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Re:

P1,- JANSSEN PHARMACEUTICA N.V.- Solicitud de Patente de
Invencién para “INE;B!DOB§§ _JIL-5 NO - ESTEROIDALES,
Wﬂw
Y COMPOSICIONES FARMACEUTICAS QUE COMPRENDEN
ICH INHIBIDORES”,- 1 .-Expediente numero 00-

058.843 .-

1. Me refiero a mi solicitud de patente arriba nhombrada de fecha 4 de Agosto de

2000.

2. Anexos me permito presentar a usted:

(1)

(2)

(3)

Copias autenticas (2) de las primeras solicitudes de patente
presentadas para el invento arriba nombrado respecto de la cual
reclamo prioridad, a saber:

(a) Copia autentica debidamente certificada de Ia solicitud europea
nimero 99870170.0 de 6‘ de Agosto de 1999, junto con la
traduccién oficial No. LLC-073-2000, correspondiente a las
legalizaciones y reivindicaciones de dicho documento;

(b) Copia autentica debidamente certificada de la solicitud europea
ndmero 99126035.7 de 27 de Diciembre de 1999, junto con la
traduccién oficial No. LLC-074-2000, correspondiente a las
legalizaciones y reivindicaciones de dicho documento;

Copia debidamente autenticada por el Notario Sexto del Circulo de
Bogotd, de los documentos que acreditan la calidad de Traductor Oficial
del sefior Gabriel Rueda Chadid quien elabord la traduccion de las
solicitudes europeas numero 99870170.0 y 99126035.7, respecto de
las cuales se reivindica prioridad en el presente caso.

Documentos de traspaso (3) en los cuales: |

/



3.

(a)

(b)

(c)

(d)

(e)

(9

M e

o L ARAS

Documento que'acredita el traspaso que los "autores del invento =
" de la referencia hacen a favor de Janssen Cilag S.A., de sus

derechos sobre el mismo, debidamente legalizado hasta por el

Ministerio de Relaciones Exteriores de Colombia bajo el nimero h

425811 de 30 de Agosto de 2000; y

Traduccién Oficial No. 139/00, debidamente legalizada hasta por
el Ministerio 525965 de 4 de Septiembre de 2000,
correspondiente a las partes pertinentes de dicho documento de
traspaso. |

Se acredita el traspaso que la sociedad Janssen Cilag S.A. hace a
favor de JANSSEN PHARMACEUTICA NV., de sus derechos sobre
el mismo, debidamente legalizado hasta por el Ministerio de
Relaciones Exteriores de Colombia bajo el nimero 425812 de 30
de Agosto de 2000;

Traduccion Oficial No. 140/00, debidamente legalizada hasta
por el Ministerio de Relaciones Exteriores de Colombia bajo el
nuimero 525966 de 4 de Septiembre de 2000, correspondiente a
las partes pertinentes de dicho documento de traspaso;

‘Documento que acredita el traspaso que los autores del invento

de la referencia hacen a favor de JANSSEN PHARMACEUTICA
NV., de sus derechos sobre el mismo, debidamente legalizado
hasta por el Ministerio de Relaciones Exteriores de Colombia bajo
el nimero 425810 de 30 de Agosto de 2000;

Traduccidn Oficial No. 141/00, debidamente legalizada hasta por
el Ministerio de Relaciones Exteriores de Colombia bajo el
namero 525967 de 4 de Septiembre de 2000, correspondiente a

las partes pertinentes de dicho documento de traspaso;
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EL SECRETARIO GENERAL DEL MINISTERIO DE
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TRIBUNAL SUPERIOR DEL DISTRITO JUDICIAL OE SAKTAFE DE BOGOTA
SECRETARIA GEKERAL
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DE SANTAFE DE BOGOTA,

wa.\r:'w "i m"‘- L] ""-'-" ‘ﬂ\

. -P" COM #r x SAoy ‘i-f.
CERTIFICA: £ *gggif:ggmmmcmo;
i 2 / b consTan Ei
- - HITOCORA CONCIDE COM 14 FOTICOMA, 18
?’3 fiferncy oue KETENBOALA ety t'g
Que el Acuerdo Ko. 183 de dicieabre 3 de 1982 emanado de esta Co' DRFa] LA J* s
1.0 BEOET L.cq-t.r..- I,

tw":ﬁa“a}* O ﬁ,-“—"
como TRADUCTOR E INTERPRETE OFICIAL de los idiomas II(GLF.'
ESPAROL-INGLES, en virtud de la Resolucidn No. 5996, ¥ei: NG
YIGENTE. R

et 1 AG0. 1098

Se expide en Santafé de Bogota 0.C., a dieciseis (15) de ndyvienb

R ;—_:-:'.e"-?_:“_h ;-
de mil novecientos noventa y cuatro (1994), £ xxmif%»\ A% s 1£

e Mo NOTABID S XTO DE
i SANTAFEE DE BOGCTA
R

o Iy Lo ‘%’.-z-  a."HAGO CONS

n Cv aﬂlk-“““a “C - ! . ;E \
'F & SAKIME 0F 30Cale, 0 h co aumtocomj :
. Caia FCIGSTalCe c;“,‘q_ i
..4'1.r-.¢uyouuﬁunuwzbhow 3i) AR ) B

H _.-: r 2 SE_IID_T _RIO et a
s LI J‘j; Hy && %‘ﬁt\:ﬁ-ﬂ.ﬁﬁwﬁmﬂ o
O MENOE RGN TAAIO GEN (O 2 s

*5'” "'f SANTAF: OC HOUQTA
" BHAGOPCONSTAR )
PiA COINCICE COM LA I'CT'JM)FJ v
CUE IFTEMDO ALAVISTA, -

I'TME E BDEOTA._
. HRXY

‘3-?\% $ PS{\. ov-\ j -- HEE

Vel "\. LA {hc .

§ JUAN IIAIIli"L SOIFHO Geon l.\ .
: HOTAR!O ;

'; - - - .
o o T ST W

I"I'I
-4
=)
m
i
O
=
"
=4
xr:
»T

]

(LS.

crm./f




m- -7

Janssen Pharmaceutica N.V. C-JAB1520-COL

REF: LLC-073-2000. La presente es Traducciédn Oficial de un

documento presentado originalmente en inglés. Esta

traduccién es  elaborada por Gabriel Rueda  Chadid
(Traductor Oficlal).

OFICINA EUROPEA DE PATENTES.
CERTIFICADO
Los deocumentos adJuntos son flel copia de la solicltud de
patente Europea segiin la descripcidén gque aparece en la
siguliente prédgina, presentada originalmente.
No. de Solicitud de la Patente 99870170.0

El Presidente de la Oficina Europea de Patentes

I.L.C. HATTEN-HECKMAN
{Firmado)

LA HAYA, 23 7 08 /7 00

e
Pl
GABRIEL RUEDA CHADID
TRADUCTOR OFICIAL
RESOLUCION 5996 DE NOV. 19-83
1 MINISTERIO DE JUSTICIA



OFICINA EUROPEA DE PATENTES

Solicitud No.: 98870170.0
Fecha de Presentacién: g6 7/ 0B / 99
Solicitante: l

JANSSEN PHARMACEUTICA N.V.
2340 Beerse
BELGIUM

Titulo del Invento: _
Derivados del interlequin-5 inhibidor 6-azauracill

Claslficacién Internacional de la Patente:

C07D417/10, COTD417/14, CO7D413/10, A61K31/53

Estados Contratantes Deslignados en la Fecha de 1a

Presentacién:

AT/BE/CH/CY/DE/DK/ES/F1/FR/GB/GR/IE/IT/LI/LU/MC/NL/PT/SE

et

R OFICIAL
]USTICIA

GABRIEL RU
TRADUCTO
RESOLUCTON 599
MINISTERIO DE
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REIVINDICACIONES 06-08-1999 EP99870170.0
1. UUn compuesto gque tiene la sigulente formula:
. iﬂh

T’ "F’ 0 )

h iv——c—4<:_/
L \ #\\T/R\NH

N

I|{z =g

un AMN-6xldo, una sal de adicidén farmacéuticamenté aceptable o
una de sus formas estereoquimicamente isoméricaa. donde:

p representa un entero que es 0, 1, 2, 3 o 4;

X representa O, S, NR5 o un enlace directo o -X-R2 tomados
conjuntamente pueden representar ciano;

Y repreaenta O, §, NRB, o S(0)z;

cada R independientemente representa C(=0)-Z-R14, alquilo
ci—8, halo, polihaloC1-8alquilo, hidroxi, mercapto,
alquiloxiCi-e. alquiltio Ci-s. alquilcarboniloxi Ci-e, arilo,
ciano, nitro, Het®, RS, NR7R® o alquilo Ci-4 sustituido por
C(=0)-Z-R14, Het3, R® o NR7RB;

R2 representa Hetl, cicloalguilo Ca-7 sustituido opcional por

C(=0)-2-R14, alquilo Ci-e o alquilo Ci-e sustituide por unc o
A Y

" dos sustitutos que se seleccionan a partir de C(=0)-Z-Ri4,

hidroxi, ciano, amino., mono- o di(alquilo Ci-4)amino,
alquiloxi Ci-s sustituido opcionalmente por C(=0)-Z-R14,
alquilsulfoniloxi  Cai-s, cicloalquilo Ca-7 sustituido
opcionalmente por C(=0)-Z-R14, arilo, ariloxi, ariltio, Het1l,
Hetloxi y Hettlio: v 81 X es 0. S, o NRB, entonces RZ puede
también representar el aminotiocarbonilo, alquicarbonilo Ci-a

sustituido opcilonalmente por C(=0)-Z-R14, alquiltioccarbonilo

GABRIEL RUEDA C

TRADUCTOR OFICIAL

RESOLUCION 5995 DE NOV. 29-82
MINISTERIO DE JUSTICIA



Ci-4 sustituido opcionalmente por C(=0)-Z-R14, arilcarbonilo,
ariltiocarbonilo, Hetlcarbonilo o Hetitiocarbonilo;

R® representa hidrégeno, alguilo Clig o cicloalguilo Ca-7;
R4 representa hildré6geno, alqulilo Ci-s o clcloalgquilo Ca-7:; o
R2 y R4 tomados conjuntamente forman un alcanedillo Cz-e;

RE represenfa hidré6geno o algquilo Ci-a;

‘cada R® independientemente representa el alguilsulfonilo Ci- i
e. aminosulfonilo. mono- o di(alquilo Ci-4)-aminosulfonilo,
mono- o di(benzil)aminosulfonilo, polihaloCa-
salqullsulfonilo, alquileulfinilo Ci-e, fenilCi-
aalquilsulfonilo, plperazinilsulfonilo, aminopiperidinil-
sulfonilo, piperidinilaminosulfonilo, MN-alquilo’ Ci-4-MN
riperidinilaminosulfonilc o mono~o di(alguilo Ci-a)aminoCi-

48lquilsulfonilo:

cada R7 y cada R® ee seleccionan independientemente a partir
del hidrégenc, alquilo Ci-a4, hidroxiCi-salquilo, dihidroxiCi-
aalquilo. arilo, arilCi-salquilo, alquiloxiCi-salquiloCi-a,
alquilcarbonilo Ci-4. arilcarbonilo, Het3carbonilo, mono- o
di(alquilo Ci-4)aminoCi-4alquilo, arilaminocarbonilo,
arlilaminotiocarbonilo, ) Het3aminocarbonilo,
" Het3aminotiocarbonilo, clcloalquilo Ca-7, piridinilCa-
aalquilo, alcanediilo Ci-4-C(=0)-2-R14, -C(=0)-2-R14, -Y-
alcanedillo Ci-4-C(=0)-Z-Ri4, Het3, Het< y R8;

R® y R0 gse seleccionan cada uno independientemente del
hidrégeno. alquilo Ci-4, hidroxiCi-<alquilo, dihidroxiCi-
"salquilo, fenilo, fenilCi-a4alquilo, alquiloxiCi-«<alquiloCi-a,
alquilcarbonilo Ci-4, fenilcarbonilo, Het®carbonilo, mono- o

di(alquilo Ci~4)aminoCi-qalquilo, fenilaminocarbonilo,

_ Wi
4 GABRIEL RUEDA CHADID
TRADUCTOR OFICIAL

RESOLUCION 599§ DE NOV. 29-83
MINISTERIO DE JUSTICIA
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fenilaminotiocarbonilo, - Het3aminocarbonilo,
Het2aminotiocarbonilo, cicloalquila Ca-7, PiridinilCi-
aalquilo, alcanediilo Ci-4-C(=0)-Z-R34, -C(=0)-Z-R*4, -Y-
alcanediilo Ci-4-C(=0)-Z-R14, Het®, Het4 y RS;

cada Rl independientemente ee selecciona del hidroxi,
mercapto. ciano, nitro, halo, trihalometilo, alﬁuiloxi Ci-a
sustituido opcionalmente por C(=0)-Z-Ri14, formilo, trihaloCi-
aalquilsulfoniloxi, R®, NR7R®. C(=Q0)NRi8R16&, -C(=0)-Z2-R14, -
Y-alcanediilo Ci-4-C(=0)-Z-R14, arilo ariloxi, arilcarbonilo,
cicloalquilo Ca-7 sustituido opclonalmente por C(=0)-Z-R2»4,
cicloalquiloxi Ca-7 sustituldo opclonalmente por C(=0)-Z-R14,
ftalimido-2-1lo, Het® y C(=0)Het3;

R12 'y R:3 gon cada uno selecclonados independientemente a
partir del  hidrégeno, alguilo Ci-a, hidroxiCi-asalquilo,
dihidroxiCi-«alquilo, fenilo, fenilCi-4alquilo, alquiloxiCi-
qalgullo Ci-a, alquilcarbonilo Ci-a, fenilcarbonilo, mono- o
di(alquilec Ci-4)aminoalquilo Ci-a, fenilaminocarbonilo,
fenilaminotiocarbonilo, cicloalquilo Cs-7, piridinilCi-
4alquilo, alcanediilo Ci-4~C(=0)-Z-R14, '-C(=0)-Z-R14, -Y-
alcanediilo Ci-4-C(=0)-Z-R14 y RS;

cada R*4 representa independientemente el algquilo Ci-4
sustituldo por uno o més eustitutos que se selecclonan a
partir del fenilo, di~ alquilamino Ci-4, c¢iano, Hetl vy
cicloalquilo Cz-7, hidrégeno, acilo Ci-zc (Que tiene una
cadena recta o bifurcada, saturada o insaturada de
hidrocarbono que tlene de 1 a 20 dtomos de carbono), alguilo

Ci-z0, cicloalgqullo C=z-7, polihaloCi-zoalgquilo o un radical

de la sigulente formula
) '§ S we
GABRIEL RUEDA CH.

TRADUCTOR OFICIAL
RESOLUCION 5996 DE NOV. 29-43
MINISTERIO DE JUSTICIA
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donde n es 0 a 5 ymes 1 a 4;

Re. Rp, Re, R, Re y Rf pon cada una independientemente
hidrégeno, algquilo Ci-e o cicloalquilo Cs-7; o

Re y Rf tomados conjuntamente pueden formar -CHz-CHz-, -
CHz-CH2-CH2z~, 0 -CH=2-CH=2-CH2-CHz-:

Re v En son cada uno independientemente alguilo Ci-4;

cada Z inderendientemente representa 0, S, NH, -CHz-0- o -
CH2—-S~ donde -CHz- se adhiere al grupo carbonilo;

-Z-R14 tomada conjuntamente forma un radical de la sigulente
~ formula
~ CHz'“CN N ‘i\\(o—r

CH) O—-—Rr

163 (8

Ri® y R18 gon <cada uno y de manera independiente
sBeleccionados a partir del dihidroxi alquiloCi-4, arilo,

arilo alquiloCi-4, alguiloxiCi-aalquiloCi-a4, -C(=0)-Z-R14,

arilcarbonilo, mono- o di(algquiloCi-4)amino alquiloCi-a,
M‘

GABRIEL FUEDA CERh%:
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arilaminocarbonilo, arilaminotiocarbonilo,
Het3®aminocarbonilo, Het2aminotiocarbonilo, piridinil
alguiloCi-4, Het®, Het4 o R®; |
aminocarbonilmetileno o mono-o di(alquilo Ci-
a)aminocarbonilmetileno;

arilo representa el fenilo sustitulido opclonalmente por uno,
dos o0 tres sustitutos cada uno de ellos saseleccionados
independientemente a partir del nitro, azido, cianc, halo,
hidroxi, alguilo Ci~a, cicloalquilo Ca-7, alguiloxl Ci-a,
formilo, polihalo alquiloCi-4, NR®R2©, C(=0)NRPR2C, C(=0)-Z-
R14, Re, -0-R8, fenilo, Het3, C(=0)Het® y alquiloCi-4
sustituldo por uno o més sustitutos donde cada uno de ellos
se selecciona inderendientemente a partir del halo, hidroxi,
alguiloxiCi-4, C(=0)-Z-R14, -Y-alcanediiloCi-4-C(=0)-Z-R14,
Het® o NRSR1C;

Hetl representa wun heterociclo seleccionado a partir del
pirrolilo, Pirrolinilo, imidazolilo, imidazolinilo,
pirazolilo, pirazolinilo, +triazclilo, tetrazolilo, furanilo,
tetrahidrofuranilo, tienilo, tiolanilo, dioxolanilo,
oxezolilo, oxazolinilo, 1soxazolilo, tiazolile, tiazolinllo,
isotiazolilo, tiadiazolilo, oxadiazolilo, piridinilo,
pirimidinilo, pirazinilo, plranilo, piridazinilo,
pirrolidiniio, piperidinilo, piperazinilo, morfolinilo,
tiomorfolinilo, dioxanilo, ditilsnilo, tritianilo, triazinilo,
benzotlenilo, isobenzotienilo, benzofuranilo,
1sobenzofuranilo., benzotiazolilo, benzoxazolilo, indolilo,
isoindolilo, indolinilo, puriﬁilo. 1#-pirazolo[3,4-d]
pirimidinilo, benzimidazolilo, quinolilo, isoquinolilo,
cinnolinilo. ftalazinilo, quinazolinilo, quinoxalinilo,

tiazolopiridinilo, oxazolopiridinilo e imidazof2,1-b]-

us

~: r{JEDA CHADID—
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tiazolilo; donde los menciconados heterociclos cada uno de
ellos vy en forma independiente pueden sustituirse
opclonalmente por uno, dentro de‘ lo posible, doa o tres
sustitutos cada uno seleccionados 1independientemente del
Het2, R11 y alquilo Ci-4 sustituldo opcionalmente por uno o
dos sustitutos seleccionados independientemente del Het2 y

R1:

Het2 representa un heterociclo seleccionado del pirrolilo,
pirrolinilo, imidazolilo, imidazolinilo, pirazolilo,
pirazolinilo, triazolilo, tetrazollilo, furanilo,
tetrahidrofuranilo, tienilo, tiolanile, dioxolanilo,:
oxazolilo., oxazolinilo, 1isoxazolillo, tiazolilo, tiazolinilo,
iotiazolilo, tiadiazolilo, oxadiazolilo, piridinilo,

pirimidinilo, pirazinile., piranilo, piridazinilo, dioxanilo,

ditianilo, tritianilo, triazinilo, benzotienilo,
isobenzotienilo, benzofuranilo, lscbenzofuranilo,
benzotiazolilo, benzoxazolilo, indolilo, isoindolilo,

indolinilo, . purinllo, 14 pirazolol3,4-d} plrimidinilo,
benzimidazolilo, guinolilo, isoquinolilo, cinnolinilo,
ftalazinilo. quinazolinilo, quinoxalinilo, tiazclopiridinilo,
oxazolopiridinilo e 1imidezo[2,1-bl-tiazolilo; donde los
mencionados heterociclos cada uno de ellos y en forma
independiente pueden sustituirse opcionalmente por uno,
dentro de 1lo posible. dos o treasa sustitutos cada uno
seleccionados independientemente del Het4, R11 y alquilo Ci-4
sustituido opcionalmgnte por uno o dos sustitutos

seleccionados independientemente del Het4 y R11i;

Het® representa wun heterociclo monociclico seleccionado del

pirrclidinilo, rlperidinilo, rlperazinilo, morfolinilo,

8 GABRIEL RUEDA c‘g&‘o"rﬁ“"
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tiomorfolinilo vy tetrahidropiranilo; donde los heterociclos
moﬁiciclicos menclonados cada uno de ellos independientemente
pueden ser opcionalmente sustituidos por uno, dos, tres o
cuatro posibles sustitutos. cada wuno de elloe seleccilonados
independientemente del hidroxi, alquilo Ci-q, alquiloxi Ci-a,
algquilcarboniloCi-a4, piperidinilo, NR12R123, C(=0)-Z-R14, Re® y
alquiloCi-4 sustituido por uno o dos sustitutos seleccionados
independientemente del hidroxi, alquiloxiCi-4, fenllo, C(=0)-
Z-R14, -Y-alcanedi1loCi-4-C(=0)-Z-R34, R€ y NR12R13;

Het4 representa un heterociclo moneciclico seleccionado del
pirrolilo, imidazolilo, pirazolilo, triazolilo, tetrazolilo,
furanilo, tilenilo, oxazolilo, isoxazolilo, tiazolilo,
isotiazolilo, tiadiazolilo, oxadiazolilo, piridinilo,
pirimidinilo, pirazinilo, pirazinilo, piranilo, piridazinilo
y triazinilo a condicién de que

- R2 sea dietinto del alguiloxicarboniloCi-salgquiloCi-s,

Eminocarbonilo; v

- R7, R8, RP vy R1° pgean distintos del aminocarbonilo,

alquilcarboniloxiCi-4a—alquilcarboniloCi-4, hidroxi
alquilcarboniloCi-a4, alguiloxlcarboni1carbon11001—4
C(=0)-0~R14, alcanediiloCi-4C(=0)-0-R14 e Y-

alcanedilloCi-4C(=0)-0-R14; y

- R12 y R13 gean distintos del alquilcarboniloxiCi-a4-
alquilcarboniloCi-4, hidroxi alquilcarboniloCi-a,
alquilcarbonilcaboniloCi-a; ¥ .

- Rl es distinto de C(=0)-0-R14, Y-alcanediiloCi-a4 -
C(=0)-0OR14, C{(=0)NH=, C(=0)NHalquiloCi-4 o
C(=0)NHcicloalquiloCa-7; y

- R14 es distinto del hidrégeno, alquiloCi-a4,

@t
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cicloalquiloCz-7, aminocarbonilmetileno, mono- o
di(algquiloCi-«)aminocarbonilmetileno en el evento de que
Z gea O0; v

- Ras y R8® gson distintoe del aminocarbonilo,
algquilcarboniloxiCi-4-algquilcarboniloCi-a, hidroxi
algquilcarboniloCi-4 o alquiloxicarbonilcarboniloCi-a4; vy

- Arilo es distinto del fenilo sustituido por C(=0)-0-R14
C(=0)NHz, C(=0)NHalquiloCi-4, C(=0)NHcicloalquiloCa-7
yv/o por alguiloCi-4 sustituido por C(=0)-0-Ri4 o Y-
alcanediiloCi-4 - C(=0)-0-R14; y

- Het® ee distinto del heterociclo monociclico sustituido
por C(=0)-0-R14 y/0 por alquiloCi-a sustituido por
C(=0)~0-R14 y/0 Y~alcanediiloCi-a - (=0)~0-R14; y

- El compuesto menclonado de la formula (I) contiene por

1o menos un medio -C(=0)-Z-R14,

2. Un compuesto segin se describe en 1a-reiv1ndicécidn
1 donde 1la porcién 6-azauracllo se encuentra en una para
poslcién relativa al 4tomo de carbono que 1lleva los

sustitutos ~X-R2, R3 y R4,

3. Un compuesto segin se describld en las
reivindicaciones 1 o 2 donde R2 es un heterociclo monociclico
selecclonado a partir de pirrolilo, imidazolilo, pirazolilo,
triazolilo. tetrazolilo, furanilo, tienilo, oxazolilo,
isoxazolilo. tiazolilo, isotlazolilo, tiadiazollilo,
oxadiazolilo, piridinilo, pirimidinilo, pirazinilo, piranilo, .
piridazinilo y triazinilo, donde los mencionados heterociclos
monociclicos pueden cada uno independientemente y en forma
opcional sustituirse por uno, o si es posible dos o tres

sustitutos cada uno de ellos seleccionados independientemente

.
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del Het2. R1* y alquilo Ci-4 sustituldo opclonalmente por

Het2 o R,

4. Un compuestc segin 8e describlé en una de las
reivindicaciones 1 a 3 donde R3 y R4 son ambos metilo y -X-R=2

es Hetl.

5. Un compuesto seglin se describld en una de las

relvindicaciones 1 a 4 donde pesa 1 0o 2 ¥y cada Rl eas cloro.

6. Un compuesto  que comprende un portador
fhrmacéuticamente aceptable y como ingrediente activo una
cantidad terapéuticamente eficaz de un compuesto segin se

reivindica en una de las reivindicaciones 1 a 5.

7. Un proceso para la preparacién de un_compuesto
seglin se reivindica en la reivindicacién 6, donde un portador
farmacéuticamente aceptable se mezcla Iintimamente con una
cantidad terapéuticamente eficaz de un compuesto segin se

define en una de las reivindicaciones 1 a 6.

8. Un compuesto segin se define en una de las

reilvindicaciones 1 a 5 para utllizarse como medicamento.

9. La utilizacién de un compuesto segin Be define en
una de las reivindicaciones 1 a 5 para la elaboracién de un
medicamento para el tratamiento de enfermedades inflamatorias

eosinéfilo-dependientes.

10. Un proceso para la preparacién de un compuesto

segin se define en la reivindicacién 1,

11 GABRIEL RUEDA C tg"f:
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(a) la reaccldén de un intermedio de la formula (II) donde WJ‘-
es un grupo adecuado saliente que tilene un reactivo apropiado
de la formula (III) opcionalmente en un solvente inerte a la
reacclén v opcionalmente en presencia de wuna base a una

temperatura entre -70°C y la temperatura de reflujo;

A%
i C\j 0
rR*-C _5 /“\ ¥ H-—X—'Rl R.‘—ri: \ { /“\
"< X N NH
NH \Rz L\/k
n N Yo
O+ WH

(T
@ _0

donde R1, R2, R3, R4, p v X corresponden a la definlcién dada

en la relvindicacidén 1 o;

b) eliminacién del grupe E de una triazinediona de 1la

formula (V)

donde E e un electrdn apropiedo que atrae al grupo v R1l, R2,
R4, X vy P corresponden a la definicién dada en la

reivindicaciédn 1; v

8l se desea se transforman los compuestos de la formula (I)
en cada una de las siguientea transformaciones conocidas en -

la técnica 'y posteriormente s8i Be desea se transformen los

) €
12 GABRIEL RUEDA cr}ﬂ'r‘g"’
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compuestos de la formula (I), en una sal de adiclidn é&clda no
toxica terapéuticamente activa por tratamiento con un &cido,
© en una sal de adicién base no tdxica terapéuticamente
activa por tratamiento con una base, o0 Iinversemente, la
transformacién de la forma de la sal de adiclén édcida en la
base libre por medio dei tratamiento con alcali, o la
transformacién de la sal de adicién de base en el dcido libre
por tratamiento con écido; y ademés si se desea, la
preparacién de las formas estereoquimicamente isoméricas de

sug formas N-6xido.

11, Un proceso de marcaclién de un receptor gue

comprende los siguientes pasos:

a) radioetidueteado de un compuesto segin se defline en la
reivindicacién 1;

b) administracién de dicho compuesto radioetiqueteado al
material bilolégico,

c) deteccidn de las emisiones provenientes del compuesto

radioetiqueteado.

12. Un proceso de imagen de un 6rgano, caracterizado
por. la administracién de una cantidad suficiente de un
compuesto radiocetiqueteado de la formula (I) en una
compogicién apropiada, y la deteccién de las emisiones

provenlentes del compuesto radioactivo. .

La anterior es Traduccidn Oficial de un documento presentado
originalmente en 1nglés. Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficial). Resolucidn 5996 del

Minjusticla, por lo cual estampo mi Sello v Firmo.

Zle.

Santafé de Bogotd D.C., Septiembre 4 del 2000. M,:__
. . GABRIEL _RUEDA CHA
TRADUCTOR OFICIAL
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The present invention concerns IL-5 inhibiting 6-azauracil derivatives useful for treating
eosinophil-dependent inflammatory diseases; to processes for their preparation and
compositions comprising them. It further relates to their use as a medicine.

Eosinophil influx, leading to subsequent tissue damage, is an important pathogenic 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 eosinophils in
bone mamrow and, primes ¢osinophils for activation in peripheral blood and sustains their
survival in tissues. As such, IL-5 plays a critical role in the process of eosinophilic
inflammation. Hence, the possibility that inhibitors of IL-5 production would reduce the
production, activation and/or survival of eosinophils provides a therapeutic approach to
the treatment of bronchial asthma and allergic diseases such as, atopic dermatitis, allergic
rhinitis, allergic conjunctivitis, and also other eosinophil-dependent inﬂanumtory_

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
they 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

reactions.

US 4,631,278 discloses a-aryl-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-2(3H)-yl)-
benzeneacetonitriles and US 4,767,760 discloses 2<(substituted phenyl)-1,2,4-triazine-
3,5(2H,4H)-diones, all having anti-protozoal activity, in particular, anti-coccidial
activity, EP 831,088 discloses 1,2,4-triazine-3,5-diones as anticoccidial agents.
W0O99/02505 discloses 6-azauracil derivatives which prove to be potent inhibitors of
the production of IL-5.
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The present invention is concemned with the compounds of formula
P -
et S S
Iz N\/to

the N-oxides, the pharmaceutically acceptable addition salts and the stereochemically

isomeric forms thereof, wherein :

P represents an integer being 0, 1, 2, 3 or 4;

X represents O, S, NR® or a direct bond or-X-R? taken together may represent cyano;

Y represents O, S, NR?, or S(0),;

each R’ independently represents C(=0)-Z-R*, C].galky}, halo, polyhaloC].galkyl,
hydroxy, mercapto, Ci-galkyloxy, C1-galkylthio, C1-galkylcarbonyloxy, aryl, cyano,
nitro, Het®, R®, NR'R® or C,_alky! substituted with C(=0)-Z-R™, Het’, R® or NR'R";

R’ represents Het!, C3_7cycloalky} optionally substituted with C(=0)-Z-R", C1.galky! or
C1galkyl substituted with one or two substituents selected from C(=0)-Z-RY,
hydroxy, cyano, amino, mono- or di(C1-4alkyl)amino, Cy_galkyloxy optionally
substituted with C(=0)-Z-R", C1_galkylsulfonyloxy, C3-7cycloalky! optionally
substituted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and if
X is O, S or NR®, then R? may also represent aminothiocarbonyl, C_4alkylcarbonyl
optionally substituted with C(=0)-Z-R", C} 4alkylthiocarbony! optionally substituted
with C(=0)-Z-R™ , arylcarbonyl, arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;

R’ represents hydrogen, C, calkyl or C, cycloalkyl;

R* represents hydrogen, C, qalkyl or C, ;cycloalkyl; or

R’ and R* taken together form & C, calkanediyl;

R’ represents hydrogen or Cj_4alkyl;

each R® independently represents C}.galkylsulfonyl, aminosulfonyl, mono- or di-
(C, salkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl,
polyhaloCj -galkylsulfonyl, C1.galkylsulfinyl, phenylC, ,alkylsulfonyl,
piperazinylsulfonyl, aminopiperidinyisulfonyl, piperidinylaminosulfonyl, N-C, ,alkyl-N-
piperidinylaminosulfonyl or mono-or di(C, ,alkyl)aminoC, jalkylsulfonyl;
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each R” and each R" are independently selected from hydrogen, C, ,alkyl, hydroxy-
C,.alkyl, dihydroxyC, ,alkyl, aryl, arylC, ,alkyl, C, alkyloxyC, ,alkyl, C, ,alkyl-
carbonyl, arylcarbonyl, Het*carbonyl, mono- or di(C, jalkyl)aminoC, ,alkyl,
arylaminocarbonyl, arylaminothiocarbonyl, Het’aminocarbonyl,
Hef'aminothiocarbonyl, C, cycloalkyl, pyridinyIC, ,alkyl, C1.4alkanediyl-C(=0)-Z-
RY, -C(=0)-Z-R, -Y-C, ,alkanediyl-C(=0)-Z-R™, Het’ and R";

R’ and R are each independently selected from hydrogen, C,  alkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, phenyl, phenylC, ,alkyl, C, alkyloxyC, ,alkyl, C, .alkylcarbonyl,
phenylcarbonyl, Het'carbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het*aminocarbonyl,
Het’aminothiocarbonyl, C, ,cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-2-
RY, -C(=0)-Z-R", -Y-C, alkanediyl-C(=0)-Z-R", Het* and R";

each R independently being selected from hydroxy, mercapto, cyano, nitro, halo,
trihalomethyl, C1-4alkyloxy optionalily substituted with C(=0)-Z-R", formyl,
trihaloC, alkylsulfonyloxy, R®, NR'RY, C(=0)NR"RY, -C(=0)-Z-R", -Y-C,.
«alkanediyl-C(=0)-Z-R", aryl, aryloxy, arylcarbonyl, C, ;cycloalkyl optionally
substituted with C(=0)-Z-R", C, cycloalkyloxy optionally substituted with C(=0)-Z-
R, phthalimide-2-yl, Het’, Het* and C(=0)Het’;

R" and R* are each independently selected from hydrogen, C, ,alkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, phenyl, phmleHalkyl, Ci.alkyloxyC, ,alkyl, C, ,alkylcarbonyl,
phenylcarbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl, phenylaminocarbonyl,
phenylaminothiocarbonyl, C; ,cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-
ZRM, C(=0)}-ZR¥, -Y-C, ,alkancdiyl-C(=0)-Z-R™ and R;

each R* independently represents C, , alkyl substituted with one or more substituents
selected from phenyl, di- C, jalkylamino, cyano, Het' and C, , cycloalkyl, hydrogen,
C,08cyl (having a straight or branched, saturated or unsaturated hydrocarbon chain
having 1 to 20 carbon atoms), C, ,,alkyl, C; ;cycloalkyl, polyhaloC, ,.alkyl or a
radical of formula

Gae8




‘ CH, . _CH, _H
;\ilf l.CHz 2 Y

(®) ®
£ g ] g

© @ @

whereinnis 0 to §;

R, R®, R®, R%, R* and R! are each independently hydrogen, C, calkyl or
C, cycloalkyl; or

5 R*® and R taken together may form -CH,-CH,-, -CH,-CH,-CH,- or -CH,-
CH,-CH,-CH,-; or a radical of formula

Wﬁg ﬁ% ‘i s \
g Y Ve g, erm ]
O

0O
) 0 0 ""
whereinmis1to 4
10 R, and R, are cach independently C, , alkyl;
each Z independently represents O, S, NH, -CH,-O- or -CH,-S- whereby -CH,- is
attached to the carbonyl group;

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

S

® ®
15 R" and R are cach independently selected from dihydroxyC, ,alkyl, aryl, arylC, ,alkyl,
C,4alkyloxyC, ,alkyl, -C(=0)-Z-R", arylcarbonyl, mono- or
di(C, ,alkyl)aminoC, ,alkyl, arylaminocarbonyl, arylaminothiocarbonyl,
Het’aminocarbonyl, Het’aminothiocarbonyl, pyridinylC, ,alkyl, Het® or R®;
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aminocarbonylmethylene or mono-or di(C, ,alkyl)aminocarbonylmethylene;
aryl represents phenyl optionally substituted with one, two or three substituents each

independently selected from nitro, azido, cyano, halo, hydroxy, C1-4alkyl, C, cyclo-
alkyl, C1-qalkyloxy, formyl, polyhaloC1-4alkyl, NR’R", C(=O)NR’R", C(=0)-Z-R",
R, -O-R®, phenyl, Hef*, C(=0)Het® and C, ,alkyl substituted with one or more
substituents each independently sclected from halo, hydroxy, C1-4alkyloxy, C(=0)-Z-
RY, -Y-C, ,alkanediyl-C(=0)-Z-R", Het’ or NR'R'"; '

Het' represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazolinyl,

pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl,
1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and
imidazo[2,1-b]thiazolyl; wherein said heterocycles each independently may optionally
be substituted with one, or where possible, two or three substituents each
independently selected from Het?, R'" and C, ,alkyl optionally substituted with one or
two substituents independently selected from Het® and R

Het? represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazolinyl,

pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl,
benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl,
indolinyl, purinyl, llH-pyrazolo[BA—d]pyﬁmidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,
oxazolopyridinyl and imidazo[2,1-b]thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or three
substituents cach independently selected from R" and C, ,alkyl optionally substituted
with one or two substituents independently selected from R'’;
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Het’ represents a monocyclic heteracycle selected from pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl and tetrahydropyranyl; wherein said
monocyclic heterocycles each independently may optionally be substituted with, where
possible, one, two, three or four substituents each independently selected from hydroxy,

' C, alkyl, C, alkyloxy, C, alkylcarbonyl, piperidinyl, NRRY, C(=0)-Z-R"*, R® and C,.
Lalkyl substituted with one or two substituents independently selected from hydroxy,
C, alkyloxy, phenyl, C(=0)-Z-R", -Y-C, ,alkanediyl-C(=0)-Z-R", R® and NR"R";

" Het* represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thia-
diazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl provided however that o
e R?is other than C, 4 alkyloxycarbonylC, ,alkyl, aminocarbonyl; and
e R, R% R’ and R" are other than aminocarbonyl, C, ,alkylcarbonyloxy- C,.
«lkylcarbonyl, hydroxy C, ;alkylcarbonyl, C, ,alkyloxycatbonylcarbonyl C(=0)-O-R",
C,alkanediylC(=0)-0-R" and -Y-C, ,alkanediylC(=0)-O-R"; and
e R"and R are other than C, ,alkylcarbonyloxy-C, ,alkylcarbonyl, hydroxy C,_
salkylcarbonyl, C, ,alkylcarbonylcabonyl; and
o R'is other than C(=0)-0-R", Y-C, ,alkanediyl - C(=0)-OR", C(=O)NH,, C(=O)NHC,_
Aalkyl or C(=O)NHC, cycloalkyl; and
e R%is other than hydrogen, C, jalkyl, C, cycloalkyl, aminocarbonylmethylene, mono-
or di (C,_alkyl) aminocarbonylmethylene in the event Z is 0; and
e R and R' are other than aminocarbonyl, C, ,alkylcarbonyloxy-C, ,alkylcarbonyl,
hydroxy C, ,alkylcarbonyl or C, ,alkyloxycarbonylcarbonyl; and
e Aryl is other than pheny! substituted with C(=0)-0-R" C(=0)NH,, C(=0)NHC, ,alkyl,
C(=O)NHC, ,cycloalkyl and/or with C, ,alkyl substituted with C(=0)-O-R" or Y-C,_
alkanediyl - C(=0)-O-R'%; and

,» Het’ is other than a monocyclic heterocycle substituted with C(=0)-O-R* and/or with

C, alky! substituted with C(=0)-0-R* and/or Y-C, ,alkanediyl — (=0)-O-R"; and
e The said compound of formula (I) contains at least one — C(=0)-Z-R'* moiety.

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; C1-4alkyl defines straight and branched chain saturated
hydrocarbon radicals having from 1 to 4 carbon atoms such as, for example, methyl,
ethyl, propyl, butyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;
C1.6alkyl is meant to include C1.4alkyl and the higher homologues thereof having 5 or
6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 2-methylpentyl and
the like C, ,alkyl is meant to include C_galkyl and the higher homologues thereof
having 7 to 20 carbon atoms such as, for example, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl, nonadecyl, eicosyl and the like C,_
walkyl is meant to include C, ,alkyl except for C,_alkyl; polyhaloC1_4alkyl is defined
as polyhalosubstituted Cy_4alkyl, in particular Cq_4alkyl substituted with 1 to 6
halogen atoms, more in particular difluoro- or trifluoromethyl; polyhaloCy_galicyl is
defined as polyhalosubstituted Cj.galkyl; polyhaloC, ;.alkyl is defined as
polyhalosubstituted C, jalkyl. The term Cj-4alkanediyl defines bivalent straight or

. branch chained alkanediyl radicals having from 1 to 4 carbon atoms such as, for

example, methylene, 1,2-cthanediyl, 1,3-propanediyl, 1,4-butanediyl and the like; C2-
galkanediyl defines bivalent straight or branch chained alkanediy] radicals having from
2 to 6 carbon atoms such as, for example, 1.2-ethaﬁediyl. 1,3-propanediyl,
1,4-butanediyl, 1,5-pentanediyl, I.G-hamediyl and the like.

Het', Het, Het’ and Het* are meant to include all the possible isomeric forms of the
heterocycles mentioned in the definition of Het', Het?, Het® and Het", for instance,
pyrroly! also includes 2H-pyrrolyl; triazolyl includes 1,2,4-triazolyl and 1,3,4-triazolyl;
oxadiazolyl includes 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyi and
1,3,4-oxadiazoly); thiadiazolyl includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl and 1,3,4-thiadiazolyl; pyranyl includes 2H-pyranyl and 4H-pyranyl.

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

23
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is benzthiazolyl, it may be 2—benzthiﬁlyl, 4-benzthiazolyl, 5-benzthiazolyl,

6-benzthiazolyl and 7-benzthiazolyl.

The C, 8cyl is derived from

acetic acid CH,COOH tridecanoic acid  C,,H,;,COOH
propionic acid C,H,COOH myristic acid C,:H,,COOH
butyric acid C,H,COOH pentadecanoic acid C, H,,COOH
valeric acid CH,COOCH palmitic acid C,:H;,COOH
hexanoic acid C,;H,,COOR heptadecanoic acid C, H,,COOH
heptanoic acid CH,;COOH stearic acid C,H;;COOH
octanoic acid CH,,COOH oleic acid C,;H,,COCH
nonanoic acid C,H,;,COOH linolic acid C,,H,,COOH
decanoic acid C,H,,COOH linolenic acid C,H,COOH
undecanoic acid  C,;H,,COOH nonadecanoic acid C,;H,;;COOH
lauric acid C,;H,,COOH icosanoic acid C,,H,,COOH

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 abie to form. The latter can conveniently be obtained by
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, (B)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-
2-hydroxybenzoic and the like acids, Conversely the sait form can be converted by
treatment with alkali into the free base form.

The compounds of formula (T) containing acidic protons may be converted into their
therapeutically active non-toxic metal or amine addition salt forms by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
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‘sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.
the benzathine, N-methyl-D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol,
hydrabamine salts, and salts with amino acids such as, for example, arginine, lysine and
the like. Conversely the salt form can be converted by treatment with acid into the free
acid form.

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

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
Het', Het® and Het® may be N-oxidized.

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention. For example, a hydroxy substituted triazine
moiety may also exist as the corresponding triazinone moiety; a hydroxy substituted
pyrimidine moiety may also exist as the corresponding pyrimidinone moiety.

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible sterecisomeric forms in which the compounds of formuia (I) can exist. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration, used herein in accordance with
Chemical Abstracts nomenclature, Stereochemically isomeric forms of the compounds
of formula (T) are obviously intended to be embraced within the scope of this invention.

The compounds of formula (T) and some of the intermediates in the present invention
contain one or more asymmetric carbon atoms. The pure and mixed stereochemically
isomeric forms of the compounds of formula (T)-are intended to be embraced within the
scope of the present invention.
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Whenever used hereinafter, the term "compounds of formula (I)" is meant to also
include their N-oxide forms, their pharmaceutically acceptable addition salts, and their

stereochemically isomeric forms.

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 carbon atom bearing the -X-R?, R’ and R* substituents; preferably in the para
position.

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

more of the following restrictions apply :

o pis0,lor2;

+ XisS, NR’, or a direct bond; more in particular NH or a direct bond;

+ ecach R independently is halo, polyhaloC, calkyl, C, 1, C, calkyloxy or aryl,
preferably, chloro or triflucromethyl, more preferably chloro;

. R’isHet' or C;_galky! substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C}-4alkyl)amino, C(=0)-Z-R" C.galkyloxy
optionally substituted with C(=0)-Z-R™, C;_galkyisulfonyloxy, C3.7cycloalkyl
optionally substituted with C(=0)-Z-R™, ary}, aryloxy, arylthio, Het', Het'oxy and
Het'thio; and if X is O, S or NR?, then R? may also represent aminothiocarbonyl,
C1-4alkylcarbonyl optionally substituted with C(=0)-Z-R", C; 4alkylthiocarbonyl
optionally substituted with C(=0)-Z-R", arylcarbonyl, arylthiocarbonyl,
Het'carbonyl or Het'thiocarbonyl; particularly R? is Het' or in the event X is NH, R
may also be aminothiocarbonyl or Het'carbonyl;

o R’ is hydrogen, methyl, ethyl, propyl or cyclohexyl; preferably, methyl;

« R'is hydrogen or methyl; preferably, methyl;

« R?and R* are taken together to form a 1,4-butanediyl;

+ R®is C, jalkylsulfonyl or aminosulfonyl;

+ R’ and R® are each independently hydrogen, C, ,alkyl, Het® or R%;

« R’and R" are each independently hydrogen, C, ,alkyloxyC, ,alkyl,

C, alkylcarbonyl, aminocarbonyl, Het'carbonyl, Het’ or R®,




10

15

20

25

30

+

L

-11-

R is cyano, nitro halo, C1.4alkyloxy, formyl, NR'R?, C(=O)NR"R", -C(=0)-Z-
R, aryl, arylcarbonyl, Het’, Het* and C(=0)Het’;

RM isdihydrofurany], C, ,.alkyl, C, ,alkyl substituted with one or more substituents
selected from phenyl, C, ,alkylamino, cyano, Het' and C, .cycloalkyl;

aryl is phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, cyano, halo, hydroxy, C1-4alkyl, C, ;cycloalkyl,
C1-4alkyloxy, formyl, polyhaloCj -4alkyl, NR’R", C(=O)NR’R", C(=0)-O-R",
-O-RS, phenyl, C(=0)Het’* and C, ,alkyl substituted with one or more substituents
each independently selected from halo, hydroxy, C1-4alkyloxy, C(=0)-Z-R", Het’
or NR’R'; ’

Het' is a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidiny! 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 Het?, R" and C, jalkyl optionally substituted with Het® or R';
preferably Het' is imidazolyl, oxadiazolyl, thiazolyl or pyridiny] each independently
and optionally substituted with one, or where possible, two or three substituents

each independently selected from Het?, R" and C,_alkyl optionally substituted with
Het’ or R',;

Het? is an aromatic heterocycle; moroe 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" and C, _jalkyl; '

Het' is piperidinyl, piperazinyl, morpholinyl and tetrahydropyranyl each independently
and optionally substituted with, where possible, one, two, three or four substituents each
independently selected from hydroxy, C, ,alkkyl, C, ,alkylcarbonyl, piperidiﬁyl and
C,..alky! substituted with one or two substituents independently selected from hydroxy,
C,.alkyloxy and phenyl; |

Het* is thienyl.
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Special compounds are those compounds of formula (I) wherein p is 2 and both R
substituents are chloro; more preferably the two chloro substituents are in the ortho

-positions relative to the carbon atom bearing the -X-R?, R® and R* substituents.

Particular compounds are those compounds of formula (I) wherein the 6-azauracil
moiety is in the para position relative to the carbon atom bearing the -X-R? R* and R*
substituents, and p is 2 whereby both R' substituents are chloro positioned ortho
relative to the carbon atom bearing the -X-R?, R® and R* substituents.

Other particular compounds are those compounds of formula (I) wherein X is a direct
bond and R? is a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidinyl 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 Het?, R" and C, ,alky] optionally substituted with Het? or R"'; more in
particular R? is optionally substituted thiazolyl, pyridinyl or oxadiazolyl.

Preferred compounds are those compounds of formula () wherein R? and R* are both
methyl and -X-R? is Het' wherein Het' suitably is optionally substituted thiazolyl,
pyridinyl or oxadiazolyl.

More preferred compounds are those compounds of formula (T) wherein R* and R* are
both methyl, -X-R? is optionally substituted 2-thiazolyl or 3-oxadiazolyl, the '
6-azauracil moiety is in the para position relative to the carbon atom bearing the -X-R?,
R’ and R* substituents, and p is 2 whereby both R’ substituents are chloro positioned
ortho relative to the carbon atom bearing the -X-R? R* and R* substituents.

In order to simplify the structural representation of the compounds of formula (I), the
group
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Compounds of formula (I) can generally be prepared by reacting an intermediate of -
formula (1) wherein W' is a suitable leaving group such as, for example, a halogen
atom, with an appropriate reagent of formula (III).

3
R‘-I—D + Xl — O +WH
o v o

Said reaction may be puforn;ed in a reaction~inert solvent such as, for example,
acetonitrile, N,N-dimethylformamide, acetic acid, tetrahydrofuran, ethanol or a mixture
thereof, Alternatively, in case the reagent of formula (1IT) acts as a solvent, no
additional reaction-inert solvent is required. The reaction is optionally carried out in
the presence of a base such as, for example, 1,8-diazabicyclo{5.4.0Jundec-~7-ene,
sodium bicarbonate, sodiumethanolate and the like. Convenient reaction temperatures
range between -70°C and reflux temperature.

In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified accordmg to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,
trituration and chromatography. -

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,
EP-A-0,232,932 and W099/02505.

Altemnatively, for instance, compounds of formula (T) r'nay generally be prepared by
cyclizing an
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intermediate of formula (IV) wherein L is a suitable leaving group such as, for
example, C, qalkyloxy or halo, and E represents an appropriate electron attracting group
such as, for example, an ester, an amide, a cyanide, C, jalkylsulfonyloxy and the like
groups; and climinating the group E of the thus obtained triazinedione of formula (V).
The cyclization can suitably be carried out by refluxing the intermediate (IV) in acidic
medium such as acetic acid and in the presence of a base such as, for example,
potassium acetate,

R ?’ T)' ﬁ ﬁ —_— nﬁf@ —_ O
aw) \)

Depending on its nature, E can be eliminated using various art-known elimination
procedures. For example when E is an amide or a cyano moiety, it can be hydrolized to
a carboxylic moiety by for instance refluxing the intermediate bearing the E group in
hydrochloric acid and acetic acid. The thus obtained intermediate can then be further
reacted with mercaptoacetic acid or a functional derivative thereof to obtain a
compound of formula (I). Said reaction is conveniently carried out at elevated

temperatures ranging up to reflux temperature.
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A suitable way to prepare intermediates of formula (IV) involves the reaction of an
intermediate of formula (VT) with sodium nitrate or a functional derivative thereof in an
acidic medium such as for example hydrochloric acid in acetic acid, and preferably in
the same reaction mixture, further reacting the thus obtained intermediate with a
reagent of formula (VII) wherein L and E are as defined above, in the presence of a
base such as, for example, sodium acetate.

T 9§ |
nq_% NsNO, ’ H,r\B‘ E * v_f’ »

x\; (VII‘)

An interesting subgroup within the present invention are those compounds of formula
() wherein -X-R? is an optionally substituted 2-thiazolyl moiety, said compounds
being represented by formula (I-a). The optionally substituted 2-thiazolyl moiety can
be incorporated in the compounds of formula (I-a) at different stages of the preparation
process.

For instance, scheme 1 depicts three possible ways to prepare compounds of formula (I-a).




-16-

!
I
|

: Scheme 1
Ve U A &
R+ T e oy T e
o l v
TN |

At C ot
o " “l"j"}“'@m " jo  0ab)
R! (X-a) RY
Yoo ] Y | K

1 S wfm\R“
T l)' w Rl ;
3 1
E sk O
- gM
RY S 14 H’P Rn% r*
) b 0-e)
(IX-b)
deprotection and formation of
formation of 6-azauracil ring
6-azauracil ring
n 1
Dg 1 AR ot
11 1
) Ly . R*
() ()

A first pathway involves the reaction of the cyano moiety in an intermediate of formula
(VIH) to the corresponding thioamide using H,S gas in a suitable solvent such as, for
example, pyridine and in the presence of a base such as, for example, triethylamine,

5 thus obtaining an intermediate of formula (TX-a). This thioamide can then be cyclized
with an intermediate of formula (XII) wherein W is a suitable leaving group such as,
for example, a halogen, e.g. bromo, in a suitable solvent such as, for example, ethanol.
The amino moiety in the resulting 2-thiazolyl derivative of formula (IX-b) can then be
further reacted as described hereinabove to form a 6-azauracil ring, thus obtaining a

10 compound of formula (I-a).
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A second pathway to form compounds of formula (I-a) involves first the protecting of
the amino moiety in an intermediate of formula (VII) by introducing a suitable”
protective group P such as, for example, an alkylcarbonyl group, using art-known
protection techniques. In the example of P being a alkylcarbonyl group, the
intermediates of formula (VII) can be reacted with the corresponding anhydride of .
formula alkyl-C(=0)-0-C(=0)-alkyl in an appropriate solvent such as, for example,
toluene. The thus obtained intermediate of formula (X-a) can then be further reacted
according to the first pathway described hereinabove. The final step, before formation
of the 6-azauracil ring can be initiated after having deprotected the amino moiety using
art-known deprotection techniques. In the example of P being a alkylcarbonyl group,
the intermediates of formula (X-c) may be deprotected by reacting them in a suitable
solvent such as, for example, ethanol, in the presence of an acid such as, for example,
hydrochloric acid.

A third pathway involves first the formation of the 6-azauracil ring as described.
hereinabove but starting from an intermediate of formula (VIIT), and subsequently
reacting the thus formed intermediate of formula (XI-a) with H,S and further reacting
the thicamide of formula (XI-b) with an intermediate of formula (XIT) as described in
the first pathway, to finally form a compound of formula (I-a).

Another interesting subgroup within the present invention are those compounds of
formula (I) wherein -X-R? is an optionally substituted 1,2,4-oxadiazol-3-yl moiety, said
compounds béi.ng represented by formula (I-b-1). The optionally substituted 1,2,4-
oxadiazol-3-yl moiety can be incorporated at the same stages of the reaction procedure
as depicted for the 2-thiazolyl derivatives in scheme 1.

For instance, analogous to one of the three pathways shown in scheme 1, compounds of
formula (I-b) can be performed by reacting an intermediate of formula (VIII) as
depicted in scheme 2.
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In said scheme 2, the cyano group of an intermediate of formula (VIII) is reacted with
“hydroxylamine or a functional derivative thereof in a suitable solvent such as, for
example, methanol, and in the presence of a base such as, for example sodium
5 methanolate. The thus formed intermediate of formula (X1II-a) is then reacted with an

intermediate of formuls (XIV) wherein W is a suitable leaving group such as, for
example, a halogen, e.g. chloro, in an appropriate solvent such as, for example,
dichloromethane, and in the presence of a base, such as, for example, N,N-(1-methyl-
ethyl)ethaneamine. The resulting intermediate of formula (XIII-b) is then cyclized to a

10  3-oxadiazolyl derivative of formula (XIII<). The amino moiety in the intermediates of
formula (XII-c) can then be transformed to the 6-azauracil ring as described above.-

-Still another interestng subgroup within the present invention are those compounds of
formula () wherein -X-R? is an optionally substituted 1,3,4-oxadiazol-2-yl moiety, said
15 compounds being represented by formula (I-b-2).

For instance, compounds of formula (I-b-2) can be prepared as depicted in scheme 3.

e
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The nitrile moiety in an intermediate of formula (XV) is transformed into a carboxylic
acid moiety using art-known techniques. For instance, the nitrile derivative may be
refluxed in a mixture of sulfuric acid and acetic acid in water. The carboxylic acid
derivative of formula (XVI-a) may the further be reacted with a chlorinating agent such
as, for example, thionyl chloride, to form an acylchloride derivative of formula (XVI-
b). Subsequently, The acyl chloride may be reacted with a hydrazine derivative of
formula (XVII) in a suitable solvent such as, for example, dichloromethane, and in the
presence of a base such as, for example N,N-(1-methylethyl)ethaneamine. The thus
formed intermediate of formula (XVI-c) may be cyclized to a 1,2,4-oxadiazol-2-yl
derivative of formuls (XVI-d) in the presence of phophoryl chloride.As a final step
before the formation of the 6-azauracil ring as described above, the nitro group in the
intermediates of formula (XVI-¢) is reduced to an amino group using art-known
reduction techniques such as, for instance, reducing the nitro group with hydrogenin’
methanol and in the presnece of a catalyst such as Raney Nickel.

Yet another interesting subgroup within the present invention are those compounds of
formula () wherein -X-R? is -NH-R?, said compounds being represented by formula
(I-c-1). Scheme 4 depicts a suitable pathway to obtain compounds of formula (I-c-1).
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In said scheme 4, the cyano moiety of an intermediate of formula (XI-a) is hydrolized to
the corresponding amide using art-known techniques such as, for instance, hydrolysis in
the presence of acetic acid and sulfuric acid. The thus formed amide in the intermediates

5  of formula (XVIII-a) can be transformed in an amine using (diacetoxyiodo)benzene or a
functional derivative thereof in a suitable solvent such as, for example a mixture of water
and acctonitrile. The amine derivative of formula (XVIII-b) can then be reacted with
benzotriazol-1-yloxytris(dimethylamino) phosphonium hexafluorophosphate as described
in Tetrahedron Letters No.14 (1975) 1219-1222 to obtain a compound, or with a

10 functional derivative thereof such as, for instance, an isothiocyanate, in an appropniate

solvent such as, for example, tetrahydrofuran.

Intermediates of formula (VIII) can be prepared as depicted in scheme 5.

Scheme 5
R o
uc\‘I:,W + Qm——h NM-QNO; —_— N%ﬂg,
(XIX) (XX Xv4) 3 XV) -

¢ 1
1§ (VIII)

An intermediate of formula (XIX) and an intermediate of formula (XX) may be reacted
in a suitable solvent such as, for example, dimethylsulfoxide, in the presence of a base
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such as, for example sodium hydroxide, to form an intermediate of formula (XV-a2).
The nitro moiety in the intermediates of formula (XV-a) may either be immediately
reduced to an amino group using art-known reduction techniques such as, for example,
reducing the nitro group with hydrogen in methanol and in the presnece o.f a catalyst
such as Raney Nickel, or may first be reacted with an intermediate of formula R*-W
wherein R* is the same as R* but other than hydrogen and W is a suitable leaving group
such as, for example, a halogen, e.g. iodo, in a suitable solvent such as, for example,

N N-dimethylformamide, and in the presence of a suitable basc such as, for example,
sodium hydride, before reducing the nitro moiety.

The compounds of formula (I) can also be converted into each other following art-
known procedures of functional group transformation such as, for example, those
mentioned in WO99/02505 and the ones exemplified in the experimental part
hereinafter.

The compounds of formula (I) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an
appropriate organic or inorganic peroxide. Appropriate 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
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.
dichloromethane, and mixtures of such solvents.

Pure stereochemically isomeric forms of the compounds of formula (T) may be obtained
by the application of art-known procedures. Diastereomers may be separated by
physical methods such as selective crystallization and chromatographic techniques, e.g.
counter-cwrent distribution, liguid chromatogmphy and the like.
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Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an awmeﬁc carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastereoisorers can be separated by physical
methods such as selective crystallization 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
or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the
intervening reactions occur steréospeciﬁcally.

An altermative manner of separating the enantiomeric forms of the compounds of
formula (T) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

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

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

The present compounds also inhibit the production of other chemokines such as
monocyte chemotactic protein-1 and -3 (MCP-1 and MCP-3). MCP-1 is known to
attract both T-cells, in which IL-5 production mainly occurs, and monocytes, which are
known to act synergetically with eoginophils (Carr et al., 1994, Immunology, 97, 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,
Immunology Today, 15(3), 127-133).

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

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

The present inhibitors of IL-5 production are particularly useful for administration via
inhalation.

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

aof
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In view of the above pharmacological properties, the compounds of formula (T) can be
used as a medicine. In particular, the present compounds can be used in the
manufacture of 8 medicament for treating eosinophil-dependent inflammatory diseases
as mentioned heréimbove, more in particular bronchial asthma, atopic dertmatitis,
allergic rhinitis and allergic conjunctivitis.

In view of the utility of the compounds of formula (I), there is ppvided a method of
treating warm-blooded animals, including humans, suffering from eosinophil-
dependent inflammatory diseases, in particular bronchial asthma, atopic dertmatitis,
allergic rhinitis and allergic conjunctivitis. Said method comprises the systemic or
topical administration of an effective amount of a compound of formula (I), a N-oxide
form, a pharmaceutically acceptable addition salt or a possible stereoisomeric form
thereof, to warm-blooded animals, including humans.

The present invention also provides compositions for treating eosinophil-dependent
inflammatory diseases comprising a therapeutically effective amount of a compound of
formula (I) and a pharmaceutically acceptable carrier or diluent.

To prepare the pharmaceutical compositions of this invention, a therapeutically
effective amount of the particular compound, in base form or addition salt form, as the
active ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which may take a wide variety of forms depending on the form of preparation
desired for administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for systemic administration such as parenteral
administration; or topical administration such as via inhalation, a nose spray or the like.
Application of said compositions may be by acrosol, e.g. with a propellent such as
nitrogen, carbon dioxide, a freon, or without 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
like will conveniently be used.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
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Dosage unit form as used in the specification and claims herein refers to physically '
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association -
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated muitiples 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-, B- or y-cyclo-
dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject
compounds are obviously more suitable due to their increased water solubility.

Appropriate cyclodextrins are a-, f-, y-cyclodextrins or cthers and mixed ethers thereof
wherein one or more of the hydroxy groups of the anhydroglucose units of the cyclo-
dextrin are substituted with C;_galkyl, particularly methyl, ethyl or isopropyl, e.g.
randomly methylated §-CD; hydroxyC,_galkyl, particularly hydroxyethyl, hydroxy-
propyl or hydroxybutyl; carboxyC,_galkyl, particularly carboxymethy] or carboxy-
ethyl; Cy_galkylcarbonyl, particularly acetyl; C;_salkyloxycarbonylC;_galky! or
carboxy-C_galkyloxyC;_salkyl, particularly carboxymethoxypropy! or carboxyethoxy-
propyl; Cy_galkylcarbonyloxyC,.galkyl, particularly 2-acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are -CD, randomly methylated p-CD,

2,6-dimethyl-g-CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl-y-CD, 2-hydroxypropyl-y-
CD and (2-carboxymethoxy)propyl-g-CD, and in particular 2-hydroxypropyl-p-CD
(2-HP-p-CD).

The term mixed ether denotes cyclodextrin derivatives wherein at least two
cyclodextrin hydroxy groups are etherified with different groups such as, for example,
hydroxypropyl and hydroxyethyl.
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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
by various analytical techniques, preferably, as measured by mass spectrometry, the
M.S. ranges from 0.125 to 10.

The average substitution degree (D.S.) refers to the average number of substituted
hydroxyls per anhydroglucose unit. The D.S. value can be determined by varions
analytical techniques, preferably, as measured by mass spectrometry, the D.S. ranges
from 0.125 to 3.

Due to their high degree of selectivity as IL-S inhibitors, the compounds of formula (T)
as defined above, are also usefiil to mark or identify receptors. To this purpose, the
compounds of the present invention need to be labelled, in particular by replacing,
partially or completely, one or more atoms in the molecule by their radioactive
isotopes. Examples of interesting labelled compounds are those compounds having at
least one halo which is a radioactive isotope of iodins, bromine or fluorine; or those
compounds having at least one 11C-atom or tritium atom.

One particular group consists of those compounds of formula () wherein R3 and/or R4
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
isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g.
1225, 123y, 1255 131F; radioactive bromides, e.g. 75Br, 76Br, 77Br and 82Br, and
radioactive fluorides, e.g. 18F. The introduction of a radioactive halogen atom can be
performed by a suitable exchange reaction or by using any one of the procedures as
described hereinabove to prepare halogen derivatives of formula (I).

Another interesting form of radiolabelling is by substituting a carbon atom t;y a
11C-atom or the substitution of a hydrogen atom by a tritium atom.

Hence, said radiolabelled compounds of formula (I) can be used in a process of
specifically marking receptor sites in biological material. Said process comprises the
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steps of (a) radiolabelling a compound of formula (I), (b) administering this radio-
labelled compound to biological material and subsequently (c) detecting the emissions
from the radiolabelled compound. The term biological material is meant to comprise
every kind of material which has a biological origin. More in particular this texm refers
to tissue samples, plasma or body fluids but also to animals, specially warm-blooded
animals, or parts of animals such as organs.

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

When used in in vivo assays, the radiolabelled compounds are administered in an
appropriate composition to an animal and the location of said radiolabelled compounds
is detected using imaging techniques, such as, for instance, Single Photon Bmission
Computerized Tomography (SPECT) or Positron Exmmon 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 visualized by the
imaging techniques mentioned hereinabove. This process of imaging an organ by
administering a radiolabelled compound of formula (I) and detecting the emissions
from the radioactive compound also constitutes a part of the present invention.

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

Experimental part

In the examples hereinafter, “DMSO” stands for dimethylsulfoxide, “RT" stands for
room temperature, “DMF” stand for N,N-dimethylformamide, “ EtOAc” stands for
ethylacetate, “ DIPE” stands for diisopropylether and “THF” stands for
tetrahydrofuran.

arati f the ini edi m
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a8) A mixture of 2-chloropropionenitrile (0.2 mol) and 1,3-dichloro-5-nitrobenzene

. (02 mol) in DMSO (50m!) was added dropwise at RT to a solution of NaOH (1 mol) in

DMSO (150ml) while the temperature was kept below 30°C. The mixture was stirred
at RT for 1 hour, then poured out on ice and acidified with HCL The precipitate was
filtered off, washed with H,0O and taken up in CH,Cl,. The organic solution was
washed with H,0, dried, filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl/cyclohexane 70/30).
The pure fractions were collected and the solvent was evaporated, yielding 19.5 g
(40%) of ()-2,6-dichloro-a-methyl-4-nitrobenzeneacetonitrile (interm. 1).

b) NeH 80% (0.0918 mol) was added portionwise at 0°C under N, flow to a solution of
intermediate (1) (0.0612 mol) in DMF (100ml). The mixture was stirred at 0°C under
N, flow for 1 hour. CH,I (0.0918 mol) was added dropwise at 0°C. The mixture was
stirred at 50°C for 12 hours, then poured out on ice and extracted with EtOAe. The
organic layer was separated, washed with H,0, dried, filtered and the solvent was
evaporated, yielding 17.1g of 2,6-dichloro-a,a-dimethyl-4-nitrobenzeneacetonitrile
(interm. 2). _

¢) A mixture of intermediate (2) (0.066 mol) in CH,OH (200ml) was hydrogenated at
RT under a 3 bar pressure for 1 hour with Raney Nickel (15g) as a catalyst. After
uptake of H,, the catalyst was filtered through celite, washed with CH,0H and the
filtrate was evaporated, yielding 17.1g of 4-amino-2,6-dichloro-a,c-dimethylbenzene-
acetonitrile (interm. 3).

Example A2

a) A solution of NaNQ, (0.36 mol) in H,O (50 ml) was added to a solution of
intermediate (3) (0.34 mol) in acetic acid (700 ml) and HC1 (102 ml), stirred at 10°C.
The reaction mixture was stirred for 80 minutes at 10°C. A powdered mixture of
sodium acetate (1.02 mol) and diethyl(1,3-dioxo-1,3-propanediyl)biscarbamate (0.374
mol) was added and the reaction mixture was stirred for 40 minutes. The reaction
mixture was poured out onto crushed ice. The precipitate was filtered off, washed with
water, taken up into CH,Cl,, and the layers were scparated. The organic layer was
dried, filtered and the solvent evaporated, yielding 138.5 g (84%) of diethyl N,N-
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[2-[[3,5-dichloro-4-(1-cyano-1-methylethyl)phenyl]hydrazono]-1,3-dioxo-1,3-propane-
diyl]dicarbamate (interm. 4).

b) A solution of intermediate (4) (0.28 mol) and potassium acetate (0.28 mol) in acetic -

acid (1000 ml) was stirred and refluxed far 3 hours. The reaction mixture containing
ethyl {[2-[3,5-dichloro-4-(1-cyano-1-methylethyl)phenyl]-2,3,4,5-tetrahydro-3,5-
dioxo-1,2,4-triazin-6-yl]carbonyl]carbamate (interm. 5) was used as such in the next
step.

¢) Intermediate (5) (crude reaction mixture) was treated with HCI 36% (0.84 mol).
The reaction mixture was stirred and refluxed for 4 hours, then stirred at RT over the
weekend. The reaction mixture was poured out onto crushed ice and this mixture was
extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent
evaporated, yielding 111.6 g of 2-[3,5-dichloro4-(1-cyano-1-methylethyl)phenyl]-
2.,3,4,5-tetrahydro-3,5-dioxo-1,2,4-triazine-6-carboxylic acid (interm. 6).

d) A suspension of intermediate (6) (0.28 mol) in mercaptoacetic acid (250.0 ml) was
stirred for 4 hours at 100 °C, then allowed to cool to RT and stirred overnight. The
reaction mixture was poured out onto crushed ice and this mixture was extracted with
CH,Cl,. The separated organic layer was dried, filtered and the solvent evaporated.
Toluene was added and azeotroped on the rotary evaporator. The residue was purified
by short column chromatography over silica gel (eluent: CH,C1/CH,OH 98/2). The
pure fractions were collected and the solvent was evaporated. The residue was stirred
in DIPE, filtered off, washed with DIPE, then dried, yielding 36.8 g (41%) of 2,6-di-
chloro-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-2(3H)-yl)-a,a-dimethylbenzene-
acetonitrile. The filtrate was stirred in DIPE and the resulting precipitate was filtered
off, washed with DIPE, and dried, yielding 2.5 g (3%) of 2,6-dichloro-4-(4,5-dihydro-
3,5-dioxo-1,2,4-triazin-2(3 H)}-y1)-a,a-dimethylbenzeneacetonitrile (interm. 7).

€) A solution of intermediate (7) (0.107 mol) and N,N-bis(1-methylethyl)ethanamine
(0.315 mol) in pyridine (500 ml) was stirred and heated to 80°C. H,S was allowed to
bubble through this solution for 24 hours at 80°C. H,S gas inlet was stopped and the
reaction mixture was stirred over the weekend at RT. The solvent was evaporated.
CH,C1,/CH,OH (500 ml; 9:1) was added, and this mixture was poured out into 2 N HCl
(1000 ml) at 0°C. The mixture was stimred for 10 minutes. The precipitate was filtered
off and dried, yielding 23.2 g (64%) of 2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-1,2,4]-
a,a-dimethylbenzeneethanethioamide (interm. 8).
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Example A3

-Reactioﬂ under N2 atmosphere. A solution of intermediate (8)(0.0125 mol) and
o .
Br O

(0.0157 mol) in ethanol (60 ml) and DMF (30 ml;
dried over molecular sicves) was stirred for 6.5 hours at 60 °C, then overnight at RT.
The solvent was evaporated. The residue was taken up into water (100 m!) and this
mixture was extracted with CH2CI12 (100 ml). The separated organic layer was dried
(MgSO04), filtered and the solvent evaporated, then co-evaporated with toluene. The
residue (13 g) was purified by flash column chromatography over silica gel (eluent:
CH2CI2/CH30H 100/0, then 99/1, ending with 98/2). The desired fractions were
collected and the solvent was evaporated. Toluene was added and azeotroped on the
rotary evaporator. The residue (6.5 g) was crystallized from CH3CN. The precipitate
was filtered off, washed with CH3CN and DIPE, then dried (vacuum, 50 °C), yielding
3.17 g (46.5 %) of ethyl-2-[1-{2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-
2(3H)-yl]phenyl]-1-methylethyl}-4-phenyl-5-thiazoleacetate (intermediate 9) having a
melting point of 148°C.

Example A4
A mixture of intermediate (9) (0.00183 mol) and NaOH 1N (0.0055 mol) in CH,OH

(25 ml) and THF (25 ml) was stirred overnight at RT. The reaction mixture was
acidified with 1N HCI1 (8 ml), and the product was taken up into EtOAc. The organic
layer was washed with brine, dried, filtered and the solvent was evaporated. The
residue was crystallized from CH,CN. The precipitate was filtered off, washed with
DIPE, and dried, yielding 0.8 g (79%) of 2-[1-{2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-
1,2,4-triazin-2(3 H)-yl)phenyl]-1-methylethyl]-4-phenyl-5-thiazoleacetic acid
(intermediate (10)).

Example A5
First a solution of bromine (0.02 mol) in CH2CI2 (20 m!) was added dropwise at 10°C

under N2 flow to a mixture of a compound of formula

i
|
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(0.0227 mol) in CH2CI2 (50ml). The mixture was stirred at 10°C for 1 hour. H20 and
solid K2CO3 were added. The organic layer was separated, dried (MgSO4), filtered
and the solvent was evaporated. The reaction was carried out 4 times, using the same
quantities and combining the residues yielding 14 g (51%) of 1,1-dimethylethyl a-
bromo-(-oxo-benzenepropanoate. A mixture of intermediate (8) (0.0119 mol), 1,1-
dimethylethyl c-bromo-p-oxo-benzenepropanoate (0.0137 mol) and K,CO, (0.0357
mol) in CH,CN (55ml) was stirred at room temperature for 3.5 hours. Ice and EtOAc
were added. The mixture was acidified with HCI 3N. The organic layer was separated,
dried (MgSO4), filtered and the solvent was evaporated. The product was used without
further purification. Yielding: 8g of intermediate 11 having the formula

Q

Example A6
Intermediate (11) (0.0119 mol) and tert.-butanol (24g) were stirred and refluxed for 2

hours. The mixture was brought to room temperature. The solvent was evaporated. The
residue was taken up in CH2CI2. The organic solution was washed with H20, dried
(MgS04), filtered and the solvent was evaporated. The residue (7.8g) was purified by
column chromatography over silica gel (eluent: CH2C12/CH30H 99/1; 15-40 um).
Two fractions were collected and their solvents were evaporated. Yielding: 2.66g
(fraction 1) and 0.7g fraction 2 (50%). Fraction 2 was purified by column
chromatography over C 18 (eluent: CH3OH/NH40Ac 0.5% 80/20; column:
HYPERSIL C 18 3 pm). The pure fractions were collected and the solvent was
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evaporated. Yielding: 0.45g of intermediate 12 having a melting point of 130°C and
represented by the formula

o
Y Y

Example A7
Intermediate 12 (0.00465 mol) was added portionwise at 0°C-10°C to trifluoroacetic

acid (35ml). The mixture was stirred at room temperature for 3 hours and poured out
into H20. The precipitate was filtered off, washed with H20 and taken up in CH2CI2.
The organic layer was separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue (2.4g) was purified by column chromatography over silica gel
(eluent: CH2C12/CH30H/NH4OH 97/3/0.2; 15-40 um). The pure fractions were
collected and the solvent was evaporated. The residue was crystallized from CH3CN.
The precipitate was filtered off and dried. Yielding: 1.16g of intermediate 13 having a
melting point of 232°C and represented by the formula

H
OY l
C ]
N
H” S
O Cl
Example A§
1,1'-carbonylbis-1H-imidazole (0.0159 mol) was added portionwise at RT under N2
flow to a solution of intermediate (13) (0.00795 mo!l)} in DMF {60 m!). The mixture

was stirred at RT overnight. H2S was bubbled through the mixture for 1 hour. The
mixture was stirred at RT for 1 hour, poured out into a sarurated NaCl solution and
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extracted twice with CH2CI12. The combined organic layer was dried (MgSO4), filtered
and the solvent was evaporated. The product, interm. 14 represented by the formula

o os

Cl

was used without further purification.

Example A9
A mixture of intermediate (8) (0.0158 mol) and

Br O
A A e

o (0.0237 mol) in ethanol (60m!) and DMF (40mI)
was stirred at 60°C for 4 hours. The solvent was evaporatéd. EtOAc was added. The
organic solution was washed 3 times with H20, dried (MgSO4), filtered and the
solvent was evaporated. The residue (11.2g) was purified by column chromatography
over silica gel (eluent: CH2C12/CH30H 98/2; 15-40 um). The desired fractions were
collected and the solvent was evaporated. Yielding: 4.2g (47%). Part of this fraction
(1.5g) was crystallized from petroleum ether and DIPE. The precipitate was filtered off
and dried. Yielding: 1.15g of intermediate 15 having a melting point of 126°C and

represented by the formula
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A mixture of intermediate (15) (0.0045 mol) and NaOH (0.0135 mol) in methanol
(30ml) and THF (30m1) was stirred at room temperature for 12 hours, poured out on
ice, acidified with HCI and extracted with EtOAc. The organic layer was separated,
dried (MgSO4), filtered and the solvent was evaporated. The residue (2.2g) was
purified by column chromatography over silica gel (eluent: CH2CI12/CH30H/NH40H
95/5/0.1; 15-40 pm). The pure fractions were collected and the solvent was evaporated.
Yielding: 1.5g (64%). Part of this fraction (1g) was crystallized from diethyl ether. The
precipitate was filtered off and dried. Yielding: 0.5g of intermediate 16 having a
melting point of 192°C and represented by the formula

sl g

S

Cl
M\O 0

Example A1l
a) NaOCH, 30% (0.592 mol) was added to a solution of hydroxylamine hydrochloride

(0.1085 mol) in CH,0H (200 ml), stirred at RT. The mixture was stirred for 10
minutes. Intermediate (3) (0.0542 mol) was added portionwise and the resulting
reaction mixture was stirred and refluxed overnight. The solvent was evaporated. The
residue was partitioned between CH,Cl, and water. The organic layer was separated,
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dried, filtered and the solvent was evaporated. The residue was stirred in DIPE, filtered
off, washed with DIPE, and dried, vielding 3.7 g of (26%) 4-amino-2,6-dichloro-N'-
hydroxy-a,a-dimethylbenzeneethanimidamide (interm. 17).

b) A solution of intermediate (17) (0.0323 mol) and N, N-bis(methylethyl)ethanamine
(0.0339 mol) in CH,Cl, (190 ml) was stirred at 15°C, A solution of 2-methylbenzoyl
chiloride (0.0323 mol) in CH,Cl, (10 ml) was added dropwise and the resulting reaction
mixture was stirred for one hour. Water was added. The organic layer was separated,
dried, filtered and the solvent was evaporated. Toluene was added and azeotroped on
the rotary evaporator, yielding 13.0 g of [1-amino-2-(4-amino-2,6-dichlorophenyl)-2-
methylpropylidenyl]amino 2-methylbenzoate (interm. 18).

¢} A solution of intermediate (18) (0.0323 mol) and p-toluenesulfonic acid

(0.0323 mol) in DMSO (100 ml) was stirred for 30 minutes at 150°C. The reaction
mixture was cooled. Water was added and this mixture was extracted with foluene.
The separated organic layer was dried, filtered and the solvent evaporated. The residue
was purified by short column chromatography over silica gel (eluent: CH,Cl,). The
desired fractions were collected and the solvent was evaporated. The concentrate was
co-evaporated with EtOAc, yielding 11.7 g of 3,5-dichloro-4-[1-[5-(2-methylphenyl)-
1,2,4-oxadiazol-3-yl]-1-methylethyl]benzenamine (interm. 19).

d) A solution of intermediate (19) (0.0302 mol) and HCI conc. (0.0906 mol) in acetic
acid (100 ml) was stirred at 0°C. A solution of NaNO, (0.032 mol) in water (10 ml)
was added dropwise at 0°C. The reaction mixture was stirred for 1 hour at 0°C. A
powdered mixture of sodium acetate (0.0906 mol) and diethyl(l,3-dioxo-1,3-
propanediyl)biscarbamate (0.0332 mol) was added portionwise. The mixture was
allowed to warm to RT and stirred for 1 hour, Water was added and this mixture was
extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent
evaporated, yielding diethyl! N A'-[2-[[3,5-dichloro-4-[1-[5(2-methylphenyl)-1,2,4-
oxadiazo]-3-y1}-1-methylethyl]phenyl}hydrazono]-1,3-dioxo-1,3-propanediyl]-
dicarbamate (interm. 20).

e) A solution of intermediate (20) (0.0302 mol) and sodium acetate (0.0302 mol) in
acetic acid (200 ml) was stirred and refluxed for 3 hours. The reaction mixture was
poured out into water and this mixture was extracted with CH,Cl,. The separated
organic layer was dried, filtered and the solvent evaporated. Toluene was added and
azeotroped on the rotary evaporator, yielding ethy! {[2-[3,5-dichloro-4-[1-{5-(2-methyl-
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phenyl)-1,2,4-oxadiazol-3-yl]-1-methylethyl)phenyl}-2,3,4,5-tetrahydro-3,5-dioxo-
1,2,4-triszin-6-yl]carbonyl]carbamate (interm. 21).

f) A mixture of intermediate (21) (0.0302 mol) in HCI 36% (10 ml) and acetic acid
(200 ml) was stirred and refluxed overnight. The reaction mixture was poured out onto
crushed ice and this mixture was extracted with CH,Cl,. The separated organic layer
was dried, filtered and the solvent evaporated, yielding 16.3 g of 2-[3,5-dichloro-4-{1-
[5-[2-methylphenyl)-1,2,4-0xadiazol-3-yl}-1-methylethyl]phenyl]-2,3,4,5-tetrahydro-
3,5-dioxo-1,2,4-triazine-6-carboxylic acid (interm. 22).

Example Al2

A mixture of intermediate (22) (0.0133 mol) in mercaptoacetic acid (7ml) was stirred at
175°C for 2 hours. The mixture was cooled, poured out into ice water, basified with
K,CO, and extracted with EtOAc. The organic layer was separated, washed with H,0,
dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,CL/CH,0H 99/1). The pure fractions were
collected and the solvent was evaporated, yielding 2.2g (36%) of intermediate 23
represented by the formula

A mixture of intermediate (23) (0.0011 mol), 1-bromo-2,5-pyrrolinedione (0.0011 mol)
and dibenzoyl peroxide (catalytic quantity) in CCl, (30 ml) was stirred and refluxed for
3 hours, The mixture was allowed to cool to RT. The mixture was filtered over
dicalite and the filtrate contained 2-[4-[1-[5-[2-(bromomethyl)phenyl]-1,2,4-0xadiazol-
3-yl]-1-methylethyl]-3,5-dichlorophenyl]-1,2,4-triazine-3,5(2H,4H)-dione
(intermediate 24).
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Example Al4

A solution of intermediate (24) (0.017 mol) and KCN (0.034 mol) in ethano} (100 ml)
and H20 (30 ml) was stirred for 8 hours at 60°C. The solvent was evaporated under
reduced pressure. The residue was taken up into CH2CI2, then washed with water,
dried (MgSO04), filtered and the solvent was evaporated. Yield: 8.2 g of interm.25
represented by the formula

O

Example A15
A solution of intermediate (25) (0.017 mol) in HOAc (50 mi), H,SO, (50 ml) and H,0

(50 ml) was stirred and refluxed for 2 hours. The reaction mixture was poured out into
ice-water and the resulting precipitate was filtered off, washed, then dissolved in
CH2C12. The organic solution was dried, filtered and the solvent was evaporated. The
residue was purified over silica gel on a glass filter (eluent: CH2C12/CH30H 95/5).
The desired fractions were collected and the solvent was evaporated. The residue was
purified by HPLC over RP BDS Hyperprep C18 (100 A =, 8 pm; gradient elution with
(0.5% NH40Ac in water/CH3CN 90/10)/CH30H/CH3CN). The pure fractions were
collected and the solvent was evaporated. The residue was stirred in hexane, filtered off

and dried (vacuum, 60 °C). Yield: 0.084 g of intermediate 26 represented by the
formula '
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A solution of intermediate (26) (0.0014 mol) in SOCI2 (15 ml) was stirred and refluxed
for 1 hour. SOCI2 was evaporated under reduced pressure. Toluene was added and
azeotroped on the rotary evaporator, yielding 100% of intermediate 27 represented by
the formula

B.
Example B1

A mixture of 3-bromodihydro-2(3H)-furanone (0.0081 mol) in DMF (16ml) was added
dropwise at room temperature to a mixture of intermediate (10)(0.00773 mol) and
NaHCO, (0.0081 mol) in DMF (30ml). The mixture was stirred at 70°C for 5 hours and
brought to room temperature. H20 and a saturated NaCl solution were added. The
mixture was extracted with BtOAc. The organic layer was separated, dried (MgSO4),
filtered and the solvent was evaporated. The residue (5g) was purified by column
chromatography over silica gel (eluent: CH2C12/CH30H 98/2; 15-40 pm). The pure
fractions were collected and the solvent was evaporated. The residue was taken up in
DIPE, The precipitate was filtered off and dried. Yielding: 1.24g compound 1 having a
melting point of 72°C and represented by the formula
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A solution of 1-bromopentadecane (0.0051 mol) in DMF (18ml) was added dropwise at
room temperature to & mixture of intermediate (10) (0.00483 mol) and NaHCO,
(0.0051 mol) in DMF (10ml). The mixture was stirred at 70°C for 5 hours and at 45°C
overnight, then brought to room temperature. H20 and NaCl was added. The mixture
was extracted with EtOAc. The organic layer was separated, washed with a saturated
NaCl solution, dried (MgS04), filtered and the solvent was evaporated. The residue
(3.8g) was purified by column chromatography over silica gel (eluent:
CH2C12/CH30H 98/2; 15-40 um). The pure fractions were collected and the solvent
was evaporated. Yielding: 0.49g compound 2 having a melting point of 80°C and
represented by_ the formula

Example Bl ,

A solution of 3-bromodihydro-2(3H)-furanone (0.0073 mol) in DMF (12ml) was added
dropwise at RT to a mixture of intermediate (13) (0.00695 mol) and NaHCO, (0.0073
mol) in DMF (22ml). The mixture was stirred at 70°C for 2.5 hours, brought to RT and
poured out into H20. The precipitate was filtered off and taken up in CH2C12. The
organic layer was separated, washed with H20, dricd (MgSO4), filtered and the solvent
was evaporated. The residue (5.4g) was purified by column chromatography over silica
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. gei (eluent: CH2CI2/CH3OH 98/2; 15-40 um). The desired fractions were collected

and the solvent was evaporated. The residue was crystallized from CH3CN, diethyl
ether and DIPE. The precipitate was filtered off and dried. Yielding: 1.3g. This fraction
was recrystallized from CH3CN, 2-propanone and diethyl ether. The precipitate was

 filtered off and dried. Yielding: 0.89g compound 3 having a melting point of 208°C and

represented by the formula

W og

Cl

NaHCO, (0.00835 mol) was added dropwise at 5°C under N2 flow to a mixture of
intermediate (14) (0.00795 mol) in DMF (22ml). Then a solution of 3-bromodihydro-
2(3H)-furanone (0.00835 mol) in DMF (12ml) was added dropwise. The mixture was
brought to RT and stirred at RT for 30 min and then poured out into H20 and a
saturated NaCl solution. A small amount of HCI 3N was added. The precipitate was
filtered off and taken up in CH2CI2. The organic layer was separated, dried (MgSO4),
filtered and the solvent was evaporated. The residue (5.1g) was purified by column
chromatography over silica gel (eluent: CH2C12/CH30H 98.5/1.5; 1540 pm). The
pure fractions were collected and the solvent was evaporated. The residue was
crystallized from CH3CN, diethyl ether and DIPE. The precipitate was filtered off and
dried. The residue was recrystallized from CH3CN, diethyl ether and DIPE. The
precipitate was filtered off and dried. Yielding: 0.85g compound 4 having a melting
point of 212°C and represented by the formula
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Example BS

A mixture of 3-bromodihydro-2(3H)-furanone (0.00172 mol) in DMF (5ml) was added
dropwise at RT to a mixture of intermediate (16) (0.00172 mol) and NaHCQ, (0.00172
mol) in DMF (5ml). The mixture was stirred at 70°C for 5 hours, poured out into H20
and a saturated NaCl solution and extracted with EtOAc. The organic layer was
separated, washed several times with H20, dried (MgSO04), filtered and the solvent was
evaporated. The residue (1.2g) was purified by column chromatography over silica gel
(eluent: CH2C12/CH30H 98/2; 15-40 pm). The desired fractions were collected and
the solvent was evaporated. The residue was purified again by column chromatography
over silica gel (eluent: CH2CI2/2-propanol 97/3; 15-40 um). The desired fractions were
collected and the solvent was evaporated. Yielding: 0.13g compound 5 having a
melting point of 110°C and represented y the formula

H
|

S N c
S
0: l oY, Cl

A solution of intermediate (27) (0.001 mol) in ethanol (15 ml) and dichloromethane (15
ml) was stirred and refluxed for one hour. The solvent was evaporated under reduced
pressure. The residue was dissolved in CH2Cl12, washed with water, dried (MgS04),
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ﬁltaéd and the solvent was evaporated. The residue was purified by HPLC over

" Hyperprep C18 (eluent: ((0.5% NH40Ac in H20)/CH3CN 90/10YCH3CN (0 min)

10

15

80/20, (44 min) 20/80, (57-61 min) 0/100) . The desired fractions were collected and
the solvent was evaporated. The residuc was stirred in hexane, filtered off, washed and

. dried (vacuum, 60 °C). Yield: 0.059 g compound 6 having a melting point of 157°C

and represented by the formula

Example B7

A mixture of intermediate (10) (0.00387 mol) and 1,1’-carbonylbis-1H-imidazole
(0.0058 mol) in dichloromethane (40ml) was stirred at RT for 90 minutes, then
cyclohexylmethano! (0.0058 mol) was added. The mixture was stirred at RT overnight,
diluted with CH2CI2 and washed twice with an aqueous solution of NaCl. The organic
layer was separated, dried (MgS04), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH2CI2/EtOAc 50/50). The pure fractions were collected and the solvent was
evaporated. The residue was crystallized from EtOAc. The precipitate was filtered off,
washed with DIPE and dried at 50°C overnight. Yielding: 1.43g compound 7 with a
melting point of 180°C and represented by the formula




RM—-O’(Q

Cl
wherein R" is cyclohexylmémyl.
The following table 1 lists compounds of formula (IA) which were prepared according
to the same procedure.
COMPOUND NO, R MELTING POINT (°C)
8 0
N-Cl'-lz
C Hz’ -
O
9 Isopentyl 148
10 2-phenyl-ethyl 130
11 3-phenyl-n-propyl 114
12 2-(N,N’- 136
diisopropylamino)-ethyl
13 2-cyano-cthyl 179
14 N
-cHy
N
H
15 3-cyclohexyl-n-propyl | 130
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16 4phenyln-buyl | 128
17 * Cyclopropylmethyl
18 3-cyclopropyl-n-propyl
19 o X
Cvor
Hz. -
20 /\
0O N—CH,
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1. A compound having the formula . oy naq.

|
P -
. 0
R
i 1L
Rz > r
a N-oxide, a pharmaceutically acceptable addition salt or a stereochemically isomeric

form thereof, wherein :

p represents an integer being 0, 1, 2, 3 or 4;

X represents O, S, NR’ or a direct bond or-X-R? taken together may represent cyano;

Y represents O, S, NR?, or S(0),;

cach R’ independently represents C(=0)-Z-R", C1-Galkyl, halo, polyhaloC1.galkyl,
hydroxy, mercapto, C1-galkyloxy, C1-6alkylthio, C1.6alkylcarbonyloxy, aryl, cyano,
nitro, Het®, R, NR'R® or C, ,alkyl substituted with C(=0)-ZR", Hef’, R® or NR'R";

R’ represents Het', C3.7cycloalkyl optionally substituted with C(=0)-Z-R", Cy_galkyl or
C1-galky! substituted with one or two substituents selected from C(=0)-Z-R", hydroxy,
cyano, amino, mono- or di(C1-4alky!)amino, C1.galkyloxy optionally substituted with
C(=0)-Z-R", C1.galkylsulfonyloxy, C3_7cycloalkyl optionally substituted with C(=0)-
Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and if X is O, S or NR”, then
R? may also represent aminothiocarbonyl, C1.4alkylcarbonyl optionally substituted with
C(=0)-Z-R", Cy.4alkylthiocarbonyl optionally substituted with C(=0)-Z-R",
arylcarbonyl, arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;

R’ represents hydrogen, C, qalkyl or C, ,cycloalkyl;

R* represents hydrogen, C, qalkyl or C, ,cycloalkyl; or

R’ and R* taken together form a C, alkanediyl;

R’ représents hydrogen or Cy 4alkyl;

each R® independently represents C1-galkylsulfonyl, aminosulfonyl, mono- or di(C,_alkyl)-
aminosulfonyl, mono- or d.i(benz}l)aminosulfonyl, polyhaloCj.galkylsulfonyl,
C1-6alkylsulfinyl, phenylC, ,alkylsulfonyl, piperazinylsulfonyl, aminopiperidinyl-
sulfonyl, piperidinylaminosulfonyl, N-C, alkyl-N-piperidinylaminosulfonyl or mono-or
di(C,_alkyl)aminoC,_,alkylsulfonyl;
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each R’ and each R are independently selected from hydrogen, C, ,alkyl, hydroxyC, atkyl,
dihydroxyC, ,alkyl, aryl, arylC, ,alkyl, C, alkyloxyC, ,alkyl, C, alkylcarbonyl,
arylcarbonyl, Het’carbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl, arylaminocarbonyl,
arylaminothiocarbonyl, Het*aminocarbonyl, Het'aminothiocarbonyl, C, ,cycloalkyl,
pyridinylC, _alkyl, C1-4alkanediyl-C(=0)-Z-R", -C(=0)-Z-R", -Y-C, alkanediyl-
C(=0)}Z-R", Het’, Het* and R%;

R’ and R"® are each independently selected from hydrogen, C, alkyl, hydroxyC, ,alkyl,
dihydroxyC, jalkyl, phenyl, phenylC, ,alkyl, C, ,alkyloxyC, ,alkyl, C, ,alkylcarbonyl,
phenylcarbonyl, Het’carbonyl, mono- or di(C, alkyl)aminoC, ,alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het’aminocarbonyl,

Het’ aminothiocarbonyl, C, ;cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-Z-R",
-C(=0)-Z-R", -Y-C, ,alkanediyl-C(=0)-Z-R", Het’, Het* and R,

each R independently being selected from hydroxy, mercapto, cyano, nitro, halo,
trihalomethyl, C]-4alkyloxy optionally substituted with C(=0)-Z-R", formyl,
trihaloC, ,alkylsulfonyloxy, RS, NR'R®, C(=O)NR"R"’, -C(=0)-Z-R", -Y-C, ,alkanediyl-
C(=0)-Z-R", aryl, aryloxy, arylcarbonyl, C, ,cycloalkyl optionally substituted with
C(=0)-Z-R™, C, .cycloalkyloxy optionally substituted with C(=0)-Z-R", phthalimide-2-
yl, Het’ and C(=O)Het’;

R" and R are each independently selected from hydrogen, C,_alkyl, hydroxyC, ,alkyl,
dihydroxyC, alky}, phenyl, phenylC, ,alkyl, C, ,alkyloxyC, ,alkyl, C, ;alkylcarbonyl,
phenylcarbonyl, mono- or di(C, (alkyl)aminoC, ,alkyl, phenylaminocarbonyl,
phenylaminothiocarbonyl, C, ,cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-Z-
RY, -C(=0)-Z-R™, -Y-C,_alkanediyl-C(=O)-Z-R* and R;

each R" independently represents C, , alkyl substituted with one or more substituents
selected from phenyl, di- C, alkylamino, cyano, Het! and C, , cycloalkyl, hydrogen,

C, ,cacyl (having a straight or branched, saturated or unsaturated hydrocarbon chain
having 1 to 20 carbon atoms), C, j,alkyl, C, ,cycloalkyl, polyhaloC, ,,alkyl or a radical
of formula
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whereinnisOto Sandmis 1 to 4;
R*, R", R, R® R* and R! are each independently hydrogen, C, calkyl or
Cs.cycloalkyl; or
R° and R’ taken together may form -CH,-CH,-, -CH,-CH,-CH,- or -CH,-
CH,-CH,-CH,-;
R, and R, are each independently C, , alkyl;

each Z independently represents O, S, NH, -CH,-O- or -CH,-S- whereby -CH,- is

attached to the carbonyl group;
-Z-R™ taken together form a radical of formula

/CH z"cw N ‘§<m-n:

CH, O=—R

4y ®
R" and R' are each independently selected from dihydroxyC, ,alkyl, ary], arylC, ,alkyl,

C, alkyloxyC, ,alkyl, -C(=0)-Z-R", arylcarbonyl, mono- or di(C, ,alkyl)aminoC, alkyl,
arylaminocarbonyl, arylaminothiocarbonyl, Het’aminocarbonyl, Het*aminothiocarbonyl,

pyridinylC, ,alkyl, Het’, Het* or R%;

aminocarbonylmethylene or mono-or di(C, jalkyl)aminocarbonylmethylene;

aryl represents phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, azido, cyano, hato, hydroxy, C1-4alkyl, C, ,cyclo-

- ‘.J.'_)

/‘Ef ¥ it
®) .

®
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alkyl, C1-4alkyloxy, formyl, polyhaloC1.4alkyl, NR°R™, C(=O)NR’R¥, C(=0)-Z-R",
RS, -O-R, phenyl, Het’, C(=O)Het’ and C, ,alky] substituted with one or more

substituents each independently selected from halo, hydroxy, Cl.4n.lkyloxy, C(=0)-Z-
_R% -Y-C,_.alkmed:yl—C(=0)—Z—R" Het’ or NR°R';

Ha‘ represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazolinyl,

pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl, thiolanyl,
dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl,
pyrmrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, dioxanyl, dithianyl,
trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl, isobenzofuranyl,
benzothiazolyl, benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl, 1H4-pyrazolo[3,4-
d]pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phtalazinyl,
quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and imidazo[2,1-b]-
thiazolyl; wherein said heterocycles each independently may optionally be substituted
with one, or where possible, two or three substituents each independently selected from
Het?, R" and C,_alkyl optionally substituted with one or two substituents independently
selected from Het? and RY,;

Het® represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazolinyl,

pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl, thiolanyl,
dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl,
1H-pyrazolo{3,4-d]pyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridiny! and
imidazo[2,1-b]thiazolyl; wherein said heterocycles each independently may optionally
be substituted with one, or where posasible, two or three substituents each independently
selected from Het!, R" and C, jalkyl optionally substituted with one or two substituents
independently selected from Het* and R11;

Het’ represents a monocyclic heterocycle selected from pyrrolidinyl, piperidinyl, piperazinyl,

morpholinyl, thiomorpholiny] and tetrahydropyranyl; wherein said monocyclic
heterocycles each independently may optionally be substituted with, where possible, one,
two, three or four substituents each independently selected from hydroxy, C,_alky),
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C,alkyloxy, C, alkylcarbonyl, piperidinyl, NRR", C(=0)-Z-R", R® and C, jalkyl -

substituted with one or two substituents independently selected from hydroxy, s ITT '

C,.alkyloxy, phenyl, C(=0)-Z-R", -Y-C, jalkanediyl-C(=0)-Z-R*, R® and NR'ZR",

Het'! represents a-monocyclic heterocycle selected from pyrrolyl, imidazoly'l, pyrazolyl, .

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothi:_;zolyl, thia-
diazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and triazinyl
provided however that '
R? is other than C, ; alkyloxycarbonylC, ,alkyl, aminocarbonyl; and
R’, R%, R® and R" are other than aminocarbonyl, C, ,alkylcarbonyloxy- C, alkylcarbony!,
hydroxy C, alkylcarbonyl, C, ,alkyloxycarbonylcarbonyl C(=0)-O-R", C,.
AlkanediylC(=0)-O-R" and —-Y-C, jalkanediylC(=0)-O-R"; and
R' and R" are other than C, ,alkylcarbonyloxy-C, ,alkylcarbonyl, hydroxy C,.
Alkylcarbonyl, C, alkylcarbonylcabonyl; and
R'! is other than C(=0)-0-R", Y-C, ,alkanediyl - C(=0)-OR", C(=O)NH,, C(=O)NHC,
«alkyl or C(=O)NHC, ,cycloalkyl; and
R is other than hydrogen, C, jalkyl, C, ,cycloalkyl, aminocarbonylmethylene, mono- or
di (C,_,alkyl) aminocarbonylmethylene in the event Z is 0; and
R" and R'® are other than aminocarbonyl, C,_alkylcarbonyloxy-C, alkylcarbonyl,
hydroxy C,_,alkylcarbonyl or C, jalkyloxycarbonylcarbonyl; and
Aryl is other than phenyl substituted with C(=0)-0-R" C(=0)NH,, C(=O)NHC, ,alkyl,
C(=0)NHC, cycloalkyl and/or with C,_alky! substituted with C(=0)-O-R™ or Y-C,_
(Alkanediyl - C(=0)-O-R"; and
Het® is other than a monocyclic heterocycle substituted with C(=0)-0O-R" and/or with C,_
Alkyl substituted with C(=0)-0-R" and/or Y-C, ,alkanediyl - (=0)-O-R'; and
The said compound of formula (T) contains at least one ~ C(=0)-Z-R' moiety.

. A compound as claimed in claim 1 wherein the 6-azauracil moiety is in the para

position relative to the carbon atom bearing the -X-R?, R® and R* substituents.

. A compound as claimed in claims 1 or 2 wherein R? is a monocyclic heterocycle

selected from pymrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyranyl, pyridazinyi and triazinyl, wherein said monocyclic
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heterocycles each independently may optionally be substituted with one, or where
possible, two or three substituents each independently selected from Het?, R" and
C, . alky! optionally substituted with Het® or R"".

4. A compound as claimed in any one of claims 1 to 3 wherein R® and R* are both
methyl and -X-R? is Het'.

6

5. A compound as claimed in any one of claims 1 to 4 wherein p is 1 or 2 and each R’

1s chloro.

A

. 6. A compogsition comprising a pharmaceutically acceptable carrier and, as active \

ingredient, a therapeutically effective amount of a compound as claimed in any one
of claims 1 to 5,

7. A process for preparing a composition as claimed in claim 6, , wherein a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically

effective amount of a compound as defined in any one of claims 1 to 5.

8. A compound as claimed in any one of claims 1 to 5 for use as a medicine.

9. Use of a compound as claimed in any one of claims 1 to 5 in the manufacture of a
medicament for treating eosinophil-dependent inflammatory diseases,

10. A process for preparing a compound as claimed in claim 1, characterized by,

a) reacting an intermediate of formula (I) whercin W' is a suitable leaving group with an
appropriate reagent of formula (IIT) optionally in a reaction-inert solvent and optionalty
in the presence of a base at a temperature ranging between - 70°C and reflux temperature;

151

(T)p
+ H—X—R} ——— n‘r{;

o
O+rwH

N

N

~
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wherein R' R, R}, RY, p and X are as defined in claim 1 or;

b) eliminating the group E of a triazinedione of formula (V)
i i
HR,— >
x\ | NH x\nz N NH
r2
NTL% o NVLKO
)

wherein E is an appropriate electron attracting group and R', R?, R*, X and p are as
defined in claim 1;
and, if desired, converting compounds of formula (I) into each other following art-known

_ transformations, and further, if desired, converting the compounds of formula (I), into a

therapeutically active non-toxic acid addition salt by treatment with an acid, or into 2
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 salt into the free acid by treatment with acid; and
also, if desired, preparing stereochemically isomeric forms or N-oxide forms thereof.
11. A process of marking a receptor comprising the steps of

a) radiolabelling a compound as defined in claim 1;

b) administering said radiolabelled compound to biological material,

¢) detecting the emissions from the radiolabelled compound.

12. A process of imaging an organ, characterized by, administering a sufficient
amount of a radiolabelled compound of formula (I) in an appropriate composition, and
detecting the emissions from the radioactive compound.
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The present invention is concerned with the compounds of formula
iR
—c—Q o
):( "vt
R? 0

the N-oxides, the pharmaceutically acceptable addition salts and the stereochemically
isomeric forms thereof, wherein p is 0 to 4; X is O, S, NR® or a direct bond; Y is O, S, NR®
or S(O),; R' independently is C (=0)-Z-R!4 ,C1.galkyl, halo, polyhaloC}galkyl, hydroxy,
mercapto, C-galkyloxy, C1-galkylthio, C1-galkylcarbonyloxy, aryl, cyano, nitro, Het’,
NR'R* or substituted C, ;alkyl; R’ is Het', C3_7cycloalky! or optionally substituted
C1.6alkyl and if X is O, S or NR?, then R? may also represent C(=0)-Z-R14,
aminothiocarbonyl, C_4alkylcarbonyl, C1_4alkylthiocarbonyl, arylcarbonyl,
arylthiocarbonyl, Het'carbonyl o Het'thiocarbonyl; R* and R* independently are hydrogen,
C,alkyl or C, ,cycloalkyl or R? and R* together form a C, calkanediyl; R? is hydrogen or
C.4alkyl; R” and R" are independently hydrogen, optionally substituted C,  alkyl, aryl, a
carbony! containing moiety, C, cycloalkyl, -Y-C, jalkanediy}-C(=0)-Z-R" or Het’; R is
hydrogen, C, ,alkyl, C, ,cycloalkyl, C, 5, acyl or another radical; Z is O, S, NH, -CH,0- or
-CH,S- whereby -CH,- is attached to the carbony] group; aryl is optionally substituted
phenyl; Het', Het’, Het’ and Het* are optionally substituted heterocycles, provided that the
said compounds contain at least one -C(=0)-Z-R,, moiety; to processes for their
preparation and pharmaceutical compositions comprising them. It further relates to their

use as a medicine.
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REIVINDICACIONES 27-12-1999 EP99126035.7
1. Un compuesto que tiene la siguiente formula:
1
o R
| T 0
Ré— ®

\ 3¢
L ‘\\T/R\NH
iz Naw o

un AN-6xido, una sal de edicién farmacéuticaﬁenﬁé aceptable o
una de sus formas estereoquimicamente isoméricas, donde:

p representa un entero que es 0, 1, 2, 3 o 4;

X representa 0, 5, NR® o un enlace directo o -X-R2 tomados
conjuntamente pueden representar cilano;

Y repreasenta O, S, NRB, o S(0Q)2;

cada R?! independientemente representa C(=0)-Z-R4, alquilo
ci-8, halo, polihaloCi-©alquilo, hidroxi, mercapto,
alquiloxiCi-e, alquiltio Ci-e, alquilcarboniloxi Ci-e, arilo,
clano, nitro, Het3, Re, NR7R® o alquilo Ci-4 sustituido por
C(=0)-Z-R14, Het®, R8® o NR7R®E;

R2 representa Hetl, cicloalgquilo Cs-7 sustituldo opcional por
C(=0)-Z-R1i4, alquilo Ci-s 0 alguilo Ci-e sustituido por uno o
dos sustitutos que se 8selecclonan a partir de C(=0)-Z-R14,
hidroxi, ecianc, amino, mono- o di(alquilo Ci-4)amino,
alquiloxi Ci-s sustituido opcionalmente por C(=0)-Z-Ri4,
alquilsulfoniloxi Ci-s, cicloalquilo Ca-7 sustituido
opcionalmente por C(=0)-Z-K14, arilo, ariloxi, ariltio, Het?l,
Hetloxl y Hetltiq; y s8i X es O, S, o NRE, entonces RZ2 puede
también rebresentqr el aminotiocarbonilo, alquicarbonilo Ci-a

sustituido opclonalmente por C{(=0)-Z-R14, alguiltiocarbonilo

. h (712
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Ci-a sustituido opcionalmente por C(=0Q)-Z-R4,. arilcarbonilo,
ariltiocarbonilo, Hetlcarbonilo o Hetltlocarbonilo;

R2 representa hldrégeno, alguilo Ci-s o clcloalguilo Ca-7;
R4 representa hidrégeno, alquilo Ci-s o cicloalquilo Ca-7; o
R3® ¥y R4 +tomados conjuntamente forman un alcanediilo Cz-s;

R8 representa hidrégeno o alquilo Ci-4;

cada R® independlientemente representa el alguilsulfonilo Ca-
8. aminosulfonilo. mono- o di(alquilo Ci-4)—aminosulfonilo,
mono- o di{benzil)aminosulfonilo, rolihaloCi-
ealquilsulfonilo, alquilsulfinilo Ci-s, fenilCa-~
4alqpilsu1fonilo, piperazinilsulfonilo, aminopiperidinil-
sulfonilo, piperidinilaminosulfonilo, Melquilo Ci-a-MN
piperidinilaminosulfonilo o mono-o di(alquilo Ci-4)aminoCi-

aalgquilsulfonilo;

cada R7 y cada RB se seleccionan independientemente a partir
del hidrégeno, alquilo Ci-4, hidroxiCi-salquilo, dihidroxiCi-
aalquilo, arilo, arilCi-galquilo, algquiloxiCi-asalquiloCi-a,
alquilcarbonilo Ci-a, arilcarbonilo, Het3carbonilo, mono- o
di(alquilo Ci-a)aminoCi-salguilo, arilaminocarbonilo,
arllaminotiocarbonilo, Het®aminocarbonilo,
Het3aminotiocarbonilo, cicloalquilo Ca-7, piridiniliCi-
aalquilo, alcanediilo Ci1-4-C(=0)-Z-R14, -C(=0)-Z-R14, -Y-
alcanediilo Ci-4-C(=0)-Z-R14, Het3, Het4 y RS; o R7 y Re
tomados Junto con el atomo de nitrégeno al cual se adhleren

forman un radical de la sigulente formula:

o 0 0
é‘“’ é"/ d‘“"
. a&b“‘-
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R v R1©2 ge seleccionan cada -uno independientemente del
hidré6geno, &alquilo Ci-a, hidroxiCi-4alquilo, dihidrox101-
aalquilo, fenilo., fenilCi-4alquilo, alquiloxiCi-4alquiloCi-a4,

alquilcarbonilec Ci-a, fenilcarbonilo, Het3carbonilo, mono- o

di(alquilo Ci-4)aminoCi-aalgquilo, fenilaminocarbonilo,
fenilaminotiocarbonilo, Het3aminocarbonilo,
Het3aminotiocarbonilo, cicloalquilo Cs-7, piridinilCi-

4alquilo, alcanedillo Ci-4-C{(=0)-Z-R14, -C(=0)-Z-R14, -Y-
alcanediilo C1-4-C(=0)-Z-R14, Het3, Het4 v RB; o R® y R10
tomados junto con ei dtomoc de niprégeno al cual se adhieren

forman un radical de la siguiente formula:

O

/ N/

cada R21 independientemente se s8selecciona del hidroxi,
mercapto, ciano, . nitro, halo, trihalométilo, alguiloxi Ci-a
sustituido opclonalmente por C(=0)-Z-R14, formilo, trihaloCi-
qalquilsulfoniloxi, R®, NR7RSB, CF=0)NR15R13, -C(=0)-Z2-R14, -
Y-alcanedillo Ci-4-C(=0)-Z-R14, &arilo ariloxi, arilcarbonilo,
eclecloalquilo Ca-7 sustituido opcionalmente por C(=0)-Z-Ri4,
cicloalquiloxi Ca-7 sustituido opcionalmente por C(=0)-Z-R14,

ftalimido-2-1l1o, Het3 y C(=0Q)Het3;

Ri2 y R232 gon cada uno seleccionados independientemente &
partir del hidrégeno, alguilo Ci—a, hidroxiCi-asalguilo,
dihidroxiCi-aalguilo, fenilo, fenilCi-4alquilo, alquiloxiCi-

aalquilo Ci-4, alquilcarbonilo Ci-a, fenilecarbonilo, mono- o

di(algquilo Ci-4)aminoalguiloc Ci-4, fenilaminocarbonilo,
(28
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N

fenilaminotiocarbonilo, cicloalquilo Ca-7, piridinilCi-
aalquilo, alcanediilo Ci-4-C(=0)-Z-R34, -C(=0)-Z-R14, -Y-
alcanedillo Ci1-4-C(=0)-Z-R14 y RS; o R12 y R15 tomados Junto
con el dtomo de nitrdgeno ;1 cual se adhieren forman un

radical de la siguiente formula:
o - q

N N

cada R14 representa independientemente hidrégeno, aciloc Ci-zo
(que tiene una cadena recta o bifurcada, saturada o
insaturada de hidrocarbono gque tiene de 1 a 20 A4tomos de
carbono), alquilo Ci-=zo, alguenilo Ca-zo sustituido
opcionalmente por fenilo, alquinilo Ca-zo, cicloalguilo Ca—v7,
polihaloalquiloCi-2z0, Het®, fenilo o alquilo Ci-zo sustituido
por uno o mds sustitutos seleccionados a partir del hidroxi,
NR17 ,R18, fenilo, mono- o di-(alquiloCi-4)amino, ciano, Het?®,
alguiloxicarboniloCi-a, fenilo alquilxicarboniloCi-4 y

cicloalquiloCs-7, o R14 representa un radical de la formula

0
c
’( e o)crrCHz‘o/ Fn
0 | n 2
(Ri)s ' Rm
(a) O
T | D ore
A /“\ Se ST —poF
o R 2 L “o—rf
(c) (d) (e)
Rg - sRg 0 °
S ]
oL SN Newr
o_ 0 \"/ cHy R (C Holre
5 0
6
(h) () @) CaBRIEL Ru=fSYEL Lmo ®
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(n (s) )

donde mes 1 a 4, nes 085, qes 0 a2y sesoad;
Re, Rp, Re, R4, Re y RTf son cada una independientemente
hidrégeno, alquilo Ci-e, fenilo o cicloalguilo Ce-7; ©
R® vy RT tomados conjuntamente pueden former -CHz-CHz-, -
CHz-CH=z-CHz-, o -CHz—-CHz-CH=z2-CHz-;

Ra, Rn ¥y Rx eon cada uno independjentemente hidrégeno o
algquiloCi-a;

R1 es algquiloCi-a;

Ra es -0-Rn. alquiloCi-s, fenilo o cicloalguiloCa-7

sustituido opclonalmente por alqulloxiCi-a;

donde Em es hidr6geno o alqulloxiCi-4 ¥ Rn es hidrégeno,

alquiloCi-a, cicloalquiloC;—v, fenilo o fenilalquiloCi-4
cada Z independientemente representa O, S, NH, -CHz-0- o -
CHz-5- donde -CHz- se adhiere al grupo carbonilo; o

-Z-R14 tomada conjuntamente forma un radical de la siguiente

e
T . GABRIEL RUEDA C
TRADUCTOR OFICIAL

RESOLUCION 599§ DE NOV. 19-82
MINISTERIQ DE JUSTICIA :



'F:'ﬁ'ﬁi .

formula
q o
CH, N\
/ “CN ~ CH; P\O_Rf
63 (8)

Ri& y Ri® gson cada uno Vy de manera independiente
sgelecclonados a partir del hidrégeno, algquiloCi-4, hidroxi
alquliloCi-4, dihidroxi alquiloCi-4. &arileo, arilo algquiloCi-a,

alquiloxiCi-4alquiloCi-4, -C(=0)}~-Z-R14, arilcarbonilo, mono-

o di(alquiloCi-a)amino alquiloCi-4, arilaminocarbonilo,
arilaminotiocarbonilc, - aminocarbonilmetileno, mono- O
di(alquiloCi-a4)aminocarbonilmetileno, Het3aminocarbonilo,

Het3aminotlocarbonilo, piridinil alquiloCi-a, Het3, Het4 o
K&: o RiB8 y R16 tomados Junto con el Atomoc de nitrdégeno al

cual se adhieren forman un radical de la siguiente formula:

O
0 O

Ve N N~

R17 vy Raie son cada uno y de manera independiente

seleccioandos a partir del hidrégeno, alquiloCi-4,
hidroxialquiloCi-4, dihidroxialquiloCi-4, fenilo,
feniloalquiloCi-a, alquiloxiCi-4alquiloCi-4,

alquilcarboniloCi-a, fenilcarbonilo, mono- o di(alquiloCi-
4 Yamino alguiloCi-a4, fenilaminocarbonilo,
fenilaminotidcarbonilo, " cicloalquiloCa-7, piridinilo
alquiloCi-a4, alcanediiloCi-4-C(=0}-Z-alquiloCi-g, -C(=0)-Z-

alquiloCi-s, -Y-alcanediiloCi-4-C(=0)-Z-alquiloCi-s y RE;

Z4

ub‘
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arilo representa el fenilo sustituido opcionalmente pgr'uno,_
dos o tres sustitutos cada uno de ellos seleccionados
independientemente a partir del nitro, azido, clano, halo,
hidroxi, salquilo Ci-4, cicloalguilo Cs-7, algulloxi Ci-a,
formilo, polihalo alguiloCi-4, NRPR*©, C(=0)NR®PR1°9, C(=0)-2Z-
R14, Re, -0-Re, fenilo, Het3, C(=0)Het3. y alguiioCi-a
sustituldo por uno o més sustitutos donde cada uno de ellos
se selecciona independientemente a partir del halo, hidroxi,
alguiloxiCi-a, C(=0)-2-R14, -Y-alcanediiloCi-a4-C(=0)-Z-R24,
Het3 o NRPR1O;

Het?* representa un heterociclo seleccionado a partir del
pirrolilo, pirrolinilo, imidazolilo, imidazolinilo,
Pirazolilo, pirazolinilo, triazolilo, tetrazolilo, furanilo,
tetrahidrofuranilo, tienilo, tiolanilo, dioxolanilo,
oxazolilo, oxazolinllo, I1soxazollilo, tiazollilo, tiazolinilo,
isotiazolilo, tiadiazolilo, o;adiazoiilo, piridinilo,
pirimidinilo, Pirazinilo, Piranilo, piridazinilo,
pirrolidinilo, piperidinilo, piperazinilo, morfolinilo,
tiomorfolinilo, dioxanilo, ditianilo, tritianilo, triazinilo,
benzotienilo, isobenzotienilo, benzofuranilo,
isobenzofuranilo, benzotiazolilo, benzoxazolilo,
benzimlidazolile, indolilo, isoindolilo, indolinilo, purinilo,
l1Fplrazolol[3,4-d] pirimidinilo, benzimidezolilo, quinolilo,
isoquinolilo, cinnolinilo, ftalazinilo, quinazolinilo,
quinoxalinilo, tiazolopiridinilo, oxazolopiridinilo e
imidazo[2,1-bl-tiazolilo; donde los mencionados heterociclos
cada uno de ellos y en forma independiente pueden sustituirse
opcionalmente por wuno, dentro de 1lo posible, dos o tres
sustitutose cada wuno seleccionados 1independientemente del
Het2, R11 y alquilo Ci-4 sustitulido opclonalmente por uno o

it
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dos pustitutos selecclionados independientemente del .Het=2 y

Rll;

Het2 representa un heterociclo seleccionado del pirrolilo,

epirrolinllo, imidazolilo, imidazolinilo, pirazolilo,
pirazolinilo, triazolilo, tetrazolilo, furanilo,
tetrahidrofuranilo, tienilo, tiolanilo, dioxolanilo,

oxazolilo. oxazolinilo, 1isoxazolilo, tiazolilo, tiazolinilo,
ictiazolilo, tiadiazolilo, oxadiazolilo, piridinilo,

pirimidinilo. pirazinilo, plranilo, piridazinilo, dioxanilo,

ditianilo, tritianilo, triazinilo, benzotienilo,
isobenzotienilo, benzofuranilo, isobenzofuranilo,
benzotiazolilo, benzoxazolilo, indolilo, isoindolilo,

indolinilo, purinilo, 1Apirazolo(3,4-d] pirimidinilo,
benzimidazoliio, gquinelilo, isoquinolilo, cinnolinilo,
ftalazinilo, qQuinazolinilo, gquinoxalinilo, tlazolopiridinilo,
Sxazolopiridinilo e imidazo[2,1-b)-tlazolilo; donde 1los
mencionados heterociclos cada uno de ellos y en forme
independiente pueden sustituirse opclonalmente por uno,
dentro de .lo poslble. dos o tres sustitutoe cada uno
selecclonados independientemente del Het4, R11l y alquilo Ci-a
sustituido opcionalmente POr uno o dos sustitutos

seleccionados independientemente del Het4 y R11;

Het2 representa un heterociclo monociclico seleccionado del
pirrolidinilo, piperidinilo, piperazinilo, morfolinilo,
tiomorfolinilo y tetrahidropiranilo; donde 1los heterociclos
moniciclicos mencionados cade unc de ellos independientemente
pueden pser opclonalmente sustituidos por wno, dos, tres o
cuatro posibles sustitutos, cada uno de ellos seleccionados

independientemente del hidroxi, algquilo Ci-4, alguiloxi Ci-a,

,A’,],ﬁ:"
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alquilcarboniloCi-4, piperidinilo, NR12R13, C(=0)-zZ-R14, R® y
alquiloCi-4 sustituido por uno o dos sustitutos seleccionados
independientemente del hidroxi, alquiloxiCi-4, fenilo, C(=0)-
Z-R14, -Y-alcanediiloCi-4-C(=0)-2-R14, R® y NR12R13;

Het4 representa un heterociclo monociclico seleccionado del
pirrolilo. imidazolilo, pirazolilo, triazolilo, tetrazolilo,
furanilo, tienilo, oxazolllo, . isoxazolilo, tiazolilo,
isotiazolllo, tiadiezolilo, oxadiazaolilo, piridinilo,
pirimidinilo, pirazinilo, pirazinilo, piranilo, piridazinilo

vy triazinilo;

Het® representa un heterociclo seleccionado a partir del
pirrolilo, pirrolinilo, imidazolilo, imidazeolinilo,
pirazolllo, pirazolinilo., triezolillo, tetrazolilo, furanilo,
tetrahidrofuranilo tienilo, tiolanilo, dioxolanilo,
oxazolilo, oxazolinilo, 1isoxazolilo, tiazolilo, tiazolinilo,
isotiazolilo, tiadiazolilo, oxadiazolilo, piridinilo,
pirimidinilo, pirazinilo, piranilo, piridazinilo,
pirrolidinilo,’ piperidinilo, piperazinilo, morfolinilo,
tiomorfolinilo, tetrahidropiranilo, dioxanilo, ditianilo,
tritianilo, triazinilo, benzotienilo, isobenzoticenilo,
benzofuranilo, isobenzofuranilo, benzotiazollilo,
benzoxazolilo, benzodioxanilo, indelilo, isoindolilo,
indolinilo, purinilo, 1£Fpirazolo[3,4-d)pirimidinilo,
benzimidazolilo, quinolilo, isoquinolilo, cinnolinilo,
ftalazinilo, quinazolinilo, quinoxalinile, tiazolopiridinilo,
oxazolopiridinilo y imidaz[2,1-bltiazolilo; donde los
heterociclos moniciclicos mencionados cada uno de ellos
independientemente pueden ser opclonalmente sustituidos por

uno, dos, tres o cuatro posibles sustitutos, cada uno de
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TRADUCTO

RESOLUCTON 5996 D

MINISTERIO DE J

[

——

£t

YTLS
UEDA CH

R OFICIAL
E NOV. 29-82
USTICIA



i

LGERTD

ellos seleccionados independientemente del hidroxi, alquilo
Ci-a. algulloxi Ci-a, alguilcarboniloCi-a, piperidinilo,
NRi7R18, C(=0)-Z-alquiloCi-s, RS, sulfonamido vy alquiloCi-4
sustituildo por unc o dos sustitutos seleccilonados
independientemente del hidroxi, alquiloxiCi-a4, fenilo, C(=0)-
Z-alquiloCi-e, -Y-alcanediiloCi-4-C(=0)-Z-alquiloCi-s, RE ¥
NR17R18;

a condicién de que:

- R2 pgea distinto del alquiloxicarboniloCi-salduiloCi-s,
aminocarbonilo; y

- R7, R8, RP y R10 gean distintos del aminocarbonilo,

alquilcarboniloxiCi-a~alquilcarboniloCi-a, hidroxi
alquilcarboniloCir-a, alquiloxicarbonilcarboniloCi-4a
C(=0)-0-R12, alcanediiloCi-4C{=0)-0-R19® o -Y-

alcanediiloCi-4C(=0)-0-R19; y

- R12 y R1® psean distintos del alquilcarboniloxiCi-a-
alquilcarboniloCi-4, hidroxi  alquilcarboniloCi-4, o
alquilcarbonilcaboniloCi-a; ¥

- R11l ¢s distinto de C(=0)-0-R18, Y-alcanediiloCi-a -
C(=0)-0R19, C(=0)NHz, C(=C)NHalquiloCi-4 o
C(=0)NHcicloalquiloCa-7; y

- R18 y R18 gon distintos del  aminocarbonilo,
alguilcarboniloxiCi-4-alquilcarboniloCi-a, hidroxi
alquilcarbonliloCi-4 o alguiloxicarbonilcarboniloCi-4; ¥

- Arilo es distinto del fenilo sustituido por C(=0)-Q-Ri®
C(=0)NH=, C(=0)NHalquiloCi-4, C(=0)NHcicloalquiloCa-7
v/o por algulloCi-4 sustituildo por C(=0)-0-R1®? o Y-
alcanediiloCi-a - C(=0)~0-R14; y

- Het® ee distinto del heterociclo monociclico sustituido

por C(=0)-0-R1® y/o0 por algquiloCi-4 sustituido rpor

w(n
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C(=0)-0-R1® y/0 Y-alcanediiloCi-a - (=0}-0Q-R1P; y
- en cada una de las condiciones anteriores R1® se define
como hidrégeno, alguiloCi-a, clcloalquiloCa-7,
aminocarbonilmetileno o) mono- o di(alquiloCi-
4a)amlinocarbonilmetileno; y
- El compuesto mencionado de la formula (I) contiene por

1o menos un medio -C{(=0Q)-Z-R14,

2. Un compuesto segin se describe en la relvindicaciéon
1 donde la porcién 6-azauraclilo se encuentra en una para
posiclién relativa al 4tomo de carbono que lleva los

sustitutoa -X-R2, R3 y R4,

3. Un compuesto segun se describid en las
reivindicaciones 1 o 2 donde R2 es un heterociclo monociclico
seleccionado a partir de pirrolilo, imidazolilo, piraszolilo,
triazolilo, tetrazolilo, furanilo, tienilo, oxazolilo,
isoxazolilo, tiazolilo, lsotiazolilo, tiadiazollilo,
oxadiazolile, piridinilo, pirimidinilo, pirazinilo, piranilo,
piridazinilo y triazinilo, donde los mencionados heterociclos
monociclicos pueden cada uno independientemente y en forma
opcional sustituirse por uno, o 8i es posible dos o tres
sustitutos cada uno de ellos selecclonados independientemente

del Het2, R11 vy alquilo Ci-4 suastituido opcionalmente por

Het2 o R11.

4. Un compuestc segin se describid en una de las

reivindicaciones 1 a 3 donde R® y R4 son ambos metilo y -X-R2

es Hetl.

yes
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5. Un compuesto segin 8e describid en wuna .dé las

reivindicaciones 1 a 4 donde p es 1 o 2 y cada Rl es cloro.

6. Un compuesto que comprende un portador
farmacéuticamente acebptable y como ingrediente activo una
cantidad terapéuticamente eflcaz de un compuesto segin se

relvindica en una de las reivindicaclones 1 a 5.

7. Un proceso para la preparacién de un compuesto
segin se reivindica en la reivindicacién 6, donde un portador
farmacéuticamente aceptable se mezcla intimamente con una
cantidad terapéuticamente eficaz de un compuesto segin se

define en una de las reivindicacliones 1 a 5.

8. Un compuesto segun s8e define en una de las

reivindicaciones 1 a 5 para utilizarse como medicamento.

9. La utilizaclén de un compuestc segin se défine en
una de las reivindicaciones 1 a 5 para la elaboracidén de un
medicamento para el tratamientc de enfermedades inflamatories

eosindfilo-dependientes.

10. Un proceso para la preparacién de un compuesto
gsegiin se define en la reivindicacién 1, que comprende el paso

de:

(a) la reaccién de un intermedio de la formula (II) donde W*
eg un grupo adecuado saliente que tiene un reactivo apropiado
de la formulas (III) opcionalmente en un solvente inerte a la
reaccién y opcionalmente en presencia de una base a -una
temperatura entre -70°C y la temperatura de reflujo;
GABRIEL RUEDA ch'ﬂaf—:,—
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donde R1. R2, R3, R4, p v X corresponden a la definicién dada

en la reivindicacién 1 o;

b) eliminacién del grupc E dp una triazinediona de 1la

formula (V)

Y , R}

L/ e SRV
PR HR,
A kKA

o O 0

) E

®% ®",

donde E es un electré6n apropiado que atrae al grupo y R%, RZ2,
R8, R4, X v p corresponden a la definiclién dada en la

reivindicacién 1; y

8l se desea 8e transforman los compuestos de la formula (I)
en cada una de las sigulentes transformeciones conocidas en
la técnica y posteriormente si se desea se transforman los
compuestos de la formula (I), en una sal de adicidén dcida no
téxica terapéuticamente activa por tratamiento con un &cido,
o en una sal de adicién ' base no téxica terapéuticamente
activa por tratamiento con una base, o© 1inversamente, la
transformacién de la forma de la sal de adicién dcida en 1la
base libre por medio del tratamiento con alcali, o 1la
transformacién de la sal de adicién de base en el dcido libre

15 GABRIEL RUEDA C.
TRADUCTOR QFICIAL
RESOLUCION 5996 DE Nov. 2992
MINISTERIO DE JUSTICIA



s+

por tratamiento con @cido; y ademds. sl BsBe desea, la
preparacidn de las formas estereoquimicamente isoméricas de

sus formas N-Gxido.

11. Un proceso de marcacién de un receptor gque

comprende los siguientes pasos:

a) radioetiqueteado de un compuesto segin se define en la
reivindicacién 1;

b} 'administracién_ de dicho compuesto radioetiqueteado al
matefial biclégico, .

c) deteccién de lag emisiones provenlentes del compuesto

radioetigqueteado.

12. Un proceso de imagen de un 6rgano, caracterizado
por, la administracién de una cantidad suficiente de wun
compueato radloetiqueteado de la formqla (1) €n una
composicién apropiada, .y la deteccién de las emieiones

provenlentes del compuesto radiocactivo.

13. Un compuesteo de la formula:

o)
7
C S . .
Hy \1?1’ “‘N/ﬁ T XXy
&hy N—CH—CHOH

o i

donde R2© y R21 ge selecclonan cada uno independientemente
del hidrégeno o algquiloCi-20, o Ra2c vy R21 tomados

conjuntamente c¢on el 4&dtomo de carbono al cual se adhieren

,}A{éﬁ
GABRIEL RUEDA C.

TRADUCTOR OFICIAL -
RESOLUCION 5996 DE NGV. ¥
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forman un radical cicloalquilo.
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14. La utilizacién del compuesto de la reivindicacién
13 para preparar un compuesto de la reilvindicacién 1 donde

Het® representa una piperazina sustitulda de sulfonamido.

La anterior es . Traduccildn Oficial de un documento preséntado
originalmente en inglés. Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficial). Resolucibdn 5996 del

MinJusticia, por lo cual estampo mi Sello y Firmo.

Santafé de Bogotd D.C., Septiembre 4 del 2000.

u [ Y
GABRIEL RUBDA cpkbm‘”

TRADUCTOR OFICIAL
RESOLUCION 5996 DE NOV. 39-82
ANISTERIO DE JUSTICIA
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The present invention concerns IL-5 inhibiting 6-azauracil derivatives useful for treating
cosinophil-dependent inflammatory diseases; to processes for their preparation and
compositions comprising them. It further relates to their use as a medicine.

Eosinophil influx, leading to subsequent tissue damage, is an important pathogenic
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
eosinophils in bone marrow and, primes eosinophils for activation in peripheral blood
and sustains their survival in tissues. As such, IL-5 plays a critical role in the process of
eosinophilic inflammation. Hence, the possibility that inhibitors of IL-5 production
would reduce the production, activation and/or survival of eosinophils provides a
therapeutic approach to the treatment of bronchial asthma and allergic diseases such as,
atopic dermatitis, allergic rhinitis, allergic conjunctivitis, and also other eosinophil-
dependent inflammatory diseases.

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

US 4,631,278 discloses a-aryl-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-2(3 H)-yl)-
benzeneacetonitriles and US 4,767,760 discloses 2-(substituted phenyl)-1,2,4-triazine-
3,5(2H,4H)-diones, all having anti-protozoal activity, in particular, anti-coccidial
activity. EP 831,088 discloses 1,2,4-triazine-3,5-diones as anticoccidial agents.
W099/02505 discloses 6-azauracil derivatives which prove to be potent inhibitors of
the production of IL-5.

The present invention is concerned with the compounds of formula
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the N-oxides, the pharmaceutically acceptable addition salts and the stereochemically

isomeric forms thereof, wherein :

P represents an integer being 0, 1, 2, 3 or 4;

X represents O, S, NR® or a direct bond or-X-R* taken together may represent cyano;

Y represents O, S, NR’, or S(0); '

each R' independently represents C(=0)-Z-R¥, C, (alkyl, halo, polyhaloC, alkyl,
hydroxy, mercapto, C, (alkyloxy, C, calkylthio, C, ,alkylcarbonyloxy, aryl, cyano,
nitro, Het®, R%, NR'R® or C, ,alkyl substituted with C(=0)-Z'‘R", Het’, R® or NR'R"; .

R’ represents Het', C, ,cycloalkyl optionally substituted with C(=0)-Z-R*, C, alkyl or
C,alkyl substituted with one or two substituents selected from C(=0)-Z-R*,
hydroxy, cyano, amino, mono- or di(C,_alkyl)amino, C, calkyloxy optionally
substituted with C(=0)-Z-R", C, calkylsulfonyloxy, C, ,cycloalkyl optionally
substituted with C(=0)-Z-R", ary], aryloxy, arylthio, Het', Het'oxy and Het'thio; and
if X is O, S or NR’, then R? may also represent aminothiocarbonyl, C, ,alkylcarbonyl
optionally substituted with C(=0)-Z-R", C, ,alkylthiocarbonyl optionally substituted
with C(=0)-Z-R" , arylcarbonyl, arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;

R? represents hydrogen, C, ,alkyl or C, ,cycloalkyl;

R* represents hydrogen, C, salkyl or C; ,cycloalkyl; or

R’ and R* taken together form a C, zalkanediyl;

R’ represents hydrogen or C, ,alkyl;

each R® independently represents C, ;alkylsulfonyl, aminosulfonyl, piperidinyisulfonyl,
mono- or di(C,_,alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl,
polyhaloC, alkylsulfonyl, C, calkylsulfinyl, phenylC, ,alkylsulfonyl,
piperazinylsulfonyl, aminopiperidinylsulfonyl, piperidinylaminosulfonyl,

. N-C,_alkyl-N-piperidinylaminosulfonyl or mono-or
di(C, _alkyl)aminoC, _alkylsulfonyl;
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each R” and each R’ are independently selected from hydrogen, C, ,alkyl, hydroxy-

C,4alkyl, dihydroxyC, alkyl, aryl, arylC, ,alkyl, C, alkyloxyC, ,alkyl, C, ,alkyl-
carbonyl, arylcarbonyl, Het’carbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl,
arylaminocarbonyl, arylaminothiocarbonyl, Het’aminocarbonyl,

Hef aminothiocarbonyl, C, ,cycloalkyl, pyridinylC, ,alkyl, C14alkanediyl-C(=0)-Z-
RY, -C(=0)-Z-R", -Y-C,_alkanediyl-C(=0)-Z-R", Het’, Het* and R%; or R’ and R
taken together with the nitrogen atom to which they are attached form 2 radical of
formula

R’ and R" are each independently selected from hydrogen, C, alkyl, hydroxyC, ,alkyl,

dihydroxyC, ,alkyl, phenyl, phenylC, jalkyl, C, _alkyloxyC, alkyl, C, ,alkylcarbonyl,
phenylcarbonyl, Het’carbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl,
phenylaminocarbonyl, phenylaminothiocarbonyl, Het’aminocarbonyl,
‘Het’aminothiocarbonyl, C, ;cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-Z-
RY, -C(=0)-Z-R", -Y-C, jalkanediyl-C(=0)-Z-R", Het’, Het* and R% or R® and R
taken together with the nitrogen atom to which they are attached form a radical of

formula

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

- trihalomethyl, C,;alkyloxy optionally substituted with C(=0)-Z-R", formy],
trihaloC, ,alkylsulfonyloxy, R®, NR'R®, C(FO)NR*RY, -C(=O)}-Z-R™, -Y-C,_
Alkanediyl-C(=0)-Z-R", aryl, aryloxy, arylcarbonyl, C, cycloalkyl optionally
substituted with C(=0)-Z-R", C, cycloalkyloxy optionally substituted with C(=0)-.
R™, phthalimide-2-yl, Het® and C(=O)Het';




R and R” are each independently selected from hydrogen, C, ,alkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, phenyl, phenyIC, ,alkyl, C,_alkyloxyC, ,alkyl, C, jalkylcarbonyl,
phenylcarbonyl, mono- or di{C, ,alkyl)aminoC, _alkyl, phenylaminocarbonyl,
phenylaminothiocarbonyl, C, ,cycloalkyl, pyridinylC, ,alkyl, C, ,alkanediyl-C(=0)-

5 Z-R", -C(=0)-Z-R", -Y-C, ,alkanediyl-C(=0)-Z-R'* and R% or R"? and R" taken
together with the nitrogen atom to which they are attached form a radical of formula

each R™ independently represents hydrogen, C, ,,acyl (having a straight or branched,
10 saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), C, ,,alkyl,
C, »oalkenyl optionally substituted with phenyl, C, ,,alkynyl, C,, cycloalkyl,
polyhaloC, ,,alkyl, Het’ , phenyl or C, ,, alkyl substituted with one or more
substituents selected from hydroxy, NR'’R'®, phenyl, mono- or di-(C, ,alkyl)amino,
cyano, Het’ , C, , alkyloxycarbonyl, phenyl C, , alkyloxycarbonyl and C, ,
15 cycloalkyl, or R represents a radical of formula

o)
o /( 2 \clH’ onCH;CH"O/ Rn
(Ri)s R
(a) (b
IRa o) o: ﬁ
R 2 o—rl

(c) . @ (e)
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whereinmis I to4,nisOto 5,qisOt02,ri50t02anc_lsiSOto4;

R%, R%, R%, RY, R® and R are each independently hydrogen, C, ,alkyl, phenyl or
C,cycloalkyl; or

R*® and R! taken together may form -CH,-CH,-, -CH,-CH,-CH,- or -CH,-CH,-CH,-
CH,;

R,, R, and R, are each independently hydrogen or C, , alkyl

R;is C, ,alkyl;




R;is -O-R, C, salkyl, phenyl or C, ,cycloalkyl optionally substituted with C, ,
alkyloxy;
where R, is hydrogen or C,, alkyloxy and R, is hydrogen, C, .alkyl, C, ,cycloalkyl,
phenyl or phenylC, _,alkyl
5 each Z independently represents O, S, NH, -CH,-O- or -CH,-S- whereby -CH,- is
attached to the carbonyl group; or
-Z-R* taken together form a radical of formula
O—&®
/G*zsm \m(}\(o—p!
® (g
R and R* are each independently selected from hydrogen, C, alkyl, hydroxyC, alkyl,
10 dihydroxyC,.alkyl aryl, aryiC, alkyl, C,alkyloxyC, alkyl, -C(=0)}-Z-R",
arylcarbonyl, mono- or di(C,_ alkyl)aminoC, ,alkyl, arylaminocarbonyl,
arylaminothiocarbonyl, aminocarbonylmethylene, mono- or di(C,_alkyl)
aminocarbonylmethylene, Het’aminocarbonyl, Het’aminothiocarbonyl,
pyridinylC, jalkyl, Het® or R or R" and R taken together with the nitrogen atom to
15 which they are attached form a radical of formula

R" and R" are each independently selected from hydrogen, C, jalkyl, hydroxyC, ,alkyl,
dibydroxyC, ,alkyl, phenyl, phenylC, ,alkyl, C, ,alkyloxyC, ,alkyl, C, ,alkyicarbonyl,
phenylcarbonyl, mono- or di(C, ,alkyl)aminoC, jalkyl, phenylaminocarbonyl,

20 phenylaminothiocarbonyl, C, ;cycloalkyl, pyridinylC, ,alkyl, C1-4alkanediyl-C(=0)-
Z-C, salkyl, -C(=0)-Z-C, calkyl, -Y-C, jalkanediyl-C(=0)-Z-C, calkyl and R%;

aryl represer.llts phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, azido, cyano, halo, hydroxy, Cj—4alkyl, C; ,cyclo-
alkyl, C1-galkyloxy, formyl, polyhaloC].4alkyl, NR’R'’, C(=O)NR’R", C(=0)-Z-

25 R™*, R, -O-R", phenyl, Het’, C(=0)Het’ and C, ,alkyl substituted with one or more
substituents each independently selected from halo, hydroxy, C, ,alkyloxy, C(=0)-Z-
RY, .Y-C, alkanediyl-C(=0)-Z-R*, Het’ or NR°R'%;

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

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothiazolyl, benzoxazolyl, benzodioxanyl, indolyl, iscindolyl,
indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxaliny], thiazolopyridinyl,
oxazolopyridinyl and imidazo[2,1-b]thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or
three substituents each independently selected from Het?, R" and C, jalkyl optionally
substituted with one or two substituents independéntly selected from Het’ and R";

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

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thiemyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
fsotlﬁamlyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl,
benzefuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, isoindolyl,
indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,
oxazolopyridiny] and imidazo[2,1-b]thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or
three substituents each independently selected from Het!, R" and C, ,alkyl optionally
substituted with one or two substituents independently selected from Het* and R";

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

piperazinyl, morpholinyl, thiomorpholinyl and tetrahydropyranyl; wherein said
monocyclic heterocycles each'independenﬂy may optionally be substituted with,
where possible, one, two, three or four substituents each independently selected from
hydroxy, C,_alkyl, C, ,alkyloxy, C, ,alkylcarbonyl, piperidinyl, NR"“R", C(=0)-Z-
R™, RS and C, ,alkyl substituted with one or two substituents independently selected
from hydroxy, C, ,alkyloxy, phenyl, C(=0)-Z-R", -Y-C, ,alkanediyl-C(=0)-Z-R", R®
and NR“R"Y; '




Het' represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl; _—

5 Het® represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-
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linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomotpholinyl,
tetrahydropyranyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl,
isobenzothienyl, benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl,
benzodioxanyl, indolyl, isoindolyl, indolinyl, purinyl, 1H-pyrazolo[3,4-
dlpyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, cimnolinyl, phtalazinyl,
quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and imidazo[2,1-
bjthiazolyl; wherein said heterocycles each independently may be substituted with,
where possible, one, two, three or four substituents each independently selected from
hydroxy, C, alkyl, C, alkyloxy, C, alkylcarbonyl, piperidinyl, NR'R", C(=0)-Z-
C,.alkyl, RS, sulfonamido and C, alkyl substituted with one or two substituents
independently selected from hydroxy, C; alkyloxy, phenyl, C(=0)-Z-C,alkyl,
-Y-C, alkanediyl-C(=0)-Z-C, ,alkyl, R® and NR''R" ;
provided however that

R? is other than C, 4 alkyloxycarbonylC, calkyl or aminocarbonyl; and

R, R, R’ and R are other than aminocarbonyl, C, alkylcarbonyloxy-
C,.alkylcarbonyl, hydroxy C, ,alkylcarbonyl, C,_alkyloxycarbonylcarbonyl, C(=0)-
O-RY, C,_alkanediylC(=0)-O-R” or ~Y-C, alkanediylC(=0)-O-R"; and

R” and R" are other than C, alkylcarbonyloxy-C, alkylcarbonyl, hydroxy
C,_alkylcarbonyl or C, ,alkylcarbonylcarbonyl; and

R" is other than C(=0)-O-R”, Y-C, .alkanediyl - C(=0)-OR”, C(=O)NH,,
C(=O)NHC, ,alkyl or C(=O)NHC, ,cycloalkyl; and

RY and R are other than aminocarbonyl, C, alkylcarbonyloxy-C, ,alkylcarbonyl,
hydroxy C, ,alkylcarbonyl or C, ,alkyloxycarbonylcarbonyl; and

aryl is other than phenyl substitited with C(=0)-O-R”, C(=O)NH,,
C(=O)NHC, akkyl, C(=O)NHC, ,cycloalkyl and/or with C,_ alkyl substituted with
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C(=0)-0-R” or Y-C, alkanediyl - C(=0)-O-R™; and

o Het’ is other than a monocyclic heterocycle substituted with C(=0)-O-R* and/or
with C, alkyl substituted with C(=0)-0-R** and/or Y-C,_alkanediyl — (=0)-O-R";
an.d .

o in each of the above proviso's RY is defined as hydrogen, C,  alkyl, C, ,cycloalkyl,
aminocarbonylmethylene or mono- or di(C, jalkyl)aminocarbonylmethylene; and
the said compound of formula (Y) contains at least one — C(=0)-Z-R"* moiety.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C, ,cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl; C, ,alkyl defines straight and branched chain saturated
hydrocarbon radicals having from 1 to 4 carbon atoms such as, for example, methyl,
ethyl, propyl, butyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;
C,calkyl is meant to include C, _alkyl and the higher homologues thereof having 5 or 6
carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 2-methylpentyl and
the like; C, ;,alkyl is meant to include C, calkyl and the higher homologues thereof
having 7 to 20 carbon atoms such as, for example, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl, nonadecyl, eicosyl and the like;

C,; xalkyl is meant to include C, ,alkyl except for C, jalkyl; C, j,alkenyl defines straight
and branched chain hydrocarbon radicals containing one double bond and having from 3
to 20 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl,
3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the like, the carbon atom of the said

C, nlkenyl connected to the remainder of the molecule being preferably saturated;

C, xalkynyl defines straight and branched chain hydrocarbon radicals containing one
triple bond and having from 3 to 20 carbon atoms such as, for example, 2-propynyl,
3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 3-hexynyl and the
like, the carbon atom of the said C, ,,alkynyl connected to the remainder of the molecule
being preferably saturated; polyhaloC,_alkyl is defined as polyhalosubstituted C, ,alkyl,
in particular C, ,alky! substituted with 1 to 6 halogen atoms, more in particular difluoro-
or trifluoromethyl; polyhaloC, calkyl is defined as polyhalosubstituted C, alkyl;
polyhaloC, ,,alkyl is defined as polyhalosubstituted C,,,alkyl. The term C,_ alkanediyl
defines bivalent straight or branch chained alkanediyl radicals having from 1 to 4 carbon
atoms such as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl
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and the like; C, ;alkanediyl defines bivalent straight or branch chained alkanediyl
radicals having from 2 to 6 carbon atoms such as, for example, 1,2-ethanediyl,
1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediy], 1,6-hexanediyl and the like.

Het!, Het?, Het’ , Het' and Het® are meant to include all possible isomeric forms of the
heterocycles mentioned in the above definitions, for instance pyrroly] also includes 2H-
pyrrolyl; triazolyl includes 1,2,4-triazolyl and 1,3,4-triazolyl; oxadiazolyl includes
1,2,3-oxadiazolyl, 1,2,4-o0xadiazolyl, 1,2,5-o0xadiazolyl and 1,3,4-oxadiazolyl;
thiadiazoly] includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,3,4-
thiadiazolyl; pyranyl includes 2H-pyranyl and 4H-pyranyl.

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

The C, 5,acyl is derived from

acetic acid CH,COOH tridecanoic acid C,;H,,COOH
propionic acid C,H.COOH | myristic acid C.H,,COOH
butyric acid C,H,COOH | pentadecanoic acid C.H,COOH
valeric acid CH,COOH palmitic acid C,sH;,COOH
hexanoic acid C,H,,COOH | heptadecanoic acid C,H,,COOH
heptanoic acid CH,,COOH | stearic acid C,H,;COCH
octanoic acid CH,,COOH | oleic acid C,;H;;COOH
nonanoic acid CH,,COOH | linolic acid C,/H,,COOH
decanoic acid CH,,COOH | linolenic acid C,;H,COOH
undecanoic acid C,;H,,COOH | nonadecanoic acid C,,H,,COOH
lauric acid C,;H,,COOH | icosanoic acid C,,H,,COOH
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The pharmacentically 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 form. The latter can conveniently be obtained by
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,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-
2-hydroxybenzoic and the like acids. Conversely the salt form can be converted by
treatment with alkali into.the free base form.

The compounds of formula () containing acidic protons may be converted into their
therapeutically active non-toxic metal or amine addition salt forms by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnesium, calcium saits and the like, salts with organic bases, e.g.
the benzathine, N-methyl-D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol,
hydrabamine salts, and salts with amino acids such as, for example, arginine, lysine and
the like. Conversely the salt form can be converted by treatment with acid into the free
acid form. The term addition salt also comprises the hydrates and solvent addition forms
which the compounds of formula (I) are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.

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
Het!, Het?, Het’, Het* and Het® may be N-oxidized.

Some of the compounds of formula (T) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formnla are intended to be included
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within the scope of the present invention. For example, a hydroxy substituted triazine
moiety may also exist as the corresponding triazinone moiety; a hydroxy substituted

pyrimidine moiety may also exist as the corresponding pyrimidinone moiety.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible stereoisomeric forms in which the compounds of formula (I) can exist. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration, used herein in accordance with
Chemical Abstracts nomenclature. Stereochemically isomeric forms of the compounds
of formula (I) are obviously intended to be embraced within the scope of this invention.

The compounds of formula (I) and some of the intermediates in the present invention
contain one or more asymrnetric carbon atoms. The pure and mixed stereochemically
isomeric forms of the compounds of formula () are intended to be embraced within the
scope of the present invention.

Whenever used hereinafter, the term "compounds of formula (I)" is meant to also
include their N-oxide forms, their pharmaceutically acceptable addition salts, and their

stereochemically isomeric forms.

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 carbon atom bearing the -X-R? R’ and R* substituents; preferably in the para
position. Another interesting group contains those compounds of formula (I) wherein
one or more of the following restrictions apply :

; pis0,1o0r2; _

+ Xis S, NR’ or a direct bond; more preferably a direct bond;

« each R! independently is halo, polyhaloC, clkyl, C, calkyl, C, ;alkyloxy or aryl,
preferably, chloro or trifluoromethyl, more preferably chioro;

« the at least one — C(=0)-Z-R'* moiety contained by the compound of formula (J) is

bornby R’
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« R’is Het' or C, salkyl substituted with one or two substituents selected from
hydroxy, cyano, amino, mono- or di(C,_alkyl)amino, C(=0)-Z-R" ,C, ,alkyloxy
optionally substituted with C(=0)-Z-R", C, alkylsuifonyloxy, C, ,cycioalkyl optionally
substituted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and if
X is O, S or NR®, then R? may also represent aminothiocarbonyl, C, jalkylcarbonyl
optionally substituted with C(=0)-Z-R", C, ,alkylthiocarbonyl optionally substituted
with C(=0)-Z-R", arylcarbonyl, arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;
more preferably R? is Het' ;

+ R’ ishydrogen, methyl, ethyl, propyl or cyclohexyl, more preferably methyl;

+ R*is hydrogen or methyl, more preferably methyl;

+ R*and R* are taken together to form a 1,4-butanediyl;

+ R®is C, alkylsulfonyl or aminosulfonyl;

+ R"and R® are each independently hydrogen, C, jalkyl, Het® or R%;

+ R’ and R are each independently hydrogen, C, ,alkyloxyC, alkyl, C, alkylcarbonyl,
aminocarbonyl, Het'carbonyl, Het® or R,

+ R" is cyano, nitro, halo, C, alkyloxy, formyl, NR'R®, C(=O)NR“RY, -C(=0)-Z-R",
aryl, arylcarbonyl, Het' or C(=O)Het’; more preferably R" is phenyl, -C(=0)-O-R¥,
-C(=0)-S-R" or -C(=0)-NH-R".

« RYis dihydrofuranyl, C; 4alkyl, C, s,alkenyl, polyhaloC, alkyl, Het* or C, alky
substituted with one or more substituents selected from phenyl, C,_ alkylamino, cyano,
Het' , hydroxy and C, ,cycloalkyl;

+ R'"and R" 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, C,_alkyl, C, cycloalkyl,
C,alkyloxy, formyl, polyhaloC]4alkyl, NR'R™, C(=0)NR’R"’; C(=0)-O-R¥, -O-R",
phenyl, C(=O)Het’ and C,_,alkyl substituted with one or more substituents each
independently selected from halo, hydroxy, C, alkyloxy, C(=0)-Z-R", Het® and
NR’R'% '

+ Het' is a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidinyl or pyridinyl,
wherein said monocyclic heterocycles each independently may optionally be substituted
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with one, or where possible, rtwo or three substituents each independently selected from
Het?, R* and C, ,alky! optionally substituted with Het* or R"'; more preferably Het' is
imidazolyl, oxadiazoly, thiazolyl or pyridinyl each independently and optionally
substituted with one, or where possible, two or three substituents each independently
selected from Het?, R" and C, ,alkyl optionally substituted with Het? or R";

+ Hef 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! and C,_alkyl;

+ Het’ is piperidinyl, piperazinyl, morpholinyl or tetrahydropyranyl each independently
and optionally substituted with, where possible, one, two, three or four substituents each
independently selected from hydroxy, C,_alkyl, C, ,alkylcarbonyl, piperidinyl and
C,.alkyl substituted with one or two substituents independently selected from hydroxy,
C,,alkyloxy and phenyl;

+ Het'is thienyl;

+ Hef is piperidinyl or piperazinyl optionally substituted with C, jalkyl or
sulfonamido.

Special compounds are those compounds of formula (I) wherein p is 2 and both R'
substituents are chloro; more preferably the two chloro substituents are in the ortho
positions relative to the carbon atom bearing the -X-R? R* and R* substituents.

Particular compounds are those compounds of formula (1) wherein the 6-azauracil
moiety i8 in the para position relative to the carbon atom bearing the -X-R? R® and R*
substituents, and p is 2 whereby both R' substituents are chloro positioned ortho relative
to the carbon atom bearing the -X-R?, R® and R* substituents.

Other particular compounds are those compounds of formula (I) wherein X is a dlrect
bond and R? is a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,
triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl, in particular imidazolyl, oxadiazolyl, thiazolyl, pyrimidinyl or pyridinyl,
wherein said monocyclic heterocycles each independently may optionally be substituted
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with one, or where possible, two or three substituents each independently selected from
Het’, R" and C, jalkyl optionally substituted with Het* or R''; more in particular R? is
optionally substituted thiazolyl, pyridinyl or oxadiazolyl.. .

Preferred compounds are those compounds of formula (I) wherein R® and R* are both
methyl and -X-R? is Het' wherein Het' suitably is optionally substituted thiazolyl,
pyridinyl or oxadiazolyl.

More preferred compounds are those compounds of formula (I) wherein R? and R* are
both methyl, -X-R? is optionally substituted 2-thiazolyl or 3-oxadiazolyl, the 6-azauracil
moiety is in the para position relative to the carbon atom bearing the -X-R?, R? and R*
substituents, and p is 2 whereby both R' substituents are chloro positioned ortho relative
to the carbon atom bearing the -X-R?, R? and R* substituents.

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

group
=
2
\If -
N\/k

= O
will hereinafier be represented by the symbol D.
Compounds of formula (I} can generally be prepared by a series of reactions comprising

the step of reacting an intermediate of formula (I) wherein W' is a suitable leaving
group such as, for example, a halogen atom, with an appropriate reagent of formula

().
. s
4—(|3-D + BxR —» 0O +WH
N
an wi am

Said reaction may be performed in a reaction-inert solvent such as, for example,
acetonitrile, N,N-dimethylformamide, acetic acid, tetrahydrofuran, ethanol or a mixture
thereof Alternatively, in case the reagent of formula (III) acts as a solvent, no
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- additional reaction-inert solvent is required. The reaction is optionally carried out in the -

presence of a base such as, for example, 1,8-diazabicyclo[5.4.0Jundec-7-ene, sodium
bicarbonate, sodiumethanolate and the like. Convenient reaction temperatures range

* between -70°C and reflux temperature.

In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,
trituration and chromatography.

Some of the compom;ds and intermediafss of the present invention can be prepared
according to or analogous to the procedures described in EP-A-~0,170,316,
EP-A-0,232,932 and W(099/02505.

Altemnatively, for instance, compounds of formula.(T) may generally be prepared by
cyclizing an intermediate of formula (IV) wherein L is a suitable leaving group such as,
for example, C, calkyloxy or halo, and E represents an appropriate electron attracting
group such as, for example, an ester, an amide, a cyanide, C, calkylsulfonyloxy and the
like groups; and eliminating the group E of the thus obtained triazinedione of formula
(V). The cyclization can suitably be carried out by refluxing the intermediate (IV) in
acidic medium such as acetic acid and in the presence of a base such as, for example,
potassium acetate.

, &% , &

Was 1 L/ o ®
p L — R4-0—<-_// —

[\ ; X \ \N)LNH

Kskz II-I E \Rz l!l\]*
(8]
™ \)) L

Depending on its nature, E can be eliminated using various art-known elimination
procedures. For example when E is an amide or a cyano moiety, it can be hydrolized to
a carboxylic moiety by for instance refluxing the intermediate bearing the E group in
hydrochloric acid and acetic acid. The thus obtained intermediate can then be further
reacted with mercaptoacetic acid or a functional derivative thereof to obtain a
compound of formula (I). Said reaction is conveniently carried out at elevated
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temperatures ranging up to reflux temperature.

A suitable way to prepare intermediates of formula (IV} involves the reaction of an
intermediate of formula ('VI) with godiun riitrate or a functiona derivative thereof in an
5 acidic medmm such a8 for example hydrochlonc acid in acetic acid, and preferably in

_\:__,____,... the same reaction, mikture, further T reactmg the thus obtained intermediate with a reagent
/ ‘of forrnula (VII) wherein L and E are as defined above, in the presunce of a base such

as, for example, sodium acetate.
R* Ts iT3 s = H1<: — F -Tx E—-N—E—L
> 1&""’ e Om %F’:‘?‘ :

10  An interesting subgroup within the present invention are those compounds of formula
(I) wherein -X-R? is an optionally substituted 2-thiazolyl moiety, said compounds being
represented by formula (I-a). The optionally substituted 2-thiazolyl moiety can be
incorporated in the compounds of formula (I-a) at different stages of the preparation
process.

15

For instance, scheme 1 above dépicts three possible ways-to prepare compounds of
formula (I-a).
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A first pathway involves the reaction of the cyano moiety in an intermediate of formula
(VIN) to the comresponding thicamide using H,S gas in a suitable solvent such as, for
example, pyridine and in the presence of a base such as, for example, triethylamine, thus
obtaining an intermediate of formula (IX-a). This thioamide can then be cyclized with
an intermediate of formula (XII) wherein W is a suitable leaving group such as, for
example, a halogen, e.g. bromo, in a suitable solvent such as, for example, ethanol. The
amino moiety in the resulting 2-thiazolyl derivative of formula (IX-b) can then be
further reacted as described hereinabove to form a 6-azauracil ring, thus obtaining a
compound of formula (I-a).
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. A second pathway to form compounds of formula (I-2) involves first the protecting of

the amino moiety in an intermediate of formula (VIII) by introducing a suitable
protective group P such as, for example, an alkylcarbonyl group, using art-known
protection techniques. In the example of P being a alkylcarbonyl group, the
intermediates of formula (VII) can be reacted with the comresponding anhydride of
formula alkyl-C(=0)-0-C(=0)-alkyl in an appropriate solvent such as, for example,
toluene. The thus obtained intermediate of formula (X-a) can then be further reacted
according to the first pathway described hereinabove. The final step, béfore formation

- of the 6-azauracil ring can be initiated after having deprotected the amino moiety using

art-known deprotection techniques. In the example of P being a alkylcarbonyl group,
the intermediates of formula (X-c) may be deprotected by reacting them in a suitable
solvent such as, for example, ethanol, in the presence of an acid such as, for example, -
hydrochloric acid.

-~

—

A third pathway involves first the formation of the 6-azauracil ring as described
hereinabove but starting from an intermediate of formula (VIIT), and subsequently
reacting the thus formed intermediate of formula (XI-a) with H,S and further reacting
the thioamide of formula (XI-b) with an intermediate of formula (XII) as described in
the first pathway, to finally form a compound of formula (I-a).

Another interesting subgroup within the present invention are those compounds of
formula (T) wherein -X-R? is an optionally substituted 1,2,4-oxadiazol-3-yl moiety, said
compounds being represented by formula (I:b-1). The optionally substituted 1,2,4-
oxadiazol-3-yl moiety can be incorporated at the same stages of the reaction procedure
as depicted for the 2-thiazolyl derivatives in scheme 1.

For instance, analogous to one of the three pathways shown in scheme 1, compounds of
formula (I-b-1) can be prepared by reacting an intermediate of formula (VIII) as
depicted in scheme 2. '
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In said scheme 2, the cyano group of an intermediate of formula (VIII) is reacted with
hydroxylamine or a functional derivative thereof in a snitable solvent such as, for
example, methanol, and in the presence of a base such as, for example sodium
methanolate. The thus formed intermediate of formula (XIII-a) is then reacted with an
intermediate of formula (XIV) wherein W is a suitable leaving group such as, for '
example, a halogen, e.g. chloro, in an appropriate solvent such as, for example,
dichloromethane, and in the presence of a base, such as, for example, N, N-(1-methyl-
ethyl)ethaneamine. The resulting intermediate of formula (XIII-b) is then cyclized to a
3-oxadiazolyl derivative of formula (XIII-c). The amino moiety in the intermediates of
formula (XIII-c) can then be transformed to the 6-azauracil ring as described above.

Still another interestng subgroup within the present invention are those compounds of
formula (I) wherein -X-R? is an optionally substituted 1,3,4-oxadiazol-2-yl moiety, said
compounds being represented by formula (I-b-2).

For instance, compounds of formula (I-b-2) can be prepared as depicted in scheme 3.




.
[

10

15

1
 h
—_— (XV1b)
g NO,
e
R!'—C—N—NH;

! ! VI 2
Y ST ST
LYY T

XVEk) )

GVid (KVL)

The nitrile moiety in an intermediate of formula (XV) is transformed into a carboxylic
acid moiety using art-known techniques. For instance, the nitrile derivative may be
refluxed in a mixture of sulfuric acid and acetic acid in water. The carboxylic acid
derivative of formula (XVI-a) may the further be reacted with a chlorinating agent such
as, for example, thionyl chloride, to form an acylchloride derivative of formula (XVI-b).
Subsequently, The acyl chloride may be reacted with a hydrazine derivative of formula
(XVII) in a suitable solvent such as, for example, dichloromethane, and in the presence
of & base such as, for example N,N-(1-methylethyl)ethaneamine. The thus formed
intermediate of formula (XVI-c) may be cyclized to a 1,2,4-oxadiazol-2-yl derivative of
formula (XVI-d) in the presence of phophoryl chloride.As a final step before the
formation of the 6-azauracil ring as described above, the nitro group in the intermediates
of formula (XVI-¢) is reduced to an amino group using art-known reduction techniques
such as, for instance, reducing the nitro group with hydrogen in methanol and in the
presence of a catalyst such as Raney Nickel.

Yet another interesting subgroup within the present invention are those compounds of
formula (I) wherein -X-R? is -NH-R?, said compounds being represented by formula-
(I-c-1). Scheme 4 depicts a suitable pathway to obtain compounds of formula (J-c-!}.

oy
'Jq
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In said scheme 4, the cyano moiety of an intermediate of formula (XI-a) is hydrolized to
the corresponding amide using art-known techniques such as, for instance, hydrolysis in
the presence of acetic acid and sulfuric acid. The thus formed amide in the
5 intermediates of formula (XVIII-a) can be transformed in an amine using

(diacetoxyiodo)benzene or a functional derivative thereof in a suitable solvent such as,
for example a mixture of water and acetonitrile. The amine derivative of formula
(XVIII-b) can then be reacted with benzotriazol-1-yloxytris(dimethylamino)
phosphonium hexafluorophosphate as described in Tetrahedron Letters No.14 (1975) p.

10  1219-1222 to obtain a compound, or with a functional derivative thereof such as, for
instance, an isothiocyanate, in an appropriate solvent such as, for example,
tetrahydrofuran.

Intermediates of formula (VIII) can be prepared as depicted in scheme 5.
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An intermediate of formula (XIX) and an intermediate of formula (XX) may be reacted




10

15

20

25

30

23

in a suitable solvent such as, for example, dimethylsulfoxide, in the presence of a base
such as, for example sodium hydroxide, to form an intermediate of formula (XV-a). The
nitro moiety in the intermediates of formula (XV-a) may either be immediately reduced
to an amino group using art-known reduction techniques such as, for example, reducing
the nitro group with hydrogen in methanol and in the presnece of a catalyst such as
Raney Nickel, or may first be reacted with an intermediate of formula R*-W wherein
R" is the same as R* but other than hydrogen and W is a suitable leaving group such as,
for example, a halogen, e.g. iodo, in a suitable solvent such as, for example,

N N-dimethylformamide, and in the presence of a suitable base such as, for example,
sodium hydride, before reducing the nitro moiety.

The compounds of formula (I) can also be converted into each other following art-
known procedures of functional group transformation such as, for example, those
mentioned in W099/02505 and the ones exemplified in the experimental part
hereinafter. In particular, compounds of formula (I) containing at least one — C(=0)-Z-

" R"* moiety born by R? wherein Z is O or S and R is other than hydrogen, can suitably

be prepared by reacting the compound of formula (XXI) containing the corresponding
moiety — C(=0)-Z-H with an appropriate reagent of formula (XXII) wherein W*is a
suitable leaving group, as follows:

]

R4_—(|3—D
R? + WAR™ ® +WH
—
(cKn) (XXI)

For instance a first process of such preparation involves reacting the compound of
formula (XXI) containing the corresponding moiety — C(=0)-Z-H with a halide,
preferably a bromide having the formula Br -R', in a reaction-inert solvent such as
defined above and in the presence of sodium hydrogenocarbonate. The said reaction is
performed at a temperature below the boiling point of the solvent used and, for example,
for a period of time between about 2 and 18 hours when dimethylformamide is used as
the solvent. A second process of such preparation involves reacting the compound of

atate s
vt .
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formula (XXT) containing the corresponding moiety — C(=0)-Z-H with an alcohotl
having the formula R'“-OH, in a reaction-inert solvent such as defined above and in the
presence of 1,1’-carbonylbis-1H-imidazole optionally admixed with
1,8-Diaza-7-bicyclo (5.4.0) undecene. When methylene chloride is used as the solvent,
the reaction may be performed at room temperature for a period of time of several
hours.

The present invention is also concermned with new compounds of formula :

wherein R* and R* are each independently selected from hydrogen or C, ,, alkyl or R*
and R taken together with the carbon atom to which they are attached form a
cycloalkyl radical. These new compounds are useful for preparing a compound of
formula (I) when Het® represents a sulfonamido substituted piperazine. Such
intermediate compounds of formula (XXIII) can be prepared by reacting N,N-dimethyl-
1-piperazinesulfonamide with an alkylene oxide in a reaction-inert solvent such as
methanol and/or methylene chloride. Suitable alkylene oxides for this purpose include
for instance ethylene oxide, propylene oxide, 1-2 butylene oxide, cyclohexylene oxide
and the like.

The compounds of formula (I} may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (T) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with an
appropriate organic or inorganic peroxide. Appropriate 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
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
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solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydrocarbons,
c.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane,
and mixtures of such solvents. )

Pure sterecochemically isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedures. Diastereomers may be separated by
physical methods such as selective crystallization and chromatographic 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 pregent in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric forms
of said compounds and said intermediates can be obtained by the application of art-
known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization 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 or
compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the
intervening reactions occur stereospecifically.

An slternative manner of separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or
may be prepared according to art-known procedures. )
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IL-S, also known as eosinophil differentiating factor (EDF) or eosinophil colony
stimulating factor (Eo-CSF), is a msjor survival and differentiation factor for
eosinophils and therefore thought to be a key player in eosinophil infiltration into
tissues. There is ample evidence that eosinophil influx is an important pathogenic event
in bronchial asthma and allergic diseases such as, cheilitis, irritable bowel disease,
eczema, urticaria, vasculitis, vulvitis, winterfeet, atopic dermatitis, pollinosis, allergic
rhinitis and allergic conjunctivitis; and other inflammatory diseases, such as
easinophilic syndrome, allergic angiitis, eosinophilic fasciitis, eosinophilic pneumonia,
PIE syndrome, idiopathic eosinophilia, eosinophilic myalgia, Crohn’s disease,
ulcerative colitis and the like diseases.

The present compounds also inhibit the production of other chemokines such as
monocyte chemotactic protein-1 and -3 (MCP-1 and MCP-3). MCP-1 is known to
atiract 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,
Immunology Today, 15(3), 127-133).

The present compounds have no or little effect on the production of other chemokines
such as IL-1, IL-2, I1-3, IL-4, IL-6, IL-10, y-interferon (IFN-y) and granulocyte-
macrophage colony stimulating factor (GM-CSF) indicating that the present IL-5
inhibitors do not act as broad-spectrum immunosuppressives.

The selective chemokine inhibitory effect of the present compounds can be
demonstrated by in vitro chemokine measurements in human blood. Iz vivo
observations such as the inhibition of eosinophilia in mouse ear, the inhibition of blood
eosinophilia in the Ascaris mouse model; the reduction of serum IL-5 protein
production and splenic IL-5 mRNA expression induced by anti-CD3 antibody in mice
and the inhibition of allergen- or Sephadex-induced pulmonary influx of eosinophils in
guinea-pig are indicative for the usefulness of the present compounds in the treatment of
eosinophil-dependent inflammatory discases.

.
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The present inhibitors of IL-5 production are particularly useful for administration via
inhalation.

The intermediates of formula (XI-a) are interesting intermediates. Not only have they a

-particular uscfulness as intermediates in the preparation of the compounds of formula

(), they also have valuable pharmacological activity.

. In view of the above pharmacological properties, the compounds of formula (I) can be

used as a8 medicine. In particular, the present compounds can be used in the manufacture
of a medicament for treating eosinophil-dependent inflanmatory diseases as mentioned
hereinabove, more in particular bronchial asthma, atopic dertmatitis, allergic rhinitis and
allergic conjunctivitis. '

In view of the utility of the compounds of formula (I), there is provided a method of
treating warm-blooded animals, including hurnans, suffering from eosinophil-dependent
inflammatory diseases, in particular bronchial asthma, atopic dertmatitis, allergic
rhinitis and allergic conjunctivitis. Seid method comprises the systemic or topical
administration of an effective amount of a compound of formula (I), 2 N-oxide form, a
pharmaceutically acceptable addition salt or a possible stereoisomeric form thereof, to
warm-blooded animals, including humans.

The present invention also provides compositions for treating eosinophil-dependent
inflammatory diseases comprising a therapeutically effective amount of a compound of
formuia (T) and a pharmaceutically acceptable carrier or diluent. ‘

To prepare the pharmaceutical compogitions of this invention, a therapeutically effective
amount of the particular compound, in base form or addition salt form, as the active
ingredient is combined in intimate admixture with a pharmaceutically acceptsble carrier,
which may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for systemic administration such as parenteral adrmmsuauon,
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

a®
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" dioxide, a freon, or without a propellent such as a pump spray, drops, lotions, ora

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 like

will conveniently be used.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated muitiples 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-, B- or y-cyclo-
dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formuila (I) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject
compounds are obviously more suitable due to their increased water solubility.

Appropriate cyclodextrins are a-, 8-, y-cyclodextrins or ethers and mixed ethers thereof
wherein one or more of the hydroxy groups of the anhydroglucose units of the cyclo-
dextrin are substituted with C, (alkyl, particularly methyl, ethyl or isopropyl, e.g.
randomly methylated p-CD; hydroxyC, salkyl, particularly hydroxyethyl, hydroxy-
propyl or hydroxybutyl; carboxyC, calkyl, particularly carboxymethyl or carboxy-ethyl;
C, salkylcarbonyl, particularly acetyl; C, alkyloxycarbonylC, salkyl or carboxy-
Ci;.alkyloxyC, alkyl, particularly carboxymethoxypropyl or carboxyethoxypropyl;

C, salkylcarbonyloxyC, (alkyl, particularly 2-acetyloxypropyl. Especially noteworthy as
complexants and/or solubilizers are 8-CD, randomly methylated p-CD, 2,6-dimethyl-p-
CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl-y-CD, 2-hydroxypropyl-r-CD and
(2-cari:oxymethoxy)propyl—p-CD, and in particular 2-hydroxypropyl-8-CD
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(2-HP-3-CD).

The term mixed ether denotes cyclodextrin derivatives wherein at least.two cyclodextrin
hydroxy groups are etherified with different groups such as, for example, 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
by various analytical techniques, preferably, as measured by mass spectrometry, the
M.S. ranges from 0.125 to 10.

The average substitution degree (D.S.) refers to the average number of substituted
hydroxyls per anhydroglucose unit. The D.S. value can be determined by various
analytical techniques, preferably, as measured by mass spectrometry, the D.S. ranges
from 0.125to 3.

Due to their high degree of selectivity as IL-5 inhibitors, the compounds of formula ()
as defined above, are also useful to mark or identify receptors. To this purpose, the
compounds of the present invention need to be labelled, in particular by replacing,
partially or completely, one or more atoms in the molecule by their radioactive isotopes.
Examples of interesting labelled compounds are those compounds having at least one
halo which is & radioactive isotope of iodine, bromine or fluorine; or those compounds
having at least one 11C-atom or tritium atom.

One particular group consists of those compounds of formula (I) wherein R1 is 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
isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g. 'ZI,
1B] 5] VI, radioactive bromides, e.g. *Br, *Br, "'Br and ©Br, and radioactive
fluorides, ¢.g. "°F. The introduction of a radioactive halogen atom can be performed by
a suitable exchange reaction or by using any one of the procedures as described
hereinabove to prepare halogen derivatives of formula (I). '
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Another interesting form of radiolabelling is by substituting a carbon atom by a

NC-atom or the substitution of a hydrogen atom by a tritium atom.

Hence, said radiolabelled compounds of formula (I) can be used in a process of
specifically marking receptor sites in biological material. Said process comprises the
steps of (a) radiolabelling a compound of formula (I), (b) administering this radio-
labelled compound to biological material and subsequently (c) detecting the emissions
from the radiolabelled compound. The term biological material is meant to comprise
every kind of material which has a biological origin. More in particular this term refers
to tissue Ssamples, plasma or body fluids but also to animals, specially warm-blooded
animals, or parts of animals such as organs.

|
The radiolabelled compounds of formula (I) are also useful as agents for screening
whether a test compound has the ability to occupy or bind to a particular receptor site.
The degree to which a test compound will displace a compound of formula (I) from
such a particular receptor site will show the test compound ability as 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
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 visualized by the
imaging techniques mentioned hereinabove. This process of imaging an organ by
administering a radiolabelled compound of formula (I) and detecting the emissions from
the radioactive compound also constitutes a part of the present invention.

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

In the examples hereinafter, “DMSO” stands for dimethylsulfoxide, “RT” stands for
room temperature, “DMF” stand for N,N-dimethylformamide, “ElOAc” stands for
ethylacetate, “DIPE” stands for diisopropylether and “ THF” stands for
tetrahydrofiran, |

ion o i jate co unds

Example Al

a) A mixture of 2-chloropropionitrile (0.2 mol) and 1,3-dichloro-5-nitrobenzene

(0.2 mol) in DMSO (50ml) was added dropwise at RT to a solution of NaOH (1 mol) in
DMSO (150ml) while the temperature was kept below 30°C. The mixture was stirred at
RT for 1 hour, then poured out on ice and acidified with HCl. The precipitate was
filtered off, washed with H,0 and taken up in CH,Cl,. The organic solution was washed
with H,0, dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/cyclohexane 70/30). The pure
fractions were collected and the solvent was evaporated, yielding 19.5 g (40%) of (z)-
2,6-dichloro-a-methyl-4-nitrobenzeneacetonitrile (interm. 1).

b) NaH 80% (0.0918 mol) was added portionwise at 0°C under N, flow to a solution of
intermediate (1) (0.0612 mol) in DMF (100m1l). The mixture was stirred at 0°C under
N, flow for 1 hour. CH,I (0.0918 mol) was added dropwise at 0°C. The mixture was
stirred at 50°C for 12 hours, then poured out on ice and extracted with EtOAc. The
organic layer was separated, washed with H,0, dried, filtered and the solvent was
evaporated, yielding 17.1g of 2,6-dichloro-a,a-dimethyl-4-nitrobenzeneacetonitrile

(interm. 2).

¢) A mixture of intermediate (2) (0.066 mol) in CH,OH (200ml) was hydrogenated at
RT under a 3 bar pressure for 1 hour with Raney Nickel (15g) as a catalyst. After
uptake of H,, the catalyst was filtered through celite, washed with CH,OH and the
filtrate was evaporated, yielding 17.1g of 4-amino-2,6-dichloro-a,x-dimethylbenzene-
acetonitrile (interm. 3).
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Example -

a) A solution of NaNO, (0.36 mol) in H,O (50 ml) was added to a solution of
intermediate (3) (0.34 mol) in acetic acid (700 ml) and HCI (102 ml), stirred at 10°C.
The reaction mixture was stirred for 80 minutes at 10°C. A powdered mixture of
sodium acetate (1.02 mol) and diethyl(1,3-dioxo-1,3-propanediyl)biscarbamate (0.374
mol) was added and the reaction mixture was stirred for 40 minutes. The reaction
mixture was poured out onto crushed ice. The precipitate was filtered off, washed with
water, taken up into CH,Cl,, and the layers were separated. The organic layer was
dried, filtered and the solvent evaporated, yielding 138.5 g (84%) of diethyl N, N'-
[2-{[3,5-dichloro-4-(1-cyano-1-methylethyl)phenyl]hydrazono]-1,3-dioxo-1,3-propane-
diyl]dicarbamate (interm. 4).

b) A solution of intermediate (4) (0.28 mol) and potassium acetate (0.28 mol) in acetic
acid (1000 ml) was stirred and refluxed for 3 hours. The reaction mixture containing
ethyl [[2-[3,5-dichloro-4-(1-cyano-1-methylethyl)phenyl]-2,3,4,5-tetrahydro-3,5-dioxo-
1,2,4-triazin-6-yl]carbonyl]carbamate (interm. 5) was used as such in the next step.

c) Intermediate (5) (crude reaction mixture) was treated with HC1 36% (0.84 mol). The
reaction mixture was stirred and refluxed for 4 hours, then stirred at RT over the
weekend. The reaction mixture was poured out onto crushed ice and this mixture was
extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent
evaporated, yielding 111.6 g of 2-{3,5-dichloro-4-(1-cyano-1-methylethyl)phenyl]-
2,3,4,5-tetrahydro-3,5-dioxo-1,2,4-triazine-6-carboxylic acid (interm. 6).

d) A suspension of intermediate (6) (0.28 mol) in mercaptoacetic acid (250.0 ml) was
stirred for 4 hours at 100 °C, th allowed to cool to RT and stirred ovemight. The
reaction mixture was poured out onto crushed ice and this mixture was extracted with
CH,Cl,. The separated organic layer was dried, filtered and the solvent evaporated.
Toluene was added and azeotroped on the rotary evaporator. The residue was purified
by short column chromatography over silica gel (elnent: CH,C1,/CH,OH 98/2). The
pure fractions were collected and the solvent was evaporated. The residue was stirred in
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DIPE, filtered off, washed with DIPE, then dried, yielding 36.8 g (41%) of 2,6-dichloro- -
4-(4,5-dihydro-3,5-dioxo-1,2,4-triazin-2(3H)-yl)-a,a-dimethylbenzeneacetonitrile. The
filtrate was stirred in DIPE and the resulting precipitate was filtered off, washed with
DIPE, and dried, yielding 2.5 g (3%) of 2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-1,2,4-
triazin-2(3 H)-y1)-a,a-dimethylbenzeneacetonitrile (interm. 7).

e) A solution of intermediate (7) (0.107 mol) and N,N—bis(l-meﬂaylethyl)ethahémine
{0.315 mol) in pyridine (500 ml) was stirred and heated to 80°C. H,S was allowed to
bubble through this solution for 24 hours at 80°C. H,S gas inlet was stopped and the
reaction mixture was stirred over the weekend at RT. The solvent was evaporated.
CH,Cl,/CH,OH (500 ml; 9:1) was added, and this mixture was poured out into 2 N HC1
(1000 ml) at 0°C. The mixture was stirred for 10 minutes. The precipitate was filtered
off and dried, yielding 23.2 g (64%) of 2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-1,2,4]-
a,a-dimethylbenzeneethanethioamide (interm. 8).

Example A3

Reaction under N2 atmosphere. A solution of intermediate (8)(0.0125 mol) and
O
o
Br O

(0.0157 mol) in ethanol (60 ml) and DMF (30 ml;
dried over molecular sieves) was stirred for 6.5 hours at 60 °C, then overnight at RT.
The solvent was evaporated. The residue was taken up into water (100 ml) and this
mixture was extracted with CH,Cl, (100 ml). The separated organic layer was dried
(MgS0,), filtered and the solvent evaporated, then co-evaporated with toluene. The
residue (13 g) was purified by flash column chromatography over silica gel (eluent:
CH,CL,/CH,OH 100/0, then 99/1, ending with 98/2). The desired fractions were
collected and the solvent was evaporated. Toluene was added and azeotroped on the
rotary evaporator. The residue (6.5 g) was crystallized from CH,CN. The precipitate
was filtered off, washed with CH,CN and DIPE, then dried (vacunm, 50 °C), vielding
3.17 g (46.5 %) of ethyl-2-{1-{2,6-dichloro-4-{4,5-dihydro-3,5-dioxo-1,2,4-triazin-
2(3H)-yl]phenyl]}-1-methylethyl]-4-phenyl-5-thiazoleacetate (intermediate 9) having a
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melting point of 148°C. l
Example A4

A mixture of intermediate (9) (0.00183 mol) and NaOH 1N (0.0055 mol) in CH,OH
(25 ml) and THF (25 ml) was stirred overnight at RT. The reaction mixture was

" acidified with 1N HC1 (8 ml), and the product was taken up into EtQOAc. The organic

layer was washed with brine, dried, filtered and the solvent was evaporated. The
residue was crystallized from CH,CN. The precipitate was filtered off, washed with
DIPE, and dried, yielding 0.8 g (79%) of 2-[1-[2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-
1,2,4-triazin-2(3H)-yl)phenyl}-1-methylethyl]-4-phenyl-5-thiazoleacetic acid
(intermediate (10)).

Example AS

First a solution of bromine (0.02 mol) in CH,Cl, (20 ml) was added dropwise at 10°C
under N, flow to a mixture of a compound of formula

©A‘Ulok

(0.0227 mol) in CH,Cl, (50ml). The mixture was stirred at 10°C for 1 hour. H,O and
solid K,CO, were added. The organic layer was separated, dried (MgSO,), filtered and
the solvent was evaporated. The reaction was carried out 4 times, using the same
quantities and combining the residues yielding 14 g (51%) of 1,1-dimethylethyl o-
bromo-B-oxo-benzenepropanoate. A mixture of intermediate (8) (0.0119 mol), 1,1-
dimethylethyl a-bromo-B-oxo-benzenepropanoate (0.0137 mol) and K,CO, (0.0357
mol) in CH,CN (55ml) was stirred at room temperature for 3.5 hours. Ice and EtOAc
were added. The mixture was acidified with HCI 3N. The organic layer was separated,
dried (MgSO,), filtered and the solvent was evaporated. The product was used without
further purification. Yielding: 8g of intermediate 11 having the formula
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Example AS

Intermediate (11) (0.0119 mol) and tert.-butanol (24g) were stirred and refluxed for 2
hours. The mixture was brought to room temperature. The solvent was evaporated. The
residue was taken up in CH,Cl,. The organic solution was washed with H,0, dried
(MgSO0,), filtered and the solvent was evaporated. The residue (7.8g) was purified by
column chromatography over silica gel (eluent: CH,CL,/CH,0H 99/1; 15-40 pm). Two
fractions were collected and their solvents were evaporated. Yielding: 2.66g (fraction 1)
and 0.7g fraction 2 (50%). Fraction 2 was purified by column chromatography over C
18 (eluent: CH;OH/NH,OAc 0.5% 80/20; column: HYPERSIL C 18 3 um). The pure
fractions were collected and the solvent was evaporated. Yielding: 0.45g of intermediate
12 having a melting point of 130°C and represented by the formula

H
|

N . OY:IO

e A7

Intermediate 12 (0.00465 mol) was added portionwise at 0°C-10°C to trifluoroacetic
acid (35mi). The mixture was stirred at room temperature for 3 hours and poured out
into H,O. The precipitate was filtered off, washed with H,O and taken up in CH,Cl,.

==

[
.
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The organic layer was separated, dried (MgSO,), filtered and the solvent was
evaporated. The residue (2.4g) was purified by column chromatography over silica gel

- (eluent: CH,Cl,/CH,OH/NH,OH 97/3/0.2; 15-40 pm). The pure fractions were collected

and the solvent was evaporated. The residue was crystallized from CH,CN. The
precipitate was filtered off and dried. Yielding: 1.16g of intermediate 13 having a
melting point of 232°C and represented by the formula

ooe

Example A8

1,Y'-carbonylbis- 1 H-imidazole (0.0159 mol) was added portionwise at RT under N,
flow to a solution of intermediate (13) (0.00795 mol) in DMF (60 ml). The mixture was
stirred at RT overnight. H,S was bubbled through the mixture for 1 hour. The mixture
was stirred at RT for 1 hour, poured out into a sarurated NaCl solution and extracted
twice with CH,C),. The combined organic layer was dried (MgSO,), filtered and the
solvent was evaporated. The product, interm.14 represented by the formula

Oy NH
N

Cl

was used without further purification.
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Example A9

A mixture of intermediate (8) (0.0158 mol) and

(0.0237 mol) in ethanol (60m{) and DMF (40ml)
was stirred at 60°C for 4 hours. The solvent was evaporated. EtOAc was added. The
organic solution was washed 3 times with H,0, dried (MgSO),), filtered and the solvent
was evaporated. The residue (11.2g) was purified by column chromatography over silica
gel (eluent: CH,CL,/CH,OH 98/2; 15-40 pm). The desired fractions were collected and
the solvent was evaporated. Yiclding: 4.2g (47%). Part of this fraction (1.5g) was
crystallized from petroleum ether and DIPE. The precipitate was filtered off and dried.
Yielding: 1.15g of intermediate 15 having a melting point of 126°C and represented by
the formula

)
- OYN 0

S

/? o

Cl

Example A10

A mixture of intermediate (15) (0.0045 mol) and NaOH (0.0135 mol) in methanol
(30ml) and THF (30ml) was stirred at room temperature for 12 hours, poured out on ice,
acidified with HCl and extracted with EtOAc. The organic layer was separated, dried
(MgSO,), filtered and the solvent was evaporated. The residue (2.2g) was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH,OH/NH OH 95/5/0.1; 15-40
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pm). The pure fractions were collected and the solvent was evaporated. Yielding: 1.5g
(64%). Part of this fraction (1g) was crystallized from diethyl ether. The precipitate was
filtered off and dried. Yielding: 0.5g of intermediate 16 having a melting point of 192°C
and represented by the formula

0
OYN o
S N© J

S

Cl
I-l\O o)

Exsmple ALl

a) NaOCH, 30% (0.592 mol) was added to a solution of hydroxylamine hydrochloride
(0.1085 mol) in CH,OH (200 ml), stirred at RT. The mixture was stirred for 10
minutes. Intermediate (3) (0.0542 mol) was added portionwise and the resulting
reaction mixture was stirred and refluxed overnight. The solvent was evaporated. The
residue was partitioned between CH,Cl, and water. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was stirred in DIPE, filtered
off, washed with DIPE, and dried, yielding 3.7 g of (26%) 4-amino-2,6-dichioro-N'-
hydroxy-a,a-dimethylbenzeneethanimidamide (interm. 17).

b) A solution of intermediate (17) (0.0323 mol) and N,N-bis(methylethyl)ethanamine
(0.0339 mol) in CH,C], (190 ml) was stirred at 15°C. A solution of 2-methylbenzoyl
chloride (0.0323 mol) in CH,Cl, (10 ml) was added dropwise and the resulting reaction
mixture was stirred for one hour. Water was added. The organic layer was separated,
dried, filtered and the solvent was evaporated. Toluene was added and azeotroped on
the rotary evaporator, yielding 13.0 g of [1-amino-2-(4-amino-2,6-dichlorophenyl)-2-
methylpropylidenyljamino 2-methylbenzoate (interm. 18).

c) A solution of intermediate (18) {0.0323 mol) and p-toluenesulfonic acid
(0.0323 mol) in DMSO (100 ml) was stirred for 30 minutes at 150°C. The reaction
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mixture was cooled. Water was added and this mixture was extracted with toluene.: The
scparated organic layer was dried, filtered and the solvent evaporated. The residue was
purified by short column chromatography over silica gel {(eluent: CH,Cl,). The desired
fractions were collected and the solvent was evaporated. The concentrate was co-
evaporated with EtOAc, yielding 11.7 g of 3,5-dichloro4-[1-[5-(2-methylphenyl)-1,2,4-
oxadiazol-3-ylI]-1-methylethyl]benzenamine (interm. 19).

d) A solution of intermediate (19) (0.0302 mol) and HCI conc. (0.0906 mol) in acetic
acid (100 ml) was stirred at 0°C. A solution of NaNO, (0.032 mol) in water (10 mi)
was added dropwise at 0°C. The reaction mixture was stirred for 1 hour at 0°C. A
powdered mixture of sodium acetate (0.0906 mol) and diethyl(1,3-dioxo-1,3-
propanediyl)biscarbamate (0.0332 mol) was added portionwise. The mixture was
allowed to warm to RT and stirred for 1 hour. Water was added and this mixture was
extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent
evaporated, yielding diethyl N, N'-[2-[[3,5-dichloro-4-[1-[5-(2-mecthylphenyl)-1,2,4-
oxadiazol-3-yl]-1-methylethyljphenyl]hydrazono}-1,3-dioxo-1,3-propanediyl]-
dicarbamate (interm. 20).

e) A solution of intermediate (20) (0.0302 mol) and sodium acetate (0.0302 mol) in
acetic acid (200 ml) was stirred and refluxed for 3 hours. The reaction mixture was
poured out into water and this mixture was extracted with CH,Cl,. The separated
organic layer was dried, filtered and the solvent evaporated. Toluene was added and
azeotroped on the rotary evaporator, yielding ethyl [[2-[3,5-dichioro-4-[1-[5<{2-methyl-
phenyl)-1,2,4-oxadiazol-3-yl}-1-methylethyl]phenyl]-2,3 4,5-tetrahydro-3,5-dioxo-
1,2,4-triazin-6-yl]carbonyl]carbamate (interm. 21).

f) A mixture of intermediate (21) (0.0302 motl) in HCI 36% (10 ml) and acetic acid
(200 ml) was stirred and refluxed overnight. The reaction mixture was poured out onto
crushed ice and this mixture was extracted with CH,Cl,. The separated organic layer
was dried, filtered and the solvent evaporated, yielding 16.3 g of 2-[3,5-dichloro-4-{1-
[5-[2-methylphenyl)-1,2,4-oxadiazol-3-yl]-1-methylethyl]phenyl]-2,3,4,5-tetrahydro-
3,5-dioxo-1,2,4-triazine-6-carboxylic acid (interm. 22).
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xample Al

A mixture of intermediate (22) (0.0133 mol) in mercaptoacetic acid (7ml) was stirred at
175°C for 2 hours. The mixture was cooled, poured out into ice water, basified with
K,CO, and extracted with EtOAc. The organic layer was separated, washed with H,0,
dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,CL/CH,0H 99/1). The pure fractions were
collected and the solvent was evaporated, yielding 2.2g (36%) of intermediate 23
represented by the formula

)
CH, o) o
Cli I AN,
N CH3
O—N CH,
Ci
Example A13

A mixture of intermediate (23) (0.0011 mol), 1-bromo-2,5-pyrrolinedione (0.0011 mol)
and dibenzoyl peroxide (catalytic quantity) in CCl, (30 ml) was stirred and refluxed for
3 hours. The mixture was allowed to cool to RT. The mixture was filtered over dicalite
and the filtrate contained 2-[4-[1-[5-[2-(bromomethyl)phenyl]-1,2,4-0xadiazol-3-yI]-1-
methylethyl]-3,5-dichlorophenyl]-1,2,4-triazine-3,5(2H,4 H)-dione (intermediate 24).

Example Al4

A solution of intermediate (24) (0.017 mol) and KCN (0.034 mol) in ethanol (100 ml)
and H,0 (30 ml) was stirred for 8 hours at 60°C. The solvent was evaporated under
reduced pressure. The residue was taken up into CH,Cl,, then washed with water, dried
(MgSO0,), filtered and the solvent was evaporated. Yield: 8.2 g of interm.25 represented
by the formula
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Exarple A5

A solution of intermediate (25) (0.017 mol) in HOAc (50 ml), H,SO, (50 ml) and H,0
(50 ml) was stirred and refluxed for 2 hours. The reaction mixture was poured out into
ice-water and the resulting precipitate was filtered off, washed, then dissolved in
CH,Cl,. The organic solution was dried, filtered and the solvent was evaporated. The
residue was purified over silica gel on a glass filter (eluent: CH,CL/CH,OH 95/5). The
desired fractions were collected and the solvent was evaporated. The residue was
purified by high performance liquid chromatography over RP BDS Hyperprep C18 (100
A, 8 pm; gradient etution with (0.5% NH,OAc in water/CH,CN
90/10)/CH,OH/CH,CN). The pure fractions were collected and the solvent was
evaporated. The residue was stirred in hexane, filtered off and dried (vacuum, 60 °C).
Yield: 0.084 g of intermediate 26 represented by the formula

H
!

O N o)
Y
Cl

A solution of intermediate (26) (0.0014 mol) in SOCI, (15 ml) was stirred and refluxed
for 1 hour. SOCl, was evaporated under reduced pressure. Toluene was added and
azeotroped on the rotary evaporator, yielding 100% of intermediate 27 represented by
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the formula

A mixture of 3-bromodihydro-2(3H)-furanone (0.0081 mol) in DMF (16ml) was added
dropwise at room temperature to a mixture of intermediate (10)(0.00773 mol) and
NaHCO, (0.0081 mol) in DMF (30ml). The mixture was stirred at 70°C for 5 hours and

10  brought to room temperature. H,O and a saturated NaCl solution were added. The
mixture was extracted with EtOAc. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (5g) was purified by column
chromato#api:y over silica gel (eluent: CH,CL,/CH,0H 98/2; 15-40 pm). The pure
fractions were collected and the solvent was evaporated. The residue was taken up in

15 DIPE. The precipitate was filtered off and dried. Yielding: 1.24g compound 1 having a
melting point of 72°C and represented by the formula

H

Example B2

20 A solution of 1-bromopentadecane (0.0051 mol) in DMF (18ml) was added dropwise at
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room temperature to a mixture of intermediate (10) (0.00483 mol) and NaHCO, (0.0051
mol) in DMF (10ml). The mixture was stirred at 70°C for 5 hours and at 45°C
overnight, then brought to room temperature. H,O and NaCl was added. The mixture
was extracted with EfOAc. The organic layer was separated, washed with a saturated
NaCl solution, dried (MgSO,), filtered and the solvent was evaporated. The residue
(3.8g) was purified by column chromatography over silica gel (eluent: CH,Cl,/CH,OH
98/2; 15-40 pm). The pure fractions were collected and the solvent was evaporatexd.
Yielding: 0.49g compound 2 having a melting point of 80°C and represented by the

formula
Ox N
Y;r‘:’
C

Cl

Example B3

A solution of 3-bromodihydro-2(3H)-furanone (0.0073 mol) in DMF (12ml) was added
dropwise at RT to a mixture of intermediate (13) (0.00695 mol) and NaHCO, (0.0073
mol) in DMF (22ml). The mixture was stirred at 70°C for 2.5 hours, brought to RT and
poured out into H,0. The precipitate was filtered off and taken up in CH,Cl,. The
organic layer was separated, washed with H,0, dried (MgSO,), filtered and the solvent
was evaporated. The residue (5.4g) was purified by column chromatography over silica
gel (eluent: CH,C1/CH,OH 98/2; 15-40 um). The desired fractions were collected and
the solvent was evaporated. The residue was crystallized from CH,CN, diethy] ether and
DIPE. The precipitate was filtered off and dried. Yielding: 1.3g. This fraction was
recrystallized from CH,CN, 2-propanone and diethyl ether. The precipitate was filtered
off and dried. Yielding: 0.89g compound 3 having a melting point of 208°C and
represented by the formula
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NaHCQ, (0.00835 mol) was added dropwise at 5°C under N, flow to a mixture of

intermediate (14) (0.00795 mol) in DMF (22ml). Then a solution of 3-bromodihydro- .
2(3H)-furanone (0.00835 mol) in DMF (12ml) was added dropwise. The mixture was

brought to RT and stirred at RT for 30 min and then poured out into H,0 and a saturated

NaCl solution. A small amount of HC] 3N was added. The precipitate was filtered off

and taken up in CH,Cl,. The organic layer was separated, dried (MgSO,), filtered and

the solvent was evaporated. The residue (5.1g) was purified by column chromatography

over silica gel (eluent: CH,CL/CH,OH 98.5/1.5; 15-40 pm). The pure fractions were

collected and the solvent was evaporated. The residue was crystallized from CH,CN,

diethyl ether and DIPE. The precipitate was filtered off and dried. The residue was

recrystallized from CH,CN, diethyl ether and DIPE. The precipitate was filtered off and

dried. Yielding: 0.85g compound 4 having a melting point of 212°C and represented by

the formula -

C OYE o
freceid
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Example BS

A mixture of 3-bromodihydro-2(3H)-furanone (0.00172 mol) in DMF (5ml) was added _
dropwise at RT to a mixture of intermediate (16) (0.00172 mol) and NaHCO, (0.00172
mol) in DMF (5ml). The mixture was stirred at 70°C for 5 hours, poured out into H,0
and a saturated NaCl solution and extracted with EtOAc. The organic layer was
separated, washed several times with H,O, dried (MgSO,), filtered and the solvent was
evaporated. The residue (1.2g) was purified by column chromatography over silica gel
(eluent: CH,C1,/CH,OH 98/2; 15-40 um). The desired fractions were collected and the
solvent was evaporated. The residue was purified again by column chromatography
over silica gel (eluent: CH,Cl,/2-propanol $7/3; 15-40 pm). The desired fractions were
collected and the solvent was evaporated. Yielding: 0.13g compound 5 having a melting
point of 110°C and represented by the formula |

\
OY O
S
O: j\o 5 Cl

A solution of intermediate (27) (0.001 mol) in ethanol (15 ml) and dichloromethane (15
ml) was stirred and refluxed for one hour. The solvent was evaporated under reduced
pressure. The residue was dissolved in CH,Cl,, washed with water, dried (MgSO,),
filtered and the solvent was evaporated. The residue was purified by HPLC over
Hyperprep C18 (eluent: ((0.5% NH,OAc in H,0)/CH,;CN 90/10)/CH,CN (0 min) 80/20,
(44 min) 20/80, (57-61 min) 0/100) . The desired fractions were collected and the
solvent was evaporated. The residue was stirred in hexane, filtered off, washed and
dried (vacuum, 60 °C). Yield: 0.059 g compound 6 having a melting point of 157°C and
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g™

A mixture of intermediate (10) (0.00387 mol) and 1,1’-carbonylbis-1H-imidazole
(0.0058 mol) in dichloromethane (40ml) was stirred at RT for 90 minutes, then
cyclohexylmethanol (0.0058 mol) was added. The mixture was stirred at RT overmght,
diluted with CH,Cl12 and washed twice with an aqueous solution of NaCl. The organic
layer was separated, dried (MgSO,), filtered and the solvent was evaporated. The
regidue was purified by column chromatography over silica gel (eluent: CH,CL/EtOAc
50/50). The pure fractions were collected and the solvent was evaporated. The residue
was crystallized from EtOAc. The precipitate was filtered off, washed with DIPE and
dried at 50°C ovemight. Yielding: 1.43g compound 7 with a molecular weight of 613.5,
a melting point of 180°C and represented by the formula

R14—

wherein R is cyclohexylmethyl.

Examples BS o B33

The following table 1 lists compounds of formula (IA) which were prepared according
to the procedure of example B7, while replacing cyclohexylmethanol by the relevant
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alcohol having the formula R“OH. For the synthesis of cc;mpomds 8, 15-18, 21-23, 27,
32-34, 40-42 and 44, the amount of dichloromethane was increased up to 50 ml, and for
compond 53 up to 60 ml. For the synthesis of compound 51, dichloromethane was
replaced by 45 ml DMF. This table also indicates the melting point (when available)
M_P.(expressed in °C) and the yield Y of obtention (express;ad as a percentage) of the

said compounds.
TABLE 1
COMPOUND NO. R M.P. (°C) Y (%)
8
N-CI-{z
CHZ -
0O
9 Tsopentyl 148
10 2-phenyl-ethyl 130 38
11 3-phenyl-n-propyl 114 41
12 2(N\N’- 136
diisopropylamino)-ethyl
13 2-cyano-cthyl 179 62
14 h& 75
O
H
15 3-cyclohexyl-n-propyl 130
16 4-phenyl-n-butyl 128
17 Cyclopentylmethyl
18 3-cyclopropyl-n-propyl
19 50

0
dN—CHz—CHz—
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R ME.°C Y(%)
20 7\
0] N—CH,—CH,—
__/

21 S-phenyl-n-pentyl 155

22 Cyclobutylmethyl 150

23 2-cyclohexylethyl 150

24 56

@\/ O € Hz -

25 Cyclopentylmethyl 160

26 2:isopentenyl 175

27 1-Cyanoethyl

28

— @0\/C Hz'
29 4-Cyclohexyl-n-butyl
~30 —_—— oj/-CHz: B
: (0)

31 2,2,2-trifluoroethyl 67
32 Phenylmethyl

33 Phenyl

34 2-methoxyethyl

35 3-ol-n-propyl

36 Acetamido 246 29
37 N,N'-diethylacetamido 162 60
38 Dimethylaminoethyl

39 Styrylmethyl

40 Cyclohexyl 183 17
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COMPOUND NUMBER, | R M.P.°C Y(%)
41 Tolrylacetyloxy 151 71
42 140 37
e e
"o C(CH,),"CH,-
43 N-methylpiperidinyl 28
44. o ioz 160
~. 145 . _HCRN-S0 ' ' 22
2 ISl L o
i/_ I - e "\CH,-CH,-
46 156 49
(Hsczo)z'_ﬁ"CHZ‘
(o)
47 HzN—Soz\O\ 191 37
T e '
' _ 2,2-diethoxyethyl— - " * - [ 156
Y — T T o._ .0 19
H,C. [ l
H;C -
' 50 Benzylaminoethyl
31 H,C 40
O
52 27
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53 o 43
Chy)—C

Example B 34

A mixture of 2-bmmomethyl—1,4.—benzodi_oxan (0.0044 mol) in DMF (2 ml) was added
to a mixture of intermediate (13)(0.0044 mol) and NaHCO; (0.0044 mol) in DMF (8

ml). The mixture was stirred at 70°C for 6 hours, then 0.0022 mol-of intermediato.(13) S

was added. The mixture was stirred again at 70°C overnight, then poured out into H,0,

acidified with HCI (3N), extracted with EtOAc and washed with H,0O. The organic layer
was separated, dried, filtered and the solvent was evaporated. The residue (3.9 g) was
purified by column chromatography over silica gel (eluent: CH,CL/CH,OH 99/1; 15-40
um). The pure fractions were collected and the-solvent was evaporated. The residue (1.2

g) was crystallized from CH,CN/DIPE. The precipitate was. fillered off and-dricl;~- -
yielding 0.57 g compound 54 having-« molqc&l_{rfd\ghtLﬂf

below and rebmented by the formula

wherein R is

H
I

°Y:j°

C
N
R1 4 S
O Cl

o)

o0~ cHy

1B

—

~
~
-~

——

1.5, identified in table 2
\‘-. -
et~ _
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A mixture of bromo-1 phenyl -2 ethane (0.0065 mol), intermediate (13)(0.0050 mol)
and NaHCO, (0.0050 mot) in DMF (10 ml) was stirred at 70°C for 12 hours, then
poured out on ice, acidified with HCI (3N) until pH 5, extracted with EtOAc and
washed with H,O several times. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (3.2 g) was purified by column
chromatography over silica gel (eluent: CH,C1,/CH,OH 99/1; 70-200 pm). The pure
fractions were collected and the solvent was evaporated. The residue (0.6 g) was
crystallized from diethylether/DIPE. The precipitate was filtered off and dried, yielding
0.42 g compound 55 of formula-(IB), having a molecular weight of 607.5 and identified

-in table 2 below. ) -

Example B 56

-
-

A mixture of phenylbromomethane (0.0065 mol), intermediate (13) (0.0050 mol) and
NaHCO, (0.0050 mo}) in DMF (10 ml) was stirred at 70°C for 12 hours, then cooled
and poured out on ice: The precipitate was filtered, washed with H,0 and the solvent
evaporated. The residue was taken up in HCl {diluted) then H,0. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (3.0 g)
was purified by column chromatography over silica gel (eluent: CH,C1,/CH,OH
99.5/0.5; 70-200 um). The pure fractions were collected and the solvent was evaporated.
The residue (0.9 g) was crystallized from diethylether/DIPE. The precipitate was filtered
off and dried, yielding 0.51 g compound 56 of formula (IB), having a molecular weight
of 593.5 and identified in table 2 below.

Example B 57

A mixture of tert-butyl bromoacetate (0.0060 mol), intermediate (13)(0.0050 mol) and
NaHCO, (0.0050 mol) in DMF (10 ml) was stirred at 70°C for 12 hours, then cooled
and poured out into ice water. The precipitate was filtered, washed with H,0,
centrifugated off and taken up in EtOAc. The organic layer was separated, washed with
water, dried (MgSO,), filtered and the solvent was evaporated. The residue (3.0 g) was




10

15

20

30

purified by column chromatography over silica gel (eluent: CH,Cl,; 70-200 pm). Two
fractions were collected and their solvents were evaporated. The first fraction (0.9 g)
was crystallized from DIPE. The precipitate was filtered off and dried, vielding 0.53 g
compound 57 of formula (IB), having a molecular weight of 617.5 and identified in
table 2 below.

Ex eB 58

A mixture of cyclopropyl bromomethane (0.0040 mol) in DMF (10 mli) was added
dropwise at RT to a mixture of intermediate (13)(0.0040 mol) and NaHCO, (0.0040
mol) in DMF (10 ml). The mixture was stirred at 70°C for 5 hours, poured out on ice,
neutralized slowly with HCI (3N) and extracted with EtOAc. The organic layer was
separated, washed several times, dried (MgSO,), filtered and the solvent was
evaporated. The residue (2.8 g) was purified by column chromatography over silica gel
(eluent: CH,C1,/EtOAc 92/8; 15-40 pm; CH,CN/NH,Ac 1% 60/40 10pm). The pure
fractions were collected and the solvent was evaporated, yielding 0.34 g compound 58
of formula (IB), having a molecular weight of 557.5 and identified in table 2 below.

E eB3§

A mixture of chloro-1 dimethylamino-2 ethane (0.0044 mol) and NaHCO, (0.0087 mol)

in DMF (10 ml) was stirred at RT for 30 minutes. Intermediate (13)(0.0050 mol) was

added portionwise. The mixture was stirred at 70°C ovemight, cooled, poured out onto

water and neutralized with HC1 3N, The precipitate was filtered, washed with H,0 and L |
taken up in CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered and the

solvent was evaporated. The residue (2.4 g) was purified by column chromatography

over silica gel (eluent: CH,C1,/CH,0H 94/6; 15-40 um). The pure fractions were

collected and the solvent was evaporated, yielding 0.58 g compound 59 of formula

(IB), having a molecular weight of 574.5 and identified in table 2 below.

e B 60

A mixture of 1-chloroethyl ethylcarbonate (0.0065 mol), intermediate (13)(0.0050
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mol), NaHCO, (0.0050 mol) and potassium iodide (0.0050 mol) in DMF (10 ml) was
stirred at 70°C for 12 hours, then cooled and poured out into ice water. The precipitate
was filtered off, washed with a diluted solution of HCI, washed with water,
centrifugated and taken up in EtOAc. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (3.3 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,; 70-200 pum). The desired fractions were
collected and the solvent was evaporated. The residue (0.7 g) was crystallized from
diethylether/DIPE. The precipitate was filtered off and dried, yiclding 0.34 g compound
60 of formula (IB), having a molecular weight of 619.5 and identified in table 2 below.

Example B61

A mixture of ethyl bromoacetate (0.0040 mol) in DMF (2 ml) was stirred at RT. A
solution of intermediate (13)(0.0040 mol) and NaHCO, (0.0040 mol) in DMF (8 ml)
was added. The mixture was stirred at 70°C for 2 hours, cooled, poured out into ice
water and acidified with HCI 3N. The precipitate was filtered off, washed with water
and taken up in EtOAc. The organic layer was separated, washed with water, dried
(MgSO0), filtered and the solvent was evaporated. The residue (2.2 g) was purified by
column chromatography over silica gel (eluent: CH,C1,/CH,OH 99/1; 15-40 pm). The
pure fractions were collected and the solvent was evaporated. The residue (1.2 g) was
crystallized from dicthylether. The precipitate was filtered off and dried, yielding 0.98
g compound 61 of formula (IB), having a molecular weight of 589.5 and identified in
table 2 below.

Example B 62

A mixture of bromo-1 phenyl-3 propane (0.0065 mol), intermediate (13)(0.0050 mot),
NaHCO, (0.0050 mol) in DMF (10 ml) was stirred at 70°C for 12 hours, then poured
out info ice water and extracted with EtOAc. The organic layer was separated, washed
with a diluted solution of HC, washed with water, dried (MgSO,), filtered and the
solvent was evaporated. The residue (3.5 g) was purified by column chromatography
over silica gel {eluent: CH,Cl,; 70-200 um). The pure fractions were collected and the
solvent was evaporated. The residue (1.2 g) was crystallized from diethylether/DIPE.
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S The precipitate was filtered off and dried, yielding 0.85 g compound 62 of formula

(IB), having a molecular weight of 621.5 and identified in table 2 below.

Example B 63

A mixture of 2-(chloromethyl)benzimidazole (0.0044 mol) in DMF (5 ml) was added
dropwise at RT to a mixture of intermediate (13)(0.0044 mol) and NaHCO, (0.0044
mol) in DMF (5 ml). The mixture was stirred at 70°C for 15 hours, cooled and poured
out on ice. The precipitate was filtered off, washed with water several times,
centrifugated off and taken up in EtOAc. The organic layer was separated, washed with
water, dried (MgSO,), filtered and the solvent was evaporated. The residue (3.5 g) was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH,OH 98/2; 1540
um). The pure fractions were collected and the solvent was evaporated. The residue (0.9
g) was crystallized from diethylether. The precipitate was filtered off and dried, yielding
0.4 g compound 63 of formula (IB), having a molecular weight of 633.5 and identified
in table 2 below.

e B 64

A mixture of cyclobutyl bromomethane (0.0040 mol) in DMF (2 ml) was added at RT
to a mixture of intermediate (13)(0.0040 mol) and NaHCO, (0.0040 mol) in DMF (8
ml). The mixture was stirred at 70°C overnight, then cooled, poured out into ice water
and extracted with EtOAc. The organic layer was separated, washed with water, dried
(MgSO)), filtered and the solvent was evaporated. The residue (2.1 g) was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH,OH 99.25/0.75; 15-40 um,
CH,CN/NH_Ac 75/25; 10pm). The pure fractions were collected and the solvent was
evaporated. The residue (0.9 g) was crystallized from diethylether. The precipitate was
filtered off and dried, yielding 0.44 g compound 64 of formula (IB), having a molecular
weight of 571.5 and identified in table 2 below.

Example B 65

A mixture of bromo-3 propanol-1 (0.0050 mol), intermediate (13)(0.0046 mol),
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NaHCO, (0.0046 mol) in DMF (10 ml) was stirred at 70°C for 6 hours, then cooled and
poured out into ice water. The precipitate was filtered, washed with a diluted solution of
HCl1 and died. The residue was taken up in CH,Cl,. The organic layer was separated,
washed with water, dried (MgSO,), filtered and the solvent was evaporated. The residue
(2.6 g) was purified by column chromatography over silica gel (eluent: CH,CL,/CH,0H
97.5/2.5; 1540 pm). The desired fractions were collected and the solvent was
evaporated. The residue (0.8 g) was crystallized from DIPE. The precipitate was filtered
off and dried, yielding 0.55 g compound 65 of formula (IB), having a molecular weight
of 561.5 and identified in table 2 below.

Example B 66

A mixture of bromo-1 methyl-3 butene-2 (0.0040 mol) in DMF (2 ml) was added at RT
to a solution of intermediate (13) (0.0040 mol) and NaHCO, (0.0040 mol) in DMF (8
ml). The mixture was stirred at 70°C for 20 hours, cooled, poured out into ice water,
acidified with HCl 3N and then extracted with EtOAc. The organic layer was separated,
dried (MgSO,), filtered and the solvent was evaporated. The residue (2.0 g) was purified
by column chromatography over silica gel (eluent: CH,CL/CH,OH 99.5/0.5; 70-200
pm). The desired fractions were collected and the solvent was evaporated. The residue
(0.5 g) was purified again by column chromatography over silica gel (eluent:
CH,CN/0.5%NH,Oac 70/30; 10 um). The pure fractions were collected and the solvent
was evaporated, yielding 0.25 g of compound 66 of formula (IB), having a molecular
weight of §71.5 and identified in table 2 below.

Example B 67

A mixture of iodomethyl trimethylacetate (0.0119 mol), intermediate (13)(0.0040 mol)
and NaHCO, (0.0050 mol) in DMF (20 ml) was stirred at 70°C for 12 hours, then
poured out on ice and acidified with HC! 3N. The precipitate was filtered off and dried.
The residue was taken up in CH,Cl,. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (2.3 g) was purified by column
chromatography over silica gel (eluent: CH,CL,/CH,OH 98.5/1.5; 15-40 pm to
CH,COONH,/CH,CN 25/75; 10 pm). The pure fractions were collected and the solvent
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was evaporated, yielding 0.25 g compound 67 of formula (IB), having a molecular
weight of 617.5 and identified in table 2 below.

Example B 68

A mixture of N,N-diethyl bromoacetamide (0.0065 mol), intermediate (13) (0.0050
mol) and NaHCO; (0.0050 mol) in DMF (10 ml) was stirred at 70°C for 12 hours,
cooled and poured out on ice. The precipitate was filtered, washed with water,
centrifugated off and taken up in BtOAc. The organic layer was separated, washed with
a diluted solution of HC], washed with water, dried (MgSQ,), filtered and the solvent
was evaporated. The residue (3.1 g) was purified by column chromatography over silica
gel (eluent: CH,C1,/CH,0H 98.5/1.5; 15-40 pm). The pure fractions were collected and
the solvent was evaporated. The residue (1.4 g) was crystallized from CH,CN and
diethylether. The precipitate was filtered off and dried, yielding 0.7 g compound 68 of
formula (IB), having a molecular weight of 616.5 and identified in table 2 below.

Example B 69

A mixture of 4-chloro-1,3-dioxolan-2-one (0.0031 mol), intermediate (13) (0.0024 mol),
NaHCO; (0.0024 mol) and potassium iodide (0.0024 mol) in DMF (6 ml) was stirred at
70°C for 5 hours, poured out into ice water and acidified with HCl 3N. The precipitate
was filtered off, washed with water and taken up in CH,Cl,. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (1.8 g)
was purified by column chromatography over silica gel (eluent: CH,CL,/CH,OH 98/2;
15-40 pm). The pure fractions were collected and the solvent was evaporated, yielding
0.65 g compound 69 of formula (IB), having a molecular weight of 589.5 and identified
in table 2 below.

Example B 70

A mixture of 4-bromomethyl-5-methyl-1,3-dioxol-2-one (0.0034 mol), intermediate
(13){(0.0026 mol), NaHCO, (0.0026 mol) in DMF (6 ml) was stirred at 70°C for 12
hours, then poured out into ice water and acidified with HC1 3N. The precipitate was
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filtered, washed with water and taken up in CH,Cl,. The organic layer was separated,
dried (MgSO,), filtered and the solvent was evaporated. The residue (1.8 g) was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH,OH 98/2; 15-40 um)
then over Kromasil (eluent: CH,CN/CH,OH 80/20; 3.5 um). The pﬁre fractions were
collected and the solvent was evaporated, yielding 0.28 g of compound 70 of formula
(IB), having a molecular weight of 615.5 and identified in table 2 below.

Example B 71

A mixture of 4-bromomethyl-5-methyl-1,3-dioxol-2-one (0.0046 mol), intermediate
(14)(0.0035 mol), NaHCO, (0.0035 mol) in DMF (10 ml) was stirred at 70°C for 5
hours, poured out into ice water and acidified with HC1 3N. The precipitate was
filtered, washed with water and taken up in CH,Cl,. The organic layer was separated,
dried (MgS04), filtered and the solvent was evaporated. The residue (2.5 g) was
purified by column chromatography over silica gel (eluent: CH,CL,/CH,OH 99/1; 15-40
pm) then over Kromasil (eluent: CH,CN/AcNH, 65/35; 10 pm). The pure fractions
were collected and the solvent was evaporated, yielding 0.36 g (33%) of compound 71,
having a molecular weight of 631.5 and a melting point of 97°C and represented by the

formula:
O\rNH 0
N )
Oy |
! S
s[ Cl
|
i
o
—0
o]
Exam 72

4-bromomethyl-5-methyl-1,3-dioxol-2-one (0.0081 mol) was dissolved in DMF (20
ml). This solution was added dropwise to intermediate (10)(0.0077 mol) and NaHCO,
(0.0081 mtlyl) in DMF (30 ml) under nitrogen atmosphere. The reaction mixture was
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; !
stirred at 50°C for 3 hours, poured out into water (+ NaCl) and extracted three times

with EtOAc. The organic layer was separated, dried (MgSO,), filtered and the solvent
was evaporated. The residue was purified by high performance liquid chromatography
over silica gel (eluent: CH,CL,/CH,CN). The desired fractions were collected and the

%l

solvent was evaporated, yielding 0.86 g of an oily fraction which was stirred in
hexane/BtOAc (1:1) until a white precipitate was formed. This precipitate was filtered
off, washed with DIPE and dried overnight, yielding 0.58 g of compound 72, having a
moleculariweight of 629.5 and a melting point of 149°C and represented by the
formula:
OYNH 0
C
N ~
| S
Cl
T e
o.. O
0
IABLE2
COMPOUND NO, RY MP. (° Y (%)
54 0 182 53
o)L
55 Phenyl-2 ethyl 146 20
56 Phenylmethyl 167 30
57 | Tert-butyl acetyl 165 17
58 Cyclopropylmethyl 100 13
59 dimethylaminoethyl 204 22
60 C,H;0—C—O—CH— | 163 1
] |
O CHy
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COMPOUND NUMBER | RM M.P.°C Y{(%)
61 ethylacetyl 198
62 Phenyl-3 propyl 165 . 27
63 . N>\ 172 14
~
.
H
64 cyclobutylmethyl 80 33
65 Hydroxy-3 propyl 85 31
66 Methyl-3-butene-2-yl 90 11
67 _ trimethylacetyl 80 10
68 diethylacetamido 157
69 r 90 36
O/Lo
70 CH;, 102 14
O/\o CHy

A mixture of intermediate (10) (0.00387 mol) and 1,1’-carbonylbis-1H-imidazole
(0.0058 mol) in dichloromethane (40ml) was stirred at RT for 90 minutes, then

(0.0058 mpl) was added. The mixture was stirred at RT overnight, diluted with CH,Cl,
and washefi twice with an aqueous solution of NaCl. The organic layer was separated,
dried (MgS0,), filtered and the solvent was evaporated. The residue was filtered over
silica gel (eluent: CH,CL/EtOAc 50/50). The product fractions were collected and the
solvent was evaporated. The residue was crystallized from EtOAc. The residue was
stirred in DIPE, filtered off, washed and dried at 50°C under vacuum for two days,
yielding 1.I 3g (62%) compound 73 having a molecniar weight of 600.5 and represented
by the forrhula
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ExamplesB 7 75

A mixture

of intermediate (10)(0.0156 mol) and 1,1’-carbonylbis-1H-imidazole (0.0232

mol) in DMF(160ml) was stirred at RT for 3 hours, and then treated with an excess of

hydrogen sulfide for 20 minutes at RT, then with nitrogen overnight. Half of this

reaction

i , containing 0.0078 mol of compound 74 represented by the formula
NH_ O

in 80 ml DMF, was treated with a solution of 4-bromomethyl-5-methyl-1,3-dioxol-2-
one (0.013mol) in DMF (20 ml). The reaction mixture was stirred for one hour, then
poured out into water and extracted twice with EtOAc. The organic layer was separated,

dried (MgSO,), filtered and the solvent was evaporated. The residue was purified over

silica gel

a glass filter (eluent: CH,CL/BtOAc 92.5/7.5). The pure fractions were

collected and the solvent was evaporated. The residue was stirred in DIPE, filtered off,

washed

dried under vacuum for one hour, yielding 2.68 g (54%) compound 75

represented by the formula
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1,1’-carbonylbis-1H-imidazole {0.0017 mol) was added to a mixture of intermediate
5 (13) (0.00:14 mol) in DMF (6 ml). The mixture was stirred at 40°C for one hour. A

solution of N,N-dimethyl ethanclaminesulfonamide (0.0028 mol) and 1,8-Diazabicyclo
(5.4.0) umliecene-7 (0.0014 mol) in DMF (3 ml) was added. The mixture was stirred at
40°C for 3 hours, then brought to RT, poured out into water, acidified with HCI 3N,
filtered and washed with water. The precipitate was filtered off and dried. The residue

10  was taken up in diethyl ether. The organic layer was separated, dried (MgSO,), filtered
and the solvent was evaporated. The residue was crystallized from diethyl
cther/CH,CN/DIPE, yielding 0.77 g (65%) of compound 76 having a molecular weight
of 653.5 g, a melting point of 150°C and being represented by the formula

Oy NH__O
\r

L O
NS
D T s -
o . Cl

Example B 77

15

20 1,1’-carbonylbis-1H-imidazole (0.0013 mol) was added at RT to a mixture of
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intermediate (13) (0.0010 mol) in DMF (4 ml). The mixture was stirred at 40°C for 45
minutes. A mixture of N-(2-hydroxyethyl)-1-piperidinesulfonamide (0.0019 mol) and
1,8-Diazabicyclo (5.4.0) undecene-7 (0.0010 mol) im DMF (2 ml) was added fastly. The
mixture was stirred at 40°C for 90 minutes, then brought to RT, poured out into water
and acidified with HCI 3N. The precipitate was filtered off and dried. The residue was
taken up in CH,Cl,, then filtered and dried again and then purified by column
chromatography over silica gel (eluent: CH,Cl,/CH,0H 98.5/1.5; 15-40 pm). The pure
fractions were collected and the solvent was evaporated. The residue (0.34 g) was taken
up in DIPE. The precipitate was filtered off and dried, yielding 0.18 g (57%) of
compound 77 having a molecular weight of 693.5 g, a melting point of 126°C and being
represented by the formula

Oy, Sxrg™

Example B 78

1,1"-carbonylbis-1H-imidazole (0.0030 mol) was added at RT to a mixture of
intermediate (13) (0.0024 mol) in DMF (12 ml). The mixture was stirred at 40°C for
one hour. A solution of 2,2,2-trifluoroethanol (0.0048 mol) and 1,8-Diazabicyclo
(5.4.0) undecene-7 (0.0024 mol) in DMF (5 ml) was added. The mixture was stirred at
40°C for 2 hours, poured out on ice/HCI 3N, filtered and washed with water. The
precipitate was taken up in CH,Cl,. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evapdra:ed. The residue was crystallized from diethy] ether,
then filtered off and dried, yielding 0.51 g (31%) of compound 78 having a molecular
weight of 583.5 g, a melting point of 180°C and being represented by the formula
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O NH_ O
ﬁ/
.

Cl
N

E eB 79

1,1’~carbonylbis-1H-imidazole (0.0050 mol) was added to a mixture of intermediate
(13) (0.0040 mol) in DM¥ (15 ml). The mixture was stirred at 40°C for one hour. A
solution of N-2-hydroxyethyl)-N'-piperazinesulfonamide (0.0104 mol) and 1,3~
Diazabicyclo (5.4.0) undecene-7 (0.0040 mol) in DMF (10 ml) was added. The mixture
was stirred at 40°C for 2 hours, then brought to RT, poured out on ice water and
acidified with HCI 3N. The precipitate was filtered, washed with water and taken up in
CH,Cl,/CH,OH. The organic layer was separated, dried (MgSQ,), filtered and the
solvent was evaporated. The residue (2.7 g) was purified by column chromatography
over silica gel (eluent: CH,Cl/CH,OH 96/4; 15-40 um). The pure fractions were
collected and the solvent was evaporated, yielding 0.3 g (10%) of compound 79 having
a molecular weight of 694.5 g, 2 melting point of 133°C and being represented by the

formula
O\rNH 0
N ™
Oy ,N\) o) Cl

Example 80

A mixture of intermediate (8) (0.0097 mol) and y-bromo-3-oxo-benzenepentanoic acid
ethyl ester (0.0126 mol) in ethanol (150 ml) was stirred and refluxed overnight. The
solvent was evaporated and the residue was taken up in methylene chloride. The organic
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layer was separated, washed wﬁh a 10% solution of K,CO; then with water, dried
(MgSO,), filtered and the solvent was evaporated. The residue (5.7 g) was purified by
column chromatography over silica gel (eluent: CH,CL/CH;OH 98.5/1.5; 15-40 pum).
The pure fractions were collected and the solvent was evaporated, yielding 3.2 g (59 %)
of compound 80 having a molecular weight of 559.5 g, a melting poinf of 155°C and
being represented by the formula

Oﬁ”NH
C -
O
N S
O Cl

Example 81

A mixture of compound 80 (0.0032 mol) and sodium hydroxide (0.0096 mol) in
methanol (20 ml) and THF (20 ml) was stirred at RT for 12 hours, poured out on ice, .
acidified with HCI 1N and extracted with EtOAc. The organic layer was separated,

dried (MgSQ,), filtered and the solvent was evaporated, yielding 1.7 g of a compound of

the formula
OYNH 0
c J
N

0O Cl

which, after crystallization from diethyl ether, shows a melting point of 186°C. A
mixture of a-bromo-y-butyrolactone (0.0021 mol) in DMF (5 ml) was added dropwise
at RT to a mixture of the compound obtained in the preceding step (0.0021 mol) and
NaHCO, (0.0021 mol) in DMF (5 ml). The mixture was stirred at 70°C for 5 hours,
poured out on ice, neutralized slowly with HCI (3N) and extracted with EtOAc and
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washed with H,O. The organic layer was separated, washed several times with water,
dried (MgSO,), filtered and the solvent was evaporated. The residue (1.1 g) was purified
by column chromatography over silica gel (eluent: CH,C1,/CH,OH 99/1; 15-40 um).
The pure fractions were collected and the solvent was evaporated. The residue (1.2 g)
was crystallized from diethylether and CH,CN. The precipitate was filtered off and
dried, yielding 0.25 g (19%) of compound 81 having a molecular weight of 615.5 g, a
melting point of 190°C and being represented by the formula

O NH_ O
Y

0 Nc ™~
0: ]’ 0 S
o) Cl

Example B 82

Intermediate (13) (0.0050 mol) was added to DMF (20 mI) under nitrogen flow.
1,1’-carbonylbis- 1 H-imidazole (0.0062 mol) was added and the mixture was stirred at
40°C for one hour. Then 2-(2-methoxyethoxy) ethanol (0.0099 mol) and 1,8-
Diazabicyclo (5.4.0) undecene-7 (0.0050 mol) were added and the resulting mixture was
stirred at 40°C for 12 hours, cooled and then diluted with diethyl ether. The organic
layer was separated, washed with HC] 3N then with water, dried (MgSO,), filtered and
the solvent was evaporated. The residue (2.5 g) was purified by column chromatography
over silica gel (eluent: CH,CL/CH,OH 98.5/1.5; 15-40 um). The pure fractions were
collected and the solvent was evaporated. The residue (1.5 g) was crystallized from
DIPE. The precipitate was filtered off and dried, yielding 1.03 g (34%) of compound 82
having a molecular weight of 605.5 g, a melting point of 151°C and being represented
by the formula
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le B 83

A mixture of N,N-dimethyl- 1-piperazinesulfonamide (0.0423 mol) in methanol (100
ml) and methylene chloride (30 ml) was treated with an excess of gaseous ethylene
oxide at 5°C for 90 minutes. The reaction mixture was stirred at RT for 3 hours. The
solvent was evaporated, then co-evaporated with toluene. The residue was stirred
ovemight in 7N NH, /CH ,OH and the solvent was evaporated, then co-evaporated with
toluene. The residue (10.3 g) was purified over silica gel on a glass filter (eluent:
CH,CL/CH,0H 92.5/7.5). The desired fractions were collected and the solvent was
evaporated, then co-evaporated with toluene, yielding 6.9 g (69 %) of a compound 83
represented by the formula '

Oy .20
N§s¢

| \NG\/\OH

which after crystallization from diethyl ether, shoivs a melting point of 186°C.

Example B 84

Intermediate (13) (0.0036 mol) was added to DMF (15 ml) under nitrogen flow.
1,1’-carbonylbis-1H-imidazole (0.0045 mol) was added and the mixture was stirred at
40°C for one hour. Then a solution of compound 83 (0.0072 mol) and 1,8-Diazabicyclo
(5.4.0) undecene-7 (0.0036 mol) was added over two minutes and the resulting mixture
was stirred at 40°C for 5 hours, brought to RT, poured out info water, filtered and taken
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up in CH,CL,. The organic layer was separated, washed with water, dried (MgS04),
filtered and the solvent was evaporated. The residue (2.5 g) was purified by column
chromatography over silica gel (eluent: CH,CL/CH,OH 97/3; 1540 pm). The pure
fractions were collected and the solvent was evaporated. The residue (1.3 g) was
crystallized from CH,CN and diethyl ether. The precipitate was filtered off and dried,
yielding 1.0 g of compound 84 having a molecular weight of 722.7 g, a melting point of
220°C and being represented by the formula

Oy _NH
Y
~

Cl
N
O
S
Cl

| O"/\/
—N___N
0% o
Xam 5

A mixture of bromoacetonitrile (0.0040 mol) in DMF (2 ml) was added at RT to a
solution of intermediate (13) (0.0040 mol) and NaHCOQ, (0.0040 mol) in DMF (8 ml).
The mixture was stirred at 70°C overnight, cooled, poured out into ice water, acidified
with HCI (3N) and then extracted with EtOAc. The organic layer was separated, washed
with water, dried (MgSO,), filtered and the solvent was evaporated. The residue (1.9 g)
was purified by column chromatography over silica gel (eluent: CH,Cl,/CH,OH
99.25/0.75; 15-40 pm). The fractions were collected and, after evaporation of their
solvent, purified again by mlm chromatography over silica gel (cluent:
CH,CL,/CH,OH 99.25/0.75; 15-40 pm). The pure fractions were collected and the
solvent evaporated, yielding 0.26 g (12%) of compound 85 having a molecular weight
of 542.5 g and being represented by the formula
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 Intermediate (13) (0.0034 mol) was added under nitrogen flow to DMF (25 mi). 1,1’-

carbonylbis-1H-imidazole 0.0043 mol) was added and the mixture was stirred at 40°C
for one hour. (Hydroxymethyl) phosphonate diethy! ester (0.0068 mol) and 1,8-
Diazabicyclo (5.4.0) undecene-7 (0.0034 mol) were added and the mixture was stirred at
40°C for 5 hours, then brought to room temperature, poured out into water and acidified
with HCL 3N. The precipitate was filtered off and taken up in methylene chloride. The
organic layer was separated, washed with water, dried (MgSO,), filtered and the solvent
was evaporated. The residue (3.0 g) was purified by column chromatography over silica
gel (eluent: CH,C1/CH,OH 98/2; 15-40 pum). The fractions were collected and the
solvent was evaporated. The residue (1.4 g) was taken up in DIPE. The precipitate was
filtered off and dried, yielding 1.3 g of compound 86 having a molecular weight of
653.5 g, a melting point of 88°C and being represented by the formula

OYN O
A mixture of bromo-3 propylene-1 (0.0040 mol) in DMF (2 ml) was added at RT to a

solution of intermediate (13) (0.0040 mol) and NaHCO, (0.0040 mol) in DMF (8 ml).
The mixture was stirred at 70°C ovemnight, poured out into ice water and extracted with
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EtOAc. The organic layer was separated, washed with water, dried (MgSO,), filtered
and the solvent was evaporated. The residue (2.2 g) was purified by column
chromatography over silica gel (eluent: CH,CL/CH,OH 99.5/0.5; 35-70 um). The
fractions were collected and the solvent evaporated. The residue (0.8 g) was crystallized
from acetonitrile. The precipitate was filtered off and dried, yielding 0.31 g (15%) of
compound 87 having a molecular weight of 543.5 g, a melting point of 172°C and being
represented by the formula

Oy NH_ O
ﬁ’j
NC
o

/\/0 Cl
Example B 88

A mixture of bromoacetylene (0.0040 mol) in DMF (2 ml) was added atRT to a
solution of intermediate (13) (0.0040 mol) and NatICO, (0.0040 mol) in DMF (8 ml).
The mixture was stirred at 70°C overnight, poured out into ice water and extracted with
EtOAc. The organic layer was separated, washed with water, dried (MgSO,), filtered
and the solvent was evaporated. The residue (2.5 g) was purified by column
chromatogmpﬁy over silica gel (eluent: CH,Cl,; colurnn: 70-200 pm). The desired
fractions were collected and the solvent evaporated. The residue was purified again by
column chromatography over silica gel (eluent: CH,CN/NH,Oac 68/32; column
Kromasil C18 10 um). The pure fractions were collected and the solvent was
evaporated. The residue (0.6 g) was crystallized from diethyl ether. The precipitate was
filtered off and dried, yielding 0.41 g of compound 88 having a molecular weight of
541.5 g, a melting point of 180°C and being represented by the formula

Cl Oﬁ/::j/ 0

Cl
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Claims 27 Dez. 1999
1. A compound having the formula

¥ %
“ \[_:,\ X ?
S

a N-oxide, a pharmaceutically acceptable addition salt or a stereochemically isomeric

form thereof, wherein :

p represents an integer being 0, 1, 2, 3 or 4;

X represents O, S, NR® or a direct bond or-X-R? taken together may represent cyano;

Y represents O, S, NR?, or S(0),;

each R' independently represents C(=0)-Z-R*, C, calky], halo, polyhaloC, ,alkyl,
hydroxy, mercapto, C, ;alkyloxy, C, salkylthio, C, salkylcarbonyloxy, aryl, cyano,
nitro, Het’, R®, NR'R® or C, jalkyl substituted with C(=0)-Z-R", Het’, R or NR'R";

R’ represents Het!, C, cycloalkyl optionally substituted with C(=0)-Z-R*, C, ;alkyl or
C,salkyl substituted with one or two substituents selected from C(=0)-Z-RY,
hydroxy, cyano, amino, mono- or di(C, ,alkyl)amino, C, salkyloxy optionally
substituted with C(=0)-Z-R", C, alkylsulfonyloxy, C, cycloalkyl optionally
substituted with C(=0)-Z-R", aryl, aryloxy, arylthio, Het', Het'oxy and Het'thio; and
if X is O, S or NR’, then R? may also represent aminothiocarbonyl, C, ,alkylcarbonyl
optionally substituted with C(=0)-Z-R", C, ,alkylthiocarbonyl optionally substituted
with C(=0)-Z-R™ , arylcarbonyl, arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl;

R’ represents hydrogen, C, alkyl or C, .cycloalkyl;

R* represents hydrogen, C, salkyl or C, cycloalkyl; or

R® and R* taken together form a C, calkanediyl;

R’ represents hydrogen or C,_alkyl;

each R°® independently represents C, calkylsulfonyl, aminosulfonyl, piperidinylsulfonyl,
mono- or di(C,_,alkyl)aminosulfonyl, mono- or di(benzyl)aminosulfonyl,
polyhaloC, calkylsulfonyl, C, calkylsulfinyl, pheaylC, .alkylsulfonyl,
piperazinylsulfonyl, aminopiperidinylsulfonyl, piperidinylaminosulfonyl,
N-C,_alkyl-N-piperidinylaminosulfonyl or mono-or
di(C,_alkyl)aminoC, ,alkylsulfonyl;




each R’ and each R* are independently selected from hydrogen, C, ,alkyl, hydroxy-
C,4alkyl, dihydroxyC, ,alkyl, aryl, arylC, alkyl, C,  alkyloxyC, alkyl, C, alkyl-
carbonyl, arylcarbonyl, Het'carbonyl, mono- or di(C,_alkyl)aminoC,_jalkyl,

. arylaminocarbonyl, arylaminothiocarbonyl, Het’aminocarbonyl,
5 Het’aminothiocarbonyl, C, .cycloalkyl, pyridinyIC, ,alkyl, C1-4alkanediyl-C(=0)-Z-

RY, -C(=0)-Z-R", -Y-C, ;alkanediyl-C(=0)-Z-R", Het, Het* and R or R” and R®

™~ taken together with the nitrogen atom to which they are attached form a radical of
formula

0 O
b & &

R® and R are each independently selected from hydrogen, C, alkyl, hydroxyC, alkyl,
dihydroxyC, ,alkyl, phenyl, phenylC, ,alkyl, C, alkyloxyC, ,alkyl, C, alkylcarbonyl,
phenyicarbonyl, Het’carbonyl, mono- or di(C, ,alkyl)aminoC, alkyl,

15 phenylaminocarbonyl, phenylaminothiocarbonyl, Het’aminocarbonyl,
Het’aminothiocarbonyl, C, cycloalkyl, pyridinylC, ,alkyl, C1galkanediyl-C(=0)-Z-
R™ -C(=0)-Z-RY, -Y-C, alkanediyl-C(=0)-Z-R*, Het’, Het" and R"; or R® and R
taken together with the nitrogen atom to which they are attached form a radical of
formula

10
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each R" independently being selected from hydroxy, mercapto, cyano, nitro, halo,
trihalomethyl, C, ,alkyloxy optionally substituted with C(=0)-Z-R', formyl,
25  trihaloC, alkylsulfonyloxy, R, NR'R?, C(=O)NR" R, -C(=0)-Z-R", -Y-C,,
(alkanediyl-C(=0)-Z-R", ary), aryloxy, arylcarbonyl, C, ,cycloalkyl optionally




substituted with C(=0)-Z-R", C, ,cycloalkyloxy optionally substituted with C(=0)-Z-
R, phthalimide-2-yl, Het’ and C(=O)Het*;

R and R" are each independently selected from hydrogen, C, jalkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, phenyl, phenylC, ,alkyl, C, ,alkyloxyC, ,alkyl, C, ,alkylcarbonyl,

5 phenylcarbonyl, mono- or di(C, atkyl)aminoC, ,alkyl, phenylaminocarbonyl,

phenylaminothiocarbonyl, C, ;cycloalkyl, pyridinylC, ,alkyl, C, ,alkanediyl-C(=0O)-
Z-R", -C(=0)-Z-R", -Y-C, jalkanediyl-C(=0)-Z-R" and R%; or R" and R taken
together with the nitrogen atom to which they are attached form a radical of formula

o) O
&’ é'/ ( '}”’
each R' independently represents hydrogen, C, ,,acyl (having a straight or branched,
saturated or unsaturated hydrocarbon chain having 1 to 20 carbon atoms), C, ,,alkyl,
C, ;.alkenyl optionally substituted with phenyl, C, ,.alkynyl, C, , cycloalkyl,
15 polyhaloC, ,alkyl, Het’ , phenyl or C, ,, alkyl substituted with one or more
substituents selected from hydroxy, NR'R", phenyl, mono- or di-(C, _jalkyl)amino,

cyano, Het’ , C,, alkyloxycarbonyl, phenyl C, , alkylrloxycarbonyl and C, , cycloalkyl,
or R" represents a radical of formula

10
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whereinmis 1to4,nis0to 5, qis 0t0 2, ris 0 to 2 and s is 0 to 4;
R*, R, R, R%, R® and R are each independently hydrogen, C, ,alkyl,
5 phenyl or C, ;cycloalkyl; or
R® and R taken together may form -CH,-CH,-, -CH,-CH,-CH,- or -CH,-
CH,-CH,-CH,-;
R,, R, and R, are each independently hydrogen or C,, alkyl;
R;is C,alkyl; o
10 R;is -O-R, C, qalkyl, pheﬁyl or C, ;cycloalkyl optionally substituted with
C, akkyloxy;
where R is hydrogen or C,_, alkyloxy and R, is hydrogen, C, jalkyl, C, ,cycloalkyl,
phenyl or phenylC, ,alkyl
each Z independently represents O, S, NH, -CH,-O- or -CH,-S- whereby -CH,- is
15 attached to the carbonyl group; or
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-Z-R™ taken together form a radical of formula

CH, ' % o—R*
< SN \cm;(a 2
® (®)

R" and R'® are each independently selected from hydrogen, C, ,alkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, aryl, arylC, ,alkyl, C, ,alkyloxyC, ,alkyl, -C(=0)-Z-R",

5 arylcarbonyl, mono- or di(C, ,alkyl)aminoC, _alkyl, arylaminocarbonyl,
arylaminothiocarbonyl, aminocarbonylmethylene, mono- or di(C,_alkyl)
aminocarbonylmethylene, Het*aminocarbonyl, Het’aminothiocarbonyl,
pyridinylC, _alkyl, Het® or R% or R' and R'® taken together with the nitrogen atom to
which they are attached form a radical of formula

o) 0O
o O O
R" and R'® are each independently selected from hydrogen, C,  alkyl, hydroxyC, ,alkyl,
dihydroxyC, ,alkyl, phenyl, phenylC, ,alkyl, C, ;alkyloxyC, alkyl, C, alkylcarbonyl,
15 phenylcarbonyl, mono- or di(C, ,alkyl)aminoC, ,alkyl, phenylaminocarbonyl,
phenylaminothiocarbonyl, C, ,cycloalkyl, pyridinylC, ,alkyl, C14alkanediyl-C(=0)-
Z-C, alkyl, -C(=0)-Z-C, (alkyl, -Y-C, _alkanediyl-C(=0)-Z-C, (alkyl and R%;
aryl represents phenyl optionally substituted with one, two or three substituents each
independently selected from nitro, azido, cyano, halo, hydroxy, C1-4alkyl, C, ,cyclo-
20 alkyl, C)-4alkyloxy, formyl, polyhaloC1-4alkyl, NR°R'’, C(=O)NR’R", C(=0)-Z-
R", RS, -O-R%, phenyl, Het’, C(=O)Het® and C, jalkyl substituted with one or more
substituents each independently selected from halo, hydroxy, C, ,alkyloxy, C(=0)-Z-
RY, -Y-C, _alkanediyl-C(=0)-Z-R", Het® or NR°R"’;
Het' represents a heterocycle selected from pyrrolyl, pyrrolinyl, imidazolyl, imidazo-
25 linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
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pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyi, thiomorpholinyl,
dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl, benzofuranyl,
isobenzofuranyl, benzothiazolyl, benzoxazolyl, benzodioxanyl, indolyl, isoindolyl,
indolinyl, purinyl, 1H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,
oxazolopyridinyl and imidazo[2,1-b}thiazolyl; wherein said heterocycles each

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

three substituents each independently selected from Het?, R* and C, ,alkyl optionally
substituted with one or two substituents independently selected from Het” and R*';

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

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl, isobenzothienyl,
benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl, indolyl, iscindolyl,
indolinyl, purinyl, 1 H-pyrazolo[3,4-d]pyrimidinyl, benzimidazolyl, quinolyl,
isoquinolyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, thiazolopyridinyl,
oxazolopyridinyl and imidazo[2,1-b}thiazolyl; wherein said heterocycles each
independently may optionally be substituted with one, or where possible, two or
three substituents each independently selected from Het!, R" and C, ,alkyl optionally
substituted with one or two substituents independently selected from Het* and R";

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

piperazinyl, morpholiny], thiomorpholinyl and tetrahydropyranyl; wherein said
monocyclic heterocycles each independently may optionally be substituted with,
where possible, one, two, three or four substituents each independently selected from
hydroxy, C, alkyl, C, ,alkyloxy, C, alkylcarbonyl, piperidinyl, NR“R"”, C(=0)-Z-
R*, R® and C, ,alkyl substituted with one or two substituents independently selected
from hydroxy, C, ,alkyloxy, phenyl, C(=0)-Z-R", -Y-C, ,alkanediyl-C(=0)-Z-R", R°
and NR“R";

Het* represents a monocyclic heterocycle selected from pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl, pyridazinyl and
triazinyl,




10

15

20

25

30

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

linyl, pyrazolyl, pyrazolinyl, triazolyl, tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl, thiazolyl, thiazolinyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
tetrahydropyranyl, dioxanyl, dithianyl, trithianyl, triazinyl, benzothienyl,
isobenzothienyl, benzofuranyl, isobenzofuranyl, benzothiazolyl, benzoxazolyl,
benzodioxanyl, indolyl, isoindolyl, indolinyl, purinyl, 1H-pyrazolo[3,4-
djpyrimidinyl, benzimidazolyl, quinolyl, isoquinolyl, c¢innolinyl, phtalazinyl,
quinazolinyl, quinoxalinyl, thiazolopyridinyl, oxazolopyridinyl and imidazo[2,1-
b]thiazolyl; wherein said heterocycles each independently may be substituted with,
where posgible, one, two, three or four substituents each independently selected from
hydroxy, C, alkyl, C, alkyloxy, C, ,alkylcarbonyl, piperidinyl, NR'R", C(=0)-Z-
C,alkyl, R®, sulfonamido and C, alkyl substituted with one or two substituents
independently selected from hydroxy, C, _alkyloxy, phenyl, C(=0)-Z-C alkyl,
-Y-C, ,alkanediyl-C(=0)-Z-C, calkyl, R® and NR'R™ ;
provided however that

R? is other than C, ; alkyloxycarbonylC, calkyl or aminocarbonyl; and

R, R, R’ and R" are other than aminocarbonyl, C, alkylcarbonyloxy-
C,..alkylcarbonyl, hydroxy C, ,alkylcarbonyl, C,_ alkyloxycarbonylcarbonyl, C(=0)-
O-RY, C, alkanediylC(=0)-O-R" or -Y-C, ,alkanediylC(=0)-O-R"; and

R? and R" are other than C,_alkylcarbonyloxy-C, alkylcarbonyl, hydroxy
C,Lalkylcarbonyl or C, jalkylcarbonylcarbonyl; and

R" is other than C(=0)-O-R®, Y-C,,alkanediyl ~ C(=0)-OR”, C(=O)NH,,
C(=O)NHC_alkyl or C(=O)NHC, .cycloalkyl; and

R¥ and R are other than aminocarbonyl, CHalkylcarbonyloxy-CHa]kylcarbonyl
hydroxy C, jalkylcarbonyl or C, jalkyloxycarbonylcarbonyl; and

aryl is other than phenyl substituted with C(=0)-O-R”, C(=O)NH,,
C(=O)NHC, ,alkyl, C(=0)NHC, ,cycloalkyl and/or with C, alkyl substituted with
C(=0)-O-R" or Y-C,  alkanediyl - C(=0)-O-R'*; and

Het® is other than a monocyclic heterocycle substituted with C(=0)-O-R" and/or
with C, ,alky] substituted with C(=0)-O-R" and/or Y-C, ,alkanediyl — (=O)-O-R";
and
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e in each of the above proviso's R" is defined as hydrogen, C,_alkyl, C, .cycloalkyl,
aminocarbonylmethylene or mono- or di(C,_alkyl)aminocarbonylmethylene; and
» the said compound of formula (I) contains at least one — C(=0)-Z-R™ moiety.

2. A compound according to claim 1 wherein the 6-azauracil moiety is in the para
position relative to the carbon atom bearing the -X-R?, R* and R* substituents.

3. A compound according to claims 1 or 2 wherein R? is a monocyclic heterocycle
selected from pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidiny], pyrazinyl, pyranyl, pyridazinyl and triazinyl, wherein said monocyclic
heterocycles each independently may optionally be substituted with one, or where
possible, two or three substituents each independently selected from Het?, R" and
C,.alkyl optionally substituted with Het* or R

4. A compound according to any of claims 1 to 3 wherein R® and R* are both methyl
and -X-R? is Het'.

S. A compound according to any of claims 1 to 4 wherein p is 1 or 2 and each R' is
chloro.

6. A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound according to any of
claims I to 5.

7. A process for preparing a composition as claimed in claim 6, , wherein a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically
effective amount of a compound according to any of claims 1 to 5.

8. A compound as claimed in any one of claims 1 to 5 for use as a medicine.

9. Use of a compound according to any of claims 1 to 5 in the manufacture of a
medicament for treating cosinophil-dependent inflammatory diseases.
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10. A process for preparing & compound as claimed in claim 1, comprising the step of
2) reacting an intermediate of formula (1) wherein W' is a suitsble leaving group with
an
" appropriate reagent of formula (IIT) optionally in a reaction-inert solvent and
optionzally in the presence of a base at a temperature ranging between - 70°C and
reflux temperature; '

, &%
e S O N 6 4

+WH
wherein R' R?, R?, R%, p and X are as defined in claim 1 or;

(m

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

IR 1 R

) B
wherein E is an appropriate electron attracting group and R', R R’, RY, X and p are as
defined in claim 1;

(o)

and, if desired, converting compounds of formula (I} into each other following art-
known transformations, and further, if desired, converting the compounds of formula
(D, 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 salt into the free acid by treatment with acid; and
also, if desired, preparing stereochemically isomeric forms or N-oxide forms thereof.
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11. A process of marking a receptor comprising the steps of
a) radiolabelling a compound as defined in claim 1;
b) administering said radiolabelled compound to biological material,
¢) detecting the emissions from the radiolabelled compound.

12. A process of imaging an organ, characterized by, administering a sufficient
amount of a radiolabelled compound of formula (I) in an appropriate
composition, and detecting the emissions from the radioactive compound.

13. A compound of formula

o, O
N
Hac\N/S\m
] Xl
CH, K/N—CH—CHOH "

wherein R* and R* are each independently selected from hydrogen or
C, .0 alkyl or R* and R* taken together with the carbon atom to which they
are attached form a cycloalkyl radical.

14.\ Use of the compound of claim 13 for preparing a compound of claim 1
wherein Het® represents a sulfonamido substituted piperazine. T el

e —— R

"'h.-
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The present invention is concerned with the compounds of formula

i i% o
T

the N-oxides, the pharmaceutically acceptable addition salts and the stereochemically
isomeric forms thereof, wherein p is 0 to 4; X is O, S, NR’ or a direct bond; Y is O, S, NR®
or S(O); R independently is C (=0)-Z-R!# C1-galkyl, halo, polyhaloC}-galkyl, hydroxy,
mercapto, C1-6alkyloxy, C1-galkylthio, C1-galkylcarbonyloxy, aryl, cyano, nitro, Het’, R®,
NR'R® or substituted C, ,alkyl; R is Het', optionally substituted C3_7cycloalkyl or
Cy.galkyl and if X is O, S or NR, then R? may also represent C(=0)-Z-R™,
aminothiocarbomyl, C1.4alkylcarbonyl, C1_4alkylthiocarbonyl, arylcarbonyl,
arylthiocarbonyl, Het'carbonyl or Het'thiocarbonyl; R* and R* independently are hydrogen,
C,.ilkyl or C, ,cycloalkyl or R' and R* together form a C, ;alkanediyl; R® is hydrogen or
Cy-4alkyl; R’ and R® are independently hydrogen, optionally substituted C, ,alkyl, aryl, a
carbonyl containing moiety, C, ,cycloalkyl, -Y-C, ,alkanediyl-C(=0)-Z-R" or Het>; R®is a
sulphonyl; R" is hydrogen, C, yalkyl, C, ,cycloalkyl, C, ,, acyl or another radical; Z is O,
S, NH, -CH,0- or -CH,S- whereby -CH,- is attached to the carbonyl group; aryl is
optionally substituted phenyl; Het', Het?, Het'® and Het* are optionally substituted
heterocycles, provided that the said compounds contain at least one -C(~0)}-Z Ry, moiety;
to processes for their preparation and pharmaceutical compositions oompnmng them. It
further relates to their use as a medicine.
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TRADUCCION OFICIAL No. 138/00 DE UN DOCUMENTO ESCRITO EN
FRANCES, EL CUAL PARA SU IDENTIFICACION SE SELLA CON EL SELLO DEL

-TRADUCTOR. ESTA ES UNA TRADUCCION OFICIAL EFECTUADA EL DIA 01 DE

SEPTIEMBRE DEL ANO 2000 POR JEAN-JACQUES TURPIN, C.E.: 193849 DE
BOGOTA, TRADUCTOR OFICIAL SEGUN RESOLUCION No. 2680/91 DEL 19 DE
DICIEMBRE DE 1991, EXPEDIDA POR EL MINISTERIO DE JUSTICIA DE
COLOMBIA. -

Autenticaciones que se hallan a continuacion de un documento de fraspaso
conferido en inglés y en espanol por Jean Fernand Armand Lacrampe y Jérme
Michel Claude Fortin, domiciliados en Janssen Cilag S.A, 1, rue Camilles Desmoulins
TSA 91003, 92787 Issy-les-Moulineaux, Cedex 9 Francia, quienes declaran ser los
unicos y verdaderos inventores de “inhibidores il-5 no-esteroidales, procedimientos
para su preparacion y composiciones farmacéuticas que los contienen®. Declaran
asimismo ceder y transferir sin reserva ni limitacién a la sociedad Janssen Cilag
S.A., sociedad organizada y existente de acuerdo con las leyes de Francia,

domiciliada en 1, rue Camilles Desmoulins TSA 91003, 92787 Issy-les-Moulineaux,

Cedex 9, Francia, todos los derechos inherentes a dicha invencién, y que la

sociedad queda facultada para solicitar en su nombre la patente correspondiente en
la Republica de Colombia. Firma ilegible de Jean Femand Armand Lacrampe y

Jérdme Michel Claude Fortin.

Legalizacién de {a firma de los Sefiores Jean Femand Armand Lacrampe y Jéréme
Michel Claude Fortin por Philippe Bougeard, Notario asociado en Le Mesnil-Esnard
(Seine-Maritime). Firma ilegible def Notario.

Sello: Philippe Bougeard - Notario asociado en Le Mesnil-Esnard - Republica

francesa.

. 94\-@

.mcnmm”ff w

JEAN « JAQOUES H. TURPIN
Traductar @ imsirprate Oficial
FRANGES - ESPAROL
Res. Minjusticie No. 2680/91
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Certificacion notarial de presentacién personal y Iegalizaciér_n de firma de los Sefiores
Jean Femand Armand Lacrampe y Jérdme Michel Claude Fortin, con fecha del 10
de Julio del affo 2000, por parte del Sefior Jean-Marie VAUCHELLE, Notario
Asociado en Mesnil-Esnard (Seine-Maritime). Firma ilegible del Notario.

Sello: Jean-Marie Vauchelle — Notario asociado — Le Mesnil-Esnard (Seine-Maritime)

Replblica francesa.

Sello en tinta del Ministerio de Relaciones E);teriores. Hace constar que la presente
certificacién de firma se ha efectuado de conformidad con la ley francesa. Por el
Ministro y por delegacion. Firmado (ilegible): Dominique Lefay.

Otro sello del Ministerio de Relaciones Exteriores del 16 de Ago;to del afio 2000,

bajo el N0.065324 - Republica Francesa 010.

EN ESPANOL. Legalizacién de la firma de Dominique Lefay por el Consulado

General de Colombia en Paris, el 16 de Agosto del afio 2000 bajo el No. 3238.

Pagado el impuesto de timbre por valor de veintidés délares (U.S5.$22.00): Sello del

" Consulado General de Colombia en Paris. Sello y fiirma del Cénsul General de

Colombia, Alejandro Borda Rojas.

Legalizacién de la fima de Alejandro Borda Rojas por el Ministerio de Relaciones
Exteriores en Bogotd No. 425811 del 30 de Agosto del afio 2000. Firfrig y_'sello del

Jefe de legalizaciones.

Es traduccion fiel y completa de la cual se deja copia en los archivos-de esta oficina
para confrontacién y a la cual me remito.
Traduccién oficial No. 138/00.

Traductor: Jean-Jacques Turpin. s ? 9 / ﬂ
Santafé de Bogota, D.C., 01 de Septiembre del afio 2000. AN » AGEUES H. n"&j
Traducior @ intlepeete Oficial

MRANCES - ESPAROL .
:—-—: ;lnMinillfidﬂhm
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- %1 Y By g t AT
b ] ' LI L s, - a

‘ 'A IJ.‘-"\ diss del mes detp .v'\",
A ,‘; " ‘

de 19" o camp-red

-

perscnalmente aate mi,

Nouno -Pﬁblloo.

a quien doy fé de conocer y me consta que
la persons descrita y firmante
del documento que precede, declarando anté mi que otor-

-1 el mismo para los finws y propésitos que ea &l ee

expressn. _j.\ ' { v

Me Jean-Marle VAUCHELLE, Notaire nssoctd
au MESNIL-ESNARD (Saine-Marltime) cortitie -
sincére et véritable la signature apposéde ci-
conlre, comme émanani de oM s

irduccién  Oficial m433/wMCMM¢ w Folnmier

NOTARY PUBLIC (Notario Pablico)

JEAN - JACQUES H. TURIN
Teacucior o lanbprele Oficial
FRANGS - ESPAROL
Res. Misiuaticia No. 258091

CERTIFICADO NOTARIAL (INDIVIDUO)
A los diss del mes de-
de 19 , compared perscnalrnente ante mf,

Nouwrio Pablico, k

a quien .doy fé de conocer y me consts que

la .pf:.-_tsona descrits y firmante

del docu-to quo\p:ecade. declarando snte mi que otor-

f“.-«“'f.::- —"""'- "?q-
/ el* :'numopplu-\lo- fines y propéaitos que ea € se

\
!
LI "',";: ':
f'u" P': " ih" 'h
TARY ,PUBL[C (N tario Piblico)

"3‘:“-‘__ -"_,:\ I" 4
L
_1-' .!-' -l‘ -3,

r
"

NOTARIAL CERTIFICATE . (NDIVIDUAL)

On this day of

19 petsonally nl:;pelred before mo, s Notary Public,

to me known and known to me to be the ‘person

described in and who executed the fore_ggiu; dacument,

and duly ackoowledged to me that
executed the same for the uses and purposes

therein expressed. g . e "

On this D} day of :Tulbf

$00 peronally appeared before me, » Notary Public,

to me known, and known to me to be the person
described in and who  executed the foregoiog document,
and . duly sckaowledged to me that

executed the same for the uses and purpases

therein expressed,
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TRADUCCION OFICIAL No. 140/00 DE UN DOCUMENTO ESCRITO EN
FRANCES, EL CUAL PARA SU IDENTIFICACION SE SELLA CON EL SELLO DEL
TRADUCTOR. ESTA ES UNA TRADUCCION OFICIAL EFECTUADA EL DIA 01 DE
SEPTIEMBRE DEL ANO 2000 POR JEAN-JACQUES TURPIN, C.E.: 193849 DE
BOGOTA, TRADUCTOR OFICIAL SEGUN RESOLUCION No. 2680/91 DEL 19 DE
DICIEMBRE DE 1991, EXPEDIDA POR EL MINISTERIC DE JUSTICIA DE
COLOMBIA.

Autenticaciones que se hallan a continuacion de un documento de ftraspaso

conferido en inglés y en espafiol por Janssen Cilag S.A., domiciliada en 1, rue
Camilles Desmoulins TSA 91003, 92787 Issy-les-Moulineaux, Cedex 9 Francia,
quien declara ser la Unica y verdadera inventora de “inhibidores il-5 no-esteroidales,
procedimientos para su preparacién y composiciones farmacéuticas que los
contienen™. Declaran asimismo ceder y transferir sin reserva ni limitacidn a la
sociedad Janssen Pharmaceutica N.V., sociedad organizada y existente de acuerdo
con las leyes de Bélgica, domiciliada en Tumhoutsew;eg 30,B-2340 Beerse, Bélgicé,
todos los derechos inherentes a dicha invencién, y que la sociedad queda facultada
para solicitar en su nombre la patente correspondiente en la Republica de Col;ambia.

Firma ilegible de Frédéric Champavere, Director General.

Legalizacion de la firma del Sefor Frédéric Champavére por Jean-Philippe
Bougeard, Notario asociado en Le Mesnil-Esnard (Seine-Maritime). Firma ilegible del
Notario.

Sello: Philippe Bougeard - Notario asociado en Le Mesnil-Esnard - Replblica

francesa.

Certificacion notarial de presentacion personal y legalizacién de firma de Frédéric

Champavére, con fecha del 10 de Julio del afio 2000, por parte del Sefior Jean-

3qg«4 an&@o
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Marie VAUCHELLE, Notario Asociado en Mesnil-Esnard (Seine-Maritime). Firma
ilegible del Notario.
Sello: Jean-Marie Vauchelle — Notario asociado — Le Mesnil-Esnard (Seine-Maritime)

Republica francesa.

Sello en tinta del Ministerio de Relaciones Exteriores. Hace constar que la presente
certificacion de firma se ha efectuado de conformidad con la ley francesa. Por el
Ministro y por delegacion. Firmado (ilegible): Dominique Lefay.

Oftro sello del Ministerio de Relaciones Exteriores del 16 de Agosto del afio 2000,

bajo el No.065323 - Republica Francesa 010.

ANEXO

Certificacion, por parte del Consulado General de Colombia en Paris, Francia,
No0.3237, del 16 de Agosto del afio 2000, de la firma de Dominique Lefay quien
desempefia las funciones de Secretaria Administrativa de la Direccion de los
Franceses en el Exterior y de los Extranjeros en Francia del Ministerio de Asuntos
Exteriores de Francia. Ademds, certifica la existencia y representacién de Ia
compafifa JANSSEN CILAG S.A. y cerlifica que el Seiior Frédéric Champavére
desempefia el cargo de Presidente de dicha compaiiia y es el representante legal de
la misma. Sello del Consulado General de Colombia en Paris. Pagado el impuesto
de timbre por valor de veintidos délares (US$22.00) Sello y firma del Consul General
de Colombia, Alejandro Borda Rojas.

sm o e A/

Teadcsor @ Inwbeprete Oficial
AANGES - ESPAROL
Res. Miniusiicia No. 2680/91
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Legalizacién de la firma de Alejandro Borda Rojas por el Ministerio de Relaciones
Exteriores en Bogota No. 425812 del 30 de Agostec del afio 2000. Firma y sello del

Jefe de legalizaciones.

Es traduccion fiel y completa de la cual se deja copia en los archivos de esta oficina
para confrontacion y a la cual me remito,

Traduccién oficial No. 140/00. '
Traductor: Jean-Jacques Turpin. Araduccide Ohu':I No. /’fﬂ ﬁ
j JEAN « JAGQUES 1. TURPIN
Santafé de Bogota, D.C., 01 de Septiembre del afio 2000. - o Oticial
FRANGES - ESPAROL
Rew. Mimisticie No. 2680191
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Nay

=Ta

. The undenigacd,. i STERELIISPRPHU RES .
Jra ?ﬁ K ETRANGERFES ’ \ .

Vg ' Janssen Cilag S.A. ) *010 -
. - ' - & i
" i6 400 2000 W

3¢ PP«Q\' e - _

domiciled io d;mil:ilit.do en

1, rue Camille Desmoulins 1, rue Camille Deemoulins

TSA 91003, 92787 Issy-les-Moulineaux, Cedex 9, France TSA 91003, 92787 Iesy-les Moulineaux,
Cedex 9, Frencla

hereby state under oath to be the sole’ and tiue fnveator' ‘declaro’ ' - bajo juramento ser  fmico y verds-
: P d i e - :

-

" of s “v<« a4t dero  inventor de

e

NCN-STEROIDAL IL-5 INHIBITORS, PROCESSES FOR THEIR PREPARATION AND

PHARMACEUTI%?;&%R&PO?{E%&)S&%%%lsEN%ﬁﬁ%mos PARA SU
IDORES I L-5 NO ESTER
:It'gg;RRACﬁN Y COMPOSICIONES FARMA(’IEUTICAS QUE COMPRENDEN DICHOS INHIBIDORES.

state ¢35 well that assign, without reservations Declaro asimismo que cedo y
or limitation, in faver of tramatiero sin reserva ni limiteci6n, & favor de la
Janssen Pharmaceutica N.V. socedad Janssen Pharmaceutica N.V.

LY
VY Y e s ot leoHO adusuta !

& carporstion organized and existing under the Taws® ofr  olganliadasy; exittenteade conformided con lus' leyes de

; 43410 sreqrdinl & some it
Belgium : Belglcd™ o . ém'é%nﬂf'smE DES AFFAIRES ETRANGERE

..., wonslate que la prdsente certifcas ]
IVI08OS ot sidiauniM a"§té pffoch.de gonfomm;ﬁﬁ?anlg?fia'g:;gg
i

Pour s Micistre et par gé

il

domiciled in domlcilisda en
Turnhoutseweg 30, B-2340 Beerse, Belgium

Turnhoutseweg 30, B-2340 Beerse,

Belgica
all rights inherent to ssid invention, snd that the above todos los derechos inherentes o K
mentioned corporation hereby is ensbled to spply, in its citada socicdad queds facultada ¢

pame, for the correspondigg patent in the Repuoblic of
we 18aN-Phaiouy S0 IRARD mniane
au MESMIL-ESNARD. {Suinis-iviad 10ma)
sienirn At varihetle 1o SnBIre 200050
Frédéfic Champavére, Managing-®director-«i s . 0 ou Welbi-
CMR T PRIERE. . X

Colombis.
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/] F CERTIFICADO NOTARIAL (NDIVIDUO)

,:‘;-'.L ) -.-! t.: . :\\. ‘lli.
Aﬁlos -’\_ diss del mes de;n -, .
frfa
da 19 -, mompnred personalmente ants mi,

-~
f

Nouno Pﬁbhco.

a quien doy fé de comacer y me coasts que

Ia persona descrita y [irmante
del documento que precede, declarando ente mi que otor-
g ¢l mismo para los fines y propbsitos que en él se

expresan.

Ma Jean-Mbre VAUCHELLE, Notane assocd
su MESNIL-ESNARD (Seine-Maritime) cortitie
sincére ot véritable la signalure apposde o
conlre, comme émanant de

CAr AP AW o

NOTARY PUBLIC (Notario Pﬁbllci;)

CERTIFICADO NOTARIAL (INDIVIDUD)
A los diss del mes de
de 19 , comparec personslmente 'ante mi,

Notario Piiblico,

AN « WS WL TURMN
Trdocier o Imémprele Oficial
MANCES - ESPARCL

a quien doy fé de conocer y me consta que

la petsona descrita y firmante

del documento que ptecede, declarando anre mi quo otor-

ge.-el. .lmamo.‘.ipm '*loa fines y propéaltos que en €l ae

o !
NOTARY. PUBLIC '(Notulo Pdblico)

“ay _' ‘ - -__ ﬁ),
\ \n;lf—:.\‘ ..;.,.-qq:p'm.,-,
: &.""--. 4 \.“://
CHALRS,
—————

*

, Y.

N TARIAL cEliTIFIéATE e (INDIVID’UAI.)

N4

) L

I

Notuy
’76‘luoo ;

to me known and known to me to be the person
described in and who  executed the foregoing document,
aod duly acknowledged to me that

executed the same for the usea and purposes

therein expressed.

NOTARIAL CERTIFICATE

CINDIVIDUAD

On this 10K, day of Tuly
#0070 personally eppeared before me, s« Notary Public,

)

to me kaown, and known to me to be the person
described in and who  executed the foregoing docament,
aond . duly ackoowledged to me that

executed the same for the uses and purposes

thereln expressed,

e )

-~ 1

.
R et
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CONSU_LADO GENERAL DE COLOMBIA

o, -..l_- —,,‘hlnﬁ

PARIS FRRNCIA

No. 3237
Paris, Agosto 16 de 2000

El suscrito Cénsul Genéral de Colombia en Paris, vistos los documentos presentados por
los interesados,

CERTIFICA:

Que la sefiora Dominique LEFAY, quicn constaté que la autenticacién de la firma del
signatario del documento precedente fue efectuada de conformidad con la ley francesa,
gjercia en la fecha las funciones de Secretaria Administrativa de la Direccién de los
Franceses en el Exterior y de los Extranjeros en Francia del Ministerio de Asuntos
Exteriores de Francia, y que su firma corresponde con la registrada en este Consulado;

Que la compailia JANSSEN CILAG S.A. es una sociedad constituida de acuerdo con las
leyes de la Republica Francesa y que cumple con su objeto conforme a las mismas;

Que el Frédéric CHAMPAVERE quien en su caracter de Presidente de la citada
compailia suscribe el documento precedente, es su representante legal en este pais.

El Cénsul Geperal no asume responsabilidad alguna por €l contenido del documento.,

[ =
E-
ey
22 -
Lad, = ':_1 =3 .
=2 ﬁ o
é’gad mpuesto :de Timbre por valor de US$7,00 (SIETE DOLARES DE LOS ESTADOS

UNIDGS DEYAMERICA)

Pagados Derechos Consulares por valor de US$15 (QUINCE DOLARES DE LOS
' ESTADOS UNIDOS DE AMERICA)

Total: US$22 (VEINTIDOS DOLARES DE LOS ESTADOS UNIDOS DE
AMERIC

€, D
h A E 55
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3, oy ‘EE
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e Q=S
R=l—A S = 2
wee O QAT =
Sy WD N T
o P
= L)
ﬁlz RUE D ER_E.I - 75008 PARIS - TEL. : ©1 53 83 91 91 - TELEFAX : O1 42 89 82 92
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TRADUCCION OFICIAL No. 141/00 DE UN DOCUMENTO ESCRITO EN
FRANCES, EL CUAL PARA SU IDENTIFICACION SE SELLA CON EL SELLO DEL
TRADUCTOR. ESTA ES UNA TRADUCCION OFICIAL EFECTUADA EL DIA 01 DE
SEPTIEMBRE DEL ANO 2000 POR JEAN-JACQUES TURPIN, C.E.: 193849 DE
BOGOTA, TRADUCTOR OFICIAL SEGUN RESOLUCION No. 2680/91 DEL 19 DE
DICIEMBRE DE 1991, EXPEDIDA POR EL MINISTERIO DE JUSTICIA DE
COLOMBIA.

Autenticaciones que se hallan a continuacion de un documento de traspaso
conferido en inglés y en f’spaﬁol por Eddy Jean Edgard Freyne, Frederic Dirk
Deroose y Erwin Coesemans, domiciliados en Janssen Pharmaceutica N.V.
Tumhoutseweg 30, B-2340 Beerse, Bélgica, quienes declaran. ser los Unicos y
verdaderos inventores de “inhibidores il-5 no-esteroidales, procedimientos para su
preparacion y composiciones farmacéuticas que los contienen”. Declaran asimismo
ceder y transferir sin reserva ni limitacién a la sociedad Janssen Pharmaceutica N.V.,
sociedad organizada y existente de acuerdo con las leyes de Bélgica, domiciliada en
Tumhoutseweg 30,B-2340 Beerse, Bélgica, todos los derechos inherentes a dicha
invencién, y que la sociedad queda facultada para solicitar en su nombre la patente
oorrespondier.ﬂae en la Repiblica de Colombia. Firma ilegible de Eddy Jean Edgard

Freyne, Frederic Dirk Deroose y Erwin Coesemans.

Certificacion notarial de presentaci6n personal y legalizacion de firma de Eddy Jean .

Edgard Freyne, Frederic Dirk Deroose y Erwin Coesemans con fecha del 1 de
Agosto del afio 2000.

Apostilla (Convencion de La Haya del 5 de Octubre de 1961):
1. Pals: Beélgica

7Y

El presente acta ' Ohcil N ,W/m



A
2. Ha sido firmado por Coppens

3 Obrando en calidad de Notario

P

Con sello /estampilla de (itegible)

Certificado

5. En Bruselas

6. El 3 de Agosto del 2000

7. Por el Ministerio de Relaciones Exteriores, del Comercio Exterior y de la
Cooperacion para el Desarrolio. |

8. Bajo el nimero: (28418)

9. Sello / estampiila

10. Firma ilegible

Sello: Ministerio de Relfaciones Exteriores, del Comercio Exterior y de la Cooperacién

para el Desarrollo.

Legalizacibn No. 611 del 10 de Agosto del afio 2000 de la firma de C.Mélard,
Delegado del Ministerio de Relaciones Exteriores de Bélgica. Pagado el impuesto de
timbre. Sello del Consulado de Colombia en Bruselas. Firma y sello de Mauricio

Gonzalez Lopez.

Legalizacion de la firma de Mauricio Gonzalez L6pez por el Ministerio de Relaciones
Exteriores en Bogota No. 425810 de|',30 de Agosto del afio 2000. Firma y sello del

Jefe de legalizaciones.

Es traduccion fiel y completa de la cual se deja copia en los archivos de esta oficina
para confrontacién y a la cual me remito.

Traduccion oficial No. 141/00. auccidn Olicial No. /// m

Traductor: Jean-Jacques Turpin. .
Santafé de Bogots, D.C., 01 de Septiembre del afio 2000. o
FRANGE - ESPAROL

Ras. Minjusiicie No. 2680/91
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‘ The undersigned,
Eo!y Jean Edgard Freyne
Frederik Dirk Deroose

Erwin 'Coeseman_s Erwin' Coesemans

\\\‘.\- .

] L)

b
]

domiciled in
c/o Janssen PRarmaceutica N.V.

g 30 'I'urnhouts:e'.weg

Eddy Jean Edgard Freyne
Frederik Dirk Deroose .

ot ||.|..I'Lu que.aparece vete doe
AIGAUT . Bequl, Iponﬂﬂfdﬂm o "‘%‘:.:,‘.'.,,' Yo
ot st
SO El Cloml o
~“IRIUBAR ok 4 ""u‘i'm"eiu?:' asune responsabliidad por e contegido ﬂ
domidill ex

clo Janssen Phanmceutica K.V.

TRASPASO (.(
ansilen
abajo firmado o005 8 f‘/j
332
CONSULADO DE COLOMBIA
BRUSELAS, BELGICA
s bl 10 aour 2000
Previa la confrontaciin

mﬂﬂmdmaDAFEquehﬂ:m

Ministerio:de Relaciones Exceriores de
it Béigica,

30

,;B-Z%\'Be ; Belgium B-2340 Beerse, Belgica \*
o .
[yt

w il

¥

A=

A=

[V E ] by TN

== . -

o] . i
[ L -,
Lrﬁ Lod &3

hereby state under oath:ta be the lole and cruo inventor

of _ !

NON-STEROIDAL iL-5 INHIBITORS, PROCESSES FOR T

D PHARMACEUTICAL COMPOSITIONS COMPRISING THEM

l==¢, INHIBIDORES I IL-5 NO ESTEROIDALES, PROCEDIMIENTOS E INTERMEDIARIOS
PARA SU PREPARACION Y COMPOSICIONES FARMACEUTICAS QUE COMPREDEN

@, il

ne,

=1 g E’-n.-'i.

ey x

éf‘_j_' ‘;ﬂ DICHOS INHIBIDORES
e

22—

._ﬂﬂl

= assign, without reservations

r
2]

[
¥

or limitation, in favor of

Janssen Pharmaceutica N.V.

. corporation organjzed and existing under the laws of

Belgium

domiciled in  Tyrphoutseweg 30
B-2340 Beerse, Belgium

all rights inherent to said iavention, and that the above
mentioned corporation hereby is ensbled to apply, in its
name, for the comesponding patent in the Republic of

Colombia.

Eddy Jean Edgard Freyne : F

erds-

dero

IR PREPARATION

Declar anma asimismo gqoe cedemos Y

sin reserva ni limitacidn, a favor de la

transferimns

sociedsd Janssen Pharmaceutica N.V.

orgniasds y existente de’ conformidsd con lns lcyes de

Belgica

domicilieds ¢n  Turnhoutseweg 30
) B-2340 Beerse, Belgica

todos los derechos inherentes a dicha invencién y que la
citada sociedsd queds facaltada para solicitar en su nombre

Is patente correspondiente en Ja Repiiblica de Colombis.

S

erik Dirk Deroose Erwin Coesemans
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APOSTILLE. \P‘ N B
(Convention de La Haye du 5 octobre 1961). ~"z'| ~

1. Pays : Belgique

SN S5/ 3
Rt i)/

Le présent acte public
2. aétésignépar.....GCeRPENL . reenererenns
3. agissant en qualité de ... AR TARS....cuceececeerneerennnes -
4. est revétu du sceau / timbre de ..\2.8ELAMx........... s .
................... et seere st e bbb st et st aAa b et aren Rt sr s e s s s e banes -
Atteste o E—
5. aBruxelles B. [€ .t £.3.-08- 2000 ]

7. par le Ministére des Affaires Etrangéres, du Commerce
Extérieur et de la Coopération au Développement

284 %R
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‘CERTIFICADO ‘NOTARIAL ANDIVIDUO)

Y

A loa dias del mes de

PRCS I A T

19 #4 ' 1a rporsonslmente ante m
i fnC l[[“l\ Ul! 4t rper

Notanio Pabhico

T L Ep i A T e

Megf A ol & il 2 Rl

N EAN

*® n: .;1?:.%‘11&. ast {13 A Tndoge o Imbmprole Ofical

M FRANGES ., ESPARGL
;o4 p e koog bendlda aq s aw MMW&M
- ﬁﬁ"'] o
. b-‘-‘ * ‘*'\
& quien doy féi\d?*" "‘3-% y-me coasts que
1
la persqn_!, e taj T X y lmmnt.e

-

del documento que p:ecede declstando ente mi que otor
g8 el mlsmo para los fines: y Ipropéscds ‘que en &l se

- €xpresan

L N\

Sy

N S
r i

NOTARIAL CEHTIFIaTE (INDiVI DU.‘\{.)

A
On thw A o day of wal-‘&oéo
19 personally appeared before me a Notary Publc

A

L]

to me known and known to me to be the person

descnbed 1 snd who  executed the foregoing document

and duly acknowl:‘g!ged to me that
1

executed the same for the uses and purposes
therein expressed 1

| CERTIFICADO NOTARIAL (INDIVIDUO)
! Al diss del mes de
de 19 , Compnreci personalmente snte mi

! Notario Pablico,

Qezlen voor
dut stuk ue@bh dt
|

Bruassl, de

8 quen doy fé de conocer y me consts que_-

la persona descrita y firmante

del documento que precede declarando ante mi que otor

Ito

descnibed 10 end who

[h)

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this day of

19 personllly appeared before me a Notary Public
van deop T

far>
0 3-08- 2000

frown, lnd known to me to be the person
executed the foregoing document
and duly ecknowledged to me that

executed the same for the uses and purposes

theremn expressed

)

‘!'l 1
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Industria y Comercio
INFORME DE PROTOCOLO SUPERINTENDENCIA

Expediente __00-58843

Fecha _8 de Agosto del 2000

Se certifica que

Degsde fecha 3 de Diciembre de 1998

del folio __101.844  al folio _101.88%

del libro de Protocolo N°____ 384 , obra el

poder N°___ 18.901 = conferido por __ JANSSEN
PHARMACEUTICAE N. V.,

domiciliado(a) en __Beerse, Belgica

al doctor _ JOSE LILOREDA CAMACHO Y/O JOSE
ANTONIO LLOREDA Y/O AURA DUENAS RODRIGUEZ Y/O

GUSTAVO TAMAYO Y/O ANGELA MARIA RESTREPO

Representante en Santafé de Bogotda D C _Los
MLEMOS

Facultad para desistir y sustituir __si

Revisado 202022

Carrera 13 No 27-00 Pisos 5 7y 10
Conmutador 382 0840
Fax 382 2695
E-mail info@sic govco
Bogotd DC Colombia
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Industria y Comercio

SUPERINTENDENCIA

2020

Bogota DC

Doctor

JOSE ANTONIO LLOREDA

Representante

REFERENCIA Radicacidn No 00-58843
Tramite 002
Evento 001
Actuacion 416
Oficio No 0482
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencia reune los requisitos de forma establecidos en los articulos 26 y 27 de
la Decision 486 de la Comisién de la Comunidad Andina y en las demés disposiciones vigentes
sobre la matena se envla el extracto de la solicitud a la Oficina de Comunicaciones para efecto
de su publicacién en la Gaceta de Propiedad Industnal conforme lo establece el articulo 40 de la
misma Decision

g:t':ll';ptla?;ogoté DC alos 24 F EB. 200

ALIX CARMENZA CESPEDES DE VERGEL
de Nuevas Creaciones

Bogota, DC 06" aq'm El extracto de esta bogc%ue publicado en el numero%
de la Gaceta de Propiedad Industrial de fecha 3-Uo- | El término habil sefialado por la
ley expird el 25' Oq-ﬂm) y Sl ___NO se presentaron observaciones por parte de terceros

\'

Carrera 13 No 27-00Pisos5 7y 10
Conmutador 382 0840
Fax 382 2695
E-mail info@sic govco
Bogotda DC Colombia



