolilo, 1,3,4-tadiazolllo, tiantrenilo, 1,2-tiazinilo, 1,3-tazinilo, 1.4-tiazinlio,
1,3-tiazolllo, tiazolilo, tazolidinllo, tiazolinilo, tienilo, tietanilo, tienotiazolllo,
tlienooxazolilo, tiencimidazolilo, tietanllo, tiomotfolinilo, tlofenolilo, tiofenilo,
tiopiranilo, 1,2,3-trlazinilo, 1,2,4-triazinilo, 1,3,5-triazinllo, 1,2,3-trlazolilo, 1,2,4-
tiazolilo, 1,2,5-riazolllo, 1,3,4-irlazolllo y xantenilo,

donde dicho heterocidilo esta sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R8, y
que ademds est4 sustituldo con un heterociclilo seleccionado entre el grupo de
acridinilo, azabencimidazollio, azaespirodecanilo, azepinllo, azetidinilo,
aziridinilo, bencimidazolilo, benzofuraniio, benzotiofuranilo, benzotiofenilo,
benzoxazollio, benzotiazollio, benzotriazolilo, benzotstrazolllo, benzoisaxazoflio,
benzoisotlazolllo, carbazolllo, 4aH-carbazolilo, carbolinilo, cromanllo, cromenilo,
cinolinlio, decahidroquinolinilo, 4,5-dihidrooxazolinilo, dloxazolilo, dioxazinilo,
1,3-dioxolanlio, 1,3-dioxolenllo, 6H-1,5,2<ditiazinllo,  dihidrofurof2,3-b}-
tetrahidrofuraniio, furanlio, furazanilo, imidazoildinilo, imidazolinilo, imidazollio,
1H-Indazolllo, Indolinllo, indollzinilo, Indolilo, 3H-indolilo, Isobenzofuraniio,
isocromanilo, isoindazolilo, Isoindoliniio, isolndollio, isoquincliniio, isotiazotlio,
Isotiazolidinlio, Isotlazolinilo, isoxazollio, isamazolinllo, iscxazolidinio, 2-
isoxazolinilo, cetopiperaziniio, morfolinilo, naftiridinilo, octahidroisoquinalinlio,
oxadlazolilp, 1,2,3-oxadiazolilo, 1,24-oxadiazolilo, 1,2,5-oxadlazollio, 1,34~
oxadiazolilo, 1,2-oxa-tiepanilo, 1,2-oxatiolanllo, 1,.4-oxazepanllo, 1,2-oxazinilo,
1,3-oxazinllo, 1,4-oxazinllo, oxazolidinilo, oxazolinlio, oxazolilo, fenantridinilo,
fenantrolinlio, fenaznilo, fenotiazinllo, fenoatiinllo, fenoxazinlio, ftalazinilo,
piperazinilo, piperidinilo, pteridinilo, purinilo, plranlio, pirazinilo, pirazolidinilo,
pirazolinilo, pirazollio, plridazinilo, piridooxazolllo, pirldoimidazollio,
piridotiazolilo, piridilo, pirimidinilo, pirrolidinilo, pirrolidinonlio, pirrolinilo, 2H-
pirolilo, pirolilo, quinazolinllo, quincliniio, 4H-quinollzinlio, quinoxaliniio,
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quinudiidinilo, tetrahidrofuranllo, tetrahldroisoquinolinilo, tetrahidroquinoliniio,
1,4,5,6-tetrahidro-piridaziniio, tetrahidropiridinilo, tetrahidrotiofenilo, tetrazinilo,
tetrazolilo, 6H-1,2,5-Hadlazinilo, 1,2,3-tladlazolilo, 1,2,4-tiadiazoliio, 1,2,5-
tiadiazolilo, 1,3,4-tiadiazolllo, tiantrenlio, 1,2-tiazinlio, 1,3-tiazinilo, 1,4-tiazinilo,
1,3-tlazolilo, tiazolilo, tiazolidinilo, tiazolinilo, tienilo, tietanllo, tenotiazoiilo,
tienooxazolilo, tlenocimidazolilo, tietanilo, tiomorfolinlio, tienofenoclilo, tiofenilo,
tiopiranilo, 1,2,3-triazinllo, 1,2,4-triazinllo, 1,3,5-triazinilo, 1,2,3-triazolilo, 1,2,4-
triazollio, 1,2,5-triazolllo, 1,3,4-triazolilo y xantenilo,

donde heterocicliio estd sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R8,

1) halégeno,
2)  -NO,

3) -CN,

4) -C(O)-NH.,
5) -OH,

6) -NH_,

7) -0-CFs,

8) un arllo de 6 a 14 miembros monociclico o biciclico, donde el arllo esté
mono-, di- o trisustituldo Independientamente entre s! con halégeno o -
O-alquilo (C+-Ce),

9) -alqullo (Ci-Cs), donde el alquilo estd sin sustitulr o mono-, di- o
trisustituido Independientemente entre si con halégeno, NHz, -OH o un
resto metoxd, o

10) -O-alqullo (Cy-Cs), donde el alquilo estd sin sustituir o mono-, d o
trisustituldo independientemente entre sf con halégeno, NHz, -OH o un
resto metox,

11) -80CHso0

12) -SOzCFs,

con la condicién de que RB sea al menos un halégeno, -C(O)-NHz o un resto -O-

alquilo (C1-Cs), si R® es un arlio de 6 a 14 mlembros monocictico o biciclico,
donde el arilo es como se ha definido antariormente,

la subestructura D es un resto seleccionado entre el grupo azetidina, azstina,

azocano, azocano-2-ona, ciclobutllo, ciclooctano, cicloocteno, ciclopentio,
ciclohexio, cicloheptito, ciclooctllo, 1,4-dlazepano, 1,2-diazepina, 1,3-
diazepina, 1,4-diazepina, [1,4]diazocano, [1,2]dlazocan-3-ona, [1,3]diazocan-
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2-ona, dioxazol, dioxazina, dioxol, 1,3-dloxoleno, 1,3-dioxolano, furano,
Imidazol, imidazolina, imidazolidina, Isotiazol, isotiazolidina, isotlazolina,
isoxazol, isoxazolina, isoxazolidina, 2-isoxazolina, cetopiperazina, morfolina,
1.2-oxa-tiepano, 1,2-oxatiolano, 1,2-oxazina, 1,3-oxazina, 1,4-oxazina, oxazol,
[1.4]oxazocano, [1,3]oxazocan-2-0na, oxetano, oOxocano, oxocan-2-ona,
piperazina, plperidina, fenilo, pirano, pirazina, pirazol, pirazolina, pirazolidina,
piridazina, piridina, plrimidina, pirrol, pirrolidina, plrolldinona, pirrolina, 5,6,7,8-
tetrahldro-1H-azocin-2-ona, tetrahldrofurano, tetrahidropirano, tetrahidro-
piridina, tetrazina, tladiazina, tiadiazol, 1,2-tiazina, 1,3-tlazina, 1,4-tlazina, 1,3-
tiazol, tiazol, tiazolldina, tiazolina, tietano, tiocano, tiocano-1,1-diéxido, tiocano-
1-0xido, tiocan-2-ona, tiomorfolina, tiofeno, tiopirano, 1,2,3-triazina, 1,2,4-
triazina, 1,3,5-trlazina, 1,2,3-trlazol 0 1,2,4-biazol y esta sin sustituir o susthtuido
1, 2, 3, 4, 5 6 6 veces con R3 o esta sustituldo 1 6 2 veces con =0,

Q es un enlace directo, -alqulleno (Cg-C2)-C(O)-NR"-, -NR"-C(0)-NR"-, -NR"-C(O}-,

-SO-, -alquileno (C-Cg), {CHa)r-NR'*-C(O)}-NR"{CHz)r, -(CH2)m-NR™-C(O)}(CHz)r-,

~(CHz)nrS-(CHa)r, ~(CHa)ar C(OHCHa)r, {CH2)m-SOzNR™-{CHa)r, -(CHa)wrNR'-SO--

(CHa)rr, «(CHa)m-NR"-SOrNR™<{CHz)n, ~(CH2)}w-CH(OHHCHz)r-, ~(CH2)m-O-C(O)-

NR"<(CHa)x-, -alqulleno {C-Cs)-O-alquileno (Co-Cs), -alquileno (Cz-Cs)-S(0)-,

-alqulleno (Cx-Ca)}-S(0)r, -(CHz)mNR'"°-C(O)-O«{CH:)r, -alquileno (C2-Cs)-S(0)-NH-

(R")-, -alquileno (Cz-Cs)-N(R")- 0 -alquileno (Co-Cs)}-C{0)-O-,

donda R™ es como se define mas adelante, y donde n y m son, independientemente

entre si, iguales o diferentes y son los nimeros enteros cero, 1, 2, 3, 4, 5 6 6, donde

los restos alqulleno que se forman con <{(CHz)m 0 -(CHz)s~ estéin sin sustituir o mono-,

di- o trisustituidos independienterente entre sl con halégeno, -NHz 0 -OH; o

-cicloalquileno {Cy-Ce), donde el ddcloalqulleno estd sin sustitulr o mono-, di- o

trisustituido independientaments entre sf con haiégeno, -NHz o -OH;

R'  es un &tomo de hidrégeno, -aiquilo (C+-Cs), donde el aiquilo esta sin sustituir o
sustituido de una a tres veces con R13; -alquileno (C1-Cs)-C(O)-NH-R’,
-aiqulieno (C-C3)-C(0)-0-R15, un arilo del grupo de fenlio, naftilo, bifeniliio,
antrio o fluoreniio, donde el arilo estA mono-, di- o trisustituido
independientemente entre s/ con R8, donde R8 es como se ha definido
anteriormente;
un hetsrociclito de 4 a 15 miembros monaciclico o biciclico, que es como se ha
definido anterlorments;

-perfluoroalquileno (C4-Cs), -alqulleno (Cy-C3)-S(O)-alquilo (C+-C,), -alquileno
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(C1-Ca)-S({O)z-alquilo (C-Cs), -alquileno (C1-Cs)-S(0)=-N(R*)-R’, -alquileno (C:-
G5)-O-alqulle (C4-Cy), -alquitena (Co-Cs)-cicloalquilo (Cy-Ce) 0 alquileno (Co-Ca)-
het, donde het es un resto seleccionado entre el grupo de azepina, azetidina,
aziridina, azirina, 1,4-diazapano, 1,2-diazepina, 1,3-diazepina, 1.4-dlazepina,
diaziridina, diaziridina, dioxazol, dioxazina, dioxol, 1,3-dloxoleno, 1,3-dioxolano,
furano, imidazol, imidazolina, imidazolidina, Isotiazol, Isctiazolidina, isotiazolina,
isoxazol, isoxazolina, Isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina,
1,4-oxazepano, 1,2-oxa-tiepano, 1,2-oxatiolano, 1,2-oxazina, 1,3-oxazina, 1,4-
oxazina, oxazol, oxaziridina, oxirano, piperazina, plperidina, pirano, pirazina,
pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol, pirrolidina,
pirrolidinona, pirrolina, tetrahidropiridina, tetrazina, tetrazol, tiadlazina, tiadiazol,
1.2-tiazina, 1,3-tiazina, 1,4-tiazina, 1,3-tiazol, tiazol, tiazolidina, tiazolina, tlenlio,
tietano, tiomorfolina, tiopirano, 1,2,3-triazina, 1,2,4-triazina, 1,3,5-triazina, 1,2,3-
friazol o 1.2,4-triazol, donde het estd sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R14,
R* y R” son, independientemente entre si, iguales o diferentes y son un atomo

de hidrégeno o -alquilo (C1-Cs),

un eniace directo o -alquileno (C-Cy),

R'yR? junto con los dtomos a los que astdn unidos pueden formar un resto

ciclico de 6 a 8 mlembros seleccionado del grupo de azocano, azocan-
2-ona, 1,2-diazepina, 1,3<diazepina, 1,4-dlazepina, [1,4]diazocano,
[1.2]diazocan-3-ona, [1.3]dlazocan-3-ona, dioxazina, [1,4]dioxocano,
dioxol, cetoplperazina, morfolina, 1,2-oxazina, 1,3-oxazina, 1,4-
oxazina, OX0cano, OXocan-2-ona, piperazina, plperidina, pirano,
plrazina, piridazina, pirimidina o 5,6,7,8-tetrahldro-1H-azocin-2-ona,
donde dicho grupo cliclico esta sin sustituir o mono-, dI- o trisustituido
independientemente entre sl con R14,

R'-N-R%-V puede formar un grupo cidlico de 4 a 7 miembros seleccionado entre el

grupo de azepina, azetidina, dioxazol, dioxazina, 1,2-diazepina, 1,3-diazepina,
1,4-dlazepina, imidazol, imidazolina, Imidazolidina, isotiazol, isotiazolidina,
isotlazolina, Isoxazol, isoxazolina, Isoxazolidina, 2-lsoxazolina, cetopiperazina,
morfolina, oxazol, piperazina, piperidina, plrazina, pirazol, pirazolina,
pirazolidina, piridazina, piridina, pirimidina, pirrol, pimolidina, pimolidinona,
pimolina, tetrahidropiridina, tetrazina, tetrazol, tiazol, tiadiazol, tiazolidina,
tiazolina, tiomorfolina, 1,2,3-triazina, 1,2,4-trlazina, 1,3,5-triazina, 1,2,3-trlazol o
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1,2,4-triazol, donde dicho grupo cidico esta sin sustituir o mono-, di- o
trisustituido independientemente entre si con R14,
R14 es fidior, cloro, bromo, yodo, -OH, =0, -alquilo (C;-Cs), -alcox] (C4-Cy),
-NO3, -C(O)-OH, -CN, -NH;, -C(0)-O-alquilo (C+-C.), -alquil (Co-Ca)}-SOz-alquilo
(C1-Ca), -alqull (Co-Ca)-80z-perflucroaiquiio (C4-Cs), -alquil (Co-Ca}-SO-N(R'")-
R¥, -C(O)-NH-alqullo (Cy-Ca), -C(O)-N-falquilo (C1-Ce)]z, -NR'-C(O)-NH-aiqullo
(C1-Ca), -C(O)-NHz, -S-R™ o -NR"*-C(O)-NH-[alquilo (C1-Ca)l,
donde R"™ y R son, Independientemente entre s, un &tomo de hidrogeno,
-perflucroaiquilo (C+-C3) o -alquilo (C4-Cs),
1) un arllo de 8 a 14 miembros monociclico o biciclico del grupo de fenilo,
natftilo, bifenilllo, antrilo o fluorenilo, donde el arilo esth mono-, di- o trisustituido
independientamente entre sl con R14,
2)  un heterocidiilo del grupo de acridinilo, 8-aza-blciclo[3.2.1]Joct-3-ilo,
azaindol (1H-pirrolopiridina), azabencimidazolilo, azaespirodecanilo, azepinlio,
azetidinllo, ezridinilo, bencimidazolilo, benzofuranllo, benzotiofuranilo,
benzotiofanllo, benzoxazolilo, benzotiazolilo, benzotriazolilo, benzotetrazolilo,
benzoisoxazolllo, benzoisotiazollio, carbazollio, 4aH-carbazolilo, carbolinlio,
cromanlio, cromenllo, cinolinilo, decahidroquinolinlio, 1,4-diazepano, 4.5-
dihldrooxazolinilo, dioxazolilo, dioxazinilo, 1,3-dioxolanlio, 1,3-dioxolenlio, 6H-
1,5,2-dltlazinilo, dihidroh;ro[z.a-b]teuuhidmftimnilo. furanllo, furazanlio,
imidazolidinilo, Imidazolinilo, imidazolilo, 1H-Indazolilo, indolinlio, Indolizinllo,
indolllo, 3H-indolilo, isobenzofuranilo, isocromanllo, isoindazolilo, isoindolinilo,
Isoindalllo, isoquinolinlio, Isotiazolllo, isotiazolidinilo, isotlazolinilo, isoxazoliio,
isoxazolinilo, isoxazolidinilo, 2-isoxazolinilo, cetopiraziniio, morfolinilo,
naftiridinilo, octahidrolsoquinolinilo, oxadiazolilo, 1,2,3-oxadlazolllo, 1,2.4-
oxadiazolilo, 1,2,5-oxadlazollio, 1,3 4-oxadiazolilo, 1,2-oxa-fiepanilo, 1.2-
oxatiolanllo, 1.,4-0xazepanilo, 1,2-oxazinilo, 1,3-oxazinilo, 1,4-oxazinllo,
oxazolidinilo, omazolinilo, oxazollio, fenantridinilo, fenantrolinlio, fenazinlio,
fenotlazinlio, fenoxatilnlio, fenoxazinlio, ftalazinlio, piperazinilo, piperidinilo,
pteridinlio, purinilo, piranilo, pirazinilo, plrazolidinilo, pirazolinlio, pirazollio,
piridazinilo, plridooxazollio, piridoimidazolilo, piridotiazolllo, piridilo, plrimidinlio,
pirrolidinile, plrrolidinonilo, pirrolinlio, 2H-pimolilo, pirollio, quinazolinilo,
quinolinilo, 4H-quinolizinllo, quinoxalinlio, quinuciidinlio, tetrahidrofuranilo,
tetrahidroisoquinolinilo, tetrahldroquinolinilo,  1,4,5,6-tetrahldro-piridazinlio,
tetrahidropiridinilo, tetrahidrotiofenilo, tetrazinllo, tetrazollo, 6H-1,2,5-
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tiadiazinllo, 1,2,3-tadiazolilo, 1,24-tladlazolilo, 1,2,5-tiadlazolilo, 1,3,4-

tiadlazolilo, tiantrenilo, 1,2-tlazinllo, 1,3-tiazinilo, 1.4-lazinllo, 1,3-tiazolllo,

tiazolilo, tiazolidinilo, tiazolinlio, tienlio, tietanlio, tienotlazolilo, tlencoxazolllo,
tiencimidazolilo, tietanilo, tiomorfolinilo, 126-tiomorfolinilo, tiofenilo, tiopiranilo,

1,2,3-triazinilo, 1,2,3-triazolilo, 1,2,4-tlazolilo, 1,2,5-triazolilo, 1,3,4-triazolllo y

xantenlio,

donde dicho heterocidilo estd sin sustituir o mono-, dl- o trisustituido

independientements entre si con R14,

es un enlacs directo, {CHa}rw-NR"-SO-NR"<(CH2)-, {CHz)e~CH(OH)}{CHz)r-,

{CHa)or, ~(CH2}w-O-(CHa)r. «CHz)w-C(O}NR"-(CHz)s-, ~(CH2}-8Oz{CHa)r-,

«(CH2)m-NR™-C(O)}-NR"-(CHz)s, ~(CH2)m-NR"-C(O)}-(CHz)w~, ~(CHz2)m"C( )

(CHalwe, {CHz)-S-(CHa)rr, {CHa)arSONR"-(CHa)n, {(CHaJurNR'*-802-(CHar-.

«{CH2)eNR", -(CH2)r-O-C(0)-NR"~<(CHg)n 0 -(CH2)m-NR™-C(O)}-O-(CH2),r-,

n y m son, Independientemente entre s, iguales o diferentes y son los

nGmeros enteros cero, 1, 2,3, 4,568,

1) un étomo de hidrbgeno,

2) -alquilo {C4-Cs), donde el alquilo esté sin sustituir o mono-, di- o
trisustituldo independientemente entre si con R14,

3) C(O)}-N(R11)}-R12,

4)  -(CH)mwNR",

5) -arllo {Cs-Cy4), donde el arllo es como se ha definido anteriormente y
donde el arilo ests sin sustituir o mono-, di- o trisustituido
independientemente entre sf con R14,

6) -heterocidlllo (C.-Cis), donde el heterociclllo es como se ha definido
anteriormente y esta sin sustituir o mono-, di- o trisustituldo
Independlentaments entre si con R14, o

7) ~cicloalquilo {Cs-Cs), donde dicho cicloalquilo esta sin sustituir o mono-,
di- o trisustituido independientemente entre si con R14,

1) un étomo de hidrégeno,

2) halégeno,

3) -alqullo (Cy-Cs), donde el algullo estd sin sustiuir o mono-, di- o
trisustituido independlentemente entre s! con R13,

4) -perflucroaiquillo {Ci-Ca),

5) fenilo, donde el fenilo esté sin sustituir o mono-, di- o trisustituido

/¢%6
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18)
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22)

23)

24)

25)

26)
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independlentements entre si con R13,
-alquileno (Co-C4)-0-R19, donde R18 es
a) un atomo de hidrégeno
b) -alquilo (C+-C,), donde el alquilo estd sin sustituir o
mono-, di- o trisustituldo Independientements entre si

con R13,
¢) -CFs, 0
d) -CHF3,
-NO;,
-CN,

-SO,-R", donde s es 16 2,

-SOrN(R")}-R™, donde tes 16 2,

-alqulleno (Co-C4)}-C(O)R",

-alquiieno (Co-C4)-C(0)-O-R",

-alquileno (Co-C4}-C(O)-N(R''}-R"™,

-alquileno (Co-Ca-N(R™)}-RY,

_NR10 _soz_Rw'

_S_R'IO,

-aiquileno (Co-C2)-C(0)-O-alquileno (Cx-C4)-0-C(O)-alquile (C1-Cs),
-C(0)-0-C(R15, R18)-0-C(0)-R17,

-alquileno (Co-C2)-C(0)-O-alquilleno (Cz-C.}-0-C{0)-O-alquilo (C1-C),
-C(O)Y0-C(R15, R16)-0-C(0)-0-R17,

-alquileno (Co-Cs)arilo (Ce-Cis), donde el arllo estd mono-, di- o
trisustituido independientements entre sl con R13,

-alquileno (Co-Cy)-heterociclilo (C+-C1s), donds el heterociclllo esté sin
sustitulr o mono-, di- o trisustituido independlentemente entre si con
R13,

-alquileno (Co-Cs)-cicloalquilo (Cs-Ce), donde el cicloalquilo esta sin
sustituir o0 mono-, di- o trisustituido independientemente entre sl con
R13,

alquileno (Co-Cy)-het, donde het sstéd sin sustituir o mono-, di- o
trisustituido Independientemente entre si con R13,

-alquileno (Co-Ce)-O-CHz-perfluoroaiquileno (C-Ca)-CHz-O-alquilo (Co-
Ca),

-SO,-N(R")}R"™, donde wes 16 2,
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27) -alquileno (Co-C4)-C(O)}N(R")-R", 0
28) -alquileno (Co-C-N(R™)-R™, o
28) un resto de la sigulente lista

X
}_MO#_CJ\/'J\M. j\ﬂ cﬂu

S SRR ol 0y ):k \(r’
e iy é“ e
X

5 donde Me es metilo o,

sl dos restos -OR19 estan unidos a 4tomos adyacentes, pueden formar junto con los
adtomos a los que estin unidos un anillo 1,3-dloxol o un anillo 2,3-dihidro-
[1,4]dioxina, que esta sustituido una, dos, tres o cuatro veces con R13,

R11 y R12 son, independlentemente entre sl, iguales o diferentes y son

10 1) un atomo de hidrégeno,
2) -alquilo (C+-C,), donde el alquilo estd sin sustituir o mono-, di- o
trisustituldo independientemente entre si con R13,

3)  -aiquil (Co-Cs)-cicloalquilo (C5-Ce),
4  -SO-R" dondetes 162,

15 5) -alquil (Co-Ce)ariilo (CeCi), donde el alquilo y el arlo,
Independientemente entre si, estan sin susfitur o mono-, d- o
trisustituldos con R13,

6) -perfluoroaiqulio (C4-Cs),
77 -0-R",0
20 8) -alqull (Co-Ce)-heterociclilo (C«-Ci4), donde el alquilo y el heterocidlio,

Independientemente entre sl, estin sin sustitulr o mono-, d o
trisustituidos con R13, o
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R11 y R12 junto con el &tomo de nitrégeno al que estan unidos pueden formar un

anllio heterociclico del grupo de azepina, azetldina, dioxazol, dioxazina, 1.4-

dlazepano, 1,2-diazepina, 1,3-diazepina, 1,4-dlazepina, imidazol, Imidazolina,

imidazolidina, isotiazol, isotiazolidina, isotiazolina, isoxazol, isoxazolina,

5 Isoxazolidina, 2-isoxazolina, cetopiperazina, morfolina, [1,4loxazepano, oxazol,

plperazina, plperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina,

piridina, pirimidina, pirrol, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina,

tetrazina, tetrazol, tiazol, tiadlazol, tiazolidina, tiazolina, tiomorfolina, tiofeno,

1,2,3-friazina, 1.2 4-triazina, 1,3,5-triazina, 1,2,3-triazol o 1,2,4-triazol, donde

10 dicho anillo heterociclico estA sin susfituir o mono-, di- o trisustituido
independientemente entre sf con R13,

R13 es halégeno, -NOz, -CN, =0, -OH, -CF;, -C{O)}O-R", -C(OMN(R')}-R™,

-N(R™)R®, cicioalqulic (C5-Cs), -alquileno (Co-Cs)-O-R"™, -SHCHa), -N(R™)-

S(O)-R™, donde u es 1 6 2, -S-R™, -SOR", donde r es 1 6 2, -S(O)-N(R")-

15 R™, donde v es 1 ¢ 2, -C{O)-R", -alqullo (C1-Ca), -alcoxt {C+-Cy), fenilo, fenil-

ox-, -O-CF,, -alquil (Co-C4)-C(O)-0-C(R15,R18)-0-C(0)-R17, -alcod (C:-Ca)-

fenllo, -alquil (Co-C4)-C(O)O-C(R15,R16)-0-C(O)-R17, -perflucroalquilo (Cs-

Cs), -O-R15, -NH-C(O)}-NH-R", -NH-C(0)-0-R"™, 0 un resto de la sigulente lista

A Ko, Ay, ﬁo A Lo

-0 'R
T

-8 -0
0
S 1,, ,&, 1,
N—N / " R*

v,
y NH
20

donde Me es metilo,
R" y R® son, independientemente entre s!, hidrégeno, -alqullo (C1-Cs), -alquil (Co~Ca)-
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OH, -alquil {Co-C4)-O-alquilo (C+-C.) 0 -perfluoroalquilo {C+-Cs),

R15 y R16 son, Independlentemente entre si, hidrdgeno, -alquilo (C-Cs), ciciopropilo,
ciclobutilo, ciclopentilo o ciclohexilo, donde cada anillo estd sin sustituir o
sustituido de una a tres veces con R", y

R17 es -alquilo (C4-Cs), -alquil (C-Ce)-OH, -alquil (C1-Ce)-O-alquilo (C1-Ca),
~cicloalquilo (C3-Ca), -alquil (Ci-Ce)-O-alquil {(C+-Ce)-cicloalquilo (C3-Cs), -alqull
(C1-Ce)-cicloalquilo {Cs-Cs), donde dicho anillo cicloaiqulio esta sin sustituir o
sustituido una, dos o tres veces con -OH, -O-alquilo (C1-Cs) 0 R",

en fodas sus formas estersoisoméricas y mezclas de las mismas en cualquier

relacidn, y sus sales fislolégicamente tolerables.

3) La presente invencidn también se refiere a los compuestos de férmula |, en ia

que

R’ es 1) un arilo da 6 a 14 miembros maonociclico o bicidico del grupo de fenilo,
nafiilo, bifenllo, antrilo o fluorenilo, donde el arilo estd mono-, di- o trisustituido
independientemente entre sl con RB,

2) un heterociciiio del grupo d'a bencimidazollio, 1,3-benzodioxollio,
benzofuranilo, benzoxazollio, benzotlazollio, benzotiofenilo, cinclinlio,
cromanilo, indazolfilo, Indolilo, isocromanilo, lsoindolilo, isoquinaiinilo,
fenilpiridilo, ftalazinllo, pteridinilo, purnllo, pirdito, pirdoimidazolilo,
piridopiridinilo,  piridopirimidiniio,  pirimidinllo, quinazolinlio, quinaliio,
quinoxalinilo o 1,4,5,6-tetrahldro-piridazinilo, donde dicho heterociclllo esta sin
sustituir o mono-, di- o trisustituido independientemente entre si con RS, o

3) un hetsrociclilo del grupo de azabencimidazollio, bencimidazolilo, 1,3-
benzodioxolilo, benzofuranlio, benzofiazolilo, benzotiofenilo, benzoxaxolilo,
cromanilo, cinolinllo, 2-furilo, 3-furilo; Imidazolilo, indolllo, indazolllo,
isocromanlio, lIsoindolilo, Isoquinolinilo, Isotiazolilo, isoxazolilo, oxazoillo,
ftalazinilo, pteridinilo, purinilo, pirazinlio, pirazolilo, piridazinilo, piridoimidazolilo,
piridoplridinlio, piridopirimidinilo, 2-piridilo, 3-piridilo, 4-piridiio, pirimidinlio,
pirrollio; 2-pimrolilo, 3-plmulilo, quinolinilo, quinazolinlio, quinoxalinilo, tetrazollio,
tiazolllo, 2-tienilo o 3-tienilo, que ademés esta sustituido con un heterodidiio
selecclonado entre el grupo acridinlio, azabencimidazolilo, azaespirodecanilo,
azepinilo, azetidinilo,  azridinilo, bencimidazolilo, benzofuranilo,
benzotiofuranilo, benzotiofenilo, benzoxazolilo, benzotiazolilo, benzotriazolilo,
benzotetrazollio, benzoisoxazolilo, benzoisotlazoliio, carbazoillo, 4aH-
carbazolilo, carbolinlio, cromanilo, cromenilo, cinolinilo, decahidroquinolinilo,

1 SO
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4 5-dihldrooxazolinilo, dloxazolilo, dioxazinllo, 1,3-dioxolanilo, 1,3-dioxoleniio,
6H-1,5,2-ditiazinilo, dihidrofuro[2,3-b]-tetrahidrofuranilo, furanilo, furazanlio,
imidazolidinilo, Imidazolinllo, Imidazollio, 1H-indazolilo, indolinllo, Indolizinllo,
indolllo, 3H-indolilo, isobenzofuranilo, Isocromanllo, iscindazolilo, iscindolinllo,
isoindolllo, isoquinolinilo (bencimidazolilo), isotiazolilo, isotiazolidinllo,
isotiazolinilo, isoxazolilo, isoxazolinilo, Isoxazolidinilo, 2-isoxazolinllo,
cetopiperazinilo, morfolinilo, naftiridinlio, octahldroisoquinoliniio, oxadlazolllo,
1,2,3-oxadiazolllo, 1,2,4-oxadlazolilo, 1,2,5-oxadlazolllo, 1,3,4-oxadlazolilo, 1,2-
oxa-tlepaniio, 1,2-oxatiolanilo, 1,4-oxazepanlio, 1,2-oxazinllo, 1,3-oxazinilo, 1,4-
oxazinilo, oxazolidinilo, oxazolinilo, oxazolllo, fenantridinilo, fenantrolinilo,
fenazinilo, fenotlazinilo, fenoxatiinllo, fenoxaznilo, ftalazinilo, piperazinilio,
piperidinilo, pteridinlio, purinilo, plranilo, piraziniio, pirazolidiniio, pirazolinilo,
pirazolllo, piridazinilo, piridooxazolilo, piridoimidazolilo, piridotiazolilo, piridilo,
pirimidinilo, pimolidinlio, pirrolidinonilo, plrrolinilo, 2H-pirrolilo,  pirrolilo,
quinazofinilo, quinolinilo, 4H-quinolizinilo, quinoxalinilo, quinudidinlio,
tetrahidrofuranilo, tetrahidroisoquinolinilo, tetrahidroquinolinilo, 1,4,5,6-
tetrahidro-piridazinilo, tetrahidropiridinilo, tetrahidrotiofeniio, tetrazinllo,
tstrazolilo, 6H-1,2,5-tladiazinlio, 1,2,3-tladlazollio, 1,2,4-tadlazoliio, 1,2,5-
tiadiazolilo, 1,3,4-tiadlazolilo, tlantrenilo, 1,2-tlazinilo, 1,3-tazinllo, 1,4-tiazinllo,
1,3-tiazolilo, tiazolilo, tiazolidinilo, tiazolinilo, tienilo, tistanilo, tienotiazollio,
tiencoxazolllo, tienoimidazolilo, tletanilo, tiomorfolinilo, tiofenllo, tiopiranilo,
1,2,3-rfazinilo, 1,2,3-trazolio, 1,2,4-trlazolilo, 1,2,5-trfazolilo, 1,3,4-friazolllo y
xantenillo,

donde el heterocicllio estd sin sustitur o mono-, d- o trisustituldo
independientements entre sl con RS,

1. fiGior, cloro o bromo,

-NO.,

CN,

-C(O)-NHz,

-OH,

-NHz,

-OCF3

un arilo de 8 a 14 mlembros monociclico o biciclico, donde el arilo es
como se ha definido anteriormente y estd mono-, di- o trisustituido
Independlentemente entra sl con halégenao o -O-alquilo (C4-Cas),

@O NSO R ON
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0. -alquilo {Cy-Cs). donde el alquilo estd sin sustituir o mono-, di- o
trisustituido Independientemeante entre si con haldgeno, NHz, -OH o un
resto metoxd, o

10. -O-alquilo (Cs-Cs), donde el alqulio estd sin sustitulr o mono-, di- o
trisustituido Independientements entre sl con haldgeno, NHz, -OH o un

resto metox,
11. -SOCHso
12. -SO,CF,,

con la condicién de que R8 sea al menos un halégeno, -C{O)-NHz o un resto
-O-alquilo (C4-Cs), 8l RO es un arilo o un heterociclilo, que son como se han
definido anteriorments,

la subestructura D es un rasto seleccionado entre el grupo de piridilo, piridil-N-6xido

piridilo, pirrolilo, furllo, tienllo, imidazolilo, pirazolilo, oxazolilo, isoxazollio,
tiazolllo, triazolilo, isotiazolilo, tiadiazolilo, pirimidinilo, piridazinlio, plrazinilo y
estd sin sustituir o sustituldo 1, 2, 3 & 4 veces con R3 o estd sustituido 1 6 2
veces con =0,

es un enlace directo, -alquileno (Co-C2)-C(O}NR'", -NR'*-C(O}-NR"-, -NR""-
C{O})-, -S0Oz-, -alqulleno (C4-Ce),

es un atomo de hidrégeno, -alquilo (C4-C,), donde el alquilo estd sin sustituir o
sustituido de una a tres veces con R13; -alquileno (C,-C»)-C(O)-NH-R’,
-aiqulleno (C,-Cs)-C{O)}-O-R15, -perfluoroaiquileno (C:-Cs), -alquileno (Cy-Cs)-
S(O)-alquilo (C-Cs), -alquileno (C4-Cs)}-S({O)-alquilo (C4-Cs), -alquileno (C+-Cs)-
S(O)N(R*)-R%, -alquileno (Ci-Ca)-O-slquilo (C:-Ci), -alquileno (Co-Cs)-
cidoalquilo (CsCs), 0 -alquileno (Co-Cs)-het, donde het es un resto
seleccionado entre el grupo de azepina, azetidina, aziridina, azirina, 1.4-
diazepano, 1.2-diazepina, 1,3-diazepina, 1,4-diazepina, diazridina, dlazirina,
dioxazol, dioxazina, dioxol, 1,3-dioxoleno, 1,3-dloxolano, furano, Imidazol,
Imidazolina, Imidazolidina, isotiazol, Isotiazolidina, Isotiazolina, isoxazol,
isoxazolina, Isoxazolidina, 2-isoxazolina, cstoplperazina, morfolina, 1,2-
oxatiepano, 1,2-oxatiolano, 1,4-oxazepano, 1.2-oxazina, 1,3-oxazina, 1.4-
oxazina, oxazol, oxaziridina, oxirano, plperazina, piperidina, pirano, pirazina,
pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pimol, plmolidina,
pirrolidinona, pirrolina, tetrahidroplridina, tetrazina, tetrazol, tiadiazina, tiadiazol,
1,2-flazina, 1,3-tlazina, 1,4-tiazina, 1,3-tiazol, tiazol, tiazolkiina, tiazolina, tienilo,
tietano, tiomorfolina, tiopirano, 1,2,3-trazina, 1,2.4-trlazina, 1,3,5-riazina, 1,2,3-
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triazol o 1,2,4-triazol, donde het esta sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R14,

R* y Rf son, Independientements entre sl, iguales o diferentes y son un 4tomo
de hidrégeno o -alquilo (C4-Ca),

es un enlace directo o -alquileno (C-C4), 0

R'-N-R*-V forma un grupo cliclico de 4 a 7 miembros seleccionado entre el grupo de

azepina, azetidina, 1,4-diazepano, dioxazol, dioxazina, 1,2-diazepina, 1,3-
diazepina, 1,4-diazepina, imidazol, imidazolina, Imkiazolidina, Isotiazol,
isotiazolldina, Isotiazolina, isoxazol, isoxazolina, isoxazolidina, 2-isoxazolina,
cetopiperazina, morfolina, 1,4-0xazepano, oxazol, piperazina, piperidina,
pirazina, pirazol, pirazolina, plrazolidina, piridazina, piridina, pirimidina, pirrol,
pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina, tetrazina, tetrazol, tiazol,
tiadiazol, tiazolidina, tiazolina, tiomorfalina, 1,2,3-trlazina, 1,2,4-irlazina, 1,3,5-
triazina, 1,2,3-triazol o 1,2,4-triazol, donde dicho grupo ciclico esta sin sustitulr
o mono-, di- o frisustituldo independientements entre sl con R14,

R14 es fitor, coro, bromo, yodo, -OH, =0, -alquilo (Ci-Cs), -alcoxi (C1-Cy), -NOa,

Ves

-C(O)-OH, -CN, -NH_, -C({0)-O-alquilo (C1-Cs), -alquil {Co-Ce)}-SO2-alqullo (Cs-
Cu). -alquil (Co-Ca)-SOzperfluroaiquilo (C1-Ca), -alquil (Co-Ce)-8O-N(R™)}-R™,
-C(O)-NH-alquilo (C1-Cs), -C(O)-N-alquilo (C1~Ca)z, -NR™-C(O)-NH-alqullo (Ci-
Ca), -C(O}-NHz, -S-R" 0 -NR"-C(0)-NH-{alquilo (C1-Ce)l-.

donde R™ y R* son, independientamenta entre si, un tomo de hidrbgeno,

-perfluoroalquilo {C+-Cs) o -alquilo (C4-Ca).

1) un resto het del grupo de azaindol (1H-pirrolopiridina), azepina,
azetidina, aziridina, azirina, 1,4-diazepano, 1,2-dlazepina, 1,3-diazepina, 1,4-
diazepina, diaziridina, diazirina, dioxazol, dioxazina, dioxol, 1,3-dlaxoleno, 1,3-
dioxolano, furano, imidazol, imidazolina, imidazolidina, Isotiazol, isotiazolidina,
Isotiazolina, isoxazol, Isoxazofina, isoxazolidina, 2-lsoxazolina, cetopiperazina,
morfollna, 1,2-oxa-tiepano, 1,2-oxatiolano, 1,4-oxarepano, 1,2-oxazina, 1,3-
oxazina, 1,4-oxazina, oxazol, oxazridina, oxirano, plperazina, piperidina,
pirano, pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina,
pirmol, pirrolidina, pirrolidinona, pimrolina, tetrahidropiridina, tetrazina, tetrazol,
tiadiazina, tadlazol, 1,2-fazina, 1,3-tlazina, 1.4-tlazina, 1,3-tlazol, tazol,
tiazolidina, tlazolina, tienilo, tietano, tiomorfolina, tiopirano, 1,2,3-trlazina, 1,2,4-
triazina, 1,3,5-triazina, 1.2,3-trlazol 0 1,2,4-friazol, que s como se ha definido
anteriormente y donde het estd sin sustituir o mono-, di- o trisustituido

/53
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independientemente entre sl con R14, o

2)

fenilo, donde el fenilo estd sin sustituir 0 mono-, di- o trisustituido

Independientemente entre sl con R14,

es un enlace directo, -(CHz)x-NR"-SO-NR"{CHaz)x-, (CH2)m-CH(OH)}(CHa)w-,
“(CHz)wr, <CH2)srO-(CHalr, ~(CHz)m-C(OMNR'*{CHa)r, -(CH2-SOz{CHa)r,
(CH2)m-NR-C(O}NR"-(CHz)n, {CHz)erNR™-C(OH{CH2~,  ~(CHa)m-C(O)
(CHa)e, ~(CH2)-S~(CH2)n~, ~(CHa)m-SONR"™-(CHa)n, -(CH2)m-NR'*-SO2-(CHa)w-,
~(CH2)m~NR'™, (CH2)srO-C(O)-NR"*<(CHz)s 0 {CHz)m-NR"-C(0)-O~(CHa)w-,

n y m son, independientemente entre si, iguales o diferentes y son los

1)
2)

3)
4)
5)

8)

n
1)
2)
3)

4)

niimeros enteros caro, 1, 2, 3, 4,546,

un atomo de hidrégeno,

-alquilo (C:-Cs), donde el alquilo esth sin sustituir o mono-, di- o
trisustituido Independientemente entre sl con R14,

-C(O}-N(R11)-R12,

-(CHz)wNR",

fenilo o natftilo, donde el fenilc o el naftilo estén sin sustituir o mono-, di-
o trisustituldos, Independientemente entre sl, con R14,

heterocicillo, donde el heterociclilo es un resto del grupo que puade
derivarse de azepano, azepina, 1.4-dlazepano, 1,2-dlazepina, 1,3-
dlazepina, 1,4-dlazepina, imidazol, isotiazol, isoxazol, isoxazolidina, 2-
Isoxazolina, cetomorfolina, cetoplperazina, morfolina, oxazol, {1.4}-
oxazepano, piperazina, piperazinona, piperidina, piperidinona, pirazina,
plridazina, piridazinona, piridina, piridona, pirimidina, pirolldina,
pimolidinona, tetrahidropirano, 1,4,5,8-tetrahidro-piridazinilo, tetrazina,
tetrazol, tiadlazol, tiazol, tiofeno, tiomorfolina, 1.2,3-rlazina, 1,2,4-
triazina, 1,3,5-tdazina, 1,2,3friazol o 1,2,4-tfazol, donde dicho
heterociclllo estd sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R4, o

-cicioalquilo (Cs-Cs), donde dicho cidoalqulio esta sin sustituir o mono-,
di- o trisustituido Independientemente entre sl con R14,

un dtomo de hidrégeno,

halkégeno,

-alqullo (Ci-Cs), donde el alqullo esté sin sustitir o mono-, di- ©
trisustituido independientements entre si con R13,

-perflucroalquilo (Ci-Cy),

I5Y
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5)

8)

7
8)

8)

10)
11)
12)
13)
14)
15)
16)

17)
18)
19)
20)
21)

22)

23)
24)

25

fenilo, donde el fenilo esthd sin sustituir o mono-, di- o irisustituldo
independientemente entre sf con R13,
-alquileno (Co-C,)-0O-R18, donde R19 es
a) un atomo de hidrégeno
b) -alquilo (Cy-C,), donde el alquilo estd sin sustitulr o
mono-, di- o trisustituldo independientemente antre sl con

R13,
c) -CFs, 0
d) -CHF;,

-CN,

-alquileno (Co-Ce)-heterocidilo (C4-Cis), donde el heterociclilo es como
se ha definido anterlomente y estd sin sustitulr o mono-, di- o
trisustituido independientemente entre sl con R13,

-SOR", donde s es 162,

-SO-N(R")-R", donde tes 1 6 2,

-alquileno (Co-C4}-C(O)-R",

~alquileno (Cg-C4)-C(O)-O-R",

-alquileno (Co-C4}-C{O}N(R")R",

-alquileno (Co-C4-N(R")}R",

-NR"'-SO:-R"",

-alquileno (Co-C4)-het, donde het es como se ha definido anteriormente
y esta sin sustltuir o mono-, di- o trisustituido independientemente entre
sl con R13,

-alquileno (Co-C2)-C(0)-0O-alqulleno (C-C.)-O-C{O)-alquilo (C-Cs),
-C(0)-0-C(R15, R16)-0-C(O)-R17,

-alquileno (Co-C2)-C(0O)-O-alqulleno (C2-C.)-0-C(0)-O-alqullo (C1-Ce),
-C(0)-0-C(R15, R16)-0-C(0)-O-R17,

-alquileno {Co-Cs)-arllo (Cs-Ci4), donde el arilo es como se ha definido
anteriormente y est4 mono-, di- o trisustituldo independientemente entre
sl con R13,

-aiquileno (Co-C.)-cidoaiquilo (Cs-Cs), donde el cicloaiquilo estad sin
sustituir o mono-, di- o frisustituido independlentemente entre s! con
R13,

-alqulleno (Cp-C3)-0-CHz-CF-CHz-O-alquilo (Co-Cs),

-alqulleno (Co-Cy)-O-CH-CF-CF-CHz-O-alquilo (Co-Ca).

‘755
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25) -alquileno (Co-C3)-O-CHz-perfluoroalqulleno (C,-C3)-CH>-OH,
26) -SO,-N(R')-R", dondewes 162,
27) -alquileno (Co-Ce)-C{O)}N(R")}-R",
28) -alquileno (Ce-C-N(R"')-R", 0
5 29)  un resto de la sigulente lista

}iln"" °={\'C 11/" i ey J\N's?é" \6{;

T g o STV XL w
“‘fijf*,é rﬂf"vir

J\"’N
e

donde Me es metilo,
si dos restos -OR19 estdn unidos a 4tomos adyacentes pueden formar junto con los
Atomos a los que estan unidos un anlllo 1,3-dioxol o un anillo 2,3-dihidro-
10 [1,4]dloxina que esta sustituido una, dos, tres o cuatro veces con R13,
R11 y R12 son, independlentements entre sl, lguales o diferentes y son
1) un 4tomo de hidrégeno,
2) -alquilo (Ci-Cs), donde el alquilo estéd sin sustitulr 0 mono-, dl o
trisustituldo Independientements entre sl con R13,
15 3) -alquil (Ce-Ce)-arllo {Ce-Ci4), donde el arilo es como se ha definido
anteriorments y donde el alquilo y e! arllo estan, independientementsa
entre si, sin sustitulr o mono-, di- o irisustituidos con R13,

4) -OR"0
§) -alquilo (Co-Ce)-heterociclilo (Ce-Cis), donde el alqullo y el heterociclilo
20 son como se han definido anteriormente y estan, independientemente

entre sl, sin sustituir o mono-, di- o trisustituidos con R13, o



27

R11 y R12 junto con el 4tomo de nltrégeno al que estin unidos pueden formar
un anllio seleccionado entre el grupo de azapina, azefidina, 1,4-
diazepano, dioxazol, dioxazina, 1,2-diazepina, 1,3-diazepina, 1.4-
diazepina, imidazol, imidazolina, imidazolidina, isoliazol, isotiazolidina,
5 isolazolina, Isoxazol, Isoxazolina, isoxazolidina, 2-isoxazolina,
cetoplperazina, morfolina, [1,4]-oxazepano, oxazol, piperazina,
piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina,
pirimidina, plrrol, plmolidina, pirrolidinona, pimolina, tetrahidropiridina,
tetrazina, tetrazol, Hiazol, tladiazol, tiazolidina, iazolina, tiomorfolina,
10 1,2,3-triazina, 1,2,4-trlazina, 1,3,5-trlazina, 1,2,3-frlazol o 1,2,4-trazol,
que esta sin sustifuir o mono-, di- o trisustituido Independientemente

entre sl con R13,
R13 es fitor, cloro, bromo, yodo, -NO2, -CN, =0, -OH, -CFs, C(0)-O-R", -C(O)-
N(R'™*)-R®, -N(R")-R”, -alquileno (Co-Ca}-O-R", -SHCHa)s, -N(R")-S(0)R",
15 -S-R', -S0,-R", -S(0)-N{R")}-R¥, -C(0)-R"™, -alquilo (C-Ca), -alcox (C1-Cy),
fenilo, feniloxi-, -O-CF3, -perfluoroalquilo (C1-Cs), -aiquil (Ce-C)-C{0)-O-C(R15,
R16)-0-C{0)-R17, -alcoxi (Cy-Ce)-fenilo, -alquil {Co-Cy)-C(O)-0-C(R15, R16)-O-
C(O)-O-R17, -O-R15, -NH-C(OMNH-R™, -NH-C(0)-O-R", o un resto de la

sigulents lista

Mim /ﬁ\u c,.,\{\:/ﬁ\n,mim
\1-?0\({ j:(\ﬁ’“gf \(nY°

O HO

37y iy X
N N=N
N
H
20

donde Me as metilo,
R™ y R™ son, independientements entre s, hidrégeno, -alquilo (C1-Cs), -alquil (Co-Ca)-
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OH, -alquil {Co-Cy)-O-alqullo {C+-C.) o -perfluoroaiquilo (C1-Cy),

R15 y R16 son, independientemente entre si, hidrégeno, -alqullo (C+-Cs), o Juntos
forman un anillo del grupo de ciclopropilo, ciclobutilo, ciclopentilo o ciciohexlio,
donde cada anillo esta sin sustituir o sustituido de una a tres veces con R10, y

R17 es -alquilo (Cy-Ce), -alquil (Ci-Ce)-OH, -alquil (Cy-Ce)-O-alquilo (Cs-Co),
-Cidoalqulio (Cs-Cs), -alquil (C1-Cs)-O-alqull (C+-Cs)-cicioalquilo (Cx-C,), -alquil
(C1-Ce)-cicloalquilo (Cs-Cs), donde dicho anillo cicloalqullo esta sin sustitulr o
sustituido una, dos o fres veces con -OH, -O-alquilo (Ci-C4) o R™,

en todas sus formas estereolsoméricas y mezclas de las mismas en cualquier

relacion, y sus sales fislologicamente tolerables.

4) La presente Invencién también se reflere a los compuestos de la formula |, en

la que
ROes 1)

2)

3)

RBes 1.

fenilo, donde el fenilo estd sin sustituir 0 mono-, di- o trisustituido
independientementa entre sl con RS,

un heterociclio del grupo de bencimidazolilo, 1,3-benzodioxolilo,
benzofuranilo, benzoxazalilo, benzotiazolilo, benzotiofenilo, cinolinilo,
cromanilo, indazolilo, indolilo, isocromanlio, isoindolilo, isoquinalinilo,

fenliplridilo, falazinilo, pteridinilo, purinilo, piridilo, piridoimidazollio,

piridopiridinilo, piridopirimidinllo, pidmidinilo, quinazolinilo, quinollio,
quinoxalinllo o 1,4,5,6-tetrahidro-piridazinilo, donde dicho heterocicllio
estd sin sustitulr 0 mono-, di- o trisustituido independientemente entra si
con R8, o0

un heterocicliio de! grupo de pirdilo, 2-piridilo, 3-piridilo, 4-piridlio,
pimolllo, 2-plmolilo, 3-pimolllo, furilo, 2-furilo, 3-furllo; tienilo, 2-tienlio, 3-
tienilo, imidazolllo, pirazolllo, oxazolllo, isoxazollio, tazolilo, tiadlazolilo,
isotlazolilo, triazolilo, tetrazolilo, piridazinilo y pirazinilo, donde dicho
heterocicllo esth sin sustituir o mono-, di- o trisustituldo
independientements entre sl con RB,

y ademds esth sustituldo con un resto seleccionado entre el grupo de
piridilo, 2-piridilo, 3-piridilo, 4-plridilo, pirrolilo, 2-pirrollio, 3-pirrolilo, furilo,
2-furiio, 3-furiio; tienllo, 2-tieniio, 3-fieniio, imidazolilo, pirazolilo,
oxazolllo, Isoxazolilo, tazolilo, tiadiazolilo, Isotlazolilo, triazollio,
tetrazofilo, piridaziniio y pirazinllo, donde dicho resto est4 sin sustituir o
mono-, di- o trisustituido independientemente entre sl con R8
F,ClBrol,

d
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2. -C(O)-NH,,

3. -alquilo (Ci-C4), donde el alquilo estd sin sustituir o mono-, di- o
trisustituldo independientements entre sl con halégeno, ~-OH o un resto
metoxi, o

4, -O-alquilo (Cs-C,), donde el alqullo estd sin sustituir o mono-, di- o

trisustituido independientemnente entre si con halégenc o un resto
metoxi, con la condicion de que R8 sea al menos un haldgeno, -C{O)-
NHz o un resto -O-alqullo (C+-Cs), 8i RO es un arilo o un heterociclilo,
que son como se han definido anterlorments,

la subestructura D es un resto seleccionado entre el grupo de piridilo, piridil-N-6xddo,

pirrolilo, furilo, tlenilo, imidazolilo, pirazolilo, oxazolllo, isoxazolilo, tiaxoliio, triazolilo,

isotiazolilo, tladlazolilo, pirimidinilo, piridazinilo, pirazinilo y esta sin sustitulr o sustituido

1. 2, 3 6 4 veces con R3 o esté sustituido 1 6 2 vecas con =0,

Q es un enlace directo, -C{O)-; -SO> o -alqulleno (C:-Cs), -alquileno (Co-Cz)-
C(O}NR"-,

R 85 un atomo de hidrégeno, -alquilo (Cy-C,), -alqulleno (C;-Cy)-C{O)-NH-RO,
-perfluoroalquileno (Cs-Cy), -alqulleno (Ci-Cs)-C(0)-O-R™, -alqulleno (C1-Cs)-
S(O)z-alquilo (Ci-Cs) 6 -alquileno (C+-Cs)-S(0)-N(R*)-R®, donde R® y R son,
independientemente entre si, iguales o diferentes y son un &tomo de hidrdgeno
o -alquilo (C4-Cs),

R®  es un enlace directo o -alquileno (C+-C2),

R'N-R%.V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azetidina,
azetidinona, piperidina, piperazina, piridina, pirimidina, plrrolidina, pirrolidinona,
1,2,3-triazina, 1,2,4-triazina, 1,3,5-irlazina, 1,2,3-trlazol, 1,2,4-triazol, tetrazina,
tetrazol, 1,4-diazepano, 1,2-dlazepina, 1,3-diazepina, 1,4-diazepina, azepina,
cetopiperazina, 1,4-oxarepano, oxazol, Isoxazol, isoxazolidina, 2-4soxazolina,
morfolina, tlazol, isotiazol, tiadiazol o tiomorfolina, donde dicho grupo cldico
esté sin sustituir o mono-, di- o trisustituido Independientemente entre sl con
R14,

R14 es fiGor, cloro, -OH, =0, -alquilo (C+-Cs), -C{(O)-OH, -CN, -NHz, -C(0)-O-alqullo
(C1-C4), -C(O)-NH-aiquilo (Ci-Cs), ~C(O)-N-alquilo (Ci-Ce)l2. -C(O}HNH2 o
-N(R“)- 1.
donde R" y R" son, Independientemente entre sl, un dtomo de hidrégeno, -
perflucroalquilo (C+-Cs) 0 -alquila (C+-C,),

Ves 1. un resto clclico del grupo que contiene compuestos gue se derivan de
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azaindol (1H-pirmolopiridina), azridina, azrina, azetidina, azetidinona, 1.4-
diazapano, pirrol, pirrolidina, piridonilo, imidazol, plrazol, 1,2,3-triazol, 1,2,4-
triazol, tetrazol, piridina, pirimidina, pirazina, 1,2,3-trlazina, 1,2,4-triazina, 1,3,5-
triazina, tetrazina, tetrazol, azepina, diazirina, 1,2-dlazepina, 1,3-diazepina, 1.4-
diazepina, piridazina, piperidina, piperazina, pirrolidinona, cetopiperazina,
furano, pirano, dioxol, 1,4-oxazepanc, oxazol, [|soxaznl, 2-isoxazolina,
isoxazolldina, morfolina, oxirano, oxaziridina, 1,3-dioxoleno, 1,3-dioxolano, 1,2-
oxazina, 1,3-oxazina, 1,4-oxazina, oxazridina, tiofeno, tiopirano, tietano, tiazol,
isotiazol, isotiazolina, isotlazolidina, 1,2-oxaticlano, tiodlazol, tiopirano, 1,2-
tiazina, 1,3-lazol, 1,3-tiazina, 1,4-tazina, tiadiazina o tiomorfolina,

donde dicho resto ciclico esta sin sustituir © mono-, di- o trisustituido

independientemente entre sf con R14, o
2. fenllo, donde el fenilo estéd sin sustituir 0 mono-, di- o trisustituido
Independientemente entre sl con R14, o

G es un enlace directo, {CHz)w- 0 -(CHz)m-NR"-,

R3J es

m son los nimeros enteros cero, 1,2, 3 6 4,

1. un atomo de hidrégeno,

2. heterocicllio, donde el heterocicliio es un resto del grupo que puede
derivarse de azepano, azeplina, 1,4-diazepano, 1,2-diazepina, 1,3-dlazepina,
1,4-dlazepina, imidazol, isotiazol, isoxazol, isoxazolidina, 2-lsoxarolina,
cetomorfolina, cetopiperazina, morfolina, oxazol, [1,4]-oxazepano, piperazina,
piperazinona, piperidina, piperidinona, pirazina, piridazina, plridazinona,
piridina, piridona, pirimidina, pirrolidina, pirrolidinona, tetrahidropirano, 1,4,5,6-
tetrahldro-piridazinilo, tetrazina, tetrazol, tiadlazol, azol, tomarfolina, tiofeno,
1,2,3-iriazina, 1,2,4-irlazina, 1,3,5-trlazina, 1,2,3-tazol o 1,2,4-trfazol, donde
dicho heterocicliio estA sin sustituir o mono-, d o trisustituido
Independientemente entre sl con R14, o

3. -aiqullo (C+-Cs), donde el alquilo estd sin sustituir o mono-, d- o
trisustituldo Independienisments entre s! con R14,

4, -cicloalquilo (Cs-Ce) ©

5. -C(O}N(R")}-R%,

1) un atomo de hidrégeno,
2) halégeno,
J) -alquilo (Ci-C), donde el alqullo estd sin sustituir o mono-, di- o

/€0
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4)
5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
1)
20)
21)
22)
23)
24)
25)

31

trisustituldo independientemante entre sl con R13,
-perfluoroalquilo (Cy-Cs),
fenllo, donde el fenlio estd sin sustituir 0 mono-, di- o trisustituido
independientements entre sl con R13,
-alquileno (C-Cs)-O-R18, donde R19 es
a) un atomo de hidrégeno,
b) -alquilo (Ci-C4), donde el alqulio estd sin sustituir o
mono-, di- o trisustituido independienterments entre si con

R13,
c) -CFs, 0
d) CHF,,
-CN,
-NRW-SOz-Rw.

-SOR", dondes es 16 2,

SO-N(R'")}-R™, dondetes 162,

-alquileno (Co-C4)-C(O)-R"",

-alquileno (Co-C4)-C(0)-O-R",

-alquileno (Co-Cu)-C(O)-N(R"'}-R™,

-alquileno (Co-C4-N(R")-R",

-alquileno (Co-C2)-C(0)-O-alquileno (Cx-Cy)-0-C(0O)-alquilo (C,-Cs),
-C{0)-O-C(R15, R16)-0-C(O)}-R17,

-alqulleno (Co-Ca)-C(0)-0O-alquileno (Cz-C.)-0-C(0)-O-alqullo (C+-Ce),
-C(0)-0-C(R15, R18)-0-C(0)-0-R17,

-alqulleno (Co-Cs)-0-CHz-CF=-CHz-O-alquilo (Co-Ca).

-alquileno (Co-Cs)-O-CH-CF2-CF-CHz-O-alquilo {Co-Cs),
-alquileno {Cq-C»)-O-CHx-perflucroalqulio {C1-Cs)-CH>-OH,
-SO.,N(R")-R™, donde wes 16 2,

-aiquileno (Co-C)-C(O)-NR"'}RY,

-alquileno (Co-CoN(R")}R, 0

un resto de la sigulents lista

14
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donde Me es metilo,

sl dos restos -OR18 estén unidos a atomos adyacentes pueden formar junto con los
adtomos a los que estan unidos un anilio 1,3-dioxol o un anllio 2,3-dlhidro-

5 [1,4]dioxina, que estA sustituido una, dos, tres o cuatro veces con R13,

R" y R™ junto con el 4tomo de nltrégeno al que estan unidos pueden formar un anllio
seleccionado entre el grupo de azepina, azetidina, 1,4-diazepano, dioxazol,
dioxazina, 1,2-dlazepina, 1,3-diazepina, 1,4-dlazepina, imidazol, imikiazolina,
imidazolidina, Isotiazol, isotiazolidina, Isotiazolina, isoxazol, isoxazolina,

10 iIsoxazolidina, 2-isoxazolina, cetopiperazina, morfolina, [1,4]-oxazepano, oxazol,
plperazina, piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina,
piridina, pirimidina, plmol, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina,
tetrazina, tetrazol, tazol, Hadlazol, tiazolidina, tiazolina, tomorfoling, tiofeno,
1,2,3-trlazina, 1,2.4-triazina, 1,3,5-trlazina, 1,2,3-triazol o0 1,2,4-triazol, donde

15 dicho anillo estd sin susiitulr o mono-, di- o trisustituldo independlientemente
entre sf con R13,

R13 es fiior, cloro, -NOz, -CN, =0, -CF;, -C(0)-0-R", -C{O)}-N(R")-R®, -N(R")-R™,
~alquileno (Co-Ca)-0-R™, -SHCHs)s, -N(R™)-8(0)R", -8-R", -80-R", -5(0)=
N(R™)}-R®, -C(O}-R", -alquilo (Cy-Cs), -alcoxd (C1-Cs), fenlio, fenlioxi, -O-CFs,

20 -perflucroalqullo (Ci-Ca), -NH-C(O}NH-R'™, -alquil (Co-Cy)-C(O)}-O-C(R15,
R16)-0-C{0)-R17, -alcox (C-C4)-fenllo, -alquil (Co-Cy)-C(0)-O-C(R15, R18)-O-
C(O)-R17, -O-R15, -NH-C(O)-O-R'“. O un resto de la sigulents lista
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donde Me es metilo,

R" y R® son, independientemente entre sl, hidrégeno, -alqulio (C1-Ce), -alquil (Co-C4)-
OH, -alquil (C¢-C4)-O-alquilo (C+-Cs) o -perfluoroalquilo (C4-Ca),

R15 y R18 son, independientemente entre sl, hldrégeno, -alquile (Ci-Cs) o juntos
forman un anillo del grupo de cicloprapilo, ciclobutlio, ciclopentilo o ciclohexlo,
donde cada anllio esté sin sustitulr o sustituido de una a tres veces con R™ y

R17 -alquilo (Ci-Cs), -aiquil (Cy-Ce)-OH, -alquil (Cy-Ce)-O-alquilo (Ci-Ca).
~cicloalquilo (C3-Cs), -alquil (C+-Cs)-O-alquil (Cs-Ce)-cicloalquilo (C;-Ce), -alquil
(C1-Ce)-cicloalquilo (Cs-Cs), donde dicho anillo cicloalquilo esta sin sustituir o
sustituido una, dos o tres veces con -OH, -O-alquil (C+-C4) o R",

en todas sus formas esiereoisoméricas y mezclas de las mismas en cualquier

relacién, y sus sales fislolégicamente tolerables.

5) La presente invencién también se reflers a los compuestos de férmula |, en la

que

ROes 1) fenilo, donde el fenilo estd sin sustitulr 0 mono-, di- o trisustituido
independlentemente entre sl con RS,
2) un heterociclilo seleccionado entre el grupo de indollio, Iscindolilo,
benzofuranlio, benzotiofenilo, 1,3-benzodioxolilo, Indazolilo, bencimidazollio,
benzoxazollio, benzotiazollio, quinoliniio, isoquinoliniio, cromanilo, isocromanilo,
cinolinilo, quinazolinlio, quinoxalinllo, ftalazinilo, pirideimidazolilo, piridoplridinilo,
piridopirimidinilo, piridiio, purinlio y pteridinilo,

donde dicho heterociclilo esta sin sustituir o mono-, di- o trisustituido
independientemnente entre sl con RS,

3) un heterociclio del grupo de piridilo, 2-piridito, 3-plridilo, 4-piridilo,
pirrolilo, 2-pirrollio, 3-plrrolilo, furllo, 2-furllo, 3-furllo; tienllo, 2-tienllo, 3-tienilo,
imidazolilo, pirazollio, oxazolilo, isoxazolilo, tiazollio, tiadiazolilo, isotiazoiilo,
triazolilo, tetrazolilo, piridazinilo y plrazinlio, donde dicho heterocicllio esta sin
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sustitulr o mono-, di- o trisustituide independientemente entre sl con R8,

y ademas esth sustituido con un resto selecclonado entre el grupo de piridilo,

2-piridilo, 3-piridilo, 4-piridilo, pirrolilo, 2-pirrolilo, 3-pirrolilo, furilo, 2-furilo, 3-

furilo; tienilo, 2-tienilo, 3-tienilo, Imidazolilo, pirazolilo, oxazolilo, isoxazolilo,

tiaxolilo, tiadiazolilo, Isotiazolllo, triazolilo, tetrazolilo, piridazinilo y piraznllo,
donde dicho resto estd sin sustituir o mono-, di- o trisustituldo
independientemente entre sl con R8

1. F.Cl,Brol,

2 -C{O)-NHz,

3. -alquilo (C:-C,), donde el alquilo estd sin sustituir o mono-, di o
trisustituido Independientemente entre si con halégeno, -OH o un resto
metoxi, 0

4, -O-alquilo (C4-Cs4), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido Iindependientemente entre sl con halégeno o un resto
metox,

con la condicién de que R8 sea al menos un halégeno, -C(0O)-NH; o un resto

-O-alqulio (C4-Cs), si RO es un arilo o un heterociclilo, que son como se han

definldo anteriormentse,

la subestructura D es un resto selecclonado entre el grupo de piridllo, piridi-N-6xido,
pirrolilo, furilo, tienllo, Imidazolilo, pirazolilo, oxazollio, isoxazolilo, tiazolilo, triazolilo,
Isotiazolilo, tiadiazolilo, pirimidinilo, piridazinilo, pirazinilo y esta sin sustituir o
sustituldo 1, 2, 3 6 4 veces con R’ o esté sustituido 1 6 2 veces con =0,

Q

R'l
Rz

es un enlace directo, -C(Q)-; -SOz, -alquileno (Ci-Cs) 0 -alquileno (Co-Cj)-
C(O)}NR",

es un &tomo de hidrdgeno o -alqullo (C+-Cz),

es un enlace directo o -alqulleno (C4-C;), 0

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de piperidina,

plperazina, piridina, pirimidina, pirolidina, pirrolidinona, 1,2, 3-trlazina, 1,24-
tlazina, 1.3,5-triazina, 1,2,3-trlazol, 1,2.4-trlazol, tetrazina, tetrazol, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, azepina, cetoplperazina, oxazol,
isoxazol, isoxazolidina, 2-isoxazolina, morfolina, tiazol, isotiazol, tadiazol o
tiomorfollna, donde dicho grupo ciclico estd sin sustituir o mono-, di- o
trisustituldo independientemente entre sl con R14,

R14 es fidor, cloro, =0, -alqullo {C,-C,) 0 -NHz,

Ves

1. un resto ciclico del grupo que contiene compuestos que se derivan de
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azaindolllo (1H-pimolopiridilo), azetidina, azepina, azridina, azrna, 1.4-
diazepano, 1,2-dlazepina, 1,3-diazepina, 1,4-dlazepina, dlazirina, 1,3-dloxolano,
dioxazol, furano, imidazol, isoquinolina, isotlazol, Isotiazolidina, isotiazolina,
isoxazol, 2-lsoxazolina, isoxazolidina, cetopiperazina, morfolina, 1,2-oxazina,
1,3-oxazina, 1.4-oxazina, oxazol, 1,2-oxatiolano, piperidina, pirano, pirazina,
pirazol, piridazina, piperazina, piridina, piridona, pirimidina, plrmol, pirrolidina,
pimolidinona, quinazolina, quinolina, tetrazina, tetrazol, tladiazina, 1,2-ffazina,
1,3-tiazina, 1,4-tlazina, 1,3-azol, tietano, tiomorfolina, tiofeno, tiopirano, 1,2,3-
triazina, 1,2.4-triazina, 1,3,5-triazina, 1,2,3-triazol o 1,2 4-triazol,

donde dicho resto ciclico estad sin sustituir © mono-, di- o trisustituido

independientemente entre sl con R14, 0
2. fenlio, donde el fenilo estd sin sustituir o mono-, di- o trisustituido
independientemnente entre si con R14,

G es un enlace directo, -(CHz)xr © {CHz)m-NR"-,

Mes

R3 es

m son los nGmeros enteros cero, 1, 2, 3 6 4,

1. un atomo de hiirégeno,

2. heterociclilo, donde el heterociclilo es un resto del grupe que puede
derivarse de 1,4-diazepano, cetomorfolina, tiofeno, piridazona, piperidina,
piperazina, piridina, pirimidina, pirrolidina, pirrolidinona, piridonlic, imidazol,
piridazina, pirazina, 1,2,3-trlazina, 1,24-triazina, 1,3,5-triazina, 1,2,3-triazol,
1,2 4-trlazol, tetrazina, tetrazol, 1,2-diazepina, 1,3-dlazepina, 1,4-diazepina,
azeplna, cetoplperazina, oxazol, Isoxazol, isoxazolidina, 2-isoxazolina,
morfolina, tlazol, Isotiazol, tetrahidropirano, 1,4,5,6-tetrahidro-plridazinilo,
tiadlazol o tiomorfolina, donde dicho heterociclilo esta sin sustituir o mono-, di-
o trisustituido independientemente entre sl con R14,

3 -alquilo (C-Cs). donde el alquilo estd sin sustitulr o mono-, d- o
trisustituldo independlentements entre sl con R14, o

4. -cicloalquilo (Cs-Ce),

1) un étomo de hidrégeno,

2) haldgeno,

3) -alqullo {C-C,), donde el alqullo estd sin sustituir o mono-, dl- o
trisustituido independientamente entre sf con R13,

4) -perfluoroalquilo (C1-Ca),

5) fenilo, donde el fenllo estd sin sustitulr © mono-, di- o trisustituido

ra
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independlentements entre sl con R13,
8) -alquileno (Co-Cs)-O-R19, donde R19 es
a) un atomo de hidrégeno,
b) -alqulio (C:-C4), donde el alquilo estd sin sustiuir o

5 mono-, di- o trisustituido Independientemente entre sl con
R13,
c) CFo
d) CHF,,
7) -CN,
10 8) -NR™-SO-R",

9) -SO,R",dondeses162,

10) -SON(R')}-R™ dondetes 162,

11)  -alquileno (Co-Ce)-C(O)}-R",

12)  -alquileno (Ce-C4)-C(O)O-R",
15 13)  -alquileno (Co-C4}-C(O)-N(R"'}-R",

14)  -alquileno (Co-C4}-N(R'')}-R,

15)  -alquileno (Co-C,)-C(0)-O-alqulleno (Cz-C,)-0-C(O)-alquilo (C1-Cy),

16)  -C(O)-O-C(R15, R16)}-0-C(O)-R17,

17)  -alquileno (Co-C2)-C(0)-O-alqulleno {CC.)-0-C(0O)-O-alqulio (C+-Ce),
20 18) -C(0)-O-C(R15, R16)}-0-C(0)-0-R17, 0

19)  un resto de la siguiente lista

35\“{“ O{‘( i.uf L, A e \{Izo

S ORI ¢ o Jb SN ! , £r

donde Me es metilo,
R11 y R12 son, independientemente entre sl, iguales o diferentes y son
25 1) un &tomo de hidrégeno,
2) -alquilo (Ci-C,), donde el akqullo estd sin sustituir o mono-, di- o
trisustituido independientemente entre sl con R13,
3) -alqull (Co-Cy)-cicloalquilo (Cs-Ce),
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5) -alquil (Co-Ce)-heterociclilo (C4-Cys), donde el alquilo y el heterociclilo,
Independientemente entre sI, estdn sin sustituir o mono-, di- o
frisustituidos con R13 y donde el heterociclilo se selecciona entre el
grupo de azstidina, cdiclopropilo, cliclobutilo, 4,5-dihikiro-oxazol,
Imidazolidina, morfolina, (1.4)oxarepano, oxazolidina, piperidina,
piperazina, plmolidina, tetrahidrotiofeno, tiazolidina o tiomorfolina, o
R11 y R12 junto con el atomo de nitrdgeno al que estén unidos forman un anllio
heterociclico que se selecciona entre el grupo de azetidina, ciclopropilo,
ciclobutilo, 4,5-dihidrooxazol, Imidazolidina, morfolina, (1.4)-oxazepano,
oxazolidina, piperidina, plperazina, pirrolidina, tetrahidrotiofeno, tiazolidina o
tiomorfolina,
R13 es filor, -CN, =0, -OH, -CFs, -C(O)-0-R", -C(OMN(R"}R®, -N(R")}R",
—cicioalquilo (C5-Ce), -alquileno (Co-Cs)-O-R™, -Si<(CHa)s, -S-R™, -SO-R",
-perfluoroalquilo (Cy-Cs) 0 un rasto de la sigulente lista

J\zﬁ" X, ,ﬁ\u,se&' \{20 anzoﬂ 2 o
fror &b &

donde Me es metilo,
R" y R® son, Independientemente entre s, hidrégeno, -alquilo (C4-Cs) 0
-perflucroalquilo {(Cy-Cs),

R' y R"™ son, Independientemente entre si, hidrogeno, -alquilo (C+-Cs) 0 juntos forman
un anllio del grupo de ciclopropilo, ciclobutilo, ciciopentiio o ciclohexio, donde
cada anllio esta sin sustituir o sustituldo de una a tres veces con R™, y

R17 es -alquilo (Cy-Cs), -alquil (C+-Ce)-OH, -alquil (C1-Ce)-O-alqulio (C+-Ca), -alqull (C:-
Cs)-O-alquil (Ci-Ce)-cicioalqulio (CxGCs), -alquil (Co-Ce)-cicioalquilo (Cs-Cs).
donde dicho anillo cicloalquilo estd sin sustituir o sustituido una, dos o tres
veces con -OH, -O-alquilo (C1-C¢) 0 R",

en todas sus formas esterecisoméricas y mezclas de las mismas en cuakquier

relacién, y sus sales fisioldgicamente tolerables.

6) La presente Invencién también se refiers a los compuestos de la fdrmula |, en

77



10

15

20

25

30

35

38

la que

ROes 1. fenllo, donde el fenilo esta sin sustituir o mono- o disustituido
independientements entre si con RS,

2. piridilo o benzotiofenllo, donde el piridilo y el benzotiofenlio estin sin
sustitulr o mono- o disustituidos independientsmente entre sl con RS, o

3 un heterociclilo del grupo de tienilo, tiadlazolilo, Isoxazollic y tiazolilo,
donde dicho heterociclilo estd sustituido con un resto seleccionado entre el
grupo de tienilo, 2-tienilo y 3-tienllo, donde dicho resto estd sin sustitulr o
mono- o disustituldo independientemente entre sl con RS,

R8 es F, Cl, Br, -O-CH;z 0 -C(O)-NH2,

la subestructura D es un resto saeleccionado entre el grupo de piridilo, piridil-N-6xido,

pirrolilo, tienilo, Imidazolilo, pirazolilo, oxazolllo, isoxazolllo, tlazolilo, isotlazolilo,

tiadiazolllo, pirimidinlio, plridazinilo o pirazinilo y esté sin sustituir o sustituldo 1,2, 36 4

veces con R3 o esté sustituido 1 6 2 veces con =0,

Q es un enlace directo, -C(O)-; -SOz, -CH2-C(O)-NH-, metileno o etileno,

R'  es un 4tomo de hidrégeno,

R*  es un enlace direcio o metileno,

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azetidina,
pirrolidina, piperidina y piperazina,

R14 es fidor, coro, =0, metilo, etilo o -NHz,

Ves 1. un resto del grupo que contiene los compuestos que se derivan de
azaindolilo (1H-pirrolopiridilo), azetidina, 1,4-diazepano, isoxazol, isoquinolina,
piperazina, piperidina, pirazina, piridazina, pirimidina, pirrolidina, quinazolina,
quinolina o tetrahidropirano,
donde dicho resto ciclico estd sin sustituir o mono- o disustituido
independlentements entre sl con R14, 0
2. fenilo, donde el fenllo estd sin sustitur o mono- o disustituldo
Independientsments entre sf con R14,

G s un enlacs directo, {CHa)m, -C{0)- 0 {CH2)-NR"-,

m son los nimeros enteros cero, 16 2,

M es un atomo de hidrdgeno, alquilo (C=C,), azepanilo, ciclopropilo, ciciobutilo,
ciclopentiio, ciciohexlo, imidazolilo, catomorfolinilo, morfolinilo,
[1.4]oxazepanilo, piperidinilo, piperidonilo, pirazinilo, pirazollio, piridazinilo,
piridilo, pirimidilo, pirrolidinlio, 1,4,5,6-tetrahidro-piridazinilo o tetrahidropiranilo,
donde los restos estén sin sustituir © mono- o disustituldos independientemente
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entre sl con R14
R3es
1) un &tomo de hidrégeno,
2) fiGor, cloro,
3) -alqullo (C4+-C,), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido independientamente aentre sl con R13,
4) -perfluoroalquilo (C+-Cs),
5) fenilo, donde el fenllo estad sin sustituir o mono-, dl- o trisustituido
Independientements entre sl con R13,
6) -alquileno (Co-C2)-0-R19, donde R19 es
a) un atomo de hidrégeno,
b) -alquilo (C+-C4), donde el alquilo estd sin sustitulr o
mono-, di- o trisustituido independlenternente entre sl con
R13,
c) -CFs, 0
d) ~CHF,,
7 -CN,
8) -NR"-SO-R",
9) -SO.R',dondeses162,
10) -SO-N(R")-R', dondetes 162,
11)  -alquileno (Co-C4)-C(O)-R",
12)  -alquileno (Co-C4)-C(O)-O-R",
13)  -alqulleno (Co-C4}-C{O)}-N(R")-R¥,
14)  -alquileno (Co-Ca-N(R")-R™,
15)  -alquileno (Co-C4)-C(0)-C-alquileno (C>-C4)-C(0O)-alqulio (C1-Cy),
18) -C(O)-O-C(R15, R18)-0-C(O)-R17,
17)  -alquileno (Co-C2)-C(O)-O-alquileno (CC4)-0-C(0)-0-alquilo (Ci-Cs) 0
18) -C(O)YO-C(R15, R18)-0-C(0)-O-R17,

R11 y R12 son, independientemente entre s, iguales o diferentes y son

1)
2)

3)
4)
5)

un &tomo de hidrégeno,

-aiquilo (C+-C4), donde el aiquilo estd sin sustiiuir o mono-, di- ¢
trisustituido independientements entre si con R13,

-alquil (Co-Ce)-cicloalquifio (C5-Ca),

O-R" o

-alquil (Co-Ce)-heterocidllio, donde el alqullo y el heterociclio,
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independientements entre si, estdn sin sustitulr o mono-, di- o
trisustituidos independientemente entre sl con R13 y donde el
heterocicliio se selecciona entre el grupo de azetidina, imidazolidina,
morfolina, (1.4)-oxazepano o pirrolidina o

R11 y R12 junto con el atomo de nitrégeno al que estan unidos pueden formar un
anillo que se selecclona entre el grupo de azetidina, imidazolidina, morfolina,
(1.4)-oxazepano, piperazina, piperidina, pirrolidina o tiomorfolina,

R13 es fidor, -CN, =0, -OH, -CFs, -C(O)}O-R™, -C(O)-N(R")-R®, -N(R™)-R™,
~cicloalquilo (Cs-Ca), -alquileno (Co-Cs)}-O-R", -SHCHa)s, -S-R", -SO-R",

-SOz-NH o -perfluoroalquilo (C4-Ca),

R® y R® son, independientemente entre si, hidrdgeno, -alquilo (Ci-C4) ©
-perfluorcalquilo (Cy-Cs),

R y R™ son, independientements entre sl, hidrégeno, -alquilo (C:-Cs) 0 juntos forman
un anlilio del grupo de cicloproplio, ciclobutilo, ciclopentilo o ciclohexilo, donde
cada anillo esté sin sustitulr o sustituido de una a tres veces con R", Yy

R17 es -alquilo (C4-Cs), -alquil (C1-Ca)-OH, -alquil (C1-C)-O-alqulio (C+-Ce), -alqull (Cs-
Ce)-O-alquil (C:-Cs)-cicloalquilo (Cs-Cs), -alquil {(Co-Ce)-O-cicloalquilo (Cs-Ca).
donde dicho anillo cicloalquilo estd sin sustituir o sustituido una, dos o tres
veces con -OH, -O-alqullo (C+-Cs) o R,

en todas sus formas estereoclsoméricas y mezclas de las mismas en cualquier

relacion, y sus sales fisiolégicamente tolerables.

7) La presants Invenclén también se reflere a los compuestios de la férmula |, en

la que

ROes 1. piridilo o benzotiofenilo, donde el piridiio y ef benzotiofeniic estdn sin
sustltuir o mono- o disustituidos independientementea enire sf con R8, 0
2. un heterocidilo del grupo tienilo, tladiazolllo, isoxazolllo y tazolilo,
donde dicho heterocicllio estd sustituido con un resto seleccionado entre el
grupo de tlenilo, 2-tienllo y 3-tienilo, donde dicho resto estad sin sustituir o
mono- o disustituido independientements entre sl con RS,

R8 es F, Cl, Br, -O-CHs 0 —C{O)-NH3,

la subestructura D es plridilo y esté sin sustitulr o sustituido 1, 2, 364 veces conR3 o

esta sustituido 1 6 2 veces con =0,

Q 8s -CHxC(0)-NH- o metileno,

R'  es un atomo de hidrogeno,

R®  esun enlace directo,
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R14 es fiGor, cloro, =0, metilo, etilo 0 —-NH;,

Ves plperidina, donde piperidina estd sin sustitulr o mono- o disustituida
independientements entre si con R14, o

G @s un enlaca directo,

M es un atomo de hidrégeno, -alquilo (CxCy), isoproplio o plridilo, donde los
restos estdn sin sustituir o monc- o disustituldos independientements entre sl

con R14,
R3es 1) un atomo de hidrégeno,
2) flaor, cloro,

3) -alquilo (C,-C,), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido independientemente entre sl con R13,
4) -alquileno (Co-C2)-0-R19, donde R19 es
a) un atomo de hidrégeno,
b) -alquilo (C+-C4), donde el alqulio estd sin sustituir o
mono-, di- o trisustituldo independientemente entre sl con
R13,
5)  -alqulleno (Co-Cs}-C(0)-O-R", 0
6)  -alquileno (C-C4)}-C{O)N(R")-R"™,
R11 y R12 son, independientements entre sl, iguales o diferentes y son
1) un &tomo de hidrdgeno,
2) -alquilo {C+-C,), donde el alquilo estA sin sustituir o mono-, di- o
trisustituldo Independientementa entre sl con R13, o
R11 y R12 junto con el dtomo de niirbgeno al gue estin unidos pueden formar un
anillo que se selecciona entre el grupo de azetidina, imidazolidina, morfolina,
(1.4)-oxazepano, piperazina, piperidina, pirrolidina o tiomarfolina,
R13 es fidor, =0, -OH, -CFs, -C(0)-0-R", -C{O)}-N(R"}-R™ o -alquileno (Co-Cs)-O-
R"’.
R"y R® son independlentements entre sl, hidrégeno, -alquilo (C1-C4) 0
-perflucroalqullo (C1-Cs),
en todas sus formas estereoisoméricas y mezcias de las mismas en cualquler
relacion, y sus sales fislolégicamentse tolerables.
8) La presente Invencién tamblén se refiere a los compuestos de la formula ), que
son
(1-isopropil-piperidin-4-ii}-amida del acido 1{5-(5-cloro-tiofen-2-iiHsoxazol-3-iimetil]-
1H-pirrolo[2,3-b]piridina-2-carboxlico,

(e
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Ester metllico del &cido 1-[5(5-cloro-tlofen-2-il)}-isoxazol-3-iimetil]-2-(1-isopropl-
piperidin-4-licarbamoil)-1H-pirrolo[2,3-b]piridina-5-carboxilico,

Acido 145-(5-cloro-tiofen-2-li)}-isoxazol-3-iimetil]-2-(1-isopropll-piperidin-4-iicarbamoll)-
1H-pirrolof2,3-b]piridina-5-carboxilico,

5-amida 2-[(1-lsopropli-piperidin-4-il}-amida] del &cido 1-[5~{5-cloro-tiofen-2-l)-Isoxazol-
3-iimetil]-1H-pirolo[2,3-b]piridina-2,5-dicarboxilico,

(1-Isopropil-piperidin-4-il)-amida del &acido 1-{5-{5-cloro-tiofen-2-il)-isoxazol-3-iimetil}-
1H-pimolo{3,2-b]pirkiina-2-carboxfiico,

Acldo 1{5-(5-cloro-tiofen-2-l)-isoxazol-3-limetil]-2-(1-isopropli-piperidin-4-iicarbamoil)-
1H-pirrolo[3,2-b]piridina-5-carboxdlico,

(1-isopropil-plperidin4-il}-amida del écido 1-{5-(5-cloro-tiofen-2-il}-isoxazol-3-iimetil}-5-
oxo-4,5-dihidro-1H-pirrolof3,2-b]piridina-2-carboxfico, .

Ester metllico del écido 1{5-{5-cloro-tiofen-2-l)-isoxazol-3-iimetil]-2<3,4,5,6-tetrahidro-
2H-{1,4biplridinil-4-licarbamail)-1H-pirrolo[3,2-b]piridina-5-carboxflico,

Acido 1-[5-{5-cloro-tiofen-2-ll)}-isoxazol-3-iimetil]-2-(3,4,5,6-tetrahldro-2H-[1,4]bipiridinil-
4-{lcarbamoll)}-1H-pirrolof3,2-b)piridina-5-carboxllico,

(1-isopropll-plperidin-4-il}-amida del &cido 1-{5-(5-cloro-tiofen-2-l}-isoxazol-3-imetil]-5-
(2-metoxi-etoxi}-1H-pimolo[2,3-c]piridina-2-carboxflico,

(1-lsopropil-piperidin-4i)-amida del 4cldo 1-[5-(5-cloro-tiofen-2-il)-lsaxazol-3-imetil}-5-
(2-hidroxi-etox])-1H-pirrolo[2,3-c]piridina-2-carboxdlico,

(1-sopropil-piperidin-4-il}-amida del écido 1-[(5-cloro-piridin-2-iicarbamoil)}-metil]-5(2-
metoxi~etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxflico,

(1-isopropil-piperidin-4-l}-amida del Acido 1-{(5-cloro-piridin-2-ilcarbamoil)-metil}-5-(2-
hidrox-etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxflico,

(1-lsopropil-plperidin-4-l}-amida del &cido 1-(6-cloro-benzo[b]tiofen-2-iimetil)-5-(2-
metoxi-etoxd)-1H-pirmolo[2,3-c]piridina-2-carboxllico, o

(1-isopropil-piperidin-4-il}-amikla del &ckio 1-(6-cloro-benzo[bjtiofen-2-limetil)-5-(2-
hidroxi-etoxd)-1H-pirrolof2,3-c]piridina-2-carboxilico.

Como se usa en este documento, el término alquilo se entiende en su sentido
mas amplio y hace referencia a restos de hidrocarburo que pueden ser lineales, por
ejemplo, de cadena lineal o ramificada, y que pueden ser restos aciclicos o ciclicos o
comprender cuaiquier combinacién de subunidades aciclicas y ciclicas. Ademds, el
término alquilo como se usa en este documento inciuye expresamente grupos
saturados asf como grupos Insaturados, contenlendo estos Gitimos grupos uno o més,
por ejemplo uno, dos o tres dobles enlaces y/o tripies enlaces, slempre que los dobles
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enlaces no esién localizados dentro de un grupo alquilo ciclico, de tal manera que se
obtenga un slstema aromético. Todas estas afirmaciones también se aplican si un
grupo alqullo aparece como un sustituyente sobre otro resto, por elemplo en un resto
alqulloxi, un resto alquiloxicarbonilo o un resto arilalquilo. Son ejemplos de

"-aiquilo (C+-Cs)" 0 "-alquileno (C-Ca)* restos aiquilo que contienen 1,2, 3,4, 5,6, 7 u
8 4tomos de carbono que son metilo, metileno, etlio, etileno, propilo, propileno, butilo,
butileno, pentilo, pentileno, hexilo, heptlio u octilo, los n-dsémeros de todos estos
restos, isopropilo, isobutilo, 1-metilbutilo, isopentilo, neopentilo, 2,2-dimetiibutiio, 2-
metilpentilo, 3-metilpentilo, lschexilo, sec-butilo, tBu, terc-pentilo, sec-butlio, terc-butiio
o terc-pentilo. La expresién "-alquilo (Co-Ce)" o "-alqulleno (Co-Cs)” 86 refiere a restos
de hidrocarburo que contiensen 1, 2, 3, 4, 5, 6, 7 u 8 atomos de carbono. La expresion
"-aiquilo Co" o "-alqulleno Co" @8 un enlace covalente. Son restos alquilo insaturados,
por ejemplo, restos alquenilo tales como vinilo, 1-propenilo, 2-propenilo (= alilo), 2-
butenilo, 3-butenilo, 2-meth-2-butenilo, 3-metil-2-butenilo, 5-hexenlio o 1,3-
pentadienilo, o restos alquinilo tales como etinlio, 1-propinlio, 2-proplnilo (= proparglio)
o 2-butinllo. Los restos alquilo también pueden ser Insaturados cuando estan
sustituidos. Son ejemplos de restos alquilo ciclicos -cicloalquilo (Cs-Ce) restos
cicloalquilo que contlenen 3, 4, 5, 6, 7 u 8 Atomos de carbono en el anlllo, tales como
cicioproplio, ciclobutilo, ciclopentilo, ciclohexllo, cicloheptilo o dclooctilo, que tamblén
pueden estar sustituidos y/o insaturados. Los grupos alquilo ciclicos insaturados y los
grupos cicloalquilo insaturados tales como, por ejemplo, ciclopentenlio o ciclohexsnilo
pueden unirse a través de cualquler &tomo de carbono.

Se entiende que las expresiones "un arilo de 6 a 14 miembros monociciico o
biclclico” o "-arllo (Cs-C1s)" hacen referencia a radicales hidrocarburo aromdticos que
contienen de 6 a 14 4tomos de carbono en el anlllo. Son ejemplos de radicales -arilo
(Ce-Cra) feniio, naftiio, por ejempio 1-naftiio y 2-nafillo, bifenililo, por ejemplo 2-
bifenililo, 3-bifenililo y 4-bifenililo, antrilo o fluorenilo. Son radicales arilo preferidos los
radicales bifenilllo, los radicales naftilo y, en particular, los radicales fenllo.

Las expresiones "heterocidiio de 4 a 15 miembros mono- o biciclico® o
"-heterocidiilo (C4-Cis)" s refieren a heterociclos en los que uno o méas de los de 4 a
15 4tomos de carbono del anillo se han reemplazado por heteroatomos tales como
nitrégeno, oxigeno o aaifre.

Son ejemplos acridinilo, 8-aza-biciclo[3.2.1Joct-3-lo, azaindol (1H-
pimolopiridinilo), azabencimidazolilo, azaespirodecanlio, azepinilo, azetidinilo,
aziridinflo, bencimidazoilio, benzofuranilo, benzotiofuranilo, benzotiofenllo,
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benzoxazollio, benzotiazolllo, benzotriazolilo, benzotetrazolilo, benzolsoxazolllo,
benzoisotiazollio, carbazolllo, 4aH-carbazolllo, carbolinilo, cromanilo, cromenilo,
cinolinifo, decahidroquinolinilo, 4,5-dihidrooxazolinilo, dioxazolilo, dioxazinio, 1,3-
dioxolanilo, 1,3-dloxolenllo, 8H-1,5,2-ditlazinillo, dihidrofuro{2,3-b}-tetrahidrofuranilo,
furanilo, furazanilo, imidazolidinllo, imidazolinlio, imidazolilo, 1H-indazolilo, indelinilo,
indolizinilo, indolilo, 3H-indolilo, isobenzofuranilo, isocromanilo, isocindazolilo,
isoindolinilo, Isoindollio, Isoquinoliniio (bencimidazolilo), Isotlazolilo, isotiazolidinilo,
isotiazolinllo, Isoxazolilo, Isoxazolinilo, Isoxazolidiniio, 2<soxazolinilo, cetopiperazinilo,
morfolinilo, naftirldiniio, octahidroisoquinolinilio, oxadiazoliio, 1,2,3-oxadlazollio, 1,2,4-
oxadiazolllo, 1,2,5-oxadlazolilo, 1,3,4-oxadlazoliio, 1,2-oxa-tiepanilo, 1,2-oxatiolanilo,
1.4-oxazapanilo, 1,2-oxazinlio, 1,3-oxazinllo, 1,4-oxazinilo, oxazolidinilo, oxazolinilo,
oxazolilo, oxetanilo, oxocanlio, fenantridinilo, fenantrolinilo, fenazinilo, fenotiazinilo,
fenoxatiinilo, fenoxazinilo, ftalazinilo, piperazinilo, piperidinilo, pteridinlio, purinilo,
piranilo, pirazinllo, pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, piridooxazolilo,
piridoimidazollio, piridotiazolilo, piridlio, pirimidinllo, pirrolidiniio, pirrolidinonilo,
pirrolinlio, 2H-pirmolilo, pirrolllo, quinazolinilo, quinolinilo, 4H-quinolizinilo, quinaxalinilo,
quinuclidinilo, tetrahidrofuranilo, tetrahidroisoquinoifinllo, tetrahidroquinolinilo,
tetrahidrofuraniio, tetrahidropiranilo, tetrahidropiridinilo, tetrahidrotiofenilo, tetrazinilo,
tetrazolilo, 8H-1,2,5-tiadlazinilo, 1,2,3-tladiazolilo, 1,2,4-tladiazolilo, 1,2,5-tiadlazolilo,
1,3,4-tiadiazoliio, tiantrenilo, 1,2-tlazinilo, 1,3-tiazinilo, 1,4-tiazinlio, 1,3-tiazolilo,
tiazolllo, tiazolidinlio, tiazolinllo, tienllo, tletanilo, tenotiazolio, tienooxazolilo,
tienoimidazolllo, tietanllo, tiomorfolinilo, 1AB-tiomorfolinilo, tiofenolilo, tiofenilo,
tiopiranilo, 1,2,3-triazinilo, 1,2,4-trlazinllo, 1,3,5-triazinilo, 1,2,3-trlazolilo, 1,2 4-triazolilo,
1,2,5-triazollio, 1,3,4-triazollio y xantsnilo.

Se prefieren heterociciilos tales como bencimidarolilo, 1,3-benzodioxolilo,
benzofuranlio, benzotiazolilo, benzotiofenlio, benzaxazolilo, cromanilo, cinclinilo, 2-
furilo, 3-furllo; Imidazolllo, indolilo, indazolilo, Isocromanilo, isoindolilo, isoquinolinlio,
isotiazolilo, isoxazolilo, oxazolllo, ftalazinllo, pteridinilo, purinilo, pirazinilo, pirazolilo,
piridazinilo, piridoimidazoliile, piridopiridinilo, piridopirimidinilo, 2-piridilo, 3-piridilo, 4-
piridllo, pirimidinilo, plmolilo; 2-pirrolilo, 3-pirrolilo, quinolinilo, quinazolinilo,
quinoxalinllo, tetrazolilo, tiazolilo, 2-tienllo y 3-tienllo.

También se prefieren:
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Las expresiones "het” o "un resto ciclico de 3 a 7 miembros, que contiene
hasta 1, 2, 3 6 4 heteroatomos™ se refieren a estructuras de heterociclos que pueden
derivar de compuestos tales como azepina, azetidina, aziridina, azirina, 1,.4-diazepano,
1,2-diazepina, 1,3-diazepina, 1,4-diazepina, dlaziridina, diazirina, dioxazol, dioxazina,
dioxol, 1,3-dioxoleno, 1,3-dioxolano, furano, imidazol, Imidazolina, Imidazoliiina,
Isotiazol, Isotlazolidina, Isotiazolina, Isoxazol, Isoxazolina, isoxazolidina, 2-lsoxazolina,
cetomorfolina, cetopiperazina, morfolina, 1,2-oxatiepano, 1,2-oxatiolano, 1.4-
oxazepano, 1,2-oxazina, 1,3-0xazina, 1,4-oxazina, oxazol, oxaziridina, oxetano,
oxirano, plperazina, piperidina, pirano, pirazine, pirazol, pirazolina, pirazolidina,
piridazina, piridina, piimidina, pimol, pirolidina, pirolidinona, pirrolina,
tetrahidrofurano, tetrahidropirano, tetrahidropiridina, tetrazina, tetrazol, tladlazina,
tiadiazol, 1,2-tlazina, 1,3-tiazina, 1,4-tlazina, 1,3-tiazol, tlazol, tiazolldina, tiazolina,
tienllo, tietano, tiomorfolina, tiopirano, 1,2,3-triazina, 1,2,4-triazina, 1,3,5-triazina, 1,2,3-
triazoi o 1,2,4-triazol.

La expresion "R'-N-R%.V puede formar un grupo ciclico de 4 a 7 miembros® o
*R'"" y R* Junto con el 4tomo de nitrégeno al que estén unidos puaden formar un anllio
heterociclico monocidlico de 4 a 7 miembros que ademas del atomo de nitrégeno
puede contener uno 0 dos hetercdtomos en el anllio idénticos o diferentes
seleccionados entre oxigeno, azufre y niirdgeno™ se reflere a estructuras de
heterocicios que pueden derivar de compuestas tales como
azepano, azepina, azetidina, dioxazol, dloxazina, 1,4-dlazepano, 1,2-diazepina, 1,3-
dlazepina, 1,4-diazepina, imidazol, Imidazolina, imidazolidina, Isotlazol, Isotiazolidina,
isotiazolina, Isoxazol, Isoxazolina, isoxazolidina, 2-isoxazolina, cetoplperazina,
morfolina, [1,4]oxazepano, oxazol, plperazina, piperidina, pirazina, plrazol, pirazolina,
pirazolidina, piridazina, piridina, plrimidina, pirrol, pirrolidina, pirrolidinona, pirrolina,
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tetrahidropirkiina, tetrazina, tetrazol, tiazol, tiadlazol, tiazolidina, tiazolina, tlomorfolina,
1,2,3-triazina, 1,2,4-trlazina, 1,3,5-triazina, 1,2,3-triazol o 1,2,4-triazol.

La expresidn "R™ y R™ junto con el 4tomo de carbono al que estan unidos
pueden formar un anillo carbociclico de 3 a 8 miembros” se refiers a estructuras que
pueden derivar de compuestos tales como ciclopropilo, ciclobutllo, ciclopentilo o
ciclohexilo.

La expresién "subestructura

'\

en la formula I o "la subestructura D es un grupo ciclico saturado,
parciaimente Insaturado o aromético de 4 a 8 miembros que contiene cero, 1,2,36 4
heteroidtomos seleccionados entre nitrdgeno, azufre u oxigeno™ se refiere a
estructuras que pueden derivar de compuestos tales como azepano, azetidina,
azetina, azocano, azocan-2-ona, cidobutilo, ciclooctano, cicloocteno, ciclopentio,
ciclohexilo, cicloheptiio, ciclooctilo, 1,2-diazepano, 1,2-diazepina, 1,3-dlazepina, 1,4-
diazepina, [1,4]diazocano, [1,2]diazocan-3-ona, [1,3]dlazocan-2-ona, dioxazol,
dioxazina, dioxol, 1,3-dloxoleno, 1,3-dioxolano, furano, imidazol, imidazolina,
Imidazolidina, Isotiazol, isotiazolidina, isotlazolina, isoxazol, isoxazolina, isoxazolldina,
2-isoxazolina, cetoplperazina, morfolina, 1,4-oxazepano, 1,2-oxatiepano, 1.2-
oxatiolano, 1,2-oxazina, 1.3-oxazina, 1.4-oxazina, oxazol, [1.4Joxazocano,
[1.3]oxazocan-2-ona, oxetano, oxocano, oxocan-2-ona, piperazina, piperidina, fenilo,
pirano, pirazina, plrazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol,
pimolidina, pirrolidinona, pirrolina, 5,6,7,8-tetrahidro-1H-azocin-2-ona, tetrahidrofurano,
tetrahidropirano, tetrahidropiridina, tetrazina, tiadiazina, iadiazol, 1,2-tiazina, 1,3-
tiazina, 1,4-tiazina, 1,3-tiazol, tiazol, tiazolidina, tiazolina, tietano, tiocano, tiocano-1,1-
didxddo, tlocano-1-&xido, tiocan-2-ona, tiomorfolina, tiofeno, tiopirano, 1,2 3-triazina,
1,2,4-triazina, 1,3,5-trlazina, 1,2,3-triazol o 1,2 4-triazot.

La expresién "la subsstructura D es un grupo ciclico saturado, parciaimente
insaturado o aromético de 5 a 8 miembros que contiene cero, 1, 2, 3 6 4 heterodtomos
selecclonados entre nitrégeno, azufre u oxigeno” se reflere a estruciuras que pueden
derivar de compuestos tales coma ciclopentilo, ciclohexilo, dioxazol, dloxazina, dioxol,
1,3-dioxoleno, 1,3-dioxolano, furano, imidazol, imidazolina, imidazolidina, isotiazol,
Isotlazolidina, Isotiazolina, Isoxazol, Isoxazolina, Isoxazolidina, 2-isoxazolina,
cetomorfolina, cetopiperazina, morfolina, 1,2-oxatiolano, 1,2-oxazina, 1,3-oxazina, 1,4-
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oxazina, oxaxol, piperazina, plperdina, fenilo, pirano, pirazina, pirazol, pirazolina,
pirazolidina, pirazina, pirazinona, piridazina, pifdazona, piridina, piridona, pirimidina,
pirimidona, pirrol, pirrolidina, pimolidinona, pirrolina, tetrahidrofurano, tetrahidropirano,
tetrahldropiridina, tetrazina, tetrazol, tiadlazina, tiadiazol, 1,2-tlazina, 1,3-Hazina, 1,4-
tiazina, 1,3-tazol, tiazol, lazolidina, tiazolina, tiomorfolina, tiopirano, tetrazina, tetrazol,
1,2,3-trlazina, 1,2,4-trlazina, 1,3,5-trlazina, 1,2,3-triazol 0 1,2,4-trlazol.

La expresion "R’ y R® junto con los &tomos a los que estdn unidos pueden
formar un grupo ciclico de 8 a 8 miembros que contiene hasta 1, 2, 3 6 4
heterodtomos seleccionados entre nitrdgeno, azufre u oxigeno™ se refiere a
estructuras de heterociclos que pueden derivar de compuestos tales como azocano,
azocan-2-ona, cicoheptilo, ciclohexilo, ciclooctano, cdoocteno, 1,4-diazepano, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, [1.4]dlazocano, [1,2)dlazocan-3-ona,
{1,3]diazocan-2-ona, dioxazina, [1.4]dioxocano, dioxol, cetopiperazina, morfolina, 1,2-
oxa-tiepano, 1,4-oxazepano, 1,2-oxazina, 1,3-oxazina, 1,4-oxazina, [1.4]oxazocano,
[1,3]oxazocan-2-ona, oxocano, oxocan-2-ona, fenilo, piperazina, piperidina, pirano,
pirazina, piridazina, pirimidina, 5.6,7,8-tetrahidro-1H-azocin-2-ona o tiomorfolina.

El hecho de que muchos de los nombres de heterociclos Indicados
anterioments sean los nombres quimicos de sistemas de anillos insaturados o
arométicos no Implica que el grupo mono- o policiclico de 4-15 miembros pueda
derivar Gnicaments del sistema de anllios insaturados respectivo. Los nombres
indicados en este documento sdlo sirven para describir el sistema de anillos con
respecio al tamafio del anillo y el nimero de los heterodgtomos y sus posiciones
relativas. Como se ha explicado anteriormente, el grupo mono- o policiclico de 4-15
miembros puede estar saturado o parciaimente Insaturado o aromético y, de esta
manera, puede derivar no sblo de los propios heterocicios Indicados anteriormente,
sino también de todos sus andlogos parcial o completamente hidrogenados y tamblén
de sus anédlogos més insaturados sl esto es aplicable. Como ejemplos de anélogos
completa o parcialmente hidrogenados de los heterociclos indicados anterlormente de
los que puede derivar este grupo pueden mencionarse los siguientes: pirrolina,
pirolidina, tetrahidrofurano, tetrahidroticfeno, dihidropiridina, tetrahidropiridina,
piperidina, 1,3-dioxolano, 2-{midazolina, imidazolidina, 4,5-dihidro-1,3-0xazol, 1,3-
oxazolidina, 4,5-dihidro-1,3-tlazol, 1,3-tiazolidina, perhidro-1,4-dioxano, piperazina,
perhidro-1,4-oxazina (= morfolina), perhidro-1,4-tiazina (= tiomorfolina),
perhidroazepina, indolina, Isoindolina, 1,2,3,4-tetrahidroquinolina, 1,24
tetrahidroisoquinolina, etc.
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La expresion "-perfluoroalquilo (C4+-Cs)" es un resto alquilo parcial o totaimente
fluorado que puede derivar de restos tales como -CF3, -CHF;, -CHaF, -CHF-CF;,
-CHF-CHF,, ~-CHF-CH2F, -CHz-CFs, -CH-CHF2, -CH-CH2F, -CFx-CF3, -CF2-CHF2,
-CF2-CHJF, -CHx-CHF-CF3, -CH2-CHF-CHF3, -CHrCHF-CH,F, -CH>-CH;-CF3, -CH»
CHz-CHF2, -CH>CHz-CHxF, -CH-CF-CFs, -CHx-CF2-CHF;, -CHx-CF2-CHaF, -CHF-
CHF-CFs, -CHF-CHF-CHF2, -CHF-CHF-CHF, -CHF-CH>-CF;, -CHF-CHx-CHF2, -CHF-
CHCHJF, -CHF-CFCFs, -CHF-CF:-CHFz. -CHF-CFCHJF, -CF-CHF-CF;, -CFr
CHF-CHF,, -CF~CHF-CH.F, -CFz-CHxCFs, -CF-CHx-CHF;, -CF-CHrCH2F, -CF2
CFz-CFs, -CFCFz-CHF2 0 -CF-CF-CHJF.

La expresién "-perflucroalquileno (Ci-C3)" es un resio alquileno parcial o
totalmente fluorado que puede derivar de resios tales como -CF», -CHF-, -CHF-CHF ;-
, “CHF-CHF -, -CHz-CFz, -CH>CHF-, -CF>-CFz-, -CF-CHF-, -CHz-CHF-CF-,
«CHy-CHF-CHF-, -CH-CHz-CF 2, -CHzCHz-CHF, -CH-CF2CFz, CH-CF-CHF-,
-CHF-CHF-CFz-, -CHF-CHF-CHF-, -CHF-CHx-CF, -CHF-CH>-CHF-, -CHF-CF-CF2-,
-CHF-CF2-CHF-, -CF2-CHF-CF2-, -CFz-CHF-CHF-, -CFzCHz-CF3, -CFr-CH-CHF-,
~CF2>CFCFz 0 -CF2-CF2-CHF.

La expresion "resto oxo” o "=0" se refiere a restos tales como carbonilo
(-C(O)-) o nitroso (-N=0).

Halbgeno es fiGor, cloro, bromo 0 yodo, preferiblemente fiGor, cloro o bromo,
de una forma particularmente preferida cloro o bromo.

Los 4tomos de carbono dpticamente activos presentes en los compuestos de
la formula | pueden tener, independientemente entre si, la configuracion R o Ia
configuracién S. Los compuestos de la férmula | pueden estar presentss en forma de
enantiémeros puros o diasteredmeros puros o en forma de mezclas de enantibmeros
y/o diasteredmercs, por ejemplo en forma de racematos. La presente invencion se
refiere a enantidmeros puros y a mezcias de enantibmeros asi como a diasteredmercs
puros y a mezclas de diasteredmeros. La invencién comprerde mezcias de dos o méas
de dos esterecisdbmeros de la fdrmula | y comprende todas las relaciones de los
estereoisdmeros en las mezclas. En caso de que los compuestos de la formula |
puedan estar presentes como Isdmeros E o Isdmeros Z (o isbmeros cis o isdbmeros
trans), la Invencion se refiere a los isémeroe E puros, a los isémeros Z puros y a las
mazclas E/Z en cualquler relacién. La Invencién también comprende todas las formas
tautoméricas de los compuestos de la formula I.

Los diasteredmeros, Incluyendo los isdmeros E/Z, pueden separarse en los
Isémeros Individuales, por ejemplo, por cromatografia. Los racematos pueden
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separarse en los dos enantibmeros por métodos habituales, por ejemplo por
cromatografla en fases quirales o por resolucién, por ejemplo, por cristalizaclén de
sales diastereoméricas obtenidas con ackios o bases Opticaments activos. Los
compuestos estereoquimicamente uniformes de la férmula | también pueden
obtenerse empieando materiales de partida estereoquimicamente uniformes o usando
reacciones estersoselectivas.

Las sales fislologicamente tolerables de los compuestos de férmula | son sales
no tixicas que son fisioldgicamente aceptables, en particular sales farmacéuticamente
utilizables. Tales sales de compuestos de la formula | que contienen grupos acldos,
por ejemplo un grupo carboxilo COOH, son, por ejemplo, sales de metales alcalinos o
sales de metales alcalinotérreos tales como sales de sodlo, sales de potasio, sales de
magnesio y sales de caicio, y también sales con iones amonio cuatemnario
fisioldgicamente tolerables talas como tetrametilamonio o tetraetilamonio, y sales de
adicién de &cidos con amoniaco y aminas orgéanicas fislolégicamente tolerables, tales
como metilamina, dimetilamina, frimetiamina, etilamina, trietilamina, etanolamina o
tris-(2-hidroxietiljamina. Los grupos bésicos contenidos en los compuestos de la
férmula |, por ejemplo grupos amino 0 grupos guanidino, forman sales de adicion de
acidos, por ejemplo con é&cidos inorganicos tales como &cido dorhidrico, écldo
bromhidrico, écido sulfarico, acklo nitrico o écido fosforico, o con acidos carboxllicos y
&cidos sulfénicos orgénicos tales como écido férmico, dcido acético, écido oxalico,
écido cltrico, acido lactico, acido mdlico, écido succlnico, acido malénico, acido
benzolco, acido maleico, acido fumérico, &cido tartarico, écido metanosulfonico o
Acldo p-toluencsulfénico. Los compuestos de la formula | que contienen
simultdneamente un grupo basico y un grupo acido, por ejlemplo un grupo guanidino y
un grupo carboxilo, también pueden estar presentes como zwitteriones (betalnas) que
de igual forma se incluyen en la presente Invencion.

Las sales de los compuestos de la fdrmula | pueden obtenerse por métodos
habltuales conocidos por los especialistas en la técnica, por ejemplo combinando un
compussto de la férmula | con un écido o base Inorganica u orgénica en un disolvente
o dispersante, o a partir de otras salas por intercamblo catibnico o Iintercambio
anidnico. La presente Invencién también Incluye todas las sales de los compuestos de
la fdrmula | que, debido a su baja tolerancia fisioldgica, no son directamente
adecuadas para uso en productos farmacéuticos pero son adecuadas, por ejemplo,
como Intermedios para realizar modificaciones quimicas adicionales de los
compuestos de la formula | 0 como materlales de partida para la preparacion de sales
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fisiolégicamente tolerables.

La presente invencién también incluye todos los solvatos de los compuestos de
la fdrmula |, por ejemplo hidratos o aductos con alcoholes.

La invencién también incluye derivados y modificaciones de los compuestos de
la formula [, por ejemplo profdrmacos, formas protegidas y otros derivados
fislologicamente tolerables, asi como metabolitos activos de los compuestos de la
formula |. La invencion se refiere en particular a profarmacos y a formas protegidas de
los compuestos de la férmula 1, que pueden convertirse en compuestos de la férmula |
en condiclones fisiologicas. Los especialistas en la técnica conocerdn profarmacos
adecuados para los compuestos de la férmula |, es decir, derivados modificados
quimicamente de los compuestos de la formula | que tienen propiedades que estén
mejoradas de una manera deseada, por ejemplo con respecio a la solubilidad,
biodisponibllidad o duracién de la accién. Puede encontrarse una informacién méas
detallada en relacién con los proférmacos en la bibliografia convencional tal como, por
ejemplo, Design of Prodrugs, H. Bundgaard (ed.), Eilsevier, 1885; Flsisher et al.,
Advanced Drug Delivery Raviews 19 (1898) 115-130; o H. Bundgaard, Drugs of the
Future 16 (1891) 443 que se incorporan enh estse documento en su totalidad como
referencia. Los proférmacos adecuados para los compuesios de la férmula | son
especialmente profarmacos de acllo y profarmacos de carbemato de grupos que
contienen nitrdgeno acllables tales como grupas amino y el grupo guanidino y también
profarmacos de éster y profarmacos de amida de grupos de &cido carboxllico que
pueden estar presentes en los compuestos de la férmula 1. En los profarmacos de
acllo y los profarmacos de carbamato, uno o més, por ejemplo uno o dos, tomos de
hidrégeno en dtomos de nitrdgeno de tales grupos se han reemplazado por un grupo
adilo o un carbamato, preferiblements un grupo -alquiloxicarbonilo (C1-Cs). Son grupos
acilo y grupos carbamato adecuados para los profarmacos de acilo y proférmacos de
carbamato, por ejemplo, los grupos R*'-CO- y R©0-CO-, en los que R es hidrégeno,
-alquilo (C4-C1s), -cicioalquillo {(Cs-Cs), -cicloalquil (Cs-Cs)-alquilo {(C1-Cq), arilo (Ce-C14)-
Het-, aril (Ce-Cys)-alquilo (Ci-Cs)- 0 Het-alquilo (C1-Cy)-, ¥ en los que R™ tiene los
significados indicados para R* con la excepcion de hidrégeno.

Son compuestos especialmente preferidos de la formula |1 aquellos en los que
dos o més restos se definen como se ha indicado anteriormente para los compuestos
preferidos de la férmula |, o restos que puaden tener una 0 mas de las denctaciones
especificas de los restos dadas en sus definiciones generales o en las definiciones de
compuestos preferidos proporcionadas anteriormente. Todas las combinaciones
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posibles de definiciones dadas para definiciones preferidas y de denotaciones
especfificas de restos son explicitamente un objeto de la presente invencién.

Tamblén con respecto a todes los compuestos preferidos de la férmula |, todas
sus formas esterecisoméricas y mezcias de los mismos en cualquier relacion y sus
sales fisiol6gicamente aceptables son explicitamente un objeto de la presente
invencién, asl como sus profamacos. De forma similar, también en todos los
compuestos preferidos de la formula |, todos los restos que estin presentes méas de
una vez en la molécula son independientes entre si y pueden ser ldénticos o
diferentes.

Los compuestos de la formula | pueden prepararse utilizando procedimientos y
técnicas que per se son bien conocidas y apreciadas por un especialista habitual en la
técnica. Los materiales de partida o los bloques de construccion para uso en los
procedimlentos de sintesis generales que pueden aplicarse en la preparacion de los
compuestos de fdrmula | se pueden adqulrir faclimente por un especialista habitual en
la tdcnica. En muchos casos, estin disponibles en el mercado o se han descrito en la
bibliografla. En caso contrario, pueden prepararse a partir de compuestos pracursores
que se pueden adquirir faciimente de forma anéaloga a los procedimientos descritos en
la bibliografla, o mediante procedimientos o de forma andloga a los procadimientos
descritos en esta solicitud.

En general, los compuastos de la férmula | pueden prepararse, por ejemplo, en
el transcurso de una sintesls convergente, uniendo dos o més fragmentos que pueden
derivar retrosintéticamente de la formula |. Més especificaments, en la preparacién de
los compuestos de férmula | se emplean derlvados de azaindol de partida
convenientemente sustituidos como bloques de construccién. A pesar de que diversos
aspectos de sintesis de la quimica de los azaindoles son considerablemente
diferentes de la quimica de los indoles, se pueden modificar y adoptar por los expertos
on la técnica muchos procesos que describen la sintesls y funclonalizacion de indoles.
Por lo tanto, ia bibliografia que describe las transformaciones y la sintesls de indoles
@5 muy Instructiva y aplicable a la qulomica de los azaindoles. St no estin disponibles
en el mercado, tales derlvados de azaindol pueden prepararse de acuerdo con los
procedimientos convencionales bien conocidos para la formacion del sistema de
anillos de azaindol, por ejemplo la sintesis de indoles segin Fischer, la sintesis de
indoles segln Bischler o la sintesis de indoles segin Reissert. Por medio de la
seleccibn de |as moléculas precursoras adecuadas, estas sintesls de azaindoles
permiten la introducclon de una diversidad de sustituyentes en las diversas posiciones
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del sistema de azaindol, que pueden modificarse luego quimicamente para llegar
finalmente a la molécula de la férmula | que tiene el modelo de sustituyentes deseado.
Como una de las revisiones axhaustivas en la que pueden encontrarse numerosos
detalles y referencias bibllogrificas sobre la quimica de indoles y sobre los
procedimientos sintéticos para su preparacién, véase W.J. Houllhan (ed.), "indoles,
Part One", volumen 25, 1972, de la serie “The Chemistry of Heterocyclic Compounds®,
A. Waeissberger y E.C. Taylor (ed.), John Wiley & Sons; R.E. Glllette, Advances In
Heterocydlic Chemistry 9 (1968) 27; J.-Y. Mérour Curr. Org. Chem. 5 (2001) 471; H.
Dopp et al. en Houben-Weyl, "Methoden de Organischen Chemle" (Methods of
Organic Chemistry), Georg Thieme Verlag, Stuttgart, Alemania 1894, Vol. E8a,b parte
2a Hetarene I.

Si los derivados de azaindol de partida Henen que sintetizarse, esto puede
hacerse, por elemplo, de acuerdo con ias sintesis de azaindol blen conocidas
mencionadas anteriorments. A continuaclén se explican brevements, sin embargo,
son procedimlentos convencionales discutidos de forma exhaustiva en la bibliografia, y
son blen conacidos para un especiallsta en la técnica.

La sintesis de indoles segin Flischer comprende la ciclacidn Aacida de
heteroarilhidrazonas, por elemplo de la férmula general 2,

i O G

que se puede obtener por diversos métodos, y en la que R*, R*' y R™ pueden tener
una amplia diversidad de significados. Ademés de hidrdgeno y alquilo, R* y R
pueden significar, especiaiments, grupos éster o grupos metilo o etllo o grupos 2,2,2-
trifluoroetilc que portan un grupo éster como sustituyente, permitiendo asi la
Introducciébn en la molécula de azaindol del resto (CH;),-CO que aparece en los
grupos R? y/o R® en los compuestos de la formula |. Como elemplos de las muchas
referencias de la bibliografla que describen la sintesls de derivados de azaindol de
acuerdo con la sintesis segin Fischer, ademas del libro editado por Houlihan antes
mencionado, se mencionan los sigulentes articulos: F.G. Salituro et al., J. Med. Chem.
33 (1990) 2944; N.M. Gray et al., J. Med. Chem. 34 (1891) 1283; J. Sh. Chlkvaidze et
al,, Khim. Geterotsikl. Soedin. (1891) 1508; S.P. Hiremath et al., Indlan J. Chem. 19

%
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(1980) 770; J. Bornstein, J. Amer. Chem. Soc. 79 (1857) 1745; S. Wagaw, B. Yang y
S. Buchwald, J. Am, Chem. Soc. 121 (1999) 10251 o por Y. Murakami, Y. Yokoyama,
T. Miura, H. Hirasawa, Y. Kamimura y M. Izaki, Heterocycles 22 (1984) 1211; D.L.
Hughes, Org. Prep. Proc. 25 (1993) 607.

La sintesis de indoles segin Reissert comprende {a ciclacion reductiva de
acidos o-nitrofeniipirivicos o sus ésteres, por ejemplo de la fdrmula 3,

CH,-CO-COOR™

S ,

NO,

en la que los grupos R™ puede tener una amplia diversidad de significados y puede
estar presente en todas las posiciones del anilioc aromético. La sintesis de indoles
segln Relssert conduce a derivados de Acidos azaindol-2-carboxllicos. Los derivados
de &cido pinivico de la formula 3 se pueden obtener por condensacion de ésteres de
écidos oxdlicos con o-nitrometilazabencenas sustituidos. Como referencias de la
bibliografla, ademas del libro editado por Houlihan y los articulos de la bibliografia
antes menclonados, se mencionan, por ejemplo, los articulos por H.G. Lindwall y G.J.
Mantell, J. Org. Chem. 18 (1953) 345 o por H. Burton y J.L. Stoves , J. Chem. Soc.
(1837) 1726 o por W. Noland, F. Bakie, Org. Synth Coll. Vol. V, J. Wiley, Nueva Cork,
(1973) 567.

Otro método para adquirir acceso regioselectivo a la estructura de azaindol
Implica la catélisis por paladio, por ejemplo o-haloanilinas (X = Cl, Br, I) u o-
trifluorometanosulfonlioxanilinas (X = OTY) de la férmula general 4 se pueden ciclar
para dar azaindoles utllizando varias alquinas adoptando procesos descritos por J.
Exquerra, C. Pedregal, C. Lamas, J. Barluenga, M. Pérez, M. Garcla-Martin, J.
Gonzélez, J. Org. Chem. 61 (1888) 5805; o F. Ujjainwalla, D. Wamer, Tetrahedron
Lett. 39 (1998) 5355 y, ademés, A. Rodriguez, C. Koradin, W. Dchie, P. Knochel,
Angew. Chem. 112 (2000) 2607; o R. Larock, E. Yum, M. Refvik, J. Org. Chem. 63
(1998) 7653; R. Larock, E. Yum, J. Am. Chem. Soc. 113 (1891) 6689; K. Roesch; R.
Larock, J. Org. Chem. 68 (2001) 412
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Altemativamente, la estructura de azaindol se puede constituir empleando una

diversidad de cetonas bajo catalisis por paladio, adoptando y modificando un proceso

5  descrito por C. Chen, D. Llebermann, R. Larsen, T. Verhoeven y P. Reidor J. Org.
Chem. 62 (1997) 2676, segin se Indica més abajo, en que X = Cl, Br, | u OTT:

R" 37
X
R OGRS »
‘Rﬂ
7 8 8

De acuerdo con la sintesis de indoles segln Bischler, v-aza-anilinocetonas,
10  por elemplo de la formula general 10,

20 O R®
R —@\N IR“ 10
Lo

se puede ciclar an derivados de azaindol.
Una via adicional hacia derivados de azaindol especificamente sustituidos
prosigue a través de 2,3-dlhidroazaindoles (azaindolinas) que se pueden obtener
15 féaclimente mediante reduccién de azaindoles, por ejemplo mediante hidrogenacién, o
mediante ciclacién de derivados de azafenileflamina adecuados. Las azaindolinas
pueden sufrir una diversidad de reacciones de sustitucién aromética electréfilas que
permiten la introduccién de diversos sustituyentes en el nicleo aromético que no
pueden introducirse directaments mediante reacciones de este tipo en el nicleo
20 aromético de la molécula de azaindol. Las azaindolinas pueden luego
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deshidrogenarse en los comespondientes azaindoles, por ejemplo con reactivos tales
como cloranilo o paladio junto con un aceptor de hidrégeno. De nuevo, detalles de
estas sintesis pueden encontrarse en el libro editado por Houlihan antes mencionado.

Ademés, 2-H-azaindoles pueden convertirse en los correspondientas acidos
carboxilicos o ésteres carboxilicos mediante litlacién de la posicion 2 de los azaindoles
de la férmula general 13 y subsigulente reaccion con diéxido de carbono o
cloroformiato de alquilo, de acuerdo con I. Hasan, E. Marinelll, L. Lin, F. Fowler, A.
Lavy, J. Org. Chem. 46 (1981) 157; T. Kline J. Heterocycl. Chem. 22 (1885) 505; J.-R.
Dommoy, A. Hermes, Tetrahdron 49, (1993) 2885; E. Desarbre, S. Coudret, C.
Meheust, J.-Y. Mérour, Tetrahedron 53 (1997) 3837 segln se indica abajo :

13 16 ' 17

R* significa hidrégeno o un grupc protector tal como, por ejemplo,
bencenosulfonilo o terc.-butoxicarbonilo.

En lo que sigue se listan y referencian brevements procesos adicionales de
particular interds para la realizaclbn de esta invencibn, pero son procesos
convencionales discutidos exhaustivaments en la bibllografia y son blen conocldos por
un experto en la técnica.

1) T. Sakamoto et al., Chem. Pharm. Bull. 34 (1986) 2362,
R

G
N oj R® N
18 19

2) - a)l. Mahadevan et al., ). Heterocyd. Chem. 29 (1992) 359
b) J.-R. Dormoy et al., Tetrahedron 49 (1993) 2885

\Y7
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|
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i Oy
20

a) L. Estel et al., J. Org. Chem. 53 (1988) 2740
b) D. Hands et al., Synthesis (1996) 877

n*-@f}

21

) T. Kumiko et al., Bioorg. Med. Chem. Lett. 20 (2000) 2347
. QO
€
R B0
o‘J‘n"
a) S. Clemo et al,, J. Chem. Soc. (1945) 603
b} R. Okuda, J. Org. Chem. 24 (1959) 1008
RY
0 o
i N
0 R"
24 ' 25
b) C. Martin et al., Tetrahedron Lett. 30 {1989) 935
¢S Balietal, ). Otganomet Chem. 550 (1998) 457

22 23
q) ). Tumer, }. Org. Chem. 48 (1983) 3401
a) M. Davis et al., Tetrahedron 48 (1992) 939
"”‘@/ + R"}N
26 27

28

Dependiendo de los sustituyentes en los materlales de partida, en ciertas

sintesis de azaindol pueden obtenerse mezclas de isémeros posicionales que, sin

embargo, pueden separarse por técnicas de separacibn modemas tales como, por
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ejemplo, HPLC preparativa.

Ademés, para obtener loe sustituyentes deseados en el niicleo del sistema de
anilios de azaindol en la formula |, los grupos funcionales introducidos en el sistema
de anllios durante la sintesis de azaindol pueden modificarse quimicaments. Por
alemplo, azaindoles que llevan un &tomo de hidrbgeno en la posicién 2 o la posicién 3
también puede obtenerse por saponlificacion y posterior descarboxilacion de
azaindoles que lievan un grupo éster en la posicion respectiva. Los grupos de acido
carboxflico y los grupos de acido acético en la posicién 2 y la posiclén 3 pueden
convertirse en sus homoblogos por reacclones habltuales para alargar la cadena de los
dcidos carboxflicos. Pueden introducirse atomos de haldgeno en la posicién 2 o la
posicién 3, por ejemplo haclendo reaccionar la respectiva azaindolinona con un agents
halogenante tal como pentacioruro de f6eforo, anilogamente al método descrito por
J.C. Powers, J. Org. Chem. 31 (1988) 2627. Las azalndolinonas de partida para una
sintesls de este tipo se pueden obtener a partir de acidos 2-aminoheteroaril-acéticos.
Los derivados de azaindol de partida para la preparacién de compuestos de la formula
| que portan un sustituyente halégeno en la posicion 3 se pueden obtaner de acuerdo
con procedimientos descritos en la bibliografia tales como el sigulente. Para la
fluoracién de derivados de éster etilico de acido 1H-azaindol-2-carboxfilico en la
posicidn 3, el reactivo elegido es triflato de N-fluoro-2,4,6-trimetiipiridinio (T. Umemoto,
S. Fukaml, G. Tomizawa, K. Harasawa, K. Kawada, K. Tomita, J. Am. Chem. Soc. 112
(1990) 8563). La cloracién de derivados de éster etllico de écido 1H-azaindol-2-
carboxflico en la posicion 3 mediante reaccién con cloruro de sulfurlio en benceno
proporciona éster etlico de écido 3-cloro-1H-azaindol-2-carboxllico (Chem. Abstr.
1962, 3441l — 3442b); el mismo resultado puede obtenerse mediante NCS (D.
Comins, M. Kllipack, Tetrahedron Lett 33 (1089) 4337; M. Brennan, K. Erickson, F.
Sazmlac, M. Tansey, J. Thomton, Heterocycles 24 (1986) 2878). La bromacidn de
derivados de éster etilico de édcido 1H-azaindol-2-carboxilico en la posicién 3 puede
conseguirse mediante reaccién con NBS (M. Tanl, H. Ikegami, M. Tashiro, T. Hiura, H.
Tsukicka, Heterocycles 34 (1992) 2348). Anadlogamente a los procesos descritos
antss, NIS puede utiiizarse eficazmente para la yodacién de derivados de éster etllico
de acido 1H-azalndol-2-carboxilico en la posicién 3. Ademés, para la yodaclén de
derivados de éster etflico de cido 1H-azaindol-2-carboxllico en la posicién 3 es eficaz
el uso de yodo (T. Sakamoto, T. Pagano, Y. Kondo, H. yamanaka Chem. Pharm. Bull.
36 (1988) 2248). Especlaiments, los grupos presentes en el sisterna de anilio de
azalndol pueden modificarse mediante una diversidad de reacciones y, asi, pueden
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obtenerse los restos R* y R* deseados.

Por ejemplo, los grupos nitro pueden reducirse a grupos amino con diversos agentes
reductores tales como sulfuros, ditionitas, hidruros complejos o por hidrogenacién
catalitica. Una reduccién de un grupo nitro tamblén puede reallzarse en una etapa
posterior de la sintesis de un compuesto de la formula | y una reduccién de un grupo
nitro a un grupo amino también puede reallzarse simultdneamente con una reaccién
realizada sobre otro grupo funcional, por ejemplo cuando se hace reacclonar un grupo
tal como un grupo ciano con sulfuro de hidrégeno o cuando se hidrogena un grupo.
Para Introducir o derivar los restos R* y R®, los grupos amino después pueden
madificarse de acuerdo con procedimientos convencionales para alqullacién, por
ejemplo por reduccién con halogenuros de alquilo (sustituidos) o por aminacién
reductora de compuestos carbonllicos, de acusrdo con procedimientos de acllacién
convencionales, por ejemplo por reaccién con derivados activados de acido carboxllico
tales como cloruros de &cido, anhidridos, ésteres activados u otros o por reacclén con
acidos carboxllicos en presencia de un agente de activacién, o de acuerdo con
procedimientos convencionales para sulfonilacién, por ejemplo por reaccidén con
cloruros de sulfonilo. Acidos carboxdlicos, cloruros de &cidos carboxflicos o ésteres de
écidos carboxllicos pueden introducirse mediante procedimientos descritos por F.
Santangelo, C. Casagrande, G. Norcini, F. Gerli, Synth. Com(n. 23 (1983) 2717: P.
Baswick, C. Greenwood, T. Mowlem, G. Nechvatal, D. Widdowson, Tetrahedron 44
(1988) 7325; V. Collot, M. Schmiit, P. Marwah, J. Bourguignon, Heterocycles 51
(1998) 2823. Haldgenos o grupos hidroxi — via el trifiato o nonaflato — o aminas
primarias — via su sal dlazonio — o después de la Interconversidn en el cormespondienta
estannano o acido bérico — presents en la estructura azaindol, se pueden convertir en
una diversidad de otros grupos funcionales tales como, por ejemplo —CN, -CFs, éteres,
acidos, ésteres, amidas, aminas, grupos alguilo o arllo medlado por metales de
transicién, a saber catalizadores de paladio o niquel o sales de cobre y reactivos, por
ejemplo a los que se alude més abajo (F. Diaderich, P. Stang, Metal-catalyzed Cross-
coupling Reactions, Wiley-VCH, 1988; o M. Beller, C. Bolm, Transition Metals for
Organic Sintesis, Wiley-VCH, 1888; J. Tsuji, Palladlum Reagents and Catalysts, Wilay,
1806; J. Hariwig, Angew. Chem. 110 (1988) 2154, B. Yang, S. Buchwald, J.
Organomet. Chem. 576 (1998) 125; T. Sakamoto, K. Ohsawa, J. Chem. Soc. Perkin
Trans |, (1999), 2323; D. Nichols, S. Frescas, D. Marona-Lewicka, X. Huang, B. Roth,
G. Gudeisky, J. Nash, J. Med. Chem, 37 (1984), 4347; P. Lam, C. Clark, §. Saubem,
J. Adams, M. Winters, D. Chan, A. Combs, Tetrahedron Lett., 39 (1998) 2841; D.
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Chan, K. Monaco, R. Wang, M. Winters, Tetrahedron Lett 39 (1988) 2933; V. Farina,
V. Krishnamurthy, W. Scott, The Stille Reaction, Wiley, 1994; A. Klaspars, X. Huang,
S. Buchwald, J. Am. Chem. Soc. 124 (2002) 7421; F. Kwong, A. Klapars, S. Buchwald,
Org. Lett. 4 (2002) 581; M Wolter, G. Nordmann, G. Job, S. Buchwald, 4 (2002) 973).

Los grupos éster presentes en el nicleo de azaindol pueden hidrollzarse a los
acidos carboxflicos correspondlentes, que tras la activacion pueden hacerse
reaccionar con aminas ¢ alcoholes en condiciones convencionales. Ademas, estos
grupos éster o Acido pueden reducirse para dar los correspondientes alcoholes por
muchos procedimientos convenclonales. Los grupos éier presentes en el nicleo de
benzoimidazol, por ejemplo grupos benciloxi u otros grupos éter facilimente
escindibles, pueden escindirse para dar grupos hidroxi que después pueden hacerse
reacclonar con una diversidad de agentes, por ejemplo agentes de eterificacién o
agentes de activacién que permiten reemplazar e! grupo hidroxl por otros grupos. Los
grupos que contienen azufre pueden hacerse reaccionar de forma aniloga.

Durante el transcurso de la sintesis y con el fin de modificar los grupos R*o
RY unidos al sistema de anillos de azaindol mediante la aplicacién de la metodologla
de sintesis paralela, también pueden ser extremadamente Utiles una diversidad de
reacciones, la catélisis por sales de paladio o cobre. Tales reacciones se describen,
por ejlemplo, en F. Dledrich, P. Stang, Metal-catalyzed Cross-coupling Reactions,
Wiley-VCH, 1898; o M. Beiler, C. Bolm, Transition Metals for Organic Synthesis,
Wiley-VCH, 1998; J. Tsuji, Palladium Reagents and Catalysis, Wiley, 1996; J. Hariwig,
Angew. Chem. 1898, 110, 2154; B. Yang, S. Buchwald, J. Organomet. Chem. 576
(1888) 125; P. Lam. C. Clark, S. Saubem, J. Adams, M. Winters, D. Chan. A. Combs,
Tetrahedron Lett. 39 (1988) 2841; D. Chan, K. Monaco, R. Wang, M. Winters,
Tetrahedron Lett. 39 (1998) 2833; J. Wolfe, H. Tomor, J. Sadight, J. Yin, S. Buchwald,
J. Org. Chem. 65 (2000) 1158; V. Farina, V. Krishnamurthy, W. Scoit, The Stille
Reaction, Wiley, 1994; A. Klaspars, X.- Huang, S. Buchwald, J. Am. Chem Soc. 124
(2002) 7421; F. Kwong, A, Klaspars, S. Buchwald, Org. Lett. 4 (2002) 581; M. Wolter,
G. Nordmann, G. Job, S. Buchwald, 4 (2002) 873).

Las reacciones mencionadas anteriorments para la conversién de grupos
funclonales se describen ademés, en general, ampliamente en libros de texto de
quimica organica tales como M. Smith, J. March, March's Advanced Organic
Chemistry, Wiley-VCH, 2001 y en tratados tales como Houben-Weyl, "Methoden der
Organischen Chemie® (Methods of Organic Chemistry), Georg Thieme Veriag,
Stuttgart, Alemania, u “Organic Reactions”, John Wlley & Sons, Nueva York, o R. C.
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Larock, "Comprehensive Organic Transformations”, Wiley-VCH, 2* ed (1989), B. Trost,
l. Fleming (eds.) Comprehensive Organic Synthesis, Pargamon, 1891; A. Katritzky, C.
Rees, E. Scriven, Comprehensive Heterocyclic Chemistry li, Elsevier Science, 1996),
donde pueden encontrarse detalles sobre las reacciones y bibllografias de fuentes
primarias. Debido al hecho de que en el presente ios grupos funcionales estin
unkios a un aniiio de azaindol, en ciertos casos puede ser necesario adaptar de forma
especifica las condiciones de reaccién o seleccionar reactivos especificos entre una
diversidad de reactivos que pueden emplearse en principlo en una reaccién de
conversién, o tomar medidas especificas de otra forma para conseguir una conversién
deseada, por ejemplo usar técnicas de grupos de proteccién. Sin embargo, el
descubrimlento de las varianies de reaccibn y de las condiciones de reaccién
adecuadas en tales casas no supone ninglin problema para un especialista en la
técnica.

Los elementos estructurales presentes en los restos en la posicidn 1 del anillo
de azaindol en los compuestos de la formula | y en el grupo COR” presente en la
posicién 2 y/o en la posicién 3 del anillo de azaindol pueden Introducirse en el derivado
de benzoimidazol de partida que se puede obtener como se ha indicado anteriormente
mediante etapas de reaccién consecutivas usando metodologlas-de sintesis paralela
como las descritas més adelants usando procedimlentos que per se son bien
conocidos para un especialista en la técnica.

Los restos R® que pueden Introducirse en la férmula 29, por ejemplo,
condensando un acido carboxilico correspondlents de la férmula 28 con un compuesto
de la formula HR®, es dedir, con una amina de la férmula HN(R")R?-V-G-M para dar
un compuesto de la formula 30. El compuesto de la férmula 30 obtenido de esta
manera puede contener ya los grupos finales deseados, es decir, los grupos R* y R™
pueden ser los grupos -N(R'}-R>-V-G-M y R*-Q- como se han definido en Ja formula |,
u opclonalments, en el compuesio de la formula 30 obtenldo de esta manera
posteriorments el resto o los restos R® y el resto R* se convierten en los restos -
N(R'-R’V-G-M y R’-Q-, respectivaments, para dar el compuesto deseado de la
férmula 1.
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De esta manera, los restos R® y los restos R" y R”-V-G-M contenidos en este
documento pueden tener las denotaciones de R' y R.V-G-M, respectivamenta,
proporcionadas anteriormente o, ademds, en los restos los grupos funcionales R y
RE-V-G-M también pueden estar presentes en forma de grupos que posteriormente
pueden transformarse en los grupos finales R’ y RV-G-M, es decir. pueden estar
presentes grupos funclionales en forma de grupos precursores o de derivados, por
ejemplo en forma protegida. En el transcurso de la preparacién de los compuestos de
la férmula |, generaiments puede ser ventajoso o necesario inftroducir grupos
funclonales que meduzcan o prevengan reacciones Indeseadas o reacclones
secundarias en la etapa de sintesis respectiva, en forma de grupos precursores que
posteriormente se convierten en los grupos funclonales deseados, o bloquear
temporalmente grupos funcionales por una estrataegia de grupos protectores adecuada
para el problema de la sintesis. Tales estrateglas se conocen bien por los
especialistas en la técnica (véase, por ejemplo, Greene y Wuts, Protective Groups in
Organic Synthesis, Wilay, 1891, o P. Kocienski, Protecting Groups, Thieme 1994).
Como ejemplos de grupos precursores se pueden mencionar grupos clano y grupos
nitro. Los grupos ciano pueden transformarse en una etapa posterior en derivados de
acido carboxflico o por reduccién en grupos aminometilo, o los grupos nitro pueden
transformarse por reduccion, tal como hidrogenacion catalitica, en grupos amino. Los
grupos protectores también pueden tener el significado de una fase sélida, y la
escision de la fase sélida significa la retirada del grupo protector. El uso de tales
técnicas se conoce por los especialistas en la técnica (Burgess K (Ed.) Solid Phase
Organic Synthesis, Nueva York, Wiley, 2000). Por ejemplo, un grupo hidrox fenélico
puede unirse a una resina de tritll-pollestireno, que sirve como grupo protector, y la
molécula se escinde de esta resina por tratamiento con TFA en una etapa posterior de
la sintesis.

El resto R* en los compuestos de las fSrmulas 29 y 30 puede denctar el grupo
-Q-R’ como se ha deflnido anteriormente, que finalmente estard presente en la
molécula diana deseada de la férmula |, o puede denotar un grupo que posteriormente
puede transformarse en el grupo QR por ejemplo un grupo precursor o un derivado
del grupo -Q-R® en el que los grupos funclonales estin presentes en forma protegida,
o R™ puede denotar un 4tomo de hidrégeno o un grupo protector para el 4tomo de
nitrégeno dal anilio de azaindol. De forma similar, los restos R* y R™ en las formulas
28 y 30 tienen las comespondientes definiciones de R? en la férmula | como se ha
definido anteriorments, sin embargo, para la sintesis de los compuestos de la férmula
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|, estos restos, ademas, pueden estar presentes en principio en la etapa de la
condensacién de un compuesto de la formula 28 con un compuesto de la formula HR®
dando un compuesto de la férmula 30 en forma de grupos precursores o en forma
proteglda.

Los restos R™ en los compuestos de la férmula 29, que pueden ser idénticos o
diferentes, pueden ser, por ejemplo, hidrox o alcoxi (C-C,), es decir, los grupos
COR® presentes en los compuestos de la férmula 29 pueden ser, por ejlemplo, los
acidos carboxflicos libres o ésteres de los mismos tales como alquil ésteres que
pueden ser los grupos COR® en los compuestos de la formula |. Los grupos COR™
también pueden ser cualquier otro derivado activado de un acido carboxilico que
permita la formacion de amida, formacién de éster o formacion de tioéster con un
compuesto da la férmula HR®. El grupo COR™ puede ser, por ejempio, un cloruro de
acido, un éster activado tal como un fenil éster sustituido, una azolida tal como una
Imidazolida, una azida o un anhidrido mixto, por ejemplo un anhidrido mixto con un
éster de Acido carbbnico o con un &cido sulfonico, pudiendo prepararse todos estos
derivados a partir del acido carboxllico por procedimientoe convencionales y pudiendo
hacerse reaccionar con una amina, un alcohol o un mercaptano de la formula HR* en
condiciones convencionales. Un grupo de acido carboxilico COOH que representa
COR™ en un compuesto de la formula 28 pusde obtenerse, por sjemplo, a partir de un
grupo éster Introducido en el sistema de azaindol durante una sintasis de azaindol por
procedimientos de hidrélisls convencionales.

También pueden prepararse compuestos de la fdrmula | en la que un grupo
COR® es un grupo éster a partir de compuestos de la fémmuta 29 en la que COR™ es
un grupo de écido carboxllico por reacclones de esterificacion comunes tales como,
por ejemplo, la reaccién del Acido con un alcohol en catélisis dcida, o alquilacién de
una sal del acido carboxllico con un electréfilo tal cormno un halegenuro de alquilo, o por
transesterificacién a partir de otro éster. Los compuestos de la férmula | en la que un
grupo COR"® es un grupo amida pueden prepararse a partir de aminas y compuestos
de la férmula 29 en la que COR® es un grupo de écido carboxfiico o un éster del
mismo por reacciones de aminacién comunes. Especiaiments para la preparacién de
amidas, los compuestos de la formula 20 en la que COR™ es un grupo de 4cido
carboxdlico pueden condensarse en condiciones convenclonales con compuestos de la
formula HR™ que son aminas por medio de reactivos de acoplamiento comunes
usados en la sintesis de péptidos. Tales reactivos de acoplamiento son, por ejemplo,
carbodiimidas tales como diciciohexlicarbodilmida {DCC) o diisoproplicarbodiimida,
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carbonildiazoles tales como carbonildiimidazol {(CDI) y reactivos similares, anhidrido
proplifosfénico, tetrafluoroboratoc de  O-((ciano-(etoxicarbonil)-metileno)amino)-
N.N,N',N'-tetrametiluronio (TOTU), cianuro de dietiifosforilo (DEPC) o clorura de bis-
(2-oxo-3-oxazolidinil)-fosforilo (BOP-CI) y muchos otros.

Si el resto -Q-R” presente en un azaindol de la férmula | o el resto R*
presents en un azaindol de la formula 28, o un resto en el que los grupos funclonales
dentro del resto -Q-R° o R* est4n presentes en forma protegida o en forma de un
grupo precursor, adn no se ha introducido durante una etapa precedente, por ejempio
durante una sintesls del nicleoc de azaindol, estos restos pueden Introducl;se. por
ejemplo, en la posicién 1 del sistema de azaindol mediante procedimientos
bibllogréficos convenclonales bien conocidos para un especiallsta en la tcnica para
N-alquilacién, aminacién reductora, N-arilacién, N-acllacién o N-sulfonilacién de
atomoe de nitrégenc del anllio de heterociclos. El derivado de azaindol de partida a
emplear en tal reaccion lleva un dtomo de hidrdgeno en la posicidn 1. La N-alqullacion
de un atomo de nitrbgeno del anllio puede realizarse, por ejemplo, en condiciones
convencionales, preferiblemente en presencia de una base, usando un compuesto de
alquilacién de la formula LG-Q-R® o de la férmula R*-LG, donde el 4tomo en el grupo
Q o en el grupo R* unido al grupo LG en este caso es un dtomo de carbono allfatico
de un resto alquilo y LG es un grupo sallente, por ejemplo halégeno, tal como cloro,
bromo o yodo, o0 un grupo sulfonlioxd tal como tosilox, mesilox o trifluorometil-
sulfoniloxi. LG también puede ser, por ejemplo, un grupo hidroxl que, para conseguir
la reaccion de alqullacién, se activa por un reactivo de actlvacién convencional. Para la
preparacién de compuestos en los que A es un enlace directo y un grupo aromético
esti unido directamente a ia posicion 1 del sistema de azaindol, pueden usarse
procedimientos de arilacién convencionales. Por ejempio, como agentes de arllacion
pueden emplearse fluoruros de arilo tales como fluorobenzoatos de aiquilo 0 4-
fluorofenil-metii-sulfonas. Tales procasos se describen, por ejemplo, por S. Stabler,
Jahangir, Synth. Com(in. 24 (1994) 123; |. Khanna, R. Weler, Y. Yu, X, Xu, F. Koszyk,
J. Med. Chem. 40 (1997) 1834. Como altemativa, una gran diversidad de yoduros de
arllo sustituidos, bromuros de arilo o triflatos de arilo pueden servir como agentes de
arilacién en la posicién 1 del sistema de azalndol en una reaccién mediada por sal de
cobre o por paladio de acuerdo con R. Sarges, H. Howard, K. Koe, A. Weissmann, J.
Med. Chem, 32 (1889) 437; P. Unangst, D. CONNOR, R, Stabler, R. Walkert, J.
Heterocycl. Chem., 24 (1887) 811; G. Tokmakov, |. Grandberg, Tetraherdomn 51
(1985) 2091; D. Old, M. Harris, S. Buchwald, Org. Lett. 2 (2000) 1403, G. Mann, J.
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Hariwig, M. Driver. C. Femandez-Rivas, J. Am. Chem. Soc. 120 (1988) 827; J.
Hartwig, M. Kawatsura, S. Hauk, K Shaughnessy, L. J. Org. Chem. 64 (1999) 5575.
Ademds, tales arilaciones también pueden realizarse por reaccldén de una amplia serie
de acidos aril borénicos sustituidos como se demuestra, por ejemplo, por W.
Mederskl, M. Lefort, M. Germann, D. Kux, Tetrahedron 55 (1999) 12757.

En el curso de la sintesis de empleo de |la ayuda de microondas para acelerar,
facliitar o permitir que las reacciones sean beneficiosas o incluso se requieran en
muchos casos. Algunas reacciones se describen, por ejemplo, por J.L. Kretenansky, |.
Cotteril, Curr. Opin. Drug. Disc. & Development, 4(2000), 454; P. Lindstrom, J.
Tiemey, B. Wathey, J. Westman, Tetrahedron, 57 (2001), 8225; M. Larhed, A.
Hallberg, Drug Discovery Today, 8 (2001) 408; S. Caddick, Tetrahedron, 51 (1985)
10403.

Los métodos preferidos incluyen, pero sin limitacion, los descritos en los
elemplos.

Los compuestos de la presente invencién son inhibidores de proteasas de
serina que Inhiben la actlvidad de las enzimas de la coagulacidn sanguinea factor Xa
y/o factor Vila. En particular, son inhibidores muy selectivos del factor Xa. Son
inhibidores de proteasas de serina especificos puesto que no Inhiben sustanclaiments
la actividad de otras proteasas cuya inhlbicién no se desea. La actividad de los
compuestos de la formula | puede determinarse, por ejempio, en los ensayos descritos
més adelante 0 en otros ensayos conocidos por los especialistas en la técnica. Con
respecto a la Inhibicibn del factor Xa, una realizacién preferida de la invencién
comprende compuestos que tienen una Ki < 1 mM para la inhibicién del factor Xa,
determinada en el ensayo descrito més adelante, con o sin la inhibicién conjunta del
factor Vila, y que preferiblemente no inhiben sustanclalmente la actividad de otras
proteasas implicadas en la coagulacion y an la fibrinolisis cuya Inhibicién no se desea
(usando la misma concentracién del inhibidor). Los compuestos de la invencién
Inhiben la actividad catalitica del factor Xa directaments, dentro del complejo
protrombinasa o como una subunidad soluble, o indirectamente, inhibiendo la unién
del factor Xa al complejo protrombinasa.

Como inhibidores del factor Xa y/o del factor Vlla, lcs compuestos de la
férmula 1, sus sales fisioldgicamente tolerables y sus profdrmacos generaimente son
adecuados para la terapia y profilaxis de afecciones en las que la activided del factor
Xa y/o del factor Vila juega un papel o tiene una medida indeseada, o que pueden
verse influencladas favorablemente por la inhibicién del factor Xa y/o del factor Vila o
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por la reduccidon de sus actividades, o para cuya prevencion, alivio o curacién el
médico dasea una inhibicion del factor Xa y/o del factor Vila o0 una reduccién de sus
actividades. Como la Inhibicion del factor Xa y/o del factor Vila Influye sobre la
coagulacién sanguinea y la fibrinolisis, los compuestos de la formula | y sus sales
fisiolégicamente tolerables y sus profarmacos generaimente son adecuados para
reducir la coagulacién sanguinea, o para la terapia y profilaxis de afecciones en las
que la aclividad del sistema de coagulacién sangulnea juega un papel o tiene una
medida Indeseada, o que pueden verse influencladas favorablemente por |a reduccién
de la coagulacion sanguinea, o para cuya prevencin, alivio o curacibn el médico
desea una actividad reducida del sistema de coagulacién sanguinea. De esata manera,
un objeto especifico de la presente invencibn es la reduccién o inhibicién de la
coagulacién sanguinea indeseada, en particular en un Individuo, por medio de la
administracion de una cantidad eficaz de un compuesto |, una sal fisiolégicamente
tolerable 0 un profdrmaco del mismo, asl como preparaciones farmacéuticas de los
mismos.

La presents invencién tamblén se refiere a los compuestos de la férmula 1 yio
sus sales fisioldgicamente tolerables y/o sus profarmacos para uso como productos
farmacéuticos (o medicamentos), al uso de los compuestos de la formula | y/o sus
sales fisiolégicamente tolerables y/o sus profrmacos para la produccién de productos
farmacéuticos para la Inhibicién del factor Xa y/o del factor Vila o para infiulr sobre la
coagulacién sangulnea, la respuesta inflamatoria o la fibrinolisis o para ia terapia o
profilaxis de las enfermedades mencionadas anteriormente o més adelants, por
ejlemplo para la produccién de productos farmacéuticos para la terapla y profilaxis de
trastomos cardliovasculares, enfermedades tromboembdlicas o reestenosis. La
invencién también se refiere al uso de los compuestos de la formula | y/o sus sales
fisiolégicamente tolerables y/o sus profarmacos para la inhibicidn del factor Xa y/o del
factor Vila o para Influir sobre la coagulacién sanguinea o la fibrindlisls o para la
terapia o profilaxis de las enfermedades mencionadas anterlormente o més adelants,
por ejemplo para uso en la terapia y profilaxis de trastomos cardiovasculares,
enfermedades tromboembdlicas o reestsnosis, y a métodos de tratamiento dirigidos a
tales propdsitos, incluyendo métodos para dichas teraplas y profllaxis. La presente
invencién también se refiere a preparaciones farmacéuticas (o composiciones
farmacéuticas) que contienen una cantidad eficaz de al menoe un compusesto de la
férmula | y/o sus sales fisioldgicamente tolerables y/o sus profarmacos ademés de un
vehiculo farmacéuticamente aceptable habltual, es decir, una 6 més sustancias de
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vehiculo o excipientes farmacéuticamente acepiables y/o sustanclas auxiliares o
aditivos.

La invencién también se refiere al tratamilento de estados de enfermedad tales
como una formacién anormal de trombos, infarto de miocardio agudo, angina
inestable, tromboembolia, clere de vasos agudo asoclado con una terapla trombolitica
o0 angioplastia coronaria transiuminal percutdnea (PTCA), ataques isquémicos
transitorios, apoplejia, claudicacién Intermitents o injerto de bypass de las arterias
coronarias o periféricas, estrechamiento del iumen de vasos, reestencsis después de
una angioplastia coronaria ¢ venosa, mantenimlento de la patencla de acceso vascular
en padlentes con hemodlélisis a largo plazo, formacién patolégica de trombos que
tiene lugar en las venas de las exiremidades inferlores después de una ciruglia
abdominal, de rodilla o de cadera, riesgo de tromboembolia puimonar o coagulopatia
intravascular sistémica diseminada que se produce en sistemas vasculares durante el
choque séptico, ciertas infecciones viricas ¢ cancer.

Los compuestos de la presents invencién tamblén pueden usarse para reducir
una respuesta inflamatoria. Son aejemplos de trastomos especificos para cuyo
tratamiento o profilaxis pueden usarse los compuestos de la f&rmula | enfermedad
cardiaca coronaria, Infarto de miocardio, angina de pecho, reestenosls vascular, por
ejemplo reestenosis posterior a una angioplastla tal como PTCA, sindrome de distrés
respiratorio en adultos, insuficiencla de mdiltiples 6rganos y trastomo de coagulacién
intravascular diseminada. Son ejamplos de complicaciones relacionadas asociadas
con la cirugla trombosis tales como trombosis de venas profundas y de venas
proximales, que pueden producirse después de una cirugia.

Los compuestos de la férmula |, sus sales fisiolégicaments tolerables y sus
profarmacos pueden administrarse a animales, preferiblemente a mamiferos, y en
particular a seres humanos como productos farmacéuticos para terapia o profilaxis.
Pueden administrarse solos, en mezclas con ofros compuesics o en forma de
preparaciones farmacéuticas que permitan la administracién entérica o parentsral.

Los productos farmacéuticos pueden administrarse por via oral, por ejempio en
forma de plldoras, comprimidos, comprimidos laqueados, comprimidos recublertos,
granulos, capsulas de gelatina duras y blandas, soluciones, jarabes, emulsiones,
suspensiones 0 mezcias de aerosoles. Sin embargo, la administracién también puede
realizarse por via rectal, por ejemplo en forma de supositorios, o por via parenteral,
por ejemplo por via intravenosa, intramuscular o subcutdnea, en forma de soluciones
de Inyeccién o soluclonese de Infusién, microcéipeulas, implantes o varillas, o por via
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percutanea o tdpica, por ejemplo en forma de pomadas, soluciones o tinturas, o en
otras formas, por ejemplo en forma de aerosoles o pulverizaciones nasales.

Las preparaciones farmacéuticas de acuerdo con la invencidn se preparan de
una manera conocida per se y con la que estin familiarizados los especialistas en Ia
técnica, usandose vehiculos inorganicos y/u orgénicos inertes farmacéuticamente
aceptables ademés del compuesto o los compuestos de la formula | y/o sus sales
fislologicaments tolerables y/o sus profarmacos. Para la produccién de plidoras,
comprimidos, comprimidos recubiertos y capsulas de gelatina duras es posible usar,
por ejemplo, lactosa, aimidén de maiz o derivados del mismo, talco, 4cido esteérico o
sus sales, etc. Son vehiculos para las cipsulas de gelatina blandas y los suposltorios,
por elemplo, grasas, ceras, policles semistlidos y liquidos, aceltes naturales o
hidrogenados, etc. Son vehiculos adecuados para la produccién de soluciones, por
ejemplo soluciones de inyeccldén, o de emulsiones o jarabes, por elemplo, agua,
solucién salina, alcoholes, glicerol, polioles, sacarosa, azicar Invertido, glucosa,
aceites vegetales, etc. Son vehiculos adecuados para las microcapsulas, implantes o
varillas, por ejemplo, copolimeros de Aacido glicdlico y de &acido lactico. Las
preparaciones farmacéuticas normalmente contienen de aproximadamente 0,5% a
90% en peso de los compuestos de la férmula | y/o sus sales fisiolbgicamente
tolerables y/o sus proférmacos. La cantidad del ingrediente activo de la formula | y/o
de sus sales fislolégicamente tolerables y/o de sus proférmacos en las preparaciones
farmacéuticas normaimente es de aproximadamente 0,5 mg a aproximadamente 1000
mg, preferiblemente de aproximadamente 1 mg a aproximadamente 500 mg.

Ademés de los ingredientes activoe de la formula | y/o sus sales
fisiologicamente aceptables y/o profarmacos y de las sustancias de vehlculo, las
preparaciones farmacéuticas pueden contener aditivos tales como, por ejemplo,
cargas, disgregantes, aglutinantes, lubricantes, agentes humectantas, establlizantes,
emuisionantss, conservantes, edulcorantes, colorantes, saborizantes, aromatizantes,
espesantes, diluyentes, sustanclas tamponantes, disolventes, solubilizantes, agentas
para conseguir un efecto de depésito, sales para alterar la presion osmética, agentes
de recubrimiento o antioxidantes. Tamblén pueden contener dos 0 mas compuestos
de 1a férmula |, y/o sus sales fisioldgicamente tolerables y/o sus profarmacos. En caso
de que una preparacion farmacéutica contenga dos 0 méas compuestos de la férmula |,
la seleccién de los compuestos individuales puede tener como objetivo un perfil
farmacolégico global especifico de la preparacién farmacéutica. Por ejemplo, un
compuesto muy potents con una duracidn de accién corta puede combinarse con un
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compuesto de actuaciéon prolongada de menor potencia. La flexibilidad permitida con
respacto a la seleccién de los sustituyentas en los compuastos de la férmula | permite
un elevado grado de control sobre las propiedades biolégicas y fislco-quimicas de los
compuestos y de esta manera permite la seleccion de tales compuestos deseados.
Ademéds, a parle de al menocs un compuesto de la féormula | y/o una sal
fisiolégicamente tolerable y/o su profarmaco, las preparaciones farmacéuticas también
pueden contener uno ¢ més ingredientes terapéutica o profildcticamente activos.

Cuando se usan los compuestos de ia férmulia |, la dosis puede variar deniro
de amplios limites y, como es habitual y conocido por el médico, debe ser adecuada
para las condiciones individuales en cada caso individual. La dosis depende, por
ejemplo, del compuesto especifico empleado, de la naturaleza y gravedad de la
enfermedad a tratar, del modo y programa de administracion o de sl se trata una
afeccion aguda o cronica o de si se realiza profilaxis. Una dosificacion apropiada
puede establecerse usando estrateglas clinicas blen conocidas en la técnica médica.
En general, la dosis dlarla para conseguir los resultados deseados en un adulto que
pesa aproximadamente 75 kg es de 0,01 mg/kg a 100 mg/kg, preferiblemente de 0,1
mg/kg a 50 mg/kg, en particular de 0,1 mg/kg a 10 mg/kg, (en cada caso en mg por kg
de peso corporal). La dosis diaria puede dividiree, en particular en el caso de la
administracién de cantidades relativamente grandes, en varias, por sjemplo 2, 3 6 4,
administraciones separadas. Como es habitual, dependiendo del comportamiento
individual puede ser necesario variar hacia amiba o hacia abajo la dosis diaria
indicada.

Un compuesto de la formula | tamblén puede usarse ventajosamente como un
anticoaguiante fuera de un individuo. Por ejempio, una cantidad eficaz de un
compuesto de la invencién puede ponerse en contacto con una muestra de sangre
reclén extralda para prevenir la coagulacion de la muestra de sangre. Ademas, un
compuesto de Ia fdrmula | o sus sales pueden usarse para fines de diagnéstico, por
ejlemplo en dlagnésticos in vitro, y como auxiliares en investigacionas bloquimicas. Por
ejemplo, un compuesto de la formula | puede usarse en un ensayo para identificar la
presencia del factor Xa y/o del factor Vila o para aislar el factor Xa y/o el factor Viia en
una forma sustanciaimente purfficada. Un compuesto de la Invencién puede marcarss,
por ejemplo, con un radioisétopo, y entonces el compuasto marcado unido al factor Xa
y/o al factor Viia se detecta usando un método rutinario Gtll para detectar el marcador
particular. De esta manera, un compuesto de la férmula | o una sal del mismo pueden
usarse como sonda para detectar la localizacién o la cantidad de actividad del factor
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Xa y/o del factor Vila in vivo, in vitro o ex vivo.

Ademas, los compuestos de la fdrmula | también pueden usarse como
intermedios de sintesls para |a preparacién de ofros compuestos, en particular de
otros ingredientes farmacéuticos activos, que pueden obtenerse a partir de los
compuestos de la férmula |, por ejemplo, mediants la introduccidon de sustituyentes o
mediante la modificacién de grupos funclonales.

Las secuencias de sintesls generales para preparar los compuestos (tiles en la
presente Invenclén se resumen en los ejemplos proporcionados a continuacién. En los
sitios apropiados se describe tanto una explicacién como el procedimiento real para
los diversos aspectos de la presente Invencidn. Los siguientas ejemplos pretenden ser
simplemente llustrativos de la presente invencién y no limitantes de la misma en su
alcance o espiritu. Los especialistas en [a técnica entenderédn facliment® que pueden
usarse variaciones conocldas de las condiclones y procesos descritos en los ejemplos
para sintetizar {os compuestos de la presente invencién.

Se entenderd que denfro de la invencidn descrita en este documento se
incluysn camblos que no afectan sustanclaimente a la aclividad de las diversas
realizaciones de esta Invencion. De esta manera, los siguientes ejemplos pretenden
llustrar pero no limitar la presents Invencion.

EJemplos

Cuando en la etapa final de la sintesis de un compuesto se usd un dcido tal
como &cldo trifluoroacético o acido acético, por ejemplo cuando se empled acido
trifluoroacético para retirar un grupo tBu o cuando se purificd un compuesto por
cromatografla usando un eluyente que contenia tal éAcido, en algunos casos,
dependiendo del procedimiento de tratamlento, por ejemplo los detalles de un proceso
de liofilizacién, el compuesto se obtuvo parcial o completamente en forma de una sal
del ackio usado, por ejemplo en forma de la sal de acido acético, de la sal de acido
trifluorocacético o de la sal de &cldo clorhidrico.

Abreviaturas usadas:
terc-Butilo tBu
2,2"-bis(difenilfosfino-1,1'-binaftilo Binap
Cloruro de bls-(oxo-3-oxazolldinil)-fosforilo BOP-Cl
dibencilidenoacetona dba

Dicloromsatano DCM
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Diciclohexil-carbodiimida DCC
Clanuro de dietiifosforlio ‘ DEPC
4-Dimetilaminopiridina DMAP
N,N-Dimetiiformamida DMF
Dimetllsulféxido DMSO
1,1’-Bis(difenilfosfino)ferrocenc DPPF
Hexafluorofosfato de  O-(7-azabenzotriazol-1-I}-N,N,N',N- HATU
tetrametiluronio
N-Bromosuccinimida NBS
N-Clorosuccinimida NCS
N-Yodosuccinimida NIS
N-Etilmorfolina NEM
Metanol MeOH
Temperatura ambiente, de 20°C a 25°C TA
Saturado sat.
Tetrahidrofurano THF
Acido trifluoroacético TFA

Tetrafluoroboratoc de O-((etoxicarbonil)cianometilencamino) TOTU
N,N,N’,N"-tetrametiluronio

EJemplo 1: (1-isopropil-piperidin-4-il}-amida de acido 1-[5-(5-cloro-tiofen-2-l)-isoxazol-
3-imetif}-1H-pirroio[2,3-b]piridina-2-carboxilico
()] Ester metllico de &cido 1H-pirolo[2,3-b]piridina-2-carboxflico

0,495 g (1,64 mmol) de dcido 1-bencenosulfonil-1H-pirrolo[2,3-b]piridina-2-
carboxilico se disolvieron en 5 mi de metanot y 3 ml de hidréxddo de sodio 2N acuoso.
La reacci6n se agitd a 40°C durante 8 h. El disolvente se separé a presion reducida.
Los componentes volatlies residuales se sapararon co-destilando dos veces con
tolueno. El residuo se suspendié en dcido clorhidrico metanélico y se agitd durante 16
h a TA. El disolvente se separd a presién reducida. El residuo se disoivié en acetato
de etllo y se lavd con solucidon acuosa saturada de bicarbonato de sodio y solucién
acuosa saturada de cloruro de sodio. La fase orgénica se secd con sulfato de sodlo,
se fiitrd y el disolvente se separd a presion reducida. Rendimiento 0,201 g. MS (Cl+):
m/e = 177 (M+H"),
(il) Acido 1-[5-(5-cloro-tiofen-2-)-isoxazol-3-imetil}-1H-pirrolo[2,3-b]piridina-2-
carboxflico
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0,195 g (1,1 mmol) de éster metllico de acido 1H-pirrolof2,3-b]piridina-2-
carboxllico se disolvieron en 4 ml de DMF y se afiadleron 48,7 mg (1,2 mmol) de
hidruro de sodio (al 60% en acelte mineral). La reaccién se agitd a TA durants 20 min,
se onfrié hasta -78°C y luego se afiadleron 324 mg (1,2 mmol) de 3-bromometil-5-(5-
cloro-tiofen-2-I)-Isoxazol [preparado al adoptar un proceso descrito por Ewing, Willlam
R.; Backer, Michael R.; Chol-Sledaskl, Yong Mi; Pauls, Helnz W.; He, Wei; Condon,
Stephen M.; Davis, Roderick S.; Hanney, Barbara A.; Spada, Alfred P.; Bumns,
Christopher J.; Jlang, John Z.; LI, Alwen; Myers, Michael R.; Lau, Wan F.; Pall,
Gregory B; solicltud Internacional PCT (2001) pag. 460 documento WO 0107436 A2].
Se dej6 que la reaccidn se calentara hasta TA durante una noche. Se afiadisron 0,3
ml de hidréxido de sodio acuoso 2 N, y la reaccién se agitd a TA durante 24 h. El
producto se purificd mediante RP-HPLC preparativa eiuyendo con un gradients de
acetonitrilo al 0-100% en agua (+ acldo trifluoroacético al 0,01%). Después de la
liofilizacién, el producto se gbtuvo an forma de un sélido.

Rendimiento: 280 mg. MS (TOF MS ES+): m/e = 359 (M").
(iii) Ester terc.-butflico de écido (1-isopropil-piperidin-4-ll)-carbamico

A una solucion de 5,0 g de éster terc.-butllico de acido piperidin-4-il-carbamico
en 15 ml de metanol se afiadieron 7,34 ml de acetona, 3,14 g de Na{CN)BH; y 0,3 mi
de Acido acético. Después de agitar durants 16 h a TA, el disolvente se separd a
presién reducida y el reslduo se repartié entre 30 ml de agua y 30 ml de acetato de
atilo. La capa orgénica se lavd con solucién saturada de NazCOs, agua y luego se
secH sobre Na;S0,. Después de 1a filtracién, el disolvente se separb a presion
reducida para proporcionar un sdlido blanco. Rendimiento: 4,8 g MS (ES"): m/e = 243,
(v) 1-lsopropll-piperidin-4-lamina

A 4,8 g de éster terc.-butllico de dcido (1-isopropil-piperidin-4-il}-carbamico en
15 mi de metanol se afiadleron 20 ml de acido clorhidrico metanélico (8 M) y la mezcla
se agitd durante 16 h. La separacién del disolvente a presion reduckia proporcioné un
sélido blanco que se co-evapord dos veces con 20 mi de tolueno. El producto se
obtuvo en forma de su hidrocloruro. Rendimiento: 5,42 g MS (ES’): m/e = 143. .
v) (1-Isopropil-piperidin-4-il}-amida de acido 1{5-(5-cloro-tiofen-2-l)}-isoxazol-3-
ilmetil]-1 H-pirrolof2,3-b]pindina-2-carboxdlico

0,135 g (0,4 mmol) de acido 1-[5~(5-cioro-tiofen-2-i}4soxazol-3-ilmetil}-1H-
pirolof2,3-bpiridina-2-carboxllico, 0,432 g (3,8 mmol) de NEM y 135 mg (0,4 mmoi)
de TOTU se disolvieron en 3 mi de DMF y se agitaron a TA durante 20 min. Se
afadieron 89 mg (0,4 mmol) de sal dihidrocloruro de 1-Isoproplil-piperidin-4-llamina a la



10

15

20

25

30

35

72

solucién de reaccion y se aglitaron a TA durante 4 h. El producto se purificé mediante
RP-HPLC preparativa eluyendo con un gradiente de acetonitrilo al 0-100% en agua (+
acido triflucroacético al 0,01%). Daspués de |a liofilizacién, el producto se obtuvo en
forma de un sdlido.

Rendimiento: 156 mg. MS (TOF MS ES+): m/e = 484 (M").

Ejemplo 2: Ester metflico de écido 1-f5-(5-cloro-tiofen-2-ll}-isoxazol-3-iimetil]-2-(1-
Isopropit-piperidin-4-icarbamoil)-1 H-pirrolo[2,3-b]piridina-5-carboxllico
()  Ester metflico de &cido 6-amino-nicotinico

A una solucién de 10 g de acido 6-amino-nicotinico en 100 mi de MeOH se
afadieron 0,8 ml de H280, concentrado, y la mezcla se calentd hasta 60°C durante 12
h. Después, la mezcla de reacclén se concentrd a presién reducida. Después de la
adicién de 50 ml de agua helada, la mezcia se llevd a pH 8 mediante la adicion de
K2COs. La fase acuosa se exirajo con acetato de etllo (3 x 100 ml) y las capas
orgénicas reunidas se secaron sobre MgSO. La separaci6n del disolvente
proporciond 5,5 g del producto deseado, que se sometid a la sigulente reaccion sin
purificacién adicional. Rendimientn: 5,5 g.
()  Ester metlico de &cido 6-amino-5-yodo-nicotinico

A 5 g de éster metilico de &cido 6-amino-nicotinico y 16,2 g de
tetrafluoroborato de bis(piridina)yodonio{l) en 250 m! de DCM se afiadieron gota a
gota, a 0°C, 7.8 ml de écido trifluorometanosulfénico. La mezcia se agitd durante 24 h
a TA. Después se afladieron 3,2 g adicionales de tetrafluoroborato de
bis(plridina)yodonio(l) y 1,5 ml de écido triflucrometanosulfénico. Después de agitar
durants 2 h a TA, la mezcla de reaccldn se concentrd a presion reducida y luego se
recoglé con solucién acuosa concentrada de NazSO; y se llevé a pH 8 con amonlaco
acuoso concentrado. La mezcla se axtrajo con acetato de etlio (2 x 150 ml). Las capas
orgénicas reunidas se lavaron con salmuera y luego se secaron sobre MgSO,.
Después de la fittracidn, el disolvente se separd a presion reducida y el residuo se co-
destilé con 100 mil de tolueno. Rendimiento: 8,6 g.
(i) Ester S-metflico de acido 1H-pirmolof2,3-b)piridina-2,5-dicarboxilico

Una solucién de 5,8 g de éster metllico de écido 8-amino-5-yodo-nicotinico, 5,3
g de acido 2-oxo-propidnico, 11,1 g de NEts, 4,2 g de trifenilfosfinay 1,1 g de
Pd(OAc). en 100 mi de DMF se calentd bajo argén hasta 100°C. Después de 10 h, la
mezcla de reaccidn se concentrd a presion reducida y el residuo se agitd con 250 mi
de agua durante 1 h. El producto precipitado se recogid por filtracién y se lavd con
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agua. El producto bruto se sometld a la sigulente etapa de reaccién sin purificacion
adicional. Rendimiento: 10 g.
(v)  Ester metllico de dcido 2-(1-isopropil-piperidin-4-iicarbamoll)-1H-pirrolo[2,3-
bjpiridina-5-carboxilico

A una soluciéon de 9,5 g de éster 5-metilico de 4cldo 1H-pirrolo[2,3-b]piridina-
2,5-dicarboxilico en 120 ml de DMF y 23,9 ml de NEt; se afiadieron a TA 9,2 g de
hidrocloruro de 1-4sopropil-plperidin-4-ilamina y 11 g de BOP-CI, y la mezcia se agité
durante 3 h. Después de la adicién de 20 ml de agua, la mezcla de reaccidn se extrajo
con acetato de etilo (3 x 150 ml). Las capas orgénicas reunidas se lavaron con
salmuera (1 x 50 ml) y luego se secaron sobre MgSQ,. Después de la filtracién, el
disolvente se separd a presion reducida y el residuo se purificd mediante
cromatografla sobre gel da shiice eluyendo con EtOAc/MeOH 9:7 —
EtOAc/MeOH/NH;(ac.) 6:4:0,04. Las fracclones que contenlan el producto se
evaporaron y co-destllaron con toluenc. Rendimiento: 7,2 g.
(v}  Ester metflico de 4cldo 1-{5-{5-cloro-tiofen-2-ll)-isoxazol-3-iimetill-2-{1-isopropil-
piperidin-4-Jicarbamoll)-1H-pirrolo[2,3-b]piridina-5-carboxflico

A una solucién de 1,2 g de éster metllico de acido 2-(1-isopropll-piperidin-4-
ilcarbamoll)-1H-pirrolo[2,3-b]piridina-5-carboxilico en 20 ml de DMF se afiadleron a
0°C 81 mg de hidruro de sodio (al 95%). Después, la mezcla de reaccion se calentd
hasta TA y se agitd durante 30 min. Después de enfriar de nuevo hasta 0°C, se
afadieron 867 mg de 3-bromometll-5-{5-cloro-tiofen-2-l)-isoxazol [preparado al
adoptar un proceso descrito por Ewing, Willlam R.; Becker, Michael R.; Chol-Sledeski,
Yong Mi; Pauls, Helnz W.; He, Wel; Condon, Stephen M.; Davis, Roderick S.; Hanney,
Barbara A.; Spada, Alfred P., Bums, Christopher J., Jlang, John Z.; LI, Aiwen; Myers,
Michael R.; Lau, Wan F.; Pali, Gregory B; solicitud Internacional PCT (2001) pdg. 480
documento WO 0107438 A2). Y la mezcla se agitd durante 2 h a TA. Después se
afiadleron 50 mi de agua, y e precipitado se recogié por filtracién para proporcionar
630 mg del producto puro. El filtrado se concentr a presion reducida y el residuo se
purificé mediante RP-HPLC preparativa eluyendo con un gradiente de acetonitriio al 0-
100% en agua (+ cido trifluoroacético al 0,01%). Después de la liofilizacion, se
obtuvieron 371 mg adicionales de producto en forma de un sdlido.
Rendimlento: 1,0 g. MS (ES+): m/e = 542, patron de cloro.

EJemplo 3: Acido 1{5-(5-cloro-tiofen-2-il}-isoxazol-3-iimetil]-2-(1-isopropil-piperidin-4-
licarbamoil)-1H-pirrolof2,3-b]piridina-5-carboxdlico
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A una solucién de 630 mg de éster metllico de acido 1-[5-(5-cloro-tiofen-2-i)-
isoxazol-3-limetll}-2-(1-isopropil-piperidin-4-licarbamoll}-1H-pirrolo[2,3-b]piridina-5-
carboxflico en 60 ml de MeOH se afiadieron 8,7 ml de una solucién acuosa de NaOH
1 M. La mezcla de reaccion se calentd hasta 60°C durante 3 h. Después de enfriar
hasta TA, se afladieron 8,8 ml de un HCI acuoso 1 M, y los disolventss se separaron a
presién reducida. El residuo se agitd con agua/MeCN 2:1, y el producto precipitado se
recogié por filtracién.

Rendimiento: 278 mg. MS (ES+): m/e = 528, patrén de cioro.

EJemplo 4: 5-amida-2-[1-isopropil-piperidin-4-l)}-amida] de acido 1-{5-{5-cloro-ticfen-2-
Il}-isoxazol-3-iimetil]-1H-pirrolo[2,3-b]piridina-5-carboxflico

A una solucién de 100 mg de &cido 1-{5-(5-cloro-tiofen-2-ilHsoxazol-3-imetil]-
2-{1-isopropli-plperidin-4-icarbamoil)-1H-pirrolo[2,3-b]piridina-5-carboxllico en 1 mi de
DMF se afiadleron a TA 62 mg de TOTU, 0,2 ml de DIPEA y 10 mg de NH.Cl, y se
agitaron durante 16 h. Después, el disolvente se separd a presién reducida y el
material bruto se purificé mediante RP-HPLC preparativa (columna de fase inversa 18,
elucion con un gradiente da H2O/MeCN con TFA al 0,01%). Las fracciones que
contenlan el producto se evaporaron y liofilizaron para proporcionar un sélido blanco.
El producto se obtuvo en forma de su sal trifluoroacetato.
Rendimlento: 16 mg. MS (ES+): m/e = 527, patrdn de cloro.

EJemplo 5: (1-lsopropli-piperidin-4-il}-amida de icido 1-[5-(5-cloro-tiofen-2-il}-Hscxazol-
3-iimetlil}-1H-pirrolo[3,2-b]plridina-2-carboxilico
()] Acido 1H-pirrolo[3,2-b]piridina-2-carboxliico

1,22 mi de acido 2-oxo-propiénico, 0,26 g de acetato de paladio y 3,20 mi de
frietilamina se afladleron a una solucién de 1,00 g de 2-bromo-piridin-3-l-amina y 1,21
g de trifenil-fosfina en 10 mi de N,N-dimetilformamida. La mezcia de reaccion se agits
durante 4 horas a 100°C. Después de |a separacién del disolvents a presion reducida,
el reslduo se purificd mediante cromatografla en columna sobre gel de sllice con
diclorometano/metanol como eluyenta. Rendimiento: 260 mg MS(ES"): m/e = 163.
1H-RMN (400 MHz, DMSO/TMS): d = 13,30 (s, 1H); 12,00 (s, 1H); 8,45 (d, 1H); 7,82
(d, 1H); 7,25 (dd, 1H); 7,14 (s, 1H).
()  Ester metflico de acido 1H-pimolo[3,2-bpirdina-2-carboxilico

Una solucién de 130 mg de acido 1H-pirrolo[3,2-b)piridina-2-carboxilico en 5 ml
de una solucién 8 N de acido clorhidrico en metanol se agitd a 60°C durante 8 horas.



10

15

20

25

30

35

75

La separacién del disolvente a presion reducida proporciond un sélido blanco que se
co-evapord dos veces con 5 mi de tolueno. El producto se obtuvo en forma de su
hidrocloruro. Rendimlento: 150 mg MS(ES'): m/e = 177.

1H-RMN (400 MHz, DMSO/TMS): d = 13,80 (s, 1H), 8,86 (d, 1H); 8,59 (d, 1H); 7,82
(dd, 1H); 7,41 (s, 1H); 3,99 (s, 3H).

(i)  Ester metilico de acido 1-[5~(5-cloro-tiofen-2-il}-isoxazol-3-iimetil]-1H-
pirrolo[3,2-b]piridina-2-carboxflico

A una solucion de 150 mg de éster metllico de acido 1H-pirrolo[3,2-b)piridina-2-
carboxflico en 2 ml de N,N-dimetiiformamida se afiadieron, a 0°C, 20,4 mg de hidruro
de sodio (al 85%). Después de agitar a 0°C durante 10 minutos, se afiadieron 261 mg
de 3-bromoetil-5-(5-cloro-tiofen-2-il)}-isoxazol. Se dejé que la mezcla de reaccion se
calentara hasta temperatura ambiente y se agité durante 2 horas. Después de separar
el disoivents a presién reducida, el residuc se purificb mediante cromatografia sobre
gel de sflice eluyendo con un gradiente de diclorometano/metanol.

Rendimiento: 80 mg MS(ES"): m/e = 374, patron de cloro.

1H-RMN (400 MHz, DMSO/TMS): d = 8,54 (d, 1H); 8,13 (d, 1H); 7,58 (d, 1H); 7,43 (s,
1H); 7,39 (dd, 1H); 7,26 (d, 1H); 7,73 (s, 1H); 5,88 (s, 2H); 3,90 (s, 3H).

(v)  Acido 1-[5-(5-cloro-tiofen-2-il)-Isoxazol-3-iimeti]-1H-pirolo[3,2-b]piridina-2-
carboxilico

Una solucién de 75 mg de éster metllico de acido 1H-pirrolof3,2-b]piridina-2-
carboxllico y 8,6 mg de hidréxido de litlo en una mezcla de 3 mi de tetrahidrofurano y 1
mi de agua se agltd durante 2 horas a la temperatura amblente. Después de acldificar
con 4cido clorhidrico 8 N hasta pH 2, el disolvente de la mezcia se separd a presion
reducida. El residuo resultante se purificd mediante cromatografia sobre gel de sflice
sluyendo con un gradiente de acetato de etlio/metancl con agua al 0,1%.
Rendimiento: 50 mg MS(ES"): m/e = 360, patron de cloro.
1H-RMN (400 MHz, DMSO/TMS): d = 8,45 (d, 1H); 7,84 (d, 1H); 7,53 (d, 1H); 7,22 (d,
1H); 7.15 (dd, 1H); 6,94 (s, 1H); 6,680 (s, 1H); 6,14 (s, 2H).

(v) (1-isopropll-piperidin-4-i}-amida de acido 1-{5-(5-cloro-tiofen-2-il)}-lsoxazol-3-
limetil}-1H-pirrolo[3,2-bjpiridina-2-carboxflico .

A una suspensién de 50 mg de acldo 1-[5-(5-cloro-tiofen-2-Il)-isoxazol-3-
iimetil]-1H-pirrolo[3,2-b]piridina-2-carboxllico, 36 mg de hidrocloruro de 1-isopropll-
piperidin-4-lamina y 35 mg de cloruro bis(2-oxo-3-oxazolidinli)fosfinico en 1 ml de
diclorometano, se affadieron a temperatura ambiente 77 4l de trietlamina, y la mezcia
se agitd durante 18 horas. Después de separar el disolvente a presion reducida, el
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residuo se purificdb mediante HPLC preparativa (columna de fase inversa C18, elucién
con un gradiente de agua/acetonitriio con acido trifluoroacético al 0,1%). Las
fracciones que contenian el producto se evaporaron y liofilizaron para proporcionar un
rasiduo blanco que se repartié entre 5 ml de soluclén acuosa de hidréxido da sodlio 0,1
N y 5 ml de acetato de etilo. La capa orgénica se lavé con agua adicional y luego se
secd sobre sulfato de sodio. Después de la filtracion y la separacién del disolvente a
preslon reducida, se obtuvo un sélido blanco.

Rendimiento: 10 mg MS(ES"): m/e = 484, patrén de cloro.

1H-RMN (500 MHz, DMSO/TMS): d = 8,53 (d, 1H); 8,46 (d, 1H); 8,03 (d, 1H); 7,57 (d,
1H); 7,32 (s, 1H); 7,28 (dd, 1H); 7,26 (d, 1H); 6,65 (s, 1H); 5,83 (s, 2H); 3,75 (m, 1H);
2,80 (m, 2H); 2,70 (m, 1H); 2,17 (m, 2H); 1,80 (m, 2H); 1,53 (m, 2H); 0,98 (d, 6H).

Ejemplo 8: Acido 1{5-(5-cloro-tiofen-2-il}-isoxazol-3-limetil]-2-(1-isopropli-piperidin-4-
licarbamail)-1H-pirrolo[3,2-b]piridina-5-carboxilico
()] Ester metflico de &cido 5-amino-8-bromo-piridina-2-carboxiflico

A una solucién de 5,00 g de éster metllico de &cido 5-amino-piridina-2-
carboxilico en 75 mi de una solucién acuosa al 48% de acido bromhidrico se
afiadieron 3,38 ml de una solucién acuosa al 32% de pertxido de hidrégeno. La
mezcla se agho a temperatura ambiente durante 2 horas y luego se afiadieron 0,80 mi
adicionales de solucién de perdxido de hidrégeno. Después de agitar durante 1 hora,
{a mezcla de reaccién se enfrid y se llevd a pH 8 mediante la adicién de amonlaco
acuoso concentrado. La mezcia se extrajo con 300 ml de acetato de etilo. La capa
acuosa $6 lavd con acetato de etilo adiclonal y luego las fases organicas reunidas se
secaron sobre sulfato de sodlo. Después de la filtracion, el disolvente se separt a
presién reducida y el residuo se purificd mediante cromatografia sobre gel de sllice
eluyendo con un gradients de n-heptanc/acetato de etilo.
Rendimlento: 2,83 g MS(ES'): m/e = 231.
1H-RMN (400 MHz, DMSO/TMS): d = 7,80 (d, 1H); 7,10 (d, 1H); 6,37 (s, 2H); 3,80 (s,
3H).
{})] Ester 5-metflico de 4cido 1H-pirrolo[3,2-bpiridina-2,5-dicarboxilico

El siguients compuesto se prepard en analogla al Ejemplo 8, utilizando éster
metllico de acldo 5-amino-8-bromo-piridina-2-carboxilico en lugar de 2-bromo-piridin-3-
llamina.
MS (ES’): m/e = 221.
1H-RMN (400 MHz, DMSO/TMS): d = 11,80 (s, 1H); 7,88 (d, 1H); 7,84 (d, 1H); 6,83 (s,
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1H); 3,88 (s, 3H).
(i)  Ester metflico de &cido 2-(1-isopropil-plperidin-4-licarbamoil)-1H-plrrolof3,2-
blpiridina-S-carboxllico

A una solucién de 140 mg de éster 5-metflico de acido 1H-pirrolo[3,2-b]piridina-
2,5-dicarboxilico en 1,4 mi de N,N-dimetiiformamida y 0,35 mil de trietilamina se
afiadieron a la tamperatura ambiente 164 mg de hidrocloruro de 1-isopropli-piperidin-
4-ilamina y 161 mg de cloruro de bis(2-oxo-3-oxazolidinil)fosfinico, y la mezcla se agitd
durante 1 hora. Después de separar el disolvente a presién reducida, el residuo se
purificd mediante HPLC preparativa (columna de fase Inversa C18, eluclén con un
gradiente de agua/acetonitriio con acido trifluoroacético al 0,1%). Las fracciones que
contenian el producto se evaporaron y lioflliizaron para proporcionar un sélido blanco.
Ei producto se obtuvo en forma de su sal trifiuoroacetato Rendimiento: 112 mg
MS(ES"): m/e = 345,
1H-RMN (400 MHz, DMSO/TMS): d = 12,20 (s, 1H); 9,10 (s, 1H); 8,79 (d, 1H); 7,93
(m, 2H); 7,42 (s, 1H); 4,14 (m, 1H); 3,90 (8, 3H); 3,47 (m, 3H); 3,15 (m, 2RH); 2,15 (m,
2H); 1,88 (m, 2H); 1,28 (d, 6H).
(iv)  Ester metllico de acido 1{5-{5-cloro-tlofen-2-il}-isoxazol-3-iimetil}-2-(1-isopropii-
piperidin-4-icarbamcil)-1H-pirrolo[3,2-b]piridina-5-carboxilico

A una solucién de 60 mg de éstar metflico de acldo 2-(1-lsopropil-piperidin-4-
ilcarbamoll}-1H-pirrolo[3,2-b]piridina-5-carboxilico en 2 ml de N,N-dimetilformadida se
afladleron, a 0°C, 4 mg de hidruro de sodio (al 95%). Después de agitar a 0°C durante
10 minutos, se afiadieron 53 mg de 3-bromometil-5-(5-cloro-tiofen-2-Il)-lsoxazol, y la
mazcla se agith durante 2 horas a temperatura amblente. Después de separar el
disolvents a presién reducida, el residuo se purificd mediante HPLC preparativa
(columna de fase Inversa C18, elucién con un gradiente de agua/acetonitriio con écido
triflucroacético al 0,1%). Las fracciones que contenian el producto se evaporaron y
lioflitzaron para proporcionar un sélide blanco. El producto se obtuvo en forma de su
sal trifluoroacetato.
Rendimiento: 50 mg MS(ES"): m/e = 542, patron de cloro.
1H-RMN (400 MHz, DMSO/TMS): d = 8,83 (m, 2H); 8,25 (d, 1H); 8,04 (d, 1H); 7,55 (d,
1H); 7,42 (s, 1H); 7,28 (d, 1H); 8,88 (s, 1H); 5,87 (s, 2H); 4,07 (m, 1H); 3,81 (s, 3H);
3,45 (m, 2H); 3,10 (m, 2H); 2,10 (m, 3H); 1,83 (m, 2H); 1,25 (d, 6H).
(v}  Acido 1{5-(5-cloro-tiofen-2-il)-soxazol-3-limetil}-2(1-sopropil-piperidin-4-
ilcarbamoll}-1H-pirrolo[3,2-b]piridina-5-carbox(lico

A una solucién de 50 mg de éster metilico de acido 1-[5-(5-cloro-tiofen-2-il)-
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isoxazol-3-limetil}-2-{1-isopropil-piperidin-4-licarbamoll}-1H-plrolo[3,2-b)pirdina-5-
carboxflico en 2 ml de THF y 1 ml de agua se afiadleron 3,8 mg de hidréxido de litio, v
la mezcla se agit$ a la temperatura ambiente durante 2 horas. Después, la mezcla de
reaccion se acidificd con 4cido clorhidrico 6 N hasta pH 3, y el disolvenis se separd a
presién reducida. El residuo resultante se purificd mediants HPLC preparativa
(columna de fase Inversa C18, elucién con un gradiente de agua/acetonitrilo con écido
trifluoroacético al 0,1%). Las fracclones que contenian el producto se evaporaron y
liofilizaron para proporcionar un sdfido blanco, El producto se obtuvo en forma de su
sal triflucroacetato.

Rendimiento: 25 mg MS(ES"): m/e = 528, patrén de cloro.

1H-RMN (500 MHz, DMSO/TMS): d = 13,00 (s, 1H); 8,80 (m, 2H); 8,23 (d, 1H); 8,03
(d, 1H); 7,56 (d, TH); 7,42 (s, 1H); 7,28 (d, 1H); 6,89 (s, 1H); 5,98 (s, 2H); 4,07 {m,
1H); 3,45 (m, 2H); 3,10 (m, 2H); 2,10 (m, 3H); 1,83 (m, 2H); 1,25 (d, 6H).

Ejemplo 7: (1-isopropil-piperidin-4-il}-amida de écido 1-[5<{5-cloro-tiofan-2-I)-soxazol-
3-imetil]-5-ox0-4,5-dihidro-1H-plrrolof3,2-b]pirkiina-2-carboxiiico
()  Ester metflico de acldo 1-[5-(5-cloro-tiofen-2-il)-Isoxazol-3-limetil]-4-oxi-H-
pirrolo[3,2-b]piridina-2-carboxllico

A una solucién de 80 mg de éster metllico de acido 1-[5-(5-cloro-tiofen-2-i)-
Isoxazol-3-iimetif]-1H-plmolo[3,2-b]piridina-2-carboxilico en 1 mi de diciorometano se
afiadld, a 0°C, una solucién de 52,8 mg de écido 3-cloroperoxibenzoico (al 70%.,
humedeciio con agua) en 1 mi de diclorometano. Después de agitar a 0°C durante 1
hora, se dej6é que |la mezcia de reaccién se calentara hasta la temperatura amblente y
86 agitd durante 16 horas. La solucién se lavd con una solucién acuosa 0,1 N de
hidréxido de sodio. La capa orgénica se lavd con agua adicional y iuego se seco sobre
sulfato de sodlo anhidro. Después de la concentracién a presion reducida, el reslduo
se sometié directaments a la subsiguiente reacclon sin purificacion adicional.
Rendimiento: 100 mg MS(ES"): m/e = 380, patrén de cloro,
() Ester metllico de &cido 1-]5-(5-cloro-tiofen-2-i)Hsoxazol-3-iimetil]-5-0x0-4,5-
dihidro-1H-pirrolo[3,2-b]plridina-2-carboxflico

Una soluclén de 100 mg de éster metflico de acido 1-[5-(5-cloro-tiofen-2-1)-
Isoxazol-3-Imetil}-4-0xi-1H-pimolo[3,2-bjpiridina-2-carboxflico en 5 ml de anhidrido
acético se calentd durante 4 horas a 100°C. Después de enfriar hasta la temperatura
ambiente, el discivente de la mezcla se separS a presion reduckia. Después de co-
evaporar dos veces con § ml de tolueno, el residuo se disolvié en 5 ml de metanol y se
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afiadieron 17,6 mg de carbonato de potasio. La suspension se agité durante 16 horas
a tamperatura amblente. Después de la cancentracién a presion reducida, el residuo
se purificd mediante HPLC preparativa (columna de fase inversa C18, elucién con un
gradiente de agua/acetonitrilo con écldo trifluoroacético al 0,1%). El producto se
obtuvo en forma de su sal trifluoroacetato. Rendimiento: 20 mg MS(ES'): m/e = 380,
patrén de cloro.
1H-RMN (400 MHz, DMSO/TMS): d = 11,85 (s, 1H), 7,90 (d, 1H); 7,60 (d, 1H); 7,28 (d,
1H); 6,71 (s, 1H); 6,67 (s, 1H); 6,35 (d, 1H); 5,87 (s, 2H); 3,81 (s, 3H).
(i)  Acido 1-[5-(5-cloro-tiofen-2-l)-isoxazol-3-limetil]-5-axo-4,5-dihidro-1H-
pirrolo[3,2-b]piridina-2-carboxilico

Una solucién de 20 mg de éster metllico de acido 1-{5(5-cloro-tiofen-2-il)-
Isoxazol-3-limetil]-5-oxo-4,5-dihidro-1H-pirrolo[3,2-b]piridina-2-carboxllico y 1,8 mg de
hidréxido de litlo en una mezcla de 2 mi de tetrahidrofurano y 1 mil de agua se agitd
durante 2 horas a la temperatura ambiente. El disclvente se separd a preslén reducida
y el residuo se co-asvapord dos veces con tolueno. E! residuo se sometié directamente
a la subsiguiente reacclién sin purificacidn adicional.
Rendimiento: 20 mg MS(ES'): m/e = 376, patrén de cloro.
(v} (1-sopropil-piperidin-4-il}-amida de acido 1-{5-(5-cloro-tiofen-2-Il}-isoxazol-3-
limetil}-5-oxo-4,5-dlhidro-1H-pimolo[3,2-b)piridina-2-carboxilico

A una suspensién de 19,9 mg de acido 1-{5-(5-cloro-tiofen-2-il-Hsoxazol-3-
Iimetil}-5-0x0-4,5-dihidro-1H-5-pirrolo[3,2-b)piridina-2-carboxllico y 13,5 mg de cloruro
bis{2-ox0-3-oxazolidinil)fosfinico en 1 ml de didorometano, se afiadieron 7.4 ul de
trietilamina a la temperatura ambiente y la mazcla se agitd durante 2 horas. La mezcla
de reaccién se tratd con 5 ml de una solucién acuosa 0,1 N de hidréxddo de sodio y se
lavd con acatato de etilo. La capa organica se secd sobre sulfato de sodio anhidro.
Después de |a filtraci6n y separacién del disolvente a presién reducida, el residuo se
disolvié en una mezcla de 2 ml de acetonitrilo y 1 ml de agua. La liofillzacién de la
soluclén proporcioné un sdlido blanco.
Rendimlento: 8 mg MS(ES"): mve = 500, patrén de cloro.
1H-RMN (500 MHz, DMSO/TMS): d = 11,70 (s, 1H); 8,36 (d, 1H); 7,83 (d, 1H); 7,50
(d, 1H); 7,28 (d, 1H); 6,76 (s, 1H); 6,83 (s, 1H); 6,22 (d, 1H); 5,85 (s, 2H); 3,68 (s, 1H);
2,78 (m, 2H); 2,68 (m, 1H); 2,14 (m, 2H); 1,75 (m, 2H); 1,51 (m, 2H); 0,88 (d, 6H).

Ejemplo 8: Ester metilico de acido 1-{5(5-cloro-tiofen-2-IHsaxazol-3-imetil}-2-
(3,4,5,6-tetrahidro-2H-{1,4']bipiridil-4-ilcarbamoil)-1 H-pirrolo[3,2-b]piridina-5-carboxflico
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(i) Ester metflico de 4cido 2-(3,4,5,6-tetrahidro-2H-[1,4biplridII-4-licarbamoll)-1H-
pirrolo[3,2-b]piridina-5-carboxflico

A una solucién de 450 mg de éster 5-metllico de acido 1H-pirrolof3,2-bjpiridina-
2,5-dicarboxllico en 8 ml de diciorometano y 1,13 mi de trietilamina se afladieron a la
temperatura ambiente 614 mg de dihidrocloruro de 3,4,5,6-tetrahidro-2H-[1,4"Tbipiridil-
4-ilamina y 520 mg de cloruro bis(2-oxo-3-oxazolidinil)fosflnico, y la mezcia se agitd
durante 2 horas. Después del tratamlento de la mezcla de reaccién con 5 ml de
solucién acuosa saturada de carbonato de potasio, el precipitado se recogid por
filtracién y se co-evapord dos veces con tolueno. El residuo se sometié directamente a
la subsiguiente reaccion sin purificacién adicional.
Rendimlento: 300 mg MS(ES"): m/e = 380.
1H-RMN (400 MHz, DMSO/TMS): d = 8,30 (m, 1H); 8,15 (d, 2H); 7,68 (m, 2H); 7,04 (s,
1H); 8,85 (d, 2H); 4,10 {m, 1H); 3,95 (m, 2H); 3,84 (s, 3H); 3,00 (m, 2H); 1,91 (m, 2H),
1.53 (m, 2H).
(ii) Ester metllico de acido 1-{5-(5-cloro-tiofen-2-lI)-soxazol-3-imetil}-2(3,4,5,6-
tetrahldro-2H-{1,4"bipiridi4-licarbamoll)-1H-plrrolo{3,2-b]plridina-5-carbaxllico

A una solucién de 150 mg de éster metilico de acido 2-(3,4,5,6-tetrahidro-2H-
[1.4']bipiridil-4-licarbamoil)-1H-pirrolo[3,2-b]piridina-5-carboxilico y 2 mi de N,N-
dimetilformamida se afladieron 9,5 mg de hidruro de sodlo {(al 96%) a 0°C. Después
de agitar a 0°C durante 10 minutos, se afiadleron 121 mg de 3-bromometil-5-(5-cloro-
tiofen-2-il}-isoxazol, y la mezcla se agitd durante 50 horas a la temperatura amblente.
A la mezcia de reaccion se afiadieron 2 mi de agua, y el precipitado resultante se
recogld por filtracién. El residuo se disolvibé en 2 ml de N,N-dimetilformamida y se
purificé mediante HPLC preparativa (columna de fase inversa C18, elucién con un
gradiente de agua/acetonitriio con écido triflucroacético al 0,1%). Las fracclones que
contenfan e! producto ss evaporaron Y liofilizaron para proporcionar un sblido blanco.
El producto se obtuvo en forma de su sal triflucroacetato. Rendimiento: 27 mg
MS(ES"): m/e = 577, patron de cloro.

Ejemplo 9: Acido 1-[5-{5-cloro-tiofen-2-l|)-isoxazol-3-imeti}-23,4,5,6-tetrahidro-2H-
[1.4Tbipiridil-4-licarbamoil)-1H-pirrolo[3,2-b]plridina-5-carboxlilico

A una solucidn de 35 mg de éster metllico de acido 1-[5-{5-cloro-tiofen-2-i1)-
isoxazol-3-imetil]-2-(1-sopropll-piperidin~4-licarbamoli)-1H-pirrolo[3,2-b]piridina-5-
carboxilico en 0,5 ml de tetrahldrofurano y 0,25 ml de agua se afiadieron 2,4 mg de
hidréxido de Itio, y la mezcia se agitd a temperatura amblente durante 16 horas.
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Después de separar el disolvents a presién reducida, el residuo resuitante se purificé
mediante HPLC preparativa (columna de fase inversa C18, elucién con un gradiente
de agua/acetonitriio con écldo irifluoroacético al 0,1%). Las fracciones que contenian
el producto se evaporaron y liofillzaron para proporcionar un sélido blanco. E! producto
se obtuvo en forma de su sal trifluoroacetato. Rendimlento: 14,3 mg MS(ES'): m/e =
563, patron de cloro.

1H-RMN (500 MHz, DMSO/TMS): d = 13,25 (s, 1H); 13,00 (s, 1H); 8,73 (d, 1H); 8,24
(m, 3H); 8,03 (d, 1H); 7,57 (d, 1H); 7,39 (s, 1H); 7,28 (m, 3H); 6,69 (s, 1H); 5,98 (s,
2H); 4,25 (m, 3H); 2,00 (m, 2H); 1,59 (m, 2H).

Ejempio 10: (1sopropil-piperidin-4-ll}-amida de &cldo 1-[5-(5-cloro-tiofen-2-il)-
Isoxazol-3-iimetll]-5-(2-metoxi-etoxi}-1H-plmolof2,3-clpiridina-2-carboxdlico
(i) 2-(2-metoxl-etoxi)-4-metil-5-nitro-piridina

A 20 mil de 2-metoxi-etanol se affadleron 243 mg de NaH (6,08 mmol,
suspensién al 80% en aceite), y la mezcla se agitd durants 15 min en una atmésfera
de argén. Se afiadi6 1 g (5,8 mmol) de 2-cloro-4-metil-S-nitro-piridina, y la meazcla de
reaccién se agitd durante 3 h a la temperatura amblente. Después de la adicion de 40
mil de agua y metli-terc.-buti-éter, las fases se separaron y la fase organica se lavd
con solucion saturada de NaHCO; y agua y se seco sobre Na;SO,. Después de la
filtracién, el disolvente se separd an vacio, y el residuo se purlficd mediante
cromatografia de resolucién rapida sobre gel de sllice utilizando heptano/acetato de
elilo = 8/2. 2-{2-metox}-etoxi}-4-metil-5-nitro-piridina se alsld en forma de un aceite
incoloro. Rendimiento: 0,73 g. )
(/)  Sal potasica de éster etllico de &cido 3{2-(2-meto:xd-etoxi)-5-nitro-pirdin-4-i}-2-
oxo-propiénico

A 2685 mg (8,78 mmol) de potasio en 20 mi de dietliéter absoluto se afiadieron
lentamente 2,5 ml de etanol. La mezcla se enfria hasta 0°C y se afiadieron una
solucién de 720 mg (3,39 mmol) de 2(2-metoxi-etoxi)}-4-meti-5-nitro-piridina en 2,5 mi
de dietliéter absoluto y 0,5 mi de etanol. Se afladieron gota a gota a lo largo de 45 min
3,968 g (27,14 mmol) de éster distiiico de acido oxalico en 15 mi de tolueno. La
mezcia de reaccion se agitd a temperatura ambilente durante 4 h. El precipitado se
filtr6, se lavd con dietiléter/n-heptano 1/1 y se secH en vacio. 1,4 g de sal potasica de
éster etflico de Ackio 3{2-(2-metox-etomd)-5-nitro-piridin-4-il}-2-oxo-propidnico se
aislaron en forma de un sdlido rojo y se utilizaron en la siguiente etapa sin purificacién
adiclonal.
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(i)  Ester etflico de acido 5-(2-metoxi-etoxi)-1H-pirrolof2,3-c]piridina-2-carboxilico

0.8 ml de Acido acldico se afiadieron a una solucién de éster etflico de acido 3-
[2-(2-metoxi-etoxd)-5-nitro-piridin-4ll}-2-oxo-propiénico seco en 20 ml de metanol y la
solucién se hidrogend utilizando 199 mg de Pd(OH). (al 20% sobre carbén vegetal).
Después de 3 h, la mezcia se concentrd y el residuc se distribuyd entre solucion
saturada de NaHCO, y acetato de etllo. Las fases se separaron y la fase orgénica se
seco sobre MgSO,. Después de |a fittracion, el disolvents se separt en vacio y el
producto deseado se obtuvo en forma de un sélido amarilio pélido. Rendimiento: 660
mg.
(iv)  Ester etflico de &cido 1-{5-[5-cloro-tiofen-2-Hsoxazol-3-limeti}-5-{2-metox}-
etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxllico

105 mg (4,18 mmol) de NaH (al 86%) se aftadieron a una solucién de éster
etllico de acldo 5-+{2-metox-etoxi)-1H-pirrolof2,3-clpiridina-2-carboxllico en 50 mi de
DMF absoluta y la mezcia se agitd durante 30 min a la temperatura amblente. Se
afladieron 1,05 g (3,78 mmol) de 3-bromometil-5-{5-cloro-tiofen-2-il)-isoxazol, y la
mezcla se continud agitando durante 3 h. Después de la adicion de 21 mg (0,832
mmol) de NaH (al 98%) y 210 mg (0,756 mmoal) de 3-bromometil-5-(5-cloro-tiofen-2-1)-
isoxazol y de dejar reposar durante una noche, la mezcla se concentrd en vaclo. El
residuo se disolvié en CH.Cl: y la solucién se lavd con solucidn saturada de NaHCOs.
El disoivente se separd en vacio y el residuo se purificd mediante cromatografia de
resolucién répida sobre gel de sllice utilizando n-heptano/acetato de etllo = 3/2 como
disolvents. Las fracciones que contenian sl producto se concentraron. Rendimiento
13g.
(v)  Acido 1-[5-[5-cloro-tiofen-2-)-soxazoh-3-iimetil]-5-(2-metox-etoxi)- 1H-
pimolof2,3-c]piridina-2-carboxilico

A una soluclén de 1,3 g (2,814 mmol) de éster metllico de acido 1-{6{5-cloro-
tiofen-2-ilHsoxazol-3-imetil]-5-(2-metoxi-etoxi)-1H-pimolof2,3-c]piridina-2-carboxllico
en 30 ml de THF y 15 ml de MeOH, se afladleron 11,268 ml de solucién de LIOH 1 M, y
la mezcla se agltd a 50°C durante 3 h. Los disolventes organicos se separaron en
vacio, se afiadieron 50 ml de agua y el pH se ajustd a pH 2 con solucién de HCI 1 N.
El producto deseado precipitd y se filtrd, se lavé con agua y se sec sobra P20s.
Rendimiento: 1,11 g.
(V)  Hidrocloruro de (1-isopropil-piperidin-4i}-amida de Acido 1-{5-(5-cloro-tiofen-2-
liHsoxazol-3-{imetil}-5-(2-metoxi-etoxi)-1H-pimrolo[2,3-c]piridina-2-carboxdlico

A una solucién de 1,11 g (2,55 mmol) de dcldo 1-[5-{5-cloro-ticfen-2-1i)-
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isoxazol-3-limetil]-5+(2-metoxi-etoxi)-1H-plrolo[2,3-c]piridina-2-carboxllico y 0,65 g
(2,55 mmol) de dihidrocloruro dé 1-isopropil-piperidin-4-ilamina en 20 ml de DMF
absoluta se afladieron 837 mg (2,55 mmol) de TOTU y 1,34 ml (7,67 mmol) de DIPEA
y la mezcia se agité a la temperatura amblents durante 4 h. El disolvente se separ6 en
vaclo, el residuo se disolvié en CHzCl; y ia fase en CH2Cla se lavd con una solucién
saturada de NaHCO;. La fase orgénica se concentird y el residuo se purificd mediante
cromatografia sobre gel de sllice utilizando CHzClo/MeOH/HOAe/H20 = 90/10/1/1
como eluyents. Las fracciones que contenlan el producto se reunleron y concentraron.
El producto se aislé en forma de su sal hidracloruro mediante liofilizacién utilizando 2,5
equivalentas de MHC] 1 N en H20/AcCN.

Rendimiento: 1,2g MS (LC-MS-ES"): m/e = 558, patron de cloro.

EJemplo 11: (14sopropil-plperidin-4-l}-amida de acldo 1-{5-(5-cloro-tiofen-2l)-
Isoxazol-3-iimetil}-5-(2-hidroxi-etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxilico

A una solucién de 600 mg (1,01 mmol) de hidrocloruro de (1-isopropli-piperidin-
4-il}-amida de &cido 1-[5-(5-cloro-tiofen-2-l)-isoxazol-3-limetil]-5-{2-metoxi-etox)-1H-
pirrolo[2,3-c]piridina-2-carboxllico (Ejemplo 10 (vi}) en 50 ml de CHxCl. se afladieron 2
mi (2,02 mmol) de una solucién 1 M de BBrs en CHzClz. La mezcia se agité a la
temperatura amblente durante 6 h. Después de reposar durante una noche, el
disolvents se saepard en vacio y el residuo se purificé mediante HPLC preparativa
(eluyente: CH;CN/H.0/CFsCOOH al 0,1%). Las fracciones que contenfan el producto
$8 reunieron y concentraron en vacio. El residuo se disolvié en CHCl; y se lavd con
solucidn de NaOH 0,1 N. El disolvente se separd en vaclo y el residuo se liofillzé con
2,5 equivalentes HCI 1N proporcionando 464 mg (79%) de |a sal hidrocioruro del
producto deseado.
MS (LC-MS-ES"): m/e = 544, patron de dloro.

EJemplo 12: (1-isopropli-piperidin-4-il)-amida de acldo 1-[(5-cloro-piridin-2-
licarbamoil)-metil]-5-{2-metoxi-etoxi)-1H-plmolo[2,3-clpiridina-2-carboxflico
()  Addo 5{(2-metoxi-stoxd)-1H-pirrolo[2,3-c]piridina-2-carbaxilico

A una solucidn de 1 g (3,784 mmol) de aster etllico de acldo 5-(2-metoxi-etoxd)-
1H-pirrolo[2,3-c]piridina-2-carboxdlico (Ejemplo 10 (jil)) en 50 m! de THF y 25 ml de
MeOH se afadieron 15,14 m! de una solucién de LiOH 1 M. La mezcia se agité
durante 2 h a la temperatura ambiente. Los disolventes organicos se separaron en
vaclo y la solucidn se acidificd y concentrd en vaclo. El reslduo se purificd mediante
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cromatografla de resolucién réaplda sobre gel de sllice utilizando
CH:Cl/MeOH/MOAC/HZ0 = 80/10/1/1 como eluyente. Las fracclones de producto se
reunieron, concentraron en vaclo y liofillzaron.
Rendimiento: 820 mg
(il) (1-sopropil-piperidin-4-il}-amida de acido 5-(2-metoxi-gtaxi}-1H-pirrolo[2,3-c]plridina-
2-carboxilico

A una solucion de 820 mg (3,47 mmol) de acido 5-(2-metoxi-etoxd)-1H-
pirrolo[2,3-c]piridina-2-carboxflico y 745 mg (3,47 mmol) de dihidrocioruro de 1-
Isopropil-piperidin-4-lamina en 30 ml de DMF absoluta se afiadleron 1,13 g (3,47
mmol) de TOTU y 1,81 mi (10,41 mmol) de DIPEA y la mezcia se agitd a la
temperatura amblente durante 4 h. El disolvente se separd en vaclo, el residuo se
disolvié en CH;Cl, y la fase en CHxCl. se lavd con una solucién saturada de NaHCOs.
La fase orgénica se concentrd y residuo se purificd mediante cromatografla sobre gel
de sflice utilizando CH2Clo/MasOH/HOAC/HZ0 = 90/10/1/1 como eluyente. Las
fracclonaes que contenian el praducto se reunieron y concentraron. El residuo se
disoivié en CH.Cl. y la fase en CH;Cl; se lavé con una solucién saturada de NaHCOs.
Las fases se separaron y la fase organica se seco sobre Na-SO,. Después de Ia
filtracién, el disolvente se separd en vaclo. Rendimiento: 461 mg.
()  2-bromo-N-{5-cloro-piridin-2-l)-acetamida

A una solucién de 5 g de 5-cloro-piridin-2-lamina y 1,5 mi de piridina en 30 mi
de tolueno se afiadieron gota a gota, bajo enfriamiento con hlelo, 8 g de bromuro de
bromo-acetilo disueltos en 10 mi de tolueno. Después de 2 h, el precipitado se alsléd
mediante filtracidn y se recristallzd en tolueno para proporcionar un sélido blanco.
Rendimiento: 12 g.
(iv)  (1-soproplipiperidin-4-ll}-amida de écido 1-[(5-cloro-piridin-2-licarbamoil)-
metil}-5-(2-metoxd-atoxi)-1H-pirmolo[2,3-c]piridina-2-carboxilico

A una solucidn de 481 mg (1,27 mmol) de (1-isopropil-plperidin-4-ii}-amida de
acldo 5-(2-metox-stoxi)-1H-pirrolof2,3-c]piridina-2-carbaxilico en 20 ml de DMF
absoluta se afiadieron 46 mg (1,91 mmol) de NaH (al 98%) en una atmésfera de
argdn. La mezcia se agltd durante 15 minutos a la temperatura amblente. Se
afiadieron 479 mg (1,91 mmal) de 2-bromo-N-(5-cloro-piridin-2-il)-acetamida, y la
mezcla se agith durante 3 h a la temperatura ambiente. El disolvents se separd en
vaclo, el residuo se disolvié en CH.Cl. y la fase en CH:Cl; se lavé con H20 y se secHd
sobre Na;SO,. Después de |a filtracién la fase organica se concentrd y el residuo se
purificd mediants cromatografla sobre gel de silice utilizando CH2Cly/MeOH/HOAG/HZ0
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= 80/10/1/1 como eluyente, seguido de HPLC preparativa (eluyente:
CH3CN/H0/CF,COOH al 0,1%). Las fracciones que contenian el producto se
reunieron y concentraron en vacio. El residuo se llofiiizé con 2 equivalentes de HCI 1 N
en una mezcla de HzO/CHCN proporcionando la sal hidrocloruro del producto
deseado.

Rendimiento: 545mg  MS (LC-MS-ES'): m/e = 529, patrn de cloro.

Ejemplo 13: (1-isopropil-plperidin-4-il}-amida de &cido 1-{(5-cloro-piridin-2-
licarbamoll)-metil]-5-(2-hidroxi-etoxi}-1H-pirrolo[2,3-c]piridina-2-carboxilico

El compuesto se prepard segin se describe en el Ejemplo 11. A partir de 446
mg (0,789 mmol) de hidrocloruro de (1-isopropil-plperidin-4-li}-amida de acldo 1{(5-
cloro-piridin-2-icarbamoil}-metil}-5-(2-metoxi-etoxi)-1H-pirrolo[2,3-c]piridina-2-
carboxilico se obtuvieron 286 mg del producto deseado. MS (LC-MS-ES"): m/e = 515,
patrén de cloro.

Ejemplo 14: (1-isopropil-plperidin-4-ii}-amida de acido 1-(6-cloro-benzobltiofen-2-lI-
metil)-5-(2-metoxi-etoxi)- 1 H-pimrolof2,3-c]piridina-2-carboxllico
()] Ester etllico de &cido 1-(6-cloro-benzo[b]tiofen-2-limetil)-5-(2-metoxi-etoxi)-1H-
pirrolo[2,3-clpiridina-2-carboxilico

A una solucidn de 680 mg (2,497 mol) da éster atilico de acido 5-(2-metoxi-
etoxd)-1H-pirrolo[2,3-c]piridina-2-carboxflico en 15 ml de DMF absoluta se afladieron
24 mg (2,497 mmol) de NaH (al 98%) en una atmésfera de argon. La mezcla se agitd
durante 30 min a la temperatura ambiente. Se afiadieron 623 mg (2,497 mmol) de 2-
bromometil-8-cloro-benzo[bjtiofeno [preparado al adoptar un proceso descrito por
Ewing, Wililam R. et al. en; solicitud Intemacional PCT (1898), pag. 300 documento
WO 9937304 A1; y Ewing, William R. et al. solicitud intemacional PCT (2001), pag.
460 documento WO 0107438 A2], y la mezcla se agltd durante 1 h a temperatura
amblente. El disolvente se sepand en vacio y el residuo se purificd mediants HPLC
preparativa (eluyente: CHsCN/Hz0/CF;COOH al 0,1%). Las fracclones que contenian
el producto se reunieron, concentraron en vacio y liofillizaron. Rendimlento: 800 mg.
()  Acido 1-(6-cloro-benzoib]ticfen-2-limetil)-5-(2-metoxi-etaxi)-1H-pirrolof2,3-
¢Jpiridina-2-carboxflico

8 ml de una solucitn de LIOH 1 M en agua se afiadieron a una solucién de
890 mg (2 mmol) de éster etllico de écido 1-(8-cloro-benzofb]tiofen-2-iimetil)}-5-(2-
metoxi-etoxd)-1H-pirrolo[2,3-c]piridina-2-carboxllico en 30 mi de THF y 15 ml de MeOH,
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y la mezcla se agitd durante 1 h a 50°C. Se afiadisron 168 mi de HCI 1 N, el disolventis
organico se separd en vacio y el residuo se extrajo con acetato de etilo. La fase
orgénica se secd sobre MgSO.. Después de la filtracién, el disclvente se evapord
proporcionando el producto deseado. Rendimiento: 810 mg.
(i) (1-isopropli-piperidin-4-ii}-amida de édcido 1-(8-cloro-benzo[bltiofen-2-ii-metil)-5-
(2-metoxi-etoxi)-1H-pirmolo[2,3-¢]piridina-2-carboxflico

A una solucién de 800 mg (1,92 mmol) de acldo 1-{8-cloro-benzolb]tiofen-2-
iimetil)-5-(2-metoxi-etoxi)-1H-pirrolo[2,3-clpiridina-2-carboxllico y 413 mg (1,92 mmol)
de dlhidrocioruro de 1-isopropik-plperidin-4-llamina en 20 ml de DMF absoluta se
afiadieron 628 mg (1,92 mmol) de TOTU y 1,0 mi (5,757 mmol) de DIPEA y la mezcia
se agitd a la temperatura amblente durante 1 h. El disolvente se separd en vacio, y el
residuo se purificd por HPLC preparativa (eluyents: CHsCN/H;O/CFsCOOH al 0,1%) vy
sa cromatografié sobre gel de sflice utllizando CH2ClaMeOH/HOAcH0 =
85/15/1,5/1,5 como eluyents. Las fracciones que contenfan el producto e reunieron y
concentraron. Rendimiento de 870 mg (69%), correspondiente a trifluoroacstato. 60
mg del trifluoroacetato se liofillzaron utliizando 2,5 equivalenies de HCl 1 Nen H:O y
se aislaron en forma de su sal hidrocloruro. MS(LC-MS-ES’): m/e = 541, patron de
cloro.

Elemplo 13: (1-isopropil-piperidin-4-il}-amida de &cido 1-(6-cloro-benzo[b]tiofen-2-I-
metil)}-5-(2-hidroxi-etoxi}-1H-pimolo[2,3-c]piridina-2-carboxllico

A una solucion de 810 mg (1,236 mmol) de (1-isopropll-piperidin-4-ll}-amida de
acido 1-(6-cloro-benzojbjtiofen~-2-l-metil}-5-(2-metoxi-etoxi)- 1 H-pirrolo[2,3-c]piridina-2-
carboxfiico en 80 ml de CH2Cl; se afiadieron 2,472 mi de una solucién 1 M de BBr; en
CH:Cl>. La mezcia se aglté a la temperatura ambiente durante 30 min. El disolvents se
separd en vaclo y se liofillzé. El residuo se purificd por HPLC preparativa (eluyente:
CHsCN/H;O/CFsCOOH al 0,1%). Las fracclones que contenian ef producto se
reunieron y concentraron en vaclo y se liofilizaron con 2,6 equivalentes de HCI 1 N,
proporcionando la sal hidrocioruro del producto deseado.
Rendimiento: 564 mg. MS(LC-MS-ES"): m/e = 527, patrén de cloro.

Ensayo farmacolégico

La capacidad de los compuesios de la formula | para inhibir el factor Xa o el
factor Vila u otras enzimas tales como la trombina, plasmiha o fripsina puede
evaluarse determinando la concentracién del compuesto de la férmula | que inhibe la
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actividad enzimética en un 50%, es declir, &l valor de CI50, que esta relaclonado con la
constante de inhibicibn Ki. En los ensayos cromogénicos se usaron enzimas
purificadas. La concentracién de inhibldor que produce una reduccién de 50% en la
velocidad de hidrdlisis del sustrato se determind por regresién lineal después de
representar las velocidades de hidrdlisis relativas (comparadas con el control no
inhibido) frente al logaritmo de la concentracién del compuesto de férmula I. Para
calcular la constante de Inhibicién Ki, el valor de CI50 se corrigié con respecto a la
competicion con el sustrato usando la férmula

Ki = CI50 / {1 + (concentracion de sustrato/iKm)}
donde Km es la constante de Michaelis-Menten (Chen y Prusoff, Blochem. Pharmacol.
22 (1973) 3099-3108; |. H. Segal, Enzyme KGinetics, 1975, John Wiley & Sons, Nueva
York, 100-125; que se incorporaron en aste documento como referencia).
a) Ensayo del Factor Xa

En el ensayo para determinar la inhibicién de la actividad de! factor Xa, se ust
tampén TBS-PEG (Tris-HCI 50 mM, pH 7,8, NaCl 200 mM, PEG-8000 al 0,05% (p/v),
NaN3 al 0,02% (p/v)). El valor de CIS0 se determiné combinando en podilios
apropiados de una placa de microtitulacion de semiarea Costar de 25 pl el factor Xa
humano (Enzyme Research Laboratories, Inc.; South Bend, Indlana) en TBS-PEG; 40
w) de DMSO al 10% (v/v) en TBS-PEG (control no Inhibldo) o diversas concentraciones
del compuesto a ensayar dliuidoc en DMSO al 10% (v/v) en TBS-PEG; y sustrato S-
2765 (N(x)-benciloxicarbonll-D-Arg-Gly-L-Arg-p-nitroanliida; Kabl Phammacia, Inc.;
Franklin, Ohio) en TRS-PEG.

El ensayo se realizd preincubando el compuesto de formula | més la enzima
durante 10 min. Después, el ensayo se inicid afladiendo sustrato para obtener un
volumen final de 100 yl. La velocidad Inicial de la hidrdlisis del sustrato cromogénico
se midlé por el camblo de absorbancia 8 405 nm usando un lector de placas cinético
de Blo-tek Instruments (Ceres UVO0OHDI) a 25°C durante la porcion lineal del
transcurso de tiempo (normalmente 1,5 min después de la adicion del sustrato). La
concentracién enzimética fue de 0,5 nM y la concentracion de sustrato fue de 140 M.

b) Ensayo del Factor Vila

La actividad inhibidora hacia la actividad del factor Vllaffactor tisular
determind usando un ensayo cromogénico esencialiments como se ha descrito
previaments {J. A. Ostrem et al., Biochemistry 37 (1898) 1053-1058 que se Incarporé
en este documento como referencla). Los ensayos cinéticos se realizaron a 25°C en

213



placas de microtitulacion de semidrea (Costar Corp., Cambrikige, Massachusetts)
usando un lector de placas cinético (Molecular Devices Spectramax 250). Un ensayo
tipico constaba de 25 pl de factor Vila humano y TF (5 nM y 10 nM, concentracién
final respectiva) combinados con 40 ul de dlluciones de inhibidor en DMSO al
10%ARampén TBS-PEG (Tris 50 mM, NaCl 15 mM, CaClz § mM, PEG 8000 al 0,05%,
pH 8,15). Después de un periodo de Incubacién de 15 minutos, el ensayo se inicld
mediante la adicién de 35 pl del sustrato cromogénico S-2288 (D-lle-Pro-Arg-p-
nitroanilida, Pharmacla Hepar Inc., concentracion final 500 pM). Los resultados
(constantes de Inhibicidn Kl (FXa) para la inhibicién del factor Xa) se muestran en la
Tabla 1.

Tabla 1:
Ejemplo Ki (FXa) EJemplo Ki (FXa)
[uM] (M)
1 0,008 7 0,023
2 0,055 8 0,085
3 0,067 11 0,047
4 0,070 13 0,044
5 0,004
6 0,010
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1. Un compuesto de la férmula |,

Res 1)

V)

R3 T,
( 2’ \ﬂ—-ﬁ—u—n’—v—s—m

To

|
R

un arllo de 6 a 14 miembros monociclico o bicidlico, donde el arllo esta

, en laque

mono-, di- o trisustituido Independientemente entre si con R8,

2)

bencimidazolilo,

dicho heterociclio estA sin sustituir
independlentemente entre sl con R8, 0

3)

RBes 1)
2)
3)
4)
5)

un heterociclilo de 4 a 15 miembros monociclico o biciclico del grupo de
1.3-benzodioxolilo,
benzotiazolilo, benzotiofenlio, cinolinllo,

0 mono-,

benzofuranilo,
cromanilo,

beanzoxazplilo,

Indazolilo, indolilo,
isocromanilo, Isoindolilo, isoquinolinilo, fenilpiridilo, ftalazinllo, pteridinilo,
purinllo, piridilo, pirkicimidazolilo, piridopliridinilo, piridopirimidinilo, pirimidinilo,
quinazolinilo, quinolllo, quinoxalinilo o 1,4,5,6-tetrahidro-piridaziniio, donde

di-

o frisustituldo

un heterocicliio de 4 a 15 miembros monociclico o biciclico, que
contiene uno, dos, tres o cuatro heteroatomos seleccionados entre nitrbgeno,
azufre u oxigeno,
donde dicho heterocidllio estd sin sustituir o mono-, di- o trisustituldo
Independientementa entre sl con RS, y que esta adicionaimente sustitukio con
un heterociclilo de 4 a 15 mlembros monociclico o bicidlico, que contiene uno,
dos, tres o cuatro heteroétomos seleccionados entre nitrdgeno, azufre u
oxigeno,

donde el heterociclio esth sin
indepsndisntemente entre &f con RS,

haldgeno,
-NO;,

-CN,
-C(O)-NHz,
-OH,

sustitulr,

mono-,

di-

o tirisustituido
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6) -NHz,

7 ~O-CF3,

8) un arilo de 6 a 14 miembros monociclico o bicidico, donde el arllo esta
mono-, di- o trisustituido independientemente entre sl con haldgenoc o -O-
alquilo (C-Ca),

9) glquilo (C-Cs), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido independientemente entre sl con halégeno, NHz, -OH o un resto
metoxd,

10) -O-alqullo (C+-Ce), donde el alqulio esth sin sustituir 0 mono-, di- o
frisustituido independienternente entre sl con haldgeno, NHz, -OH o un resto

metox,
11) -SOLCHj0
12) -S0CF,,

con la condicién de que R8 sea al menos un halégeno, -C(O)-NHz o un resto -O-
alqullo (C1-Cs), si R® es un arilo de 6 a 14 miembros monocidico o bicldlico,
la subestructura

en la féormula | es
un grupo ¢cliclico saturado, parclaiments insaturado o aromético de 4 a 8 miembros que
contiene caro, 1, 2, 3 6 4 heterodtomos seleccionados entre nitrégeno, azufre u
oxigeno y esté sin sustituir o sustituido 1, 2, 3, 4, 5 6 6 veces con R3 o sustituido 16 2
veces con =0, con la condicién de que dicho grupo cldico no sea un resto fenllo,
Q es un enlace directo, -alquileno (Co-C2)-C(O)-NR"-, -NR™-C(O)-NR"-, NR"*-C{O}-,
-SO7-, aiquiieno (C1-Ce), {CH2)mNR'"-C(O)}-NR"-(CHa)r-, -(CHz)m-NR"-C{OHCHa)r-,
~CH2)m-S~(CHa)r, {CH2)nrC(OHCHz)r-, ~(CH2)m-SOrNR'*{CHz)r, -(CH2)m-NR'*-SO-
(CHar, +CHa)rNR™-SOrNR"{CHz)~, ~(CHa)m-CH(OH)-(CHz2)y-, =(CHz)m-O-C(O)-
NR™-(CH2)r -alquileno (Cz-Ca)-O-alqulleno (Co-Cs), ~alqulleno (Cz-Cs)-S(O)-,
-alquileno (Cz-C1)-S(0)r, {CHa)w-NR"-C(0)-0-(CH:)r-, -aiqulleno (Cz-Ca)-S(0)-NH-
(R*)-, -alqulleno (Cz-Cs)-N(R™)- 0 -alquileno (Cg-Ca)-C(O)-O-(CHz)ar
donde R™ es como se define a continuacién, y donde n y m son independientsmente
entre si, iguales o diferentes y son los nGmeros enteros caro, 1, 2, 3, 4, 5 6 6, donde
los restos alquileno que se forman por {CHz)w 0 «{CHz) estén sin sustituir o mono-,
di- o trisustituidos independientsmente entre si con halégeno, -NHz o -OH; o
-cicloalquileno {Cs-Cs), donde el cicioalquileno esta sin sustitulr o mono-, di- o
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trisustituido independientamente entre si con halégeno, -NH; o0 -OH;

R es un atomo de hidrdgeno, -alqullo (C+-Cs), donde el alquilo asti sin sustituiro

sustituldo de una a tres veces con R13; -alqulleno (C-Cs)}-C{O)-NH-R’, -alqulleno (C+-

Ca)-C{0)-0-R™, un arilo de 6 a 14 miembros monociciico o biciclico, donde el arllo

estd mono-, di- o trisustituldo independientements entre sl con RB, donde RB es

como se ha definldo anteriormente; un heterociclilio de 4 a 15 miembros monocidico o

bicidlico que contiene uno, dos, tres o cuatro heterodtomos seleccionados entre

nitrégenc, azuire u oxigeno; -perfiucroaiquileno (C,-Cs), -alquileno (C,-Cs)}-S{0)-
alqullo {C;-Cy), -aiqulieno (C1-Cs)-S(0)--algquilo (C-Cs), -alquileno (C1-Ca)-8(0)-N(R*)-

R®, -alquileno (C,-Cs)-O-alquilo (C1-Cy), -alqulieno (Co-Ca)-cicioalquBo (Cx-Ce) 0

alqulleno (Co-Cs)-het, donde het es un resto ciclico de 3 a 7 miembros que contiene

hasta 1, 2, 3 6 4 heterodtomos seleccionados entre nitrégeno, azufre u oxigeno,
donde dicho resto ciclico eath sin sustitulr o mono-, di- o trisustituido
independientements entre si con R14,

R* y R son, Independientsmente entre &f, Iguales o diferentes y son un

atomo de hidrégeno o -aiquilo (C4-C.),
R es un enlace directo o -alqulleno {C1-Cs), 0
Ry R junto con los &tomos a los que estin unidos pueden formar un grupo
clidico de 6 a 8 mlembros que contiene 1, 2, 3 6 4 hetero&tomos
selaecclonados entre nitrégeno, azufre u oxigeno, donde dicho grupo
cidico estd sin sustitulr o mono-, di- o trisustituido Independientements
entre sl con R14,

R'-N-R%.-V puede formar un grupo cidlico de 4 a 7 miembros que contiene 1, 2, 3 6 4
hetero&tomos seleccionados entre nitrégeno, azufre u oxigeno, donde dicho
grupo ciclico esta sin sustitulr o mono-, di- o trisustituido independientemente
entre sl con R14,

R" es halbgeno, -OH, =0, -alquilo (C-Cs), -alcoxd (C1-C4), -NOa, -C(O)-OH, -CN, -NH;,

-C(0)O-alqulio (Cy-Cs). -alqull (Co-Ce)-SOzaiqulio (Ci-Cs), -alqull (Co-Cs)-SOr

perfiuoroaiquilo (C:-Cs), -alqull (Co-Ca)-SO-N(R")-R™, -C(O)-NH-alqullo (C1-Ce),

-C(OMN[alquilo (C1-Ce)lz, -NR™-C{O)-NH-alquilo (C1-Cs), -C{O}-NH;, -S-R™ o -NR'™-

C(O)-NHalquilo (C+-Ce)la.

donda R" y R* son, Independientemente entre s/, un &tomo de hidrégeno,

-perfluoroalquilo (C1-Cs) o alqullo (C1-Ce),

Ves 1) un resto ciclico de 3 a 7 miembros, que contiene 1,2,3 6 4

heterodtomos seleccionados entre nitrdgeno, azufre u oxigeno, donde dicho resto
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ciclico esté sin sustituir o mono-~, di- o trisustituido independientemeante entre sl con
R14,
2) un arilo de 6 a 14 miembros, donde el arilo esté sin sustituir o mono-, di- o
trisustituido, Independientemente entre si, con R14, o
3) un heterociclilo de 4 a 15 miembros, monocidlico o bicidlico, donda dicho
heterociclilo esta sin sustitulr o mono-, di- o trisustituido, independientements entre sl,
con R14,
G es un enlace directo, {CHz)w-NR"-S0z-NR"CHz)r, {CHz)ar-CH(OH)-(CH2)r-,
~(CHz)ur-, (CHa)nO-(CHa)r, {CHz)urC(OFNR"~(CHa)-, -(CHz}SOz{CHz)r,
~(CH2)mNR"-C(O)}-NR"’{CHz)n, (CHz)m-NR™-C(OHCHz)r-, (CHa)m-C(O)HCHz)r-
~(CH2)-S-(CHa)r, ~(CHz)r-SONR'"{CHz)r-, {CHz)-NR'"-SO2-{(CHo)s~, ~(CHz)m-NR™,
~(CH3)rr-O-C{O)}-NR™~(CHz)r 0 {CHz)m-NR"-C(0)-O{(CHa)r,
n y m son, Independientemente entre sl, iguales o diferentes y son los

nimeros enteros cero, 1,2, 3,4,5686,
Mes 1) un atomo de hidrogeno,

2) -glquilo (Cy-Cs), donde el alquilo estd sin sustituir 0 mono-, di- o
trisustituido, independientemente entre si, con R14,

3) -C(O)»-N(R11}-R12,

4)  -{CHwNR",

5) un arllo de 6 a 14 miembros, donde el arilo esta sin sustituir o mono-,
di- o trisustituldo, Independientemente entre si, con R14,

6) un heterociclllo de 4 a 15 mlembros monociclico o bicidlico, donde el
heterocicllio estd sin sustituir o mono-, di o trisustituido,
independientsments entre sl, con R14,

7 -cicioalquilo {Cy-Cs), donde dicho cicloalquilo esta sin sustituir o mono-,
dl- o trisustituido, Independientemente entre si, con R14, o

8) un resto ciclico de 3 a 7 miembros que contiene 1, 2, 3 6 4
heterotomos seleccionados entre nitrégeno, azufre u oxigeno, donde
dicho resto ciclico estd sin sustitulr o mono-, di- o trisustituido,
independientements entre sl, con R14, donde R14 es como se ha

definido anterlormente,
R3es 1) un atomo de hidrbgeno,
2) halégeno,

3) -alquilo (C+-Cy), donde el alquilo estd sin sustitulr o mono-, di- o
trisustituido, independientemente entre sl, con R13,
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10)
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12)
13)
14)
15)
18)
17)
18)
18)
20)
21)

22)

23)

24)

25)
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-perfluoroalquilo (C+-Cs),
fenilo, donde el fenllo estd sin sustituir o mono-, di o trisustituido,
independientements entre si, con R13,
-alquileno (Co-C4)-O-R19, donde R19 es
a) un atomo de hidrégeno
b) -alqullo (C+-Cs), donde el alquilo estd sin sustituir o
mono-, di- o trisustituido, independientements entre sl,

con R13,
c) -CFs, 0
d) -CHF,,
-NO,,
-CN,

-S0,-R"', donde s es 16 2,

-SON(R"")-R", donde tas 1 6 2,

-alquileno (Ce-C4)-C(O)-R",

-lquileno (Co-C4)}-C(O)-O-R",

-alquileno (Co-C4}-C(O)-N(R"')-R"%,

-alquileno (Co-C<)}N(R")-R™,

-NR™-SO-R",

-S-Rw.

-alqulleno (Co-C2)-C(0)-O-alquileno (C-C4)-0-C(O)-alquilo (C+-Ca),
-C(0)-0-C(R15, R16)-0-C(O)-R17,

-alqulleno (Cq-C2)-C(0)-0-alqulleno (C-C4)}-0-C{0)-O-alquilo (C+-Cs),
-C(0)-0-C(R15, R18)-0-C(0)-O-R17,

-alquileno (Co-Cs)-arllo (Ce-Cis), donde el arllo esth mono-, di- o
trisustituido, independientements entre si, con R13,

-alquileno (Co-Cs)-heterociclilo (C+-C1s), donde el heterocicllio estd sin
sustituir o mono-, di- o trisustituldo, independientemente entre si, con
R13,

-alqulleno (Co-Cy)-cicloaiqulioc (Cs-Ce), donde el cicloalqulic esté sin
sustitulr 0 mono-, di- o trisustituido, independientemente entre sl, con
R13,

-alquileno (Co-Cs)het, donde het estd sin sustituir o mono-, di- o
trisustituldo, Independientemente entre si, con R13,

-aiquileno (Ce-Cy)-O-CHz-perfluoroaiquilenc (C4-Cs)-CHz-O-alquilo (Co-
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Cs),
268) -SON(R")-R"Y, dondewes 162,
27)  -alquileno (Ce-C)-C(O)}-N(R™M-R™, 0
28) -alquileno (Co-Co-N(R")-R™, 0
28)  un resto de la sigulente lista

Lo
A e Ay

N, -0 '8 .
\Lto j\ﬂ'm J‘u"’"‘ o}_'To \g_{:

N H i {
. ‘(Y"\«‘F‘°‘(Y°éf"&"

j‘rﬂ r° /'\»{

donde Me es metilo o,
sl dos restos -OR19 estdn unidos a 4tomos adyacentes, pueden formar Junto con los
fitomos a los que estdn unidos un anillo de 5 6 6 miembros que esta sin

sustitulr o sustituldo una, dos, tres o cuatro veces con R",

R" y R" son, independientemente entre si, iguales o diferentes y son

1) un &tomo de hidrdgeno,

2) -alqullo (C:1-Ce), donde al alquilo estd ain sustituir 0 mono-, di o
trisustituldo independientaments entre sl con R13,

3) -alquil (Co-Cs)-cicloalquilo (C5-Co),

4  -SOR",dondetes 162,

5) -alquil (Co-Co)arilc (Ce-Cis), donde el alqullo y el arilo,
Independientemente entre s, estdn sin sustitulr o mono-, di- o
trisustituidos con R13,

6) -perfiuoroalquilo (Ci-Cy),

7" OR",0

S
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8) -alquil (Co-Ce)-heteraciclilo (C4-C14), donde el alquilo y el heterocidlilo,
independientemente entre sl, estidn sin susfituir o mono-, di- o
trisustituidos con R13, o
R11 y R12 junto con el 4tomo de nitrdgenc al que estén unidos pueden formar un
5 anillo heterociclico monocidico de 4 a 7 miembros que ademas del &tomo de
nlirbgeno puede contener uno o dos heterodtomos en el anillo iguales o
diferentes seleccionados entre oxigeno, azufre y nitrégeno; donde dicho anillo
heterociclico estd sin sustituir o mono-, di- o trisustituido independientemente
entre sl con R13,
10 R13 es halégeno, -NOz, -CN, =0, -OH, -CFs, -C(O)-O-R", -C(O)N(R")}-R™,
N(R'")-R®, - cicloalquilo (Cs-Cs), -alquileno (Co-Cs)}-O-R™, -SHCHa), -N(R™)-
S(O)R™, donde u es 1 6 2, -S-R™, -SO-R™, donde r es 1 6 2, -S(0),-N(R"")-
R®, donde v es 1 & 2, -C(O)-R", -alquilo (C1-Ce), -alcoxi (C4-Cs), fenilo, fenil-
oxi-, -O-CF5, -alquil (Co-Ce)-C{0)-O-C(R15,R18)-0-C(O)-R17, -alcod (C+-Cq)-
15 fenilo, -alqull (Co-C4)-C(0)-O-C(R15, R16)-O-C(O)-R17, -perfluorcalquilo (C:-
Cs), -O-R15, -NH-C(O)-NH-R", -NH-C(0)-0-R"™, o0 un resto de ia siguiente lista

J\Eﬁn J\n’:’m' J\NISQ&’ \Qo J\H’m j‘u’“"
PR = e S b
" <
e oy &
A

R" y R® son, independientemente entre sl, hidrégeno, -alqulio (C1-Ca), -alquil (Co-Cy)-
20 OH, -alquil (Cq-Cy)-O-alquilo (C4-C4) 0 -perfluoroalquilo (C1-Ca),
R15 y R16 son, independientements entre si, hidrégenao, -alquile (C+-Cs), 0 junto con
el 4tomo de carbono al que estan unidos pueden formar un anillo carbociclico
de 3 a 8 miembros que estd sin sustituir o sustituldo de una a tres veces con
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Rﬂl' y
R17 -alquilo (C4-Cs), -alquill (C1-Ce)-OH, -alquil (C4-Cs)-O-alquilo (C1-Ce),
~cicloalquilo (Cs-Cs), -alquil {C1-Ce)-O-alquil (C+-Cs)-cicioalquilo (Cs-Cs), -alquil

(Co-Ce)-cidoalquilo (Cs-Cs), donde dicho anillo clcloakjuilo esth sin sustituir o

sustituldo una, dos o tres veces con -OH, -O-aiqullo (C+-C4) 0 R™,

en todas sus formas estereolsoméricas y mezclas de las mismas en cualquier
relacion, y sus sales fislolégicaments tolerables.

2, Un compuesto de férmula de acuerdo con Ia reivindicacion 1, donde

R’es 1)  un arilo de 6 a 14 miembros monociclico o biciciico del grupo de fenllo,
naftilo, bifenililo, antrilo o fluorenlio, donde el arilo esta mono-, di-‘o trisustituido
independientsmente entre sl con RS,

2) un heterociclilo del grupo de bencimidazolilo, 1,3-benzodioxoilio,
benzofuranilo, benzoxazolllo, benzotiazolilo, benzotiofenlio, cinolinilo, cromanilo,
indazolilo, indolilo, isocromanilo, Isoindolilo, isoquinalinilo, fenlipiridilo, ftalazinilo,
pteridinilo, purinilo, piridllo, piridoimidazolilo, piridopiridinilo, piridopirimidinlio,
pirimidintio, quinazolinilo, quinalilo, quinoxalinilo o 1,4,5,8-tetrahidro-piridazinilo, donde
dicho heterocidilo estd sin sustituir o mono-, di- o trisustituido Independientamente
entre sl con R8, o

3} un heterociclilo, donde sl heterociclilo se salacciona antre el grupo de
acridinilo, azabencimidazoliio, azaesplirodecanilo, azepinlio, azetidinilo, aziridinilo,
bencimidazolllo, benzofuranilo, benzotiofuraniio, benzotiofenilo, benzoxazolilo,
benzotiazollio, benzotriazollio, benzotetrazolilo, benzolsoxazolilo, benzoisotiazolilo,
carbazolilo, 4aH-carbazolilo, carbolinilo, cromanilo, cromenilo, cinolinilo,
decahidroquinolinilo, 4,5-dihidrooxazolinlio, dioxazollio, dioxazinlio, 1,3-dloxolanlio,
1,3-dioxolenllo, 6H-1,5,2-dltiazinllo, dihidrofuro[2,3-b}-tetrahidrofuranilo, furaniio,
furazanilo, Imidazolidinilo, imidazolinllo, imidazolilo, 1H-indazolllo, indolinlio,
indolizinilo, Indalilo, 3H-indolilo, isobenzofuranilo, isocromanilo, isoindazolilo,
isoindolinilo, Isoindolilo, isoquinolinilo, Isotiazolilo, isotiazolidinilo, isotiazolinilo,
isoxazolilo, Isoxazolinilo, isoxazolidinlio, 2-lsoxazoliniio, cetopiperazinlio, morfolinilo,
naftiridinlio, octahidraisoquinoliniio, oxadiazolilo, 1,2,3-oxadlazolilo, 1,2,4-oxadlazofilo,
1,2,5-oxadlazolilo, 1,3,4-oxadiazolilo, 1,2-0xa-tlepanilo, 1,2-oxatiolanilo, 1,4-
oxazepanllo, 1,2-oxazinllo, 1,3-oxazinllo, 1,4-oxazinllo, oxazolidinlio, oxazolinilo,
oxazolilo, fenantridinilo, fenantrolinilo, fenazinilo, fenotiazinilo, fenoxatiinlic,
fenoxazinilo, ftalazinllo, piperaznlio, piperidinlio, pteridinilo, purinilo, piranilo, pirazinlio,
pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, piridooxazolllo, piridoimidazollio,
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piridotiazolllo, piridilo, pirimidinilo, pirrolidinilo, pirrolidinoniio, pimrolinilo, 2H-pirrolilo,
pirrolilo, quinazolinilo, quinolinilo, 4H-quinolizinilo, quinoxalinllo, quinuciidinilo,
tetrahidrofuranilo, tetrahidrolsoquinolinlio, tetrahidroquinolinilo, 1,4,5,6-tetrahidro-
piridazinilo, tetrahidropiridiniio, tetrahidrotiofenilo, tetrazinilo, tetrazolilo, 8H-1,2,5-
tiadiazinlio, 1,2,3-tiadiazolilo, 1,2,4-tiadiazolllo, 1,2,5-tiadlazolilo, 1,3,4-1adlazolllo,
tiantrenilo, 1,2-tiazinllo, 1,3-1azinilo, 1,4-tiazinllo, 1,3-iazvlilio, azolllo, tlazolidinilo,
tiazolinilo, tlenlio, tietanllo, tienotlazolilo, tienocoxazolilo, tienoimidazolilo, tietanilo,
tiomorfolinilo, tiofenolilo, tiofenilo, tiopiraniio, 1,2,3-triazinllo, 1,2,4-triazinilo, 1,3,5-
triazinilo, 1,2,3-tlazolilo, 1,24-triazollio, 1,2,5-triazolilo, 1,3,4-trlazolilo y xantenllo,
donde dicho heterociclilo esta sin sustituir o mono-, di- o trisustituido
Independientemente entre sl con R8, y
que ademas esta sustituido con un heterocidlilo seleccionado entre el grupo de
acridinilo, azabencimidazolilo, azaespirodecaniio, azepinilo, azetidinilo, azridinilo,
bencimidazolilo, benzofuranilo, benzotiofuraniio, benzotiofenlio, benzoxazoliio,
benzotiazolilo, benzotriazolilo, benzotetrazoiilo, benzoisoxazolilo, benzolsatiazolilo,
carbazolilo, 4aH-carbazolllo, carbolinlio, cromanilio, cromenilio, cinolinilo,
decahidroquinolinilo, 4,5-dihidrooxazolinilo, dioxazolilo, dioxazinllo, 1,3-dloxolanilo,
1,3-dloxolenilo, 6H-1,5,2-dltiazinilo, dihidrofuro[2,3-b}-tetrahldrofuraniio, furanlio,
furazanilo, imidazolidinllo, imidazolinilo, imidazolilo, 1H-indazolilo, indolintio,
indollzinilo, indoitio, 3H-Indolilo, isobenzofuranilo, isocromaniio, isoindazoilio,
isoindolinilo, iscindolilo, isoquinolinilo, isotiazolllo, isotiazolidinilo, isotiazolinlio,
isoxazolllo, isoxazolinilo, isoxazolidinllo, 2-4soxazolinllo, cetopiperazinilo, morfaliniio,
naftiridinilo, octahidroisoquinoliniio, oxadiazolllo, 1,2,3-oxadiazolilo, 1,2,4~0xadlazolllo,
1,2,5-oxadlazolilo, 1,3,4-0xadiazollio, 1,2-oxa-tiepanilo, 1,2-oxatiolanlio, 1,4-
oxazepanilo, 1,2-oxazinilo, 1,3-oxaznllo, 1,4-oxazinilo, oxazolidinilo, oxazolinilo,
oxazolilo, fenantridinllo, fenantrolinilo, fenazinilo, fenotiazinllo, fenoxatiiniio,
fenoxazinilo, ftalazinlio, piperazinilo, piperidinilo, pteridinilo, purinilo, piranlio, pirazinilo,
pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, piridooxazolilo, piridoimidazolilo,
piridotiazolilo, pirdilo, pirimidinilo, pirrolidinilo, pirrolidinonlie, pimolinilo, 2H-pirroliio,
pirrolllo, quinazolinilo, quinolinlio, 4H-quinolizinilo, quinoxaliniio, quinudidiniio,
tetrahidrofuranilo, tetrahidrolsoquinolinlio, tetrahidroquincliniio, 1,4,5,8-tetrahidro-
piridazinllo, tatrahldropiridinilo, tetrahidrotiofeniio, tetrazinilo, tetrazolilo, 6H-1,2,5-
tiadlazinlio, 1,2,3-tiadiazolllo, 1,2,4-tadiazolilo, 1,2,5-tiadlazolilo, 1,3,4-tiadiazollio,
tiantrenlio, 1,2-tiazinilo, 1,3-tiazinllo, 1,4-tlazinilo, 1,3-tlazolilo, tiazolilo, tiazolidinlio,
tiazolinilo, tienilo, tietanilo, tlenotiazolllo, tienooxazolilo, ienoimidazolilo, tietanilo,

L2
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tiomorfolinilo, tiofenolllo, tiofenllo, iopiranilo, 1,2,3-triazinllo, 1,2,4-triazlnilo, 1,3,5-
triazinllo, 1,2,3-triazolllo, 1,2,4-triazollio, 1,2,5-triazolilo, 1,3,4-triazolilo y xantenilo,
donde heterocidlilo esta sin sustituir o mono-, di- o trisustituldo iIndependientements
entre sl con R8,

RBes 1) haiégeno,

2)  -NO,

3) -CN,

4) -C(O)-NH2,
5) -OH,

6) -NHg,

7 -O-CFj,

8) un arllo de 8 a 14 miembros monociclico o biciclico, donde el arllo esté
mono-, di- o trisustituido independientemente entre si con halégeno o -O-

alquilo (C-Ce),

9) -alquilo (C4-Cs), donde el alquilo esta sin sustituir o mono-, di- o

trisustituido Independientemente &ntre sl con halégeno, NHz, -OH o un resto
metox,

10)  -O-alquilo (C4-Cs), donde el alquilo esté sin sustitulr 0 mono-, di- o
trisustituido independlentemente entre si con halégeno, NHz, -OH o un

resto metoxi,
11) -SO.LCHs0
12) -SO;CF,

con la condicién de que R8 sea al menos un haldégeno, -C(O)-NH. o un resto -O-
alquilo (C4-Ca), sl R® es un arilo de 6 a 14 miembros monocidiico o biciclico, donde el
arilo es como se ha definido anteriormente,

la subestructura D es un resto seleccionado entre el grupo azetidina, azetina,
azocano, azocano-2-ona, ciclobutilo, ciclooctano, cicloocteno, ciclopentilo,

ciciohexilo, cicloheptilo, ciclooctilo, 1,4-diazepano, 1,2-diazepina, 1,3-diazepina, 1,4-
diazepina, [1.4]diazocano, [1,2]dlazocan-3-ona, [1,3]diazocan-2-ona, dioxazol,
dioxazina, dioxol, 1,3-dioxoleno, 1,3-dioxolano, furano, imidazol, Imidazolina,
imidazolidina, isotiazol, lsotiazolidina, isotlazolina, Isoxazol, isoxazolina,

Isoxazolidina, 24soxazolina, cetoplperazina, morfolina, 1,2-oxa-tlepano, 1,2-oxatiolano,
1,2-oxazina, 1,3-oxazina, 1,4-oxazina, oxazol, [1,4Joxazocano, [1,3joxazocan-2-ona,
oxetano, oxocano, oxocan-2-ona, piperazina, plperidina, pirano, pirazina, pirazol,
pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol, pirrolidina, pirrolidinona,
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pirolina, 5,6,7,8-tetrahidro-1H-azocin-2-ona, tetrahidrofurano, tetrahidropirano,
tetrahldropiridina, tetrazina, tiadiazina, tladiazol, 1.2-tazina, 1,3-azina, 1,4-flazina,
1,3-tiazol, tiazol, azolidina, tiazolina, tietano, tiocano, tiocano-1,1-diéxdo, tiocano-1-
Oxido, tiocan-2-ona, iomorfollna, tiofenc, tlopirano, 1,2,3-triazina, 1,2 4-triazina, 1,3,5-
triazina, 1,2,3-friazol o 1,2,4-trlazol y esta sin sustituir o sustituido 1, 2, 3, 4,56 6
veces con R3 o esta sustituido 1 ¢ 2 veces con =0,

Q es un enlace directo, -alqullenc (Co-C2}-C(O)-NR'-, -NR'°-C(O)}-NR™-, -NR"-C(O}-,
-807-, -alquileno (Ci-Ce), ~(CHz)m-NR"-C(O)-NR"{(CHa)y-, -(CHz)r-NR'*-C(O)-(CH2)x-,
~(CH2)m=S~(CHz)=, ~(CHa)m-C{OMCHa2), -{CH2)m=-SOx-NR™~(CHz)r-, {CHa)mr-NR"’-SO7
(CHalr. «CHz)e-NR™-SO-NR'{CHaz)r-, ~(CHz)m-CH(OH)}-{CHa)~, ~(CHz2)u-O-C{(O)
NR'-{CHz)x-, -alqulleno (C2-C,)-O-alquileno (C¢-Ca), -alquiteno (Cz-C»)-S(O)-,
-alquileno (C2-C3)-S(0)z, {CHz)w-NR'*-C(0)-O-(CHa)w-, -alqulleno (CzCa)-S(0)zNH-
(R")-, -alquileno {Cz-Cs)}N({R™)- o -alqulleno {Co-Cs)-C(0)-0-,

donde R™ es como se define mas adelante, y donde n y m son, independientemente
entre sl, iguales o diferentes y son los nimeros enteros cero, 1, 2, 3, 4, 5 6 6, donde
los restos alqulleno que se forman con (CHz)x 0 <{CHa),~ estén sin sustituir o mono-,
di- o trisustituidos Independienternente entre si con halégeno, -NHz 0 -OH; o
-cicloalquileno (C»-Cs), donde el cicloakulleno esta sin sustitulr o mono-, di- o
trisustituido independlentements entre sl con halégeno, -NH; o -OH;

R' s un atoma de hidrégeno, -aiquilo (Ci-C4), donde el alquilo esté sin sustitulr o
sustituido de una a tres veces con R13; -alquileno (C-Ca)-C{O)-NH-R’, -alquileno (Cy-
C3)-C(0)-0-R15, un arilo del grupo de fenilo, naftilo, bifenllilo, antriio o fluorenilo,
donde el arilo esta mono-, di- o trisustituido independientements entre si con R8,
donde R8 es como se ha definido anteriormente;

un heterociclilo de 4 a 15 mlembros monocidico o bicidlico, que es como se ha
definido anteriorments;

-perfluoroalquileno (C+-Cs), -alquileno (C+-Ca)-S(O)-alquilo (C-Ca), -alquileno (C-Cs)-
S(0)ralquilo (C+-Ca), -alquileno (C+-Cs)-S(0)-N(R*)-R%, -alquileno (C-Ca)-O-alquilo
(C+-C,), -alquileno (Cq-Ca)-cicloalquilo (Cx-Cs) 0 alqulleno (Co-Cs)-het, donde het es un
resto saleccionado entre el grupo de azepina, azetldina, aziridina, azirina, 1,4-
diazapano, 1,2-diazepina, 1,3-dlazepina, 1,4-diazepina, dlazirikiina, dlaziridina,

dioxazol, dioxazina, dioxol, 1,3-dioxoleno, 1,3-dioxolano, furano, imidazol,

imidazolina, imidazolidina, isotiazol, isotiazolidina, Isotiazolina, isoxazol, isoxazolina,
isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina, 1,4-oxazepano, 1,2-oxa-
tiepano, 1,2-oxatiolano, 1,2-oxazina, 1,3-0xazina, 1,4-oxazina, oxazol, oxazridina,
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oxirano, piperazina, piperidina, pirano, pirazina, pirazol, pirazolina, pirazolidina,
piridazina, piridina, pilmidina, pirrol, pimolidina, pirrolidinona, pirrolina,
tetrahidropliridina, tetrazina, tetrazol, tladlazina, tiadiazol, 1.2-tiazina, 1,3-tlazina, 1,4~
tiazina, 1,3-azol, tiazol, tiazolidina, tiazolina, tienilo, tietano, tiomorfollna, tiopirano,
1.2,3-trlazina, 1,2 4-triazina, 1,3,5-triazina, 1,2,3-triazol 0 1,2 4-triazol, donde het esté
sin sustituir o mono-, di- o trisustituldo independientemente entre sf con R14,

R* y R® son, Independientemente entre sl, iguales o diferentes y son un &tomo de

hidrégeno o -alquile (C+-Cs),
R?es un eniace directo o -alquileno (C-Cu),
R'yR* junto con los 4tomos a los que estdn unidos pueden formar un resto

ciclico de 6 a 8 miembros seleccionado del grupo de azocano, azocan-2-ona, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, [1,4]dlazocano, [1,2]diazocan-3-ona,
[1.3)diazocan-3-ona, dioxazina, [1,4]dioxocano, dioxol, cetopiperazina, morfolina, 1,2-
oxazina, 1,3-oxazina, 1,4-0xazina, oxocano, oxocan-2-ona, piperazina, piperidina,
pirano, pirazina, piridazina, pirimidina o 5,8,7,8-tetrahidro-1H-azocin-2-ona, donde
dicho grupo clclico esta sin sustituir o mono-, di- o trisustituido Independientemente
entre sl con R14,
R'-N-R%-V puede formar un grupo clclico de 4 a 7 miembros seleccionado entra el
grupo de azepina, azetidina, dioxazol, dioxazina, 1,2-diazepina, 1,3-diazepina, 1.4-
dlazepina, imidazol, imidazolina, imidazolidina, isotiazol, isotiazolldina, Isotiazolina,
isoxazol, isoxazolina, Isoxazolldina, 2-isoxazolina, cetopiperazina, morfolina, oxazol,
plperazina, piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina,
pirimidina, pirrol, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina, tetrazina,
tetrazol, Sazol, tiadiazol, tiazolidina, tiazolina, tiomorfolina, 1,2,3-triazina, 1,2 4-
triazina, 1,3,5-trlazina, 1,2,3-trlazol o 1,2,4-trlazol, donde dicho grupo ciclico esta sin
sustituir o mono-, di- o trisustituldo Independientementa antre s! con R14,
R14 es fitior, cloro, bromo, yodo, -OH, =0, -alqullo (C1-Cs), -alcaxd (C4-Cy), -NO2,
=C(0)-OH, -CN, -NHa, -C(0)-O-alquilo (C1-C4), -alqull {Co-Ca)-SO2-alquillo (C4+-Cy).
~alqull (Co-Cs)-SO--perflucroaiquilo (C1-Cs), -alquil (Co-Cs)-SOr-N(R")}R", -C(O)-NH-
alqulo (C-Ca), -C(O)-N-{alqulio (C1-Ca)lz, -NR™-C(O)}-NH-alquilo (C1-Cs), -C{O)-NHz-,
-S-R" 0 -NR"*-C(0)-NH-{alquiio (C1-Cs)]z,
donde R'® y R* son, Independientemente entre si, un 4tomo de hidrégeno,
-perflucroalqulio (C+-Cs) o -alquilo (C1-Ce),
Ves 1) un arllo de 6 a 14 mlembros monociclico o biciclico del grupo de fenllo,
nafilo, bifenililo, antrilo o fluorenilo, donde el arlio esta mono-, di- o trisustituldo
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independientemente entre sl con R14,

2) un hetsrocicllio del grupo de acridinllo, 8-aza-biciciof3.2.1]oct-3Hlo,
azaindol (1H-pirrolopiridina), azabencimidazolilo, azaespirodecanillo, azepinilo,
azetidinlio, aziridinlio, bendmidazolilo, benzofuranilo, benzotiofuranilo, benzotiofenilo,
benzoxazolilo, benzotiazolilo, benzotriazolilo, benzotetrazolilo, benzolsoxazolilo,
benzoisotiazolilo, carbazolilo, 4aH-carbazolilo, carbolinilo, cromanilo, cromenilo,
cinolinilo, decahidroquinolinilo, 1,4-dlazepano, 4,5-dihidrooxazolinilo, dioxazolilo,
dioxazinilo, 1,3-dloxolanilo, 1,3-dioxolenilo, 8H-1,5,2-ditiazinllo, dihidrofurof2,3-
b]tetrahidrofuraniio, furanilo, furazanilo, imidazolidinilo, imidazolinilo, imidazollio, 1H-
indazolilo, indolinilo, indolizinilo, indolilo, 3H-indolllo, isobenzofuranilo, isocromanilo,
isoindazolilo, isoindolinlio, isoindolilo, Isoquinolinilo, Isotiazolilo, Isotiazolidinlio,
isotiazolinilo, Isoxazolilo, isoxazolinilo, isoxazolidinlio, 2-isoxazolinilo, cetopiraziniio,
morfolinilo, naftiridinilo, octahidroisoquinolinilo, oxadiazolilo, 1,2,3-oxadlazolilo, 1,2,4-
oxadlazolilo, 1,2,5-oxadlazolllo, 1,3,4-oxadiazolllo, 1,2-oxa-tiepanilo, 1,2-oxatiolanllo,
1,4-oxazepanilo, 1,2-oxazinilo, 1,3-oxazinilo, 1,4-oxazinllo, oxazolidinlio, oxazolintio,
oxazolllo, fenantridinilo, fenantrolinilo, fenazinilo, fenotiazinilo, fenoxatiinilo,
fenoxazinilo, ftalazinlio, piperaznilo, piperidinilo, pteridiniio, purinllo, piranilo, pirazinilo,
pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, piridooxazolilo, piridoimidazolilo,
piridotiazolllo, piridilo, plirimidinlio, pirrolidinilo, pirrolidinonlio, pirrolinlio, 2H-plrrolilo,
pirrolilo, quinazolinilo, quinalinilo, 4H-quinolizinilo, quinoxaliniio, quinuciidiniio,
tetrahidrofuraniio, tetrahidroisoquincliniio, tetrahidroquinolinilo, 1,4,5,6-tetrahidro-
pirldazinlio, tetrahidropiridiniio, tetrahidrotiofenilo, tetrazinilo, tetrazolilo, 6H-1,2,5-
tiadlazinilo, 1,2,3-tiadlazolilo, 1,2,4-tiadlazolilo, 1,2,5-ladlazolilo, 1,3,4-tladlazolilo,
tiantrenlio, 1,2-tiazinllo, 1,3-lazinilo, 1,4-tazinilo, 1,3-tiazoliio, tiazolilo, tiazolidinlio,
tlazolinilo, tienilo, tietanllo, tienotlazolilo, tiencaxazolilo, lencimidazolilo, tistanllo,
tiomorfolinilo, 1A6-iomorfolinilo, tlofenlio, tiopiranilo, 1,2,3-triazinilo, 1,2,3-triazolilo,
1,2,4-triazolllo, 1,2,5-triazolllo, 1,3,4-triazolilo y xantenilo,
donde dicho heterociclio estd sin sustituir o mono-, di- o trisustituido

Independientemente entre sl con R14,

G es un enlace directo, {CHa)-NR"-SOzNR"CHa)r, {CHa)m-CH{OHHCHz)r,
~(CHa)mr, ~(CHz)urO~(CHa)r, (CHa)nC(O}NR™(CHa)e~, {CHa)-SOz{(CHa)r
{CH2)rNR'*-C(O}NR"*{CHz)h, {CHz)urNR™-C(OHCHa)r, ~(CHa)nC(O}-(CHzhr
~CHa)S~(CH2)r-, {CH2)rSOrNR"-(CHz)r, -(CH2)m-NR'*-802-{CHa)r, {CHz)m-NR",
~(CH2)mr-O-C(O)-NR™~(CHz)a 0 {CHz2)n-NR'*-C(O)-0O~(CHz)y-,

n y m son, independientements entre si, iguales o diferentas y son los nimeros

$r
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enteros cero, 1,2,3,4,5086,
1) un &tomo de hidrégeno,
2) -alquilo (C+-Cs), donde el alquilo esté sin sustituir o mono-, di- o
trisustituido independientements enire si con R14,
3) -C(O)-N(R11}-R12,
4)  -(CHamNR",
5) -arllo (Cs-C14), donde el arilo es como se ha definido anterlormente y
donde el arllo esta sin sustitulr o mono-, di- o frisustituldo independlentemente
entre si con R14,
8) -heterocidlilo (C+-C1s), donde el heterociclilo es como se ha definido
anteriomente y estd sin sustituir o mono-, di o trisustituldo
indepandientemente entre sf con R14, o
7 -cicloalquilo (Cs-Ce), donde dicho cicloalquilo esta sin sustituir o mono-,
di- o trisustituido independientemente entre sl con R14,
1) un atomo de hidrégeno,
2) halégeno,
3) -alquilo (Ci-Cs). donde el alquilo estd sin sustituir 0 mono-, di- o
trisustituido independlentemente entre sl con R13,
4)  -perfluoroalqullo (C+-Cs),
5) fenilo, donde el fenllo estd sin sustituir 6 mono-, di- o trisustituido
independientamente entre sl con R13,
6) -alquileno (Co-Cy)-O-R19, donde R19 es
a) un &tomo de hidrébgeno
b) -alqullo (C+-Cs), donde el alquilo esta sin sustituir o
mono-, di- o trisustituldo Independientementa entre sl

con R13,
c) -CFs, 0
d) ~CHF3,
7) -NOz,
8) CN,

9) -80,R". dondeses162

10) -SON(R")-R™ dondetes 162,
11)  -alquileno (Ce-C4)-C(O)R",

12)  -alqulleno (Co-C4)-C(O)-O-R",

13)  -alquileno (Ce-C4)-C{O}NR}R",
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24)

25)

28)
27)
28)
28)

103

-aiqulleno (Co-C4)-N(R"'}-R",

-NR" -SO:-R“.

_S_R'IO'

-alquiteno (Cq-C2)-C(O)-O-alquileno (Cz-C4)-0-C(O)-alquilo (C+-Ca),
-C(O)-0-C(R15, R18)-O-C(0)-R17,

-alquileno (Cqo-C2)-C(0)-O-alquileno (CC4)-0-C(0)-0-alqulio (C1-Cs),
-C(0)-0-C(R15, R18)-0-C(O)-O-R17,

-alquileno (Co-Cs)-arllo (Ce~Ci4), donde el arilo estd mono-, di- o
trisustituido independientements entre sl con R13,

-alquileno (Co-C.)-heterocidliio (C4-C1s), donde el heterocidlilo esta sin
sustituir o mono-, di- o trisustituldo independientemente entre sl con
R13,

-alqulleno {Co-Cy)-cicloalquilo (Cs-Cs), donde el ccloalquilo estd sin
sustituir o mono-, di- o trisustituldo independientemente entre sl con
R13,

alqullenc (Cq-Cs)-het, donde het estd sin sustituir o mono-, di o
trisustituido independientemente entre sl con R13,

-alquileno (Co-C4)-O-CHx-perfluoroalquileno (C-Ca)-CHz-O-glqullo {Co-
Ca).

-SO.-N(R"")}-R™, donde wes 16 2,

-alqulteno (Co-C4)-C{OXN(R")-R™, 0

-alquileno (Co-C.>-N(R")}-R", o

un resto de la sigulentse lista
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donde Me es metilo o,

sl dos restos -OR19 estan unidos a dtomos adyacentes, pueden formar junto con los
atomos a los que estdn unidos un anillo 1,3-dioxol o un anille 2,3-dihidro-
[1.4]dioxina, que esté sustituido una, dos, tres o cuatro veces con R13,

R11 y R12 son, independienternents entre si, Iguales o diferentss y son

1
2)

3)
4)
5)

6)
7
B)

un atomo de hidrdgeno,

-alqullo (C+-Ce). donde el alqulio estd sin sustituir o mono-, di- o
trisustituido independientemente entre sl con R13,

-alquil (Co-Ce)-cicloalquilo (C+-Ce),

-SOrR", donde tes 162,

-alqull (CoCe)arilo (Ce-Ci), donde el alquilo y el arllo,
independientemente entre si, estan sin sustitur o mono-, di- o
trisustituidos con R13,

-perfluoroalquilo (C,-Cs),

O-R", 0

-alquil (Co-Ce)-heterociciilo (C4+-C14), donde el alqullo y el heterociciilo,
independientements entre sl, estan sin sustituir o mono-, di- 0
irisustituidos con R13, o

R11 y R12 junto con el dtomo de nitrdgeno al que estan unidos pueden formar
un anllio heterociclico del grupo de azepina, azetidina, dioxazol, dioxazina, 1,4-
diazepano, 1,2-dlazepina, 1,3-dlazepina, 1,4-dlazepina, Imidazol, Imidazolina,



105

Imidazolidina, isoliazol, Isotiazolidina, isotlazolina, Isoxazol, Isoxazolina,

isoxazolidina, 2-isoxazolina, cetopiperazina, morfolina, [1,4Joxazepano, oxazol,

piperazina, piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina,

piridina, pirimidina, pirmol, pirrolidina, pirrolidinona, pirrolina, tstrahidropiridina,

5 tetrazina, tetrazol, tiazol, tiadiazol, tiazolidina, tiazolina, tiomorfolina, tiofeno,

1,2,3-triazina, 1,2,4-lazina, 1,3,5-riazina, 1,2,3-triazol o 1,2,4-trlazol, donde

dicho anillo heterociclico estd sin sustituir o mono-, di- o trisustituido
independientements entre si con R13,

R13 halégeno, -NO,, -CN, =0, -OH, -CFs, -C(0)-0-R", -C(O)}-N(R™)-R*,

10 NR'R®, -cicloalqullo (Cs-Ce), -alquileno (Co-Ca)-O-R™, -SHCHa)s, -N(R™)-

S(O)\-R", donde u es 1 6 2, -S-R™, -SO-R"™, donde r es 1 6 2, -S(O)-NR")-

R®, donde v es 1 6 2, -C{O)-R", -alquilo (C+-C). -alcoxt (C1-Ce), faniio, fenil-

oxi-, -O-CF3, -alquil (Ca-C4)}-C(0)-0-C(R15,R18)-0-C(0)-R17, -alcoxd (C1-Ca)-

fenilo, -alquil (Co-C4)-C(0)-O-C{R15,R16)-0-C(0)-R17, -perfluorcalquilo (Ci-

15 Ca), -O-R15, -NH-C{O}-NH-R™, -NH-C(0)-0-R"°, 0 un resto de la sigulents lista

if# J‘u""‘as J‘n’sg’ﬁa ﬁo ’ﬁ\n’“* K one
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0
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donde Me es metilo,

R™ y R® son, independientements entre sl, hidrégeno, -alqullo (C1-Cs), -8iquil (Co-Cs)-
20  OH, -alquil (Co-C,)-O-alquilo (C-Cy) 0 perfluoroalquilo (C1+-Cs),

R15 y R16 son, independlientemente entre sl, hidrégeno, -alqullo (C1-Cs), cicloproplio,

ciclobutilo, ciciopentlio o ciciohexlo, donde cada anillo esté sin sustituir o sustituldo de
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una a tres veces con R™, y

R17 es -alqulio (Cy-Ce), -alquil (C+-Ce)-OH, -alquil (C+-Ca)-O-alquillo (C+-Cs),

-alquil (C+-Ce)-O-alqull (C1-Ce)-cicioalquilo (Cs-Cs), -alqull (Co-Ce)-cicloalquiio (Cs-Cs),
dondse dicho anillo cicloalquilo esta sin sustituir o sustituido una, dos o tres veces con
-OH, -O-alqulio (Cy-Cs) 0 R™.

3.
R’ es

Un compuesto de férmula | de acuerdo con las relvindicaciones 1 6 2, donde

1) un arllo de 6 a 14 mlembros monociclice o biciclico del grupo de fenilo,
naftilo, bifenllo, antrilo o fluorenilo, donde el arilo esta mono-, di- o trisustituldo
independlentsmente antre sl con RS,

2) un heterocicliio del grupo de bencimidazolio, 1,3-benzodioxollio,
benzofuranilo, benzoxazolilo, benzotlazolilo, benzotiofenlio, cinolinlio,
cromanfio, indazoliio, indolilo, isocromantio, isolndolilo, lsoquinolinilo,
fenilpiridilo, ftalazinllo, pteridinlio, purinlio, pirddilo, pirkioimidazolilo,
piridopliridinilo, pirdopirimidinilo, pirimidinllo, quinazolinlio, quinolilo,
quinoxalinlio o 1,4,5,6-tetrahldro-piridazinilo, donde dicho heterocicllio esta sin
sustituir o mono-, di- o frisustituido Independientemente entra sf con RS, o

3) un heterociclilo del grupo de azabencimidazolilo, bencimidazollio, 1,3-
benzodioxolilo, benzofuranilo, benzotlazoliio, benzotiofenlio, benzoxazolllo,
cromanllo, dnolinllo, 2-furilo, 3-furiflo; imidazolilo, Indolilo, indazolilo,
isocromanllo, isoindalilo, isoquinolinilo, Isotiazolilo, isoxazolilb, oxazolilo,
ftalazinllo, pteridinilo, purinilo, pirazinilo, pirazolilo, piridazinilo, piridoimidazolilo,
piridopiridinlio, piridoplrimidinile, 2-piridilo, 3-piridilo, 4-piridilo, pirimidinilo,
pirrolilo; 2-pimrolilo, 3-pirrollie, quinalinilo, quinazolinlio, quinaxalinilo, tetrazollio,
tiazolllo, 2-ienlio o 3-lenllo, que ademas esta sustituido con un heterociciilo
seleccionado entre el grupo acridinilo, azabencimidazolllo, azaespirodecanilo,
azspinilo, azetidinlio, azridinlio, bencimidazolllo, benzofuranllo,
benzotiofuranilo, benzotiofenlio, benzaxazolllo, benzotiazolllo, benzotriazolllo,
benzotetrazolilo, benzolsoxazoillo, benzoisotiazoliio, carbazolilo, 4aH-
carbazollio, carbolinlio, cromanilo, cromenillo, cinolinilo, decahlidroquinoliniio,
4 5-dihidrooxazolinllo, dioxazolilo, dicxazinlio, 1,3-dioxolanlio, 1,3-dloxolenllo,
6H-1,5,2-dltiazinllo, dihidrofuro[2,3-b]-tetrahidrofuranilo, furanilo, furazanilo,
imidazolidinilo, imidazolinilo, Imidazolilo, 1H-ndazolilo, Indolinilo, Indoliznilo,
indolllo, 3H-indolilo, lsobenzofuranilo, isocromanilo, Isoindazollio, Isoindolinllo,
Isoindolilo, Isoquinolinilo  (bencimidazolilo), Isotiazolllo, isotiazolidinilo,
isotlazolinllo, Ismmzoliio, Isoxazolinilo, Isoxazolidinilo, 2-soxazolinlio,
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cetopiperazinlio, morfolinllo, naftiridinilo, octahidroisoquinolinilo, oxadiazolilo,

1.2,3-oxadlazolilo, 1,2,4-oxadiazolilo, 1,2,5-oxadiazolilo, 1,3,4-oxadiazolilo, 1,2-

oxa-tiepanilo, 1,2-oxatiolanilo, 1,4-oxazepanilo, 1,2-0xazinilo, 1,3-0xazinllo, 1,4-

oxaziniio, oxazolidinilo, oxazolinllo, oxazolic, fenantridinilo, fenantrolinilo,

fenazinllo, fenctiazinilo, fenoxatiinilo, fenoxazinlio, ftalazinlio, plperazinilo,

piperidinlio, pteridinilo, puriniio, piranilo, plrazinlio, pirazolidinlio, pirazolinilo,

pirazolilo, piridazinilo, piridooxazolilo, piridoimidazolilo, piridotiazolllo, piridilo,

pirimidinilo, pirrolidinlio, pirrolidinonllo,  pirrolinilo, 2H-pimolilo,  pimoliio,

quinazolinllo, quinolinio, 4H-quinolizinllo, quinoxalinilo, quinuclidinilo,

tetrahidrofuranilo, tetrahidrolsoquinolinito,  tetrahidroquinolinlio, 1,4,5,6-

tetrahidro-piridaziniio, tetrahldroplridinilo, tetrahidrofiofenilo, tetrazinilo,

tetrazolilo, 6H-1,2,5-Hladlazinilo, 1,2,3-tiadiazolllo, 1,24-tiadlazolilo, 1,2,5-

tiadlazolilo, 1.3,4-tiadiazolilo, tiantrenilo, 1,2-tiazinllo, 1,3-tiazinllo, 1,4-tiazinilo,

1,3-tiazolilo, tiazolllo, tiazolidinilo, tlazolinlio, tlenllo, tietanilo, Henotiazolllo,

tlencoxazolllo, tlenoimidazollio, tietanilo, tiomarfolinllo, tiofenlio, tiopiranilo,

1,2,3-triazinllo, 1,2,3-triazolilo, 1,2,4-triazolilo, 1,2,5-triazollio, 1,3,4-triazolilo y

xantenilo,

donde el heterocicllo estd sin sustituir o mono-, d- o trisustituido

Independientemente entre af con RS,

fiGor, cloro o broma,

-NO3,

-CN,

-C(O)-NHa,

-OH,

-NHaz,

-OCFs,

un arllo de 8 a 14 miembros monociclico o biciclico, donde el arllo es

como se ha definido anteriormente y estd mono-, di- o trisustituldo

independientements entre si con halégeno o -O-alqullo (C1-Ce).

8. -alqullo (C1-Cs), donde el alqullo estd sin sustituir o mono-, di- o
trisustituido independientemnents entre s! con halégeno, NHa, -OH o un
resto metoxd, o

10. -O-alqulio (Ci-Cs), donde el alqulio estad sin sustituir o mono-, di- o
trisustituido Independientemente entre s con halégeno, NHz, -OH o un
resto metox,

@ N OROODNRS
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11. -8OxCH;o0

12. -SOLCF;,

con la condicién de que R8 sea al menos un halégeno, -C(O)-NH; o un resto
-O-alquilo (Cy-Cs), si RO es un arilo o un heterociclilo, que son como se han
definido anteriormente,

la subestructura D es un resto seleccionado entre el grupo de piridilo, piridil-N-6xido,

R!

piridilo, pirrolilo, furllo, tienilo, Imidazolilo, pirazollio, oxazolllo, Isoxazolilo,
tiazolllo, triazolilo, isotiazollio, tiadlazniilo, plrimidinilo, piridazinilo, pirazinilo y
esta sin sustituir o sustituido 1, 2, 3 4 4 vaces con R3 o esth sustituido 1 6 2
vecas con =0,

es un enlace directo, -alqulleno (Co-C2)-C(O)-NR", -NR™-C(O)-NR"-, -NR"-
C(O)-, -S0, -alquiieno (C-Ce),

es un &tomo de hidrégeno, -alquilo (C.-C,), donde el alquilo esta sin sustituir o
sustituido de una a tres veces con R13; -alquileno (C,-Ca)}-C(O)}-NH-R’,
-alquileno (C1-Cs)-C(O}-O-R15, -perfluoroaiqulleno (C4-Cs), -alqulleno (Ci-Ca)-
S(O)-alquilo (C+-Cs), -alquilenc (C1-Cs)-S(O)r-alquilo (C+-C,), -alqulleno (C1-Cs)-
S(O)-N(R*)-R®, -alquileno (Ci-Cs)}-O-alquilo (Ci-C.). -alquileno (Co-Cs)
cicloalquilo (CsCs), o0 -alquileno (Co-Cs)-het, donde het es un resto
selaccionado entre el grupo de azepina, azetidina, azridina, azirina, 1,4-
diazepano, 1,2-diazepina, 1,3-diazepina, 1,4-dlazepina, diaziridina, diazirina,
dioxazol, dloxazina, dioxol, 1,3-dioxoleno, 1,3-dloxolanc, furano, Imidazol,
imidazolina, imidazolidina, isotiazol, isotiazolidina, Isotiazolina, Isoxazol,
isoxazolina, isoxazolidina, 2-lsoxazolina, cetopiperazina, morfolina, 1,2-
oxatiepano, 1,2-oxatiolano, 1,4-oxazepano, 1,2-oxazina, 1,3-0xazina, 1.4-
oxazina, oxazol, oxazridina, oxirano, piperazina, piperidina, pirano, pirazina,
pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirol, pirrolidina,
pirrolidinona, pimrolina, tetrahidropiridina, tetrazina, tetrazol, tiadiazina, tiadiazol,
1,2-tlazina, 1,3-tlazina, 1,4-tiazina, 1,3-tiazol, tiazol, tazolidina, iazolina, tienilo,
tietano, tiomorfolina, tiopirano, 1,2,3-riazina, 1,2 4-trlazina, 1,3,5-triazina, 1,2,3-
trlazol o 1,2.4-trlazol, donde het estd sin sustituir o mono-, di- o trisustituido
independisntements entre sl con R14,

R* y R® son, independientsmente entre sl, Iguales o diferentes y son un &tomo
de hidrégeno o -alquilo (C1-Cs),

@s un enlace directo o -alquileno (C-C,). 0

R'-N-R%.V forma un grupo ciclico de 4 a 7 miembros seleccionado entre el grupo de
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azepina, azetidina, 1.4-diazepano, dloxazol, dioxazina, 1,2-diazepina, 1,3-
diazepina, 1,4-diazepina, Imidazol, imidazolina, imidazolidina, isotiazol,
isotlazolidina, isotiazolina, isoxazol, isoxazolina, Isoxazolidina, 2-{soxazolina,
cetopiperazina, morfolina, 1.,4-0xazepano, oxazol, plperazina, piperidina,
pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol,
pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina, tetrazina, tetrazol, tiazol,
tiadiazol, tiazolidina, tiazollna, tiomorfolina, 1,2,3-triazina, 1,2,4-trlazina, 1,3,5-
triazina, 1,2,3-triazol o 1,2,4-triazol, donde dicho grupo clclico esta sin sustitulr
o mono-, di- o trisustituido independientements entre sl con R14,

R14 es flor, cloro, bromo, yodo, -OH, =0, -alquilo (Ci-Cs), -alcoxi (C+-Cs), -NO2,

Ves

-C(0)-OH, -CN, -NH;, ~C(0)-O-alquilo (C,-Cs), -alquil (Co-Cs)-SOzalqulio (Cs-
Ca), -alquil (Co-Cs)-SOzperfluoraaiquilo (Cy-Ca), -alqull (Co-Ca)-SO-N(R")}-R™,
-C(O)-NH-alquilo (C1-Cs), -C(O)-N-Jalqulio (Ci-Ce)l2, -NR'*-C(0)-NH-alquilo (C+-
Ca), -C{O)-NHz-, -8-R™ 0 -NR"-C(O)-NH-[alquilo (C1-Ce)]2.
donde R™ y R*' son, independientements entre sl, un 4tomo de hidrégeno,
-perfiucroalquilo (C+-Ca) 0 -alqullo (C1-Ce).

1) un resto het del grupo de azaindol (1H-pirmolopiridina), azepina,
azetidina, aziridina, azirina, 1,4-diazepano, 1,2-dlazepina, 1,3-diazepina, 1.4~
diazepina, dlaziridina, diazirina, dioxazol, dioxazina, dioxol, 1,3-dloxoleno, 1,3-
dioxolano, furano, imidazol, Imidazolina, Imidazolidina, isotiazol, isotiazolidina,
Isotiazolina, Isoxazol, Isoxazolina, Isoxazolidina, 2-soxazolina, cetopiperazina,
morfolina, 1,2-oxa-iepano, 1,2-oxatiolano, 1,4-oxazepano, 1,2-oxazina, 1,3-
oxazina, 14-oxazina, oxazol, oxazridina, oxirano, piperazina, plperidina,
pirano, pirazina, plrazot, plrazolina, pirazolidina, piridazina, piridina, pirimidina,
pirrol, pimolidina, plrmolidinona, pirrolina, tetrahidropiridina, tetrazina, tetrazol,
tladlazina, tiadlazol, 1,2-azina, 1,3-tlazina, 1.4-fazina, 1,3-azol, tiazol,
tlazolidina, tiazolina, tlenllo, letano, tiomorfolina, tiopirano, 1,2,3-triazina, 1,2,4-
triazina, 1,3,5-triazina, 1,2,3-trlazol o 1,2,4-frlazol, que es como se ha definido
anteriormente y donde het estd sin sustituir o mono-, di- o frisustituldo
independientamenta entre sl con R14, o

2) fenilo, donde el fenilo esta sin sustitulr o mono-, di- o trisustituldo
Independientemente entre sl con R14,
@8 un enlace directo, (CH2)eNR"-SO-NR'*{CHz)r, ~(CHz)m-CH(OH)HCHz)r,
«CHa)r~, ~{CHa)erO~CHalr, -(CH2r~C(OMNR"{CHa)r, ~(CH2}-SOz{(CHa)r,
«(CH2)m-NR-C(O)}NR'"{CHz)n,  -(CH2)wNR™-C(O}(CHz}r, -(CH2)m-C(O)-
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(CHa)er, {CH2)S-(CHa)w, ~(CH2)r-SONR'{(CHa)n, -(CH2)arNR'*-SO0-{CHa)r-,
~(CHa)m-NR"™, {(CH3)m-0-C(O)}NR"~(CHz)r- 0 -(CH2)r-NR'’-C(0)-O-(CHz)r-,

n y m son, Independientements entre si, iguales o diferentes y son los nimeros
enteros cero, 1, 2,3, 4,56 8,

1)
2)

3)
4)
5)

6)

7
1)
2)
3)

4)
5)

6)

un atomo de hidrégeno,
-alqullo (C+-Cs). donde el alqulio estd sin sustituir o meno-, di- o
trisustituldo Independientamente entre sl con R14,
-C(O)»-N(R11)}-R12,
«(CH2)m-NR"™,
fenilo o natftilo, donde el fenllo o el naftllo estan sin sustitulr o mono-, di-
o trisustituldos, independientaments entre si, con R14,
heterociclilo, donde el heterocicllio es un resto del grupo que puede
derivarse de azepano, azepina, 1.4-diazepano, 1,2-dlazepina, 1,3-
diazepina, 1,4-diazepina, imidazol, isotiazol, Isoxazol, isoxazolidina, 2-
Isoxazolina, cetomorfolina, celopiperazina, morfoline, oxazol, [1.4]-
oxazepano, plperazina, plperazinona, piperidina, piperidinona, pirazina,
piridazina, piridazinona, piridina, piridona, pirimidina, pirrolidina,
pirrolidinona, tetrahldropirano, 1.4,5,8-tetrahidro-piridazinilo, tetrazina,
tetrazol, fiadiazol, tiazol, tiofeno, Homorfolina, 1,23-tMazina, 1.2,4-
tdazina, 1.,3,5-trlazina, 1.23-tMazol o 1,24-tlazol, donde dicho
heterocicliio estd sin sustituir o mono-, di o trisustituido
independientemente entre sl con R14, 0
-cicloalqulio (Cs-Cs), donde dicho cidoalquilo esté sin sustitulr o mono-,
dl- o trisustituido Independientemente entre sl con R14,
un &tomo de hidrégeno,
halégeno,
-aiquilo (C-Cs), donde el alqulio estd sin sustituir o mono-, d- o
trisustituido Independientemente entre sl con R13,
-perfluoroalquilo (C,-Cs),
fenllo, donde el fenllo estd sin sustitulr o mono-, di- o trisustitukio
independientemente entre sl con R13,
-alquileno (Co-Cy)-0O-R19, donde R19 es

a) un étomo de hidrégeno

b) -alquilo (Ci-C.), donde el alquilo estd sin sustituir o

mono-, di- 0 trisustituldo Independientements entre si con
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12)
13)
14)
15)
16)

17)
18)
19)
20)
21)

22)

23)
24)
25)
26)
27)
28)
28)
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R13,
c) -CFs, 0
d) -CHF3,

-CN,

-alqulleno (Co-Cs)-heterocidlilo (C4+-C1s), donde el hetsrociclilo es como
se ha definido anteriormente y estad sin sustituir o mono-, di- o
trisustituido independlentesments entre sl con R13,

-SOR', dondeses 162,

-SOcN(R''}-R", donde tes 16 2,

-alquileno (Co-C4)-C(O)-R",

-alqulleno (Co-C4)-C{O)-0O-R",

-alquileno (Co-C4)}-C(O)}-N(R™)-R"™,

-alquileno (Co-C4)-N(R"')-R"™,

NR"-SO-R",

-alquileno (Co-C4)-het, donde het es como se ha definido anteriormente
y estd sin sustituir o mono-, di- o trisustituido independientemente entre
si con R13,

-alqulleno (Co-C2)-C({0)-O-alquileno (C2-Cy)-O-C(O})-alquilo (C1-Cy),
-C(0)-0-C(R15, R168)-0-C(O)-R17,

-alquileno (Co-C3)-C(0)-0O-alquileno (Cz-C4)-0-C(0)-O-alqullo (C:-Ce),
-C(0)-0-C(R15, R16)}-0-C{0)-O-R17,

-alquileno (Co-Cy)-arllo (Cs-C14), donde el arllo es como se ha definido
anterlormente y esté mono-, di- o frisustituido independlentementsa entre
s{ con R13,

-alquileno (Co-C.)-cicloalqullo (Cx-Cs), donde el cicloalquilo estd sin
sustitulr o mono-, di- o trisustituido independientements entre si con
R13,

-alquileno (Co-Cs)-0-CH-CF2-CH2-O-alquilo (Co-Cs),

-alquileno (Co-Ca)-0-CHz-CF2-CF>-CHz-O-alquilo (Co-Ca),

-alquileno (Co-C3)-O-CHz-perfluoralquileno (Cy-Ca)-CHr-OH,
-S0,-N(R")}R", donde wes 16 2,

-alquileno (Co-Cs-C(OMN(R"}-R”,

-alquileno (Co-C«-N(R'"")-R™, 0

un resto de la sigulente lista
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donde Me es metilo,

si dos restos -OR19 estan unidos a 4tomos adyacentes pueden formar junto con los
aétomos a los que estin unidos un anillo 1,3-dioxol o un anilio 2,3-dlhidro-
5 [1,4]dioxina que esth sustituido una, das, tres o cuatro vaces con R13,
R11 y R12 son, independientements entre s, iguales o diferentes y son
1) un étomo de hidrdgeno,
2) -alqullo (Ci-Ce), donde el akjuilo estd sin sustitulr o mono-, di- 0
trisustituido independientemente entre si con R13,
10 3) -alquil (Co-Ce)-arilo (Ce-Cis), donde el arilc es como se ha definido
anteriormente y donde el alquilo y el arilo estin, Independientemente
entre sl, sin sustituir ¢ mono-, di- o trisustituidos con R13,

4 -OR".0
5) -alquilo (Co-Ce)-heterociclllo (C+~Cys), donde el alqullo y el heterocidlilo
15 son como 58 han definido anteriormente y estan, independientemente

entre s, sin sustituir o mono-, dl- o trisustituldos con R13, o
R11 y R12 Junto con el 4tomo de nitrégeno al que estén unidos pueden formar
un anillo seleccionado enire el grupo de azepina, azetidina, 1.4-
diazepano, dioxazol, dioxazina, 1,2-diazepina, 1.3-diazepina, 1.4-
20 diazepina, imidazol, imidazolina, imidazolidina, isotiazol, Isotiazolidina,
Isotiazolina, isoxazol, Isoxazlina, isaoxarolidina, 2-soxarolina,
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cetoplperazina, morfolina, [1.4]-oxazepano, oxazol, piperazina,
piperidina, pirazina, plrazol, pirazolina, plrazolidina, piridazina, piridina,
piimidina, pirrol, plirolidina, pirrolidinona, pirrolina, tetrahidropiridina,
tetrazina, tetrazol, tiazol, tiadiazol, tiazolidina, tlazolina, tiomorfolina,
1.2,3-triazina, 1,24-frlazina, 1,3,5-rlazina, 1,2,3-trlazol o 1,2,4-triazol,
que esia sin sustituir 0 mono-, di- o frisustituido independientemente
entre sl con R13,

R13 es fidor, cloro, bromo, yodo, -NO2, -CN, =0, -OH, -CFs, C(O)}-0-R", -C(O)-
N(R'-R®, -N(R™)-R™, -alqulleno (Co-C2)}-O-R'®, -SI{CHs)s, -N(R™)-S(0)-R",
S-R™, -S0,R", -S(0)N(R™)-R®, -C(0)-R", -alqullo (C1-Cs), -alcoxi (Cy-Ca),
fenilo, feniloxi-, -O-CF3, -perfluoroalquilo (C1-Cs), -alqull {Co-Cy)-C(0)-0-C(R15,
R18)-0-C(0)-R17, -alcoxi (C4-Cy)-fenilo, -alquil (Co~C4)-C(0)-O-C(R15, R16)-0-
C(0)-0-R17, -O-R15, -NH-C(O)-NH-R'", -NH-C(0)-O-R"™, o un resto de la
siguiente lista

/&Nﬂ' ,& oy /ﬁ\ A0 \(‘—\C ,ﬁ\n,on i

Pﬂ\ﬁ{“ D= \(‘F°\( & \(7*°

ﬁﬁr "*N="“)=.. &

i
)\{“

J

donde Me es metiio,

R" y R® son, independientemente entre sf, hidrogeno, -aiqulio (C1-Cs), -alquil (Co-Cs)-
OH, -alquil (Co-C4)-O-alqullo (C4-C.) o -perfluorcalquilo {C1-Cs),

R15 y R16 son, Independientemente entre al, hidrodgsno, -alquilo (Ci-Ce), 0 Juntos
forman un anillo del grupo de ciclopropilo, ciclobutilo, ciclopentilo o ciclohexdio,
donde cada anllio esté sin sustituir o sustituido de una a tres veces con R10, y

R17 es -alquilb (C+-Ce), -alqull (Ci-Ce)-OH, -aiqull (Ci-Ce)-O-alqullo (Ci-Co),
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-alquil (Cy-Ce)-O-alquil (Cy-Ce)-cicioalquilo (C-Cs), -alquil (Co-Ce)-cicicalquilo
(Cy-Cs), donde dicho anillo cicloalquilo esta sin sustituir o sustituldo una, dos o
tres vecas con -OH, -O-alquilo (C1-Cs) o R™,

4, Un compuesto de formula | de acuerdo con las relvindicaciones 1 a 3, donde

ROes 1)

2)

3)

RBes 1.

fenilo, donde el fenilo estd sin sustituir o mono-, di- o trisustituido
independientemente entre si con R8,
un heterociclllo del grupo de bencimidazoliio, 1,3-benzodioxolilo,
benzofuranilo, benzoxazolllo, benzotiazollio, benzotiofeniio, cinclinilo,
cromanilo, indazolilo, indolilo, isocromanillo, Isoindolllo, isoquinclinilo,
fenlipiridilo, ftalazinllo, pteridinilo, purinilo, pirdilo, piridoimidazolllo,
piridopiridinilo, pirdopirimidinilo, pirimidinilo, quinazolinlio, quinolilo,
quinoxalinilo o 1,4,5,6-tetrahidro-piridazinilo, donde dicho heterociciilo
esta sin sustitulr o mono-, di- o trisustituido independientements entre si
con R8, o
un heterocicliio del grupo de piridilo, 2-piridilo, 3-plridilo, 4-piridilo,
pirrollio, 2-pirrolilo, 3-pirrolilo, furilo, 2-furllo, 3-furilo; tlenilo, 2-tienllo, 3-
tienilo, imidazolilo, pirazolilo, oxazolllo, isoxazolilo, tiazolllo, tiadiazolilo,
isotiazolllo, triazolilo, tetrazolilo, plidazinilo y pirazinilo, donde dicho
heterociciilo estd sin sustitur o mono-, di- o trisustituido
independientemente entre si con RSB,

y ademas estd sustituido con un resto seleccionado entre el
grupo de piridiio, 2-piridilo, 3-piridiio, 4-piridilo, plimolile, 2-pirrolilo, 3-
pirrofilo, furilo, 2-furilo, 3-furilo; tienllo, 2-tienilo, 3-tienilo, Imidazolilo,
pirazolilo, oxazolilo, isoxazoliio, tlazolllo, tladiazolilo, isotiazolilo,
triazolllo, tetrazolilo, piridazinllo y plrazinilo, donde dicho resto esta sin
sustitulr o mono-, di- o trisustituldo independientemente entre sl con R8
F,CiBrol,
-C(O)-NHz,
-aiquilo (Cy-Cs), donde el aiquilo estd sin sustituir o mono-, di- o
trisustituldo independientementa entre s con halégeno, -OH o un resto
metox, o
-O-alqullo (Cy-C4), donde el alquilo esté sin sustitulr o mono-, di- o
trisustituldo Independleniemente entre sl con haldgeno o un resio
metoxd,

con la condicién de que RB sea al menos un halégeno, -C{O)-NHz o un resto -O-
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alquilo (C4-Cs), sl RO es un arilo o un heterocicllio, que son como se han definido

anteriorments,

la subestructura D es un resto seleccionado entre el grupo de pirldlio, piridil-N-Gxido,

pirrolilo, furllo, tienilo, imidazolilo, pirazolllo, oxazolilo, isoxazolilo, tiazolilo, triazolilo,

isotiazoiilo, iadlazolilo, pirimidinilo, piridaziniio, pirazinilo y esta sin sustitulr o sustituido

1, 2, 3 6 4 veces con R3 o esta sustituldo 1 6 2 veces con =0,

Q e5 un enlace directo, -C{O)-; -SO2- 0 -akjulleno {C-Ce), -alquileno (Co-Ca)-
C(O}NR"-,

R' es un atomo de hidrégeno, -alqulio (C,-Cz), -alquileno (C4-C3)-C(O)-NH-RO,
-perflucroaiqulleno (C:-Ca), -alquileno (Cy-Cs)-C(0)-O-R™, -alqulieno (Ci-Cs)
S(O)alquilo (C1-Ca) 0 -alquileno (C1-Cs)}-S(0)N(R")}-R®, donde R* y R” son,
independientaments entre sl, iguales o diferentes y son un &tomo de hidrégeno
o -alquilo {C+-Cy),

R®  es un enlace directo o -alqulleno (C+-Ca),

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azetidina,
azetidinona, piperidina, piperazina, piridina, pirimidina, pirrolidina, pirrolidinona,
1,2,3-triazina, 1,2,4-triazina, 1,3,5-triazina, 1,2,3-friazol, 1,2,4-trlazol, tetrazina,
tetrazol, 1,4-diazepano, 1,2-diazepina, 1,3-dlazepina, 1,4-dlazepina, azepina,
cetoplperazina, 1,4-oxazepano, oxazol, isoxazol, lsoxazolidina, 2-lsoxazolina,
morfolina, tlazol, Isotlazol, tiadlazol o tiomorfolina, donde dicho grupo ciclico
estd sin sustitulr o mono-, di- o trisustituldo independientemente entre si con
R14,

R14 es filior, cloro, -OH, =0, -alqullo {C4-Cs), -C(0})-OH, -CN, -NH,, -C(0)-O-aiquillo
(C1-C4), -C(O)-NH-aiqulio (Cy-Ce), -C(O)-N-aiquilo (Ci-Ce)la. -C(O)}-NH2 o
-N(R“)-Rm.
donde R" y R™ son, Independientements entre si, un &tomo de hidrégeno,
-perfluoroalquilo (C+-Cs) o -alqullo (C1-Cy),

Ves 1. un resto cldlico del grupo que contlene compuestos que se derivan de
azaindo! (1H-pirrolopiridina), azridina, azrina, azetidina, azetidinona, 1.4-
diazepano, pirrol, pimolidina, piridonlio, imidazol, plrazol, 1,2,3-trlazol, 1,2,4-
triazol, tetrazol, piridina, pirimidina, pirazina, 1.2,3-trlazlna, 1,2,4-triazina, 1,3,5-
triazina, tetrazina, tetrazol, azepina, diazirina, 1,2-diazepina, 1,3-diazepina, 1,4-
diazepina, piridazina, plperidina, piperazina, pirrolidinona, cetopiperazina,
furano, pirano, dioxol, 1.4-oxazepano, oxazol, isoxazol, 2-soxazolina,
isoxazolidina, morfolina, oxirano, oxaziridina, 1,3-dioxoleno, 1,3-dioxolano, 1,2-
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oxazina, 1,3-oxazina, 1,4-oxazina, oxazridina, tiofeno, tiopirano, tietano, tiazol,
Isoflazol, isotlazolina, isotiazolidina, 1,2-oxatiolano, tiodiazol, tloplrano, 1,2-
tlazina, 1,3-tiazol, 1,3-lazina, 1,4-tlazina, tiadlazina o tiomorfoiina,

donde dicho resto ciclico estd sin sustituir 0 mono-, di- o trisustituido
independientemente antre sl con R14, o

2. fenilo, donde el fenilo asta sin sustituir o mono-, di- o trisustituido
independientements entre sl con R14, o

G es un enlace directo, -{CHa)m- 0 {CHz2)mNR™-,
m son los nimeros enteros cero, 1, 2, 36 4,

1. un atomo de hidrégeno,
2. heterocicliio, donde el heterociclilo s un resto del grupo que puede
derivarse de azepano, arzepina, 14-diazepano, 1,2-dlazepina, 1,3-dlazepina,
1,4-diazepina, Imidazol, isotiazol, Isoxazol, isoxazolidina, 2-isoxazolina,
cetomorfoilna, cetopiperazina, morfolina, oxazol, [1,4}-m@azepano, piperazina,
piperazinona, piperidina, plperidinona, pirazina, piridazina, piridazinona,
piridina, piridona, pirimidina, pirrolidina, plrolidinona, tetrahidropirano, 1.4,5.6-
tetrahidro-piridazinlio, tetrazina, tetrazol, tiadlazol, tiazol, iomorfalina, tiofeno,
1.2, 3-trlazina, 1,2,4-triazina, 1,3,5-triazina, 1,2,3-triazol 0 1,2,4-trlazol, donde
dicho heterocidilc estd sin sustituir o mono-, di- .0 trisustituldo
independientamente entre si con R14, o
3. -alqullo (Ci-Cs), donde el alqullo estd sin sustituir o mono-, di- ©
trisustituldo independientemente entre si con R14,
4, ~cicloalquilo (Cx-Gs) 0
5. -C{O}N(R™)-R®,
1) un &tomo de hidrégeno,
2) halégeno,
3) -alquilo (C+-C), donde el alqullo estd sin sustituir o mono-, di- o
trisustituido Independientemente entre sf con R13,
4)  -perflucroaiquilo (C4-Cs),
5) fenllo, donde el fenilo estA sin sustituir o mono-, di- o trisustituido
independientemente entre sf con R13,
6) -alquileno (Co-C4)-O-R18, donde R19 es
a) un &tomo de hidrégeno,
b) -alquilo (C4-C,), donda el alquilo esta sin sustituir o mono-, di- o
trisustituido Independientemente entre sf con R13,
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10)
11)

12)

13)

10 14)
15)

18)

17)

18)
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c) -CFs, 0

d) CHF;

-CN,

-NR"-80-R",

-SO,-R", dondeses 162,

-SO-N(R"')R™, donde tes 1 6 2,

-alquiteno (Co-C4)-C(O)}-R",

-alquileno (Ce-C4)-C(0)-O-R",

-alqulleno (Co-C4)-C(O)}-N(R")}-R",

-alqulieno (Co-C-N(R™)-R",

-alqulleno (Co-C2)-C(0)-O-alquileno {Cz-Cy)-0-C(0)-alqullo (C1-Ca),
-C(0)-0-C(R15, R16)-0-C(O)-R17,

-aiquileno (C¢-C2)-C(0)-0O-alquileno (C-C4)-0-C{0)-O-alquilo (C1-Cs).
-C(0)-0-C(R15, R18)-0-C(0)-0-R17,

-alquileno (Ce-Ca)-O-CH-CF-CHz-O-alquilo (Co-Ca),
~alquileno (Co-Cy)-O-CHz-CF>-CF2-CHz-O-alquilo (Co-Ca),
-alquileno (Cqg-Ca)-O-CHx-perfluoroalquilo (C1~Cs)-CH2-OH,
-SO.-N(R")-R", donde wes 16 2,

-alqulleno (Co-C4)}-C(O)}-N(R")-R®,

-alqulleno (Co-Co-N(R™)-R™, 0

un resto de la sigulents lista

H°=q I g m, X, T
A L o \H" )%n’“ laae &J‘ "

donde Me es metilo,
si dos restos -OR19 estdn unidos a atomas adyacentes pueden formar junto con los
25 édtomos a los que estin unidos un anllio 1,3-dioxol o un anllio 2,3-dlhidro-
[1.4]dloxina, que esta sustituldo una, dos, tres o cuatro veces con R13,
R" y R™ junto con el &tomo de nitrégeno al que estén unidos pueden formar un anilio
saleccionado entre el grupo de azepina, azetidina, 1,4-dlazepano, dioxazol,
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dioxazina, 1,2-diazepina, 1,3-diazepina, 1,4-diarepina, imidazol, Imidazolina,
imidazolidina, Isotiazol, Isotlazolidina, isotiazolina, isoxazol, lsoxazolina,
isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina, {1,4]-oxazepano, oxazol,
plperazina, plperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina,
piridina, pirimiiina, pimal, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina,
tetrazina, tetrazol, tiazol, ladiazol, tazolidina, tiazolina, tiomorfolina, tiofeno,
1,2,3-triazina, 1,2,4-trlazina, 1,3,5-triazina, 1,2,3-tiazol o 1,2,4-triazol, donde
dicho anllio esta sin sustituir o mono-, di- o trisustitukio independientemente
entre sf con R13,

R13 es fidor, cloro, NOz, -CN, =0, -CF3, -C{0)}-0-R", -C(O}N(R')-R™, -N(R')-R®,

-alquileno (Co-Cs)-O-R™, -Si{CHa), -N(R')-S(0)-R", -S-R", -SO0R", -S(0)=
N(R™)-R*, C(O)-R", -alquilo (C1-Ca), -alcoxi {Ci-Cs), fenilo, fenlioxi, <O-CFs,
-perfluoroalquilo (C1-Cy), NH-C(O}XNH-R™, -alqull (Co-C4)}-C(O)-O-C(R15,
R16)-0-C(0)-R17, -alcoxd (C1-C4)-fenilo, -alqull (Co-C4)-C(0)-0-C(R15, R16)-0-
C(O)R17, -O-R15, -NH-C(0)-0-R", 0 un resto de la sigulente lista

A 2 m, i,, EANCS S

fofr o 3

donde Me es matilo,
R"™ y R® son, Independientemente entre si, hidrégeno, -alquiio (C1-Ca), -alquil (Co-Cs)-

OH, -alqull (C¢~C4)-O-alguilio (C+-Cy) 0 -perflucroalquilo (C1-Cs),

R15 y R16 son, independientsmente entre si, hidrdgeno, -alqullo (C4+-Ce) o juntos

forman un anllio del grupo de ciciopropilo, ciclobutilo, ciclopentiio o ciciohexilo,
donde cada anllio esta sin sustituir o sustituldo de una a tres veces con R y

R17 es -siquilc (Ci-Ce), -aiquil (Ci-Ca)-OH, -aiquil (Ci-Ce)-O-aiquilo (Cs-Ce).

5.

-alquil (Cy-Ce)-O-alquil (C4+-Cy)-cicloalquilo (Cs-Cs), -alquil (Co-Ce)-cicloalquilo
(CsCe), donde dicho anillo cicloalquilo esté sin sustitulr o sustituido una, dos o
tres veces con -OH, -O-aiquil (C1-Cs) 0 R™.

Un compuesto de férmula | de acuerdo con las relvindicaciones 1 a 4, donde

ROes 1) fenilo, donde el fenilo estd sin sustituir o mono-, di- o frisustituido
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independientemente entre sl con R8,

2) un heterociciilo seleccionado entre el grupo de indolilo, iscindolilo,
benzofuranllo, benzotiofeniio, 1,3-benzodioxolilo, indazollio, bencimidazolilo,
benzoxazollio, benzotiazolilo, quinolinilo, isoquinclinilo, cromanilo, isocromanilo,
cinolinlio, quinazolinilo, quinoxalinilo, ftalazinilo, piridoimidazolilo, piridopiridiniio,
piridopirimidinlio, piridilo, purinlio y ptaridinilo,

donde dicho heterociclilo esta sin sustituir o mono-, di- o trisustituldo

Independientemente entre sl con RB,

3) un heterociclilo del grupo de piridilo, 2-piridilo, 3-piridlio, 4-piridilo,
pirrolilo, 2-pirrolilo, 3-plrrolito, furilo, 2-furilo, 3-furllo; tienilo, 2-tienilo, 3-tienilo,
imidazolilo, pirazolilo, oxazolilo, isoxazolilo, tlazolilo, tiadlazollio, isotiazolilo,
triazolilo, tetrazolilo, pirdaziniio y pirazinilo, donde dicho heterociclilo esté sin
sustituir o mono-, di- o trisustituido independientemente entre si con R8,

y ademés estd sustituido con un resto seleccionado entre el grupo de
piridiio, 2-piridlio, 3-piridilo, 4-piridilo, pirrolilo, 2-pirrolio, 3-pimolllo, furilo, 2-
furlo, 3-furlio; tienllo, 2-tlenllo, 3-tlenlio, imidazolilo, plrazollio, oxazolilo,
isoxazolllo, tiazolilo, tiadlazolilo, isotiazolilo, triazolilo, tetrazolilo, piridaziniio y
pirazinllo, donde dicho resto estd sin sustituir o mono-, di- o trisustituido

Independientements entre sf con R8
1. F, Cl, Br, |,
2. -C(O)}NHa,

3. -alqullo (C:-Cu), donde el alquilo estd sin sustituir o mono-, d o
trisustituldo independientemeante entre si con halégeno, -OH o un resto
metox, o

4 -O-alquilo (C1-Cs), donde el alquilo estd sin sustituir 0 mono-, d o
trisustituido Independientemente entre sl con halégeno o un resto
metoxd,

con la condicién de que R8 sea al menos un halégeno, -C(O)-NHz o un resto -

O-alquilo (Cy-Cs), sl RO es un arilo o un heterociclilo, que son como se han

definido anteriorments,

la subestructura D es un resto selecclonado entre el grupo de piridlio, pirldll-N-6xido,
pirrolilo, furilo, tienilo, imidazolllo, pirazolllo, oxazolllo, isoxazolilo, tiazolilo, triazolilo,
Isotiazolilo, iadlazolllo, pirimidinlio, piridazinilo, piraziniio y esté sin sustituir o
sustituldo 1, 2, 3 6 4 veces con R” o esta sustituido 1 6 2 veces con =0,

Q

es un enlace directo, -C(0O)-; -SO=, -alquileno (C,-Cs) 0 -alquileno (Co-Ca)-
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C(O}NR”,

R'  as un dtomo de hidrbgeno o -alqulio (C,-C2),

R?  es un enlace directo o -alquiieno (C+-Cz), 0

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de piperidina,
piperazina, piridina, pinmidina, pirrolidina, pirrolidinona, 1,2,3-trlazina, 1,2,4-
tlazina, 1,3,5-tdazina, 1,2,3-irlazol, 1,2,4-trlazol, tetrazina, tetrazol, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, azepina, cetoplperazina, oxazol,
isoxazol, isoxazolidina, 2-isoxazolina, morfolina, iazol, Isotlazol, tiadiazol o
tiomorfolina, donde dicho grupo ciclico estd sin sustituir o mono-, di o
trisustituido independlentemente entre si con R14,

R14 es flior, cloro, =0, -alqullo (C+-C4) 0 -NH;,

Ves 1. un resto ciclico del grupo que contiene compuestos que se derivan de
azaindollio (1H-pimolopiridilo), azetidina, azepina, azridina, azrnna, 1.4-
diazepano, 1,2-diazepina, 1,3-dlazepina, 1,4-dlazepina, diazirina, 1,3-dloxolano,
dioxazol, furano, imidazol, Isoquinolina, isotiazol, Isotiazolidina, isofiazolina,
Isoxarol, 2-soxazolina, isoxazolidina, cetopiperazina, morfolina, 1,2-oxazina,
1.3-oxazina, 1,4-oxazina, oxazol, 1,2-oxatlolano, piperidina, pirano, pirazina,
pirazol, piridazina, piperazina, piridina, piridona, pirimidina, pirmol, plmolidina,
pimolidinona, quinazolina, quinolina, tetrazina, tetrazol, tiadiazina, 1,2-tiazina,
1,3-tiazina, 1.4-tiazina, 1,3-tiazol, tietano, tiomorfoling, tiofeno, tiopirano, 1,2,3-
triazina, 1,2 4-triazina, 1,3,5-rlazina, 1,2,3-trlazol o 1,2 4-riazol,

donde dicho resto cidlico asta sin sustituir 0 mono-, di- o trisustituido
independientemente entre sl con R14, o
2. fenilo, donde el fenllo estd sin susfituir o mono-, di- o trisustituido
independientemente entre sl con R14,

G es un enlace directo, {CHa)m- 0 {CHz)m-NR™-,

m son los niimercs enteros cero, 1,2, 36 4,

Mes 1. un atomo de hidrbgeno,

2. heterocicllio, dorde el heterocicllio es un resto del grupo que puede
derivarse de 1,4-dlazepano, cetomorfolina, tlofenc, piridazona, piperidina,
plperazina, piridina, pirimidina, pirolidina, plmolidinona, piridonilo, imidazol,
piidazina, plrazina, 1,2,3-trlazina, 1,2,4-trlazina, 1,3,5-trlazina, 1,2,3-triazol,
1,24-trlazol, tetraxina, tetrazol, 1,2-diazepina, 1,3-diazepina, 1,4-diazepina,
azepina, cetoplperazina, oxazol, isoxazol, isoxazolidina, 2-soxazolina,
morfolina, tlazol, isotiazol, tetrahidropirano, 1.4,5,6-tetrahkiro-piridaziniio,
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tiadiazol o tiomorfolina, donde dicho heterodidilo esta sin sustituir o mono-, di-
0 frisustituido independientamente entre sl con R14,

3.

-alqullo (Ci-Ce), donde el alquilo estd sin sustituir 0 mono-, di- o

frisustituido independientemente entre si con R14, o

4,
1)
2)
3)

4)
5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
18)
17)
18)
16)

cicloalqullo (C3-Ca),

un atomo de hidrégeno,

halégeno,

-aiquilo (C4-C4), donde el alquilo estad sin sustituir o mono-, di- o

trisustituldo independientemente entre sl con R13,

-perfiuoroalquilo (C-Cs),

fenilo, donde el fenlio estd sin sustituir o mono-, di- o trisustituldo

independiantenente entre sl con R13,

-alquileno {Cq-C4)-0-R19, donde R19 es

a) un étomo de hidnégeno,

b) -aiquilo (C+-Cy), donde el alqullo esté sin sustituir o mono-, dl- o
trisustituido Independlentemente entre sl con R13,

c) -CFs, 0

d) CHF;,

NR"-S0-R",

-SO.R'', dondeses 162,

-SO-N(R"')-R", donde tes 1 6 2,

-alquileno (Co-C4)-C(O)}-R"',

-alqulleno (Cq-C4)-C(0)-O-R",

-alquileno (Co-C4)}-C(O)MN(R"')-R"™,

-alqulleno (Co-C4-N(R"')-R™,

-aiqulleno (Co-C2)-C(0)-O-alquileno {C-Cs)-0-C(O)-alquilo (C-Cs),
-C(0)-0-C(R15, R168)}-0-C(O)-R17,

-alquileno {Co-C2)-C(0)-O-alquileno (C-Ca)}-0-C(0)-O-alquiio (C1-Ca),
-C(0)-0-C(R15, R16)-0-C(0)-0-R17, 0

un resto de la siguients lista
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donde Me es metilo,
R11 y R12 son, independientamnents entre s!, iguales o diferentes y son
1) un atomo de hidrégeno,
5 2) -alquilo (C,-C.), donde el aiquilo astd sin sustituir 0 mono-, di- o

trisustituido independientemente entre sl con R13,
3) -alquil (Co-Ce)-cicioalquilo (Cs-Ce),

4 OR",0
5) -glqull (Co-Ce)-heterociclilo (C+-Cis), donde el alquilo y el heterociclio,
10 independientemente entre s, estdn sin sustituir o mono-, di- o

trisustituidos con R13 y donde el hetsrocicliio se selecciona entre el
grupo de azetidina, ciclopropilo, ciclobutilo, 4,5-dihidro-oxazol,
imidazolidina, morfolina, (1,4)-oxazepano, oxazolidina, piperiding,
piperazina, pirrolidina, tetrahidrotiofeno, tlazolidina o tiomorfollna, o
15 R11 y R12 junto con el &tomo de nitrdgeno al que estdn unidos forman un anilio
heterociclico que se selecciona enire el grupo de azetidina, cicioproplio,
ciclobutiio, 4,5-dihidrooxazol, Imidazolidina, morfolina, (1,4)-oxazepano,
oxazolidina, plperidina, plperazina, pirrolidina, tetrahidrotiofeno, tiazolidina o
tiomorfolina,
20 R13 es fltor, -CN, =0, -OH, -CFy, -C(O)-O-R", -CIOMN(R")}-R®, -N(R")}-R®,
-cicloalquilo (Cx-Ce), -alquileno (Co-Cs)}-O-R™, -Si-(CHa)s, -S-R", -SO-R",
-perfluoroaiquilo (C1-Ca) © un resto de la sigulente lista
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donde Me es metilo,

R" y R® son, independientemente entre s, hidrégeno, -alquilo (C1-Cs) 0 -
perfiuoroalquilo (C+-Cs),

R™ y R" son, Independientemente entre si, hidrégeno, -alquilo (C1-Cs) o juntos forman
un anilio del grupo de ciclopropilo, ciclobutllo, ciclopentiio o clcdohexilo, donde
cada anillo esta sin sustituir o sustituido de una a tres veces con R", y

R17 es -alquilo (C4-Ce), -alquil {C;-Cs)-OH, -alquil (C+-Cs)-O-alqulio (C1-Cs), -aiquit (Cs-
Ce)-O-alqull (Ci-Ce)-cicloalquilo (CxCy), -alquil (Co-Ce)-cicloalquilo (Cy-Ca),
donde dicho anilio cicloalquilo estd sin sustituir o sustituldo una, dos o tres
veces con -OH, -O-alquilo (C1-C4) 0 R®.

6. Un compuesto de férmula | de acuerdo con las reivindicaciones 1 a 5, donde

ROes 1. fenllo, donde el fenilo estd sin sustitur o mono- o disustituldo
independienternente entre si con RS,
2. piridito o benzotiofeniio, donde el piridilo y el benzotiofenilo estan sin
sustituir o mono- o disustituidos independientemente entre sl con R8, o
3. un heterocidlio del grupo de tientlo, tiadiazollio, isoxazollio y iazolilo,
donde dicho heterociclilo esta sustituldo con un resto seleccionado entre el
grupo de tienilo, 2-tienllo y 3-tienilo, donde dicho resto estd sin sustituir o
mono- o disustituido independientementes entre sl con RS,

R8 es F, Cl, Br, -O-CHy 0 -C(O)-NH3,

la subestructura D es un resto seleccionado entre el grupo de piridilo, piridil-N-Gxido,

pirrofilo, tienllo, Imidazollio, pirazoilio, oxazolllo, isoxazollio, tlazolio, isotiazolilo,

tiadiazolilo, pirimidinllo, piridazinilo o pirazinilo y esté sin sustituir o sustituldo 1,2, 36 4

vaces con R3 o esta sustituido 1 6 2 veces con =0,

Q es un enlace directo, -C(O)-; -SOz, -CHz-C(O)-NH-, metileno o etileno,

R'  es un 4tomo de hidrégeno,

R®  es un enlace directo o metileno,

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azetidina,

<
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pirrolidina, plperidina y piperazina,
es fltor, cloro, =0, metilo, etilo 0 -NH.,
1. un resto del grupo que contisne los compuestos que se derivan de
azaindolilo (1H-pirrolopiridilo), azetidina, 1,4-dlazepano, Isoxazol, isoquinciina,
piperazina, piperidina, pirazina, piridazina, pirimidina, pirrolidina, quinazolina,
quinolina o tetrahidropirano,

donde dicho resio ciclico estd sin sustituir o0 mono- o disustituido
indepandientemente entre sl con R14, o0
2. fenilo, donde el fenilo esth sin sustituir o mono- o disustituido
independlentsmente entre sf con R14,
es un enlace directo, -(CHz)m, -C(O)- 0 -(CHa2)n-NR™-,

m son los numeros enteros cero, 10 2,

R3 es

un &tomo de hidrégeno, alquilo (C»-C,), azepanilo, ciclopropilo, ciciobutilo,
clclopentilo, ciclohexilo, imidazolilo, cetomorfolinlio, morfolinilo,
[1.4]oxazepanilo, piperidinilo, piperidonlio, plrazinile, plrazolllo, piridazinlio,
piridilo, pidmidilo, pirrolidinlio, 1,4,5,6-tetrahldro-piridazinilo o tetrahidropiraniio,
donde los restos estan sin sustituir o mono- o disustituidos independientemente
entre sf con R14 '
1) un &tomo de hidrégeno,
2) fitior, cloro,
3) -alqullo (Ci-C4), donde el alquilo estd sin sustituir o mono-, di- o
trisustituido Independientements entre sl con R13,
4) -perfluoroaiquiio (C-Cs),
5) fenilo, donde el fenilo estd sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R13,
6) -alquileno (Co-C2)-O-R18, donde R19
a) un atomo de hidrégena,
b) -alquiie {(C4+-C,), donde el alquilo esta sin sustitulr o mono-, di- o
trisustituido independientemnente entre sl con R13,

c) CFy, 0
d) -CHFa.
7) -CN,

8) -NR"“-SO,R",
9) -SOR" dondeses162
10) -SON(R")}R'™ dondetes 162,
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11)  -alquileno (Co-Cy)-C(O)-R",

12)  -alquileno (Co-C4)-C(O)-O-R",

13)  -alquileno (Co-C4)-C(O)}-N(R''»R"2,

14)  -alquileno (Co-Ce)}-N(R")}-R™,

15) -alquileno (Co-C4)-C(O)-O-aiquilena (C2-C4)-C(O)-alquilo (C-Ca),

16) -C(0)O-C(R15, R18)-0-C{O)-R17,

17)  -alquileno (Co-Cz)-C(0)-O-alquileno (Cz-Cs)-0-C(0)-O-alquilo (C+-Ce) 0
18) -C(0)-0-C(R1S5, R18)-0-C(O)}-O-R17,

R11 y R12 son, independientarmnents entre sl, iguales o diferentes y son
1) un dtomo de hidrégeno,

2) -alguilo (C+-C.), donde el alquilo estd sin sustituir o mono-, d- o
trisustituido independientements entre s con R13,

3) -alqull (Co-Ce)-cicloalquilo (Cy-Ce),

49 -OR"0

5) -alqull (Co-Ce)-heterocicliio, donde el alquilo y el heterocicllo,
independientements entre si, estdn sin sustituir 0 mono-, di- o
trisustituldos independientemenie entre &f con R13 y donde el
heterocicllio se selecciona entre el grupo de azetidina, imidazolidina,
morfolina, (1.4)-oxazepano o plrrolidina o

R1t1 y R12 junto con el dtomo de nitrdbgeno al que estin unidos pueden formar un
anlllo que se selecciona entre el grupo de azetidina, imidazolidina, morfolina,
(1,4)-oxazepano, piperazina, piperidina, pirrolidina o iomorfolina,

R13 es filor, -CN, =0, -OH, -CFa, -C(O)}-O-R", -C(O}NR")}-R™, -N(R")}-R™,
—cicloalqullo (Cs-Cs), -glquileno (Ce-Cs)}O-R'™, -SH(CHi)s, -S-R'°, -SO-R",
-SO2-NH o -perfiuoroaiqullo (C:-Cs),

R® y R® son, Independientemente entre si, hidrdgeno, -alqullo (Ci-Cs) ©
-perfluorcalqulio (C+-Ca),

R" y R" son, Independientemente entre s, hidrégeno, -alquilo (C1-C4) © juntos forman
un anillo dei grupo de ciclopropilo, ciciobutilo, ciclopentilc o ciclohexiio, donde
cada anillo est4 sin sustituir o sustituldo de una a tres veces con R™, y

R17 es -alquilo (C,-Ce), -alquil (C-Cs)-OH, -alquil (C1-Ce)-O-alquilo (C+-Ce), -alquil (C+-
Ce)-O-alquil (C:-Cs)-cicioalquilo (Cx-Ce), -alquil (Co-Co)-O-cicloalquilo (Cs-Ce),
donde dicho anllio cicloalquilo esta sin sustituir o sustituldo una, dos o tres
veces con -OH, -O-alqullo (C1-C4) 0 R™.

7. Un compuesto de férmula | de acuerdo con las reivindicaciones 1 a 6, donde
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ROes 1. piridilo o benzotiofenilo, donde el piridilo y el benzotiofenilo estan sin
sustituir o mono- o disustituldos independientemente entre sl con R8, o
2. un heterociclilo del grupo tienilo, tiadiazolilo, isoxazollio y tiazollio,
donde dicho heterocidllio estd sustituldo con un resto seleccionado entre el
grupo de tienilo, 2-tienllo y 3-tienilo, donde dicho resto estd sin sustitulr o
mono- o disustituida independientemente entre sl con RS,
R8 as F, Cl, Br, -O-CH; 0 —C(O)-NH;,

{a subestructura D es piridilo y esta sin sustituir o sustituido 1, 2, 3 4 4 veces con R3 o

osta sustituido 1 6 2 veces con =0,

Q -CH2-C{O)-NH- o metileno,

R'  es un étomo de hidrdgeno,

R*  es un enlace directo,

R14 es fiGor, cloro, =0, metilo, etilo o —=NH;,

Ves piperidina, donde piperidina estd sin sustituir o mono- o disustituida
independlentemnente entre sl con R14, o

G es un eniace diracto,

M es un atomo de hidrdgeno, -alquilo (CC,), isopropilc o piridilo, donde los
restos estan sin susttuir o mono- o disustituidos Independientemente entre sl

con R14,
R3es 1) un &tomo de hidrégeno,
2) fiior, cloro,

3) -alquilo (C+-Cs), donde el alquilo estd sin sustitulr o mono-, di- o
trisustituido independlentemente entre sl con R13,
4) -giquileno {Co-C2)-O-R18, donde R18 es
a) un étomo de hidrégeno,
b) -alquilo (C+-C4), donde el alqulic esté sin sustituir o mono-, di- o
trisustituido iIndependientemente entre si con R13,
5)  -alquileno (Co-Cy)-C(O)}-O-R", 0
8)  -aiqulleno (Co-Cs)}-C(O)-NR")-R™,
R11 y R12 son, independientemente entre si, iguales o diferentes y son
1) un atomo de hidrogeno,
2) -aiquilo (C+~Cs), donde el ailquiic estd sin sustituir o mono-, di- o
trisustituldo Independienternente entre si con R13, o
R11 y R12 junto con el Atomo de nitrdgeno al que estén unidos pueden formar un
anillo que se selecciona entre el grupo de azetidina, imidazolidina, morfolina,
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(1,4)-oxazepano, piperazina, piperidina, pirrolidina o iomorfolina,
R13 es fitior, =0, -OH, -CF3, -C{0)-0-R", -C(O)}-N(R")-R* o -alquileno (Co-Cs)-O-
R10'
Ry R® son Independientaments entre sl, hidrégeno, -alqullo (Ci-Cy) ©
-perfluoroaiquilo (C+-Cs).
8. Un compuesto de férmula | de acuerdo con una o més de las reivindicaciones
1 a 7, donde el compuesto de formula | es
(1-sopropil-piperidin-4-li}-amida del &cido 1-{5-(5-cloro-ticfen-2-il}-Hsoxazol-3-iimetil]-
1H-pirrolof2,3-b]piridina-2-carboxlico,
Ester metllico del écido 1-[5<(5-cloro-tiofen-2-iI)Isoxazol-3-limetif}-2-(1-isopropil-
piperidin-4-icarbamoit)-1H-plrolo[2, 3-b]piridina-5-carboxilico,
Acido 1-{5-(5-cloro-tiofen-2-l)-isoxazol-3-imetil}-2-(1-Isopropil-piperidin-4-licarbamoil)-
1H-pirrolof2,3-b]piridina-5-carboxilico,
5-amida 2-[(1-lsopropil-piperidin-4-il}-amida] del acido 1-[5-(5-cloro-tiofen-2-il)-isoxazol-
3-Iimetif]-1H-pirrolof2,3-b]piridina-2,5-dicarboxilico,
(1-isopropil-piperidin<4-ll}-amida del &cido 1{5-(5-cloro-tiofen-2-}-soxazol-3-imetil)-
1H-pimolof3,2-b]plridina-2-carboxllico,
Acido 1-[5~(5-cloro-tiofen-2-il)-lsoxazol-3-iimetil}-2-(1-sopropil-piperidin-4-icarbamoil)-
1H-pirrolo[3,2-b]piridina-5-carboxdlico,
(1-isopropil-plperidin-4-il)}-amida del &cido 1-{5-{5-cloro-tiofen-2-Hsoxazol-3-Imell}-5-
oxo-4,5-dihidro-1H-pimolo[3,2-b]pirkiina-2-carboxflico,
Ester metflico del &cido 1-{5-(5-cloro-tiofen-2-I)Hsoxazol-3-limetil]-2-(3,4,5,6-tetrahidro-
2H-[1,4]bipiridinil-4-ilcarbamoli}-1H-pirrolo{3,2-b]plridina-S-carboxilico,
Acido  1-[5~(5-cloro-tiofen-2-it)-isoxazol-3-iimetil]-2-(3.4,5,6-tetrahidro-2H-{1,4"bipiridI-
nil-4-licarbamoll)-1H-pirrolo[3,2-b)piridina-5-carboxllico,
(1-isopropil-piperidin-4-il}-amida del &cido 1-[5-(5-cloro-tiofen-2-il)-lsaxazol-3-limetil}-5-
(2-metoxi-etoxi)-1H-pirrolo[2,3-c]plridina-2-carbaxdlico,
(1-isoproplil-piperidin-4-ll}-amida del acido 1-[5-(5-cloro-tiofen-2-il)-Isoxazol-3-ilmetil]-5-
(2-hidroxi-etoxi)-1H-plrrolof2,3-c]piridina-2-carboxflico,
(1-isopropil-plperidin-4-l}-amida del acido 1-[(5-cloro-piridin-2-iicarbamoil)}-metil}-5-(2-
metoxi-etoxi)-1H-plrrolo[2,3-c]piridina-2-carboxilico,
(14sopropii-piperidin-4-l)-amida del &cido 1-{(5-cloro-piridin-2-iicarbamoil)}-metil]-5-(2-
hidroxi-etoxi)-1H-pirrolof2,3-c]piridina-2-carboxdlico,
(1-isopropil-plperidin-4l}-amida del &cido 1-(6-cloro-benzo{bjtiofen-2-limeti)-5-(2-
metoxi-etoxd)-1H-pirrolo[2,3-c]piridina-2-carboxllico, o
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(1-sopropll-plperidin4-il}-amida del é&cido 1-(6-cloro-benzolbltiofen-2-iimetil)-5-(2-
hidroxi-etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxflico.

9, Un procedimiento para la preparacién de un compuesio de la férmula segin
una o més de [as relvindicaciones 1 a 8, que comprende corkiensar un compuesto de
la formula 29 con un compuesto de la férmula HR* para dar un compuesto de la
formula 30 y, opcionalmente, convertir el compuesto de la formula 30 en un
compuesto de la formula |,

R R
N R% —— N Rs ——= férmula |
,'qu

L
29 30
en donde el resto R tiene el significado de -N(R')}-R%-V-G-M seg(n se indica en las
relvindicaciones 1 a 8, perc en que en los grupos funcionales R" también puede estar
presente en forma de grupos que se transforman subsigulentements en los grupos
funcionales finales presentes en -N(R'}-R*-V-G-M, y en que el resto R™ significa el
grupo QR0 puede significar un grupo que se transforma subsigulentemente en el
grupo -Q-R’, y en que el grupo -C(0)-R® puede ser un grupo 4cido carboxllico o sus
derivados, y en que los grupos R™ en las férmulas 29 y 30 tienen las definiciones
comrespondientes te R® en la formula | segin se define en las relvindicaciones 1 a 8 0
grupos funcionales en ellas también pueden estar presentes en forma protegida o en
forma de grupos precursores.
10. Una preparacién farmacéutica, que comprende al menos un compuesto de la
formula | de acuerdo con una o mas de las relvindicaciones 1 a 8 en todas sus formas
esterecisoméricas y mezclas de las mismas en cualquler relacién y/o sus sales
fisiolégicamente tolerables y un vehiculo farmacéuticamente aceptable.
11.  El uso de un compuesto de la férmula | de acuerdo con una o més de las
relvindicaclones 1 a 8 en todas sus formas esterecisoméricas y mezclas de las
mismas en cuaiquler relacibn y/o sus sales fislolégicamente tolerables para la
produccién de productos farmacéuticos para la Inhibicién del factor Xa y/o el factor
Vila o para Infiuir sobre la coagulacién sanguinea o la fibrinolisis.
12. £l uso de acuerdo con la reivindicaciébn 11 para una formacién anormal de
trombos, infarto de miocardio agudo, trastomos cardiovasculares, angina inestable,
tromboembolla, clerme de vasos agudo asoclado con una terapla trombolftica o
angloplastia coronarla transluminal percutinea (PTCA), ataques isquémicos
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transitorios, apoplejla, claudicaclon intermitente, injerto de bypass de las arterias
coronarias o periféricas, estrechamiento del lumen de vasos, reestencsis después de
una angioplastia coronaria o veriosa, mantenimiento de la patencla de acceso vascular
en pacientes con hemodiélisis a largo plazo, formacion patoldgica de trombos que
tiene lugar en las venas de las extremidades inferiores después de una drugla
abdominal, de rodilla o de cadera, riesgo de tromboembolia pulmonar, coagulopatia
intravascular sistémica diseminada que se produce an sistemas vasculares durante el
choque séptico, clertas Infecclones viricas o céincer, 0 para redudr una respuesta
inflamatoria, fibrinolisis, o tratamiento de la enfermedad cardiaca coronaria, infarto de
miocardio, angina de pecho, reestencsis vascular, por ejemplo reestenosis posterior a
una angioplastia tal como PTCA, sindrome de distrés respiratorio en adultos,
insuficlencia de mitiples 6rganos, trastomo de coaguiacion intravascular diseminada,
y trombosis de venas profundas y de venas proximales, que pueden producirse
después de una cirugla.
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Resumen
DERIVADOS DE AZAINDOL COMO INHIBIDORES DEL FACTOR Xa

La prasents invencion se reflere a compuestos de la férmula (1),

R3 T,
(2/ i—ﬁ—\ N—R:-v—G-M

)
Q
Lo

(1)

A

enlaque R, R, R, R} Q, V, Gy M tienen los significados indicados en las
relvindicacionas. Los compuestos de la fomula (l) son compuestos
farmacoldgicamente activos vallosos. Muestran un fuerie efecto antitrombético y son
adecuados, por ejemplo, para la terapla y profilaxis de trastornos cardiovasculares
tales como enfermedades tromboembdlicas o reestencsis. Son inhibidores reversibles
de las enzimas de la coagulacién sangulnea factor Xa (FXa) y/o factor Vlla (FVila) y,
en general, pueden aplicarse en situaciones en las que estd presente una actividad
Indeseada del factor Xa yfo del factor Vila o en situaciones para cuya curacion o
prevencién se desea la Inhlbicién del factor Xa y/o del factor Vlla. Ademas, la
Invencién se refiers a procesos para la preparacién de compuestos de la formula (1), a
su uso, en particular como Ingredientes activos en productos farmacéuticos, y a
preparaciones farmacéuticas que los contisnen.
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REIVINDICACIONES
Un compuesto de la férmula |,
R3 T,
4 N\ N—RE-v—G-M
| |
) 4
Ro

.enlaque
1)un arilo de 8 a 14 mlembros monociclico o biclclico, donde el arilo estA mono-
, di- o trisustituido independlentamente entre sf con RS,
2)un heterociclilo de 4 a 15 miembros monociclico o biciclico del grupo de ben-
cimidazolllo, 1,3-benzodioxolilo, benzofuranilo, benzoxazolllo, benzotiazolllo,
banzotiofenllo, cinolinlio, cromanilo, indazolilo, Indolilo, Isocromanilo, Isoindollio,
isoquinolinllo, fenllpiridilo, ftalazinilo, pteridinilo, purinilo, piridilo, piridoimidazoli-
lo, piridopiridinilo, piridopirimidinllo, pirimidinilo, quinazolinilo, quinolilo, quinoxa-
linllo o 1,4,5,6-tetrahidro-piridazinilo, donde dicho heterocicillo esth sin sustituir
0 mono-, di- o trisustituido independientemente entre si con RB, o
3)un heterocidilo de 4 a 15 miembros monocliclico o bicldico, quse contiens uno,
dos, tres o cuatro heteroétomos seleccionados entre nitrdgeno, azufre u oxige-
no,
donde dicho heterocicllic estd sin sustituir o mono-, di- o trisustituido indepen-
dientemente entre sl con RB, y que esta adiclonalmente sustituldo con un hete-
rocicliio de 4 a 15 miembros monociclico o biciclico, que contiene uno, dos, tres
0 cuatro heteroéitomos seleccionados entre nitrdgeno, azufre u oxigeno,
donde el heterociclilo esta sin sustituir, mono-, di- o trisustituldo independien-
temente entre sl con R8,

1)  halégeno,
2) -NO,,

3) <N,

4) ~C(O)-NH,,
5  -OH,

6) -NH,,
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T) -O-CF,,
8)un arilo de 6 a 14 miembros monociclico o biciclico, donde el arflo esta mono-
, di- o trisustituido independientements entre si con halégeno o -O-alquilo {C,-
).
9)alquilo (C-C;), donde el alquilo esta sin sustitulr o mono-, di- o trisustituldo
independientemente entre sl con halégeno, NH;, -OH o un resto metox,

10) -O-alquilo (C;-Cs), donde el alqullo esté sin sustituir o mono-, di- o
trisustituido independientemente entre s! con halégeno, NHz, -OH o un resto
metoxi,

11) -80,CH; 0

12) -SOrCF;,

con la condicién de que R8 sea al menos un halégeno, -C(0)-NH; o un resto -O-alquilo
(C+-Chs), si R° es un arllo de 8 a 14 miembros monocidico o bicldlico,
la subestructura

o)

en la formula | es
un grupo clclico saturado, parciaimente insaturado o aromético de 4 a 8 miembros que
contiena cero, 1, 2, 3 6 4 heteroétomos seleccionados entre nitrdgeno, azufre u oxige-
no y estd sin sustitulr o sustituido 1, 2, 3, 4, 5 6 6 veces con R3 o sustituido 1 6 2 ve-
ces con =0, con la condicién de que dicho grupo ciclico no sea un resto fenllo,
Q es un enlace directo, -alquileno (Co-C2)-C(O)-NR'%-, -NR™-C(O)-NR"-, -NR"*-C(0)-,
-SOz, alquileno (C-Cs), <(CHz)m"NR"*-C(O)}-NR"’-(CH;)-, {CH2)n-NR"-C(O)-(CH2)-,
~(CH)m-S~-(CH2)ar, <(CHa)mC{OHCHa)a~, <(CH2)m-SONR™~{CHg)w-, {CHz)m-NR'-S0O-
(CHa}=, -(CH2)m-NR"-SONR'{CHy)y-, ~(CHa)n-CH(OH}HCHz)s-, <{CHg}e-O-C(O)-
NR'“-(CH,),-, -alquileno (Cz-C,)-O-alquileno (Cg-Cy), -alquileno (CCs)-S(0)-,
-alquileno (C2-Cs)}-S(0)r, <{CH2)m-NR™-C(0)-O-(CH,),-, -alquileno (C2-Ca)-S(0)rNH-
(R™)-, -alqulleno (C2-C3)}-N(R™)- 0 -alquileno (Cy-C3)-C(0)-O-(CHz)m~,
donde R es como se define a continuacion, y donde n y m son Independientemente
entre sl, iguales o diferentes y son los nimerocs enteros cero, 1, 2, 3, 4, 5 6 6, donde
los restos alquileno que se forman por -(CHa)m- 0 -(CHg)s~ estan sin sustituir o mono-,
di- o trisustituidos independientemente entre sl con halégeno, -NH; 0 -OH; o
-cicloalquileno (Cs-Cs), donde el cicloalquileno esté sin sustituir o mono-, di- o
trisustituido independientemente entre si con halégeno, -NH; o -OH;
R'  es un &tomo de hidrégeno, -alquilo (C,-C.), donde el alquilo esta sin sustituir o
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sustituido de una a tres veces con R13; -alquileno (C4+-C3)-C(0)-NH-R®, -alquileno (C-
C3)-C(0)-0-R", un arilo de 6 a 14 miembros monaciclico o biciclico, donde el arllo
est4 mono-, di- o trisustituido independientemente entre sl con R8, donde RS es

como se ha definldo anteriorments; un hetsrociclllo de 4 a 15 miembros monociclico o

biciclico que contiene uno, dos, tres o cuatro heteroatomos selecclionados entre

nitrégeno, azufre u oxigeno; -perfluoroalquileno (C4-C;), -alquileno (C,-Cs)-S(0)-
alqullo (C,-C,), -alqulleno (C,-C3)-S(O)zalquilo (C1-Cs), -alquileno (C,-C3)-S(0)-N(R*)-

RY, -alquileno (C4-Cs)-O-alqulio (C,-C,), -alqulleno (Ce-Cs)-cicioalquiio (C5-Cy) 0

alquileno (C;-C;)-het, donde het es un resto ciclico de 3 a 7 miembros que contiene

hasta 1, 2, 3 6 4 heterodtomos seleccionados entre niirégeno, azufre u oxigeno,
donde dicho resto ciclico esté sin sustituir o mono-, di- o trisustituido
independientemente entre sl con R14,

R* y R? son, independientements entre sl, iguales o diferentes y son un

&tomo de hidrégeno o -alquilo (C4-Cy),

R?es un enlace directo o -alquileno (C,-Cs), 0

R'yR® junto con los tomos a los que estén unidos pueden formar un grupo

clclico de 6 a 8 mlembros que contlene 1, 2, 3 6 4 heterodtomos
selecclonados entre nitrdgeno, azufre u oxigeno, donde dicho grupo
ciclico esta sin sustituir o mono-, di- o trisustituldo Independientemente
entre si con R14,

R'-N-R2-V puede formar un grupo cldlico de 4 a 7 miembros que contiene 1, 2, 3 6 4
heteroétomos seleccionados entre nitrdgeno, azufre u oxigeno, donde dicho
grupo cldlico esta sin sustituir o mono-, di- o trisustituido independientemente
entre sl con R14,

R'* es halbgeno, -OH, =0, -alquilo (C4-Cy), -alcoxi (Cy-Cy), -NO,, -C{O)-OH, CN, -NH,,

-C(O)-O-alquio (Ci-C4). -alquil (Co-Ce)-SOralquila (Ci-Cs), -alquil (Co-Ca)-SOr

perfluoroalquilo (C1-Cs), -alquil (Co-Ca)}-SO-N(R'*)-R*, -C(O)-NH-aiqullo (C,-Cy),

-C(O)-N[alqullo (C,-Ce)lz» -NR"™-C(O)-NH-alqullo (Ci-Cy), -C{O}NH;, -S-R"™ o -NR"-

C(O)-NH-{alguilo (C-Cs)l2,

donde R" y R*' son, Independientements entre sf, un étomo de hidrogeno,

-perflucroalquilo (C4-Cs) 0 alquilo (C4-Ce),

Ves 1) un resto ciclico de 3 a 7 miembros, que contiene 1,2,36 4

heteroAtomos seleccionados entre nitrégeno, azufre u oxigeno, donde dicho resto

clclico esti sin sustituir o mono-, di- o trisustituldo independlentemente entre sl con

R14,
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2) un arllo de 6 a 14 miembros, donde el arllo estéd sin sustituir o mono-, di- 0
trisustituido, independientements entre s, con R14, o

3) un heterociclilo de 4 a 15 miembros, menociclico o biciclico, donde dicho
heterociclilo esté sin sustituir o mono-, di- o trisustituido, independientemente entre s,

con R14,

G es un enlace directo, ~(CH2)m"NR"*-8O-NR™-(CHy)y-, ~(CH2)m-CH(OH)<CHa)y,
«CHa), {CH2)m-0-{CH2)-, ~(CH2)m-C{O}NR-(CHz)r-, (CH2)-SO{CHz)r-,
*(CHa)nNR™-C{O}NR"*-(CH)s, {CH2)m-NR'*-C{OCHz)r, {CHa)m-C(O){CH2)r,
~CH,)-S-(CHa)n-, ~(CHa)m-SONR(CHz)r, ~(CHa)n-NR"-SO-(CHz)-, <(CH2)-NR™,
~(CH3)-0-C(O)-NR'’~(CH,)s- 0 {CH2)m-NR'*-C{0)}-O~(CHa)s-,
n y m son, independientemente entre s, iguales o diferentes y son los

ndmeros enteros cero, 1,2, 3, 4,5 0686,

Mes 1)
2)

3)
4)
5)

6)

4]

8)

R3es 1)
2)
3)

4)

un atomo de hidrégeno,

-alquilo (C,-C,;), donde el alquilo esta sin sustituir o mono-, di- o tri-
sustituido, independientementa entre si, con R14,
-C(O)}N(R11)-R12,

~(CHz)mNR',

un arllo de 6 a 14 miembros, donde el arilo esta sin sustituir 0 mono-
di- o trisustituido, independisntemente entre sl, con R14,

un heterocidlllo de 4 a 15 miembros monocidico a biciclico, donde el
heterociclilc estad sin sustituir o mono-, d- o trisustituido, Indepen-
dientemente entre sl, con R14,

~cicloalquilo (Cy-Cs), donde dicho cicloalquilo esta sin sustitulr o mo-
no-, di- o trisustituido, independlentemente entre si, con R14, o

un resto ciclico de 3 a 7 mlembros que contiene 1, 2, 3 6 4 heteroa-
tomos seleccionados entre nitrdgeno, azufre u oxigeno, donde dicho
resto ciclico estd sin sustituir o0 mono-, di- o trisustituldo, Indepen-
dientements entre si, con R14, donde R14 es como se ha definido
anteriorments,

un Atomo de hidrégeno,

halégeno,

-alquilo (C,-C,), donde el alquilo esta sin sustituir o mono-, di- o tri-
sustituido, Independientemente enfre sl, con R13,

-perfluoroalquilo (C-Cs),



10

15

20

25

30

5)

8)

7

8)
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18)

20)

21)

22)

23)

24)
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fenilo, donde el fenilo esta sin sustituir o mono-, di- o trisustituido,
independientemente entre si, con R13,
-alquileno (Co-C,)-0-R19, donde R19 es
a) un atomo de hidrégeno
b) -alquilo (C4-C,), donde el alquilo esta sin sustituir
0 mono-, di- o trisustituido, Independientemente

entre si, con R33,
c) -CFy, 0
d) -CHF;,
-NO,,
-CN,

-SO,-R'', donde s as 16 2,

-SO-N(R')-R'?, donde tes 1 6 2,

-alqulleno (Co-C.)-C{O)-R",

-alquilenc (Co-C4)-C(O)-O-R",

-alquileno {Cy-C4-C(O)}-N(R"")}-R*,

-alqulleno (Co-C}-N(R"')-R',

-NR™ -SOz-R"‘.

-S-R“'.

-alquileno {Cq-C2)-C(O)-O-alquileno (C-C,)-0O-C(O})-alquilo (C+-Cy),
-C(0)-0-C(R15, R18)-0-C(0)-R17,

-alquileno (Cq-C3)-C(0O)-O-alquileno (C-C,)-O-C(O)-O-alquilo (C,.
Co).

-C(0)-0-C(R15, R16)-0-C(0)-0-R17,

-alquileno (Co-C,)-arllo (Ce-Ci4), donde el arilo estd mono-, di- o tri-
sustiuido, independientementa entre si, con R13,

-alquileno (Cy-C,)-heterociclilo (C,-Cs), donde el heterocicliio estd
sin sustituir o mono-, di- o trisustituldo, independientemente entre sf,
con R13,

-alquileno (Cy-C.)-cicloalquilo {Cx-Cs), donde el cicloalquilo esta sin
sustituir o mono-, di- o trisustituido, Independientementes entre s,
con R13,

-alquileno (Co-C,)het, donde het estd sin sustituir o mono-, di- o
trisustituido, independientements entre sl, con R13,
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25) -alquileno (Go-C,)-O-CHz-perfluoroaiquileno (C,-Cs)-CHe-O-alquilo
(Ca-Co),
26) -SO.~N(R")-R'?, donde wes 1 6 2,
27) -alquileno (C¢-C,)-C(O)}-N(R"')-R", 0
5 28) -alquileno (Co-C.)-N(R")-R®?, o
29) un resto de la siguiente lista

)
T A Ay

\<—§ S 3 R

Xt

&rﬂ )"’vzrj , /LNH

donde Me es metilo o,
si dos restos -OR19 estéin unidos a atomos adyacentes, pueden formar junto con los

10 atomos a los que estén unidos un anillo de 5 6 6 miembros que esta sin sust-
tuir o sustituido una, dos, tres o cuatro veces con R%,
R23es 1) un atomo de hidrégeno,
2) halégeno,
3) -alquiio (C,-C,), donde el alquilo esta sin sustituir o mono-, di- o tri-
15 sustituido, independientemente entre sl, con R13,

4) -parfiuoroalqulio (C4-Cs),
5) -alquileno (Co-C,)-O-R19, donde R19 es

a) un atomo de hidrdgeno
b) -alquile (C+-C,), donde el alquilo esta sin sustituir
20 o mono-, di o trisustituido, Independientemente

entre si, con R13,
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7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

19)
20)

21)

22)
23)
24)
25)

o/
S5
c) CF;, 0
d) -CHF,,
'Noz.
-CN,

-SO,R",dondeses 162,

-SO~N(R'')-R", donde tes 162,

-alquileno (Co-C4)-C(O)-R",

-alqulleno (Co-C,)-C(O)-O-R",

-alquileno (Co-C)-C{O)-N(R"')-R"?,

-alquileno (Co-C,-N(R"')}-R™,

-NR™ -SO:-R“’.

_S_R10.

-alquileno (Co-C2)-C(0)-O-alquileno (C-C,)-0-C{O)-alquillo (Cs-C,),
-C(0)>0-C(R15, R16)}-0-C(0)-R17,

-alquileno {Co-C2)-C(0)-O-alquiteno (Cz-C,)-0-C(0)-O-alquilo (Cy.
Ce).

-C(0)-0-C(R15, R16)-0-C(0)-0-R17,

-alquileno (Cy-C,)-arilo (Cs-C14), donde el arilo estd mono-, di- o tri-
sustituldo, independlentemente entre si, con R13,

-alquileno (Co-C.4)-O-CHz-perfluoroalquileno (C.-C,)-CH--O-alquilo
(Ce-Ca).

-S0,~N(R"')-R™ dondewes 16 2,

-alquileno (Co-C4)}-C(O)-N(R")-R",

-alqulleno (Co-C-N(R')-R™, o

un resto de la siguiente lista
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donde Me es metilo o,

sl dos restos -OR19 estén unidos a atomos adyacentes, pueden formar junto con los
aAtomos a los que estén unidos un anllio de 5 6 6 miembros que esta sin susti-
tuir o sustituido una, dos, tres o cuatro veces con R,

R y R son, Independientements entre sl, iguales o diferentss y son

1)
2)

3)
4)
5)

6)
7
8)

un étomo de hidrégeno,

-alqullo {(C-Cs), donde el alquilo esta sin sustitulr o mono-, di- o tri-
sustituido independientemente entre sl con R13,

-alquil (Co-Cs)-cicloalqullo (Cx-Cy),

-SO-R™, donde tes 1 6 2,

-alqull (Co-Cs)arilo (Ce-Cys). donde el alquilo y el arilo,
independientemente entre si, estdn sin sustituir o mono-, di- o
trisustituidos con R13,

-perfluoroalquilo (C+-Cs),

-O-R", 0

-alquil (Co-Ce)-heterocicilio (C.-C,), donde el alquilo y el heterocicli-
lo, iIndependientements entre sl, estan sin sustituir o mono-, di- o tri-
sustituidos con R13, 0

20 R11y R12 junto con el 4tomo de nitrégeno al que estan unkios pueden formar un ani-
llo heteroclclico monociciico de 4 a 7 miembros que ademés del 4tomo de ni-
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trgeno puede contener uno o dos hetero&tomos en el anilio Iguales o diferen-
tes selecclonados entre oxigeno, azufre y nitrégeno; donde dicho anilio hetero-
ciclico esta sin sustituir o mono-, di- o trisustituido independientemente entre sl
con R13,
5 R13 es halégeno, -NOy, -CN, =0, -OH, -CF3, -C{O)}-0-R™, -C(O)-N(R")-R*,

N(R')-R®, - cicloalquilo (Cs-Cs), -alquileno (Co-C3)}-0-R™, -SI-(CHy)s, -N(R™)-
S(O)R™, donde u es 1 6 2, -8-R", -SO-R™, donde r es 1 6 2, -S(O)-N(R")-
R®, donde v es 1 6 2, -C(O)-R", -alquilo (C,-Cs), -alcoxi (C+-Cs), fenilo, fenil-
oxl-, -0-CF3, -alqull (Co-C4)-C(O)-0O-C(R15,R18)-0-C{O)}-R17, -alcox] {C+-Cy)-

10 fenilo, -alquil (Co-C,)-C{O)Y-O-C(R15, R16)-0-C(O)-R17, -perflucroaiquilo (C,-
Cs), -O-R15, -NH-C(O)-NH-R'?, -NH-C(0)-0-R"™, 0 un resto de la sigulents lista

N
j\ﬁ'./u in’:’m» = e \(-zo A 3 o
e gy H;E-( <O

ﬁlnr‘ rogye ey &

)‘i?

donde Me es metilo,
R33 es haldgeno, -NO,, -CN, =0, -OH, -CF,, -C(0)-0-R", -C{O)-N(R™)}-R”,
15 -N(R"}-R®, -alquileno (Cg-Cs)}-O-R'®, -Si-(CHa)s, -N(R'")-S(0),-R", donde u es
16 2, -S-R™, -SO-R", donde r es 1 6 2, -S(O),N(R'")-R®, donde ves 1 6 2,
-C(O)-R", -alquilo (C:-Ca), -alcoxt (C:-Cs), fenll-oxi-, -O-CF,, -alquil (Co-Cy)-
C(0)-0-C(R15,R16)-0-C(0)-R17, -alcoxi (C,-C)-fenllo, -alquil (Co-C4)-C(0)-0-
C{R15, R16)-0-C(0)-R17, -perfluoroalquilo (C,-Ca), -O-R15, -NH-C(O)}-NH-R",
20 -NH-C(0)-0-R"™, o un resto de Ia sigulents lista
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donde Me es metilo,
RY y R® son, Independientemente entre si, hidrégeno, -alquilo (C4-Cs), -alquil (Co-Cs)-
OH, -alquil (Cy-C,)-O-alquilo {C4-Cy) o -perflucroalquilo (C-Cs),
5 R15 y R16 son, independientamente entre sl, hidrégeno, -alqullo (C,-Cs), 0 junto con el
atormo de carbono al que estan unidos pueden formar un anilio carbociclico de
3 a 6 miembros que estd sin sustituir o sustituido de una a tres vaces con R, y
R17 es -alqulio (C,-Cs), -alquil (C-Cy)-OH, -alquil {C,-Cy)-O-alquilo (C-Cs),
-cicloalquilo (Cy-Cs), -alquil (C+-Ce)-O-alqull (C,-Cs)-cicioalquilo (Cy-Ca), -alquil
10 (Co~Ce)-cicloaiqulio (Cx-C;), donde dicho anllio cicioaiquiio estd sin sustitulr o
sustituido una, dos o tres veces con -OH, -O-alquilo (C1-Cs) 0 R™,
en todas sus formas esterecisoméricas y mezclas de las mismas en cualquier
relacién, y sus sales fislolégicamente tolerables.
@ Un compuesto de férmula de acuerdo con la relvindicacién 1, donde
15 R%es 1)un arilo de 8 a 14 mlembros monaciclico o biciclico del grupo de feniio,
naftilo, bifeniillo, antrilo o fluorenilo, donde el arilo esta mono-, di- o trisustituido
Independienternente entre sl con R8,
2) un heterociciiio del grupo de bencimidazolilo, 1,3-benzodioxolilo,
benzofuranlio, benzaxazoilio, benzotiazoilio, benzotiofentilo, cinolinilo, cromaniio,
20 Indazolilo, indolilo, isocromanilo, isoindollio, isoquinolinilo, fenlipiridilo, ftalazinilo,
pteridinilo, purinilo, piridilo, piridoimidazolilo, piridopiridinlio, piridopirimidiniio,
pirimidinilo, quinazolinilo, quinalilo, quinoxalinilo o 1,4,5,6-tetrahidro-piridazinilo, donde
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dicho heterocicllio esta sin sustituir o mono-, di- o trisustituido independientemente
entre sl con R8, 0

3) un heterocidlilo, donde el heterocicillo se selecciona entre el grupo de
acridinilo, azabencimidazolilo, azaespirodecanllo, azeplinilo, azetidinlio, aziridinilo,
bencimidazolilo, benzofuranilo, benzotiofuranilo, benzotiofenilo, benzoxazolilo,
benzotiazollio, benzotriazolilo, benzotetrazolilo, banzolsoxazolilo, benzoisotiazolilo,
carbazolilo, 4aH-carbazolilo, carbolinilo, cromanilo, cromenlio, cinolinilo,
decahidroquinoliniio, 4,5-dihidrooxazolinilo, dioxazolllo, dioxazinilo, 1,3-dioxolanilo,
1,3-dioxolenilo, 6H-1,5,2-ditiazinllo, dihidrofuro{2,3-b}-tetrahidrofuranilo, furanilo,
furazanilo, imidazolidinilo, imidazolinilo, imidazolilo, 1H-Indazolilo, indolinilo,
indolizinilo, indolilo, 3H-indolilo, isobenzofuranilo, isocromanilo, isoindazolilo,
isoindolinilo, isoindolilo, isoquinolinilo, isotlazolllo, isotiazolidinllo, Isotiazolinilo,
Isoxazolilo, isoxazolinlio, isoxazolidinilo, 2-isoxazolinlio, cetopiperaziniio, morfolinilo,
nafliridinilo, octahidrolsoquinolinlio, oxadiazolllo, 1,2,3-oxadlazollio, 1,2,4-oxadiazolllo,
1,2,5-oxadlazolilo, 1,3,4-axadlazolilo, 1,2-oxa-tlepanilo, 1,2-oxatiolanllo, 1,4-
oxazepanilo, 1,2-oxazinilo, 1,3-oxazinilo, 1,4-oxazinilo, oxazolidinllo, oxazolinilo,
oxazolilo, fenantridinilo, fenantrolinilo, fenazinlio, fenotiazinilo, fenoxatiinilo,
fenoxazinilo, ftalazinlio, plperaznilo, plperidinilo, pteridinilo, purinilo, piranilo, pirazinilo,
pirazolidiniio, pirazolinlio, pirazollio, piridazinilo, piridooxazolilo, pirldoimidazolilo,
piridotlazolilo, piridilo, pirimidinilo, pirrolidiniio, pirrolidinoniio, pirmolinilo, 2H-plrrolilo,
pirollio, quinazolinlio, quinolinlio, 4H-quinolizinilo, quinoxallnilo, quinudiidiniio,
tetrahidrofuranilo, tetrahidroisoquinclinilo, tetrahidroquinolinllo, 1,4,5,6-tetrahidro-
piridazinilo, tetrahidropiridinilo, tetrahidrotiofenllo, tetrazinlio, tetrazollio, 6H-1,2,5-
tiadiazinilo, 1,2,3-tiadiazolllo, 1,2,4-tladiazolilo, 1,2,5-tiadiazolllo, 1,3,4-tadlazolilo,
tiantrenllo, 1,2-tiazinlio, 1,3-tiazinllo, 1,4-tiazinllo, 1,3-tazolllo, tiazolllo, tiazolidinilo,
tiazolinilo, tienllo, tietanllo, tienctiazolilo, tienooxaxolilo, tienoimidazolilo, tietanllo,
tiomorfolinlio, tiofenolilo, tiofenilo, tiopiranilo, 1,2,3-trlazinilo, 1,2,4-triaznllo, 1,3,5-
triazinllo, 1,2,3-triazolilo, 1,2,4-triazolllo, 1,2,5-friazolilo, 1,3,4-triazolilo y xantenlio, don-

de dicho heterocicllio esté sin sustituir o mono-, di- o trisustituido
independientemente entre sl con RS, y
que ademés esta sustituldo con un heterocicliio seleccionado entre el grupo de
acridinilo, azabencimidazolilo, azaespirodecanilo, azepinilo, azetidinilo, aziridinlio,
bencimidazolilo, benzofuranilo, benzotiofuranlio, benzotiofenilo, benzoxazolilo,
benzotiazolilo, benzotriazolilo, benzotstrazolilo, benzoisoxazolllo, benzoisotiazolilo,
carbazollio, 4aH-carbazolllo, carbolinilo, cromanilo, cromeniio, cinolinilo,

ZF|
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decahidroquinoiinilo, 4,5-dihidrooxazoliniio, dioxazolllo, dioxazinilo, 1,3-dloxolanilo,
1,3-dloxolenllo, 6H-1,5,2-dltiazinilo, dihidrofuro[2,3-b]-tetrahidrofuranilo, furanilo,
furazanilo, imidazolidinilo, imidazolinilo, imidazolilo, 1H-indazolilo, indolinilo,
indolizinilo, indolilo, 3H-indolilo, Isobenzofuranilo, isocromanilo, isoindazolilo,
isoindolinilo, isoindolilo, isoquinolinilo, Iscotiazolllo, isotiazolidinilo, isotiazolinlio,
isoxazolilo, isoxazolinllo, isoxazolidinilo, 2-isoxazolinllo, cetopiperaziniio, morfolinilo,
naftiridinilo, octahidrolsoquinolinilo, oxadiazolilo, 1,2,3-oxadiazolilo, 1,2,4-oxadiazollio,
1,2,5-oxadlazolilo, 1,3,4-oxadiazolllo, 1,2-oxa-tiepanilo, 1,2-oxatlolanilo, 1,4-
oxazepanllo, 1,2-oxazinilo, 1,3-oxazinllo, 1,4-oxazinllo, oxazolidinilo, oxazolinilo,
oxazolilo, fenantridinilo, fenantroliniio, fanazinilo, fenotiazinilo, fenoxatiinilo,
fenoxazinllo, ftalazinilo, piperazinilo, piperidinilo, pteridinlio, purinile, piranilo, piraziniio,
pirazolidinilo, pirazolinilo, pirazolllo, piridazinilo, piridooxazolilo, piridoimidazolilo,
piridotiazolilo, piridilo, pirimidinilo, pirrolidinilo, pirrolidinonilo, pirrolinilo, 2H-pirrolilo,
pirrolilo, quinazolinilo, quinolinilo, 4H-quinclizinilo, quinoxalinilo, quinuclidinlio,
tetrahidrofuranilo, tetrahidrolsoquinolinilo, tetrahidroquinolinilo, 1,4,5,6-tetrahidro-
piridazinilo, tetrahidropiridiniio, tetrahidrotiofenilo, tetrazinilo, tetrazoalilo, 6H-1,2,5-
tiadiazinllo, 1,2,3-tiadlazolilo, 1,2,4-tiadiazolilo, 1,2,5-4adiazolilo, 1,3,4-tiadiazolilo,
tiantrenilo, 1,2-tlazinllo, 1,3-tiazinilo, 1,4-iazinilo, 1,3-tiazolllo, tiazolilo, tiazolidinilo,
tiazolinilo, tlenilo, tietanilo, tienotiazolilo, ienooxazolilo, tiencimidazolllo, tietanilo,
tiomorfolinilo, tiofenalilo, tiofenito, tiopiranilo, 1,2,3-triazinilo, 1,2.4-triazinilo, 1,3,5-
trlazinilo, 1,2,3-triazolilo, 1,2,4-riazollio, 1,2,5-triazolilo, 1,3,4-triazolllo y xantenilo,
donde heterocidlilo esta sin sustituir o mono-, di- o frisustituldo independientemente
entre sl con R8,

R8es 1) halégeno,

2) -NO.,

3) -CN,

4) -C(O)-NH,,

5) -OH,

6) -NH;,

7) -O-CF,,

8) un arilo de 6 a 14 miembros monaciclico o biciclico, donde el arllo
estd mono-, di- o trisustituido independientemente entre si con halé-
geno o -O-aiquilo (Cy-Cs),

9) -alquilo {C+-Cs), donde el alquilo esté sin sustitulr o mono-, di-o
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trisustituido independientemente entre sl con haldgeno, NHz, -OH o
un resto metoxi,

10) -O-alquilo (C,-Cs), donde el alquilo esti sin sustituir o mono-, di- 0
trisustituldo independientemente entre sl con halbgeno, NH,, -OH o
un rasto metox,

11) -S0O,CH3 0

12) -S0,-CF;,

con la condicién de que R8 sea al menos un halégeno, -C(O)-NH, o un resto —-O-
alquilo (C+-Cs). si R? es un arilo de 6 a 14 miembros monocidlico o biciclico, donde el
arllo es como se ha definido anteriorments,

la subesiructura D es un resto selecclonado entre el grupo azetidina, azetina,
azocano, azocano-2-ona, ciclobutilo, ciclooctano, cicloocteno, ciclopentilo,

ciclohexllo, cicloheptilo, clclooctllo, 1,4-diazepano, 1,2-dlazepina, 1,3-diazepina, 1,4-
diazepina, [1,4]diazocano, [1,2]diazocan-3-ona, [1,3]dlazocan-2-o0na, dioxazol, dioxazl-
na, dioxol, 1,3-dioxoleno, 1,3-dloxolano, furano, imidazol, imidazolina, imidazolidina,
Isotlazol, isotiazolidina, isotiazolina, isoxazol, isoxazolina, isoxazolldina, 2-isoxazolina,
cetopiperazina, morfolina, 1,2-oxa-tiepano, 1,2-oxatiolano, 1,2-oxazina, 1,3-oxazina,
1,4-oxazina, oxazol, [1,4]oxazocano, [1,3]Joxazocan-2-ona, oxetano, oxocano, oxocan-
2-ona, piperazina, piperidina, pirano, plirazina, pirazol, pirazolina, pirazolldina, pirldazi-
na, piridina, plrimidina, pirrol, pirrolidina, pimolidinona, plirrolina, 5,6,7,8-tetrahidro-1H-
azocin-2-ona, tetrahidrofurano, tetrahidropirano, tetrahidropliridina, tetrazina, tiadlazina,
tiadiazol, 1,2-tiazina, 1,3-iazina, 1,4-tiazina, 1,3-fiazol, lazol, tlazolidina, tlazolina, tle-
tano, tiocano, tiocano-1,1-diéxido, tiocano-1-6xido, tiocan-2-ona, tiomorfolina, tiofeno,
tiopirano, 1,2,3-trlazlna, 1,2,4-irlazina, 1,3,5-triazina, 1,2,3-frlazol 0 1,2,4-triazol y esté
sin sustituir o sustituldo 1, 2, 3, 4, 5 6 6 veces con R23 o esta sustituido 1 6 2 veces
con =0,

Q es un enlace directo, -alquileno (Co-C2)-C(O)-NR'"-, -NR"-C(0)-NR™"-, -NR"-C(O}-,
-80z, -alquileno (Ci-Cs), {CHz)m~NR'’-C(O)-NR¥-(CH,),~, {CH2)m-NR'*-C(O)}(CHa)u~.
~(CH2)mSH{CHz), ~(CHa2)m-C{OHCHz)r, ~(CH2)m-SOz-NR"~(CHa)y, {CHz)arNR"-80,
(CHz)y, ~(CH2)m*NR'-SO-NR™-(CH )=, -(CH2)erCH(OH}CHz)y, <{CH2)m-0-C(O)-
NR'%(CH,),-, -alquileno (Cx-Cy)}-O-alquileno (Co-Cs), -alqulleno (CzCy)-S(O)-,
-alquileno (CzCs)-S(0)r, {CHa)m-NR'’-C(O)}-O-(CHz),-, -alquileno (CzCa)-S(O)rNH-
(R™)-, -alquileno (C2-Cs)-N(R'’)- 0 -alquileno (Co-C2)-C(0)-0-,

donde R es como se define mas adelante, y donde n y m son, independientemente
entre sl, iguales o diferentes y son los nimeros enteros cero, 1, 2, 3, 4, 5 6 6, donde

A\
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los restos aiquileno que se forman con {CHz)m- 0 -(CHz),y- estén sin sustitulr o mono-,
di- o frisustituidos independientemente entre si con halégeno, -NH; 0 -OH; o
-cicloalquileno {Cs-Ce), donde el cicloalquileno esta sin sustituir o mono-, di- o trisusti-
uido independientements entre sl con halégeno, -NH; o -OH;
R! as un atomo de hidrégeno, -alquilo (C,~C,), donde el alquilo esté sin sustitulr o
sustituido de una a tres vecas con R13; -alquileno (C4-C,)-C{O)-NH-R®, -alquileno (C:-
Cs)>-C(0)-0-R15, un arilo del grupo de fenilo, naftllo, bifenilito, antrilo o fiuorenilo,
donde el arilo estd mono-, di- o trisustituido independientemente entre sl con R8,
donde R8 es como se ha definido anteriorments;
un heterociclilo de 4 a 15 miembros monociclico o bleldico, que es como se ha
definido anteriormentse;
-perfiuoroalquileno (C;-C,), -alqullenc (C,-C5)-S(O)-alquilo (C,-C,), -alquileno {C-C;)-
S(O)ralquilo (C4-Cy), -alquileno (C4-Cs)-S(0)-N(R*)-R, -alquileno (C,-C,)-O-alquiio
(C+~C.,), -alquileno (Cy-Ca)-cicloalquilo (C5-Cs) 0 alqulleno (Co-Cs)-het, donde het es un
resto selecclonado entre el grupo de azepina, azetldina, azlridina, azirina, 1,4~
diazapano, 1,2-diazepina, 1,3-dlazepina, 1,4-diazepina, diaziridina, diaziridina,
dioxazol, dioxazina, dioxol, 1,3-dioxoleno, 1,3-dloxolano, furano, imidazol,
imidazolina, imidazolidina, isotiazol, isotiazolidina, Isotlamliﬁa. isoxarol, isoxazolina,
isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina, 1,4-oxazepano, 1,2-oxa-
tiepano, 1,2-oxatiolano, 1,2-oxazina, 1,3-oxazina, 1,4-oxazina, oxazol, oxaziridina,
oxirano, piperazina, piperidina, pirano, pirazina, pirazol, pirazolina, pirazolidina,
piridazina, piridina, pirimidina, plrrol, pirrolidina, pirrolidinona, pimoling,
tetrahidropliridina, tetrazina, tetrazol, tiadiazina, tiadlazol, 1,2-tiazina, 1,3-tiazina, 1.4-
tiazina, 1,3-tlazol, tiazol, tiazolidina, tiazolina, tlenllo, tistano, tiomorfolina, tiopirano,
1,2,3-riazina, 1,2,4-triazina, 1,3,5-riazina, 1,2,3-triazol 0 1,2,4-triazo), donde het esti
sin sustitulr o mono-, di- o trisustituido independientemente entre sf con R14,
R* y R son, independientemente entre s, iguales o diferentes y son un atomo de
hidrégeno o -alquilo (C4-Cs),
R? es un enlace directo o -alquilenc (C,-Cy),
R'yR® Junto con los &tomos a los que estan unidos pueden formar un resto
clclico de 6 a 8 miembros seleccionado del grupo de azocano, azocan-2-ona, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, [1,4]dlazocano, [1,2]diazocan-3-ona,
[1.3]diazocan-3-ona, dioxazina, [1,4]dioxocano, dioxol, cetopiperazina, morfolina, 1,2-
oxazina, 1,3-oxazina, 1,4-oxazina, oxocano, oxocan-2-ona, piperazina, plperidina,
pirano, pirazina, piridazina, pirimkdina o 5,8,7,8-tefrahidro-1H-azocin-2-ona, donde
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dicho grupo ciclico esta sin sustituir 0 mono-, di- o trisustituido Independientemente
entre sl con R14,
R'-N-R-V puede formar un grupo ciclico de 4 a 7 miembros seleccionado entre el
grupo de azepina, azetidina, dioxazol, dioxazina, 1,2-diazepina, 1,3-dlazepina, 1,4
diazepina, Imidazol, imikiazolina, imidazolldina, isotiazol, isotiazolidina, lsotlazolina,
isoxazol, isoxazolina, Isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina, oxazol,
piperazina, piperidina, plrazina, pirazol, pirazolina, pirazolidina, piridazina, piridina,
pirimidina, pirrol, pirrolidina, pimolidinona, pirrolina, tetrahidropiridina, tetrazina,
tetrazol, tiazol, tiadlazol, tlazolidina, iazolina, tliomorfolina, 1,2,3-triazina, 1,2,4-
triazina, 1,3,5-trazina, 1,2,3-trlazol o 1,2,4-triazol, donde dicho grupo cldico esti sin
sustituir o mono-, di- o trisustituido independientemente entre si con R14,
R14 es flGor, cloro, bromo, yodo, -OH, =0, -alquilo (C4-C,), -alcoxi (C1-Cy), -NO;,
-C(O)}-OH, -CN, -NH,3, -C(O)-O-alquilo (C-C,), -alqull (Co-Cs)-SOz-alquilo (C,-Cy),
-alquil (Co-Cs)}-SOperflucroalquilo (C1-Cs), -alquil (Co-Cs)-SO-N(R')-R*', -C(O)-NH-
alquilo {C-Cs), -C(O)-N-alquilo (Cy-Ca)la, -NR™-C(0)-NH-alquilo (C-Cs), -C(O)-NHx-,
-8-R"® 0 -NR"™-C(0)-NH-falquilo (C1-Cs)la,
donde R™ y R*' son, independientements entre sl, un 4tomo de hidrégeno,
-perfluoroalquilo (C4-C,) 0 -alquilo (C4-Ce),
Ves 1)un arilode 8 a 14 miembros monocicileo o biclclico del grupo de fenilo,
naftilo, bifenililo, antrilo o fluorenilo, donde el arilo est4 mono-, di- o trisustituldo
independientements entre si con R14,

2) un heterocidlilo del grupo de acridinilo, 8-aza-biciclo[3.2. 1]oct-3-llo,
azaindol (1H-pimrolopiridina), azabencimidazolllo, azaespirodecanilo, azepinilo,
azetidinilo, aziridinllo, bencimidazolilo, benzofuranilo, benzotiofuranilo, benzotlofenilo,
benzmazollio, benzotiazolilo, benzotriazolilo, benzotetrazoliio, benzolsoxazotilo,
benzolsotiazollio, carbazolilo, 4aH-carbazollio, carbolinilo, cromaniio, cromenilo,
cinolinilo, decahidroquinolinilo, 1,4-diazepano, 4,5-dlhidrooxazolinilo, dioxazolilo,
dioxazinilo, 1,3-dloxolaniio, 1,3-dioxolenilo, 6H-1,5,2-ditlazinilo, dihidrofuro[2,3-
bltetrahidrofuranilo, furanilo, furazanilo, imidazolldinllo, imidazoliniio, Imidazolilo, 1H-
indazolilo, indolinilo, Indolizinile, indolllo, 3H-Indolilo, isobenzofuranilo, Isocromanilo,
isoindazolilo, Isoindolinilo, isoindolilo, Isoquinolinilo, Isotiazoltio, isotiazofidinilo,
isotiazolinilo, isoxazollio, isoxazolinilo, Isoxazolidinlio, 2-lsoxazoliniio, cetopirazinilo,
morfolinilo, naftiridinilo, octahidroisoquinolinilo, oxadiazollio, 1,2,3-oxadiazolllo, 1,2,4-
oxadiazolilo, 1,2,5-oxadlazolilo, 1,3,4-oxadiazolllo, 1,2-oxa-tiepanilo, 1,2-oxatiolanilo,
1,4-oxazepanllo, 1,2-oxazinilo, 1,3-oxazinilo, 1,4-oxazinilo, oxazolidinlio, oxazolinilo,
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oxazolilo, fenantridinilo, fenantrolinfo, fenazinilo, fenotiazinilo, fenoxatilnilo,
fenoxazinilo, ftalazinilo, piperazinllo, piperidinilo, pteridinilo, purinilo, piraniio, pirazinlio,
pirazolidinilo, pirazolinllo, pirazolilo, piridazinlio, piridooxazolilo, piridoimidazolilo,
piridotiazolilo, piridilo, pirimidinilo, pirrolidinlio, pirrolidinonilo, pirrolinilo, 2H-plrrollio,
plrrolilo, quinazolinilo, quinolinito, 4H-quinolizinilo, quinoxalinilo, quinuciidinlio,
tetrahidrofuranilo, tetrahidroisoquinolinilo, tetrahidroquinolinilo, 1,4,5,6-tetrahidro-
plridazinilo, tetrahidropiridinllo, tetrahidrotiofenilo, tetrazinilo, tetrazolllo, 6H4-1,2,5-
tiadiazinilo, 1,2,3-tiadiazolilo, 1,2,4-tladiazolllo, 1,2,5-tladlazollio, 1,.3.4-tiadiazolilo,
tiantrenllo, 1,2-tiazinllo, 1,3-iazinilo, 1,4-tlazinllo, 1,3-tazolilo, tiazolilo, tiazolidinllo,
tiazolinilo, tienilo, tietanilo, tienotiazolilo, tiencoxazalilo, tienoimidazolilo, tietanilo,
tiomorfolinilo, 1A6-tiomorfolinilo, tiofenilo, tiopiranilo, 1,2,3-triazinllo, 1,2,3-triazolilo,
1,2, 4-triazolilo, 1,2,5-trlazolilo, 1,3,4-triazolilo y xantenllo,
donde dicho heterociclilo esthd sin sustitulr o mono-, di- o trisustituldo independiente-
mente entre sf con R14,
G @s un enlace directo, {CHy)x-NR'*-S0-NR"-(CHa)-, (CH2)m-CH(OH)}HCH2),-,
~«CHa)r, «(CH2)m-O-(CHa)n, (CH2)u-C(O)}-NR'*(CHa)n-, {CH2)-SO-{CHg)r,
~(CH2)a-NR"-C(O)-NR"*{CHj),,, {CHz)mr-NR"-C(OHCHz)w, {CHz)m-C(O}-(CH2)w,
~CH2)-S~{CHa)s-, {CH2)m~SO-NR"{CHz)s-, (CH2)m"NR'®-SOz{CHa)-, -(CH2)n-NR™,
~(CHy)m-0-C{O)-NR"’{CHa)n © -(CHz)m-NR'*-C{0)}-O-(CH;),-,
n y m son, Independientements entre s, iguales o diferentes y son los nimercs ente-
roscero, 1,2,3,4,5686,

Mes 1) un atomo de hidrégeno,

2) -alqullo (C,-Cs), donde el alqullo esté sin sustitulr o mono-, d- o
trisustituido independientemente entre sl con R14,

3) -C(OMN(R11)-R12,

4) ~CHa)n-NR",

5) -arilo (Ce-C14), donde el arilo es como se ha definido anteriormente y
donde el arilo estA sin sustituir o mono-, di- o trisustituido indepen-
dientemente entre sl con R14,

6) -heterocidilo (C+Cis), donde el heterociclilo es como se ha definido

anteriorments y esta sin sustituir o mono-, di- o trisustituido inde-
pendlentemente entre sl con R14, o
7 ~clcloalquilo (C5-Cs), donde dicho cicloalquilo esta sin sustituir o mo-
no-, di- o trisustituido independientemente entre sl con R14,
R3 es 1) un &tomo de hidrbgeno,
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halégeno,
-aiqullo (C4-C,), donde el alquilo esta sin sustituir o mono-, di- o til-
sustituldo independientemente entre si con R13,
-perfluoroalquilo (C4-Cs),
fenilo, donde el fenilo esta sin sustituir o mono-, di- o trisustituldo In-
dependienternentse entre sl con R13,
-glquileno {Co-C4)-0O-R19, donde R18 es
a) un étomo de hidrégeno
b) -alqullo (C;-C,), donde el alqullo estd sin sustituir
0 mono-, di- o trisustituldo Independientemente
entre s/ con R13,
c) CF;. 0
d) -CHF,,
-NO,,
-CN,
-SO,-R", donde s es 1 6 2,
-SO-N(R")-R"?, dorxle tes 1 & 2,
-alquileno (C¢-C4)-C(O)-R",
-alqulieno (C¢-C.)-C(0)-O-R",
-alqulleno (C¢-C4)-C(O)}-N(R'')-R"?,
-alquileno (Co-C4)-N(R'")-R'?,
-NR™. -SOz-R“’.
_s_Rio.
-alquileno (Cy-C2)-C(0)-O-alqulleno (Cx-C,)-0-C(O)-alquillo (C4-C,),
-C(0)-0-C(R15, R16)}-0-C(O)-R17,
-akquileno (Co-C,)}-C(0O)-O-alquileno {C,-C,}-0-C(O)-O-alquilo (C,.-
Ce),
-C(0)-0-C(R15, R16)-0-C(0)-0O-R17,
-alquileno (Cqo-Cy)-arilo (Ce-Ci4), donde el arflo estd mono-, di- o tf°
sustituido independientemente entre sl con R13,
-alquileno (Co-Cq)-heterocicillo (C-Cys), donde el heterociclilo esta
sin sustituir o mono-, di- o trisustituido Independientemente entre sl
con R13,

23) -alquileno (Co-C,4)-cicloalquilo (Cy-Ca), donde el cicloalquilo esta sin sus-

tituir o mono-, di- o trisustituido independientamente entre sl con R13,
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alquileno (Cg-Cs)-het, donde het estd sin sustitulr o mono-, di- o
trisustituldo independientements entre sl con R13,

-alqulleno {Co-C,)-O-CHay-perfluoroalquileno (C4-Cs)-CHz-O-alquilo
(Co-Ca).

-SO.~N(R!"'}-R™, dondew es 1 6 2,

-alquileno (Co-C,)-C(OMN(R")-RY, 0

~alquileno (Co-C4-N(R'')-R", 0

un resto de la siguiente lista

3=N)‘“ o=gl T,C J\Eﬁ" J\n,sg.m' X %, \6\@

J\Hﬂ“i M\Xj?o \(&C oj;( \(r"

y

1N§

)’l

\p’° "4 "““N rH v&r

10 donde Me es metiio o,

si dos restos -OR19 estén unidos a &tomos adyacentes, pueden formar junto con los
étomos a los que estin unidos un anlllo 1,3-dioxol o un anlllo 2,3-dihidro-
[1.4]dioxina, que esta sustituldo una, dos, tres o cuatro veces con R13,

15

20

R23es 1)
2)
3)

4)
5)

un étomo de hidrégeno,
halégeno,
-alquilo {C4-C,), donde el alquilo est4 sin sustituir o mono-, di- o tri-
sustituldo, independientsmente entre sl, con R13,
-perfluoroalquilo (C,-Cs),
-alquileno (C-C4)-0-R18, donde R18 es
a) un atomo de hidrégeno
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b) -aiquilo (C,-C,), donde el alqullc esta sin sustituir
0 mono-, di- o frisustituido, Independientemente
entre si, con R13,
c) -CF,, 0
d) -CHF;,
-NO.,
-CN,
-S0,R", dondeses 162,
-SO-N(R"")}-R'2, donde tes 1 6 2,
-alquileno {C¢-C4)-C(O)-R",
-alquileno (Co-Co)-C(0)-O-R'",
-alquileno {Co-C4)-C(O)}-N(R"')-R",
-alquileno (Co-C4)-N(R"')-R*,
_NRW_sorRW'
_S_Riol
-alqulleno (Cq-C2)-C(0)-O-alqulleno (C»-C,)-0-C(0)-alquilo (C-Cy),
-C(O)}0-C(R15, R168)-0O-C(O)-R17,
-alquileno (Co-C,)}-C(0)-0O-alqulleno {C-C,)}-O0-C{O)-O-alquilo (C,.
Ca)s '
-C(0)-0-C(R15, R18)-0-C(0)-O-R17,
-alquileno (Cq-C4)-arllo (Cs-C14), donde el arllo est4 mono-, di- o tri-
sustituido, independientemente entre sl, con R13,
-alquileno (Co-C4)}-O-CHz-perfluoroalquileno (C4-Cs)-CH--O-alquilo
(Co-Ca),
-SO.-N(R")-R", donde wes 1 6 2,
-alquileno (Co-Cs)-C(O)N(R")-R",
-alqulleno {Co-C4)-N(R"™)-R™, 0
un resto de la sigulente lista
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donde Me es metilo,

sl dos restos -OR19 estan unidos a atomos adyacentes, pueden formar junto con los
atomos a los que estan unidos un anillo 1,3-dioxol o un anilio 2,3-dihidro-{1,4]dioxina,
que esta sustituido una, dos, tres o cuatro veces con R13,

R11 y R12 son, independlentemente entre si, igualas o diferentss y son

1)
2)

3)
4)
5)

6)
7
8)

un atomo de hidrégeno,

~alquilo (C,-GCs), donde 6! alquilo esta sin sustituir o mono-, di- o -
sustituido Independientamente entre si con R13,

-alquil (Co-Ce)-clcioalquilo (Cy-Cs),

-SO-R"Y, dondetes 162,

alqull (Co-Ce)arilo (Ce-C14), donde el alquilo y el arlio, independien-
temente entre si, astin sin sustituir 0 mono-, dl- o trisustituidos con
R13,

-perflucroaiqulio (C,-C,),

-O-R", 0

-aiquil (Co-Cq)-hetarociclilo (C-C.4), donde el aiquilo y el haterocicll-
lo, independlentemente entre sl, estan sin sustituir o mono-, di- o tri-
sustituidos con R13, 0

R11 y R12 junto con el 4tomo de nitrégeno al que estan unidos pueden formar
un anillo heterociclico del grupo de azepina, azetidina, dioxazol, dioxazina, 1,4-
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diazepano, 1,2-diazepina, 1,3-diazepina, 1,4-diazepina, imidazol, imidazolina,
Imidazolidina, Isotiazol, isotiazolidina, isotlazolina, isoxazol, Isoxazolina, isoxa-
zolidina, 2-isoxazolina, cetopiperazina, morfolina, [1,4Joxazepano, oxazol, pipe-
razina, piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina,
plrimidina, pirrol, pirroiiina, pirrolidinona, pirrolina, tetrahidropiridina, tetrazina,
tetrazol, tiazol, tladlazol, tiazolldina, tiazolina, tiomorfolina, tiofeno, 1,2,3-
triazina, 1,2,4-triazina, 1,3,5-triazina, 1,2,3-triazol o 1,2,4-trlazol, donde dicho
anllio heteroclclico esté sin sustitulr o mono-, di- o trisustituido independiente-
mente entre sl con R13,

R13 es halégeno, -NO;, -CN, =0, -OH, -CF,, -C(0)-0-R", -C(O)}-N(R")-R®, -
N(R')R®, <icloalqullo (Cy-Cy), -alquileno (Co-Cs)-O-R™, -Si(CHs)s, -N(R')-
S(0),-R™, donde u es 1 6 2, -S-R", -SO-R", donde r es 1 6 2, -S(O)-N(R")-
R®, donde v es 1 6 2, -C(0)-R"™, -alquilo (C,-Cg), -alcox] {C-Cs), fenilo, fenil-
ox-, -O-CF;, -alqull (Ce-C,)-C(0)-0-C(R15,R16)-0-C(O)-R17, -alcod {C,-C,)-
fenilo, -alquil (Ge-C,)-C(0)-0-C(R15,R16)-0-C(0)-R17, -perfluorcaiqullc (C,-
C,), -O-R15, -NH-C(O)-NH-R", -NH-C(0)-0-R", 0 un resto de la siguients lista

J\E'ﬂ" A, A N e, \{\é J\n’“ X ome

H R H Al
\,.{\,.H,._J’L 1%& ,af;

donde Me es metilo,

R33 es halégeno, -NO,, -CN, =0, -OH, -CF;, -C(0)-0-R™, -C{O)-N(R")-R®,
N(R™)R®, -alquileno (Co-C3)-O-R'™®, -SI-(CHs)s, -N(R™*)-S(0),-R™, donde ues 1 6 2,
-S-R™, -SO,-R™, donde r es 1 6 2, -S{O),-N(R'*}-R®, donde v es 1 6 2, -C(O)-R",
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-alquilo (C4-Cs), -alcoxi (C4-Cy), fenil-oxi-, -O-CF3, -alquil (Co-Cy)-C(O)-0O-C(R15.R16)-
0-C(0)-R17, -alcox (C4-C,)-fenilo, -alquil (Co-C4)-C(O)-O-C(R15,R18)-0-C(O)-R17,
-perfluoro-alquilo {(C4-Cs), -0-R15, -NH-C(0)-NH-R", -NH-C(0)-0-R", 0 un resto de la
sigulente lista

J\zﬂ J\u,sg, ”,59&:' \6\{ ,ou iﬂ_m

\5—7’0\(—{) Ho):(\g \E =0 \1?0
_{O
ﬁl,{“\ H\".:E."" 3‘9 3&" [E’ Y.
25"7"

R y R® son, independientemente entre si, hidrégeno, -alquilo (C,-Cs), -alquil (Co-C.)-
OH, -alquil (Co-C,)-O-alqullo (C,-C,) o -perfluoroaiquiio (C,-Cs),
R15 y R16 son, independientemente entre s, hidrégeno, -aiquilo (C-Cy), ciclopropilo,
ciclobutilo, ciclopentilo o ciclohexilo, donde cada anilio esta sin sustituir o sustituldo de
una a fres veces con R, y
R17 es -alqullo {C,-Cs), -alquil (C,-C¢)-OH, -alqull (C-Cs)-O-alquilo {C,-C),
-alquil (C+-Ce)-O-alquil {C;-Cs)-cicloalqullo (Cy-Cs), -alquil (Co-Co)-cicloalqullo (C+-Cs),
donde dicho anlllo cicloalqullo esta sin sustitulr o sustituido una, dos o tres veces con
-OH, -O-alquilo (C+-Cs) 0 R™.
@ Un compuesto de férmula | de acuerdo con las relvindicaciones 1 6 2, donde
R°es 1)un arllo de 8 a 14 miembros monociciico o bicidlico del grupo de fenilo, naft-
lo, bifenilo, antrlio o fluorenilo, donde el arlio estd mono-, di- o trisustituldo Inde-
pendientemente entre sl con R8,
2) un heterocidliio del grupo de bencimidazolllo, 1,3-benzodloxolilo, benzofura-
nilo, benzoxazolilo, benzotiazolllo, benzoticfenllo, cinolinilo, cromanilo, indazoll-
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lo, indolllo, Isocromanilo, Isoindalilo, Isoquinalinilo, feniipiridilo, ftalazinilo, pteri-
dinilo, purinilo, piridilo, piridoimidazolilo, piridopiridinilo, piridopirimidinilo, plrimi-
dinllo, quinazolinilo, quinalilo, quinoxalinilo o 1,4,5,6-tetrahidro-piridazinilo, don-
de dicho heterocicllio esté sin sustituir o mono-, di- o trisustituido independien-
temente entre sf con R8, o

3) un heterociclllo del grupo de azabencimidazoliio, bencimidazollio, 1,3-
benzodioxolllo, benzofuraniio, benzotiazolilo, benzotiofenlio, benzoxazolllo,
cromanillo, cinolinllo, 2-furllo, 3-furllo; imidazolilo, indollio, indazolilo, Isocromani-
lo, isoindolllo, isoquinolinilo, Isotiazolilo, Isoxazolllo, oxazolllo, ftalazinlio, pteridi-
nilo, purinilo, pirazinilo, pirazolllo, pirldazinilo, piridoimidazolilo, piridopiridiniio,
piridopirimidinlio, 2-piridilo, 3-pirkiilo, 4-piridilo, piimidinilo, pirrolilo; 2-pirrolilo, 3-
pirrolilo, quinolinlle, quinazolinilo, quinoxalinito, tetrazolilo, tazolilo, 2-tienilo o 3-
tienilo, que ademés esta sustituldo con un heterociclilo seleccionado entre el
grupo acridinilo, azabencimidazolilo, azaespirodecanlio, azepinilo, azetidinlio,
aziridinllo, bencimidazolilo, benzofuranilo, benzoticfuranlio, benzotiofenilo, ben-
zoxazolilo, benzotiazolllo, benzotriazolilo, benzotetrazoiilo, benzolsoxazolilo,
benzoisotiazolllo, carbazolilo, 4aH-carbazolilo, carbolinilo, cromanilo, cromenilo,
cinolinllo, decahidroquinolinilo, 4,5-dihidrooxazolinilo, dioxazollio, dioxazinilo,
1,3dioxolanlio, 1,3-dioxolenilo, 6H-1,5,2-ditlazinllo, dihidrofuro[2,3-b}-
tetrahidrofuranilo, furanlio, furazanilo, Imidazolidinilo, imidazolinilo, Imidazolilo,
1H-indazolilo, indolinilo, Indolizinllo, indolllo, 3H-Indolilo, isobenzofuranilo, Iso-
cromanilo, Isoindazolilo, isoindolinilo, Iscindolilo, isoquinolinlio (bencimidazolilo),
isotiazolilo, isotiazolidinilo, Isotlazolinilo, isoxazolilo, Isoxazolinilo, Isoxazolidintio,
2-Isoxazolinilo, cetopiperaziniio, morfolinlio, naftiridinilo, octahidreisoquinolinilo,
oxadlazolilo, 1,2,3-oxadiazollio, 1,2,4-oxadlazoliio, 1,2,5-oxadlazolllo, 1,3,4-
oxadiazollio, 1,2-oxa-tiepanilo, 1,2-oxatiolanilo, 1,.4-0xazepanilo, 1,2-oxazinllo,
1,3-oxazinllo, 1,4-oxazinllo, oxazolldinilo, oxazolinllo, oxazolilo, fenantridinlio,
fenantrolinilo, fenazinllo, fenotlazinlio, fanoxatiinilo, fenoxazinilo, ftalazinilo, pl-
perazinilo, plperidinilo, pteridinilo, purinlio, piraniio, pirazinilo, pirazolidinilo, pira-
zolinllo, pirazolilo, piridaziniio, pirldooxazolilo, piridoimidazolilo, piridotiazolilo, pl-
ridilo, pirimidiniio, pirrolidinlio, pirrolidinonilo, pirrolintio, 2H-pirrolilo, pirrolilo, qul-
nazolinlio, quinoliniio, 4H-quinollzinllo, quinaxalinlio, quinucidinlio, tetrahidrofu-
ranilo, tetrahidroisoquinolinilo, tetrahidroquinolinilo,  1,4,5,68-tetrahidro-
piridazinlio, tetrahidropiridinilo, tetrahidrotiofeniio, tetrezinlio, tetrazolllo, 6H-
1,2,5-tiadlazinilo, 1,2,3-tladlazoliio, 1,2,4-tiadlazolilo, 1,2,5-tadiazollio, 1,3.4-
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tiadlazolilo, tiantrenllo, 1,2-tiazinllo, 1,3-tiazinilo, 1,4-azinilo, 1,3-tazolilo, lazo-
lilo, tiazolidinilo, tlazolinilo, tlenilo, tietanilo, tienctiazolllo, tienooxazolilo, tienol-
midazolilo, tietanilo, tiomorfolinilo, tiofenilo, tiopiranilo, 1,2,3-triazinilo, 1,2,3-
triazolilo, 1,2 4-trlazolilo, 1,2,5-triazolllo, 1,3,4-triazolilo y xantsnilo,

donde el heterocidlio estéa sin sustituir o mono-, di- o trisustituldo independien-
temente entre sl con R8,

R8es 1.

N oo RN

1.
12.

fiGor, cloro o bromo,

-NO.,

-CN,

-C(O)-NH;,

-OH,

-NH,,

-OCF,,
8. un arilo de 68 a 14 miembros monocidico o biclclico, donde el arilo
es como se ha definido anteriormente y estd mono-, d- o trisustituldo
Independlentemente entre s con halégeno o -O-akquilo (C-Cs),
9. -alqullo (C,-Cs), donde el alquilo esté sin sustituir o mono-, di- o tri-
sustituldo independientements entre sl con halégeno, NH,, -OH o un re-
sto metoxd, o
10. -O-alqullo (C-Cs), donde el alquilo esta sin sustitulr o mono-, di- o
trisustituldo Independientemente entre sl con halégeno, NHz, -OH o un
resto metoxd,

-80,CH;3 0

-SO;CF,,

con la condicién de que R8 sea al menos un halégeno, -C(O)-NH; o un resto
-O-alquilo (C,-GCy), st R0 es un arilo o un heterociclilo, qus son como se han de-
finido anteriorments,

la subestructura D es un resto selecclonado entre el grupo de piridilo, piridi-N-&xddo,
plridilo, pirrolilo, furilo, tienllo, imidazollio, pirazolilo, oxazollio, isoxazollio, tiazoll-
lo, triazolilo, isotiazolilo, iadiazolllo, pirimidinlio, piridaziniio, pirazinlio y esta sin
sustitulr o sustituido 1, 2, 3 6 4 veces con R3 o esta sustituido 1 6 2 veces con

=0,

Q 85 un enlace directo, -alquileno (Co-C;)-C{O)}-NR™, -NR¥-C(O)-NR™"-, -NR"-
C(O)', 'SOZ' ] 'ﬁhuneno (c1"c|)|
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R es un atomo de hkirbgeno, -aiquilo (C,-C,), donde el alquilo esta sin sustituir o
sustituldo de una a tres veces con R13; -alqulieno (C,-Cs)-C(O)-NH-R®,
-alquileno {C;-C»)-C{0)-0-R15, -perflucroalqulleno (C,-C;), -alquileno (C-Cs)-
S(O)-alquilo (C+-C,). -alqulleno (C+-C,)-S(O)r-alquilo (C-Ca), -alquileno (C+-Cy)-
S(O)~N(R*)}-R®, -alquleno (C,-Cs)-O-alquilo (C:-C,), -aliqulleno (C¢-Cs)-
cicloalquilo {Cs-Cs), 0 -alquileno (Co-Cs)-het, donde het es un resto selecciona-
do entre el grupo de azepina, azetidina, azridina, azirina, 1,4-diazepano, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, dlaziridina, diazirina, dioxazol, dioxaz-
na, dloxol, 1,3-dloxoleno, 1,3-dloxolano, furano, imidazol, imidazolina, Imidazo-
fidina, isotiazol, isotiazolidina, isotlazolina, Isoxazol, isoxazolina, isoxazolidina,
2-isoxazolina, cetopiperazina, morfolina, 1,2-oxatiepano, 1,2-oxatiolano, 1,4-
oxazepano, 1,2-oxazina, 1,3-oxazina, 1,4-oxazina, oxazol, oxaziridina, oxirano,
piperazina, piperidina, pirano, pirazina, pirazol, pirazolina, pirazolidina, piridazi-
na, piridina, pirimidina, plrrol, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridi-
na, tetrazina, tetrazol, tladiazina, tiadiazol, 1,24tiazina, 1,3-tlazina, 1,4-tiazina,
1,3-tlazol, tiazol, tiazolidina, tiazolina, tienllo, tietano, tiomorfolina, tiopirano,
1,2,3-triazina, 1,24-triazina, 1,3,5-triazina, 1,2,3-friazol o 1,2,4-triazol, donde
het estd sin sustituir o mono-, di- o trisustitukio independientemente entre sl
con R14,

R* y R” son, independientements entre sl, iguales o diferentes y son un &tomo
de hidrégeno o -alquilo (C+-Ca).

R? es un enlace directo o -alquileno (C,-Cy), ©

R*-N-R%-V forma un grupo ciclico de 4 a 7 miembros seleccionado entre el grupo de
azepina, azetidina, 1,4-dlazepano, dioxazol, dioxazina, 1,2-dlazepina, 1,3-
diazepina, 1,4-dlazepina, Imidazol, imidazolina, Imidazolidina, Isotiazol, isotazo-
lidina, isotiazalina, [soxazol, isoxazolina, isoxazolidina, 2-isoxazoiina, cetopipe-
razina, morfolina, 1,4-oxazepano, oxazol, piperazina, piperidina, plrazina, pira-
zol, pirazolina, plrazolidina, piridazina, piridina, pirimidina, pirrol, pirrolidina, pl-
rrolidinona, pirrolina, tetrahidropiridina, tetrazina, tefrazol, tiazol, iadiazol, tiazo-
lidina, tiazolina, tiomorfollna, 1,2,3Hriazina, 1,2,4-triazina, 1,3,5-trlazina, 1,2,3-
triazol o 1,2,4-triazol, donde dicho grupo ciclico esta sin sustituir o mono-, di- o
trisustituido Independientemente entre sl con R14,

R14 es fi0or, cloro, bromo, yodo, -OH, =0, -alquilo (C1-Cs), -alcox (C¢-Cy), -NO2, -
C(0)-OH, -CN, -NH;, -C(O)}O-alquilo (C+-C,), -alquil (Co-Cy)-SOralquilo (C-
Cad), -alquil (Co-Ca)-SOzperfiucroalquilo (C-Ca), -alquil (Co-Ca}-SOrN(R')}-R,
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-C(0)-NH-alquilo (Cs-Cs), -C(O)-N-{alquilo (Ci-Cy)lz, -NR'*-C(O)-NH-alqulio (C;-
Cs), -C(O)-NHz, -S-R™ o -NR"-C(0)-NH{alqullo (Cs-Cs)l,
donde R'™ y R?' son, independientements entre si, un &tomo de hidrégeno,
-perfluoroaiquilo (C4-Cs) 0 -aiqulio (C-Cy).
1) un resto het del grupo de azaindol (1H-pirrolopiridina), azepina, azstidina,
aziridina, azirina, 1.4-diazepano, 1,2-diazeplna, 1,3-diazepina, 1,4-diazepina,
diaziridina, dlazirina, dloxazol, dioxazina, dioxol, 1,3-dioxoleno, 1,3-dioxolano,
furano, imidazol, imidazolina, imidazolldina, Isotiazol, Isotlazolidina, Isotlazolina,
isoxazol, Isoxazolina, Isoxazolidina, 2-isoxazolina, cetoplperazina, morfolina,
1,2-oxa-tiepano, 1,2-oxatiolano, 1,4-oxazepano, 1,2-oxazina, 1,3-oxazina, 1,4-
oxazina, oxazol, oxaziridina, oxirano, piperazina, piperidina, pirano, pirazina, pi-
razol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol, pirrolidina, pi-
rolidinona, pirmolina, tetrahidropiridina, tetrazina, tetrazol, tiadiazina, tiadiazol,
1,2-tiazina, 1,3-tiazina, 1,4-lazina, 1,3-tiazol, tiazol, tiazolidina, tiazolina, tlenilo,
tletano, tiomorfoling, tlopirano, 1,2,3-riazina, 1,2 4-triazina, 1,3,5-trlazina, 1,2,3-
triazol 0 1,2,4-triazol, que es como se ha definido anteriorments y donde het as-
ta sin sustituir o mono-, di- o trisustituido independientemente entre si con R14,
o
2) fenilo, donde el fenilo esta sin sustitulr 0 mono-, di- o trisustituido Indepen-
dlentemente entra si con R14,
es un enlace directo, <(CHa)m-NR'*-S8O-NR"<{CHy)-, -(CHz)u-CH(OH)HCHa)y-,
«(CH)m, ~{CHIm-O-{CHa), ~(CH2)m-C{O}NR™{CHa)r-, «{CHa2)-SOr{CHy)y-,
«{CH3)"NR-C(O}-NR"{CHz)y, ~(CH2)m"NR'-C(OHCH2)=, «CH2)m-C(O)-
(CHa)a, {CH2}S~(CHa)w, {CH2)m-SO-NR™CHg)n, {CHa)NR'-SO7{CHa)rr,
«{CHa)"NR", -(CH2)-0-C(O)-NR"{CHz)y- 0 {CHz)m-NR"-C(O)-O«CH2)r

n y m son, independiantements entre sl, iguaies o diferentes y son los nimeros ente-

ros cero, 1,2, 3,4,50686,

1) un atomo de hidrégeno,

2) -alquilo (C,-Cs), donde el alquilo esté sin sustituir o mono-, di- o tri-
sustituido independientemente aentre sl con R14,

3) -C(O)>-N(R11)-R12,

4) -(CH2)m"NR",

5) fenilo o nattilo, donde el fenlio o el naftilo estan sin sustitulr o mono-,
di- o trisustituidos, Independientemente entre si, con R14,
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3)

4)
5)

6)

7)
8)

9)

10)
11)
12)
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heterocidllio, donde el hetaerocidlio es un resto del grupo que puede
derivarse de azepano, azepina, 1,4-diazepano, 1,2-diazepina, 1,3-
diazepina, 1,4-dlazepina, imidazol, isotiazol, isoxazol, isoxazolidina,
2-isoxazolina, cetomorfolina, cetopiperazina, morfolina, oxazol, [1,4]}-
oxazepano, plperazina, piperazinona, piperidina, plperidinona, pira-
zina, piridazina, piridazinona, piridina, piridona, pirimidina, pirrolidi-
na, pirrolidinona, tetrahidropirano, 1,4,5,6-tetrahlidro-piridazinilo, te-
trazina, tetrazol, tiadiazol, tlazol, tiofeno, iomorfolina, 1,2,3-triazina,
1,2,4-triazina, 1,3,5-triazina, 1,2,3-trlazol o 1,2,4-trlazol, donde dicho
heterociclilo esta sin sustituir o mono-, di- o trisustituldo Indepen-
dientemente entre sf con R14, o

-cicloalquilo (Cs-Cs), donde dicho cicloalquilo esta sin sustitulr o mo-
no-, di- o isustituido independientements entre sl con R14,

un &tomo de hidrigeno,

halégeno,

-alquilo (C,-C,), donde el alquilo esté sin sustituir ¢ mono-, di- o
trisustituido independientemente entre sl con R13,

-perfluoroalqullo (C-Ca),

fenilo, donde el fenilo esta sin sustituir o mono-, di- o trisustituldo In-
dependientements entre sl con R13,

-alquileno (Gy-C4)-O-R19, donde R19 es

a) un atomo de hidrégeno

b) -alquilo {(C,-C,), donde el alquilo esta sin sustituir
o mono-, di- o trisustituido Independientemente
enira sf con R13,

c) -CF,, 0

d) -CHF,,

-CN,

-alquileno (Co-C,)-heterocicliio (C4-Cys), donde el heterociciilo es
como s8 ha definido anteriormente y esté sin sustitulr o mono-, di- o
trisustituido Independientemente entre sf con R13,

-S0,-R', donde s es 16 2,

-SO-N(R")-R'2, donde tes 16 2,

-aiquileno (C¢-C,)-C(O)}-R"",

-alquileno (Co-C4)-C{0)-O-RM,
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-alquileno (Co-Co)-C(O}N(R')-R™,

-alqulleno (Ce-C.-N(R'')-R"2,

-NR“-SO;-R“.

-aiquileno (Ce-C4)-het, donde het es como se ha definido anterior-
mente y estd sin sustituir o mono-, di- o trisustituido independienta-
mente entre sl con R13,

-alquileno (Cq-C2)-C(0)-O-alquileno (C-C,)-O-C(O)-aiquilo (C+-Cs),
-C{O}-O-C(R15, R18)-O-C(O)-R17,

-alquileno (Co-C,)-C(0)-O-alqulleno {C-C,)-0-C{0)-O-aiquilo {C;.
),

-C(0)-0-C(R15, R18)-0-C{0)-O-R17,

-alqulleno (Cq-Cy4)-arilo (Ce-C,4), donde el arillo s como se ha definl-
do anterlormente y estd mono-, di- o trisustituido Independienternen-
te entre sf con R13,

-alquileno {Co-C,)-cicloalquilo {Cy-C,), donde el cicloalqullo esta sin
sustituir o mono-, di- o trisustituido Independientemente entre si con
R13,

-alquileno (Co-Cs)-O-CH-CF-CH-O-alquilo (Go-Ca),

-alquileno {Co-C3)-0-CH-CF2-CF-CH-O-alquilo {Co-C,),

-alquileno (Co-Cs)-O-CHa-perfluorcalquileno {(C-Cs)-CH-OH,
-S0,~-N(R"')-R", donde wes 16 2,

-alquileno (Co-C4}-C(O)}-N(R"")}-R"™,

-alquileno (Co-C4)-N(R'')-R™, 0

un resto de la siguiente lista
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donde Me es metilo,
sl dos restos -OR19 estén unidos a dtomos adyacentes pueden formar junto con los
dtomos a los que estdn unkios un anillo 1,3-dioxol o un anillo 2,3-dihidro~

5 [1,4]dloxina que esta sustituldo una, dos, tres o cuatro veces con R13,
R23es 1) un &toma de hidrogeno,
2) halégeno,
3) -alquilo (C4+-C,), donde el alquilo estd sin sustitulr o mono-, d}- o tri-
sustituldo, independientemente entre sl, con R13,

10 4) -perflucroalqullo (C4-Cs),

5) -alquileno {Co-C4)-0-R18, donde R19 es
a) un atomo de hidrégeno

b) -alquilo {C;-C,). donde el alqulio estd sin sustituir
o mono-, di- o frisustituldo, independientemente

15 entre sl, con R13,
c) -CF;, ©
d) -CHF 3,
6) CN,
7) -SO,R", donde s es 16 2,
20 8) -SO-N(R'"")}-R", donde tes 16 2,

9) -alqulieno (Cy-C,)-C{O)}-R",
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-alquileno (C,-C,)-C(0)}-O-R",

-alqulleno (Co-C)-C(O)}-N(R"')-R",

-alqulleno (C¢-C4)-N(R'')-R™,

-NR"™. -SOrR“'.

-alqulleno (Co-C2)-C(O)-O-alquiteno (C-C,)-0-C(O}-alqulio (C+-C.),
-C{0)-0O-C(R15, R18)-0-C(O)}-R17,

-alqulleno (Ce-C2)-C(0O)-O-alquileno (C-C,)-0-C(0)-O-alquilo (C,.
Ce).

-C(0)-0-C(R15, R16)-0-C(0)-0-R17,

-alquileno (Co-C,)-cicloalquilo (Cs-Cs), donde el cicloalquiio esta mo-
no-, di- o trisustituido, Independientemente entre sf, con R13,
-alqulleno (Co-C3)-0-CH-CF-CH-O-alquilo (Co-Cs),

-alquileno (Cg-Ca)-0-CHx-CF2-CF-CH--O-alkquilo (Co-C,),
-alqulleno (Co-C3)-O-CH-perfluoraalquilenc (Cy-Cs)-CHx-OH,
-SO.-N(R''-R"™, dondewes 162,

-alquileno (Co-C4)-C(O}-N(R"')-R™,

_ -alquileno (Co-C,)}-N(R"')-R", 0

un resto de la sigulente lista
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si dos restos -OR19 estan unidos a 4tomos adyacentes pueden formar junto con los
Atomos a los que estéin unidos un anilio 1,3-dioxol o un anllio 2,3-dihidro-
[1.4)dioxina que esta sustituido una, dos, tres o cuatro veces con R13,

R11 y R12 son, independientemente entre si, iguales ¢ diferentes y son

1) un atomo de hidrégeno,

2) -alquilo (C,-Cs), donde el alquilo esta sin sustitulr © mono-, di- o tri-
sustituido independientements entre sl con R13,

3) -alquil (Co-Ce)-arilo (Cs-C14), donde el arlic es como se ha definido
anteriormente y donde el alquilo y el arllo estén, independientemen-
te entre s, sin sustituir o mono-, di- o trisustituidos con R13,

4) O-R", 0

5) -alqullo (Co-Ce)-heterociclilo (C4-Cys), donde el alquilo y el heteroci-
clilo son como se han definido anteriormente y estan, Independien-
temente entre sl, sin sustituir o mono-, di- o trisustituidos con R13, o

R11 y R12 junto con el &tomo de nitrégeno al que estéin unidos pueden formar un

anlllo seleccionado entre el grupo de azepina, azetidina, 1,4-dlazepano, dioxazol,

dioxazina, 1,2-dlazepina, 1,3-diazepina, 1,4-dlazepina, imidazol, imidazolina, Imidazo-

lidina, isotiazol, isotiazolidina, isotlazolina, isoxazol, Isoxazolina, isoxazolidina, 2-

Isoxazolina, cetopiperazina, morfolina, [1,4]-oxazepano, oxazol, piperazina, piperiiina,

pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridina, pirimidina, pirrol, pirrolidi-

na, pirrolidinona, pirrolina, tetrahidropiridina, tetrazina, tetrazol, tiazol, tiadiazol, tiazoli-

dina, tiazolina, iomorfolina, 1,2,3-triazina, 1,2.4-triazina, 1,3,5-triazina, 1,2,3-triazol o

1,2,4-triazol, que est4 sin sustituir o mono-, di- o trisustituido Independientemente entre

sl con R13,

R13 es fidor, cloro, bromo, yodo, -NO3, -CN, =0, -OH, -CFs, C{0)-O-R", -C(O)-
N(R')}-R?®, -N(R')-R®, -alquileno (Co-Ca)-0-R", -Si-(CHa)s, -N(R")-S(0)-R",
-SR", -SO-R", -S(0)-N(R'")-R®, -C(0)-R"’, -alquilo (C;-Cs), -alcoxi (C1-Ca),
fenilo, fenlloxt-, -O-CF,, -perfluoroalqullo (C4-Ca), -alqull (Co-Cs)-C(O)-0-C(R15,
R16)-0-C(Q)-R17, -alcox (C+-C4)-fenllo, -alquil (Co-C,)-C(0)-O-C(R15, R16)-0O-
C(O)}-0-R17, -O-R15, -NH-C{O)}-NH-R™, -NH-C{0)-0-R", 0 un resto de ia sl-
gulente lista



120

donde Me es metilo,

R33 es fltor, cloro, bromo, yodo, -NO;, <CN, =0, -OH, -CF,, -C(0)-0-R"™, -C(O}-N(R")-
R®, -N(R')R®, -alquileno (Co-C3)-0-R™, -S-(CHa)s, -N(R™)-S(0)-R", -S-R™,
-SOLR10, -5(0)-N(R')-R®, -C(O)-R™, -alquilo (C,-Cy), ~alcox (Cy~Cs), fenil-ox-,
-O-CF;, -perflucroalquilo (C,-C,), -alquil (Co-C4)-C(0)-0-C(R15,R16)-0-C(O)-R17,
-alcoxi (C4-C,)}Henllo, -alquil (C¢-C4)-C(0)-0-C(R15,R18)-0-C(0)-R17, -O-R15,
-NH-C(O)-NH-R™, -NH-C(0)-O-R", 0 un resto de la sigulente lista

A I A \(’:{) A 2 jom
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R" y R® son, independientemente entre sf, hidrégeno, -alquilo (C-Cy), -alquil (Cg-C.)-
OH, -alquil (Co-Cy)-O-alquilo (C,-C,) o -perflucraalquilo (C,-Cs),

R15 y R16 son, Independientemente entre si, hidrégeno, -alquilo (C4+-Cg), 0 Juntos for-
man un anlflo del grupo de ciclopropilo, ciclobutiio, ciclopentilo o ciclohexdlo,
donde cada anlilo esta sin sustituir o sustituldo de una a tres veces con R10, y

R17 es -alquilo (C:-Cg), -alqull (C1-Cs)-OH, -alquil (C-Cs)-O-alquilo (C1-Ca), -
alquil (C4-Ge)-O-alquil (C,-Cs)-cicloalqulio (Cs-Cs), -alqull (Co-Ce)-cicloaiqulio
{Cs-Cs), donde dicho anilio cicioalquilo esta sin sustitulr o sustituido una, dos o
tres veces con -OH, -O-alquilo (C,-C,) o R™.

4, Un compuesto de fdérmula | de acuerdo con las relvindicaciones 1 a 3, donde
RO es 1) fenilo, donde el fenilo esta sin sustitulr 0 mono-, dl- o trisustituido
independientemente entre sl con RS,

2) un heterocicliio del grupo de bencimidazolilo, 1,3-benzodioxollio,
benzofuranilo, benzoxazolllo, benzotiazolllo, benzotiofenllo, cinolinlio,
cromanlio, Indazolllo, indolilo, isocromanilo, Isoindolilo, isoquinolinilo, fa-
nilpiridilo, ftalazinilo, pteridinito, purinilo, piridilo, pirtdoimidazolilo, pirido-
piridiniio, piridopirimidinilo, pirimidinilo, quinazolinlio, quinolilo, quinoxali-
nilo o 1,4,5,6-tetrahidro-piridazinlio, donde dicho heterocicllio estd sin
sustituir o mono-, d- o trisustituido Independientemente entre s! con RS,
o

3) un heterociclilo del grupo de piridilo, 2-piridilo, 3-piridilo, 4-piridilo,
pirrolilo, 2-pimrolllo, 3-pirrollio, furllo, 2-furllo, 3-furlio; tienilo, 2-tienllo, 3-
tienllo, imidazolilo, pirazolilo, oxazolilo, isoxazolilo, tazolilo, adiazolilo,
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Isotiazolllo, triazolilo, tetrazollio, plridazinilo y pirazinilo, donde dicho
heterociclilo esta sin sustituir o mono-, di- o trisustituldo independiente-
mente entre sl con R8,

y ademéas esth sustituido con un resto seleccionado entre
el grupo de piridilo, 2-piridllo, 3-piridilo, 4-piridilo, pirolllo, 2-pimalilo, 3-
pimollio, furilo, 2-furllo, 3-furllo; tienilo, 2-tienllo, 3-tienilo, imidazolilo, pi-
razolilo, oxazolilo, isoxazolilo, tiazolilo, tiadiazolilo, isctiazolllo, triazolilo,
tetrazolilo, piridaziniio y pirazinilo, donde dicho resto esta sin sustituir o
mono-, di- o trisustituido Independientementse entre s{ con R8

RBes 1. F,ClBrol,

2, -C(O)-NH;,

3. -alquilo (C4-C,), donde el alquilo esta sin sustitulr 0 mono-, di- o tri-
sustituido independientemente entre sl con halégeno, -OH o un re-
sto metox, 0

4, -O-alquilo (C,-C,), donde el alqullo esté sin sustituir o mono-, di- o
frisustituido independientements entre sl con haldgeno o un resio
metox,

con la condicién de que R8 sea al menos un haldgeno, -C{(O)-NH: o un resto -O-

alquilo (C4~Cs), si RO es un arilo o un heterociclilo, que son como se han definido

anteriormente,

la subestructura D es un resto seleccionado entre e! grupo de piridilo, piridil-N-6xido,

pirrolilo, furflo, tienilo, Imidazollio, pirazolllo, oxazolilo, isoxazolilo, azolllo, triazolilo,

isotlazolilo, tiadiazolilo, pirimidiniio, piridazinilo, pirazinilo y esta sin sustituir o sustituldo

1, 2, 3 6 4 veces con R3 o estd sustituido 1 6 2 veces con =0,

Q es un enlace directo, -C{O)-; -SOz o -alqulleno (C;-C,), -alquileno (Co-C2)-C(0)-
NR“’-,

R' es un atomo de hidrégeno, -aiquilo (C+-C,), -alquileno (C4-Ca}-C(O)-NH-RO, -
perflucroalquileno (C:-C;), -alquliteno (C-Cs)-C(O)-O-R', -alquileno (Cy-Cj)-
S(0)alquilo (C,-Cs) o -alqulieno (C;-C3)-S(0)-N(R*)-R?, donde R* y R¥ son,
independientemente entre sl, Iguales o diferentes y son un &tomo de hidrégeno
o -algquilo (C4-Ca),

R? es un enlace directo o -alqulieno (C,-C.),

R'-N-R%-V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azetidina,
azetidinona, piperidina, piperazina, piridina, pirimidina, pirrolidina, pimrolidinona,
1,2,3-triazina, 1,2,4-triazina, 1,3,5-rlazina, 1,2,3-tazol, 1,2,4-trlazol, tetrazina,

234
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tetrazol, 1,4-diazepano, 1,2-dlazepina, 1,3-diazepina, 1,4-diazepina, azepina,
cetoplperazina, 1,4-oxazepano, oxazol, Isoxazol, isoxazolidina, 2-soxazolina,
morfolina, tiazol, Isotiazol, tiadiazol o iomorfolina, donde dicho grupo ciclico es-
ta sin sustituir o mono-, di- o trisustituido independientemente entre sl con R14,
es flGor, cloro, -OH, =0, -aiquilo (C;-Cy). “<C(O}OH, -CN, -NH3, -C(0)-O-aiquilo
(C+-C4), -C(O)-NH-alquilo (C4+-Cs), -C(O)-NHalquilo (C:-Ca)l2, -C(OMNH; o
-N(R“)-R".
donde R*® y R* son, independientements entre s, un &tomo de hidrégeno,
-perfluoroaiquilo (C+-C,) o -alqullo {(C,-C,),
1.un resto cidico del grupo que contiene compuestos que $8 derivan de azain-
dol (1H-pirrolopiridina), aziridina, azirina, azetidina, azetidinona, 1,4-diazepano,
pirrol, pimolidina, piridonilo, imidazol, plrazol, 1,2,3-triazol, 1,2 4-trlazol, tetrazol,
piridina, pirimidina, pirazina, 1,2,3-trlazina, 1.2,4-trlazina, 1,3,5-friazina, tetrazi-
na, tetrazol, azepina, diazrina, 1,2-diazepina, 1,3-diazepina, 1,4-diazeplna, pir-
dazina, piperidina, piperazina, pimolidinona, cetopiperazina, furano, pirano,
dioxol, 1,4-oxazepano, oxazol, Isoxazol, 2-isoxazolina, isoxazolidina, morfolina,
oxdrano, oxaziridina, 1,3-dioxoleno, 1,3-dioxolano, 1,2-oxazina, 1,3-oxazina,
1.4-oxazina, oxazridina, tiofeno, tioplrano, tietano, tiaxol, isatiazol, isotiazolina,
isotiazolidina, 1,2-oxatiolano, tiodlazol, tiopirano, 1,2-tlazina, 1,3-tiazol, 1,3-
flazina, 1,4-tlazina, tiadiazina o tiomorfolina,
donde dicho resto cidlico esta sin sustituir o mono-, di- o trisustituldo Indepen-
dlentemante entre sl con R14, o

2. fenilo, donde el fenlio esta sin sustituir o mono-, di- o trisustituldo
independientements antre si con R14, 0

G es un enlacs directo, {CHz)m- 0 (CHa)w-NR™-,
m son los nimeros enteros cero, 1,2, 3 6 4,

1. un atomno de hidrégeno,

2, heterociclilo, donde el heterociclilo es un resto del grupo que puede
derivarse de azepano, azepina, 1,4-diazepano, 1,2-diazepina, 1,3-
diazepina, 1,4-diazepina, imidazol, isotiazol, isoxazol, Isoxazolidina,
2-isoxazolina, cetomorfolina, cetopiperazina, morfolina, oxazol, [1.4}-
oxazepano, piperazina, piperazinona, piperidina, piperidinona, pira-
zZina, piridazina, piridazinona, piridina, piridona, pirimidina, plmolidi-
na, pimolidinona, tetrahidropirano, 1.4,5,6-tetrahldro-piridazinilo, te-
trazina, tetrazol, tladiazol, tiazol, tiomorfolina, tiofeno, 1,2,3-triazina,
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1,2, 4-trlazina, 1,3,5-triazina, 1,2,3-triazol 0 1,2,4-triazol, donde dicho
heterociclilo estd sin sustituir o0 mono-, di- o trisustituldo indepen-
dientemente entre sl con R14, o

-alquilo {C,-Cg), donde el alquilo esta sin sustituir o mono-, di- o tri-
sustituido independientemente entre sl con R14,

cicloalquilo (Cs-Ce) ©

-C(OXN(R")-R™,

un &tomo de hidrégeno,

halégeno,

-alquilo (C-C,), donde el alquilo esta sin sustitulr o mono-, di- o tri-
sustituido independientemente entre sl con R13,

-perflucrcaiquilo (C1-C,),

fenllo, donde el fenllo esté sin sustituir © mono-, di- o trisustituido In-
dependientemente entre sf con R13,

-alquileno (Go-C4)-O-R18, donde R16 es

a) un &tomo de hidrégeno,
b) -aiquilo (C;-C,), donde el alquilo esta sin sustituir
o mono-, di- o trisustituido independientements
entre sl con R33,
c) -CF;. 0
d) CHF,,
-CN,
-NR"-SOR",

-SO,-R", dondeses 162,

-SO-N(R"')}-R'2, donde tes 1 6 2,

-aiquileno (C-C.)-C(O)-R",

-alquileno (Co-C4)-C(0)-O-R",

-alquileno (Co-C4)-C(O}-N(R')-R"™,

-alqulleno (C-C4-N(R"')-R%,

-alquileno (Co-C2)-C(Q)-O-alquitano (C-C,)-O0-C(O)-alquilo (C-Cy).
-C{0)0-C(R15, R16)-0-C(O)-R17,

-alquileno (Co-C2)-C(0)-O-alqulleno (C2-C,)-0-C(0)-O-alqullo (C..
Ce).

-C(0)}-0-C(R15, R16)-0-C(O)-O-R17,

-alquileno (Cg-C3)-0-CH-CF-CHa-O-alquilo (Co-Cs),
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20) -alquileno (Cg-Ca)-0-CH-CF-CF2-CH--O-alqullo (Co=Cs),
21) -alquileno (Co-Cs)-O-CHz-perfluorcalquilo (C+-Cs)-CH-OH,
22) -80,-N(R')-R", donde wes 16 2,
23) -alquileno (Co-C,-C(OXN(R")}-R"™,
24) -alquileno (Co-C-N({R"')>-R™, 0
25) un resto de la siguiente lista
R A A A
N
‘( ~_€ H
i OH i O ﬁ,ﬂ }_0\%/ g
donde Me es metilo,
R23es 1) un atomo de hiindgeno,
2) halégeno,
3) -alquilo (C;-C,), donde el aiquilo estd sin sustituir o mono-, di- o tri-
sustituido, Independientementes entre sl, con R13,
4) -perfluoroalquilo (C1-Ca),
5) fenilo, donde el fenllo estd sin sustituir o mono-, dl- o trisustituldo,
indeperdientamente entre sl, con R13,
6) -alquileno (Co-C4)-O-R19, donde R19 es
a) un &tomo de hidrégeno
b) -alquilo (C4-C,), donde el alquilo esth sin sustituir
o mono-, d- o trisustituido, independientemente
entre s, con R13,
c) -CF5, 0
d) -CHF,,
7 -CN,
8) -NR¥-80,-R",
9) -SO,R",dondeses 162,
10) -SON(R")-R'?, donde tes 1 6 2,
11) -alquileno (Co-C4)-C(O)-R",
12) -alquileno (Co-C4)-C(0)-O-R'",



13)

14)

15)

18)

5 17)

18)
18)
20)
10 21)
22)
23)
24)
25)

X

15

LA A, A

126

-alqulleno (Ce-C4)-C(O)N(R')-R™2,

-alquileno (Co-C4)-N(R'")-R'2,

-alquileno (Cy-C,)-C({0O)-O-alquileno (Cz-C,)-O-C(O)-alquilo (C4-C,),
-C(0)-0-C(R15, R18)-0-C(O)-R17,

-alquilano (Co-C3)-C(0)-O-alquilena (C-C,)-0-C(0O)-O-alquilo (C,.
Ce).

-C(0)0O-C(R15, R16)-0-C(0)-0O-R17,

-alquileno {Co-Cs)-0-CH-CF2-CH2-O-akyuilo (Co-Cs),

-alquileno {Co-Cs)~O-CH-CF-CF-CH--O-alqullo (Co-Cs),
-alquileno (Go-C3)-0-CH_z-perfluoroaiquileno (C4-C3)-CH2-OH,
-SO.N(R")>-R™, donde wes 16 2,

-alquilano (Co-C.)-C(OMN(R''}-R",

-alquileno (Co-C.»N(R"')>-R", 0

un resto de la sigulente lista

donde Me es metlio,

si dos restos -OR19 estin unidos a 4tomos adyacentes pueden formar junto con los
étomos a los que estadn unidos un anillo 1,3-dioxol o un anllio 2,3-dihidro-
[1.4]dloxina que esté sustituido una, dos, tres o cuatro veces con R13,

20 R" y R junto con el 4tomo de nitrégeno al que estén unidos pueden formar un anllio
seleccionado entre el grupo de azepina, azetidina, 1,4-dlazepano, dioxazol,
dioxazing, 1,2-dlazepina, 1,3-dlazepina, 1,4-diazepina, imidazol, imidazolina,
imidazolldina, Isotiazol, Isotiazolldina, isotlazolina, isoxazol, Isoxazolina, Isoxa-
zolidina, 24soxazolina, cetopiperazina, morfolina, [1,4]-oxazepano, oxazol, pi-

25 perazina, piperidina, pirazina, pirazol, pirazolina, pirazolidina, piridazina, piridi-
na, pirimidina, pirrol, pirrolidina, pirrolidinona, pirrolina, tetrahidropiridina, tetra-
zina, tetrazol, tiazol, tiadiazol, tiazolldina, tiazolina, tiomorfolina, tiofeno, 1,2,3-
triazina, 1,2,4-trlazina, 1,3,5-triazina, 1,2,3-trlazol o 1,24-trlazol, donde dicho
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anillo esta sin sustitulr o mono-, di- o trisustituido independientemente entre sl
con R13,

R13 es fiGor, cloro, -NO,, -CN, =0, -CF;, -C{0)-0-R", -C{O}-N(R'%)-R®, -N(R"")}-R®,
-alqulieno (Co-Cs)-O-R™, -SI{CH)s, -N(R")-5(0)-R", -S-R", -8O,R", -S(0O)~
N(R'%)-R®, -C(O)-R", -alqullo (Cy-Cs), -alcoxi (C:-Cs), fenllo, feniloxi, -O-CFs,
-perfluoroalquilc  (C+~Cs), -NH-C{O)}-NH-R™, -alqull (C¢-Ci)-C(O)-O-C(R15,
R18)-0-C(O)-R17, -alcoxi (C4-C,)-fenilo, -alquil (Co-C,)-C{0)-0-C(R15, R16)-0-
C(O)-R17, -O-R15, -NH-C(0)-0O-R", o un resto de la siguiente lista

/ﬁ\(’"JLﬁv- J\»‘"? \(_(\imim

fo ot L,

Y:

donde Me es metilo,

R33 es fiGor, cloro, -NO,, -CN, =0, -OH, -CF;, -C(0)-0-R"¥, -C(O)}-N(R'")-R®,
-N(R™)R®, -alqulleno (Cs-Cy)}-O-R", -SI{CHa)s. -N(R')-S(0)-R"™, -S-R¥,

-S0-R10, -8(0)-N(R"™)-R®, -C(0)-R", -alquilo {C,-Cs), -alcoxi (C;-Cy), fenil-oxt-,
-O-CF3, -perflucroalqulio (C1-Cy), -NH-C(O)-NH-R", -alquil (C¢-C)-C(O)}OC(R15,R16)-
0-C{0)-R17, -alcoxi (C4-Cs)-fenllo, -alquil (Co-C4)-C{O)}-0-C(R15,R16)-0-C(O)-R17,
-0-R15, -NH-C(0)-0-R", 0 un resto de |a siguiente lista

J?./ Ay, A ﬁo A 3, o

donde Me as metilo,

R"™ y R® gon, Independienternente entre si, hidrégeno, -alquilo (C;-Ce), -alquil (Co-Ca)-
OH, -alquil {Co-C,)}-O-alquillo (C,-C,) o -perfluoroalquilo (C4-Cs),

R15 y R16 son, independientements entre sl, hidrégeno, -alqulio (C4-Ce) 0 Juntos for-
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man un anlllo del grupo de ciclopropilo, ciclobutilo, cidopentilo o ciclohexilo, donde
cada anillo esta sin sustituir o sustituido de una a tres veces con R y

R17 es -alquilo {C-Cs), -alquil (C-Cs)-OH, -alquil (C,-C)-O-alquilo (C1-Ce).

RO es

-aikqull (C4-Cs)-O-alqull {C,-Ce)-cicloalquilo (Cy-Cs), -alquil (Ce-Ce)-cicloalqullo
(C3-Cs), donde dicho anilio cicloaiquilo estd sin sustituir o sustituide una, dos o
tres veces con -OH, -O-alquil (C+-C,) o R"™.

Un compuesto de férmula | de acuerdo con ias reivindicaciones 1 a 4, donde

1) fenilo, donde el fenilo esta sin sustituir o mono-, di- o trisustituldo Indepen-
dientemente antre sl con RB,
2) un heterociclilo selecclonado entre el grupo de indolilo, isoindolilo, benzofu-
ranilo, benzotiofenilo, 1,3-benzodioxolllo, indazolilo, bencimidazolilo, benzoxa-
zolllo, benzotiazollio, quinolinilo, Isoquinolinilo, cromanile, isocromanillo, cinolini-
lo, quinazolinilo, quinoxalinilo, ftalazinllo, pirldoimidazollio, piridopiridinllo, piri-
dopirimidinii, piridilo, purinilo y pteridiniio,

donde dicho heterociclilo esta sin sustitulr o mono-, di- o trisustituldo

independientements entre s/ con RS,

3) un heterocicllio del grupe de piridilo, 2-piridilo, 3-piridilo, 4-piridilo, pimolilo, 2-
pimolllo, 3-pimollio, furilo, 2-furilo, 3-furilo; tienllo, 2-tienilo, 3-tienilo, imidazolilo,
pirazolilo, oxazolilo, isoxazolilo, tiazolilo, tiadiazolllo, isotiazolilo, triazolilo, tetra-
zollio, piridaziniio y pirazinilo, donde dicho hetsrocidlilo estéd sin sustituir o mo-
no-, di- o trisustituldo independientemente entre sl con R8,

y ademéas esta sustituido con un resto seleccionado entre el grupo de piridilo,
2-piridllo, 3-piridilo, 4-piridilo, pirrolile, 2-pirrolilo, 3-pirrolllo, furllo, 2-furile, 3-
furilo; tienilo, 2-tlenilo, 3-tienllo, imidazolllo, plrazolilo, oxazolilo, isoxazolllo, tia-
zolilo, tiadiazolilo, isotiazalilo, triazolilo, tetrazollio, piridaziniio y piraziniio, donde
dicho resto esta sin sustituir o mono-, di- o trisustituldo independientements en-
tre sl con R8

1. F,Cl, Br, |,

2. ~C(O)-NH,,

3. -alquilo (C4-C,), donde el alqulio esté sin sustituir o mono-, di- o fri-
sustituido independientements entre sl con haldégeno, -OH o un re-
sto metoxi, o

4, <O-alquilo (C+-C,), donde el alquilo estd sin sustitulr o mono-, dl- o
trisustituido independientemente entre sl con halégeno o un resto
metoxi,

dl
oo
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con la condicién de que R8 sea al menos un halégeno, -C(O)-NH; o un resto -
O-alquilo (C-Cs), si RO es un arilo 0 un heterocidilo, que son como se han de-
finldo anteriormente,
la subestructura D @8 un resto seleccionado entre el grupo de piridilo, piridll-N-6xido,
pirrolilo, furilo, tienilo, imidazolilo, pirazolilo, oxazolilo, isoxazofilo, iazolilo, triazolilo,
Isotiazollio, tladiazolilo, plrimidinlio, piridazinilo, pirazinilo y esta sin sustituir o
sustituido 1, 2, 3 6 4 veces con R33 o esta sustituido 1 6 2 veces con =0,
Q es un enlace diracto, -C{O)-; -SO--, -alquileno (C,-Cs) 0 -alquileno (Co-C2)-C(O)-

NR1°.
R’ es un atomo de hidrégeno o -alquilo (C-Ca),
R? es un enlace directo o -alquileno (C,-C,), 0

R*-N-R2-V puede formar un grupo cidlico de 4 a 7 miembros del grupo de plperidina,
piperazina, pirdina, pirimidina, pimolidina, pirrolidinona, 1,2,3-trlazina, 1,2.4-
triazina, 1,3,5-trlazina, 1,23-friazol, 1,2,4-rlazol, tetrazina, tetrazol, 1,2-
diazepina, 1,3-diazepina, 1,4-diazepina, azepina, cetopiperazina, oxazoi, isoxa-
zol, isoxazolidina, 2-isoxazolina, morfolina, tiazol, isotiazol, tiadiazol o tiomorfo-
lina, donde dicho grupo ciclico esta sin sustituir o mono-, di- o trisustituido inde-
pendientemente entre si con R14,

R14 es fiGor, doro, =0, -alquilo (C+-C,) 0 -NH,,

Ves 1.un resto ciclico del grupo que contiene compuestos que se derivan de azain-
dolilo (1H-pirrolopiridilo), azetidina, azepina, aziridina, azirina, 1,4-dlazepano,
1,2-diazepina, 1,3-diazepina, 1,4-diazepina, diazirina, 1,3-dioxolano, dioxazol,
furano, imidazol, Isoquinolina, isotiazol, isotiazolidina, isotiazolina, isoxazol, 2-
Isoxazolina, isoxazotidina, cetopiperazina, morfolina, 1,2-oxazina, 1,3-oxazina,
1.4-oxazina, oxazol, 1,2-oxatiolano, piperidina, pirano, pirazina, pirazol, pirida-
Zna, piperazina, piridina, piridona, pirimidina, plrrol, pirrolidina, pirrolidinona,
quinazolina, quinolina, tetrazina, tetrazol, tadiazina, 1,2-tlazina, 1,3-iazina, 1,4-
tlazina, 1,3-tiazol, tietano, tiomorfolina, tiofeno, tiopirano, 1,2,3-irlazina, 1,2,4-
triazina, 1,3,5-triazina, 1,2,3-triazol o 1,2, 4-triazol,

donde dicho resto clclico esta sin sustituir o mono-, di- o trisustituldo in-
dependientemente entre sl con R14, o
2.fenllo, donde el fenilo esté sin sustitulr 0 mono-, di- o trisustituido indepen-
dientemente entre sl con R14,

G es un enlace directo, {CHy)m- © {CHa)x-NR"-,

m son los nimeros enteros cerv, 1,2, 3 6 4,

,70\
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4)

6)

7
8)
9)
10)
11)
12)
13)
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un atomo de hidrégeno,
heterociclilo, donde el heterociclilo @s un resto del grupo que puede
derivarse de 1,4-dlazepano, cetomorfolina, tiofeno, piridazona, pipe-
ridina, piperazina, piridina, pirimidina, pirrolidina, pirrolidinona, plri-
donilo, imidazol, piridazina, plrazina, 1,2,3-triazina, 1,2,4-trlazina,
1,3,5-trlazina, 1.2,3-tazol, 1.2 4-triazol, tetrazina, tetrazol, 1,2-
diazepina, 1,3-dlazepina, 1,4-diazepina, azepina, cetopiperazina,
oxazol, Isoxazol, Isoxazolidina, 2-soxazolina, morfolina, tiazol, Iso-
tiazol, tetrahidropirano, 1,4,5,6-tetrahldro-piridazinilo, tiadiazol o tio-
morfolina, donde dicho heterocicllic esti sin sustituir o mono-, dl- o
trisustituido independientemente entre s! con R14,
-alqullo (C,-Cs), donde el alquilo esta sin sustitulr o mono-, di- o tri-
sustituido Independientemente entre sf con R14, o
=cicloalquilo (Ca-Ce),
un &tomo de hidrdgeno,
halégeno,
3) -alquilo (C,-C,), donde el alqullo esta sin sustituir o mono-, di- o tri-
sustituldo independientemente entre sl con R13,
-perflucraalquilo (C:-C;),
5) fenilo, donde el fenilo estd sin sustituir o mono-, dl- o trisustituido
independientemente entre sl con R13,
-alquileno (Co-C,)-O-R19, donde R19 es

a) un atomo de hidrdgeno,

b) -alquilo (C,-C,), donde el alqulio esta sin sustitulr 0 mo-
no-, di- o trisustituido independientemente entre s! con
R13,

c) -CFs, 0

d) CHF,,

-CN,

-NR™. -SO:-R“’,

-S0O,R", donde s ss 162,
-SO-N(R")-R'2, donde tes 1 6 2,
-aiqulleno (Co-C,)-C(O)}R",
-alquileno (C-C4)-C(0)-0-R",
-alquileno (Co-C)-C{OMN(R)-RY,

470
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14) -alquileno (Co-C4)-N(R'')}-R",
15) -alquileno (Co-C2)-C(0)-O-alquileno (C2-C,)-0-C(Q)-alquilo (C4-Cy),
16) -C(0)-0-C(R15, R18)-0-C(O)-R17,
17) -alquileno (C-C2)-C(0)-O-alqulleno (C--C,)-0-C(0)-O-alqulio (C+-
Ce).
18) -C(0)0-C(R15, R16)-0-C(O)-O-R17, 0
19) un resto de la siguients lista
JL"" o= /B\Nﬂ /ﬁ\ \({C
J= H"\( ) ’ﬁ‘u’s‘"ﬂ*- e N
N, ﬁ o < i
i \ o ) \ M
H,OH i,.-w- \i-t: 'r ) *%' y
donde Me es metilo,
R23es 1) un atomo de hidrégeno,
2) halégeno,
3) -alquilo (C,-C,), donde ei alqullo esta sin sustituir o mono-, di- o tri-
sustituido, independientemente entre sl, con R13,
4) -perfiuoroaiquilo (C+-C,),
5) - alquileno (C-C5)-0-R"™, donde R19 es
a) un &tomo de hidrégeno
b) -aiquilo {C4-C,), donde el alquilo est4 sin sustituir
0 mono-, di- o trisustituido, Independientemente
entre s, con R13,
c) -CFs, 0
d) -CHF,,
B8) -CN,
7) -NR"™-S0,R",
8) -SO,-R", donde ses 16 2,
9) -SON(R"')-R'2, donde tes 16 2,
10) -alquileno (Ce-C4-C(O)-R",
11)  -alquileno (Co-C4)}-C(O)-O-R",
12) -alquileno (Co-C4)-C(O)}-N(R")-R%,
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13)
14)
15)
18)

17)
18)
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-alqulleno (Co-C-N(R'")-R"?,

-alquileno (Go-C,)-C(0)-O-alquiteno (C-C,}-0-C(O}-alquiio (C+-Ca),
-C(0)-0-C(R15, R16)}-0-C(0)-R17,

-alquilenc (Co-C2)-C(0)-O-alquileno (Cz-C,)-0-C(0)-O-alqulio (C,.
Cs).

-C(0)-0-C(R15, R168)-0-C(0)-O-R17,

un resto de la sigulente lista

NHO=( _{ J\?ﬂ” J\H . Hl ‘éF,\("(

Ko iw-\qﬁl’”’*’“ir ﬁl

donde Me es matilo,
10 R11yR12 son, independlentements entre sl, iguales o diferentes y son

1)
2)

3)
4)
5)

un &tomo de hidrégeno,

-alquilo (C-C,), donde el alqullo astd sin sustitulr o mono-, di- o tri-
sustituldo independientemente entre sl con R13,

-alquil (Co-Ca)-cicloalquilo (Cs-Cs),

-O-R", 0

-akqull (Ce-Ce)-heterociclilo (C,-C.s), donde el aiqullo y el heterocicil-
lo, independlentemente entre sl, estan sin sustitulr o mono-, di- o tri-
sustituidos con R13 y donde el heterociclllo se selecciona entre el
grupo de azetidina, ciciopropiio, ciciobutilo, 4,5-dihidro-oxazol, imi-
dazolidina, morfolina, (1,4)-oxazepano, oxazolidina, piperidina, pipe-
razina, pirrolidina, tetrahidrotiofeno, tiazolldina o iomorfolina, o

R11 y R12 junto con el atomo de nitrégeno al que estin unidos forman un anillo hete-
rociclico que se selecciona entre el grupo de azetidina, cidopropilo, ciclobutiio,
4, 5-dihidrooxazol, imidazofidina, morfolina, (1,4)-0xazepano, oxazolidina, plpe-
ridina, piperazina, pirrolidina, tetrahidrotiofeno, tiazolidina o tiomorfolina,

es fidor, -CN, =0, -OH, -CF;, -C(0)-O-R", -C(OHN(R")}R®, -N(R")}-R®,
~clcloalquilo {Cs-Ce), -alqullenc {Co-C3)-O-R™, -SI-{CHy)s, -S-R™, -SO-R™, -
perflucroaiqulio (C+-C;) o un resto de la sigulents lista

R13



J\/Ni,"& J\” CFQJ\,&I}M

frfe 2 &

donda Me as metilo,

R33 es fiGor, -CN, =0, -OH, -CF3, -C(0)-0-R'%, -C(O)-N(R'*)}-R®, -N(R'")R®,

-alqulleno (Cq-Cs)}-0-R™, -Si{CHs)s, -S-R", -80,R10, -perflucroalquilo (C-Cs), 0 un
5 resto de la siguients lista

i’.ﬁ///ﬂ ’Eu’sg‘w- Ay ﬁo ’ﬁ‘u"’" X, one

u CF,
£ 2t K
\ N o 3___ N
ﬂ )'EN R Y N
donde Me es metilo,
R™ y R® son, independientemente entre sl, hidrdgeno, -alqullo (Ci-Cy) 0
perfluoroalqulio (C4~Cs),

10 R"y R" son, independientemente entre si, hidrégeno, -alqullo (C+-C,) o juntos forman
un anillo del grupo de ciclopropilio, ciciobutilo, ciclopentilo o ciclohexilo, donde

cada anlllo esté sin sustituir o sustituido de una a tres veces con R', y

R17 es -alquilo {C,-C,), -alquil (C,-Cs)-OH, -alquil (C;-Ce)-O-alqullo (C,-Cs), -alquil (C4-
Cs)-O-alquil (C+-Cq)-~cicloalqulio (Cx-Cs), -alqull (Co-Ce)-cicloaiquilo (C5-Cs), don-
15 de dicho anillo cicloalquilo esti sin sustitulr o sustituido una, dos o tres veces

con -OH, -O-alquilo (C,-C.) o R™.

6. Un compuesto de formula | de acuerdo con las relvindicaciones 1 a §, donde
RO es 1. fenilo, donde el fenllo esta sin sustitulr 0 mono- o disustituldo independien-

tements entre sl con RS,

20 2. piridilo o benzotiofenilo, donde el piridilo y 8l benzotiofenlio estan sin sustituir

© mono- o disustituidos independienterentse entre sl con R8, o
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3. un heterocicliio del grupo de tienilo, tiadiazollio, isoxazolilo y tiazolllo, donde
dicho heterocicliio esta sustituido con un resto seleccionado entre el grupo de
tienilo, 2-tienllo y 3-tienilo, donde dicho resto esta sin sustituir o mono- o disusti-
tuido Independientamente entre sl con RS,

R8 es F, Cl, Br, -O-CH; 0 -C(O)}-NH_,

la subestructura D es un resto selecclonado entre el grupo de piridilo, piridil-N-Gxido,

pirrolilo, tienilo, imidazolilo, pirazolilo, oxazollio, Isoxaxzolilo, tlazolilo, isotiazollio, tiadia-

zolllo, pirimidinilo, piridazinilo o pirazinilo y esta sin sustitulr o sustituido 1, 2, 3 6 4 ve-
cas con R3 o esta sustituldo 1 6 2 veces con =0,

Q es un enlace directo, -C(0)-; -SO2-, -CH-C(O)-NH-, metileno o etileno,

R! es un 4tomo de hidrégeno,

R? es un enlace directo o metileno,

R'-N-R2.V puede formar un grupo ciclico de 4 a 7 miembros del grupo de azstidina,
pirrolidina, piperidina y piperazina,

R14 es fiGor, doro, =0, metilo, etllo 0 -NH;,

Ves 1. un resto del grupo que contlene los compuestos que se derivan de azaindoli-
lo (1H-pirrolopiridiio), azetidina, 1,4-dlazepano, isoxazol, isoquinolina, plperazi-
na, piperidina, pirazina, piridazina, pirimidina, plirrolidina, quinazolina, quinolina
a tatrahidropirano,

donde dicho resto ciclico estd sin susfituir 0 mono- o disustituldo Indepen-
dientements entre sl con R14, o
2. fenlio, donde el fenilo esta sin sustitulr o mono- o disustituido Independien-
temente entre sl con R14,

G es un enlace directn, (CHa)m, ~C(O)- 6 (CH2)w-NR™-,

m son los nitmeros entercs cero, 16 2,

M es un atomo de hidrégeno, aiquilo (CC,), azepaniio, ciciopropilo, ciciabutilo, cicio-
pentilo, ciclohexilo, imidazollio, cetomorfolinilo, morfolinilo, [1,4Joxazepanilo, pl-
peridinilo, plperidonilo, pirazinlio, pirazolilo, piridazinilo, piridlio, pirimidiio, pirmo-
lidinlio, 1,4,5,8-tetrahidro-piridazinilo o tetrahidropiranilo, donde los restos estan
sin sustituir o mono- o disustituidos iIndependientemente entre sl con R14

R3es 1) un atomo de hidrdgeno,

2) fiGor, doro,

3) -alquilo (Cy-C,), donde el alquilo esté sin sustituir o mono-, di- o tri-
sustituido independientamente entre sl con R13,

4) -perfluoroaiqulio (C-Cs},
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8)

9)

10)
11)
12)
13)
14)
15)
16)
17)

18)
1)
2)
3)

4)
5)

6)
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fenilo, donde el fenlio esta sin sustituir o mono-, dl- o trisustituido
independientements entre sl con R13,
-giquileno (Co~C2)-O-R19, donde R19 es

a) un &tomo de hidrégeno,
b) -aiquilo (C1-C,), donde el alquilo esté sin sustituir
o mono-, di- o trisustituido Independientements
entre si con R33,
c) LF; 0
d) -CHF,,
-CN,
-NR"-SO-R",

-SOR'',dondeses 162,
-SO-N(R'}-R'?, donde tes 16 2,
-alquileno (Co-C)-C(O)-R",
-alquileno (C¢-C,)-C(O)-O-R",
-alquileno {Co-C4)-C(O)-N(R"')-R'?,
-alquileno (Co-C)-N(R'')}-R™,
-alqulleno (Co-C.)-C(0)-0O-alquilano (Cz-C4)-C(O)-alquilio {C,-C,),
-C(0)}0-C(R15, R16)-0-C(O)-R17,
-alquileno (Co-C2)-C(0)-O-alqulleno (C-C,)-0-C(Q)-O-alquilo (C,
Ce)o
-C(0)Y0-C(R15, R18)-0-C(0)}-O-R17,
un atomo de hidrdgeno,
fluoro, cloro,
-alquilo (C,-C,), donde el alqullo esth sin sustituir o mono-, di- o tri-
sustituido, independientemente entre sf, con R13,
-perfluoroalquilo (C4-Cs),
- alquileno (Co-C2)-O-R'®, donde R19 es

a) un &tomo de hidnbgeno

b) -alquilo (C-C,), donde el alquilo esta sin sustituir

0 mono-, di- o trisustituido, independientemente
entre &, con R13,
c) -CFy, 0
d) -CHF3,

CN,

}04‘
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-NR" -SO.-R"'.

-SO,-R", donde s @s 1 6 2,

-SO-N(R")}-R'?, donde tes 1 6 2,

-alquileno (C¢-C,)-C(O)-R"",

-alquileno (Co-C4)-C(0)-O-R",

-alquileno (C-C4)-C(O}N(R")}-R™,

-alquileno (Co-C4-N(R'")-R",

-alquileno (C¢-C2)-C(Q)-0-alquileno (C-C,)-0-C(O)-alquilo (C1-Cs).
-C{0)-0-C(R15, R16)-0-C(O)-R17,

-alquileno (Co-C2)-C(0)-O-alqulieno (C-C,)-0-C{0)-O-alquilo (C,.
Ca)

-C(0)Y-0-C(R15, R18)-0-C(0)-0-R17,

R11 y R12 son, independientemente entre s, iguales o diferentes y son

1)
2)

3)
4)
S)

un atomo de hidroégeno,

-alqullo {C-C,), donde el alquilo asté sin sustitulr ¢ mono-, di- o tri-
sustituldo independientemente entre sl con R13,

-alquil (Co-Ce)-cicioalquilo (Cs-Co).

-O-R7, 0

-aiqull (Co-Ge)-heterociclilo, donde el alquilo y el heterociclilo, Inde-
pendlentemente entre sl, estan sin sustituir o mono-, di- o trisustitul-
dos independientemente entre sl con R13 y donde el heterociclilo se
selecciona entre &l grupo de azetidina, imidazolidina, morfolina,
(1,4)-o0xazepano o pirvolidina o

R11 y R12 Junto con el atomo de nitrdgeno al que estin unidos pueden formar un ani-
lio que se selecciona entre el grupo de azetidina, Imidazolidina, morfolina, (1,4)-
aoxazepano, piperazina, piperidina, pirrolidina o tiomorfolina,

R13 es fiGor, -CN, =0, -OH, -CF;, -C(0)-0-R", -C(OMN(R')-R™®, -N(R¥)-R®,
-cicloalquilo (Cs-Cs), -alqulieno (Co-Cs)-O-R', -SH(CH;s)s, -S-R', -SOR™ o
~perfluoroalquilo (C,-Cs),

R33 es fidor, -CN, =0, -OH, ~CFs, -C(0)}-0-R", -C(O}N(R")-R®, N(R')R®,

-alquileno (Co-C3)-0-R", -SI{CHa)s, -8-R"°, -S0R10, -perfluoroalquilo (C+-Cs),

R™ y R® son, independientements entre sl, hidrégeno, -alqullo (C+-Cs) 0
~perfiuoroalquilo (C,-C,),
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R y R" saon, Independientemente entre si, hidrégeno, -alquilo (C1-C,) o juntos forman

un anllio del grupo de cicloproplio, ciclobutllo, ciciopentiio o ciclohexilo, donde
cada anillo esté sin sustituir o sustituido de una a tres veces con R", y

R17 es -alquilo (C4-Ce), -alquil (C4-Ce)-OH, -alqull (C,-Ce)-O-alquilo (C,-Cs), -alquil (Cy-

RO es

Cs)-O-alquil (Cs-Cy)-cicloaiquilo (Cs-Cs), -alquil (Co-Ce)-O-cicioalqulle (C+-Ca),
donde dicho anllio cicloalquilo esta sin sustituir o sustituido una, dos o fres ve-
ces con -OH, -O-alqullo (C,-C,) o R™.

Un compussto de férmuia | de acuerdo con las relvindicaciones 1 a 6, donde
1. piridiio o benzotiofenilo, donde el piridilo y al benzoticfenilo estin sin sustituir
0 mono- o disustituidos independientemente entre sf con R8, o
2. un heterocidlilo del grupo tienllo, tiadiazolilo, Isoxazollio y tiazolllo, donde
dicho heterociclllo estd sustituido con un rasto seleccionado entre el grupo de
tienilo, 2-lenilo y 3-tienilo, donde dicho resto esta sin sustitulr o mono- o disusti-
tuido independientsments entre sl con RS,

R8 es F, C}, Br, -O-CH; 0 —-C(O)-NH;,

la subestructura D es piridilo y esta sin sustituir o sustituido 1, 2, 346 4 veces con R3 o
osté sustituido 1 6 2 veces con =0,

Q
R‘l
RZ
R14
Ves

G
M

R3 es

85 -CHzC(O)-NH- o metileno,

es un &tomo de hidrdgeno,

@s un enlace directo,

es fldor, cloro, =0, metilo, efilo 0 —NH,,
piperidina, donde piperidina esta sin sustitulr o mono- o disustituida Indepen-
dientemente entre si con R14, 0

es un enlace directo,
es un adtomo de hidrégeno, -alquilo (C2-C,), isoproplilo o piridilo, donde los res-
tos estdn sin sustituir o mono- o disustituldos independientements entre sl con
R14,

1) un étomo de hidrdgeno,

2) fiGor, cloro,

3) -glqullo (C,-C,), donde el alquilo esti sin sustituir o mono-, di- o tri-

sustituido independientemente entre sl con R13,
4) -alquileno (Co-C2)-O-R18, donde R10 es
a) un &tomo de hidrégeno,

2
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b) -alquilo (C+-C,), donde el alquilo esta sin sustituir
o mono-, di- o trisustituido Independientements
entre sl con R13,
5) -alqulleno (Co-C4)-C(0)-0-R", 0
6) -alquiteno (Co-C,)-C(O-N(R')}-R"™,
R11 y R12 son, Independientemente entre sl, iguales o diferentes y son
1) un dtomo de hidrégeno,
2) -alquilo (C4-C,), donde el alqullo esta sin sustitulr o mono-, di- o tri-
sustituldo Independientements entre sl con R13, o
R11 y R12 junto con el atomo de nitrégeno al que estin unidos pueden formar un ani-
lio que se selecclona entre el grupo de azetidina, imidazolidina, morfolina, (1,4)-
oxazepang, piperazina, piperidina, plrrolidina o iomorfolina,
R13 es fidor, =0, -OH, -CF;, -C(0)-0O-R", -C(O)-N(R")-R® o -alquileno (C¢-Ca)-O-
R10'
Ry R® son independientemente entre si, hidrégeno, -alquilo (C,-C.) o
-perfluorcalquilo (C4-Cs).
8. Un compuesto de férmula | de acuerdo con una o mas de |as reivindicaciones
1 a 7, donde el compuesto de férmula | es
(1-isopropil-piperidin-4-il}-amida del acido 1-{5-(5-cloro-tiofen-2-I)}-soxazol-3-imetil}-
1H-plrrolof2, 3-b]pirkiina-2-carboxliico,
éster metilico del é&cido 1-[5-(5-cloro-tiofen-2-il)-isoxazol-3-limetif]-2-{ 1-isopropil-
plperidin-4-ilcarbamoll)-1H-pirrolof2,3-b]plridina-5-carboxllico,
acldo 1-[5-(5-cloro-tiofen-2-ll)-soxazol-3-limetil}-2-{1-isopropil-piperidin-4-licarbamoil}-
1H-pirrolo[2,3-b]piridina-5-carboxilico,
5-amida 2-{(1-4sopropil-piperidin-4-il)-amida] del acido 1-[5-{5-cloro-tlofen-2-ii)-Isoxazol-
3-iimetil]-1H-pirmolo[2,3-blpiridina-2,5-dicarboxilico,
{1-isopropil-piperidin-4-il)}-amida del &cido 1{5«(5-cloro-tiofen-2-it}-Hsoxazol-3-iimetil}-
1H-pirrolo{3,2-b]piridina-2-carboxlico,
acido 14{5-(5-cloro-tiofen-2-il)-isoxazol-3-iimetil}-2-(1-isopropil-plperidin-4-ilcarbamoil)-
1H-pirrolo[3,2-b]piridina-5-carboxllico,
(1-isopropli-plperidin-4-il}-amida del &cido 1-{5-(5-cloro-tiofen-2-li}-isoxazoi-3-iimetif}-5-
oxo-4,5-dlhidro-1H-pimolo[3,2-b]pirdina-2-carboxllico,
éster metilico del dcido 1-[5-(5-cloro-tiofen-2-iiHsoxazol-3-imetil]-2-{3,4,5,8-tetrahidro-
2H-[1,4blpiridinli-4-ilcarbamoil)-1H-pirrolo[3,2-b]plridina-5-carboxflico,
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acido  14{5-(5-cloro-tiofan-2l)-isoxazol-3-Imetil}-2-(3,4,5,6-tetrahidro-2H{1,4 Ibipiridi-
ni4-ilcarbamoll)-1H-pimrolo[3,2-b]piridina-5-carboxflico,
(1-isopropil-piperidin-4-il}-amida del acido 1-[5-(5-cloro-ticfen-2-ilHsoxazol-3-Iimetil]-5-
(2-metoxi-atoxi)-1H-pimolof2,3-c]piridina-2-carboxilico,

{1-isopropil-piperidin-4-l}-amida del acido 1-[5-(5-cloro-tiofen-2-il}Hsoxazol-3-imatil}-5-
(2-hidroxi-etoxd)-1H-pirrolo[2,3-c]piridina-2-carboxllico,

(1-4sopropil-piperidin4-l}amida del acido 1-{(5-cloro-piridin-2-ilcarbamoil)-metil]-5-{2-
metoxi-atoxi)-1H-pirrolof2,3-c]piridina-2-carboxillco,

(1-isopropli-piperidin-4-il}-amida del &cido 1-[(5-cloro-piridin-2-icarbamoil)}-metlf}-5-(2-
hidroxi-etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxflico,

(1-sopropil-plperidin-4-il}amida del é&cido 1-(6-cloro-benzo[bjtiofen-2-iimetil)-5-(2-
metoxi-etoxi)-1H-pirrolo[2,3-c]piridina-2-carboxilico, o

(1-sopropil-piperidin-4-l}-amida del #cido 1-{6-cloro-benzo[bjtiofen-2-iimetil)-5-(2-
hidroxd-etoxi)-1H-pirrolof2,3-c]piridina-2-carboxllico.

9. Un procedimiento para la preparacién de un compuesto de la fdrmula segin
una o mas de las reivindicaciones 1 a 8, que comprende condensar un compuesto de
la formula 29 con un compuesto de la férmula HR® para dar un compuesto de la formu-
la 30 y, opcionaiments, convertir el compuestio de la férmula 30 en un compuesto de la
formula |,

- S |
N R —— N R —=férmulal
|!(“ FI!.'M

en donde el resto R® tiene el significado de -N(R')}-R*-V-G-M seg(in se indica en las
reivindicaciones 1 a 8, pero en que en los grupos funclonales R* también puede estar
presente en forma de grupos que se transforman subsiguientemente en los grupos
funcionales finales presentes en -N(R')-R:-V-G-M, y en que el resto R* significa el
grupo -Q-R° o puede significar un grupo que se transforma subsiguientoments en el
grupo -Q-R°, y en que el grupo -C(O)-R™ puede ser un grupo écldo carboxilico o sus
derivados, y en que los grupos R™ en las férmulas 28 y 30 tienen las definiciones co-
mespondientes de R® en la formula | segin se define en las relvindicaciones 1 a 8 o
grupos funcionales en ellas también pueden estar presentes en forma protegida o en
forma de grupos precursores.
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10. Una preparacion farmacéutica, que comprande al menos un compuesto de la
formula 1 de acuerdo con una o mas de las relvindicaciones 1 a 8 en todas sus formas
estereolsoméricas y mezcias de las mismas en cualquler relacion y/o sus sales fisiold-
gicamente tolerables y un vehiculo farmacéuticamente aceptable.

11. El uso de un compuesto de la férmula | de acuerdo con una o méas de las relvindl-
caciones 1 a 8 en todas sus formas estereclsoméricas y mezclas de las mismags en
cualquier relacién y/o sus sales fisioldgicamente tolerables para la produccién de pro-
ductos farmacéuticos para el tratamiento de una formacién anormal de trombos, Infarto
de miocardio agudo, trastomos cardiovasculares, angina inestable, fromboembolia,
cierre de vasos agudo asociado con una terapia trombolitica o angloplastia coronaria
transluminal percutanea (PTCA), ataques isquémicos transitorios, apoplejia, caudica-
clén Intermitents, injerto de bypass de las arterias coronarias o periféricas, estracha-
miento del lumen de vasos, reestenosis después de una angloplastia coronaria o ve-
nosa, mantenimiento de la patencia de acceso vascular en pacientes con hemodiélisis
a largo plazo, formacién patolégica de trombos que tiene lugar en las venas de las
extremidades inferiores después de una cirugla abdominal, de rodilla o de cadera,
riesgo de fromboembolla puimonar, coagulopatia intravascular sistémica diseminada
que se produce en sistamas vasculares durante el chogue séptico, ciertas infecciones
viricas o céncer, 0 para reducir una respuesta inflamatoria, fibrinolisls, o tratamiento de
la enfermedad cardiaca coronaria, infarto de miocardio, angina de pecho, reestenosis
vascular, por ejemplo reestenosis posterior a una angioplastia tal como PTCA, sindro-
me de distrés respiratorio en adultos, insuficiencia de miiltiples rganos, frastomo de
coagulacién Intravascular diseminada, y trombosis de venas profundas y de venas
proximales, que pueden producirse después de una cirugla.
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BoxNo.I TITLE OF INVENTION
Azaindole-derivatives as factor Xa inhibitors

BoxNo.II APPLICANT [0 This person is also inventor

Name snd addvems: (Fomily name foliowed by given name; for a legal antity, fill official designation. Telephemo No.
The eddress maust inchuds postal code and nams of country. The country of the addrass indicated in this (069) 305-8047
Bax is the applicant’s Stase (1.e. country) of residence {f no Siate of residence ix indicated balow.)

Aventis Pharma Deutschland GmbH Facsimlle No. (089) 357175
Briningstralte 50

85820 Frankfurt Telagwicomr No.

Germany

Appicant’s ragistration No. with the Olfice

State (that ix, coumtry) of nationality: Staiz (iAot is, country) of residence:

DE DE

This person is spphicant for D ol designeiad E sl designatnd sintes sorept D huuusunur the siniss indicsiad In the
the purposss of: sinies the Unitad Sistes of America Supplemant Bax

Box No.Ill  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family nawe followed by given noms; for a lsgal entily, full official designation. | This person Is:
The addreas munt inchuds pastal eods and name of country. The country of the addrexs indicaied in thiz D applicent anly
Bax ix the applicant s Sits (Le. country} af residence i no Stats of rexidence iz indicated below.)
E applicant and inventor

NAZARE, Marc
" 'ventar

FellLatnatin-St. 45 [] ‘v cly ke ook
o en:a:;hm ‘ Applicant's registation No. with te Office
" State (the! Is, country) of nationality: State (that is, counry) of remdence:

DE DE

i ol ol [ ] the hlﬂﬂﬂhd the
rml:‘;ppllﬂmh D :uhd D m:v-hud snoept “:—m::h

& Further applicarts and/or (further) inventors are indicsted on s continuation sheet.

Box No.IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The peraon identified balow is hereby/has been eppointed o sct on bebalf Dlﬂlt Dmm
of the appticant(s) befors the competent Intemational Authorities ss: ]
Name axd address: (Family name followed By given name; for a legal entity, full afficlal Telcphone No.
dusignation. The address must include postal code and neme of country,) (068) 305-6047
Aventis Pharma Deutschland GmbH Faciimiie No. (089) 367175
Patent- und Lizenzabtaliung
Industrispark Hachst, Gab. K 801 Taleprintar No.
65026 Frankfurt
Germany Agent’s registration No. with fhe Office

Mark this check-box where nio agent or corsmon representative is/has been appointed ind the space above is used

E inllldbmdm 2 sperial addrass to which comespondence should be sent.

Form PCT/RO/101 (first sheet) (Janusry 2004) See Notes to the requent form
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Continvation of Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If nons of the following sub-boxes is used, this sheet should not be included in the request.
Name and‘address: (Family name followed by given nama; for a legel eniity, full official This person is:
dexignation. The oddress must inchude pastal code and name of couniry. The country of the
addrexs indicated in this Boz (s the applicant's State (1.e. country) of residence if no Siate of ] applicant anty
reridence is indicated below.)
WEHNER, Volkmar ] spplicant and inventor
Lindenstralie 1 inventor enly (1 this check-box
97657 Sandberg D s marked, do not fill in below.)
Germany Applicant’s reglstration No. with the Office
State (that is, counlry) of uationality: State (that is, country) af reidence:
DE DE
This pemon is applicent for D All desigmied D ull duxlgrted Sxtng urcopt the Unied PR ey — the States indicated in the
the purposes of! Swics Stutey of Atvwrica Ametion only . Sepplcrmental Bax
Name and address: (Family name followed by given nams; for a legal ensity, fill official This perwom is:
derignation. The address must include porial code and name of country. The couniry of the
addresy indicated in this Box Is the applicant’s State (Le. country) of residence if no Stats of []  spplicant enly
regidence is indicaind below,) . .
WILL, David William D] spplicant and inventor
Kirchstrasae 21 .
. mventor only (If thir check-box

65830 Kriftel D is marked, do not fill in below,)
Germany Applicast’s reglatration No. with tha Office
State (that is, couniry) of nationality: Sute (that &2, country) of residence:
GB DE
Thia peraon i3 spplicant D All degigraiedt D ol] desipratad Stutos except the Unbied the United Sixtes of the States indicated in the
the porposs off Sinieg Stxies of Anwrica Anmxica only - Sepplementa] Bax
Name and address: (Family nams foliowed by given nams; for a legul entlty, full qfficial This persan is:
designation. The address must includs pestal code and name of country. The country of the
address indicated in this Box ir the applicant’s Stats (Le. country) of residence if xo State of ] epplicant only
ravidence is indicated balow.)
RITTER, Kurt DX  spplicant and inventor
Guizkowstr. 2 .
80584 Frankfurt am Maln [ imveator caly @ shis check-bax
Germany is marked, do not fill in below.)

Applioasi's egistratios No. with g Office
suu(min. couniry) of nationakity: Stte (that is, country) of residence:
DE DE
‘Thia pereom in spplicast iy D Al desigauted D all dusigmnted Smies exeert the United s Unitenl Santey of the Stateg indicated in te
the purpuses off Shs Swudes of America Amorica caly Sopplesrsnts] Ban
Name snd address: (Family name followed by given name; for @ legal entlty, full official This person is:
derignation. The address mudt include postal code and rame of country. The country of the
addresr indicased (x thiz Bax ix the applicant’s State (Le. country) of residence {f Ro State of []  epplicent only
residence is indicoted below.)
URMANN, Matthias BJ oepplicant end inventor
Im Sylvaner 4b inventor only (1f this check-box
85760 Eschbom . D ir marked, do not fill in below)
Germany .

Applicass’s registration No. with the Officy
State (that is, country) of nationality: State (thar i, country) of residence:
DE _DE_
This pason is applicant for [:I All duigrmied D all duxignated Sttt except the Unlted the Untited Staten of the Statey indicated in the
the purposes of States States of America Arwics only Sopplenuntal Box
E Further applicants and/or {further) inventon arc indicated on another continuation sheet.

Form PCT/ROV101 (continued sheet) (Tanmry 2004) Sze Notex to the request form
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Continuation of Box No.IIl FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-baxes is used, this sheet should not be included in the requen.

Name snd:address: (Family sams followed by given aome: for a lsgal entity, full qfficial This person ia:
designaton. The addraxy sust includs postal code and name of counsry. The country of the
adidress indicated in this Bax is the applicant’s State (L.a couniry) of residence if no State of D applicant anly
rasidence is Indicated below.) .
MATTER, Hans 4 applicant and inventor
Faldbergring 37 inventor only (If thir ckeck-bax
63505 Langensalboid D) s markae, do mot it tn et
Germany ]
Applicant’s registration Mo. with e Offica
State (that Is, country) of nationality: State (that iz, country) of residence:
DE DE
Thia person b sppliceal for Dﬂm Dlllwhwbuﬁ the Unitnd Sintes of tha Stnies indieatnd in the
G purpenm of Amerien oxly Suppiceraminl Bax
Name and address: (Family nams followed by given nome; for & legal entity, full official This person is:
darignation. The eddrexs must include portal code and neme of country. The country of the
eddrexs indicated in this Box is the applicent’s Siate (Le. country) of residence if no Sists of [0  epplicarnt only
rasidence is indicated balow.)
[[] =pplicant and inventor
[] inventor anly (3 this check-bax
is marked, do not fill in below,)
Agpplicant’s registcatios No. with the Offien
State (that Ir, country) of naticnahity: Btate (that s, country) of reidence:
Emh.:ﬂhnlr D::—-d D::irdh-emum I:uniul-;l-uf ﬂeah-iﬂ::nh
Name and address: (Famlly xame foliowed by givan name; for @ lngal entity, full afficial "This person is:
dexignation. Tha address must includs postal code and nane of country. The country of the
addrass indicated in this Box is the applicans's Stats (Le. country) of rexidence {f mo Stats of [  applicant only
raidence is indicatad balow)
[[] wplicant md inventor
D inventor only (If this check-box
is marked, do not fll in below.)
Applicani’s regivization No. with the Offics
State (that ix, counsry) of nacionatity: Statz (chat ir, counry) of residence:
':hnh:hﬂﬁ D::.d—-l D:.:-r-nwuuuu uu-urd hn-hn;:lhu
Name and address: (Family aame followed by given name; for a legal endly, full official This persan is:
dezignation. The addrexs munt include postal code and noma of couniry. The country of the
address indicated in this Bax is the applicant’s State (Le. couniry) of residence if no Siate of [ appicant only
rasidence Is indicated below,)
[[] spplicant and inventor
D inventor anly (7 this check-box
s marked, do not flll in below.)
Applicant’s registration No. with fix: Office
State (tAat Is, country) of narionality: State (that is, country) of residence:
This persom is spplicent for DAllhpl-l Dlllhpﬂlllhﬂuplhlhiﬂ fim United States of the States indicated in the
the purposes of Statas Stxtey of Axwrica Ammrica aly Sopplementa] Box

]  Further spplicants andéor (finther) inventors are indicated on another continuation sheet.

Form PCT/ROV101 (continued sheet) (Jamuary 2004) Sae Noter to the request form
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Box No.V DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting Stxtes bound by the PCT on the international
filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional and nationsl patents.
However,

[] DE Germany is not designated for sy kind of naticoal protection

[ KR Republic of Korea is not dexignated for any kind of nxticaal protection

[J R Russian Federation is not designated for any kind of national protection _

(The check-boxes above may be used to exclude (irrevocably) the designations concerned in order o avoid the ceasing of the affect,

under the national law, of an earlier national application from which priority is claimed. See the Notes io Bax No. ¥ as 1o ths
conseguencas of such national law provizions in these and certain other Stater.).

Box No. VI PRIORITY CLAIM
The priority of the follawing exrlier epplication(s) is hereby claimed:

Filing Date Number of carkier Where earlier applicstion is:
of exrlier spplication - National spplication: | Regional xpplication:* Internationa] applicstion:
(daymonth/yasr) eountry regional office receiving affice
Itam(1)
18, May 2003 - 03011304.7 EP
Ea.os.zooa)
ltem(3)

O Further priority claims are indicated in the Supplemental Box.

The raceiving Office is mquested to prepare and transmit to the International Bureau s certifiod copy of the earlier application(s) fonly {f the aeriier
application wes Aled with the Office which for the purposer of the praseni international application is the recelving Qffice) identified above us:

[ atitems  [] stem@y) [ wem@ CJaem@ " [0 other, sce Supplemental box

* Whare the sariter application (s an ARIPO application, it is mandatory 1o indicate in tha Supplemenial Box at ieaxt one country party so she Pariz Convantion for
the Prosection of industrial Fropertyor one Mamber of the Worid Treds Organination for which shat exriier application was flisd (Rulg 4,1 0ONTD. ceveronsimcmem.

BoxNo.VII  INTERNATIONAL SEARCHING AUTHORITY

.| Date {dawmonth/year): Number: Country {(or regional Office):

Chelcs of International Searching Autborliy (18A) (If two or more International Searching Authorities are competent to carry oul the international
search, indicate the Authority chasen; the two-letter code may be wed):

Request te ose regnits of earller search; reference to that search (}f sn sanlier searck har been carried ouf by or requaried from the International
Searching Authority):

181072003 EP 03 01 1304 EP

BoxNo.VIIIT DECLARATIONS

The following declarations are contained in Boxes Nos. VII () to (v) (mwrk the applicable Number of
chock-baxes belaw and indicate in the right column the mzmber of ench type of declaration): daclarations
D Bax Na. V1II (i) Declaration aa io identify of the invenwr
D Bax No. VI (i) Declaration ws to the applicant’s entitlement, a3 at the internatianal fling
) date, to apply for and to be granied » patemt
D Box No. VI (iii) Declaration 2a to the apphicant's entitiement, as at the imternational filing
date, to claim the priority of the earlier application
D Box No. VI (iv) Declaration of inventorship (only for the murposes of the designation of
the United States of America)
D Box No. VI (v) Declaration a3 10 non-prejudicin) disclosures or exeeptions to lack of
novelty

Form PCT/RO/101 (third sheet) (January 2004) See Notes 1o the request form
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Box No. VI CHECK LIST; LANGUAGE F FILING

Tﬁlimwﬁﬂﬁmmﬂlu
in paper form , the following sumber of
(8 choers -
request (including
declaration sheets): : 5
dascription (ecluding
socuence listings and/or tables
related theseto)
claime
whstract
drawings
Sab-total number of sheets: T 149
sequence listings :
tables related thereto
of description description (actua/
manber of sheets lf filed in poper
Jorm, winther or sot alre filed in

computer readable form: ses (¢)
below)

Total oumber of sheets:

{® [J Only n compnter readable form
jon 801 (a))(3)

() L] sequence ligtings

(1) ] tabies related hereto

- &8

1(=) [ also In computer readable form
(Section 801 (YD)

This internationsl application is nccompanled by the following i the Nomber
mmumumnmmnmmw of itcme

1.0 fee calcalation sheet -1
2[] scpamte signed power of sttomey

3.0 original gmersl power of attomey

4[] mdwmdmmm.

5[] matement explaining lack of signature

6. mm-)wﬁuinhmw » 1

7.0] transiation of international application into
{tanguage):
8.7 scparte indications conceming deposited microcrganiam
or other biclogical material " "
9.[] Sequence listing in compater readsble form
(indicate type and number of carricys)
® [ copy submitted for the purposes of imternational scarch under
Rule 13sr only (snd ot es part of the international spplication)
(i) [J fonly whern chech-bax (5)(1) or (=)(1) is marked in igft colenn)
additional eopies including, where sppiicable, the copy fix the
purposes of internationa) search under Rule 132r
(D [J tngether with ralsvant statement as to the identity of the copy or
copics with the scquences listing part menticned in left column
10.[] tables in computer readahle form relnted w sequence listings
(indicate type and number of carriers)
® [ copy submitted fior the parposes of international search under
Section 802(b-qusier) only (and not as part of the international

@ [ sequence listings spplication)
(it) [ tables related hereto (D L] (anly whare check-box (8)(1) or (c)(1) is marind in loft column)
Type aud sumber of éarriers (disketie, addirional coplar inchuding, whars applcabl, the copy for the
CD-ROM, CD-R or other) on which are parpascs of intemational search under Section 802(b-quarter)
contained the (i) () sogether with rolcvant statoment as to the identity of the copy or
] sequence listings: copisx with the tables mentioned in laft column
T tables related hereto: 11.0] other (apecihy):
{addipons! copiar to be indicated snder items
90 and/ar 10{H), in right column)

Figure of the drawinga which Lawguage of Mling of the

chould sccompany the shatract : International application: anglish

Box No.IX SIGNATURE OF APPLICANT OR AGENT

PCTEF0 4 7 00 4 7 54A

Next to sach ignahure, knﬂdhm%dhqﬁwhwhﬂhwmdmﬁnﬂmﬂuhnﬂdﬁﬁnmm
AVENTIS PH DEUTSCHLAND GMBH
(ke - ju e
Dr. Jacobl Dr. Then
Do of eooom . For receiving Office use only
L I reosipt of the purported . ] ) 2. Drawing:
rermtions eplicio: - 05 MAY 2004 (uamo&.? [ et
3. Corrected datm of sctual recalpt due to later but \ /
ﬁlﬂymﬁ#pﬂg&&wﬁpmﬁﬁu
the purported international application: D not received:
4. Duate of timely receipt of the required
correstions under PCT Article 11(2):

5. Internmional Searching Authority  1SA/

s Tranamitial of search copy delayed

(i t'wo or more are competent): until search fee is paid
For Intemnational Buresus use only
Dats of receipt of the record copy
by the Intarnational Buresu:

" Form PCT/RO/0] (last sheet) (January 2004)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

PCT

INFORME PRELIMINAR INTERNACIONAL SOBRE PATENTABILIDAD
(Capitulo 1l del tratado de Cooperacién en materia de Patentes)

(Articulo 36 y Regla 70 del PCT)

,,7\$

O ol sty cxpeciants del aolichants PARA ACCION Véase formulario PCTAPEAM16
DEAV2003/0033

Fecha de presantacion inBmacional (dlames/aio) | Fecha de prioridad (diamea/ano)
PCT/EP2004/004754 05.05.2004 19.05.2003

Clasificaciin internacional de patantes (CIP) o a la vez dasificacién naclonal y CIP
C07D471/04, A61K31/437, A61P7/02

Salidtante
AVENTIS PHARMA DEUTSCHLAND GMBH

1. El presents Informae preliminar Intemacional as el infforme de examen, establecido por la Adminisiracion
encargada del axamen preliminar intemnacional segiin el Articulo 35 y se tranemite al solicitante conforme al
Articulo 38.

Esta INFORME comprende un total de 8 hojas, inclulda la presante hoja de portada.
Este informe también contiene ANEXOS, que comprenden:

a. B (remitido al solicitante y & la Oficina internacional) un total de 53 hojas (paginas 91-143), descritas a
continuacidn:

B hojas de la descripcidn, las ralvindicaciones y/a los dibujos que han sldo modificadas y que sirven
de bass al prasents Informs, y/o de hojas que contisnen rectficaclones autoriradas por esta
Administracidn (vase la Regla 70.18 y la inatruccion Administrativa 607 del PCT).

[0 holas que reemplazan a oiras hojas anterlores, pero que esta Administracidn considera que
contienen modificaciones que se sxtienden mais allé de lg divulgacién de s nvancién tal como fue
originaiments presentada, sagdn seé Indica en al punto 4 del Recuadro | ¥ en el Recuadmo
Suplementario.

b. 0 (remitido dnicamente a la Oficina Intemacional) un total de (indicar tipo y nimero de soporte(s)
slectrdnico(s)), que contiene una lista de secvencias y/o tabla(s) relativas(s), solo en formato legible
por ordanador, como se Indica en el Recusdm Suplementario relativo a Listas de Secusncias (véase

Inatruceién Administrativa 802).
4, El presante Informe contiene Indicaciones relativas a los puntos sigulentes:
& Recuadro { Basa de la opinién
= Recuadro Il Prioridad
a Recuadro il No formulacién de opinin sobre la novedad, la actividad invertiva y la aplicacion
Indusirial
a Recuadro IV Faita de unidad de invencién
= Recuadro V Declaracién motivada segtin el Articulo 35(2) ecbre la novedad, la actividad
inventiva y la aplicaciin Indusiral; cliss y explicaciones en apoyo de esta
declaracidn
[ Recuadro VI Clertoa documentos cltados
| Recuadro Vii  Defacios en ia solicitud internacional
[+ Recuadro VIl Observaciones relativas a la solicitud intemacional
Fecha de presentaciin de ls paticion de examen preliminar Fecha de terminecién del presents informe
intsmacional 14.09.2005
09.12.2004

Nombre y direccidn postal de le adminisiracién encarpada del Funcionario sutortzado

intsmacional
—_— mé‘um de Patentes Papathoma, § 4 j

D-80298 Munich

Tél. +49 88 2399 -0 Tx: 523856 epmu d
Fanc MQ“ZSW:OMBS Teléfono N* +40 89 2388-7538

Formulario PCTAPEA/Q9 (Hoja portede) (Enaro 2004)



INFORME PRELIMINAR INTERNACIONAL
SOBRE PATENTABILIDAD Solicitud Intemacional n® (’7

PCT/EP2004/004754

Recuadro|. Base de este Informe

1.

3.=R

4.0

Por lo que respecta al ldioma, este informe se ha establecido sobre la base de la solicltud
intemacional en el idioma en el cual se dapositd, salvo indicacién en contra sefialada sobre
este punto.

O Este Informe esta basado en una traduccion del idioma original al siguiente idioma,
que es el de una fraduccion proporcionada a los fines de:
O blasqueda intemacional (segin Reglas 12.3 y 23.1.b))
a publicacién de ia solicitud internacional (segtin Regla 12.4)
O examen preliminar internaclonal (segin Reglas 55.2 y/o 55.3)

Por lo que respecta a los elementos* de la solicitud intemacional, esta opinién se ha
establecido sobre la base de (/as hojas de reemplazo que hayan sido enviadas a la Oficina
recepiora en respuesta a un requerimiento segin el articulo 14 se las denomina en este
informe como “inicialmente presentadas” y no se anexan al informe):

Descripclén, piginas:

1-90 como se deposltaron Iniciaiments
Relvindicaclones, N°.:

1-11 recibidas el 09.08.2005 con carta de 07.06.2005

0 una lista de secuencias y/o tabla(s) relativa(s) - ver recuadro suplementario relativo
a listas de secuencias

Las modificaciones ha ocasionado la anulacion de:

O la descripcion, paginas

= las relvindicaciones, nos. 1-12
O los dibujos, hojas/fig.
O la lista de secuencias (precisar)

a tabla(s) relativa(s)a a lista de secuencias (precisar)

El presente informe ha sido establecido como si no se hublesen presentado (algunas de)
las modificaciones anexadas a este Iinforme y listadas abajo, ya que se ha considerado
que iban méas alla de la divulgacién de la invencién tal como fue presentada, como se
indica en el Recuadro Suplementario (Regla 70.2.¢)).

O la descripcién, paginas

O las reivindicaciones, N°

O los dibujos, hojas/fig.

m| la lista de secuencias {precisar)

0O tabla(s) relativa(s)a la lista de secuencias (precisar)

* Si se utiliza el punto 4, algunas o fodas estas pdginas pueden llevar el selfo de "sustituida™

Formulada PCTAPEA40S (Enero 2004)
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Recuadro Il. Prioridad

1.0 El presente informe se ha formulado como si no se hubiese reivindicado ninguna prioridad,
debido a que no se han entregado en el plazo prescrito los documentos siguientes:

O copla de la solicitud anterior cuya prioridad se ha reivindicado (Regla 668.7a))
O traduccion de solicitud anterior cuya prioridad se ha relvindicado (Regla 66.7b))

2.0 El presente informe se ha formulado como si no se hubiese relvindicado ninguna prioridad,
debido a que no se ha considerado vélida la relvindicacién de prioridad (Regia 64.1). En
consecuencia, a los efectos del presente informe, se considera como pertinente la fecha
de presentacién intemacional indicada méas arriba.

3.0 Observaciones adicionales, si procede:
Véase hoja separada

Recuadro V. Declaracién motivada segin el articulo 35.2) sobre la novedad, la actividad
inventiva y la aplicacién industrial; citas y explicaclones en apoyo de esta

declaracién
1. Dedlaracién
Novedad Sl: Reivindicaciones  1-11
No: Relvindicaciones
Actividad inventiva Sl: Reivindicaclones  1-11
No: Reivindicaclones
Aplicabilidad industrial SI: Reivindicaciones 1-11

No: Reivindicaciones
2. Citas y explicaciones (Regla 70.7)
véase hoja separada

Recuadro Vl. Clertos documentos citados

1. Clertos documentos publicados (Regla 70.10)
ylo

2. Divulgaciones no escritas (Regia 70.9)

véase hoja separada

Formulario PCTIPEA/#08 (Enero 2004)
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Recuadro Vill. Observaclones relativas a la solicltud Intemacional

Las siguientes observaciones sobre la claridad de las reivindicaciones, de la descripci6én y de los
dibujos y sobre sl las reivindicaciones que se fundan totaimente en la descripcion estin
realizadas:

véase hoja separada

Formulario PCTAPEA/400 {Enaro 2004)
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(HOJAS SEPARADAS) PCT/EP2004/004754
Re Pamafo ll
Prioridad

La presente solicitud introduce materia que se extiende mas alla del contenido de la
solicitud de patente europea 03011304.7 madre, presentada el 19.05.2003. Por lo
tanto, la prioridad no se relvindica validamente para todo el intervalo de la materia
actuaimente reivindicada.

Re Pé&rrafoV
Declaraclén razonada con respecto a novedad, actividad inventiva
aplicabilldad industrial; citas y explicaciones que sustentan dicha
declaraclén.
Se hace referencia a los siguientes documentos (D):
D3: WO 01/64639 A (MERCK FROSST CANADA INC; LABELLE MARC
(CA); STURINO CLAUDIO (CA); LAC) 7 Septiembre 2001 (2001-09-
07)
D4: WO 02/070523 A (DIDIUK MARY THERESA; GARIGIPATI RAVI
SHANKER (US); LAU WAN FANG (US)); 12 Septiembre 2002 (2022-
09-12)
D5: WO 99/33800 A (DEFOSSA ELISABETH; HEINELT UWE (DE);
MATTER HANS (DE); KLINGLER OTMAR) 8 Julio 1999 (1999-07-08)
La solicilud se refiere a derivados de azaindol de la férmula (I) en calidad de
inhibidores de factor Xa.

1) Articulo 33(2) PCT

a) El documento D3 encontrado en la bisqueda del Estado de la Técnica es
relevante bajo el Articulo 33(2) PCT. Este documento describe en los ejemplos 59,
60, 70, 71 y 72 compuestos estructuralmente similares que son adecuados para la
fabricacién de medicamentos para el tratamiento, por ejemplo, de restenosis, un
estado relevante también para la materia reivindicada (véase la pégina 68, lineas
13-30 y la reivindicacidon 12 de la presente solicitud). Sin embargo, debido a la
definicién de R33, que no incluye las definiciones “-cicloalquilo (C3-Cg) y fenilo”,
estos compuestos no destruyen la novedad para la materia reivindicada.

Form PCT/Hojas separadas/ 409 (hoja 1) (EPO-Enero 2004)



INFORME PRELIMINAR INTERNACIONAL

SOBRE PATENTABILIDAD Solicitud Intemacional N°
(HOJAS SEPARADAS) PCT/EP2004/004754

b) Compuestos descritos en el documento D4:

1) 1H-pirrolo]2,3-b]piridina-2-carboxamida, N-(4-clorofenil)-1-(fenilsulfonil}- (RN:
477872-25-6)

if) 1H-pirolo[2,3-b]piridina-2-carboxamida, N-(4-cloro-2-metilfenil)-1-(fenilsutfonil)-
(RN: 477872-234)

Il) 1H-pirolof2,3-b]piridina-2-carboxamida, N-(4-metoxifenil)-1-{fenilsulfonil)- (RN:
477872-22-3)

difieren de las entidades reivindicadas, debido a que Q-R0 no puede ser un grupo
fenilsulfonilo no sustituido de acuerdo con las condiciones de R8.

Ademas, el compuesto 1H-indol-2-carboxamida, 1-[3,4-diclorofenil)metiljmetil-N-[2-
(5-[(2,4-dimetilfenil)metillhexahidropirrolof3,4-c]pirrol-2(1H)-il}-2-oxoetil)4,5,6,7-
tetrahidro-3-metil-4-oxo- (RN: 455912-78-4) (el séptimo compuesto en la pagina
111) difiere de las entidades reivindicadas debido a que en el residuo CON(R1 )-R2
definido en Ia férmula |, el R no puede convertirse en “-CHo-CO-* segln se define
en este compuesto.

Asl, estos compuestos no destruyen la novedad para la materia reivindicada.

¢) El documento D5 se refiere a inhibidores del factor Xa de la férmula (l) que
tienen un indol en calidad del nicleo ciclico de las moléculas reivindicadas. Dado
que el resto D de las entidades reivindicadas se define por no ser un residuo fenilo,
el documento D5 no es relevante bajo el Articulo 33(2) PCT.

2) Articulo 33(3) PCT

El problema técnico en el que se basa la presente solicitud es la provisién de
compuestos adicionales Gtiles en la inhibicion de factor Xa o Vila y, por lo tanto,
adecuados para la terapia y profilaxis de trastomos cardiovasculares, tales como
enfermedades tromboembdlicas © restenosis; inflamacion; choque séptico;
sindrome de esfuerzo respiratorio en adultos, etc.

Se supone que el problema técnico queda resuelto por los compuestos de la
formula (1), tal como se muestra por los ensayos mencionados en las paginas 89-80
de la presente solicitud, las cuales, sin embargo, se refieren a ejemplos
estructuralmente muy limitados de la férmula reivindicada (inicamente a aquéllos

Form PCT/Hojas separadas/ 409 (hola 2) (EPO-Enero 2004)
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con un radical (5-clorotiofen-2-il)}-isoxazol-3-ilo; véanse también log comentarios
relacionados con el aicance de las reivindicaciones).

Para la evaluacién del mérito inventivo como técnica anterior mas relacionada se
considera al documento que se refiere a compuestos con las mayores similitudes
estructurales que tienen la misma actividad. El documento D5 se refiere a derivados
de indol en calidad de inhibidores del factor Xa. A pesar de que en D5 se describen
compuestos que tienen principalmente una sustitucion amidinobencilo, el ejemplo
73 muestra una sustitucién pirimidiimetilo en la misma posicién. Ademas, la
definicion de la sustitucién de la estructura del nicleo de indol en la reivindicacién 1
se solapa con la de los comespondientes sustituyentes del sistema de anillo
heterociclico condensado.

Dado que es una practica com(n en la investigacidn intercambiar al menos uno de
los 4tomos de carbono del resto carbociclico del indol por un nitrégeno cuando se
buscan compuestos altemativos, el disefio estructural de las entidades
reivindicadas no se considera basado en una ingenuidad detl invento. Ademas,
también deberla hacerse referencia a los documentos D3 y D4 que describen
compuestos que son (tiles en calidad de inhibidores de PDE IV 0 moduladores del
receptor de quimioquina, respectivamente. A primera vista, estos compuestos
parecen tener una actividad diferente.

Sin embargo, el enfoque mecanico de la definicién de la actividad de un grupo de
compuestos no se considera ni industriaimente aplicable ni claro. Unicamente los
estados a tratar mediante el uso de estos compuestos pueden servir como base
para la definicién de su actividad. Asl, cuando se buscan los estados a tratar en los
documentos D3 y D4, se llega a la restenosis (D3 y D4), choque séptico (D3),
respuesta inflamatoria (D3) y sindrome del esfuerzo respiratorio en adultos (D3),
que son comunes con los de Ja presente solicitud.

Con respecto a lo anterior, el documento, D3 que describe compuestos con la
misma actividad, y las mayores similtudes estructurales con las entidades
reivindicadas, podria también considerarse como técnica anterior mas relacionada.
Cuando se considera D3 como la tacnica anterior mas relacionada, fa contribucién
técnica de la presente solicitud sobre D3 reside Unicamente en la definicién de R33
que no cubre las opciones de ser cicloalquilo o fenilo. Sin embargo, se considera

Forn PCT/Hojas separadas/ 408 (hoja 3) (EPO-Enero 2004)
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que este punto de diferenciaciéon es uno secundario basado en la ingenuidad del
invento y, por lo tanto, la presente solicitud no se considera que cumpla con los
requisitos del Articulo 33(3) PCT.

Re_Péarrafo VI
Determinados documentos citados
Documentos:
D1: WO 03/044014 A (AVENTIS PHARMA GMBH) 30 mayo 2003 (2003-05-30)
D2: WO 03/053361 A (OSI PHARM INC ; MCKIBBEN BRYAN (US); STEINIG
ARNO G (US); CASTELHANO A) 3 Julio 2003 (2003-07-03)
no pueden considerarse como documentos de la técnica anterior de acuerdo con el
Articulo 33(2) PCT, ya que se han publicado después de la fecha prioritaria y antes
de la fecha de presentacién de la solicitud. Sin embargo, considerando que para
parte de la materia reivindicada la prioridad no estd validamente reivindicada,
deberia tenerse cuidado por parte del solicitante al entrar en la fase regional, ya
que estos documentos — y, en particular D1, que se refiere a entidades quimicas
definidas casi idénticas con un indof como nicleo ciclico de las moléculas — son
relevantes para el examen.

Re Pérrafo Vil

Determinadas observaciones sobre la sollcitud Intemmacional

a) El pamafo en la pagina 51, lineas 21-30, y en la pagina 52, lineas 1-9, es el
mismo.

b) EIl término “proférmaco” mencionado en la pagina 53, linea 26-pagina 54,
linea 27, y péagina 70, linea 15, conduce a un alcance poco claro, ya que no resulta
claro qué estructuras se pretenden.

La expresién “profirmaco” inciuye compuestos obtenidos a partir de otro
compuesto mediante una reaccién quimica (estructuras que estan estructuraimente
alejadas del material de partida), derivados funcionales (compuestos en donde los
heterodtomos estadn intercambiados por atomos altemnativos), compuestos con
numerosos tipos diferentes de grupos secundarios, etc. Ademaés, es un intento

Form PCT/Holas separadas/ 408 (hoja 4) (EPO-Enero 2004)
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definir la materia en términos del resultado a conseguir. Por lo tanto, no es
permisible una formulacién de ests tipo.

Ademas, los profArmacos de los compuestos actualmente reivindicados pueden
representar una invencién completamente separada de la descrita en la presente
solicitud y, como tales, estan insuficientemente descritos de acuerdo con el Articulo
5 PCT, ya que la persona experta no serila capaz de producir todos estos
compuestos sin ejercitar una actividad inventiva de acuerdo con el Articulo 33(3)
PCT.

¢) Con respecto a la referencia a los métodos de tratamlento, pagina 68, lineas
13-30, no existen criterios unificados en los Estados contratantes de la PCT. La
EPO, por ejemplo, no reconoce como industriaimente aplicable la materia de
reivindicaciones dirigidas al uso de un compuesto en el tratamiento médico, pero
puede permitir, sin embargo, reivindicaciones dirigidas a un compuesto conocido
para el primer uso en el tratamiento médico y el uso de un compuesto de este tipo
para la fabricacién de un medicamento para un nuevo tratamiento médico.

d) Ademéas, se ha de recordar a la solicitante que las variaciones limitadas en la
sustitucién del anillo de piridina con un grupo carboxi, metilcarboxi, amido,
metoxietoxi o hidroxietoxi, al tiempo que

i) D es sdlo piridina

i) R3 es sdlo hidrogeno

i) Q es sblo metileno 0 carbamoilmetilo

iv) RO es sélo {5-clorotiofen-2-il)-isoxazol-3-ilo, 5-cloropiridin-2-loc ¢ 6&-cloro-
benzo[bltiofen-2-Il

v) R2 es sélo un enlace directo

vi) V es s6lo una piperidina

vii) G es 86lo un enlace directo y

viii) M es 86lo Ispropilo o piridilo,

no justifican el alcance de las reivindicaciones 1-7 (Articulo 6 PCT: totaimente
sustentado por la parte descriptiva).

La solicitante estad autorizada para reivindicar inicamente modificaciones obvias de
lo que se describi® (variaciones estrechamente relacionadas), ya que las

Form PCT/Hojas separadas/ 409 (hola 5) (EPO-Enero 2004)
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reivindicaciones deberian representar una generalizaciébn razonable de los ejemplos
dados en la parte descriptiva: las caracteristicas técnicas establecidas en la
descripcidn/ejemplos como caracteristicas esenciales de la invencién descrita
deben ser las mismas que las utilizadas para definir la invencibn en las
reivindicaciones. El motivo de ello es que el problema a resolver deberfa ser
resuelto por todo el alcance de la materia relvindicada (cada compuesto que
cae dentro de su alcance) y no sélo por los compuestos individuales sometidos a
ensayo — especlaimente dado que el problema puede considerarse en la
provisién de compuestos que actian sobre un sistema blolégico (es decir,
sobre un sistema que depende de parAmetros muy diferentes). Si éste no fuera el
caso, una invencién podria ser arbitrariamente ampliada en cualquier medida sin
ninguna consideracién de si los compuestos realmente resuelven el problema en el
que se basa la invencién.

Formn PCT/Mojas separadas/ 409 (hoja 68) (EPO-Enero 2004)
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INTERNATIONAL PRELIMINARY REPORT intemational application No. 3"“
ON PATENTABILITY PCT/EP2004/004754

Box No.| Baslis of the report

1. With regard to the langumge, this report is based on the intemational application in the language in which it was
filed, uniass otherwise indicated under this item.

0O This report is based on translations from the original language into the following language ,
which is the language of a translation fumished for the purposes of:

O intemational search (under Rules 12.3 and 23.1(b))
8 publication of the international application (under Rule 12.4)
O intemational preliminary examination (under Rules 55.2 andlor 55.3)

2. With regard to the elements* of the intemational application, this report Is based on (replacement sheets which
have been fumished to the receiving Office in response to an invitation under Arlicie 14 are referred to in this
report as "originally filed” and are not annaxed to this report):

Description, Pagea .
N -
1-00 ~anpriginally flled
. Claims, Numbers
1-11 received on 09.06.2005 with letier of 07.08.2005

O a sequence listing andior any related tabie(s) - see Supplemental Box Relating to Sequence Listing

3. B The amendments have resulted in the cancellation of:

O the description, pages

& the claims, Nos. 1-12

O the drawings, sheetsfigs

O the sequence listing (specify).

O any table(s) related to sequence listing (specify).

4. O This report has been esteblished as if (some of) the amendments annexed to this report and listed below
had not been madae, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2{(c)).

O the description, pages

O the claims, Nos,

O the dawings, sheetafigs

O the sequence listing (specify).

{0 any table(s) related to sequenca listing (specify):

* JIf item 4 applies, some or all of these sheets may be marked "superseded.”

Form PCTAPEA/409 (January 2004)
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INTERNAT! NAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTEP2004004754

Box No. Il Prlority

1. 0 This report has been established as if no priority had been claimed due to the failure to furnish within the
prescribed time limit the requested:

B copy of the sarlier application whose priortity has been claimed (Rule 66.7(a)).
[0 translation of the earlier application whose priority has been claimed (Rule 66.7(b)).

2. [0 This report has been established as if no priority had been claimed due to the fact that the priority claim has
been found invalid (Rule 64.1). Thus for the purposes of this report, the intermnational filing date indicated
above is considered to be the relevant date.

3. Additional observations, if necessary:

see soparate sheet

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, mmnﬂvo step or Industrial
applicability; citations and explanations supporting such siatament

1. Statement
Novelty (N) Yes: Claims 1-11
No: Claims
Inventive atep (IS) Yes: Claims
No: Claime 1-11
Industrial applicabliity (IA) Yes: Claims 1-1
No: Claims

2. Citations and explanations (Rule 70.7):
soe separate sheet

Box No. V] Certain documents cited

1. Certain published documents (Rule 70.10)
and /or

2. Non-written disclosures (Rule 70.9)
soo separate shest

Form PCTAPEA/408 (January 2004)
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Box No. Vil Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are mada:

see separats sheet

Form PCTAPEA/409 {(January 2004)
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/EP2004/004754
Beltem
Priority

The present application introduces subject matter which extends beyond the content of the
parent European Patent Application 03011304.7 filed on the 19.05.2003. The priority is
. therefore not validly claimed for the whole range of the presently claimed subject matter.

Reltem V
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
Reference is made to the following documents (D):
D3: WO 01/64638 A (MERCK FROSST CANADA INC ; LABELLE MARC (CA),
STURINO CLAUDIO (CA); LAC) 7 September 2001 (2001-09-07)
D4: WO 02/070523 A (DIDIUK MARY THERESA ; GARIGIPATI RAVI SHANKER
(US); LAU WAN FANG (US);) 12 September 2002 (2002-09-12) '
D5: WO 99/33800 A (DEFOSSA ELISABETH ; HEINELT UWE (DE); MATTER HANS
(DE); KLINGLER OTMAR) 8 July 1999 (1999-07-08)

The application refers to azaindole derivatives of the formula (l) as Factor Xa inhibitors.

1) Article 33(2) PCT

a) Document D3 found in the search of the state of the art is relevant under Article 33(2) PCT.
This document discioses in the examples 59, 60, 70, 71 and 72 structurally similar
compounds, which are suitable for the manufacture of medicaments for the treatment of e.g.
restenosis, a relevant condition also for the claimed subject matter (see page 68, lines 13-30
and claim 12 of the present application). However, due the definition of R33, which does not
include the definitions "-(C,-Cg)-cycloalkyl and phenyl®, these compounds are not novelty
destroying for the claimed subject matter.

b) Document's D4 disclosed compounds:

I} 1H-Pymolo[2,3-b]pyridine-2-carboxamide, .N-(4-chlorophenyl)-1-(phenylsulfonyl)- (RN:
477872-25-6)

ii) 1H-Pyrrolo[2,3-b]pyridine-2-carboxamide, N-(4-chloro-2-methylphenyl)-1-(phenylsulfonyl)-
(RN: 477872-23-4)

Form PCY/Separale Sheet/408 (Sheet 1) (EPO-January 2004)
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iii) 1H-Pyrrolo[2,3-b]pyridine-2-carboxamide, N-(4-methoxyphenyl)-1-(phenyisulfonyl)- (RN:
477872-22-3) .

differ from the claimed entities in that the Q-RO can not be an unsubstituted phenyisulfonyl
group according to the proviso of R8.

Furthermore, compound 1H-Indole-2-carboxamide, 1-{(3,4-dichlorophenyl)methyl]-N-[2-(5-
[(2,4-dimethylphenyl)methyl]hexahydropyrrolo{3,4-clpyrrol-2(1H)-yi}-2-oxoethyl]-4,5,6,7-
tetrahydro-3-methyl-4-oxo- (RN: 455812-78-4) (7th compound in page 111) differs from the
claimed entities in that in the residue CON(R*)-R? defined in formula ! the R? can not become
*-CH,-CO-" as defined in this compound.

Thus, these compounds are not novelty destroying for the claimed subject matter.

¢) Document D5 refers to Factor Xa inhibitors of the formula () having an indoi as the cyclic
core of the claimed molecules. Since the D moiety of the claimed entities is defined as not
being a phenyl residue, document D5 is not relevant under Article 33(2) PCT.

2) Article 33(3) PCT

The Technical Problem underlying the present application is the provision of further

compounds useful in the inhibition of Factor Xa or Vila and therefore being suitable for the

therapy and prophylaxis of cardiovascular disorders like thromboembolic diseases or
restenosis; inflammation; septic shock; adult respiratory distress syndrome etc..

The technical problem is supposed to be solved by the compounds of the formula (I}, as

shown by the tests mentioned in pages 89-90 of the present application, which however refer

to structurally very restricted examples of the claimed formula {only those with a (5-

chlorothiophen-2-yl)-isoxazol-3-yl rest; see also comments regarding the breadth of the

claims).

For the evaluation of inventive merit as closest prior art is considered that document that
refers to compounds with the most structural similarities having the same activity.
Document D5 refers to indot derivatives as inhibitors of the Factor Xa. Although in-D5 are
disclosed compounds having mainly an amidinobenzyl substitution, example 73 shows a
pyridinyimethyi substitution at the same position. Furthetmore, the definition of the substitution
of the indole core structure in claim 1 overlaps with that of the corresponding substituents of
the claimed fused heterocyclic ring system.

Form PCT/Gaepamate Sheat/408 (Sheet 2) (EPO-January 2D04)
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Since it is common practice in the Research to exchange at least one of the carbon atoms of
the carbocyclic moiety of the indol with a nitragen when looking for altemative compounds, the
structural design of the claimed entities is not considered to be based on inventive ingenuity.
Furthermore, reference should be also made to documents D3 and D4 disclosing compounds,
which are useful as PDE IV inhibitors or chemokine receptor modulators respectively. At first
sight these compounds seem to have a different activity.

However, the mechanistic approach of definiticn of the activity of a group of compounds is not
considered neither as industrial epplicable nor as clear. Only the conditions to be treated by
the use of these compounds can serve as a basis for the definition of their activity. Thus,
when looking for the conditions to be treated in documents D3 and D4 one comes up to
restenosis (D3 and D4), septic shock (D3), inflammatory response (D3) and adult respiratory
distress syndrome (D3), which are common with those of the present application.

With respect to the above, document D3 disclosing compounds having the same activity and
the m st structural similarities with the claimed entities could be also considered as the
closest prior art. When regarding D3 as the closest prior art, the technical contribution of the
present application over D3 resides only in the definition of R33 which does not cover the
options of it being cycloalkyl or phenyl. However, such a point of differentiation is regarded as
a minor one to be based on inventive ingenuity and therefore the present application is not
considered to fulfill the requirements of Article 33(3) PCT.

Beltem Vi .
Certain documents cited

Documents: ]

D1: WO 03/044014 A (AVENTIS PHARMA GMBH) 30 May 2003 (2003-05-30)

D2: WO 03/053361 A (OSI PHARM INC ; MCKIBBEN BRYAN (US); STEINIG ARNO

G (US); CASTELHANO A) 3 July 2003 (2003-07-03)

can not be considered as prior art documents according to the Article 33(2) PCT, because
they are published after the priority day and before the filing day of the application. However,
considering that for part of the claimed subject the priority is not validly claimed, care should
be taken by the applicant while entering the regional phase, because these documents -and
in particular D1 referring to alimost identical defined chemical entities with an indol as the cyclic
core of the molacules- are relevant for the examination.
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Re liem VIil

Certain observations on the international application
a) The paragraph in page 51, lines 21-30 and page 52, lines 1-9 is the same.

b) The term "prodrug" mentioned in page 53, line 26- page 54, line 27 and page 70, line 15
leads to an unclear scope, since it is unclear which structures are intended.

The expression "prodrug” Iincludes compounds obtained from another compound by a
chemical reaction (structures which are structurally remote from the starting material),
functional derivatives (compounds wherein the heteroatoms are exchanged by altemative
atoms), compounds with'numerous different types of side groups etc. Further it is an attempt
to define the subject-matter in terms of the result to be achieved. Therefore, such a
formulation is not allowable.

Furthermore, prodrugs of the presently claimed compounds may well represent a completely
separate invention from that disclosed in the present application and as such they are
insufficiently disclosed according to Article § PCT, since the skilied person would not be able
to produce all of these compounds without exercising an inventive step in accordance with
Article 33(3) PCT.

c¢) With respect to the reference to the methods of treatment, page 68, lines 13-30, no uni-
fied criteria exist in the PCT Contracting States. The EPO, for example, does not recognize
as industrially applicable the subject-matter of claims to the use of a compound in medical
treatment, but may allow, howsever, claims to a known compound for first use in medical
treatment and the use of such a compound for the manufacture of a medicament for a new
medical treatment.

d) Furthermors, the applicant has to be reminded that the limited variations in-the
substitution of the pyridine ring with a carboxy, methylcarboxy, amido, methoxyethoxy or
hydroxyethoxy group, while

1) D is only pyridine

ii) R? is only hydrogen

Form PCT/Separate Sheet/406 (Sheet 4) (EPO-January 2004)
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iii) Q is only methylene or carbamoyimethyl

iv) R® is only (5-chlorothiophen-2-yl)-isoxazol-3-yl, 5-chloropyridin-2-yl or 6-chloro-
benzo[b]thiophen-2-yi

v) R? is only a direct bond

vi) V is only a piperidine

vii) G is only a direct bond and

viii) M is only isopropyl or pyridyl,

do not justify the breadth of claims 1-7 (Article 6 PCT: fully supported by the description).

The applicant is entitied to claim only obvious modifications of what was described (close
related variations), since the claims should represent a reasonable generalisation of the
examples given in the description: the technical features stated in the description/examples
as being essential features of the invention described must be the same as those used to
define the invention in the claims. The reason for that is that the, problem to be solved should
be solved by the whole scope of the claimed subject matter (every compound falling
within its scope) and not just by individual compounds tested - especially since the problem
may be seen in the provision of compounds acting on a biological system (i.e. on a
system depending upon very different parameters). If this were not the case, an invention
could arbitrarily be broadened 1o any limit without consideration, whether the compounds are
actually solving the problem underiying the invention.
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