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IL-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 

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

Eosinophil influx, leading to subseq'uent tissue damage, is an important pathogenic 

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

produced mainly by T lymphocytes as a glycoprotein, induces the differentiation of 

10 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, 

15 atopic dennatitis, allergic rhinitis, allergic conjunctivitis, and also other eosinophil­

dependent inflammatory diseases. 

Steroids, which strongly inhibit IL-5 production in vitro, have long been used as the: 

only drugs with remarkable efficacy for bronchial. asthma and atopic dermatitis, but .ihey 

20 cause 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 reactioris. 

·US 4,631,278 discloses a-aryl-4-(4,5-dihydro-3,5-dioxo-l,2,4-triazin-2(3R)-yl)-

25 benzeneacetonitriles and US 4,767,760 discloses 2-(substituted phenyl)-l,2,4-triazine-

3,5(2H,4R)-diones, all having anti-protozoal activity, in particular, anti-coccidial 

activity. BP 831,088 discloses l,2,4-triazine-3,5-diones as anticoccidial agents. 

The present invention provides compounds which have never been described hitherto 

30 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 ph~aceuticaily acceptable addition salts, quaternary amines and the 

stereochemically isomeric fonns thereof, wherein : 

p represents an integer being o~' l, 2 •. 3 or 4; 

q represents an integerbeing·o. l, 2, 3, 4 or S; 

5 X represents 0, S, ~3 or a direct bo~d; or 

-X-R2 taken together may represent cyano; 

R
1 

represents hydrogen, hydroxy, halo, amino, mono-or di(C14a1kyl)amino, 

C1-6alkyl, C1-6all<ylox y, C3,. 7cycloalkyl, aryl, ary1Ct-6alkyl. aminoC14alkyl, 

mono- or di(C1-4alkyl)aminoC14alkyl or mono- or di(C14alkyl)amino-

10 

15 

20 

25 

30' 

C14alkylamino; . . . . 

R
2 

represents myl, Het1, C3_7cycloalkyl optionally substituted with -C(=O)-Z-R14, 

C 1-6alkyl or C 1-6alkyl substituted with one or two substituents selected from 

hydroxy, cyano, amino, mono- or di(C14alkyl)amino, -C(=0)-Z-R14
, Ct-6alkyloxy 

optionally substituted with -C(=O)-Z-R14, C1-6alkylsulfonyloxy, C3_7cycloalkyl 

optionally substituted with -C(=O)".'Z-R 14, aryl, aryloxy, arylthio, Het1
, Het1oxy and 

Het1thio; and if Xis o. Sor NR3
, then R2 may also represent -C(=O)-z;R14, 

aminothiocarbonyl, C14alkylcarbonyl optionally substituted with -C(=O)-Z-R14, 

C14alkylthiocarbonyl optionally substituted with -C(=O)-Z-R14, arylcarbonyl~ 

arylthiocarbonyl, Het1carbonyl or Het1thiocarbonyl; 
R3 represents hydrogenorC14alkyl; 

each R 
4 

independently represents -C(::O)-Z-R 14
, Ct-6alkyl, halo, polyhaloC1-6alkyl, 

hydroxy, mercapto, C1-6alkyloxy, Ct-6alkylthio, Ct-6alkylcarbonyloxy, aryl, cyano, 

nitro, Het3, R6
, NR7R8 or C14alkyl substituted with-C(=O)-Z-R14,Het3, R6 or 

NR7R8
; s ·. ' 

each R independently represents -C(=O)-Z-R14, Ct-6alkyl, halo, polyhaloC1-6alkyl, 

hydroxy, mercapto, Ct-6alkyloxy, Ct-6alkylthio, Ct-6alkylcarbonyloxy, aryl, cyano, 

nitro, Het3, R6
, NR7R8 orC1_.alkyl substituted with-C(=O)-Z-R14, Het3, R6 or 

NR7RS; 

each R6 independently represents C 1-6alkylsulfonyl, aminosulfonyl, mono- or di-

(C 14alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl, polyhaloC I-6alkyl­

sulfonyl, C1-6alkylsuJfinyl, phenylC14aJkylsulfonyl, piperazinylsulfonyl, piperidinyl­

sulfonyl, aminopiperidinylsuJfonyl, piperidinylaminosulfonyl, N-C14alkyl-N­

piperidinylaminosulfonyl or mono- or di(C 1-4alkyl)aminoC1-4alkylsulfonyl; 

each R7 and each R8 are independently selected from hydrogen, C14alkyl, hydroxy-

35 C1_.alkyl, dihydroxyC1-4alkyl, aryl, arylC14alkyl, C14alkyloxyC1.4alkyl, C14alkyl­

carbonyl, arylcarbonyl, Het3carbonyl, -C(=O)-Z-R14, mono- or di(C1.4alkyl)amino­

C1.4alkyl, arylaminocarbonyl, arylaminothiocarbonyl, Het3aminocarbony1, Het3amino-
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thiocarbonyl, C3.7cycloalkyl, pyridinylC1-48lkyl~ C1-481kailediyl~C(=O)-Z-R 14, 
-Y-C1-48]kanediyl-C(=O)-Z-R 14, Het3 and R6

; or R 7 and R8 taken together with the 
nitrogen atom to which they are attached form a radical of formula 

6-(f& 
5 R9 and R10 are each independently selected from hydrogen, C14alkyl, hydroxyC14alkyl, 

dihydroxyC14alkyl, phenyl, phenylC1-4alkyl, C1-4alkyloxyC1-4Blkyl, C1 .... alkyl­
carbonyl, phenylcarbonyl, Het3carbonyl, -C(=O)-Z-R14, mono- or di(C14alkyl)amino­
C1~kyl, phenylaminocarbonyl, phenylaminothiocarbonyl, Het3aminocarbonyl, 
Het3aminothiocarbonyl, C3.7cycloalkyl, pyridinylC1-4alkyl, 

10 C14alkanediyl-C(=O)-Z-R 14, -Y-C14alkanediyl-C(=O)-Z-R 14, Het3 and R6
; or R9 and 

R 10 taken together with the nitrogen atom to which they are attached form a radi~al of 
formula 

each R 11 independently being selected from hydroxy, mercapto, cyano, nitro, halo; 
15 -C(=O)-Z-R 14, -Y-C14alkanediyl-C(=O)-Z-R 14, trihalomethyl, C14alkyloxy 

'optionally substituted with -C(=O)-Z-R14, fonnyl, trihaloC1 .... alkylsulfonyloxy, R.6, 

NR7R8
, C(=O)NR15R16

, aryl, aryloxy, arylcarbonyl, C3.7cycloalkyl optionally 
substituted with -C(=0)-Z-R14, C3.,cycloalkyloxy optionally substituted with 
-C(=O)-Z-R 14, phthalimide-2-yl, Het3, Het4 and C(=O)Het3; 

20 R12 and R13 are each independently selected from hydrogen, C14alkyl, hydroxyC1-48lkyl, 
dihydroxyC14alkyl, phenyl, phenylC1_.alkyl, C14alkyloxyC14alkyl, C14alkyl­
carbonyl, phenylcarbonyl, -C(=O)-Z-R14, mono- or di(C1-4alkyl)aminoC14alkyl, 
phenylaminocarbonyl, phenylaminothiocarbonyl, C3.7cycloalkyl, pyridinylC14alkyl, 
C1.4alkanediyl-C(=O)-Z-R 14, -Y-C14alkanediyl-C(=O)-Z-R 14 and R6

; or R9 and R to 
25 taken together with the nitrogen atom to which they are attached fonn a radical of 

formula 

each Z independently represents 0, S, NH, -CH2-0- or -CH2-S- whereby -CH2- is 
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attached to the carbonyl group; 
each R 14 independently represents hydrogen, C1-7.0llCYI (having a straight or branched, 

saturated orun~turatedhydrocarbon c~n having•! to 20 carbon atoms), C1-:aoalkyl, 
C3-2oalkenyl optionally substituted with phenyl, C3_2()8lkynyl, C3_,cycloalkyl, . 
polyhaloC1-208llc:yl, Het.5, phenyl or C1-20alkyl substituted with one or more 
substituents selected from hydroxy, NR17,R18

, phenyl, mono- or di(C14alkyl)amino, 
cyano, Het.5, C1-48lkyloxycarbonyl, phenylC14alkyloxycarbonyl and C3_,cycloalk.yl; . xl4--~rnmcm:~~ 

. /( .;£. ~ CH~al2 ~ /".,ncH,.CH'cfRn 
. (Rj)s 

. (a) (b} (c) 

' ~ . 
......;,.._ ;.;;.C..._ ,...Re 

"CH2 . ·~ 

. (d) Rd (e) .. 

i 0 
,.....c, ..-s, h 

CH2 R ·~~~ ' ~p mfr ~(R-i)s (d) 

--(yo 
(r) 

(k) 0 

.0 

Q 
-CH2 Rg 

(o) 

(s) 

·. 0 

Q 
-CH2 Rg ~ 

{p) 

'rn2j,o-Rc .·· 
'o--Rr . 
. (e) 

(q) 

wherein n is 0 to 5; mis 1to4; sis zero to4; ris 0 to 2; 

(m) 

R'.R\ Re, R4
, R0 and R' are each independently hydrogen, C1-6alkyl 

phenyl or C3-7cycloalkyl; or 
R0 and Rr taken together may form -CH2-CHi~. -CH2-C!li-CH2- or 
-Clli-CH2-CH2~CH2-; 
Rs, Rh and Rt are each independently hydrogen or C14alkyl; 
each W independently is C14alkyl; 
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Ri is-0-Rb; C1-6alkyl, phenyl or C~.,cycloalkyl optionally substituted 

with C14alkyloxy; 

Rn is hydrogen. C14alkyl, phenyl, phenylC1...aikYI or C3.7cycloalkyl; 
Rm is hydrogen or C1-4alkyloxy; or 

5 -Z-R 14 taken together form a radical of fonnula 

(f) 
(g) 

R 15 and R 16 are·each independently selected from hydrogen, C1-4alkyl, hydroxyC1~kyl. 
. 14 dihydroxyC1-4alkyl, aryl. arylC1-4alkyl, C14alkyloxyC14alkyl, -C(=O)-Z-R , 

arylcarbonyl, mono- or di(Ci4alkyl)aminoC14alkyl. arylaminocarbonyl, arylamino-
10 thiocarbonyl, aminocarbonylmethylene, mono- or di(C1~kyl)aminoc8rbonyl­

methylene, Het3aminocarbonyl, Het3aminothiocatbonyl, pyridinylC14alkyl, Het3 or 
R6; or R 15 and R 16 taken together with the nitrogen atom to which they are attached 
form a radical of formula 

6N- & & 
15 R 17 and R 18 are each independently selected from hydrogen, C14alkyl, hydroxyC14alkyt 

dihydroxyC14alkyl, phenyl. phenylC14alkyl~ C14alkyloxyC1.4alkyl, C1-4alkyl­
catbonyl, phenylcarbonyl, mono- or di(C1-4alkyl)aminoC14alkyl, phenylamino­
carbonyl, phenylaminothiocarbonyl; C3.7Cycloalkyl, pyridinylC 1~kyl, 
C14alkanediyl-C(=O)-Z-C1.csa1kyl. -C(=O)-Z-C1.6alkyl, 

20 -Y-C1.4alkanediyl-C(=O)-Z-C1-6alkyl and R6; 

aryl represents phenyl optionally substituted with one, two or three substituents each 
independently selected from nitro, azido, cyano, halo, hydroxy. C14alkyl, 
C3.?Cycloalkyl, C14alkyloxy, formyl, polyhaloC1-4alkyl, NR'R.10

, -C(=O)NR9R10
, 

-C(=O)-Z-R14, R6, -O-R6
, phenyl, Het3, C(=O)Het3, and C1~yl substituted with 

25 one or more substituents each independently selected from halo, hydroxy. 

C14alkyloxy, -C(=O)-Z-R 14. -Y-C14alkanediyl-C(=O)-Z-R14, Het3 or NR9R 10; 
Het1 represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo­

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl. thienyl, 
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, 

30 isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, 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[3,47d]pyrimidinyl, benzimidazolyl. quinolyl, 

isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl. quinoxalinyl, thiazolopyridinyl, 

5 oxazolopyridinyl. imidazo[2,l-b]tliiazolyl; wherein said heterocycles each 

independently may optionally be su.bstituted with one, or where possible, two or three 

substituents each independently selected from Het2, R 11 and C14alkyl optionally 

substituted with one or two substituents independently selected from Het2 and R 11
; 

Het2 represents a heterocycle selected from pyrrolyl, pyrrolinyl. imid.azolyl, imidazo-

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

thiolanyl, dioxolanyl, oxazolyl, pxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, 

isothiazolyl, thi~azolyl, oxadiazol).'.l. pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, 

pyridazinyl, dioxanyl,.dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, 

15 

benzofuranyl. isobenzofuranyl, ben7;~thiazolyl, benzoxazolyl, indolyl, isQindolyi, 

indolinyl, purinyl, JH:-pyrazolo[3,4-<,l]pyrimi~nyl, benzimidazolyl, quinolyl, 
. . . ~ . . . . . . 

isoquinolY:l, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl, 

oxazolopyridinyl and imidazo[2,l-b)thiazolyl; wherein said heterocycles each 

independently may optionally be substituted with one, or where possible, two or three 

substituents each independently selected from R 11 and C1-4alkyl optionally 

.. 20 substituted with one or two substituents·eachjnd.ependently selected from R 11
; 

. : Het3 represents a monocyclic heterocycle selected from azetidinyl, pyrrolidinyl, 

piperidinyl, piperazinyl, morpholinyl~ thiomorpholinyl and tetrahydropyranyl; 

wherein said monocyclic.heterocycles each independently may optionally be 

substitrited with, wqere possible, one, two. three· or four substituents each 

25 independently selected from hydroxy, C14alkyl, C1.4alkyloxy, -C(=0)-Z-R14. 
C1•4alkylcarbonyl, phenylC1_.alkyl, piperidinyl, NR12R 13

, R.6 and C1-4alkyl substituted 

with one or two substituents each independently selected from hydroxy, C14alkyloxy, 

phenyl, -Y-C14alkanediyt-C(=O)-Z-R14,-C(=0)-:Z-R14
, R6 or NR12R13

; 

Het4 represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl, 

30 triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 

thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and 

triazinyl; 

Her represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo­

linyl, pyrazolyl, pyrazolinyl, triazolyI,·tetrazoiyl, furanyl, tetrahydrofuranyl, thienyl, 

35 thiolanyJ, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, 

isothiazolyl, thiadiazolyl, oxadiazolyh pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, 

pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiOmorpholinyl, 
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tetrahydropyranyl, dioxanyl, ditbianyl, trithianyl, triazinyl, benzothienyl, isobenzo­
thienyl, benzofuranyl, isol,lenzofuranyl, benzothiazolyl, benzoxazolyl, benzodioxanyl, 
indolyl, isoindolyl, indolinyl, purinyl,. 1H-pyrazolo[3,4-d]pyrimidinyl, benzimida­
zolyl, quinolyl, isoquinolyl, cinnolinyl, phtalazinyl. quinazolinyl; quino.xalinyl, 

5 thiazolopyridinyl, oxazolopyridinyl and imidazo[2,l-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, 
C1-48lkyl, C1-talkyloxy, C1-4alkylcarbonyl, piperidinyl~ NR 17R 18

, C(=0)-Z-C1-6alkyl, 
R6

, sulfonamido and C1-48lkyl substituted with one or two substituents independently 
10 selected from hydroxy, C1-4alkyJoxy, phenyl, C(=O)-Z-C1-6alkyl, 

-Y-C1-6alkanediyl-C( =O)-Z-C1-6alkyl~ R6 and NR 17R 18
; 

provided however that 

* R
2 

is other than aminocarbonyl, C1-6alkyloxycarbonylC1-681kyl; and 
* R 11 is other than carboxyl, C1_.a}kyloxycarbonyl, aminocarbonyl, 

15 C1-481kylaminocarbonyl, hydroxyC1-4alkylaminocarbonyl, 
C1-4alkylcarbonylaminocarbonyl, C3..,cycloalkylaminocarbonyl; and 

* R7, R8
, R9

, R16, R12, R13, R15 andR16 are other than 
C14alkylcarbonyloxyC1-4alkylcarbonyl, hydroxyC1-4alkylcarbonyl; and 

* Her is other than a monocyclic heterocycle susbstituted with carboxyl or 
20 C1-4alkyloxycarbonyl; and 

* the compounds of formula (I) contain at least one -C(=O)-Z-R 14 moiety. 

A special group of compounds are those compounds of formula (I) wherein 
R 

2 
represents aryl, Het1, C3. 7~ycloalkyl optionally substituted with -C(=O)-Z-R 14, 

25 C 1-6alkyl or C l-6alkyl substituted with one or two substituents selected from 
hydroxy, cyano, amino, mono- or di(C14alkyl)amino, -C(=O)-Z-R14. C1-6alkyloxy · 
optionally substituted with -C(=O)-Z-R14, C1-6alkylsulfonyloxy, C3.7cycloalkyl 

optionally substituted with -C(=O)-Z-R14, aryl, aryloxy, arylthio, Het1, Het1oxy and 
Het1thio; and if Xis 0, S orNR3

, then R2 may also represent -C(=O)-Z-R14
, 

30 aminothiocarbonyl, C14alkylcarbonyl optionally substituted with -C(=O)-Z-R14. 
C14alkylthiocarbonyl optionally substituted with -C(=O)-Z-R 14, arylcarbonyl, 

arylthiocarbonyl; 
each R6 independently represents C1-6alkylsulfonyl, aminosulfonyl, mono- or di-

(C1-4alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl, 
35 polyhaloC l-6alkylsulfonyl, Ct-6alkylsulfinyl, phenylC1-4alkylsulfonyl, 

piperazinylsulfonyl, aminopiperidinylsulfonyl, piperidinylaminosulfonyl, 
N-C14alkyl-N-piperidinylaminosulfonyl; 
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each R7 and each R8 are independently selected from hydrogen; C14alkyl, hydroxy­

C,_.alkyl, dihydroxyC,~lkyl; aryl, ary1C14a1kyl, C14a1kyloxyC14a1kyl, C14a1kyl­

carbonyl, arylcarbonyl. -C(=O)-Z-R 14, mono- or di(Ci~kyl)aminoC14alkyl, 
arylaminocarbonyl, arylaminothioearbonyl, Het3aminocarbonyl, 

5 Heraminothiocarbonyl, C3.1cycloalkyl, pyridinylC14alkyl, Het3 and R6
; 

R9 andR10 are each independently selected from hydrogen, C1~kyl, hydroxyC14alkyl, 

dihydroxyC14alkyl, ·phenyl, phenylc1 ... alkyl, C14alkyloxyC1-48lkyl. C1."81kyl-

. carbonyl, phenylcarbonyl, -C(=O)-Z-R14
, mono- or di(C14alkyl)aminoC1-4alkyl, 

phenylaminocarbonyl, phenylaminothiocarbonyl; Het3aminocarbonyl, 

IO Heraminothiocarbonyl~ C~70ycloalkyl, pyridiny1C14alkyl, Het3 and R6
; 

each R 11 independently being selected· from hydroxy, mercaptO, cyano, nitro, halo, 
-~(=0)-Z-R14, trihalomethyl, C1-4alkyloxy optionally substitUted with 

-C(=O}-Z-R14;.formyl; trihaloC14alkylsulfonyloxy, R6
, NR.7R8

, C(=O)NR15R.16
, aryl, 

aryloxy, arylcarbonyl, C3.7cycloalkyl optionally substituted with-C(=O)-Z-R 14
, 

15 C3.7cycloalkyloxy optionally substitUted with-C(=0)-Z-R14
, phthalimide-2-yl, Het3 

and C(=O)Het.3; 

20 

R12 and R13 are each in~pendently selected from hydrogen, C14alkyl, hydroxyC14alkyl. 

dihydroxyC14a1kyl, phenyl, phenylC14alkyl,.C14alkyloxyC1..ialkyl, C14alkyl-

. carbonyl, phenylcarbonyl, -C(=O)-Z~R14, mono:;; or di(C14alkyl)aminoC1..ialkyl, 

phenylaminocarbonyJ~;phenylamin~th~ocarbonyJ, C3.7cycloalkyl, pyridinylC14alkyl 

andR6
; ' . 

. each·R 14 independently re.presents hydrogen •. C1.2oacyl (having a straight or branched. 

saturated or unsaturated hydroearbon chain having. I to 20 carbon atoms), C1.2oalkyl, 

C;.7cycloalkyl, polyhaloC1.2()alky1; or R 14 represents a radical of fonnula 

lo ~CH2 . :1·.. .A12 _,..u 
AL} 'cH CH 'o · 

. . 2 n 2 

~ w . 00 

(c) 

0 
11.,......o-Rc 

-~Rf 

(e) 

Ra, Rb, RC.Rd, Re and Rf are each independently hydrogen, C1-6alkyf or 

C3.jcycloalkyl; or 

Re and Rf taken together may form -CH2-CH2-. -CH2-CH2-CH2- or 

30 -CHi-CH2-CH2-CH2-; 

R 15 and R 16 are each independently selected from d.ihydroxyC14alkyl. aryl, arylC14alkyl, 
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C1481kyloxyC1-4alkyl, -C(=O)-Z-R 14, aryfoarbonyl, mono- or di(C1-4alkyl)­
aminoC1_..alkyl, arylaminocarbonyl~ arylaminothiocarbonyl, Het3aminocarbonyl, 
Het3aminothiocarbonyl; pyriclinylC1-4alkyl, Het3 or R6

; 

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

polyhaloC14alkyl, NR9R10, -C(=O)-Z-R14, R6
, phenyl, Het3, and C14alkyl 

substituted with -C(=O)-Z-R14 or NR9R10; 
Het1 represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo­

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl, 
10 thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, 

isothiazolyl, thiadiazolyl, oxadiazolyl, pyriclinyl, pyrimidinyl, pyrazinyl, pyranyl, 
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl~ 
isobenzofuranyl, benzothiazolyl, benzoxazolyl,indolyl, isoindolyl, indolinyl, purinyl, 

15 . 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl, 
phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl, 
imidazo[2,l-b]thiazolyl; wherein said heterocycles each independently may 
optionally be substituted with one, or where possible, two or three substituents each 
independently selected from Het2, R11 and C1.4alkyl optionally substituted with Het2 

20 andR11
; 

Het2 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, 

25 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 11 and C1~kyl optionally 
substituted with R 11

; 

Het3 represents a monocyclic heterocycle selected from pyrrolidinyl, piperidinyl, 
30 piperazinyl, morpholinyl, thiomorpholinyl; wherein said monocyclic heterocycles 

each independently may optionally be substituted with, where possible, one, two. 
substituents each independently selected from C1-4alkyl, C1-4alkyloxy, -C(=O)-Z-R 14, 
C1.4alkylcarbonyl. phenylC1-4alkyl, piperidinyl, NR12R 13

, R6 and C1-4alkyl substituted 
with-C(=O)-Z-R14, R6 orNR12R13. 

35 
As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro, 
bromo and iodo; C3_ 7cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, 
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cyclohexyl and cycloheptyl; C1-,48lkyldefines 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; 
C 1-6alkyl is meant to include C1-48llcyl and the higher homologues thereof having S or 

5 6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 2-methylpentyl and 
the like C1-2oalkyl is meant to include C1-6alkyl and the higher homologues thereof 

having 7 to 20 carbon atoms sU.Ch as; for example~ heptyl, octyl, nonyl, decyl, undecyl, 
dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl~ nonadecyl, eicosyl and the like 
Cs-2oalkyl is meant to include C1-2oalkyl except for C1-4alkyl; polyhaloC1-4alkyl is 

10. defined as polyhalosubstituted c,-4alkyl, in particular cl-4alkyl substitUted with 1to6 
halogen atoms, more in particular difluoro- or trifluoromethyl; polyhaloC

1
..c;alkyl is 

defined as polyha,losubstituted c._6al~yl; polyhaloC1-2oalkyl is defined as polyhalo­

substituted C1.2oalkyl. The term C14alkanediyl defines bivalent straight or branch 

chained alkanediyl radicals having from 1 to 4 carbon atoinS such as, for example, 
15 methylene, 1,2-ethanediyl, 1,3-prop~ediyl, 1,4-butanediyl and the like; C2-6alkanediyl 

defines bivalent straight or.branch chained alkanediyl radicals having from 2 to 6 
carbon atoms such a&, for: example, l,2-ethanediyl, 1,3.;.propanediyl, 1,4-butanediyl, 
1~5-pentanediyl, 1,6.,hexanediyla~d the like. The term C3-2oalkenyl defines straight 

. ·. .· 

and branched chain hydrocarbon i-adicals containing one double bond and having from 
20 3 to 20 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 

2,,pentenyl, 3-pentenyl, 3.:.methyl-2-bUtenyl, 3.;.hexenyl an:d the like; and the carbon of 
said C3 ... zC)a1kenylconnected to the remainder of the moleCule preferably is saturated; 

and the term C3-2oalkynyl defines s~ghtand.branched chain hydrocarbon radicals 

containing one triple bond and having from 3 to 20 carbon atoms such as, for example, 

25 2-propynyl, 3-butynyl, 2'-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 
3-hexynyl and the 1ike; and the carbon of said C3.2oalkynyl connected to the remainder 

of the molecule preferably is saturated. 

Het1, Het2, Het3, Het4 and Het5 are meant to include all the possible isomeric fonns of 

30 the heterocycles mentioned in the definition of Het1 ~ Her, Het3• Het4 or Her, for 

instance, pyrrolyl also includes 2H-p~lyl;. triazolyl includes 1,2,4-triazolyl and 

l,3,4-tria2:olyl; oxadiazolyl includes 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 

1 ,2,5-oxadiazolyl and 1 ~3,4-oxadiazolyl; thiadiazolyl includes 1,2,3-thiadiazolyl, 

l,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,3,4-thiadiazolyl; pyranyl includes 

35 2H-pyranyl and 4H-pyranyl. 

The heterocycles represented by H~t1 , Jiet2, Het3, Het4 and Het5 may be attached to the 
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remainder of the molecule of formula (I) tlu'Qugh 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-thlazolyl, 4-thiazolyl and 5-thiazolyl; when it is triazolyl, it may be l,2,4-triazol-1-

5 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-benzthiazolyl, 

6-benzthiazolyl and 7-benzthiazolyl. 

The C1•2oacyl is derived from 

acetic acid CH3COOH tridecanoic acid C12H25COOH 

propionic acid CzffsCOOH myristi.c acid C13H21COOH 

butyric acid C3H1COOH pentadecanoic acid C1.¢H29COOH 

valeric acid CJI9COOH palmitic acid C1slh1COOH 

hexanoic acid CsH11COOH heptadecanoic acid C16H33COOH . 

heptanoic acid 4H13COOH' stearic acid C11H35COOH 

octanoic acid C1H1sCOOH oleic acid C11H33COOH 

nonanoic acid CsH11COOH linolic acid C11lh1COOH 

decanoic acid C9Hi9COOH linolenic acid C11H29COOH 

undecanoic acid C1oH21COOH nonad.ecanoic acid C1sH37COOH 

lauric acid C11H23COOH icosanoic acid C19H39COOH 

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to 

comprise the therapeutically active non-toxic acid addition salt forms which the 

compounds of formula (I) are able to fonn; The latter can conveniently be obtained by 

5 treating the base form with such appropriate acids as inorganic acids, for example, 

hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid; 

phosphoric acid and the like; or organic acids, for example, acetic, propanoic, hydroxy­

acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, 

(Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 

10 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 fonn can be 

converted by treatment with alkali into the free base form. 

15 The compounds of formula (I) containing acidic protons maybe converted into their 

therapeutically active non-toxic metal or amine addition salt forms by treatment with 

appropriate organic and inorganic bases. Appropriate base salt fonns 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~glucainine~ 2-amino-2-(hydroxymethyl)-1,3-propanediol, 

hydrabamine salts; -and salts with mDi.no acidS such as. for example. arginine, lysine, 

choline and the like. Conversely the salt form can be converted by treatment with acid 

5 into the free acid form. 

The term addition salt-also comprises the hyd!ates and solvent addition forms which the 

compounds of formula (I) are able to form. Examples of such fomis are e.g. hydrates. 

a1coholates and the like. 

10 The N-oxide forms of the present compounds are meant 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 

Het1
, Her, Het3,Het4 and Het5 may be N-oxidised. 

15 Some of the co~pounds of formula (I) may also exist.in their tautomeric fonns. Such 

fortns although not explicitly indicated in the above formula are intended to be included 

20 

.· . . 
within the scope_ of the present invention. For example, a hydroxy substituted triazine 

moiety may also exist ~ th~ corr~sponding triazinone moiety; a hydroxy substituted 

pyrimidine moiety may_alsp exi~t as the corresponding pyrimidinone moiety. 
• ' . . . ' I ' . . 

- -

The tenn "stereoche:mically isomeric forms" as used hereinbefore defines all the 

possible stereoisomeric forms in which the compounds of fonnuJa (I) can exist. Unless 

otherwise mentioned or indicated, the chemical designation of compounds denotes the 

mixture of all p9ssible stereochemically isomeric forms, said mixtures containing all 

25 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 Abstrac~ nomenclature. Stereochemically isomeric fonns of the compounds 

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

-30 The compounds of formula (I) and some of the intermediates in the present invention 
- -

contain one or more asymmetric carbon atoms. The pure and mixed stereochemically 
- - ' 

isomeric fonns of the compounds of formula (I) are intended to be embraced within the 

scope of the present invention. 

35 Whenever used hereinafter, the term "compounds of formula (I)" is meant to also 

include their N-oxide forms. their pharmaceutically acceptable addition salts, 

quaternary amines and their stereochemically isomeric forms. 

The numbering of the phenyl ring bearing substituent R4 is given hereinbelow and is 
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used herein as such when indicating the position of the R4 substituents on said phenyl 
ring, unless otherwise indicated. 

.· rlt tjf'"\ 0 

4V-r~Jl 
S 6 X N NH 

'2 I I 
R N~ 

0 

The carbon atom bearing the two phenyl rings and the R 1 and -X-R2 substituents will 
5 be referred herein as the central carbon atom. 

10 

An interesting group of compounds are those compounds of formula (I) 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 : 

• p is 0, 1 or 2; 

• X is S, NR3
• or a direct bond; more in particular NH or a direct bond; 

15 • each R5 independently is halo, polyhaloC1.6alkyl, C1-6alkyl, C1-6alkyloxy or aryl, 
preferably, chloro or trifluoromethyl, more preferably chloro; 

• the at least one -C(=O)-Z-R 14 moiety contained by the compound of formula (I) is 
born byR2

; 

• R
2 

is Het1 or Ct-6alky1 substituted with one or two substituents selected from 
20 hydroxy, cyano, amino, mono- or di(C14alkyl)amino, C(=O)-Z-R14 C1-6alkyloxy 

optionally substituted with C(=O)-Z-R14, Ct-6alkylsulfonyloxy, C3. 7cycloalkyl 

optionally substituted with C(=O)-Z-R14, aryl, aryloxy, arylthio, Het1, Het1oxy and 
Het1thio; and if X is 0, S or NR3

, then R2 may also represent aminothiocarbonyl, 
C14alkylcarbonyl optionally substituted with C(=O)-Z-R14, C14alkylthiocarbonyl 

25 optionally substituted with C(=O)-Z-R 14, arylcarbonyl, arylthiocarbonyl, 

Het1carbonyl or Het1thiocarbonyl; particularly R2 is Het1 or in the event Xis NH, R2 

may also be aminothiocarbonyl or Het1carbonyl; 

• R1 is hydrogen or methyl; preferably, methyl; 

• R6 is C1-6alkylsulfonyl or aminosulfonyl; 

30 • R7 and R8 are each independently hydrogen, C1-4alkyl, Het3 or R6; 

• R9 and R 10 are each independently hydrogen, C1-4alkyloxyC1-48lkyl, 
C1-4alkylcarbonyl, aminocarbonyl, Het3carbonyl, Het3 or R6; 
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• Ruis cyano. n.itro halo, C14alkyloxy.fonnyl, NR7R8
, C(=O)NR15R1<\ 

-C(=O)-Z-R 14, aryl, arylcarbonyl, Het3, Het4 or C(=O)Her; more preferably R 11 is 

phenyl, -C(=0}0-R14,, -C(=O)".'S-R14, or, -C(=O)-NH-R14
; 

• R14 is dihydrofuranyl, Cs.2oalkyl, C3.2oalkenyl, polyhaloC1-6alkyl, Het5 or C1-20alkyl 

5 substituted with one or more substituents selected from phenyl, C14alkylamino, 

cyano, Het1
, hydroxy and C3-1cycloalkyl; 

• R17 and R18 are each independently hydrogen or phenyl; 

• ary1 is phenyl optionally substituted with one, two or three substituents each 
independently selected from nitro, cyano. halo, hydroxy, C1-4alkyl, C3•1cycloalkyl, 

10 Ct-4alkyloxy, formyl, polyhaloC1-4alkyl, NR9R10, C(=O)NR9R10, C(=O)-O-R14, 

15 

20 

. -O-R6
, phenyl, C(=O)Her and C1~kylSubstituted with one or more substituents 

each independently selected from halo, hydroxy, C14alkyloxy, C(=O)-Z-R14, Het3 

·orNR9R10
; 

• Het1 is a monocyclic heterocycle selected from pyrrolyl,· imidazolyl, pyrazolyl, 

triazolyl, tetrazolyl, furailyl; thienyi, oxazolyl, ism1:.azolyl, thiazolyl, isothiazolyl, 

thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and 

triazinyl, in particular irnidazolyl, .oxadiazolyl, thiazolyl, pyrlmidinyl or pyridinyl, 

.. . .. wherein· said monocyclic heterocycles each independently may optionally be 

substituted with one, or where possible, two. or three substituents each independently 

selected from Her, R 11 and C1_.alkyl optionally substituted with Het2 or R 11
; 

. ,preferably Het1
· isimidazo1yl, oxadiazolyl, tlliazolyl or pyridinyl each independently 

and optionally substituted with one, or where possible; two or three substituents 

each independently selected.from Het2, R11 and C1_.a}kyl optionally substituted with 

Het2 or R11; 

25 . • Her is an aromatic heterocycle; more in particular furanyl, thienyl, pyridinyl 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 11 and C14alkyl; 

•. Hct3 is azetidinyl, piperidinyl, piperazinyl, morpholinyland tetrahydropyranyl each 

30 independently and optionally substituted with, where possible, one, two. three or four 

substituents each independently selected from hydroxy, C1-4alkyl, C1~alkylcarbonyl, 
piperi.dinyl and C1..ialkyl substituted with one or two substituents independently 

selected from hydroxy, C14alkyloxy and phenyl; 

• Het4 is thienyl; 

35 • Het5 is piperidinyl or piperazinyl optionally substituted with C]4 alkyl or 

su1fonamido. 
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Suitably, Het1 represents a heterocycle selected from imidazolyl, triazolyl, furanyl, 

oxazolyl, thiazolyl, thiazolinyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, 

pyrazinyl, piperidinyl, piperazinyl, triazinyl, benzothiazolyl, benzoxazolyl, purinyl, 

lH-pyrazolo-(3,4-d]pyrimidinyl, benzimidazolyl, thiazolopyridinyl, oxazolopyridinyl, 

5 imidazo-[2,1-b]thiazolyl; wherein saidheter0cycles each independently may optionally 

be substituted with one, or where possible, two or three substituents each independently 

selected from Het2, R 11 and C14alkyl optionally substituted with Het2 orR11• 

Suitably, Het2 represents furanyl, thienyl or pyridinyl; wherein said monocyclic 

heterocycles each independently may optionally be substituted with C14alkyl. 

10 Suitably, Het3 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 C14alkyl, C1-4alkyloxy, -C(=O)-Z-R14, C 14alkylcarbonyl, phenyIC14alkyl, 

piperidinyl, NR12R13 and C1-4alkyl substituted with -C(=O)-Z-R 14 orNR12R13
• 

15 

20 

Particular compounds are those compounds of formula (I) wherein R4 and R5 each 

independently are-C(=O)-Z-R14, halo, polyhaloC1.6alkyl, C1.6alkyl optionally 

substituted with -C(=O)-Z-R14, C1•6alkyloxy or aryl, more in particular, chloro or 

trifluoromethyl. 

Other particular compounds are those compounds of fonnula (I) wherein R 
2 

represents 

aryl, Het1, C3~7cycloalkyl optionally substituted with -C(=O)-Z-R 14 or C1-6alkyl · · 

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

di(Ct-4alkyl)amino, C l-6alkyloxy. C 1-6alkylsulfonyloxy, C l-6alkyloxycarbonyl, 

25 C3_7cycloalkyl, aryl, aryloxy, arylthio, Het1
, Het1oxy and Het1thio; and if Xis 0, Sor 

NR3
, then R2 may also represent -C(=0)-Z-R14, aminothiocarbonyl, C14alkylcarbonyl, 

Ct-4alkylthiocarbonyl, arylcarbonyl or arylthiocarbonyl; more in particular R2 is 

oxadiazolyl, thiazolyl, pyrimidinyl or pyridinyl; wherein said heterocycles each 

independently may optionally be substituted with one, or where possible, two or three 

30 substituents each independently selected from Het2, R11 and C1~kyl optionally 

substituted with Het2 or R 11
· 

35 

Yet other particular compounds are those compounds of formula (I) wherein Xis C?· 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 

R4 substituent, preferably chloro, is in the 4 position. 
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Other preferred com,pouncls are those compounds of formula (I) wherein p is I or 2 and 

the one or two R5 substituents, preferably chloro, are in the· ortho position relative to 

the central carbon atom. 

5 In order to simplify ~e.struc~ral representation of the compounds of formula (1). the 

group 
(Rs)p 

. ·;_,_ . 0 

(})l 
·· · N NH 

I I 
N~ . 0 

will hereinafter be represented by the symbol D. 

l 0 ' Compounds of fonnula (I) can generally be prepared by reacting an intermediate of 

fonnula (II) wherein W 1 is a suitable leaving group such as, for example, a halogen 

atom, with an appropriate reagent of fonnula (ill). 
.. (R4)q· 

· ·~1- -·· r . . 0-r-o + H-X-'"-R
2 

: .·WI 

(I) 

(II) (III) 

Said reactio~ may l:Je. pe~orme~in a ~eaction-ir,iert solvent such as, for example, 

15 •. · acetonitrile.N,N-dimet~ylformamide, acetic acid, tetrahydrofuran, ethanol or a mixture 

.. thereof. Alternatively,_ in case· the.reagent of formula (III) acts as a solvent, no 

additional reaction-inert_~olvent is required. The reaction is optionally carried out in 

the presence of a base sµch as, for example, l,8-diazabicyclo[S.4.0]undec-7-ene, 

sodium bicarbonate, sodiumethanolate an<l the like. Convenient reaction temperatures 

20 range between -70°C and reflux temperature. 

In this and the following preparations, th~ reaction products ~ay be isolated from the 

reaction medium and, if necessary: further purified according to methodologies 

generally known in the art such as, for example, extraction, crystallisation, distillation. 

25 trituration and chromatography. 

Alternatively, compounds of fonnula (I) may generally be prepared by cyclising an 

intermediate of formula (IV) wherein L is a suitable leaving group such as, for 

example, C1.t;alkyloxy or halo, and E represents an appropriate electron attracting group 

30 such as, for example, an ester, an amide, a cyanide, C1-68lkylsulfonyloxy and the Jike 

I 
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groups; and eliminating the group E-of the thus obtained tri8Zinedione of formula (V). 

Said reaction procedure is analogous to the one described in EP-A-0,170,316. 

R4 k)s> m4>q ms>p ;1z r p w w rl\_Jfl\ 0 

\_f I y-N=<rc-L -. -1 .... ~ \_fi~NI )l

0
·. NH---. ... ~ (I) 

x._R2 H B· R" 
N~ 

. 0 
(IV) (V) E 

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

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

EP-A-0,232,932. 

For instarice, scheme 1 depicts a reaction pathway for the preparation of compounds of · 

formula (I) wherein R 1 is hydrogen and X is a direct bond, said compounds being 

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

of formula (VIl) 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, butyl lithium, thus forming 

an intermediate of formula (VIll). The hydroxy group of the intermediates of formula 

15 (VIIl) 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 tum may then be converted to the 6-azauracil group as described in 

EP-A-0,170,316, thus obtaining compounds of formula (l-a-1). 

20 Scheme 1 

i\ r v-w-o C Na: W2-R2 

(VI) (VIl) 

(l-a-1) 

In addition to the reaction procedure shown in scheme 1, other compounds of formula 



WO 00/37451 PCTJEP99/10169 

-18-

(I) wherein X is a direct bond: may be prepared starting from a ketone of formula (X) 

(Scheme 2). Reacting said ketone of fonnula (X) with an intennectiate of fonnula (Ill) 

wherein X is a direct bond, said intermediates being represented by formula (Ill-a), 

results in a compound of formula (I) wherein R 1 is hydroxy and X is a direct boed, said 

5 compounds being represented by formula (I-a-2). Said reaction may be performed in a 
reaction-inert solvent such as, for example, tetrahydroftnn, cliethylether, cliisopropyl­

acetamide or a mixture thereof, in the presence of a base such as, for example, butyl 

lithium. Alternatively, intermediate offonnula (Ill-a) may first be transfonned into a 

Orignard reagent, which may then be reacted with the ketone of forinula (X). Said 

10 compounds of form.Ula (l-a-2) may further be Converted to compounds of fonnula (I) 

wherein R 1 is a C1-csalkyloxy group represented by formula (l-a-3) using art-lmown 

group transformation reactions. The. compounds of fonmtla (I-a-2) may also be 

converted to compounds of fonri.ula (I) wherein R 1 is .halo, said c~mpounds being 

represented by formula (I-a-4). A convenient procedure is converting the hydroxy 

15 group to a chlorine atom using a suitable reagent sooh.as, for example, thionyl chloride. 

20 

Said compounds 'of fonnula (l-a-4) may further be converted to compounds of fonnula 

(I) whereiD R 1 is amino, said compounds bein~ represented by formula (I-a-5), using 

ammonia or a functional denvative th~Ot. in' a reaction-inert solvent such as. for 

example, tetrahydiofuran; 'or may be ~onverted to compounds of fonnula (l-a-3) using 
an-known group tnlnSformlition reactions .. ·.· 

ReduCing the ketone ~f fo~ula (X) iO ib; ccriesponding hydroxy derivative of fonnula 

{Xl)tising a suitable reducing agent su9h as. for example, sodiumborohydride in a 

reaction-inert solvent' such 'a8 for eXaniple,' water, an alcohol, tetrahydrofuran or a ' 

mixture thereof; ~ubsequently converti~g said hydfoxy group to a 'suitable leaving 

25 group w4 being for example a halogen, thus obtaining an intermediate of formula {XII), 

' and finally reacting said intennediate of formula (Xll) with an intermediate of formula 

{IlI) in a suitable solvent such as, for example, tetrahydrofuran, N,N-dirnethyl­

formamide, acetonitrile, acetic add, ethanol or a mixture thereof. and optionally in the 

presence of a suitable base such as, for example, l,8-diazabicyclo[S.4.0]undec-7-erie or 

30 . sodiumbicarbonate, will result in a compound of fonnula (I} wherein R 1 is hydrogen, 

said compounds being represented by formula (I-b). 

Alternatively, intennecliates of formula (XI) can be directly transformed to compounds of 

formula (I.;.b) wherein Xis S, said compounds being represented by formula (l-b-lj, using 

a suitable rnercapto containing reagent of formula R2-SH in a suitable reaction solvent 

35 such as, for example, trifluoroacetic aci~ methanesulfonic acid, trifluorornethanesulfonic 

acid or the like. 
Also starting from a ketone of formula (X}, compounds of formula (I) may be prepared 
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.. wherein R 1 is hydrogen and .;X-R2 is -NH-C(=O)-{aryl or C1'-6alkyl), said compounds 

·being represented by fomiula (I-c). To that effect. a ketone of fonnula (X) is reacted with 

fonnamide in fonnic acid or a functionaJ derivative thereof; at elevated temperatures. The 

resulting intermediate of formula (XIll) is hydrolysed to the corresponding amine of 

5 formula (XIV), which may then be ·further reacted With an intermediate of formula (XV) 

wherein W3 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 

ex.ample, dichloromethane. 

10 

15 

Scheme2 

(I-a-S) 

Compounds of formula (I) wherein Xis a direet 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-R2 is cyano, said compounds being represented by formula (I-e), to a 

carboxyl group thus forming intermediates of formula (XVIl) using art-lmown 

techniques such as, for example, using a combination of sulphuric and acetic acid in 
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water, which in tum may be further ~cted to ~yl. halides of formula (XV1Il), for 
instance, the aeyl chloride derivative ~y be prepared using thionyl chloride. · ·· Schcme3 · · 

. .. <D:t.'.f."' ' .. 
· ... D ...... ..._.. __ . I .. ·rt· ff 

t"' ' (XVD) 

~ ... (XVIII} 

0 

H,ND 
·Crq I T,q 

HY · 
(XIX-a) O:E.-· ... or-D O-d-lJ -

NH2 . .. 

Jb 
HY 
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The intermediate·of formula (XVIII) may be reacted with ari intermediate of formula 

(XIX-a) wherein Y is 0, S or NR3
, to form an intennediate 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 (I) wherein -X-R2 is an optionally 

5 substituted benzothiazole or benzoxazole. said compounds being represented by· 

formula (l-d-1), in the presence of a suitable solvent such as, for example, acetic acid, 

at an elevated temperature, preferably at reflux temperature. It may be convenient to 

prepare compounds of formula (1-d;.. l) without isolating intermediates of formula (XX). 

Analogously, an intennediate of formula (XVIII) may be reacted with an intermediate 

10 of formula (XIX-b) to form an intermediate of formula (XXl) which is cyclised to a 

compound of formula (I) wherein -X-R2 is an optionally 3-substituted 1,2,4-oxadiazole, 

said compounds being represented by formula (l-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 (XVll) may be reacted with an 

15 intennediate of formula (XIX-c) wherein Y is 0, Sor NR3
• to form an intermediate of 

formula (XXII) which is cyclised to a compound of formula (I) wherein-X-R2 is an 

optionally substituted 1,2,4-triazole, 1,3,4-thiadiazole or 1,3,4-oxadiazole, said 

compounds being represented by formula (l-d-3), in a suitable solvent such as, for 

example, phosphorus oxychloride. 

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

intermediate of formula (XIX-d) wherein Y is 0, S or NR3• to form an intermediate of · · 

formula (XXIII) which is cyclised to a compound of formula (I) wherein -X-R2 is an 

optionally amino substituted 1,2,4-triazole, 1,3,4-thiadiazole or 1,3,4-oxadiazole, said 

compounds being represented by formula (l-d-4) in a reaction-inert solvent such as, for 

25 example, toluene, and in the presence of an acid; or, which is cyclised to a compound 

of formula (I) wherein -X-R2 is a disubstituted 1,3,4-triazole, said compounds being 

represented by formula (l-d-5). 

The nitrile derivative of fOimula (XVI) may also be reacted with hydroxylamine 

hydrochloride or a functional derivative thereof, thus forming an intermediate of 

30 formula (XXIV) which may be reacted with an intermediate of formula (XXV) to form 

a compound of formula (I) wherein -:X-R2 is an optionally 5-substituted 1,2,4-triazole, . 

1,2,4-thiadiazole or 1,2,4-oxadiazole, said compounds being represented by formula 

(l-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. 
35 

Compounds of formula (1-d) wherein the heterocycle is substituted 2-thiazolyl, said 

compounds being represented by formula (1-d-7). can be prepared by reacting an 
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intennediate of f~ula (XVI) with hydrogensulfide or a functional derivative thereof, 

in a reaction inert solvent such as, for example, pyridine, optionally in the presence of a 
sliitable base such as, for example, triethylamine, thus forming an intermediate of 

formula (XXVI), which may subseq~ently be reacted with an intermediate of fol'IIlula 

5 (XXVD) or a functic;mal 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. · 

(R4)q . (R4)q . 

;=~~ --H-2S_ . ._~ ... ~ 
~ CN . F.;._NH;_ 

s 
(XVI) (XXVI) 

. (J-d-7) 

Compounds of f0rmula (l-d) wherein the heterocycle is substituted 5-thiazolyl and R 1 is 

10 hydrogen, said compounds being represented ~y formula (I-d.;8), can be prepared : 

foll9wing the reaction proced~ depic~edin scheme 4. 

(XXVID) 

Scheme4 

4 r ~ 
. R_ff )S 
·\:( 

R 

(l-d-8} 

Initially, an intermediate of formula (XXVIII) wherein P is a protective group such as, 

15 for example, a C1.6alkylcarbonyl group, is reacted with a thiazole derivative of formula 

(XXIX) 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, tetrahydro~ thus forming an 
intennediate 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 intennediates (XXX) may be removed using 

5 art-known procedures such as, for example, stannous chloride· and hydrochloric acid in 
acetic acid0 thus fonning 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 (l-d-8). 

10 Also, compounds of formula (I-d) wherein the heterocycle is 4-thiazolyl, said 
compounds being represented by fonnula (I-d-9), can be prepared following the 
reaction procedure depicted in scheme 5. 

Schemes 

(XVIll) 

Of\ _J /l\__f . 

~· )-s 
R 

(J-d-9) 

ft 
i<c;_ 

NH2 

(XXXIV) 

1 S An intermediate of formula (XVIII} is reacted with a Grignard reagent of formula 
RCH2MgBr or a functional derivative thereof to form an intermediate of fonnuJa. 
(XXXII), 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 (XXXlll}. Said intermediate (XXXIII) may then be 

20 reacted with a thioamide of fonnula (XXXIV) to fonn a compound of formula (1-d·9), 
in a reaction-inert solvent such as, for example, ethanol, at an elevated temperature, 
preferably reflux temperature. 

The compounds of fonnula (1) can also be converted into each other following art-
25 known procedures of functional group transformation of which some examples are 



WO 00/37451 PCT/EP99/10169 

-24-

mentioned hereinabove •. ' 

The compounds of fonnula (I} may also be converted to the c01Tesponding N-oxide 

forms following art-known procec:hues for conv~rting a triv8Jent nitrogen into it~ 

5 N-oxide form. Said N".'oxidation.reac~on may generally be carried out by reacting the 

starting material of formula (I) w.ith·3~phenyl-2-(phenylsulfonyl)oxaziridine or with an 

appropriate organi~ orinorganic ~de. Appropri-te inorganic peroxides comprise, 

for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g. 

sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise 

I 0 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.g. 2-butanone, halogenated hydrocarbons, e.g. 

15 dichloromethane, and mixtures of such solvents. 

20 

Pure stereochemically isomeric fonns of the compounds of formula (I) may be obtained 

by the application of art-known procedures. Diastereomers may ~ separated by 

physical methods such as selective crystallization and chromatographic techniques, e.g. 

counter-current distribution, liquid chromatography and the like. 

Some of the compounds of formula (I) and some of the intermediates in the present in­

vention may contain an asymmetric carbon ~tom. Pure stereochemically isomeric 

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

25 art-known procedures. 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 acids, to mixtures of diastereomeric salts 

30 or compounds; then physically separating said lnixtures of diastereomeric salts or 

compounds by, for example, selective crystallisation or chromatographic techniques, 

e.g. liquid chromatography and the Ii~ methods; and finally converting said separated 

diastereomeric salts or compounds into the corresponding enantiomers. Pure 

stereochemically isomeric fonns may aiso be obtained from the pure stereochemically 

35 isomeric fonns of the appropriate intermediates and starting materials, provided that the 

intervening reactions occur stereospecifically. 

An alternative manner of separating the enantiomeric fonns of the compounds of 
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fonnula (I) and intermediates involves Jiquid chromatography, in particular liquid 

chromatography using a chiral stationary phase. 

Some of the intermedi.ates and starting materials as used in the reaction proced~ 

S 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 eosiliophil colony 

stimulating factor (Eo-CSF), is a major survival and differentiation factor for 

10 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 

15 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 

20 monocyte chemotactic protein-I 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 basophil and eosinophil leukocytes (Baggiolini et al., 1994, 

25 hnmunology 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, Il-3, Il..-4, Il.-6, Il.-10, y-interferon (lFN-y) and granulocyte­

macrophage colony stimulating factor (GM-CSF) indicating that the present Il.-5 

30 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 

35 eosinophilia in the Ascaris mouse modeJ; 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 in.di<:ative for the usefulness of the present compounds in the treatment 
of eosinophil-dependent inflammatory diseases. 

The present inhibitor& of IL-5 production ~ particularly useful for administratiQn via 
5 inhalation. 

IO 

The intermediates of formula (XI-a) are interesting intermediates. Not only have they a 
particular usefulness as intennediates in the preparation of the colDpoundS of formula 
(1), they also have valuable pharmacological activity. 

In view of the alx>ve phannacological properties, the compounds of formula (I) can be 
used as a Diedicine. In particular, the present compounds can be used in the 
manufacrure of_a· medicament.for treating eosinophil-dependent inflammatory diseases 
as mentioned hereinabove, more in particular bronchial asthma, atopic dertmatitis, 

15 · allergic rhinitis 3l;ld allergic conjunctiyitis. 

25 ·: The present invention also provides c01!1positi~ns for treating eosinophil-dependent 
inflammatory diseases comprising a therapeutically effective amount of a compound of 
fonnula (I) and a pharmaceutically acceptable canier or diJuent. 

To prepare the phannaceutical compositions of this invention, a therapeutically 
30 effective amount of the.particular coin~ound, in base form or additi~n salt form, as the 

active ingredient is combined in intimate admixture with a pharmaceutically acceptable 
carrier, which may take a wide varj.ety qf forms depending on the form of preparation 
desired for administration. These ph~aceutical co~positions are desirably in unitary 
dosage form suitab~e, preferably, for systemic administration such as parenteral 

35 · adminism,rtion; 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 
nitrogen, carbon dioxide, a freon, or witliout a propellent such as a pump spray, drops, 
lotions, or a semisolid such as a thickened composition which can be applied by a swab. 
In particular, semisolid compositions such as salves, creams, gellies, ointments and the 

1: 
I 
! 
'· 
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like will conveniently be used. 

It is especially advantageous to fonnulate the aforementioned pharmaceutical 

compositions in dosage unit form for ease of administration and uniformity of d~sage. 

5 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; 

10 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 (I) in 

pharmaceutical compositions, it can be advantageous to employ a.-, P- or y-cyclo-

15 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. 

20 Appropriate cyclodextrins are a-, lh 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 C1-6alkyl, particularly methyl, ethyl or isopropyl, e~g. 

randomly methylated P-CD; hydroxyC1-6alkyl, particularly hydroxyethyl, hydroxy .. 

propyl or hydroxybutyl; carboxyC1-6alkyl, particularly carboxymethyl or carboxy-

25 ethyl; C1-6alkylcarbonyl, particularly acetyl; C1-6alkyloxycarbonylC1-6alkyl or 

carboxy-C 1-6alkyloxyC1-6alkyl, particularly carboxymethoxypropyl or carboxyethoxy­

propyl; C1-6alkylcarbonyloxyC1-6alkyl, particularly 2-acetyloxypropyl. Especially 

noteworthy as complexants and/or solubilizers are P-CD, randomly methylated p-CD, 

2,6-dimethyl-(3-CD, 2-hydroxyethyl-(3-CD, 2-hydroxyethyl-y-CD, 

30 2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-P-CD, and in particular 

2-hydroxypropyl-(i-CD (2-HP-p-CD). 

The tenn mixed ether denotes cyclodextrin derivatives wherein at least two 

cyclodextrin hydroxy groups are etherified with different groups such as, for example, 

35 hydroxypropyl and hydroxyethyl. 

The average molar substitution (M.S.) is used as a 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 measurCd by mass spectrometry, the 

. M.S. ranges from 0.125 to 10. 

The average substituti9n degree (D.S~) refers to the average number of substi.~ 

5 hydroxyls per anhydrogluc~e unit. The D.S. value can be detennined by various 

analytical techniques, preferably,as measured by mass spectrometry, the D.S. ranges 

from 0.125 to 3 .. 

Due to their high degree of selectivity ~ IL-5 inhibitors, the compounds of fonnula {I) 

10 as definedabove, .are also useful to mark or identify receptors. To this purpose. the 

compounds of th~ 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 which is a radioactive isotope of iodine, bromine or fluorine; or those 

15 compounds having at least one llC-atom or tritium atom. 
. ·. : 

One particuiar group consists of those compounds of formula (I) wherein R4 and/or R 5 

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

halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable 

20 isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g. 
1221, 1231, 1251, 1311; radioactive brolllides, e.g. 75Br, 76Br, 77Br and 82Br, and 

radioactive fluorides, e.g. 18p_ The introduction of a radioactive halogen atom can be 

performed by a suitable exchange reaction or by using any 0ne of the procedures as 

described hereinabove to prepare· halogen derivatives of formula {I). 
25 

Another interesting form of radiolabelling is by substituting a carbon atom by a 

1 Ic-atom or the substitution of a hydrogen atom by a tritium atom. 

Hence, said radiolabelled compounds of fonnula (I) can be used in a process of 

30 specifically marking receptor sites in biological material. Said process comprises the 

steps of (a) radiolabelling a compound ~f formula (I), (b) administering this radio­

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

from the radio1abelled compound. The term biologicalmaterial is meant to comprise 

every kind of material which has a bioll)gical origin. More in particular this tenn refers 

35 to tissue samples, plasma or body fluids but alsoto animals, specially warm-blooded 

animals, or parts of animals such as organs. 

The radiolabelled compounds of fonnula (1) are also useful as agents for screening 

whether a test compound has the ability to occupy or bind to a particular reeeptor site. 

! . 
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The degree to which a test compound wm ·displace a compound of fonnula (I) from 

such a particular receptor site will show the test compound ability as either 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 

5 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 

10 imaging techniques mentioned hereinabove. This process of imaging an organ by 

administering a radiolabelled compound of fonnula (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 

15 from 0.01 mg/kg to 50 mg/kg body weight, in particular from 0.05 mg/kg to IO 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 

20 A. Pnmaration of compounds of fonnula (I) 

Example Al 

oy~yo <>y~yo oy~yo 
Cl'00?'1 Cl I ~ N ... N~ Cl'O??Cl ~ N ... N-.::J Cl"() Cll()'N'N~ 

~ ~ ~I I~ ~ 
Cl ~ S Clo 

~H ---- cc;._: __ __,~ (((-o 
0 0 

intennediate 1 intermediate 2 compound 1 

a) A mixture of 2-[3,5-dichloro-4-[(4-chlorophenyl)hydroxymethyl]phenyl-l,2,4-

triazine-3,5(2H,4H)-dione (0.0063 mol) and 1,2-dihydro-2-thioxo-3-pyridinecarboxylic 

25 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 diisopropyl ether and dried, yielding 3.1 g (91 %) of 

30 interinediate (1) {MS (ES+) m/z 535 [MW]} 
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b) Reaction under l'~fa.atmosphere. Asolution of intermediate (1).(0.00187 mol) in 
N,N-dimethylformaµrlde (20 ml) was treated withl,l '-carbonylbis-lH-imidazole 
(0.00373 mol) and the mi.xture was stirred for 12 hours at room temperature. H2S was 
bubbled through the mixture for 15 to· 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 comb].ned organie layers were washed with brine, dried, 
filtered.and the solvent was evaporated. The residue was co-evaporated 3 times with 
toluene, yielding! g (100 %) ofintennediate{2) {MS (FS+) m/z 551 [Mlr]} 
c) A solution of3-bromodihydro-2(3~furanone (I mmol) inN,N-dimethylfonnamide . . .. . 

I 0 (2 ml) was added dropwise. to an ice>cold suspension of intermediate 2 (0.91 mmol) 
and NSHC03 (l mmol) in N,N'-dimethylformamide (5 ml). The reaction mixture was 
stirred for 15 minutes, and then partitioned between water (25 ml) and ethylacetate 
(25 ~l). The orgacic layer ~as separated, washed with water (2 x 25 _ml), dried, filtered 
and the solvent was evaporated. The reaidue was pUrlfied by silicagel chromatography 

15 ·· (eluent: ethyl acetate/hexane, gradientfroni 20-80to 80-20 % (v/v)). The pure 
fractions were collected ~d their solv~nt evaporated; yielding 0,243 g (42 %) of 
compound (l) {MS (ES+) m/z 635 £MH1}. 
ExampleA2 

. ' ' ' l •'' . : 'y 
c1~c· -~~NN·f°c11??? .. rn ~°r:T

0

· . I .. ·. . I. I.... .ie. 
.. ~' -~. ' ~ ~- ' .. 

Olia 0 

. cc: 
0 

intermediate 3 intermediate 4 

7 ' yNyO 
Cl'()Cll('f'rt". 
~· 
~ s .Cl 

oc°'/ o~o 
intermediate S 

20 intermediate 6 intennediate 7 compound2 
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a) A mixture of intennediate 1 (0.075 mol) in SOCh (300 ml) was stilTCd 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 intennediate 3. 

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

· 5 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. HCl 

(2 N) was added dropwise (until pH = 2) and this mixture was extracted with CH2C12. 
The separated organic layer was dried~ filtered and the solvent evaporated. The residue 

was purified over silica gel on a glass filter (eluent: CH2Cl2'CH30H 97/3). The pure 

10 fractions were collected and the solvent was evaporated, yielding 2.2 g of 

intennediate 4. 

c) A mixture of intermediate 4 (0.004 mol) and triethylamine (0.005 mol) in CH2Ch 

(40 ml) was stirred at 0-5 °C. A solution of methylsulfonylchloride (0.005 mol)in 

CH2Ch (10 ml) was added dropwise over 15 min at 0-5 °C and the resulting reaction 

15 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 CH2Cl2 (30 ml) was added 

dropwise to a solution of intermediate 5 (0.01208 mol) and triethylamine (0.0302 mol) 

20 in CH2Ch (150 ml), stilTCd at 0 °C. The reaction mixture was stirred overnight at room 

temperature, then washed with a saturated NaHC03 solution, with brine, dried, filtered 

and the solvent was evaporated. The residue was purified by column chromatography· 

over silica gel (eluent: CH2Clv'CH30H gradient from 98/2 to 95/5). The pure fractions 

were collected and the solvent was evaporated, then co-evaporated ethylacetate. The 

25 residue was stirred in 2-methoxy-2-methylpropane, filtered off and dried, yielding 

1.51 g (20%) of intermediate 6. 

e) Intennediate 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 NaHC03 

30 solution (150 ml) +ice (100 g) and this mixture was extracted with CH2Cl2'CH30H 

(90/10). The combined organic layers were washed with brine, dried, filtered and the 

solvent evaporated, then co-evaporated with ethylacetate. 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. 

35 f) A mixture of intermediate 7 (0.0034 mol) in CH3CN (60 ml) was stirred at room 

temperature. Triethylamine (1.47 ml) was added. Bromoacetic acid, ethyl 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 

CHiCti. The organic solution was washed with water. The water Ia:fer was extracted 

with CH2Cl2'CH3QH 90/10. 2) The organic layer was washed with water, combined 

with the other organic layer, dried, filtered and the solvent wa8 evaporated. The was 

5 purified by flash column chromatography over silica gel (eluent: CH2Cl:z/CH30H 99/1). 

- 10 

The pure fractions were collected and·the solvent wa8 evaporated. The residue was co­

evaporated with ethylacetate. The residue was stirred in dii&Opropylether. filtered off, 

washed and dried, yielding 0.44 g of compound 2. --

Example A3 

_ intel1DCdiate 10 _ . _ compound 3 

-··a) CH2Ch (zO ml) was stirred at room temperature. HCl (gas) was bubbled through the 

soiution for 15 min. This solution was added dropwise to a solution of intermediate 4 
- (0.01 · mol) in CH2Ch (50 ml). -The HCl salt precipitated. SOCh (0.05 mol) was added 

15 and the mixture was stirred and refluxed for 2 hours. SOCh (3.6 ml) was added and the 

reaction mixture was stirred and refluxed for 2 hours. The mixture was cooled. The 

precipitate was filtered off. Solid and filtrate were recombined. The solvent was 

evaporated. More CH2Ch (70 ml) and $_0Ch (3.6 ml) were added and the reaction 

mixture was stirred and refluxed for 3 hours, then cooled and the resulting precipitate 

20 was filtered off, washed with diisopropylether and dried, yielding 4 g of intermediate 8. 

b) A solution of 4-methylamino-1-piperidinecarboxylic acid, 1,1-dimetheylethylester 

(0.02244 mol) in CH3CN (20 ml) was added to a solution of intermediate 8 (0.00748 

mol) in CH3CN (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 CffiCl:z/CH30~ 9515. 
The organic solution was washed with brine, dried, filtered and the solvent evaporated. 
The residue was pUrified by HPLC over silica (eluent: CH2a:z/(CH2Cl:z/CH30R 

5 90/10)/CH30H (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%) ofintennediate 9. 

c) A mixture of intermediate 9 (0.00409 mol) in methanol (30 ml) and HCl/2-propanol 
10 (4 ml) was stirred overnight at room temperature. More HCJ/2-propanol (2 ml) was 

added and stining was continued for 2 hours. The reaction mixture was poured out into 
water (300 ml) and CH2Ch/CH30H 90/10 (400 ml) was added. The reaction mixture 
was neutralized by dropwise addition of a saturated aqueous NaHC03 solution. The · 
layers were separated. The water layer was extracted with CH2Cl:z/CH30H 90/10~ The 

15 combined organic layers c were dried~ filtered and the solvent was evaporated. 
Ethylacetate was added and azeotroped on the rotary evaporator. The residue stirred in 
boiling CH3CN, cooled, filtered off, washed with diisopropylether and dried, yielding 
2.27 g (90%) intermediate.IO. 

d) Triethylamine (1.42 ml) was added to intennediate 10 (0.00304 mol) in dimethyl-
20 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 

25 HPLC over silica gel (eluent: CH2Ch/CfhOH gradient). Two pure fraction groups were 
collected and their solvent was evaporated. The desired fraction was dissolved in 
ethylacetate, filtered through pleated paper filter and the solvent was evaporated. The 
residue was stirred inn-hexane, filtered off and dried, yielding 0.87 g (41 %) of 
compound3. 

30 Example A4 

y y 
Clu;x(CI ~°X:J Yj I I Cl'O??C ~ N.... ~ ~ ~ I 

Cl ~ ~ 
s Cl . 

Cl O }('~· . 
intennediate 12 mtermediate 13 
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r .. 
C~l Y:° Cl'???C :,.~ P ~~~. · I I ~. 
~ I ~ 4 

r?Nys . . ~ - . ~yA·· . 
Cl~ ~~· 

intermediate 14 compound 4 

a) A mixture of 2-[3,5~dichloro-4-[(4-chlorophenyl)hydroxymethyl]phenyi]-l,2,4-

triazine-3,5(2H,4H}~dione (0.05 mol) [CAS 219981-46~1] and 6-mercapto-3-

piperidineearboxylic acid (0.05 mol) Was added portionwise over 1 hour to methane-

5 ' sulfonic 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 w~ separated, dried, filtered and the solvent was 

10 

evaporated,· yielding 26.8 g of inte~diate 11. . . . 

b) A mixture of intermediate 11 (0.05 rriol} in s"octi (2SO ml) was stirred and refluxed 

for 2 hours. The solvent was evaporated. The residue was dissolved in toluene and the 

solvent ~as evaporated, yi~Iding 27.?·g··oii~term~iate 12. 

c) NaB.H.i (0.33 mol) was added portionwise over 60 min to a mixture of intennediate 

12 (0.05 mol) .in 1,4-dioxane (350 _ml); stirred at room temperature. The resulting 

reaction mixture was stirred for2 hours at room temperature, then cooled on an ice-

15 bath. HCl (cone.) was added dropwise.until acidic. Water was added and this mixture 

was extracted with CH1Ch. The separated organic layer was dried, filtered and the 

solvent evaporated. The residue was purified over silica gel on a glass filter (eluent: 

CH2Ch/CHJOH from 98/2 to 97/3). The pure fractions were collected and the solvent 

was evaporated, yielding 10.4 g intermediate 13. 

20 d) A mixture of SOC12 (0.2375 mol) in CH2Ch (200 m1) was stirred at room 

temperature. A mixture of intermediate 13 (0.0475 mol) in CH2Ch (50 ml) was added 

dropwise. The reaction mixture was stirred for 2 hours' at room temperature. The 

solvent was evaporated. The residue was stirred in diisopropylether. filtered off and 

dried, yielding 23.8gintennediate14. 

25 e) Triethy1amine (0.001388 mol) was added to a solution of intennediate 14 

(0.000347 mol) and3-azetidinylcarboxylic acid (0.000381 mol) in CH3CN (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/H20). The desired fractions were 

collected and the solvent was evaporated, yield 0.009 g (5%) of compound 4. 
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compound5 

A mixture of intermediate 5 (0.004 mol}, glycine, ethyl ester hydrochloride (0.0044 mol) 

and triethylamine (0.016 mol) in Cli3CN (50 ml} was stirred for 24 hours at 50 °C. The 

5 solvent was evaporated. The residue was stirred in water and extracted with CH2Ch. 

The separated organic layer was dried, filtered and the solvent ~vaporated. The residue 

was purified by flash column chromatography over silica gel (eluent: CH2Ch/CH30H 

from 99.510.5 to 9812). The desired fractions were collected and the solvent was 

evaporated. The residue was further purified by HPLC (eluent: (0.5% ~OAc in 

10 H20)/CH3CN/CH30H gradient). The pure fractions were collected and the solvent was 

evaporated. The residue was dried, yielding 0.11 g (4.5%) of compound 5. 

ExampleA6 
H 

°YN¥° 
Cl~Cl p N,,J 
~I ~I N 

~ S Cl /'fo 
~ compound6 

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

15 N ,N-dimethylformamide (5ml) was added dropwise to a solution of intermediate I 

(0.00373 mol) and IH-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 H20 and a saturated NaCl solution. The 

organic layer was separated, dried, filtered and the solvent was evaporated. The residue 

20 was purified by column chromatography over silicagel (eluent: hexane/ethylacetate 

15125). 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 

25 diisopropylether and dried, yielding 0.595g (25%) of compound 6. 
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Claims 

1. A compound of fonnula 

~1) 0 
X~~N)lNH 
'R2

:' I~· '<:. N . 
. o. 

(I) 

·a N-oxide. a pharhiaceutically accepta~le addition salt, a quaternary amine or a 

5 stereochemically isomeric form thereof, wherein : 

p represents an iri.ceger being o. i. 2; 3;or 4; 

q represents an integer being 0, 1, 2, 3~ 4 or 5; 

X represents O,S, ·NR3 or a direct bci~d; or 

· ' -X-R2 taken togetlter may represent ~y~o; 
10 R

1 
represents hydrogen, hydroxy, hald~ amino. mono- ordi(C14alkyl)amino, Ct-6alkyl, 

.. , C1-6alkyloxy,Cj_7cycloalkyl, al'}'I; a[y1Ct-.6alkyl, aminoC14alkyl, mono- or 

di(C1-4alkyl)arninoC1-4alkyl or moho~ or di(C 1-4alkyl)aminoC14alkylamino; 

R
2 
represents aryl~ Het1

• C3_ 7cycloal~l optionally substituted with -C(=O)-Z~R14, 
C1-6alkyl or C.1-6alkylsubstituted.:With one or two substituents selected from 

15. . . hydroxy, cyano,:ainino,.mono-or~(C14alkyl)arilino, -C(=O)-Z-R14,C1-6alkyloxy 

.. optionally substituted with -C(=O)~Z-R 14
; Ct-6alkylsulfonyloxy, C3_ 7cycloalkyl 

optionally substituted with-C(=O)~Z-R14; aryl, ar}'Ioxy, arylthio, Het1, Het1oxy and 

·· Het1thio; and if X i·s O,S orNR3
, then R2 may also represent-C(=O)~Z-R14, 

. aminothiocarbcmyl. C1_4alkylcarb~nyl optionally substituted with -C(=0)-Z-R14
, 

20 · C14alkylthioc~onyl optionally s.ubstituted with -C(=O)-Z-R14. arylcarbonyl, 

&rYlthiocarbonyl, Het1 carbonyl or Het1thiocarbonyl; · 
R3 represents hydrogen or C1_4alkyl; f 
each R 

4 
independently represents -C(~)-Z-R14, C1~6alkyl, halo, polyhaloCt-6alkyl, 

hydroxy, mercapto, Ct-6alkyloxy, Ct-6alkylthio, Ci.;.6alkylcatbonyloxy, aryl, cyano; 

25 · nitro, Het3, R6
, NR7R8 or C1...alkyl substituted with -C(:::O)-Z-R14

, Het3, R6 or 

30 

NR1Rs; c s .. · . 
each R independently represents -C(::O)-Z-R14

, Ct~alkyl, halo, polyhaloC1-6alkyl, 

hydroxy, mercapto, C1-6alkyloxy.:C1-6alkylthio, Ct-6alkylcarbonyloxy, aryl, c~ano, 

nitre, Het3, R6
, NR7R8 or C1-48lkyI substituted with·-c(::::Q)-Z-R14

, Het3, R6 or 
NR1Rs· .. . ' 

each R6 indepenclently representS C1~alkylsulfonyl, aminosulfonyl, mono- or di-

(C14alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl, polyhaloC1-6alkyl­

sulfonyl, C l-6alkylsulfinyl, pheny1Ct-4alkylsulfonyl, piperazinylsulfonyl, 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
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piperidinylsulfonyltaminopiperidi1Ylsulfonyl, piperi~l\ylaminosulfonyl, N-C14alkyl­
N-piperidinylaminosulfonyl or mo~o- or di(C1-43lkyi)~noC1-4alkylsulfonyl; 

each R 7 and each R 8 are independently selected from hydrogen, C1-4alkyl, hydroxy­

C14alkyl, clihydroxyC1-4alkyl, aryl, arylC14alkyl, C14alkyloxyC1-ialkyl, C1-4alkyl-

5 carbonyl. arylcarbonyl. Hercarbonyl. -C(=O)-Z-R 14, mono- or di(C1-481kyl)amino­

C1-48lkyl. arylaminocarbonyl, arylaminothiocarbonyl. Het3aminocarbonyl, Heramino­

thiocarbonyl, C3.,cycloalkyl, pyridinylC1-4iilkyl. C14alkanediyl-C(=O)-Z-R14, 

-Y-C1-48}kanediyl-C(::O)-Z-R 14, Het3 and R6; or R 7 and R8 taken together with the 

nitrogen atom to which they are attached form a radical of fonnula 

10 

15 

R9 and R10 are each independently selected from hydrogen, C1-4alkyl, hydroxyC14alkyl, 

dihydroxyC1 .... alkyl, phenyl, phenylC1-4alkyl, C1-4alkyloxyC1-4alkyl, C14alkylcarbonyl, 

phenylcarbonyl, Het3carbonyl, -C(=O)-Z-R 14, mono- or di(C14alkyl)aminoC1-43lkyl, 

phenylaminocarbonyl, phenylaminothiocarbonyl, Het3aminocarbonyl, Het3amino­

thiocarbonyl, C3.7cycloalkyl, pyriclinylC14alkyl, C1-4alkanediyl-C(=O)-Z-R 14, 

-Y-C14alkanediyl-C(=O)-Z.;R14, Het3 and R6
; or R9 and R16 taken together with the 

nitrogen atom to which they are attached form a radical of formula 

each R 11 independently being selected from hydroxy, mercapto, cyano, nitro, halo, 
20 -C(=0)-Z-R14, -Y-C1.4alkanecliyl-C(=O)-Z-R14, trihalomethyl, C14alkyloxy 

optionally substituted with-C(=O)-Z-R14
, fonnyl, trihaloC1.4alkylsulfonyloxy, R6, 

NR7R8,C(=O)NR15R16, aryl, aryloxy, ai"ylcarbonyl, C3.7cycloalkyl optionally 

substituted with-C(=O)-Z-R14, C3.,cycloalkyloxy optionally substituted with 

-C(=O)-Z-R14, phthalimide-2-yl, Het3, Het4 and C(=O)Het3; 

25 R 12 and R 13 are each independently selected from hydrogen, C1-4alkyl, hydroxyC1-4alkyl, 

dihydroxyC1-4alkyl, phenyl, phenylC1~kyl, C1-48lkyloxyC1-48lkyl, C1-4alkylcar: 

bony I, phenylcarbonyl, -C(=O)-Z-R 14 ,_mono- or di(C1-4alkyl)aminoC1-4alkyl, 

phenylaminocarbonyl, phenylaminothiocarbonyl, C3.7cycloalkyl, pyriclinylC1-4alkyl, 

C1-4alkanediyl-C(=O)-Z-R 14, -Y-C1-4alkanediyl-C(=O)-Z-R14 and R6; or R9 andR10 

30 taken together with the nitrogen atom to which they are attached form a radical of 

formula 

11111111 lltlll lllll lllll ll llll 
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each Z independently.represents 0, S, NH, -CH2-0- or -CH2-S- whereby -CH2- is 

attached to the carbonyl group; 

each R 
14 

independently represents hydrogen; C1-2oacyl {having a straight or branched, 

saturated or unsaturated hydrocarbon chain having 1to20 carbon atoms), C1_20a1kyl, 

C3-20alkenyl optionally substituted with phenyl,:C3_2()alkynyl, C3_7cycloalkyl, 

polyhaloC1_20alkyl, Het5~ phenyl or C1_20alkyl substituted with one or more 

substituents seleCted from hydroxy, NR17,R18, phenyl, mono- or di(C1~kyl)amino, 
cyano, Het5, C14alkyloxycarbonyl, phenylC1~kyloxycarbonyl and C3_']Cycloalkyl; 

or·R 14 repre8ents a radical of fonnula 

. !p . Lm,, .A\ ;.<]I"- R,, 

/\ ACR.i>s ~ · . CH2 - 'J;.CH2 .c{ . 
(a) 

~ 
/~;'"s'Rh 

.(d) 

~o 
(r) 

(b) .· 

. 0 

0 

o~ 
.. HR 
. (h) g 

"irn~ 
(k) 0 

(s) 

0 p 
-rn2 Rg 

(p) 

0 
·'rn-~o-Re 

2 'o--Rr 
(e) 

wherein n is 0 to 5; m is 1 to 4; s is zero to 4; r is 0 to 2; 

l \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
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Ra, Rb, Re, Rd, Rc and Rf are each independently hydrogen, C1-csalkyl, 

phenyl or C3.7cycloalkyl; or· 
Rc and Rf taken together may.form -CH2-CH2-, -C"2-CH2-~ or 

-CH~~2-~-; 

R8, Rh and Rk are each independently hydrogen or C14alkyl; 
each Rj independently is C1-48lkyl; 
Ri is --0-Rb, Cl-6alkyl, phenyl or C3.7cycloalkyl optionally substituted 

with C1-4alkyloxy; 
.Ra is hydrogen, C1~kyl, phenyl, phenylC14alkyl or C3.7cycloalkyl; 
Rm is hydrogen or C1-4alkyloxy; or 

-Z-R 14 taken together fonn a radical of formula 

~2~ 
(f) 

(g) 

R 15 and R 16 are each independently selected from hydrogen, C1-4alkyl, hydroxyC1-48lkyl, 
. dihydroxyC1-4alkyl, aryl, arylC1.4alkyl, C1-4alkyloxyC14alkyl, -C(=O)-Z-R 14, aryl-

15 carbonyl, mono- or di(C1-4alkyl)aminoC1~kyl, arylaminocarbonyl, arylaminothio­
carbonyl, aminocarbonylmethylene, mono- or di(C14alkyl)aminocarbonylmethylene, 
Het3aminocarbonyl, Het3aminothiocarbonyl, pyridiny1C1-4alkyl. Het3 or R6; or R 15 and 

20 

· R 16 taken together with the nitrogen atom to which they are attached form a radical of 
formula 

R17 and R18 are each independently selected from hydrogen, C14alkyl, hydroxyC14alkyl, 
dihydroxyC1-4alkyl, phenyl, phenylC1-4alkyl, C1-4alkyloxyC14 alkyl, C1-4alkyl­
carbonyl, phenylcarbonyl, mono- or di(C1~yl)aminoC1 -4alkyl, phenylamino­
carbonyl, phenylaminothiocarbonyl, C3-1cycloalkyl, pyridinylC1-4alkyl, 

25 C14alkanediyl-C(=O)-Z-C1-6alkyl, -C(=O):.Z-C1-6alkyl, 
. 6 . -Y .,.C1.481kanediyl-C(=O)-Z-C1-6alkyl and R ; 

aryl represents phenyl optionally substituted with one, two or three substituents each 
independently selected from nitro,. azido, cyano, halo, hydroxy, C14alkyl, 
C3.,cycloalkyl, C14alkyloxy, formyl, polyhaloC1-4alkyl, NR'R.10, -C(=O)NR9R10

, 

30 -C(=O)-Z-R14. R6, -O-R6
, phenyl, Het3. C(=O)Het3, and C14alkyl substituted with 

one or more substituents each independently selected from halo, hydroxy, 
C1-4alkyloxy, -C(=O)-Z-R 14

, -Y-C1-48lkanediyl-C(=O)-Z-R 14, Het3 or NR9R 10
; 

11111111111111 111111111111 1111 
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Het1 represents a heterocycle ~elected .from pyrrolyl, pyrrolinyl, imidazolyl, imidazo­

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

thiolanyl, dioxolanyl, oxaz()lyl, oxiu;olinyl, isoxazolyl, thiazolyl, thiazolinyl, 

isothiazolyl, thladiazolyl, oxadiazolyl, pyridinyl, pynmidinyl, pyrazinyl, pyranyl, 

5 pyridazinyl, pynl)~idinyl, piperidinyl, piperazinyJ, ~orpholinyl, thiomorpholinyl, 

dioxanyl, dithianyl, trithianyl, triazinyJ~ benzothiertyl,· isobenzothienyl, benzofuranyl, 

isobenzofuranyl~: benzothiazolyl, benzoxazolyl, berizodioxanyl, indolyl, isoindolyl, 

indolinyl, purinyl~ lH-pyrazolo[3,4.'.dJpyrimidinyl, benzimidazolyl, quinolyl, 

isoquinolyl, cinn6linyl, phWazinyl, quinazolinyl, qwnoxalinyl, thiazolopyridinyl, 

10 oxazolopyridinyl, imidazo[2;1-b]thiazolyl; wherein said heterocycles each 

independently tnay optiona1Jy be substituted with one; or where possible, two or three 

sUbstituents eadti independently sel~ted ~m Het2, R11 and C1-4alkyl optionally 

substitutCd with ~ne or two substitu~nts independently selected from Het2 and R11
; 

Het2 represents a het~rocycle sele~ted :from pyrrolyl. p}rrrolinyl, imidazolyl, imidazo-

15 linyl, pyraz~lyl, pyrazolinyl, ttjazol}'l, teµ-aZolyl, f~yl, tetrabydrofuranyl, thienyl, 

thiolanyl. dioxoliiliyl, oxazolyt oxaz()linyl, isoxazolyl~ thiazolyl, thiazolinyl, 

isothiazolyl, thiad~azolyl, ox.adiazolyl, pyridinyl~ pyrlmidinyl, pyrazinyl, pyranyl, 

pyridazinyl, dioxanyl, dithianyl, trithianyl, triaziriy~~ benz~thienyl, isobenzothienyl, 

benzofuranyl, i~obenzof~ranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl, 

20 indolinyl, purinyl,' 1H-pyrazol~[3,4~d]pyrimidmyl, ~~imidazolyl, quinolyl, 

i~oquinolyl, Cin~o)inyl, phtalazinyl, · qtrlnazolinyl, q~noxalinyl, thiazolopyridinyl, 
. . . . . 

oxazolopyridinyl and imidazo[2,l-b]thiazolyl; wherein said heterocycles each 

independently may optionally be substituted with one, or where possible, two or three 

substituents each Independently selei::ted from R11 and C1-<1alkyl optionally 

25 substituted wi.tl'l one or two substit~ents each independently selected from R 11; .. 

Het3 represents a moriocyclic heterocy~le selected fro~ azetidinyl, pyrrolidinyl, 

piperidinyl, pipeC3.~inyl, morp~olinyl, thiomorpholinyl and tetrabydropyranyl; 

. wherein said qion~yclic heterocycl~s each independently may optionally be 
' ' ' 

substituted :with, where possibl~. o~e. twp. three or four substituents each 

30 independently selected from hydroxy, C1-4alkyl, C14alkyloxy, -C(=O)-Z-R14, 

C1.43lkylcarbonyl,,phenylC1-4alkyl, 1>,iperidinyl, NR12R13
, R6 and C14alkyl substituted 

with one or two substituents each im;lepe~dently seb~cted from hydroxy, C1.4alkyloxy, 

phenyl, ~Y-~1.4~lk~nediyl-C(=0)-Z-R14, ,.C(=O)-Z-R1~,R6 orNR12R13; 

Het4 represents a monocyclic heterocy~le selected froI11: p;Yrrolyl, imidazolyl, pyrazolyl, 

35 triazolyl, tetrazolyl; furanyl; thienyl, o1{azolyl, isoxazolyl, thiazolyl, isothiazolyl, 

thiadiazolyl, ox8di~olyl, pyrid:inyl, pyrimiclinyl, pyrazinyl, pyranyl, pyridazinyl and 

triazinyl; 
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Her represents a h~~cycle selectedifrom pynolyl, p~Jlnyl~ imidamlyl, im.idazo­
linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, ftlritnyl; tetrahydrofuranyl, thienyl, 
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl. isoxazolyl, thiazolyl, thiazolinyl, 
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, 

5 pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 
tetrahydropyranyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, 
isobenzothienyl, benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, 
benzodioxanyl, inclolyl, isoindolyl, indolinyl, purinyl. 1H-pyrazolo[3,4-d]­
pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phtalazinyl, 

10 quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and imidazo[2,l-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, C14alkyl, C14alkyloxy, C14alkylcarbonyl, piperidinyl, 
NR17R18, C(=O)-Z-C1-c>alkyl, R6, sulfonamide and C14alkyl substituted with one or 

15 two substituents independently selected from hydroxy, C14alkyloxy, phenyl, 
C(=O)-Z-C1-c>alkyl, -Y-C1.6alkanediyl-C(=O)-Z-C1-c>alkyl, R6 and NR 17R 18; 

provided however that 

* R
2 

is other than aminocarbonyl, c1~6alkyloxycarbonylC1.6alkyl; and 
* R11 is other than carboxyl, C14alkyloxycarbonyl, aminocarbonyl, 

20 C14llkylaminocarbonyl, hydroxyC14alkylaminocarbonyl, 
C14alkylcarbonylaminocarbonyl, C3.7cycloa1kylaminocarbonyl; and 

* R7
, R8, R9

, R10, R12, R13, R15 and R16 are other than 
·c14alkylcarbonyloxyC1-4alkylcarbonyl, hydroxyC1.4alkylcarbonyl; and 

* Het3 is other than a monocyclic heterocycle susbstituted with carboxyl or 
25 C14a1kyloxycarbonyl; and 

* the compounds of formula (I) contain at least one -C(=O)-Z-R 14 moiety. 

2. A compound according to claim 1 wherein . 2 ' 
R represents aryl, Het1, C3.7cycloalkyl optionally substituted with -C(=O)-Z-R14, 

30 C1-6alkyl or C1-6alkyl substituted with one or two substituents selected from 
hydroxy, cyano, amino, mono- ordi(C14alkyl)amino, -C(=O)-Z-R14, C1-6alkyloxy 
optionally substituted with-C(=O)-Z-R14

, C1-6alkylsulfonyloxy, C3_7cycloalkyl 

optionally substituted with -C(=O)-Z-R 14
, aryl, aryloxy, arylthio, Het1, Het1oxy and 

Het1thio; and if Xis 0, Sor NR3
, then R2 may also represent -C(=0)-Z-R14

, 

35 aminothiocarbonyl, C1.4alkylcarbonyl optionally substituted with -C(=O)-Z-R14
, 

C14alkylthiocarbonyl optionally substituted with -C(=O)-Z-R 14
, arylcarbonyl, 

arylthiocarbonyl; 

I ~~\\l \Ill~\\\~~''\ 1\\1 ·. 
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each R6 independently represents Ct-6alkylsulfonyl, ~nosulfonyl, mono- ordi­

(C14alkyl)amiilos"ulfonyl, mono- at di(benzyJ)amin~sulfonyl, polyhaloC1-6alkyl-
·. :•• ·." ·i : :-

sulfonyl, Ct-6a~lsulfinyl, phenylp1-481kylsulfonyl;-piperazinylsulfonyl, 

aminopiperidinyl~ulfonyl, piperidinylaminosulfonyJ~ N-C14alkyl-N-piperidinyl-

5 aminosulfonyl; . ; . 

each R7 and each R8 are independentl*selected from hydrogen, C1...aikyl, hydroxy­

C1-4alkyl, dihy~~yC14alkyl,. aryl, ~IC1 .... alkyl, C14alkyloxyC1....alkyl, c ..... a1kyl­

carbonyl, arylcarbonyl, -C(=O)-'~R 14, mono- or di(C14alkyl)aminoC1-4alkyl, 

arylaminocarbOllY.~· .arylaminothioc~bonyl, Het3aminocarb0nyl, 

10 Heraminothiocarbonyl, C3.7cycloalkyl, pyridinylC14alkyl, Het3 and R6
; 

I . ;. . . 

R9 and R10 are eachi~dependently sel~ted from hydrogen, C14alkyl, hydroxyc1 .... alkyl, 

dihydroxyC1_.alkyl, phenyl, phenyl~1-4alkyl, Cj.4alkyloxyC14alkyl, C14alkyl­

carbonyl7 phenylc~bonyl, -C(=O}-~R 14, mono- or di(C14alkyl}aminoC1.4alkyl, 

phenylaminocarbonyl, phenylaminothiocarbonyl, Het3aminocarbonyl~ 

15 . Het3aminothiocar6~nyl, C3~7cycloal~yl, pyridinylC14alkyl, Het3 and R6
; 

each R 11 independerttly being selected:from hydroxy, mercapto, cyano, nitro. halo, 
-C(=O}-~R14, tfihalomethyl, C1-4~kylo~y optionally substituted with 

-C(=0}-Z-R1
.
4, fanny], triha10C14alkylsulfonyloxy. R6

; NR7R8
, C(=O)NR15R16, aryl, 

~loxy, arylcarbo~yJ,C3•7cycloalkyl optionally substituted with-C(=O)-~R14, 
20 C3•7cycloalkylo~y optional.ly .substituted with -C(::i:O}-Z-R 14

; phthalimide-2-yl, Het3 

and C(=O)Het3; · . 

R12 and R 13 are each independently sel~cted from hydrog~n. C14alkyl, hydroxyC14alkyl, 

dihydroxyC14alkyl,, phenyl, phenyl{f14alkyl, C14alkyloxyC14alkyl, C14tlkyl­

carbonyl, phenylc~bonyl, -C(=O)-Z-"R14, mono- or di(C1.4alkyl)aminoC14alkyl, 

25 phenylaminocarbonyl, phenylaminoµiiocarbonyl, C3.7Cycloalkyl, pyriclinylC14alkyl 

andR6
; 

each R 14 independently represents hydrogen, C1.20acy1 (having a straight or branched, 
. . 

saturated or unsaturated hydrocarbol) chain having 1to20 carbon atoms), C1.2oalkyl, 

C3.7cycloalkyl, polyhaloC1.2oaJkyl; or·R 14 represents ~ radical of formula 

• )lo 4cu, ...-1 · ,.cu, _....u 
ALJ 'cH CH 'c:r . 2 0 2 

~ 00 00 

(c) (e) 

111111111111111111111111111111 . 
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C3.7cycloalkyl; or 

Re and Rf taken together may form--CH2-CH2-. -CH2-CH2-CH2- or 

-CH2-CH2-CH2-CH2-; 
5 R15 and R16 are each independently selected from dihyclroxyC1-4alkyl, aryl, ary1C1-4alky1, 

C1-4alkyloxyC1~kyl, -C(=O)-Z-R14
, arylcarbonyl, mono- or di(C1-4alkyl)amino­

C1~kyl, arylaminocarbonyl, arylaminothiocarbonyl, Het3aminocarbonyl, 

Heraminothiocarbonyl, pyridinylCi41lkyl, Het3 or R6
; 

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

polyhaloC14alkyl, NR9R10
, -C(=O)-Z-R14

, R6
, phenyl, Het3, and C1-4alkyl 

substituted with -C(=O)-Z-R14 or NR9R10
; 

Het1 represents 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. oxadiazo1yl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, 

pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 

dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl, 

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

20 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 Het2, R11 and C14alkyl optionally substituted with Het2 
· 

25 andR11
; 

Het2 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, 

30 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 11 and C1~ky1 optionally 

substituted with R 11 ; 

Het3 represents a monocycJic heterocycle selected from pyrrolidinyl, pipericlinyl, 

35 piperazinyl, morpholinyl, thiomorpholinyl; wherein said monocyclic heterocycles 

each independCntly may optionaily be substituted with, where possible, one, two. 

substituents each independently selected from C14alkyl, C14alkyloxy, -C(=O)-Z-R 14, 

l lll\lll l\ll\\ 111\l l\ltl \l 111\ 
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C1~kylcarbonyl, phenylC1-4alkyl,,piperidinyl, NR12R13
, R6 andC1-4alkyl substituted 

with -C(=O)-Z-R14,R6 orNR12R13. 

3. A compound acco~ding to claim 1 or 2 wherein the 6-azauracil moiety is in the 

5 para position relative to the central carbon atom. 

4. A compound according to any one of claims 1 to 3 wherein one of the following 

restrictions apply : 

• p is o. 1 or 2; 

10 • Xis S, NR3
, or a direct bond; more in particular~or.a.direct bond; 

• each ~s independently is halo, polyhaloC1-6atlkyl, C1-6alkyl, C1-6alkyloxy or aryl, 

preferably, chloro or ti.ifluoromethyl, more preferably chloro; 

• the at least one -C(=O)-Z-R 14 m~iety contained by the compound of formula (I) 

is born by R2
; . 

15 • R 
2 

is Het1 or C l-6alkyl substituted with one or two substituents selected from 

20 

hydroxy, cyano. amino, mono- ordi(C14alkyl)amino, C(=O)-Z.R14 C1-6alkyloxy 

optionally substituted with C(==6)-Z-R 14.C1-6alkylsulfonyloxy, C3. 7cycloalkyl 

optionally substituted with C(::O)"'Z.R14
, aryl. aryloxy, arylthio, Het1

, Het1oxy · 

and Het 1thio;: and if X is 0, S or NR3, ·then R2 niay also represent 
aminothiocarbonyl, C}4alkylcarbonyl optionally substituted with C(=O)-Z-R14, 

C 14alkylthiocarbonyl optionally substituted with C(=O)-Z-R 14
• arylcarbonyl, 

arylthiocarbonyl, Het1carbonyl or Het1thiocarbonyl; particularly R2 is Het1 or in 

the event X is NH, R2 may also be aminothiocarbonyl or Het1carbonyl; 

• R 1 is hydrogen or methyl; preferably, methyl; 

25 • R6 is C1-6alkylsulfonyl or aminosulfonyl; 

• R 7 and R 8 are each independently hydrogen, C1.4alkyl, Het3 or R6
; 

• R9 and R10 are each independently hydrog~n, C14alkyloxyC14alkyl, 

C1"'alkylcarbonyl, aminoc.arbonyl, Het3carbonyl, Het3 or R6
; 

• R11 is cyano, nitro halo. C1-48lkyloxy, form.yl, NR7R8
, C(::O)NR15R16

, 

· 30 -C(=O)-Z-R14, aryl, 8rylcarbonyl, Het3, Het4 o; C(=O)Het3; more preferably R11 is 
. 14 . ., 14 . 14 

phenyl, -C(=0)-0-R , , -C(=O)-S-R , or, -C(::O)-NH-R ; 
14 . . . . ·. ·. . . s 

• R is dihydrofuranyl, Cs.2oalkyl, C3.2oaikenyl, polyhaloC1~l, Het or 

C1•20alkyl substituted with one or more substituents ~lected from phenyl, 

C1.4alkylamino, cyano, Het1
• hydroxy and C3.7cycloalkyl; 

35 • R 17 and R18 are each independently hydrogen or phenyl; 

• aryl is phenyl optionally substituted with one, two or three substituents each 
independently selected from nitro~ cyano, halo, hydroxy, C1.4alkyl, 

\ \11\11\ \\\I\\ 111\l l\lll \\ \II\ · 
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C3 .. 7cycloalkyl, C14alkyloxy, fonnyl, polyhaloC14alkyl, NR9R.10, 

C(=O)NR9R10, C(=O)-O-R1\-0-R6
, phenyl, C(=O)Het3 and C1...alkyl 

substituted with one or more substituents each independently selected from halo, 
hydroxy, Ct48lkyloxy, C(=O}-Z-R14, Het3 orNR9R10; 

5 • Het1 is a monocyclic heterocycle selected from pyrrolyl, im.idazolyl, pyrazolyl, 

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 

thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyJ 

and triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidinyl or 

pyridinyl, wherein said monocyclic heterocycles each independently may 

10 optionally be substituted with one, or where possible, two or three substituents 

each independently selected from Her, R 11 and C1-4alkyl optionally substituted 

with Het2 or R 11
; preferably Het1 is imidazolyl, oxadiazolyl, thiazolyl or pyridinyl 

each independently and optionally substituted with one, or where possible, two or 

three substituents each independently selected from Het2, R11 and C1.4alkyl 

15 optionally substituted. with Het2 or R11
; 

• Het2 is an aromatic heterocycle; more in particular furanyl, thienyl, pyridinyl or 

benzothienyJ, wherein said aromatic heterocycles each independently may 

optionally be substituted with one, or where possible, two or three substituents 

· each independently selected from Rn and C1~4alkyl; 
20 + Het3 is azetidinyl, piperidinyl, piperazinyl, morpholinyl and tetrahydropyranyl 

each independently and optionally substituted with, where possible, one, two, 

three or four substituents each independently selected from hydroxy, C1-4a1kyl, 

C1-4a1ky1carbony1, piperidinyl and C14 alkyl substituted with one or two 

substituents independently selected from hydroxy, C14alkyloxy and phenyl~ 

25 • Het4 is thienyl; 

• Het5 is piperidinyl or piperazinyl optionally substituted with C1.4a1kyl or 

sulfonamido. 

5. A compound according to any one of claims 1 to 4 wherein R
2 

represents aryl, 
30 Het1, C3_7cycloalkyl optionally su~stituted with -C(=O)-Z-R14 or C1-6alkyJ 

substituted with one or two substituents selected from hydroxy, cyano, amino, 
mono- or di(Ct-48lkyl)amino, C1-6alkyloxy, C1-6alkylsulfonyloxy, 

C1-6alk.yloxycarbonyl, C3_ 7cycloalkyl, aryl, aryloxy, arylthio, Het1• Het1oxy and 

Het1thio; and if Xis 0, Sor NR3
, then R2 may also represent-C(=O)-Z-R14

, 

35 aminothiocarbonyl, C14alkylcarbonyl, C14alkylthiocarbonyl, arylcarbonyl or 

arylthiocarbonyl; wherein each of the above mentioned heterocycles and each 

independently may optionally be substituted with one, or where possible, two or 

I 1111111 11111111111 11111111111 
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three substituents each independently selected from Het2, R 11 and C1..iialkyl 
optionally substituted wi~ J{er orR11

., 

6. A compound 119cc;>rcling ~() any oµe of clab,ns 1 to 5 wherein R2 is oxacliazolY.l, 
5 thiazolyl, p~mimnyl or ,pypdinyl; ~h independently may optionally be 

substituted With one, or wh~ possible; two or three substituents each 
indep~ndently Selected fro~ Het2, R1i an~lC 1_..aikyl optionally substituted with 
Het2 orR11

• 

. . . 

10 7. A composition comprisirig a phannaceutically acceptable canier and, as active 
ingredient, a therapeutically effectiv~ ~ount of a compoµnd as claimed in claims 
1 or6. 

8. A process for preparing a composition as claimed in claim 7, ·wherein a 
15 pharmaceutically ·acceptable carrier is intimately mixed ~ith a therapeutically 

effective amount of a compound as defined in claims I or 6. 

9. A cOinpound as claimed in claims I or 6 for use as a medicine. 

20 10. Use of a compound as. claimed in claims 1. or 6 in the manufacture of a medicament 
for treating bronchial ast~nia~ 

11. Aprocess for preparing a c~poUlld. as ~laimed in claim l, characterised by, 
a) reacti~g an intermediate of foimula (II): wherein W1 is a suitable leaving group 

25 . with an appropriate reagent of f~rmula (Ill) optionally in a reaction-inert solvent 
and in the presence of a base;' 

. r1~J' 
~r-D + 

wi 
H-X-R2 (I) 

(II) (Ill) 

·wherein R1, R2, R4
, X and q ate as defined in claim l, and D represents 

(Rs)p 

_rl\ 0 

·~'()l 
.. ~ NH 
·N~ 

0 

30 wherein R5 and p are defined as in claim 1; 

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

\ \lllll\ \l\11\ 111\l \ll\l \I \Ill 
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J 

... : CR\ (R5)p 

6-Y-01 -1- .· 0 
c \ II * N..,A....NH 

'R:z L~ 1..0 
(V) T ·~ 

E 

(I} 

wherein R1
, R2

, R4
, R5

, X and q are as defined in claim 1; 

c) reacting a ketone of formula (X) with an intermediate of formula (Ill-a) in the 

presence of a base and in a reaction-inert solvent; thus obtaining a compound of 

5 formula (l-a-2); 

10 

At At OH V-u + _, .. Lrb 
0 R 

(X) cm-a) (l-a-2) 

wherein R2
, R4 and q are as defined in claim 1 and D is defined as in claim 7a); 

d) converting a compound of formula (l-a-2) to a compound of formula (I-a-3) 

using art-known group transformation reactions, 

~\ ~\ 

01 ?H 0--f1-6alkyl 
C-D )lll\JTD 
12 R:z 
R 

(l-a-2) 
(l-a-3) 

wherein R2
, R4 and q are as defined in claim 1 and Dis defined as in claim 7a); 

e) converting a compound of formula (l-a-2) to a compound of fonnula (l-a-4) 

using art-known group transformation reactions, 

~4>q <R4>q 

6~> ·6-rD R R 
(l-a-2) 

(I-a-4) 

15 wherein R2
, R4 and q are as defined in claim 1 and Dis defined as in claim =Ta)~ 

f) converting a compound of formula (I-a-4) to a compound of formula (l-a-5) 

using art-known group transformation reactions, 

1 m• mo 1~ 111J ~ 1\11 
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A~~ . \___Tf;D 
. . R 

..... 

(l-a-4) 
(I-a-5) 

wherein R2
; R4 and q are as defined in claim 1 and Dis defined as in claim 7a); 

g) reacting an intermediate of formula (XII) wherein w4 is a suitable leaving group 
.. with an intermediate of formula (Ill) optionally in the presence of a suitable 
base; thus'obtaining a compounds of fonnula (1-b); 

. -+"' . 1"' 0-i-D + 1)-x-R' -~ ... ~ Cff-o 
.. (Xll) (III) (1-b) X,R2 

wherein R2
, R4

, X and q are as defined in claim 1 andD is defined as in claim 
7a); ·. 

h) reacting an intennedi~e of fomu~la (XIV) with an·intennediate of formula (XV) · 
.wherein W3 is· a suital>le leaviI1g_ group, in the presence of a suitable base and 
optionally in the presence of a reaction-inert solvent; thus obtaining a compound 
of formula (I"'."c);. 

0 ~r ·.· .0-r + 
l II . 

W -C-(C1 ·6alkyl or aryl) 

' ' ' (XIV) NIU (XV) 

~t -~ .. ('.)-pro 
11\~o 

I 
(C1 -6allcyl or aryl) 

(1-c) 

wherein R4 and q are as defined in claim 1 and Dis defined as in claim 7a); 

i) cyclising an intermediate of fonnula {XX) wherein Y is 0, Sor NR3
, to a 

compound of fonnula (l-d-1), in the presence of a suitable solvent at an elevated 
temperature; 

(R4)q 

C)-. I f 
C-D 
I .,H ;:--N R. 

0 )J 
HY 

(l-d-1) 

(XX) 

11111111 1111111111111111111111 
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wherein R, R1
, R4 and q are as defined in claim 1 · ~rtd D is defined as in claim 

7a); 

j) cyclising an intermediate of formula (XXI) to a compound of formula (I-d-2) in 

a reaction-inert solvent at an elevated temperature, 

~\ 

;=f\_f 
~To 

r'\,..H 
0 N 

HNAR (XXI) 

(l-d-2) 

wherein R, R 1, R4 and q are as defined in claim 1 and D is defined as in claim 

7a); 

k) cyclising an intennediate of formula (XXII) wherein Y is 0, S or NR3
, to a 

compound of formula (l-d-3), in a suitable solvent, 

(R1')q I (RI\ RI 

/I\___' /I\_ I 
~To _..H ~ ~r-o CI-d-3) 

rt\ ,H NAY 

0 ~ ~=( 
VAR R cxxm 

wherein R, R 1, R4 and q are as defined in claim 1 and D is defined as in claim 

7a); 

1) cyclising an intermediate of formula (XXIII) wherein Y is 0, Sor NR3
, to a 

compound of formula (l-d-4), in a reaction-inert solvent and in the presence of 

15 an acid, 

~4)q 

6-f 
C-D H I , 

,,,c-N\ H 
o" N"' 

(XXIll) ~ _,H 
y N, 

R 

wherein R, R 1, R4 and q are as defined in claim 1 and D is defined as in claim 

7a); 

m)cyclising an intermediate of formula (XXIII) wherein Y is 0, Sor NR3
, to a 

20 compound of formula (l-d-5), in a reaction-inert solvent and in the presence of 

an acid, 

111111111111111111111111111111 
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. C)-7"' f ;{J' . 
rD ,H --)lo . '\Jl-D 

.·· .. rN, H N~N-R 
0 N". ·•~ A ,H H, . y 

(XXIIl) y N, 

(l-d-S) 

R 

wherein R, R 1, R4 and q are as defined in claim l and D is defined as in claim 

7a); 

n) reacting an intermediate of formula (XXIV) with an intermediate of foqnula 

5 (XXV) wherein Y is 0, S or NR3
, and W5 is a suitable leaving group; thus 

forming a compound of formula (I-0-6) ·in a reactio~-inert solvent and in the 

presence of a base, 
(R")q . . 

--1- f . Vr0 
+ 

. · ,r--NH2 
1"10-N 

(XXIV) . 

y 
-·..§ Q w--c,, 

R 

.cXXV) 

wherein R, R i, R4 a~d q ~ as defined i~ ciai:m 1 and D is defined ~s in claim 
. . . . ' . 

10 7a); 

o) reacting an intermediate of form.ula (:XXVI) with an intermediate of formula 

(XXVIi) wherein w6 is a suitable leaving group; thus forming a compound of · 

formula (l-d-7), in a reaction-inert solvent and in the presence of an acid; 
. ff 

/' R CH-R 

~ . ... 
(XXVII) 

(XXVI) 

(l-d-7) 

15 wherein R, R 1, R4 and q are as defined in claim I and D is defined as in claim 

7a); 

p) reacting an intermediate of formula (XXXIll) with a thioamide of formula 

(XXXIV); thus forming a compound of formula (l-d-9) in a reaction-inert 

solvent at an elevated temperatµre; 

I ll~l~IJ 11:1~~ J~IJl'lllll 111,IJ 
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,.· 

(XXXIll) (XXXIV) 

wherein R, R 1, R4 and q are as defined in claim 1 and D is defined as in claim 

7a); 

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

5 art-known transfonnations, 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 fonns thereof. 

12. A process of marking a receptor comprising the steps of 

a) radiolabelling a comp~und as defined in claim I; 

15 b) administering said radiolabelled compound to biological material, 

c) 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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