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1L-S INHIBITING 6~AZAURACIL DERIVATIVES

“The present invention concerns novel IL-5 inhibiting 6-azauracil derivatives useful for
" treating eosinophil-dependent inflammatory diseases; to processes for their preparation

and compositions comprising them. It further relates to their use as a medicine.

Eosinophil influx, leading to subsequent tissue damage, is an important pathogenic

- évent in bronchial asthma and allergic diseases. The cytokine interleukin-5 (IL-5),

produced mainly by T lymphocytes as a glycoprotein, induces the differentiation of
eosinophils in bone marrow and, primes eosinophils for activation in peripheral blood -
and sustains their survival in tissues. As such, IL-5 plays a critical role in the process
of eosinophilic inflammation. Hence, the possibility that inhibitors of IL-5 production

- would reduce the production, activation and/or survival of eosinophils provides a

therapeutic approach to the treatment of bronchial asthma and allergic diseases such as,
atopic dermatitis, allergic rhinitis, allergic conjunctivitis, and also other eosinophil-
dependent inflammatory diseases.

Steroids, which strongly inhibit IL-5 production ir vitro, have long been used as the-
only drugs with remarkable efficacy for bronchial asthma and atopic dermatitis, but they

ccause various serious adverse reactions such as diabetes, hypertension and cataracts.

Therefore, it would be desirable to find non-steroidal compounds having the ability to

. inhibit IL-5 production in human T-cells and which have little or no adverse reactions.

US 4,631,278 discloses a-aryl-4—(4,5-dihydro-3,5-dioxo—1,2,4-triazin—2(3H)—yl)-

benzeneacetonitriles and US 4,767,760 discloses 2-(substituted phenyl)-1,2,4-triazine-
3,5(2H,4H)-diones, all having anti-protozoal activity, in particular, anti-coccidial
activity. EP 831,088 discloses 1,2,4-triazine-3,5-diones as anticoccidial agents.

The present invention provides compounds which have never been described hitherto
and which possess a remarkable pharmacological activity as inhibitors of the

- production of IL-5.

The present invention is concerned with the compounds of formula
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the N-oxides, the pharmaceutically acceptable addition salts, quaternary amines and the
stereochemically isomeric forms thereof, wherein : :

p represents an integer being 0,1,2,30r4;
q represents an mteger bemg 0 1,2, 3 4or 5
X represents O, S, NR> ora dxrect bond; or
-X-R2 taken together ; may represent cyano;

R

R®

represents hydrogen, hydroxy, halo, amino, mono- or di(C}-4alkyl)amino,
Ci-6alkyl, C1_6a_.lkyloxy, C3.7cycloalkyl, aryl, arylCj_galkyl, aminoC, salkyl,
mono- or di(C 1-4elkyl)aminoCMalkyl or mono- or di(Ci-4alkyl)amino-
Ci.qalkylamino;

represents aryl, Het C3_7cycloalkyl optxonally subsututed with -C(—O)-Z-R”
Ci-galkylor Cj_ 6alkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C1-4alkyl)amino, -C(=0)-Z-R', Cy_galkyloxy
optlonally substituted with -C('-O)-Z-RI4 C)-¢alkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with -C(=0)-Z-R', aryl, aryloxy, arylthio, Het', Het'oxy and

Het'thio; and if X is O, S or NR?, then R? may also represent -C(=0)-Z-R",
aminothiocarbonyl, Cj_4alkylcarbonyl optionally substituted with -C(=0)-Z-R",

- Cy-4alkylthiocarbonyl optionally substituted with -C(=0)-Z-R", arylcarbonyl

arylthiocarbonyl, Het'carbonyl or Hetlthlocarbonyl
reprments hydrogen or Cy_galkyl; .

each R" independently represents -C(=0)-Z-R', C1_galkyl, halo, polyhaloC1-galkyl,

hydroxy, mercapto, C].. 6atkyloxy, Cj-galkylthio, Cj-galkylcarbonyloxy, aryl, cyano,
nitro, Het’, R, NR'R® or Cy4alkyl substituted with -C(=0)-Z-R™, Het’, R® or
NR"RS

eachR mdependently represents -C(--O)-Z-RI4 C1-6alkyl, halo, polyhaloCj.-galkyl,

hydroxy, mercapto, C1-galkyloxy, C1.531kylthlo, C 1- 6a1ky1carbonyloxy, aryl, cyano,
nitro, Het®, R®, NR'R® or C; 4alky! substituted with -C(-O)—Z-R“ Het®, R or
NR1R8

each R® mdependently represents C 1-6a1kylsulfony1 ammosulfonyl mono- or di-

(C1_4alkyl)annnosulfonyl mono- or di(benzyl)aminosulfonyl, polyhaloC1-galkyl-
sulfonyl, C1-6alkylsulfinyl, phenylC,4alkylsulfonyl, piperazinylsulfonyl, piperidinyl-
sulfonyl, aminopipeﬁdihylsulfonyl,"' piperidinylaminosulfonyl, N-C;_4alkyl-N-
piperidinylaminosulfonyl or mono- or di(C;.4alkyl)aminoC;_salkylsulfonyl;

each R’ and each R® are independently selected from hydrogen, Cy.4alkyl, hydroxy-

Ci.ealkyl, dihydroxyCMalkyl, aryl, arylC, 4alkyl, Cj4alkyloxyC,.4alkyl, C;.salkyl-
carbonyl, arylcarbonyl, Het’carbonyl, -C(=0)-Z-R"*, mono- or di(C.4alkyl)amino-
C)-4alkyl, arylaminocarbonyl, arylaminothiocarbonyl, Het’aminocarbonyl, Het’amino-
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thiocarbonyl, C3.scycloalkyl, pyridinylC;4alkyl, C;_alkanediyl-C(=0)-Z-R",
-Y-C)4alkanediyl-C(=0)-Z-R'*, Het® and RY; or R” and R® taken together with the
nitrogen atom to which they are attached form a radical of formula

5 R’ and R' are each independently selected from hydrogen, C;4alkyl, hydroxyCi.salkyl,

10

15

dihydroxyC,.4alkyl, phenyl, phenylC,.salkyl, C;alkyloxyC;.salkyl, C;.salkyl-
carbonyl, phenylcarbonyl, Het’carbonyl, -C(=0)-Z-R'*, mono- or di(C;4alkyl)amino-
Ci.4alkyl, phenylaminocarbonyl, phenylaminothiocarbonyl, Het3aminocarbonyl,
Het’aminothiocarbonyl, Cs.7cycloalkyl, pyridinylC;_salkyl,
C1.4alkanediyl-C(=0)-Z-R", -Y-C; salkanediyl-C(=0)-Z-R™, Het’ and R%; or R® and
R'? taken together with the nitrogen atom to which they are attached form a radical of

formula
_ 0 0
7 N/
_ N— N '

. each R"! independently being selected from hydroxy, mercapto, cyano, nitro, halo,

-C(=0)-Z-R", -Y-C) 4alkanediyl-C(=0)-Z-R ', trihalomethyl, C]_4alkyloxy

“optionally substituted with -C(=0)-Z-R", formyl, trihaloC;_salkylsulfonyloxy, RS,

NR'R®, C(=O)NRVR'S, aryl, aryloxy, arylcarbonyl, C;.scycloalkyl optionally
substituted with -C(=0)-Z-R, Cy.,cycloalkyloxy optionally substituted with -
-C(=0)-Z-R", phthalimide-2-yl, Het*, Het* and C(=0)Het?;

20 R'and R are each independently selected from hydrogen, Cy.salkyl, hydroxyC;_qalkyl,

25

dihydroxyC,_4alkyl, phenyl, phenylC;.4alkyl, C;.salkyloxyCi.salkyl, C).salkyl-
carbonyl, phenylcarbonyl, -C(=0)-Z-R'*, mono- or di(C,4alkyl)aminoC;_4alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Cs.scycloalkyl, pyridinylC;_salkyl,
Cy.4alkanediyl-C(=0)-Z-R", -Y-C;4alkanediyl-C(=0)-Z-R"* and R; or R® and R'°
taken together with the nitrogen atom to which they are attached form a radical of

formula '
0
- _ 7
~ N
o & 6

each Z independently represents O, S, NH, -CH;-O- or -CH,-S- whereby -CH;- is
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attached to the carbonyl group; . - RPN

each R!* indépendcntly represents hydrogen, Cy.xpacyl (having a straight or branched,
saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), C,_alkyl,
Cg_zoalkenyl optionally substituted with phenyl, Ca.z0alkynyl, Csocycloalkyl,
polyhaloCl;go?alkyl; Het’, phenyl or Cy.5ealkyl substituted with one or more

.~ substituents selected from h’ydroxy, NR',R", phenyl, mono- or di(C; salkyl)amino,
cyano, Het’, Ci.salkyloxycarbonyl, phenlel.4alkyloxycarbonyl and Cz scycloalkyl;
or R' represents a radical of formula : R

(G
()

S / -.\P(Rj). /émZm;O%C}gmz\ Ran | /CH\/C\ s

e @
e " ._'.@'/O—R="--'o -
s L W S W

(0) ®)

0 .
=0 £Ha o <Crsilkyl \CH Mo S

15

- ® e N C I

wh§rein_nis0to_5;ihis_1to4;_'sis_zero_'to_4;1jis(_)t02;_ _
R4, RY, R, R, R® and R are cach independently hydrogen, C;.salkyl
phenyl or C3scycloalkyl; or '
R® and R taken together may form -CH,-CH-, -CH,-CH,-CHj- or
-CHz-CHy-CHy-CH;-; - .
R%, R" and R* are each independently hydrogen or C,_calkyl;
each R! independently is Cy.qalkyl;
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' R'is-O-R", C,-salkyl, phenyl or C.;cycloalkyl optionally substituted
with Cy_salkyloxy; : :

- R" is hydrogen, Ci4alkyl, phenyl, phenylC.salkyl or Cs.scycloalkyl;
R™ is hydrogen or C,.4alkyloxy; or

5 -Z-R' taken together form a radical of formula
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R" and R'® are each independently selected from hydrogen, Cy4alkyl, hydroxyC;.salkyl,

dihydroxyC;.qalkyl, aryl, arylCalkyl, C.salkyloxyC, alkyl, -C(=0)-Z-R",
arylcarbonyl, mono- or di(Cj.4alkyl)aminoC; 4alkyl, arylaminocarbonyl, arylamino-
thiocarbonyl, aminocarbonylmethylene, mono- or di(C;salkyl)aminocarbonyl-

- methylene, Het’aminocarbonyl, Het’aminothiocarbonyl, pyridinylC; 4alkyl, Het® or

R% or R" and R' taken together with the nitrogen atom to which they are attached
form a radical of formula

R'7 and R'® are each independently selected from hydrogen, C;alkyl, hydroxyCi.salkyl,

dihydroxyC,_salkyl, phenyl, phenylC.4alkyl, C;4alkyloxyC;.qalkyl, C,4alkyl-
carbonyl, phenylcarbonyl, mono- or di(C;4alkyl)aminoC)4alkyl, phenylamino-
carbonyl, phenylaminothiocarbonyl; Cs_scycloalkyl, pyridinylC;_salkyl,
C;.salkanediyl-C(=0)-Z-C).salkyl, -C(=0)-Z-C;.¢alkyl,
-Y-Cj._salkanediyl-C(=0)-Z-C.¢alkyl and R®;

aryl represents phenyl optionally substituted with one, two or three substituents each

independently selected from nitro, azido, cyano, halo, hydroxy, C1-4alkyl,
Cs.scycloalkyl, C1-4alkyloxy, formyl, polyhaloCj].4alkyl, NR’R!?, -C(=0)NRR'®,

-C(=0)-Z-R", R®, -O-R®, phenyl, Het®, C(=0)Het’, and C; 4alkyl substituted with

one or more substituents each independently selected from halo, hydroxy,
Cjaalkyloxy, -C(=0)-Z-R", -Y-C\ salkanediyl-C(=0)-Z-R'*, Het® or NR°R'%;

Het' represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,

thiolany}, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,

isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimi'din'yl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
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dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothiazolyl, benzoxazolyl, benzodioxanyl, indolyl, isoindolyl,
indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,

5 oxazolopyridinyl, imidazo[2, l-b]thlazolyl ‘wherein said heterocycles each
independently may optionally be subsututed with one, or where possible, two or three
substituents each independently selected from Het?, R* and C.4alkyl optionally
substituted with one or two substituents independently selected from Het? and R';

‘ Het? represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-

10 linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,

| " thiolanyl, dioxol#hyl, oxazolyl, pxg_?olinyl, isoxazolyl, thiazolyl, thiazolinyl,

isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,

pyﬁ_da_zinyl,_ dipx_'anyl,:dimianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl,

o benzofuranyl, isdbenz_ofm_ranyl_, bengothiazolyl, benzoxazplyl, indolyl, isoindolyi,

15 indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,

- _ isocjuihdl_y_L cinholinyl; phtalézinyl,. quinazolinyl, quinoxalinyl, thiazolopyridinyi,

oxézo]opy:idiny] and imidazo[2,1-b])thiazolyl; wherein said heterocycles each
independently may optionally be subsntuted w1th one, or where possible, two or three
: . substituents each independently selected from R” and Cj4alkyl opuonally
.20 substituted with one or two substituents each‘independently selected from R*’;
Het represents a monocyclic heterocycle selected from azetidinyl, pyrrolidinyl,
piperidinyl, plperazmy_l, t_norpholmyl, thiomorpholinyl and tetrahydropyranyl;
wherein said monocyclic heterocycles each independently may optionally be
substituted with, where possible, one, two. three or four substituents each
25 - independently séleqte_d from hydroxy, Cj.4alkyl, C;.4alkyloxy, “C(=0)-Z-RY,

: C, salkylcarbonyl, phenylCy.alkyl, piperidinyl, NR'?R", R® and C; 4alky! substituted
with one or two éubéﬁtucnts each independently selected from hydroxy, C;.4alkyloxy,
phenyl, -Y-C;.4alkanediyl-C(=0)-Z-R"%, -C(=0)-Z-R", R® or NR'’R",;

Het* represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
30 triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadlazolyl pyridinyl, pynxmdmyl pyrazmyl pyranyl, pyndazmyl and
triazinyl;
Het’ represents a heterocycle selected from pytrolyl pyrrolinyl, imidazolyl, imidazo-
- linyl, pyrazolyl, pyrazolinyl, tnaz_olyl_ tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
35 thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazoly}, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl; pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
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- tetrahydropyranyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzo-
'thienyl, benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, benzodioxanyl,
indolyl, isoindolyl, indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimida-
zolyl, quinolyl, isoguinolyl, cinnolinyl, phtalazinyl, guinazolinyl; quinoxaliny],
thiazolopyridinyl, oxazolopyridinyl and imidazo[2,1-b]thiazolyl; wherein said
heterocycles each independently may optionally be substituted with one, or where
possible, two, three or four substituents each independently selected from hydroxy,
Ci.4alkyl, C4alkyloxy, Cyalkylcarbonyl, piperidinyl, NR''R'®, C(=0)-Z-C; ¢alkyl,
RS, sulfonamido and C).4alkyl substituted with one or two substituents independently
selected from hydroxy, C;.salkyloxy, phenyl, C(=0)-Z-C,.¢alkyl,
-Y-C,.¢alkanediyl-C(=0)-Z-C, salkyl, R® and NRV'R %,

provided however that

* Ris other than aminocarbonyl, C).salkyloxycarbonylC; salkyl; and

* R' is other than carboxyl; C;.4alkyloxycarbonyl, aminocarbonyl,
Ci.salkylaminocarbonyl, hydroxyC, salkylaminocarbonyl,
C,4alkylcarbonylaminocarbonyl, Cs.scycloalkylaminocarbonyl; and

+ R’,R%, R%, R™ R, R¥, R" and R are other than :
Ci.salkylcarbonyloxyC; 4alkylcarbonyl, hydroxyC4alkylcarbonyl; and

* Het’ is other than a monocyclic heterocycle susbstituted with carboxyl or
Ci-4alkyloxycarbonyl; and

* the compounds of formula (@) contain at least one -C(=0)-Z-R' moiety.

A speclal group of compounds are those compounds of formula (T) wherein

R’ represents aryl, Het C3_7cycloalkyl optionally substituted with -C(=0)-Z-R",
C1-6alkyl or Cj_galkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C]-4alkyl)amino, -C(=0)-Z-R"*, C1_galkyloxy -
optionally substituted with -C(=0)-Z-R"*, C1-6alkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with -C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and
Het'thio; and if X is O, S or NR?, then R? may also represent -C(=0)-Z-R*, |
aminothiocarbonyl, C1_4alkylcarbonyl optionally substituted with -C(=0)-Z-R",
C1-4alkylthiocarbonyl optionally substituted with -C(=0)-Z-R'*, arylcarbonyl,
arylthiocarbonyl;

each R® independently represents C]-galkylsulfonyl, amin,osulfonyl, mono- or di-
(Cy4alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl,
polyhaloCj.6alkylsulfonyl, C1-galkylsulfinyl, phenylC; 4alkylsulfonyl,
piperazinylsulfonyl, aminopiperidinylsulfonyl, piperidinylaminosulfonyl,
N-C,_salkyl-N-piperidinylaminosulfonyl;
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each R’ and each R® are independently selected from hydtogen, Ci.4alkyl, hydroxy-
C,.4alkyl, dihydroxyC,.4alkyl, aryl, arylC,salkyl, C..4alky10xyC1.4a]ic_yl, Ci4alkyl-
_carbonyl, arylcarbonyl, -C(=O)-Z-_-R”, mono- or'di'(Cl';a'lky!)anlinoCI_,alkyl,
arylaminocarbonyl; arylaminothiocarbonyl, Het*aminocarbonyl,
5 Het’aminothiocarbonyl, C3.cycloalkyl, pyridinylC;.salkyl, Het® and RS
R’ and R'® are each independently selected from hydrogen, Cj.salkyl, hydroxyCisalkyl,
dihydroxyC,.4alkyl, phenyl, phenleMalkyl C|.4a1kyloxyC1.4alkyl C. salkyl-
. carbonyl, phenylcarbonyl -C(—O)-_Z_-R”_ mono- or di(C;.salkyl)aminoC;_salkyl,
_ phenylaminocarbonyl, phenylaminothiocarbonyl, Het*aminocarbonyl,
10 Het’aminot_hiocarbmyl,' Cs.cycloalkyl, pyridinylC; 4alkyl, Het’ and RS; _
each R"! independently being selected from hydroxy, mercapto, cyano, nitro, halo,
-C(=0)-Z-R14 trihalomethyl, C1.4alkyloxy optionally substituted with
-C(=0)-Z-R", formyl, trihaloC;_salkylsulfonyloxy, RS, NR'R®, C(=O0)NRRS, aryl,
. aryloxy, arylcarbonyl Csscycloalkyl optionally substituted Wlth- -C(-O)-Z—R“
15 Cs.cycloalkyloxy optionally substituted with -C(—O) Z-R“, phthalumde-Z—yl Het?
and C(=O)Het>; .
R'? and R'? are each mdependently selected from hydrogen, C, qalkyl, hydroxyCi.salkyl,
dihydroxyC,.4alkyl, phenyl, phenleHalkyl,_C|.4alkyloxyC1 4alkyl, C;._4alkyl-
_ carbonyl, phenylcarbonyl, -C(=0)-Z-R", mono- or'di'(C,@alkyl)anﬁnoC; 4alkyl,
20 phenylaminocarbony}, phenylanunothlocarbonyl Cs. 7cycloa1kyl pyndmleHalkyl
- -andR%; - e : : :
o each R™ mdependently represents hydrogen, Cl.zoacyl (havmg a straight or branched,
- saturated or unsaturated hydrocarbon chain havmg 1 t0 20 carbon atoms), Cy.z0alkyl,
Cs.icycloalkyl, polyhalocl-zoalky]; or R"".'relli)res_ents a radical of formula '

cnz ' ,cuz
/ \ l /e “CH; CHZ _ /

25 | @ CN
_CH ,c\0 N ,C\N, ==
: [, o—r!
R

© @ ©
R R, R, R, R°and Rfare each mdependenﬂy hydrogen Cy.salkyl or
Cs 7cyc10alky1 or
R° and R taken together may form -CH;-CHr -CHy-CH,-CHy- or
30 © -CH,-CH,-CH>-CHj-; h
RY and RI6 are each independently selected from dihydroxyCi.4alkyl, aryl, arylC;.salkyl,
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CisalkyloxyCyalkyl, -C(=0)-Z-R", arylcarbonyl, mono- or di(C;.salkyl)-
aminoC;.salkyl, arylaminocarbonyl; arylaminothiocarbonyl, Het®aminocarbonyl,
~ Het’aminothiocarbonyl; pyridinylC; salkyl, Het® or RS;

aryl represents phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, azido, halo, hydroxy, C1-4alkyl, C1-4alkyloxy,
polyhaloCj_qalkyl, NR’R', -C(=0)-Z-R', R®, phenyl, Het’, and C;4alkyl

- substituted with -C(=0)-Z-R"* or NR'R'%;

Het' represents a heterocycle selected from pyrrolyl, pymrolinyl, imidazolyl, imidazo-
linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,

isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl,

- 1H-pyrazolo[3,4-d}pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl,
‘imidazo[2,1-b]thiazolyl; wherein said heterocycles each independently may
optionally be substituted with one, or where possible, two or three substituents each
independently selected from Het?, R'! and C,.4alkyl optionally substltuted with Het?
‘andR"; -

Het? represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo--
linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl; wherein said heterocycles each

- independently may optionally be substituted with one, or where possible, two or three
substituents each independently selected from R"! and C;.4alkyl optionally
substituted with R'";

Het” represents a monocyclic heterocycle selected from pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl; wherein said monocyclic heterocycles
each independently may optionally be substituted with, where possible, one, two.
substituents each independently selected from Cy.4alkyl, Cysalkyloxy, -C(=0)-Z-R™,

Ci.qalkylcarbonyl, phenylC, 4alkyl, plpendmyl NR'R", R® and Ci-salkyl substituted
with -C(=0)-Z-R", R® or NR'?R ™3,

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and jodo; C3_7cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl,
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cyclohexyl and cycloheptyl; C1-4alkyl defines straight and branched chain saturated
hydrocarbon radicals having from 1.to 4 carbon atoms such as, for example, methyl,
ethyl, propyl, butyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;
C1-62lkyl is meant to include C]-4alkyl and the higher homologues thereof having 5 or
6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 2-methylpentyl and
the like C,_soalkyl is meant to inchide C].¢alkyl and the higher homologues thereof
having 7 to 20 carbon atoms such as, for example, heptyl, octyl, nonyl, decyl, undecyl,
dodecy), tridecyl, tetradecyl, pentadecyl, octadecyl, nonadecyl, eicosyl and the like
Cs-20alkyl is meant to include C;.0alkyl except for Cy4alkyl; polyhaloC, alkyl is
defined as polyhélosubstituted C,alkyl, in particular C,_,alky} substituted with 1to 6

. halogen atoms, more in particular dlfluom- or tnﬂuoromethyl polyhaloC, alkyl is
~ defined as polyhalosubstxtuted C.. 6znlkyl polyhaloC, xpalkyl is defined as polyhalo-

subsmuted Ci.20alkyl. The term C,_jalkanediyl defines bivalent straight or branch

. chained alkanediyl radicals havin'g from 1 to 4 carbon atoms such as, for example,
methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl and the like; C2-galkanediyl

defines bivalent straight or branch chained alkanediyl radicals having from 2 to 6

carbon atoms such as, for example, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl,
1,5-pentanediyl, 1,6-hexanediyl and the like. The term C3.20alkeny! defines straight

and branched chain hydrocarbon radicals containing one double bond and having from

3 to 20 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl,
* . 2-pentenyl, 3-pentenyl, 3’-metliyl-2—bi‘1_tenyl, 3-hexenyl and the like; and the carbon of

said C3-20alkenyl connected to the remainder of the molecule preferably is saturated;

" and the term C3-20alkyny! defines straight and branched chain hydrocarbon radicals

containirig one triple bond and having from 3 to 20 carbon atoms such as, for example,
2-propynyl, 3-butynyl, 2-butynyl, 2—peﬁtynyl 3-pentynyl, 3-methyl-2-butynyl,

3-hexynyl and the like; and the carbon of said C3_20a1kyny1 connected to the remainder
of the moleculc preferably is saturated v :

Het', Het?, Het ‘Het* and Het’ are meant to include all the possible isomeric forms of
the hcterocycles mentioned i in the definition of Het Het2 Het3 Het! or Het’, for
instance, pyrrolyl also mcludes ZH-pytrolyl triazolyl mcludes 1,2,4-tnazolyl and

1,3 4—tnazolyl oxadlazolyl mcludes 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl and 1,3 4-oxad1azolyl thiadiazolyl includes 1,2,3-thiadiazolyl,

1,2 ,4-thiadiazolyl, 1,2 5-th1ad1azolyl and 1,3 4~thxad1azoly1 pyranyl includes
2H-pyranyl and 4H-pyranyl.

The heterocycles represented by Het!, Het?, Het?, Het* and Het® may be attached to the
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remainder of the molecule of formula (I) through any ring carbon or heteroatom as
appropriate. Thus, for example, when the heterocycle is imidazolyl, it may be a
1-imidazolyl, 2-imidazolyl, 4-imidazolyl and 5-imidazolyl; when it is thiazolyl, it may
be 2-thiazolyl, 4-thiazolyl and 5-thiazolyl; when it is triazolyl, it may be 1,2,4-triazol-1-
yl, 1,2,4-triazol-3-yl, 1,2 .4-triazol-5-yl, 1,3,4-triazol-1-yl and 1,3,4-triazol-2-yl; when it
is benzthiazolyl, it may be 2-benzthiazolyl, 4-benzthiazolyl, 5-benzthlazolyl
6-benzthiazolyl and 7-benzthiazolyl.

The Cy.z0acyl is derived from

acetic acid CHsCOOHR tridecanoic acid C12H2sCOOH
propionic acid C,HsCOOH myristic acid Ci3H2;COOH
butyric acid C3;H;COOH pentadecanoic acid C;4HxCOOH
valeric acid C:HyCOOH palmitic acid CysHs;COOH
hexanoic acid CsH,;COOH heptadecanoic acid C,H33COOH
heptanoic acid C¢H3COOH- stearic acid C7H3sCOOH
octanoic acid C;H;sCOOH oleic acid C7H33COOH
nonanoic acid. CgH;7COOH linolic acid C;7H5,COOH
decanoic acid CsHisCOOH linolenic acid C17H2sCOOH
undecanoic acid CioH2COOH nonadecanoic acid C13H31:C0_0H
lauric acid C11H2;COOH icosancic acid  CigHsCOOH

The pharmaceutically acceptable addition salts as mentioned hereinabove are meantto
comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can convenienﬂy be obtained by
treating the base form with such appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochlonc hydrobromic and the like; sulfuric acxd nitric acid;
phosphoric acid and the like; or organic acids, for example, acetic, propano:c, hydroxy-
acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(Z)-2-butenedioic, (E)-2-butenedioic, 2—hydroxybutanedioic. 2,3-dihydroxybutanédioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulphonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic,

' 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can be

converted by treatment with alkali into the free base form.

The compounds of formula (I) containing acidic protons may be converted into their
therapeutically active non-toxic metal or amine addition salt forms by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
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sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g,
the benzathine, N-methyl-D-glucannne, 2—a:mno-2—(hydroxymethyl)-1 »3-propanediol,

- hydrabamine salts; and salts with amino acids such as, for example, arginine, lysine,

choline and the like. Conversely the salt fonn can be converted by treatment with acid
into the free acid form, . -

The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (T) are able to form. Examples of such formis are e. g. hydrates,
alcoholates and the like.

The N-oxide forms of the present compounds are mean_t to comprise the compounds of

formula (I) wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.
For example, one or more nitrogen atoms of any of the heterocycles in the definition of
Het', Het?, Het’; Het* and Het® may be N-oxidised. -

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such

forms although not explicitly. indicated in the. above formula are intended to be included
w1th1n the scope of the present lnventlon For cxample a hydroxy substituted triazine
molety may also exist as the correspondmg triazinone moiety; a hydroxy substituted
pymmdme molety may also BXISt as the correspondmg pynmldmone moiety.

' The term “stereochemically isomeric forms” as used hereinbefore defines all the

possible stereoisomeric forms in which the compounds of formula (I) can exist. Unless
otherwise mentloned or indicated, the chemical designation of compounds denotes the
mxxture of all poss:ble stereochenucally isomeric forms, said mixtures contammg all

diastereomers and enantiomers of the basic molecular structure. More in particular,

stereogenic centres may have the R- or S-configuration, used herein in accordance with
Chemical Abstracts nomenclature. Stereochenucally isomeric forms of the compounds

of formula (T) are obviously intended to be embraced within the scope of this invention.

The <':ompounds of formula @ and some of the intermediates in the present invention

| contain one or more asymmelnc carbon atoms The pure and mixed- stereochemically

isomeric forms of the compounds of formula (I) are intended to be embraced within the
scope of the present invention.

Whenever used hereinafter, the term "compounds of formula ()" is meant to also
include theil_' N-oxide forms, their pharmaceutically acceptable addition salts,
quaternary amines and their stereochemically isomeric forms. .

The numbering of the phenyl ring bearing substituent R? is given hereinbelow and is
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used herein as such when indicating the position of the R* substituents on said phenyl

ring, unless otherwise indicated.

\Rz \/k
The carbon atom bearing the two phenyl rings and the R! and -X-R? substituents will
be referred herein as the central carbon atom.

Q—R,

pe

O‘\r N.n

An interesting group of compounds are those compounds of formula () wherein the
6-azauracil moiety is connected to the phenyl ring in the para or meta position relative
to the central carbon atom; preferably in the para position.

Another interesting group contains those compounds of formula (I) wherein one or

more of the following restrictions apply :

s pis0,1o0r2;

+ Xis S, NR?, or a direct bond; more in particular NH or a direct bond;

+ each R® independently is halo, polyhaloC,_galkyl, Cy.¢alkyl, C;.¢alkyloxy or atyl
preferably, chloro or trifluoromethyl, more preferably chloro; . :

+ the at least one -C(=0)-Z-R"* moiety contained by the compound of formula (I) is
bom by R%

. RlisHet' or C]-6alkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C]-4alkyl)amino, C(=0)-Z-R'4_ C1_6alkyloxy
optionally substituted with C(=0)-Z-R*, 'C1_6alkylsulfonyloxy, C3_7cycloalkyl
optionally substituted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het, Het'oxy and
Het'thio; and if X is O, S or NR?, then R? may also represent aminothiocarbonyl,
C|-4alkylcarbonyl optionally substituted with C(=0)-Z-R'4, C1-4alkylthiocarbonyl
optionally substituted with C(=0)-Z-R*, arylcarbonyl, arylthiocarbonyl,
Het'carbonyl or Het'thiocarbony!; particularly R? is Het! or in the event X is NH, R2
may also be aminothiocarbony! or Het'carbonyl;

I. R'is hydrogen or methyl; preferably, methyl;

+ RisC 1-6alkylsulfonyl or aminosulfonyl;

+ R7 and R® are each independently hydrogen, C; 4alkyl, Het® or R®;

+ R’ and R" are each independently hydrogen, Cy_salkyloxyC;.alkyl,
Cjalkylcarbonyl, aminocarbonyl, Het’carbonyl, Het’ orR%;
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R is cyano, nitro halo, C1-4alkyloxy, formyl, NR'R?, €(=0)NR"RS,
-C(=0)-Z-R", ary), arylcarbonyl, Het’, Het* or C(=O)Het®; more preferably R is
phenyl, -C(=0)-0-R¥, , -C(=0)-S-R", or , -C(=0)-NH-R";

R™ is dihydrofuranyl, Cs.palkyl, Cs.z0alkenyl, polyhaloC;.salkyl, Het’ or Ci.20alkyl
substituted with one or more substituents selected from phenyl, Ci.salkylamino,
cyano, Het', hydroxy and Csscycloalkyl;

- RY and R® are each independently hydrogen or phenyl;

aryl is phenyl optlonally substituted with one, two or three substituents each
independently selected from nitro, cyano, halo, hydroxy, Ci-qalkyl, Csscycloalkyl,
C1-4alkyloxy, formyl, polyhaloC]-4alkyl, NR’R'®, C(=O)NR’R'’, C(=0)-O-R",

S -O-R® , phenyl; C(—O)Heta and C,_salkyl substituted with one or more substituents
- each independently selected from halo, hydroxy, C1.4alkyloxy, C(=0)-Z-R", Het®

. -or NR°R'; _ .
- Het' is a monocyclic heterocycle selected from pyrrolyl umdazolyl pyrazolyl,

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, lsothl_azo]yl
thiadiazolyl, oxadiazolyl, pyridinyl; pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and

wriazinyl, in particular iniidaz_olyl, oxadiazolyl, thiazolyl, pyrimidiny! or pyridinyl, =
.. whereiri-said monocyclic heterocycles each independently may optionally be
- -substituted with one, or where possible, two, or three substituents each independently

selected from Het?, R!' and C,4alky! optionally substituted with Het or R'%;

. preferably Het' is imidazolyl, oxadiazolyl, thiazolyl or pyridiny! each independently
- and optionally substituted with one, or where possible, two or three substituents
each independently selected from Het’, R'! and C1.4alkyl optionally substituted with

Het? or R
Het? is an aromatic heterocycle; more in parucular furanyl thienyl, pyridinyl or

‘benzothienyl, wherein said aromatic heterocycles each independently may optionally

be substituted with one, or where possible, two or three subsutuents each
independently selected from R'" and C, 4alky};

_ Het’ is azetidinyl, piperidinyl, piperazinyl, morpholinyl'a’nd tetrahydropyranyl each

independently and optionally substituted with, where possible, one, two, three or four
substituents each independently selected from hydroxy, C;4alkyl, C; 4alkylcarbonyl,
piperidinyl and C,4alkyl substituted with one or two substltuenl:s independently
selected from hydroxy, C;alkyloxy-and phenyl

Het" is thienyl;

Het’ is piperidinyl or piperazinyl opnonally substxtuted with C;.salkyl or
sulfonamido.
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Suitably, Het! represents a heterocycle selected from imidazolyl, triazolyl, furanyl,

oxazolyl, thiazolyl, thiazolinyl, thiadiazolyl, oxadiazoly!, pyridinyl, pyrimidinyl,
pyrazinyl, piperidinyl, piperazinyl, triazinyl, benzothiazolyl, benzoxazolyl, purinyl,
1H-pyrazolo-[3,4-d}pyrimidinyl, benzimidazolyl, thiazolopyridinyl, oxazolopyridinyl,
imidazo-[2,1-b]thiazolyl; wherein said heterocycles each independeﬁtly may optionally
be substituted with one, or where possible, two or three substituents each independently
selected from Het?, R'! and Cyalkyl optionally substituted with Het? or R'.

Suitably, Het” represents furanyl, thieny or pyridinyl; wherein said monocyclic
heterocycles each independently may optionally be substituted with C;.4alkyl.

Suitably, Het® represents pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thio-
morpholinyl; wherein said monocyclic heterocycles each independently may optionally
be substituted with, where possible, one, two or three substituents each independently -
selected from C.qalkyl, Ci.qalkyloxy, -C(=0)-Z-R™, Calkylcarbonyl, phenylC,.salkyl,
piperidinyl, NR?R" and C)_qalkyl substituted with -C(=0)-Z-R'* or NR'R".

Particular compounds are those compounds of formula (I) wherein R* and R each
independently are -C(=0)-Z-R', halo, polyhaloC.calkyl, C,.salkyl optionally -
substituted with -C(=0)-Z-R'*, C, salkyloxy or aryl, more in particular, chloro or
tﬁﬂuoromethyl. '

Other particular compounds are those compounds of formula (I) wherein Rz represents
aryl, Het', C3.7cycloalkyl optionally substituted with -C(=0)-Z-R' or C1_galkyl -

substituted with one or two substituents selected from hydroxy, cyano, amino, mono- or

di(C1-4alkyl)amino, Cj._galkyloxy, C1_galkylsulfonyloxy, C1.galkyloxycarbonyl,
C3_7cycloalkyl, aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and if X is O, S or
NR?, then R? may also represent -C(=0)-Z-R'*, aminothiocarbonyl, C1_galkylcarbonyl,
C1-4alkylthiocarbonyl, arylcarbonyl or arylthiocarbonyl; more in particular R%is
oxadiazolyl, thiazolyl, pyrimidiny] or pyridinyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three
substituents each independently selected from Het?, R'! and Cy_4alkyl optionally

substituted with Het? or R'"

Yet other particular compounds are those compounds of formula (I) wherein X is Q, S,
NH or a direct bond, more preferably S or a direct bond, most preferably a direct bond.

Preferred compounds are those compounds of formula (I) wherein q is 1 or 2 and one
R* substituent, preferably chloro, is in the 4 position.
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* Other preferred compounds are those compounds of formula (I) wherein p is 1 or 2 and

the one or two R’ substituents, preferably chloro, arein the ortho position relative to
the central carbon atom. ' :

.In order to simplify the.structural representation of the compounds of formula (I), the

group _
(R’),,

—C
o

- will heremafter be represented by the symbol D

o . | . thereof Altemauvely, in case the reagent of formula (III) acts as a solvent, no
| _ addmonal reactlon-mert solvent is required. The reaction is optlonally carried out in

Compounds of formula (T) can generally be prepared by reacting an intemediate of

 formula (II) wherein W' is-a suitable leaving group such as, for example, a halogen’ |

atom, with an appropnate reagent of formula (l]I)

Said reaction may be performed ina reactlon-mert solvent such as, for example,
acetonitrile, N N-dlmethy]formamrde acet:c acid, tetrahydrofuran ethanol or a mixture

| . the presence of a base s_nch as, for example, 1,8-diazabicyclo[5.4.0Jundec-7-ene,

30

~ sodium bicarbonate, sodiumethanolate and the like. Convenient reaction temperatures
20

range between -70°C and reflux temperature.

In this and the followmg preparattons the reactlon products may be 1solated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extractlon crystallisation, distillation,
trituration and chromatography. '

- Alternatively, compounds of formula (T) inay generally be prepared by cyclising an

intermediate of formula (IV) wherein L is a suitable leaving group such as, for
example, Cy.¢alkyloxy or halo, and E represents an appropriate electron attracting group
such as, for example, an ester, an amide, a cyanide, Cl_ﬁalkylsulfonyloxy and the like
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.groups; and eliminating the group E-of the thus obtained triazinedione of formula (V).
~ Said reaction procedure is analogous to the one described in EP-A-0,170,316.

) (R4)q . ( S)p m‘)q TI (Rls)p .
— = ; —) —- 0 -
NGO —
}lg\ =R H X N~ N
Na o
av) | ) I

Soine of the compounds and intermediates of the present invention can be prepared

5  according to or analogous to the procedures described in EP-A-0,170,316 and
EP-A-0,232,932.

For instance, scheme 1 depicts a reaction pathway for the preparation of compounds of -
formula (I) wherein R'is hydrogen and X is a direct bond, said compounds being

10  represented by formula (I-a-1). A ketone of formula (VI) can be reacted with a reagent

' of formula (VII) wherein W2 is a suitable leaving group such as, for example, a
halogen, in a reaction-inert solvent such as, for example, tetrahydrofuran, diethylether, -
and in the presence of a suitable base such as, for example, buty! lithium, thus forming
an intermediate of formula (VII). The hYdroxy group of the intermediates of formula

15 (VI may be eliminated by using a suitable reagent such as for example, formamide in
acetic acid or triethylsilane in trifluoroacetic acid, thus obtaining an intermediate of
formula (IX) of which the nitro group may subsequently be reduced to an amino group
which in turn may then be converted to the 6-azauracil group as described in
EP-A-0,170,316, thus obtaining compounds of formula (I-a-1). |

20 _(T_‘)., N Scheme 1 _(f)q _ iTi),,
Ry = — O,
(VD v (v
L
O — O,
(¥-a-1) X

In addition to the reaction procedure shown in scheme 1, other compounds of formula
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(I) wherein X is a direct bond may be prepared starting from a ketone of formula (X)
(Scheme 2). Reacting said ketone-of formula (X) with an intermediate of formula (III)
wherein X is a direct bond, said intermediates being represented by formula (TH-a),
results in a compound of formula (I) whereln R! is hydroxy and X is a direct bond, said
compounds bemg represented by formula (I-a-2). Said reaction may be performed in a
reaction-inert solvent such as, for example, tetrahydrofuran, diethylether, diisopropyl-
acetamide or a mixture thereof, in the presence of a base such as, for example, butyl
lithium. Alternatively, intermediate of formula (III-a) may first be transformed into a
Grignard reagent, which may then be reacted with the ketone of formula (X). Said
compounds of formula (I-a-2) may futther be converted to compounds of formula (I)
wherein R! is a C.alkyloxy group represented by formula (I-a-3) using art-known
group transformation reactions. The compounds of formula (I-a-2) may also be

~ converted to' compounds of formula () wherein R! is halo, said compounds being

represented by formula (I«a-4) A convement procedure is converting the hydroxy

- group to a chlorine atom using a suxtable reagent such as, for example, thionyl chloride.

Said compounds of formula (I-a-4) may further be converted to compounds of formula

[$)) wherein Rl is amino, said compounds bemg represented by formula (I-a-5), usmg
" ammonia ora functronal dmvauve thereof m a reactron-mert solvent such as, for
’ example, tetrahydroﬁ:ran, or may be converted to compounds of formula (I-a-3) usmg

art-known group transformatron reacnons o

reaction-inert solvent such as for example, water, an alcohol tetrahydrofuran ora -

" mixture thereof; subsequently convertmg sard hydroxy group to a suitable leaving

group w* being for example a halogen, thus obtaining an intermediate of formula (XII),

 and finally reacting said intermediate of formula (XII) with an intermediate of formula

() in a suitable solvent such as, for example, tetrahydrofuran,'N,N-_dimethyl-

- formamide, acetonitrile, acetic acid, ethanol or a mixture thereof, and optionally in the

presence of a suitable base such as, for example, 1,8-diazabicyclo[S.4.0Jundec-7-ene or
sodiumbicarbonate, will result in a compound of formula (I) wherein R! is hydrogen,
said compounds being repr'ese_nted by formula (I-b).

Alternatively, intermediates of formula (XT) can be directly transformed to compounds of
formula (I-b) wherein X is S, said compounds being represented by formula (I-b-1}, using
a suitable mercapto containing reagent of formula R%-SH in a suitable reaction solvent
such as, for example, trifluoroacetic acid,' methanesulfonic acid, l:ifluoromethanesulfonic
acid or the like.

Also starting from a ketone of formula (X), compounds of fon‘nula () may be prepared
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" wherein R! is hydrogen and -X-R? is -NH-C(=0)-(aryl or Ci.salkyl), said compounds
'being represented by formula (I-c). To that effect, a ketone of formula (X) is reacted with

formamide in formic acid or a functional derivative thereof, at elevated temperatures. The
resulting intermediate of formula (XTII) is hydrolysed to the corresponding amine of
formula (XIV), which may then be further reacted with an intermediate of formula (XV)
wherein W is a suitable leaving group, in the presence of a suitable base, such as, for
example pyridine, optionally in the presence of a reaction-inert solvent such as, for
example, dichloromethane.

Scheme 2

®),
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I \ /
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Compounds of formula (I) wherein X is a direct bond and R2 is a heterocycle, said
compounds being generally represented by formula (I-d), can conveniently be prepared
by cyclisation of the appropriate intermediate. Intramolecular cyclisation procedures
are feasible and scheme 3 lists several examples.

Starting point is the conversion of the cyano group of a compound of formula (I)
wherein -X-R? is cyano, said compounds being represented by formula (I-€), to a
carboxyl group thus forming intermediates of formula (XVII) using art-known
techniques such as, for example, using a combination of sulphuric and acetic acid in
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water, which in turn may be further rcacted to acyl halides of formula (XVII), for
instance, the acyl chloride derivative may be prepared using thionyl chloride.

A
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The intermediate of formula (XVHI) may be reacted with an intermediate of formula
(XIX-a) wherein Y is O, S or NR?, to form an intermediate of formula (XX) in the
presence_of a base such as, for example, pyridine. Said intermediate of formula (XX)
may further be cyclised to a compound of formula () wherein -X-R? is an optionally
substituted benzothiazole or benzoxazole, said compounds being répresented by
formula (I-d-1), in the presence of a suitable solvent such as, for example, acetic acid,

at an elevated temperature, preferably at reflux temperature. It mhy be convenient to
prepare compounds of formula (I-d-1) without isolating intermediates of formula (XX).
Analogously, an intermediate of formula (XVIIT) may be reacted with an intermediate
of formula (XIX-b) to form an intermediate of formula (XXT) which is cyclised to a
compound of formula (I) wherein -X-R? is an optionally 3-substituted 1,2 4-oxadiazole,
said compounds being represented by formula (I-d-2), in a reaction-inert solvent such
as, for example, toluene, at an elevated temperature, preferably at reflux temperature.
Also analogously, an intermediate of formula (XVIII) may be reacted with an o
intermediate of formula (XIX-c) wherein Y is O, S or NR?, to form an intermediate of
formula (XXII) which is cyclised to a compound of formula (I) wherein -X-R?is an |
optionally substituted 1,2,4-triazole, 1,3,4-thiadiazole or 1,3,4-oxadiazole, said
compounds being represented by formula (I-d-3), in a suitable solvent such as, for
example, phosphorus oxychloride. '

Also analogously, an intermediate of formula (XVIII) may be reacted with an

intermediate of formula (XIX-d) wherein Y is O, S or NR?, to form an intermediate of *

formula (XXII) which is cyclised to a compound of formula (I) wherein -X-R?is an
optionally amino substituted 1,2,4-triazole, 1,3,4-thiadiazole or 1,3,4-oxadiazole, said
compounds being represented by formula (I-d-4) in a reaction-inert solvent such as, for
example, toluene, and in the presence of an acid; or, which is cyclised to a compound
of formula (I) wherein -X-R? is a disubstituted 1,3 s4-triazole, said compounds being |
represented by formula (I-d-5).

The nitrile derivative of formula (XVI) may also be reacted with hydroxylamine
hydrochloride or a functional derivative thereof, thus forming an intermediate of
formula (XXIV) which may be reacted with an intermediate of formula (XXV) to form
a compound of formula (I) wherein -X-R? is an optionally 5-substituted 1,2,4-triazole, .
1,2,4-thiadiazole or 1,2,4-oxadiazole, said compounds being represented by formula
(I-d-6), in a reaction-inert solvent such as, for example, methanol, butanol or a mixture
thereof, and in the presence of a base such as, for example, sodium methanolate.

Compounds of formula (I-d) wherein the heterocycle is substituted 2-thiazolyl, said

ccompounds being represented by formula (I-d-7), can be prepared by reacting an
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intermediate of formula (XVI) with hydrogensulfide or a functional derivative thereof,
in a reaction inert solvent such as, for example, pyridine, optionally in the presence of a
~ stitable base such as, for example, tnethylarmne, thus forming an intermediate of
' _ formnla (XXVI) which may subsequently be reacted with an‘intermediate of formula
5 (XXV_ll)_or a functional derivative thereof such as the ketal derivative thereof, in a
reaction-inert solvent such as, for example, ethanol, and optionally in the presence of
an acid such as, for example, hydrogenchloride. e ﬁ

®Y, B o (R‘ _ k‘).,
._.' R! ...l ds —, R’
Q—f—o ——-—-——i— c D to
T Y
4'C —, : N? s
XvD . (XXVI) =
' - - K R
_(@-d-7

Compounds of formula (I-d) wherein the heterocycle is substituted 5-thiazolyl and R' is
0  hydrogen, said compounds being ;_repres_ented by formula (I-d-8), can be prepared
- following the reaction procedure depicted in scheme 4.

L '-Scheme4 -
®, alz‘)q ®),
\ >< 7/ =R
o 7™ NH—~p
- XV o | N-——( (XXX)
SR ' R
| <T‘>q (T)q ®),

(-d9) o eoKXD
Initially, an intermediate of formula (XXVII) wherein P is a protective group such as,
15  for example, a C,.¢alkylcarbonyl group, is reacted with a thiazole derivative of formula
(X)GX) in the presence of a suitable base such as, for example, butyl lithium, in a
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reaction inert solvent such as, for example, tetrahydrofuran, thus forming an
intermediate of formula (XXX). It may be convenient to perform said reaction under

-an inert atmosphere at lower temperature, preferably at about -70°C. The hydroxy
group and the protective group P of said intermediates (XXX) may be removed using

art-known procedures such as, for example, stannous chloride and hydrechloric acid in
acetic acid, thus forming an intermediate of formula (XXXI), of which the amino group

-may further be converted to a 6-azauracil moiety according to the procedure described

in EP-A-0,170,316, thus forming a compound of formula (I-d-8).

Also, compounds of formula (I-d) wherein the heterocycle is 4-thiazolyl, said
compounds being represented by formula (I-d-9), can be prepared following the

_reaction procedure depicted in scheme 5.

N Scheme 5
% o %%
-(-T- R romMger =\ ¥ ' -i K
- ——— -
e —= () WA S
(XVIID RN ¢ '0 41 (XXXII)  halo
®", I
7 R/‘?\NH2
\ /|~ (XXXIV)
R
N
R
(1-d-9)

An intermediate of formula (XVIII) is reacted with a Grignard reagent of formula
RCH,MgBr or a functional derivative thereof to form an intermediate of formula
(XXXI), which may be halogenated, preferably brominated, in the a-position using a
suitable reagent such as trimethylphenylammonium tribromide in tetrahydrofuran, thus
forming an intermediate of formula (XXXIM). Said intermediate (XXXIII) may then be
reacted with a thioamide of formula (XXXIV) to form a compound of formula (I-d-9),

in a reaction-inert solvent such as, for example, ethanol, at an elevated temperature,

preferably reflux temperature.

The compounds of formula (I) can also be converted into cach other following art-
known procedures of functional group transformation of which some examples are
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mentioned hereinabqve.= :

The compounds of formula (I) may also be converted to the corresponding N-oxide
forms following art-known procedures for cohverting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starrmg material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an
appropnate orgamg_or.xnotganlc peroxide. Appropriate inorganic peroxides comprise,
for example, hydrogt:n peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, e.g. toluene, ketones, e.8. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents. |

Pure stereochemiéallj isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedures. Diastereomers may be separated by
physical methods such as selective crystallization and chromatographic techmques, e.g.
counter-current distribution, liquid chromatography and the like.

Some of the compounds of formula (1) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric

. forms of said compounds and said intermediates can be obtained by the application of

art-known procedur:é. For example, diastereoisomers can be separated by physical
methods such as selective crystallisation or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral aclds to mixtures of diastereomeric salts
or compounds; then physncally separating said rmxtures of diastereomeric salts or

~ compounds by, for example selective crystalhsatlon or chromatographlc techniques,

e.g. liquid chromatography and the hke methods; and finally converting said separated
diastereomeric salts or compounds into the con'espondmg enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochenncally
isomeric forms of the appropnate intermediates and staxtmg materials, provided that the
intervening reactions occur stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of
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formula (I) and mtenned:ates involves liquid chromatography, in particular liquid

chromatography using a chiral stationary phase.

Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or
may be prepared according to art-known procedures.

IL-5, also known as eosinophil differentiating factor (EDF) or eosinophil colony
stimulating factor (Eo-CSF), is a major survival and differentiation factor for
eosinophils and therefore thought to be a key player in eosinophil infiltration into-
tissues. There is ample evidence that eosinophil influx is an important pathogenic
event in bronchial asthma and allergic diseases such as, cheilitis, irritable bowel
disease, eczema, urticaria, vasculitis, vulvitis, winterfeet, atopic dermatitis, pollinosis,
allergic rhinitis and allergic conjunctivitis; and other inflammatory diseases, such as
eosinophilic syndrome, allergic angiitis, eosinophilic fasciitis, eosinophilic pneumonia,
PIE syndrome, idiopathic eosinophilia, eosinophilic myalgia, Crohn’s disease,
ulcerative colitis and the like diseases.

The present compounds also inhibit the production of other chemokines such as _
monocyte chemotactic protein-1 and -3 (MCP-1 and MCP-3). MCP-1 is known to -
attract both T-cells, in which IL-5 production mainly occurs, and monocytes, which are
known to act synergetically with eosinophils (Carr et al., 1994, Immunology, 91,
3652-3656). MCP-3 also plays a primary role in allergic inflammation as it is known
to mobilize and activate basophll and eosinophil leukocytes (Baggiolini et al., 1994,
Immunology Today, 15(3), 127- 133)

The present compounds have no or little effect on the production of other chemokines
such as IL-1, IL.-2, 11-3, IL-4, IL-6, IL-10, y-interferon (IFN-y) and granulocyte-
macrophage colony sﬁmulating_faéior (GM-CSF) indicating that the present IL-5
inhibitors do not act as broad-spectrum immunosuppressives.

The selective chemokine inhibitory effect of the present compounds can be

demonstrated by in vitro chemokine measurements in human blood. In vivo
observations such as the inhibition of eosinophilia in mouse ear, the inhibition of blood
eosinophilia in the Ascaris mouse model; the reduction of serum IL-5 protein
production and splenic IL-5 mRNA expression induced by anti-CD3 antibody in mice
and the inhibition of allergen- or Sephadex-induced pulmonary influx of eosinophils in
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guinea-pig are indicative for the usefulness.of the present compounds in the treatment
of cosinophil-dependent inﬂanunato_ry diseases. '

The present inhibitors of IL-5 production are parti(':ul'm'ly' useful for administration via
inhalation. '- : . . _ :

The intermediates of fqrniulé (XI_—a) are intexésting intermediates. Not only have they a
particular usefulness as intermediates in the preparation of the compounds of formula

(D, they also_havé \faluable pharmacological activity.

- In'view of the'al':jo,'ve phmna{cologjcal properties, the compounds of formula (D) can be
" usedasa riicdici;ie. In 'particul_ar, the present compounds can be used in the

P maﬁu_fac_turp of _'a mcdicament'for_ ﬁwﬁng eosinophil-dependent inflammatory diseases

15

as Ihentionéd'he:éingbove,_ more in particular bronchial asthma, atopic dertmatitis,
allergic rhinitis and allergic conjunctivitis. ' : '

., . In view of the uﬁlity oflthe.c'o'mpoun'dls of_fqrmljla (I), thqere.i'_s pfovided a method of

20

 thereof, to warm-blooded animals, including humans. -

30

35

treating warm-blooded animals, includin g hxirnans', suffering from-eosinophil-
dependent inflammatory diseases, in particular bronchial asthma, atopic dertmatitis,
allgrgic rhinitis.and'a_llergi_c conjunctiv__i_l_:is_. Said method comprises the systemic or
t_dpi'cﬂ admiﬁistrat_ion of an effective amount of a compound of formula (D, a N-oxide

| _form, a pharma;:eutica]ly adéeptable addition salt or a possible stereoisomeric form _

The present invention also provides cdinpositiqns fo:_ir treating eosinophil-dependent

inflammatory diseases comprising a thé.rapcutically effective amount of a compound of

| _ formula(T)and a pharmaceutically acceptable carrier or diluent.

To p'repé.r;i thé_ 'pha_n'nacelitical cpmposi_t_ions bf_ this invention, a therapeutically
effective amount of the_parﬁcular_éomgbuﬁd; in base form or Ia'dditi'c':_n salt form, as the
active ingredient is combined in intimate admixture with a phani:acéut_icaily acceptable
carrier, which may take a wide variety of forms depending on the form of preparation
desired for adm_inistraﬁon. These phann_ét_ceuﬁcal compositions are desirably in unitary
dosage form suitab!e, preferably, for systemic adminis_'tration such as parenteral

" administration; or topical administration such as via inhalation, a nose spray or the like.

Application of said compositions may be by aerosol, e.g. with a propellent such as _
nitrbgen, carbon dioxide, a freon, or without a propellent such as a pump spray, drops,
lotidns; or a semisolid éuch as a thickened composition which can be applied by a swab.
In particular, semisolid compositions such as salves, creams, gellies, ointments and the
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like will conveniently be used.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are -
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof. '

In order to enhance the solubility and/or the stability of the compounds of formula () in

~ pharmaceutical compositions, it can be advantageous to employ o, - or y-cyclo-

dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject
compounds are obviously more suitable due to their increased water solubility.

Appropriate cyclodextrins are o-, B-, y-cyclodextrins or ethers and mixed ethers thereof

wherein one or more of the hydroxy groups of the anhydroglucose units of the cyclo-
dextrin are substituted with C;_galkyl, particularly methyl, ethyl or isopropyl, e.g.

randomly methylated p-CD; hydroxyC;_galkyl, particularly hydroxyethyl, hydroxy-
propyl or hydroxybutyl; carboxyCj.galkyl, particularly carboxymethy! or carboxy-
ethyl; C;_galkylcarbonyl, particularly acetyl; C;_galkyloxycarbonylC_galkyl or
carboxy-C;_galkyloxyC;_ealkyl, particularly carboxymethoxypropyl or carboxyethoxy-
propyl; C;_galkylcarbonyloxyC,_galkyl, particularly 2-acetyloxypropyl. Especially-
noteworthy as complexants and/or solubilizers are B-CD, randomly methylated B-CD,
2.6-dimethyl-8-CD, 2-hydroxyethyl--CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD, and in particular
2-hydroxypropyl-8-CD (2-HP-8-CD).

The term mixed ether denotes cyclodextrin derivatives wherein at ledst two
cyclodextrin hydroxy groups are etherified with different groups such as, for example,
hydroxypropy! and hydroxyethyl.

The average molar substitution (M.S.) is used as 2 measure of the average number of
moles of alkoxy units per mole of anhydroglucose. The M.S.value can be determined
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by various analytical techniques, preferably, as measured by mass spectrometry, the

- M.S. ranges from 0.125 to 10.

The average substltutlon degree (D S. ) refers to the average number of substltuted
hydroxyls per anhydroglucose unit. The D.S. value can be determined by various
analytical techmques, p:eferably, as measured by mass spectrometry, the D.S. ranges
from 0.125 to 3. o :

Due to thelr hxgh degree of selecnv:ty as 1L-5 mhlbltors the compounds of formula (I)
as defined above are also useful to mark or identify receptors. To this purpose, the
compounds of the present invention need to be labelled, in particular by replacing, -
partially or completely, one or more atoms in the molecule by their radioactive
isotopes. Examples of interesting labelled compounds are those compounds having at
least one halo whlch is a radioactive 1sotope of iodine, bromine or fluorine; or those
compounds having at least one 1C-atom or tritium atom.

One partxcular group consists of those compounds of formula (I) wherein R4 and/or R3

- are a radioactive ha_logen atom. In principle, any compound of formula (I) containing a

halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable
isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g.

11227, 123y, 125], 131}, radioactive bromides; e.g. 7SBr, 76Br, 77Br and 82Br, and

radioactive fluorides, e.g. 18F. The introduction of a radioactive halogen atom can be
performed by a suitable exchange reaction or by using any one of the procedures as
described hereinabove to prepare halogen derivatives of formula ().

Another intcfesting form of radiolabelling is by substituting a carbon atom by a
11C-atom or the substitution of a hydrogen atom by a tritium atom.

Hence, said radiolabelled compouuds of fonnul_c (¥ can be 'use_d ina process of
specifically marking receptor sites in biological material. Said process comprises the
steps of (a) radiolabelling a compound of formula {@, () admlmstenn g this radio-

- labelled compound to biological material and subsequently (c) detecting the emissions

from the radiolabelled compound. The term biological material is meant to comprise
every kind of material which has a biological origin. More in particular this term refers
to tissue samples, plasma or body fluids but also to animals, specially warm-blooded
animals, or parts of animals such as organs.

The radiolabelled compounds of fonnu]e (I) are also useful as agents for screening
whether a test compound has the ability to occupy or bind to a particular receptor site.
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The degree to which a test compound will displace a compound of formula (I) from
such a particular receptor site will show the test compound ability as cither an agonist,
an antagonist or a mixed agonist/antagonist of said receptor.

- When used in in vivo assays, the radiolabelled compounds are administered in an

appropriate composition to an animal and the location of said radiolabelled compounds
is detected using imaging techniques, such as, for instance, Single Photon Emission
Computerized Tomography (SPECT) or Positron Emission Tomography (PET) and the

‘like. In this manner the distribution of the particular receptor sites throughout the body

can be detected and organs containing said receptor sites can be visualised by the '
imaging techniques mentioned hereinabove. This process of imaging an organ by
administering a radiolabelled compound of formula (I) and detecting the emissions
from the radioactive compound also constitutes a part of the present invention.-

In general, it is contemplated that a therapeutically effective daily amount would be
from 0.01 mg/kg to 50 mg/kg body weight, in particular from 0.05 mg/kg to 10 mg/kg
body weight. A method of treatment may also include administering the active
ingredient on a regimen of between two or four intakes per day.

Experimental part
A. aration of com ds of formula (I

Example Al
H H
H o,

oﬁ’ | N\NIO

&

N —_— N N -l o

. o(( SO
o o]

intermediate 1 intermediate 2 compound 1

a) A mixture of 2-[3 ,5—dichloro-4-[(4-chlorophcnyl)hydroxymethyl]phenyl-1,2,4-'
triazine-3,5(2H,4H)-dione (0.0063 mol) and 1,2-dihydro-2-thioxo-3-pyridinecarboxylic
acid (0.0063 mol) was added portionwise to methanesulfonic acid (20 ml), stirred at
room temperature for 2 hours. The reaction mixture was poured out into ice-water and
ethylacetate was added. The organic layer was separated, washed with brine, dried,
filtered and the solvent was evaporated. The residue was stirred in boiling ethanol,
filtered off, washed with diisopropy] ether and dried, yielding 3.1 g (91%) of
intermediate (1) {MS (ES+) m/z 535 [MH")}
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b) Reaction under N, atmosphere. A solution of intermediate (1).(0.00187 mol) in
N, N-dlmethylformamlde (20 ml) was treated with 1,1’ -carbonylbis-1H-imidazole
(0.00373 mol) and the mixture was stirred for 12 hours at room temperature. H,S was
bubbled through the mixture for- 15 t0'30 minutes. Then, the reaction mixture was
5 . stirred for 2 hours The mixture was poured out into ice-water (brine) and extracted 3
times with ethylacetate. The combined organic layers were washed with brine, dried,
ﬁltered and the solvent was evaporated. The I‘CSIdlle was co-evaporated 3 times with
toluene, y1eldmg 1 2 (100 %) of mtermednate (2) {MS (ES+) m/z 551 [MH*]}
_ c)A solutlon of 3-bromod1hydro-2(3H)—furanone (1 mmol) in N,N-dimethylformamide
10 - @2ml was added dropw1se to an ice-cold suspension of 1ntermed1ate 2 (0.91 mmol)
and NaHCOa (1 mmol) in N,N-dxmethylfonnamlde (5 ml). The reaction mlxture was
) stirred for 15 mmutes and then partmoned between water (25 ml) and ethylacetate
- (25 ml). The orgamc layer was separated washed with water 2x25 ml), dried, filtered
~ and the solvent was evaporated. The res1due was punfied by slllcagel chromatography
15 (cluent : ethy] acetate/ hexane, gradlent from 20-80to 80-20 % (v/v)). The pure
~ fractions were collected and their solvent evaporated; yxeldmg 0,243 ¢ (42 %) of
‘compound (1) {MS (ES+) m/z 635 [MH']}.

- Example A2 - ]l{ : | \.

E CI c | 07\1/ Toq Cl O N\Njo ClN\:TO

S TG, T
y . , intermediate 4 ' _ mterpzed;ate 5

intermediate 3

& CCOT™

20 ' intermediate 6 _ ._.infte_nne_diate7 - compound 2
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a) A mixture of intermediate 1 (0.075 mol) in SOCI; (300 ml) was stirred and refluxed
for 2 hours. The solvent was evaporated. The residue was dissolved in toluene and the
solvent was evaporated, yielding 41.6 g of intermediate 3.

b) NaBH, (0.495 mol) was added portionwise over 90 min to a mixture of intermediate

3 (0.075 mol) in 1,4-dioxane (500 ml), stirred at room temperature. The resulting

mixture was stirred for 48 hours at room temperature, then cooled on an ice-bath. HCI
(2 N) was added dropwise (until pH = 2) and this mixture was extracted with CH,Cl,.
The separated organic layer was dried; filtered and the solvent evaporated. The residue
was purified over silica gel on a glass filter (eluent: CH2Cl,/CH3O0H 97/3). The pure
fractions were collected and the solvent was evaporated, yielding 2.2 g of
intermediate 4.

¢) A mixture of intermediate 4 (0.004 mol) and triethylamine (0.005 mol) in CH,Cl, -
(40 ml) was stirred at 0-5 °C. A solution of methylsulfonylchloride (0.005 mol) in
CHCl; (10 ml) was added dropwise over 15 min at 0-5 °C and the resulting reaction
mixture was stirred for one hour at + 5 °C. Triethylamine (0.70 ml) was added and the
resulting reaction mixture was stirred for one hour at 0 °C, yielding 2.4 g of
intermediate S.

d) A solution of 1-acetyl-piperazine (0.03624 mol) in CH,Cl, (30 ml) was added
dropwise to a solution of intermediate 5 (0.01208 mol) and triethylamine (0.0302 mol)
in CH,Cl, (150 ml), stirred at 0 °C. The reaction mixture was stirred overnight at room
temperature, then washed with a saturated NaHCO; solution, with brine, dried, filtered
and the solvent was evaporated. The residue was purified by column chromatography-
over silica gel (eluent: CH,Cly/CH30H gradient from 98/2 to 95/5). The pure fractions
were collected and the solvent was evaporated, then co-evaporated ethylacetate. The
residue was stirred in 2-methoxy-2-methylpropane, filtered off and dried, yielding

1.51 g (20%) of intermediate 6.

¢) Intermediate 6 (0.00321 mol)'was dissolved in 1,4-dioxane (50 ml). HCI 2N

(0.05 mol) was added and the reaction mixture was stirred and refluxed for 12 hours.
The reaction mixture was cooled, poured out slowly into a saturated aqueous NaHCO; '
solation (150 ml) + ice (100 g) and this mixture was extracted with CH,Cl,/CH;OH
(90/10). The combined organic layers were washed with brine, dried, filtered and the
solvent evaporated, then co-evaporated with ethylé.cetate. When adding ethylacetate for
the second time, precipitation resulted. This precipitate was filtered off, washed with
diisopropyl ether and dried, yielding 1.39 g (74%) of intermediate 7.

f) A mixture of intermediate 7 (0.0034 mol) in CH;CN (60 ml) was stirred at room
temperature. Triethylamine (1.47 ml) was added. Bromoacetic acid, éthy] ester
(0.0034 mol) was added dropwise and the resulting reaction mixture was stirred for 90
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_min at room temperature, The solvent was evaporated. The residue was taken up into

CH,Cl,. The organic solution was washed with water. The water layer was extracted
with CH,Cl/CH;0H 90/10. 2) The organic layer was washed with water, combined
with the other organic layer, dried, ﬁl{ered and the solvent was evaporated. The was
purified by flash column chromatography over silica gel (eluent: CH,Cl,/CH;OH 99/1).
The pure fractions were collected and-the solvent was evaporated. The residue was co-

_ evaporated with ethylacetate. The residue was stirred in dnsopropylether, filtered off,

washed and dried, yxeldmg 0.44 g of compound 2.
Example A3

N

) N@
mtennedxates o o mtermedlate9 0\|<

/ N\

mtennedzate 10 - compound 3

a) CHzclz 20 ml) was stirred at room temperature HCI (gas) was bubbled through the
_ solution for 15 min. This solution was added dropwise to a solution of intermediate 4
" (0.01 mol) in CH,Cl; (50 m1). The HCl salt precipitated. SOCI, (0.05 mol) was added
and the mixture was stirred and refluxed for 2 hours. SOCI; (3.6 ml) was added and the

reaction mixture was s_tirréd and refluxed for 2 hours. The m_ixthre was cooled. The
precipitate was filtered off. Solid and ﬁltiate were recombined. The solvent was
evaporated. More CH;Cl, (70 ml) and SOCI; (3.6 ml) were added and the reaction
mixture was stirred and refluxed for 3 hours, then cooled and the resulting precipitate
was filtered off, washed with dusopmpylether and dried, yielding 4 g of intermediate 8.
b) A solution of 4—mcthyla1mno-1-p1pendmecarboxyhc acid, 1,1-dimetheylethylester
(0.02244 mol) in CHgCN (20 ml) was added to a solution of intermediate 8 (0.00748
mol) in CH;CN (60 ml) and the resulting reaction mixture was for 3 hours at 60°C,
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then overnight at room temperature. The solvent was evaporated. The residue was
stirred in boiling ethylacetate, then filtered off and taken up into CHCl,/CHz0H 95/5.
The organic solution was washed with brine, dried, filtered and the solvent evaporated.
The residue was purified by HPLC over silica (eluent: CH,Cly/(CH,Cl,/CH;0H.
90/10)/CH;0H (0 min) 100/0/0, (34 min) 65/35/0, (40 min) 50/0/50, (43 min) 0/0/100,
(46.6-60 min) 100/0/0). The pure fractions were collected and the solvent was -
evaporated. The residue was stirred in diisopropylether, filtered off and dried, yielding
3.42 g (64%) of intermediate 9.

¢) A mixture of intermediate 9 (0.00409 mol) in methanol (30 ml) and HCV/2-propanol
(4 ml) was stirred overnight at room temperature. More HC)/2-propanol (2 ml) was
added and stirring was continued for 2 hours. The reaction mixture was poured out into '

- water (300 ml) and CHzCl;ICHsoH 90/10 (400 ml) was added. The reaction mixture -

was neutralized by dropwise addition of a saturated aqueous NaHCO; solution. The
layers were separated. The water layer was extracted with CH,Cl,/CH;0H 90/10. The
combined organic layers c were dried; filtered and the solvent was evaporated.
Ethylacetate was added and azeotroped on the rotary evaporator. The residue stirred ini -
boiling CH3CN, cooled, filtered off, washed with dusopropylether and dried, yleldmg
2.27 g (90%) intermediate 10.

d) Tnethylamme (1.42 ml) was added to intermediate 10 (0.00304 mol) in dimethyl-
sulfoxide (100 ml). The mixture stirred at 60 °C. Then, bromo-acetic acid, ethyl ester

- (0.00304 mol) was added and the resulting solution was allowed to cool to room

temperature, and stirred overnight. The reaction mixture was poured out into water
(300 ml) and this mixture was extracted with toluene. The toluene layers were
combined, dried, filtered and the solvent was evaporated. The residue was purified by
HPLC over silica gel (eluent: CH,Cl,/CH30H gradient). Two pure fraction groups were
collected and their solvent was evaporated. The desired fraction was dissolved in
ctHylacctate, filtered through pleated paper filter and the solvent was evaporated. The -
residue was stirred in n-hexane, filtered off and dried, yielding 0.87 g (41%) of
compound 3.

Example A4

_ ¥ o |
N > 1
et o o o
\| s Q —-—»CI :Nl —— —_—
H’Tijz 0 H’ intermediate 13

intermediate 11 intermediate 12
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intermediate 14 . compound 4

a) A mixture of 2-[3,5-dichloro-4-[(4-chlorophenyDhydroxymethyllphenyl]-1,2,4-
triazine-3,5(2H, 4H)-dlone (0.05 mol) [CAS 219981-46—1] and 6-mercapto-3-

~ piperidinecarboxylic acid (0 05 mol) was added pomonwnse over 1 hour to methane-
‘ sulfomc acid (100 ml), stirred at room temperature The reaction was stirred overnight

at room temperature, then poured out into ice-water and this mixture was extracted with

~ ethylacetate. The organic layer was separated dned ﬁltered and the solvent was

evaporated yxeldmg 26.8 g of mtennedxate 11. :
b) A mixture of intermediate 11 (0 05 mol) in SOClz (250 ml) was snrred and reﬂuxed
for 2 hours The salvent was evaporated The resldue was dissolved in toluene and the

solvent was evaporated yreldmg 27.7 g of mtennedlate 12.

¢) NaBH, (0.33 mol) was added portionwise over 60 min to a mixture of intermediate

12 (0.05 mol) in 1,4_-_d10xane (350 _ml), stitred at room temperature. The resulting

" reaction mixture was stirred for 2 hours at room temperature, then cooled on an ice-

bath. HCI (conc.) was added dropwise until acidic. Water was added and this mixture

"“was extracted with CH,Cl,. The separated orgamc layer was dried, filtered and the
"~ solvent evaporated. The residue was purified over silica gel on a glass filter (eluent

CH,Cl,/CH;0H from 98/2 to 97/3). The pure fracl:lons were collected and the solvent
was evaporated yxeldmg 104 ¢ mtermedrate 13. '

- d) A mixture of SOCI; (0.2375 mol) in CH,Cl, (200 ml) was stirred at room

temperature. A mixture of mtermedla_te 13 (0.0475 mol) i in CHCL, (50 ml) was added
dropwise. The reaction mixture was stirred for 2 hours'at'ro"om temperature The
solvent was evaporated. The residue was stirred in dusopropylether, filtered off and
dried, yielding 23.8 g intermediate 14. '

e) Triethylamine (0. 001388 mol) was added to a solutlon of intermediate 14
(0.000347 mol) and 3-azetidinylcarboxylic acid (0 000381 mol) in CH;CN (4 ml). The

reaction mixture was stirred for 12 hours at 60 °C. The desired compound was isolated

and purified by HPLC (eluent gradient: CH3CN/HzO)_. The desired fractions were
collected and the solvent was evaporated, yield 0.009 g (5%) of compound 4.
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Example AS e
H

c cl N
peery 4

S C]
@’5\10’\ compound 5

A mixture of intermediate 5 (D.004 mol), glycine, ethyl ester hydrochloride (0.0044 mol)

~ and triethylamine (0.016 mol) ix_t CH3CN (50 ml) was stirred for 24 hours at 50 °C. The -

solvent was evaporated. The residue was stirred in water and extracted with CH;Cl,.
The separated organic layer was dried, filtered and the solvent evaporated. The residue
was purified by flash column chromatography over silica gel (eluent: CH,Cl,/CH;O0H
from 99.5/0.5 to 98/2). The desired fractions were collected and the solvent was
evaporated. The residue was further puﬁfied by HPLC (eluent: (0.5% NH,OAc in
H,0)/CH3CN/CH;0H gradient). The pure fractions were collected and the solvent was
evaporated. The residue was dried, yielding 0.11 g (4.5%) of compound 5.

" .
_ OYNTO
NgrS € 0
compound 6

A solution of 4-(bromomethyl)-5-methyl-1,3-dioxol-2-one (0.0062 mol) in

N N-dimethylformamide (5ml) was added dropwise to a solution of intermediate 1
(0.00373 mol) and 1H-imidazole (0.007 mol) in in N,N-dimethylformamide (25ml).
The mixture was stirred at 60°C overnight. The solvent was evaporated in . The residue
was taken up in ethylacetate, washed with H,O and a saturated NaCl solution. The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue -
was purified by column chromatography over silicagel (eluent: hexane/ethylacetate
75/25). The desired fractions were collected and the solvent was evaporated. The
residue was purified again over silica gel on a glass filter (eluent: hexane/ethylacetate
75/25 to 50/50). The pure fractions were collected and the solvent was evaporated. The
residue was stirred in diisopropylether. The precipitate was filtered off, washed with

Example A6

- diisopropylether and dried, yielding 0.595g (25%) of compound 6.
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Claims : o
1. A compound of formula
5
(R4)q ll{l (T )P
' HOL,
Ny \

aN-oxide, a phannaceutxcally acceptable addmon salt a quatemary amine or a
5 stereochenncally 1somer|c form thereof wherem
P represents an mteger being 0, 1 2, 3 ord;
:q represents an integer being 0, 1,2, 3 4 or 5
" X represents O, S, NR3 or a direct bond or
, o -X-R2 taken together may represent cyano, _ :
10 .R represents hydrogen, hydroxy, halo, amino, mono-. or d1(C1_4a1kyl)armno, Ci-6alkyl,
' C1_6alkyloxy, C3.7cycloalkyl ary] arle 1_5alkyl annnoCHalkyl mono- or
d1(C1.4alky1)ammoCHalkyl or mono- or dx(C1.4alkyl)anunoC|.4a1kylam1no,
- R’ represents aryl, Het C3_7cycloalkyl optionally substituted with -C(=0)-Z-R'¢,
_ C1-galkyl or C1_5a1kyl substituted with one of two substituents selected from
15 . hydroxy, cyano,:amino, mono- or dl(C1.4alkyl)ammo, -C(=0)-Z-R", C}_galkyloxy
- - optionally substltuted with -C(=0)- Z—R“ C1-galkylsulfonyloxy, C3.7cycloalkyl
R T A © . optionally substltuted with -C(=O)-Z-R“, aryl, aryloxy, arylthio, Het', Het' oxy and
... 7 Het'thio; and if X is O, S or NR®, then'R? may also répresent -C(=0)-Z-R™,
-~ -aminothiocarbonyl, C}-4alkylcarbony! optionally substituted with -C(=0)- Z-RY,
20 C1_4alkylthlocarbonyl optionally substituted with -C(—O)-Z-R“, arylcarbonyl
' arylthlocarbonyl Het'carbonyl or Het thlocarbonyl '
represents hydrogen or Cj_4alkyl; ¢ '
L : © each R’ independently represents -C(—O)-Z-R“ C1-6alky), halo, polyhaloC1-galkyl,
o hydroxy, mercapto, C1-6alkyloxy, C1-6alkylthio, C1-5alkylcarbonyloxy, aryl, cyano,
| : .25 nitro, Het?, R%, NR'R® or C,.4a]kyl substxtuted w1th -C(-O) Z-R“ Het®, R®or
, : _ NR’R* o
eachR’ mdependently represents -C(—O)-Z-R“ C1-6alkyl, halo, polyhaloC]-galkyl,
hydroxy, mercapto, C1-6alkyloxy, C 1-6alkylthio, C1.-6alkylcarbonyloxy, aryl, cyano,
nitro, Het’, R%, NR'R"® or C1.4alkyl substituted w1th -C(—O)-Z-R” Het?, R6 or
30 NR'R%; -
' each R® mdependently represents C1.5a]kylsulfonyl ammosulfonyl mono- or di-
(Cysalkyl)aminosulfonyl, mono- or dl(benzyl)armnosulfonyl polyhaloC1.-galkyl-
suifonyl, C}-galkylsulfinyl, pheny1C1.4alkylsulfonyl, piperazinylsulfonyl,

e

L
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piperidinylsulfonyl; annnopxpendx@ylsulfonyl pxpendmylannnosulfonyl N-C;_4alkyl-

N-pxpendmylanunosulfonyl Or mono- or dl(CHalkyl)annnoCHalkylsulfonyl

each R’ and each R® are independently selected from hydrogen, C;_qalkyl, hydroxy-
C).4alkyl, dihydroxyC;.4alkyl, aryl, arylC;.salkyl, C;.4alkyloxyC;.4alkyl, C; salkyl-
carbonyl, arylcarbonyl, Het’carbonyl, -C(=0)-Z-R"4, mono- or di(C;.salkyl)amino-

C4alkyl, arylaminocarbonyl, arylaminothiocarbonyl, Het>aminocarbonyl, Het*amino-

thiocarbonyl, Cs.scycloalkyl, pyridinylCy.salkyl, Cysalkanediyl-C(=0)-Z-R",
-Y-C;.4alkanediyl-C(=0)-Z-R'¢, Het® and R or R” and R® taken together with the
nitrogen atom to which they are attached form a radical of formula

o s

R’ and R'® are each independently selected from hydrogen, C;4alkyl, hydroxyC;.4alkyl,

dihydroxyC.alkyl, phenyl, phenylCy_4alkyl, C;.salkyloxyC, 4alkyl, Cy4alkylcarbonyl,

phenylcarbonyl, Het*carbonyl, -C(=0)-Z-R**, mono- or di(C,4alkyl)aminoC;.4alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het’aminocarbonyl, Het*amino- -
thiocarbonyl, Cs scycloalkyl, pyridinylCy_salkyl, C)salkanediyl-C(=0)-Z-R™,
-Y-C)_qalkanediyl-C(=0)-Z-R'*, Het® and R®; or R’ and R'® taken together with the
nitrogen atom to which they are attached form a radical of formula '

each R"! independently being selected from hydroxy, mercapto, cyano, nitro, halo,
-C(=0)-Z-R", -Y-C,.salkanediyl-C(=0)-Z-R'*, trihalomethyl, C]-4alkyloxy
optionally substituted with -C(=0)-Z-R", formyl, trihaloC, salkylsulfonyloxy, RS,
NRR®, C(=0)NR R, aryl, aryloxy, arylcarbonyl, C.scycloalkyl optionally
substituted with -C(=0)-Z-R", C3.scycloalkyloxy optionally substituted with
-C(=0)-Z-R", phthalimide-2-yl, Het?, Het* and C(=O)Het?;

R'? and R"? are each independently selected from hydrogen, C).qalkyl, hydroxyC;._alkyl,

dihydroxyCj.salkyl, phenyl, phenylC; 4alkyl, C).4alkyloxyC; salkyl, C;.salkylcar-
bonyl, phenylcarbonyl, -C(=0)-Z-R", mono- or di(C)alkylaminoC;.salkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, C; 7cycloalkyl, pyridinylC;salkyl,
Ci4alkanediyl-C(=0)-Z-R", -Y-C, qalkanediyl-C(=0)-Z-R* and R%; or R® and R™®
taken together with the nitrogen atom to which they are attached form a radical of
formula

RO
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each Z mdependently represents 0, S,NH, -CHz-O- or -CHz-S- whereby -CH,- is
attached to the carbonyl group; '
each R™ independently represents hydrogen; C;_z0acyl (having a straight or branched,

- saturated or unsaturated hydrocarbon chain havmg 1 to 20 carbon atoms), C;.ppalkyl,
Cs.20alkeny! optxonally substituted with phenyl, Cs z0alkynyl, Ci.cycloalkyl,
polyhaloC,.x0alkyl, Het®, phenyl or Ci.20alkyl substituted with one or more

- substituents selected from hydroxy, NR" R, phenyl, mono- or di(C;salkyl)amino,
cyano, Het’, C1.4alkyloxycarbonyl phenle1.4a1kyloxycarbony1 and Cj.scycloalkyl;
orR': represents a radical of formula '

B (ﬁ\ J(CHZ /07\__ ,CH,\OI A, /g

15

(a) o ©
L 1
| .
cx; C\Iil’ P
) o
@ X R
@)
o ‘j\ | 0
~Newy g PN )\
2 \—'\(Rj)s CH5\ \__;\(RJ)
@ I )
Y
N
CH2 \._.r\ _ o \&\
_ @ (p)
o _o ’CH Cralkyl N\ l(i,o-w
O e Nwkes
=/ | 0—R
@) | (s | ©

wherein nis 0 to 5; miis 1 to 4: s is zero to 4; ris 0 to 2;

_

A
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R%, R® R%, R4, R° and Rf are . each mdependently hydrogen, C;.alkyl,
_phenyl or Cs.;5cycloalkyl; or:
. R®and Rf taken together may form -CH,-CH»-, -CH-CH»-CH;- or
~CH,-CH,-CH,-CH;-;
RE, R" and R are cach independently hydrogen or C;.salkyl;
~ each R independently is Cy_4alkyl;
R'is —O-R®, C}.salkyl, phenyl or C3.4cycloalkyl optlonally substituted
with C,_4alkyloxy;
R" is hydrogen, C;4alkyl, phenyl, phenylC;_salkyl or Cs.scycloalkyl;
R™ is hydrogen or C)_salkyloxy; or

-Z-R' taken together form a radical of formula

e RS

0—Rf
o
: @®

R" and R'S are each independently selected from hydrogen, Cralkyl, hydroxyC;_qalkyl,
dihydroxyC) 4alkyl, aryl, arylC;.salkyl, Cy4alkyloxyCy_salkyl, -C(=0)-Z-R", aryl-

carbonyl, _mono- or di(C)4alkyl)aminoC; 4alkyl, arylaminocarbonyl, arylaminothio-
carbonyl, aminocarbonylmethylene, mono- or di(Cy4alkyl)aminocarbonylmethylene,
Het’aminocarbonyl, Het’ aminothiocarbonyl, pyridinyIC;.salkyl, Het’ or R orR'* and -

R'S taken together with the nitrogen atom to which they are attached form a radical of

fonnula

5o s

R'” and R" are each independently selected from hydrogen, C,4alkyl, hydroxyCi.4alkyl,
.dihydroxyCi.salkyl, phenyl, phenylC,_salkyl, C salkyloxyC.salkyl, C.4alkyl-

carbonyl, phenylcarbonyl, mono- or di(C,.4alkyl)aminoC,_4alkyl, phenylamino-
carbonyl, phenylaminothiocarbonyl, C35cycloalkyl, pyridinylC; 4alkyl,
C|.4alkaned1yl-C(—O)-Z-Cmalkyl -C(—O)-Z-C;.salkyl

- -Y-Cj.qalkanediyl-C(=0)-Z-C;.salkyl and R®;
aryl represents phenyl optionally substituted with one, two or three substituents each

independently selected from nitro, azido, cyano, halo, hydroxy, C.4alkyl,
Cs.scycloatkyl, C1.4alkyloxy, formyl, polyhaloCj.4alkyl, NR°R'?, -C(=0)NR’R',
-C(=0)-Z-R", R®, -O-R®, phenyl, Het®, C(=0)Het?, and C;_4alkyl substituted with
one or more substituents each independently selected from halo, hydroxy,

C, alkyloxy, -C(=0)-Z-R", -Y-C, salkanediyl-C(=0)-Z-R"*, Het® or NR°R'°;

\x

MU
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Het! represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-

linyl, pyrazolyl, pyrazolmyl tnazolyl tetrazolyl, furanyl tetrahydrofuranyl, thienyl,

 thiolanyl, dioxolanyl, oxazolyl oxazolmyl 1soxazolyl thiazolyl, thiazolinyl,

isothiazolyl, thladtazolyl oxadlazolyl pyndmyl pymmdmyl pyrazinyl, pyranyl,
pyridazinyl, pyuohdmyl plpendmyl plperazmyl morpholmyl thiomorpholinyl,
dioxanyl, d1thxany1 tnthlanyl tnazmyl benzothlenyl .isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothlazolyl benzoxazolyl benzodloxanyl indolyl, isoindolyl,
indolinyl, purmyl 1H—pyrazolo[3 4-d]pyntmdmyl benznmtdazolyl quinolyl,
isoquinolyl, cmnolmyl phtalazinyl, qumazohnyl qumoxalmyl thiazolopyridinyl,
oxazolopyndmyl imidazo[2, 1-b]th1azoly1 whenem saJd heterocycles each
independently may opttonally be substltuted with one, or where possible, two or three
substituents each mdependently selected from Het?, R'! and C; 4alky! optionally
substituted w1th one or two substituents mdependently selected from Het’ and R!;

Het? represents a heterocycle selected from pyrrolyl, pyrrolmyl imidazolyl, imidazo-

linyl, pyrazolyl pyrazolmyl tnazolyl tetrazolyl furanyl tetrahydrofuranyl thlenyl
th1olany1, d1oxolanyl oxazolyl oxazolmyl 1soxazolyl tluazolyl thiazolinyl,

" isothiazolyl, thladlazolyl oxadtazolyl pyndmyl pynm:dmyl pyrazinyl, pyranyl,

pyridazinyl, dloxanyl dtthlanyl tnthlanyl tnazmyl benzothtenyl isobenzothienyl,
benzofuranyl, xsobenzofuranyl benzothlazolyl benzoxazolyl indolyl, isoindolyl,

' mdolmyl purmyl lH-pyrazolo[3 4-d]pynnndmyl benz1m1dazolyl quinolyl,
_ 1soqu1nolyl cmnolmyl phtalazmyl qumazolmyl qumoxalmyl thiazolopyridinyl,

oxazolopyndmyl and mudazo[2 l—b]thlazolyl wherein said heterocycles each
independently may optionally be substttuted with one, or where possible, two or three
substituents each mdependently selected from R*! and Ci4alkyl optionally
substituted with Jone or two subsutuents each 1ndependent1y selected from R11

Het® represents a monocychc heterocycle selected from azetldmyl pyrrolidinyl,
_ piperidinyl, ptperazmyl morpholmyl thtomoxphohnyl and tetrahydropyranyl;

wherein sa1d monocychc heterocycles each mdependently may optionally be
substituted with, where possible, one, two. three or four substituents each
independently selected from hydroxy, C,.salkyl, C, alkyloxy, -C(=0)-Z-R",
Cy.4alkylcarbonyl, phenylC;.4alkyl, piperidinyl, NR'RY, R® and C,4alkyl substituted
with one or two substttuents each mdependently selected from hydroxy, C.4alkyloxy,
phenyl, -Y-C).qalkanediyl-C(=0)- -Z-R™, .C(=0)- Z-R_'f‘,_ RS or NR'2RY;

~ Het* represents a monocyclic heterocydle selected from pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazoly), furanyl, th1enyl oxazolyl isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadmzolyl pyndmyl pymmdmyl pyrazmyl pyranyl, pyridazinyl and
triazinyl;

OO0
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Het® represents a hetéﬁ)cyclc selectedafrom pYyrrolyl, pyrrolmyl imidazolyl, imidazo-

linyl, pyrazolyl, pyrazolinyl, mazolyl tetrazolyl, furanyl tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
tetrahydropyranyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl,

~ isobenzothienyl, benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl,

benzodioxanyl, indolyl, isoindolyl, indolinyl, purinyl, 1H-pyrazolo[3,4-d}-
pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phtalazinyl,
quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and imidazo[2,1-b]-
thiazolyl; wherein said heterocycles each independently may optionally be substituted
with one, or where possible, two, three or four substituents each independently
selected from hydroxy, C.4alkyl, Cy4alkyloxy, C;4alkylcarbonyl, piperidinyl,
NR'R", C(=0)-Z-C).salkyl, R®, sulfonamido and C;alkyl substituted with one or -
two substituents independently selected from hydroxy, C.4alkyloxy, phenyl,
C(=0)-Z-Cy.salkyl, -Y-C) ¢alkanediyl-C(=0)-Z-C,.¢alkyl, R® and NR'R'%,;

provided however that
; R2 is other than aminocarbonyl, C.-.galkyloxycarbonle,.6alkyl; and

R'! is other than carboxyl, Cy_qalkyloxycarbonyl, aminocarbonyl,
Ci4alkylaminocarbonyl, hydroxyC,salkylaminocarbonyl,
Ci.salkylcarbonylaminocarbonyl, C;.scycloalkylaminocarbonyl; and
R’,R%, R’ R, R, R, R" and R are other than
Ci4alkylcarbonyloxyC,.salkylcarbonyl, hydroxyC;.salkylcarbonyl; and
Het’ is other than a monocyclic heterocycle susbstituted with carboxyl or
C1.4alkyloxycarbony1 and

the compounds of formula (I) contain at lcast one -C(=0)-Z-R" mo1ety

2. A compound accordmg to claim 1 wherein
R represents aryl, Het! » C3_7cycloalkyl optionally substituted W1th -C(—O)-Z—Rl4 :

Ci-ealkyl or C1_6alkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C}-4alkyl)amino, -C(=0)-Z-R'*, C;_galkyloxy
optionally substituted with -C(=0)-Z-R*, C 1-6alkylsulfonyloxy, C3.7cycloalkyl
optionally substituted with -C(=0)-Z-R', aryl, aryloxy, arylthio, Het', Het'oxy and

Het'thio; and if X is O, S or NR?, then R? may also represent -C(=0)-Z-R*,
aminothiocarbonyl, Cy_4alkylcarbonyl optionally substituted with -C(=0)-Z-R %,

Cl_4a]kylﬂiiocarbonyl optionally substituted with -C(#O)-Z—R", arylcarbonyl,
arylthiocarbonyl;

I
(NUAR AL AR W
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each R® mdependently represents C1-6alkylsulfonyl aminosuifonyl, mono- or di-
(C,..;alkyl)ammosulfonyl mono-ord:(benzyl)annnosulfonyl polyhaloC1 -galkyl-
sulfonyl, C1.6alkylsulfmyl phenylclmkylsulfonyl plperazmylsulfonyl
mmnopxpendmylsulfonyl plpendmylanunosulfony] N—CMalkyl-N-plpendmy]-
aminosuifonyl; - '

each R” and each R8 are mdependently selected from hydrogen, C;.4alkyl, hydroxy-
C|.4allcyl d1hydroxyC1.4alkyl aryl arle;4a1kyl C1.4alkyloxyC|_4alkyl C|.4alkyl-
carbonyl, arylcarbonyl -C(=0)- z-R“ mono- or di(Cy.4alkyl)aminoC;-alkyl,
arylammocarbonyl arylammothlocarbonyl Het® ammoca:bonyl '
Het’annnoﬂ'uocarbonyl GCs 7cycloalkyl pyridinylC, 4alkyl, Het® and R,

R’ and R!° are each mdependently selected from hydrogen, C;_qaltkyl, hydroxyC,.salkyl,
dlhydroxyCMalkyl phenyl, phenleMalkyl C).4alkyloxyC; 4alkyl, C;.alkyl-
carbonyl, phenylcarbonyl, -C(=0)-Z-R'*, mono- or di(C;4alkylyaminoC; salkyl,
phenylammocarbonyl phenylammothlocarbonyl Het armnocarbonyl
Het’annnoth:qeax_f_b__pnyl Cs.acycloalkyl, pyridinylC, salkyl, Het® and RS;

. each R'! independently being selected from hydroxy, mercapto, cyano, nitro, halo,

-C(=0)-ZRY, tnhalomethyl C1-4alkyloxy optlonally substituted with
-C(=0)-ZR", formyl trihaloC).4alkylsulfonyloxy, RS, NR'R®, C(=O)NR'*R"®, aryl,

~ aryloxy, arylcaxbonyl Cascycloalkyl optionally substituted with -C(=0)-Z-R',
C3.7cycloalkyloxy optmnally substltuted with -C(—O)-Z—R”, phthalimide-2-yl, Het®
and C(=O)Het’; - :

R'2 and R® are each lndependently selected from hydrogen C4alkyl, hydroxyC.salkyl,
dlhydroxyCMalkyl phenyl phenleMalkyl C;.4a1kyloxyC,4alky1 C;-salkyl-
carbonyl, phenylcarbony] -C(=0)-Z:R™, mono- or di(C,.4alkyl)aminoC, salkyl,
phenylammocarbonyl phcnylatmnothlocdrbonyl C3 -,cycloalkyl pyridinylC,.salkyl
and R A oA : -

each R™ mdependently represents hydrogen, Ci-z0acyl (having a straight or branched,
saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), Ci-a0alkyl,
Cascycloalkyl, polyhaloCl.zoalkyl- or R™ represents a radical of formula

JL cnz\ ,o\)\ ,CH2

CH, cu,
(a) -
R .0 '8
o b N ,!I:\ R® i_o—r°
7 \0/ . \0/ CHz N/. —P/

i ¢ L m s ¥
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- R%RY RS R4 RC axmkf are each mdepe.ndenﬂy hydrogen, C1.salkyl or
Cs- 7cycloa1kyl or

R® and R taken together may form -CH,-CHy-, -CH,-CHy-CH- ot
-CH,-CH,-CH,-CH>-;

5 R'YandR'® are each independently selected from dihydroxyC;.salkyl, aryl, arylC;_qalkyl,
C).salkyloxyC.salkyl, -C(=0)-Z-R"; arylcarbonyl, mono- or di(C;alkyl)amino-
C).alkyl, arylaminocarbonyl, arylaminothiocarbonyl, Het>aminocarbonyl,
Het’aminothiocarbonyl, pyridinylC,.salkyl, Het’ or RS;

aryl represents phenyl optionally substituted with one, two or three substituents each
10 independently selected from nitro, azido, halo, hydroxy, Ci-4alkyl, C1.4alkyloxy,

polyhaloC1-4alkyl, NR°R'?, -C(=0)-Z-R', RS, phenyl, Het?, and C4alkyl
substituted with -C(=0)-Z-R" or NR’R'®;

Het! fcpresents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-
linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,

15 thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,

| isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, '
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
1sobenzofuranyl benzothnazolyl benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl,

20 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phtalaiinyl,' quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl, '
imidazo[2,1-bjthiazolyl; wherein said heterocycles each independently may
optionally be substituted with one, or where possible, two or three substituents each
independently selected from Het?, R" and C;alkyl optionally substituted with Het?

25 and R"; _

Het? represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo- -
linyl, pyrazdly], pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dibxblanyl, bxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,

30 pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl; wherein said heterocycles each
indepc:r_idcntly may optionally be substituted with one, or where possible, two or three
substituents each indcpendehtly selected from _Rll and C;.4alky! optionally
substituted with R'’;

Het® represents a monocyclic heterocycle selected from pyrrolidinyl, piperidinyl,

35 piperazinyl, morpholinyl, thiomorpholinyl; wherein said m_dnocyclic heterocycles
each independently may optionally be substituted with, where possible, one, two.
substituents each independently selected from C;alkyl, C;alkyloxy, -C(=0)-Z-R",

-
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C;.salkylcarbonyl, phenylC;.qalkyl,-piperidinyl, NR"’R", R® and C;.4alkyl substituted
with -C(-O)-Z-R"‘ Réor NR“Rl3 :

A compound aeoo_rdmg to olaim l or 2 wherein the 6—azauracil moiety is in the
para position relative to the central carbon atom.

A compound accordmg to any one of clalms 1 to3 wherem one of the following
restrictions apply

+ pisO,1lor 2;

¢ Xis S, NR? or a direct bond; more in particular NHora direct bond

'+ eachR’ mdependently is halo, polyhaloCMalkyl C..galkyl Cmalkyloxy or aryl,

preferably, chloro or tnﬂuoromethyl more preferably chloro;
+ the at least one —C(—O)-Z-R14 moxety contained by the compound of formula (T)
s Jborn by R%;

'+ RlisHet! or C1_6alkyl subshtuted with one or two subsutuents selected from

hydroxy, cyano, amino, mono- or di(C 1.4a1ky1)annno, (—())-Z-R14 Cji.-ealkyloxy
optionally subst1tuted thh C(=0)-Z-R“ C 1_5alkylsu]fonyloxy, C3.7cycloalkyl
optionally subs_tltuted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy
and Het'thio; and if X is O, S or NR?, then R? may also represent
aminothiocarbonyl, Cj_galkylcarbonyl optionally substituted with C(=0)-ZR™,
C1_4alkylthlocarbony1 optionally substituted with C(-O) z-R“, arylcarbonyl,
arylthxocarbonyl Het' carbonyl or Hetlthlocarbonyl partlcularly R%is Het! orin
the event X is NH, R? may also be ammothlocarbonyl or Het'carbonyl;

"o Rlis hydrogen or methyl; preferably, methyl;

. Rbis Cmalkylsulfonyl or aminosulfonyl;

. and R® are each lndependently hydrogen, Ch.4alkyl, Het® or R6

+ R’ and R" are each mdependently hydrogen, C .4alkyloxyC1.4alkyl
C;.4alkylcarbony1 aminocarbonyl, Het® carbonyl Het orR%,

+ R'!js cyano, nitro halo, C1-galkyloxy, formyl, NR'R?, C(=0)NR'*R',
-C(=0)-Z-R", aryl, arylcarbonyl Het, Het* or C(—O)Het’ more preferably R'! is
phenyl, -C(-O)-O-R“, ,-C(=0)-S-R" or, C(=0)-NH-R™,

« R'%is dlhydrofuranyl Cs 2oalkyl 03 goalkenyl polyhaloCH;alkyl Het® or

- Cy.z0alkyl substxtuted with one or more substxtuents selected from phenyl,
C:.salkylamino, cyano, Het', hydroxy and C; -,cycloalkyl

+ R'7 and R'® are each independently hydrogen or phenyl;

+ aryl is phenyl optionally substttuted with one, two or three substituents each
independently selected from nitro, cyano, halo, hydroxy, C1-4alkyl,

_——————-_‘_——‘___-———’_‘__-.
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Caqcycloalkyl, Cj-4alkyloxy, formyl, polyhaloC|-galkyl, NR’R',
C(=0)NR’R'?, C(=0)-0-R", -O-RS, phenyl, C(=0)Het® and C, salkyl
substituted with one or more substituents each independently selected from halo,
hydroxy, C14alkyloxy, C(=0)-Z-R', Het’ or NR’R'®;

Het! is a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, p}'razinyl, pyranyl, pyridaziny]
and triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidinyl or
pyridinyl, wherein said monocyclic heterocycles each independently may
optiéhally_ be substituted with one, or where possible, two or three substituents
each independently selected from Het?, R" and C;_4alkyl optionally substituted

with Het® or R'"; preferably Het' is imidazolyl, oxadiazolyl, thiazolyl or pyridinyl =~

each independently and optionally substituted with one, or where possible, two or
three substituents each independently selected from Het?, R" and Ci.4alkyl
‘optionally substituted with Het® or R*';

Het? is an aromatic heterocycle; more in particular furanyl, thienyl, pyridiny! or
benzothienyl, wherein said aromatic heterocycles each independently may
optionally be substituted with one, or where possible, two or three substituents
"each independently selected from R'? and C 4alkyl;

Het’ is azetidiny, piperidinyl, piperazinyl, morpholinyl and tetrahydropyranyl
-each independently and optionally substituted with, where possible, one, two,
three or four substituents each independently selected from hydroxy, C;.4alkyl,
Cialkylcarbonyl, piperidinyl and C,_salkyl substituted with one or two '
substituents independently selected from hydroxy, Ci.4alkyloxy and phenyl;
Het" is thienyl; _ |

Het’ is piperidinyl or piperazinyl optionally substituted with C;.salkyl or

sulfonamido.

5. A compound according to any one of claims 1 to 4 wherein R’ represents aryl,

Het', C3.7cycloalkyl optionally substituted with -C(=0)-Z-R' or C}_galkyl

substituted with one or two substituents selected from hydroxy, cyano, amino,
mono- or di(C]-4alkyl)amino, Cj_galkyloxy, Ci.galkylsulfonyloxy,

- C1.galkyloxycarbonyl, C3_7cycloalkyl, aryl, aryloxy, arylthio, Het', Het'oxy and

Het'thio; and if X is O, S or NR?, then R? may also represent -C(=0)-Z-R,
aminothiocarbonyl, Cj_4alkylcarbonyl, C1_4alkylthiocarbonyl, arylcarbonyl or
arylthiocarbonyl; wherein each of the above mentioned heterocycles and each
independently may optionally be substituted with one, or where possible, two or

R AN 0
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three substituents each independently selected fmm Het2 R" and C;.salkyl

_opt:onally substituted with Het® or Rll L

. A compounq;accordmg to any _one o.f clalms 1to 5 wherein R is oxadiazolyl,

thiazolyl, py:imidinyl'or pyridinyl each independently may optionally be
substltuted with one, or where posslble, two or three substituents each
mdependenﬂy selected from Het2 R" and C1.4alkyl optionally substituted with
Het? or R"

A composmon compnsmg a phannaceutlcally acceptable carrier and, as active
ingredient, a therapeutlcally effectwe amonnt ofa compound as claimed in claims

. 1oré.

10.
: fortreatmg bronch1a1 asthma EE R

1L

A process for preparmg a composmon as clalmed in claxm 7 wherein a
pharmaceutxcally acceptable carrier is mtlmately mixed w1th a therapeutlca]ly
effectwe amount of a compound as defined in claims 1 or 6.

A compound as cl_ai_med_in claims 1 or 6 for use as a medicine.

Useof a compound as clmmed in clalms 1 or 6 in the manufacture of a med1cament

A process for preparmg a compound as clalmed in claim 1 characterised by,

a) reactmg an 1nterrned1ate of formnla (II) wherein W'isa smtable leaving group
_with an appropnate reagent of formula (HI) optlonally m a reaction-inert solvent
-and in the presence of abase;

R
— - 1Iz' .
c-D + H—X—RZ —» O
\_/7T,
| am- | |
" wherein RY, R%, R*, X and q are as defined in claim 1, and D represents

wherein R* and p are defined as in claim 1;

b) eliminating the group E of a triazinedione of formula (V)

-
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wherein R, R%, R* R®, X and q are as defined in claim 1;

c) reacting a ketone of formula (X) with an intermediate of formula (IIl-a) in the
presence of a base and in a reaction-inert solvent; thus obtaining a compound of
5 formula (I-a-2);

(R4)q 4)‘1
== ' == (l)H
C=D + H—R} ——> C—D
AWA /],
o} R
(09] (II-a) (1-2-2)

wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

.d) converting a compound of formula (I-a-2) to a compound of formula (I-a-3)
using art-known group transformatlon reactions,

®Y, ®",
=|= (l)H _.l 0C| galkyl
e — O
R R?
(-a-2)
10 (1-2-3)

wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

¢) converting a compound of formula (I-a-2) to a compound of formula (I-a-4)

using art-known group transformation reactions,
(R4)q (RA)

=~ 9H _| pao

C—D — C—D

\_7 |, \ /@

R R

-a-2
(-a-2) (d-ad)

15 wherein R?, R* and q are as defined in claim 1 and D is defined as in claim 7a);

f) converting a compound of formula (I-a-4) to a compound of formula (I-a-5)
using art-known group transformation reactions,

I
AR A
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OF R
TN /C“’

Gad) - (-a-5)

wherein R?, R* and q are as deﬁhe.d' in claim 1 and D is defined as in claim 7a);
g) reacting an intermediate of formula an whgr'éih W is a suitable leaving group
- with an -intei'mediate of formula (IIf) optionally in the presence of a suitable

5 _base; thus: obtammg a compounds of formula (I-b)
N CH-D + H~X—R} ————p - CH-D
| \_ /1, : .\ /
wherein R? R®, X and q are 4 defined in claim 1 and D is defined as in claim
Cqay s _

 h) reacting an intermediate of formula (XIV) with an intermediate of formula (XV)

10  wherein Wisa sultable leaving group, in the presence of a suitable base and

optlonal]y in the presence of a reactmn-men solvent; thus obtaining a compound
of fonnula (I-c),

®5 S (")q

== N . Y o s\
QFH_D + W -C—(C.-(,all_.cyl ofaryl) — \ / _(I:H-D
N(xw)'NHz ' N ¢.4%] ' ¥ ¢=°

|
(Cy-alkyl or aryl)
_ o - ¢ '
wherein R* and q are as defined in claim 1 and D is defined as in claim 7a);
15 i) cyclising an intermediate of formula (XX) wherein Y is O, S or NR®, to a
' " compound of formula (I-d-1), in the presence of a suitable solvent at an elevated

temperature;

&, B T')q
=]~ ®r ' '

: =)~ R!
é—n — @-' D (kD)
\ l N/.H -
. of—ﬁk . ) N7 My .
Nt &
F
R

HY
XX)

) IIIJI gl
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wherein R, RY, R* and q are as defined in claim 1'afid D is defined as in claim
Ta); -
j) cyclising an intermediate of formula (XXI) to a compound of formula (I-d-2) in
a reaction-inert solvent at an elevated temperature,
&, &Y,
= ¥' =I ""
™ | ' j;” (1-d-2)
o//c— ‘\N’H N N?
o .;N)\R ®
wherein R, R?, R* and q are as defined in claim 1 and D is defined as in claim
7a), '
k) cyclising an intermediate of formula (XXIT) wherein Y is O, S or NR? toa
compound of formula (I-d-3), in a suitable solvent,
®RY (RYq
_'I- R!
|
C~D — / C-D (I-d-3)
N Y '
N
A =
(XXID

wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim
7a);

10

1) cyclising an intermediate of formula (XXII) wherein Y is O, S or NR?, to a
compound of formula (I-d-4), in a reaction-inert solvent and in the presence of
15 an acid, :

®"Y,
(R‘)q __I. ? Rl

1
_—I— *l‘ \ é-p (1-d-4)
Jyiea TS

AN NT Ny
d N7 V={__r
XD )\ P! ' N\H
. N\

R

wherein R, R!, R* and q are as defined in claim 1 and D is defined as in claim
Ta);

m)cyclising an intermediate of formula (XXIII) wherein Y is O, S or NR? to a
20 compound of formula (I-d-5), in a reaction-inert solvent and in the presence of
an acid,

* [ L n S *
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..5_0-
: ®Y L ®Yy :

; = !fl _-l_ \ Tl .

! g -D (1-d-5)
O?-”N,H | AW
SN A | e,
' H Al
GXim ¥ "(R " Y
wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim

Ta);

n) reacting an intermediate of formula (XXIV ) with an intermediate of formula
5 (XXV) wherein Y is O, S or NR?, and Wisa smtablc leavmg group; thus
' fonmng a compound of formula (I-d-6)in a reaction-inert solvent and in the
presence of a base

(R‘)., S '_ (ll!‘
N . ! - . —
\ %‘:-D + W Q — @-
' © SN . T N)\N
--HO_N L .- VA
(xxw) B R

wherexn R Rl R4 and q are . as defined in claJm 1andDis deﬁned asin claim -

- 10 7a);

0) reacting an jntennediate, of _fo_rmu_la (XXVD with-an intermediate of formula
(XXVII) wherein W® is a suitable leaving group; thus forming a compound of |
formula (I-d-7), in a reactio‘n-inert solvent and in the presence of an acid;

‘ o . . ()'14)“
c-p c-p
Q g, OOVID O—J\
f" /
§ S
oxvy - H
. R
| (147
15 wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim

7a),

p) reacting an intermediate of formula (XXXTII) with a thioamide of formula
(XXXIV); thus forming a compound of formula (I-d-9) in a reaction-inert
solvent at an elevated temperature;

RN A
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n
(I1-d-9)

“wherein R, R', R* and q are as defined in claim 1 and D is defined as in claim

7a);

and if desired, converting compounds of formula (I) into each other following

5 art-known transformations, and further, if desired, converting the compounds of
formula (I), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition
salt by treatment with a base, or conversely, converting the acid addition salt -

form into the free base by treatment with alkali, or converting the base addition

10 salt into the free acid by treatment with acid; and also, if desired, preparing
stereochemically isomeric forms or N-oxide forms thereof.

12. A process of marking a receptor comprising the steps of
a) radiolabelling a compound as defined in claim 1;
15 b) administering said radiolabelled compound to biological material,
¢) detecting the emissions from the radiolabelled compound.

13. A process of imaging an organ, characterised by, administering a sufficient amount

of a radiolabelled compound of formula (I) in an appropriate composition, and
20 detecting the emissions from the radioactive compound.
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