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Dependencia: 2020 DIVISION DE MUEVAS CREACIONES
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Re: P1.-F. HOFFMANN-LA ROCHE A.G..-Solicitud de Patente

de invencidén ;Dara “"SULFONAMIDAS HETEROCICLICAS

NOVEDOSAS’Z’.-CIase A.61.- Expediente numero 00-
001.821.-

Me refiero a la solicftud de patente arriba nombrada de fecha 14

", Enero de 2000.

Anexo me permito presentar a usted:

(1)

Copia auténtica:, debidamente certificada de la solicitud de
patente preseritada para el invento arriba nombrado
respecto de la cual reclamo prioridad unionista, a saber
la solicitud europea nimero 99100784.0 del 18 de Enero de
1999, junto con{ su traduccién oficial correspondiente a las
legalizaciones y &eivindicaciones de dicho documento; y

(2) Copia debidamente autenticada por el Notario Sexto del
Circulo de Bogoi:é, de los documentos que acreditan la
calidad de traductor Oficial de la sefiora Maria Luisa de
Brigard de Restrepo quien elabord }Ia traducciéon de la

solicitud europea numero 99100784.0, respecto de la cual se

reivindica prioridad en el presente caso.
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3.] Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad.

Sefior Superintendente,

Cédigo 231



| REPUBLICA DE COLOMBIA
MINSTERIO DE RELACIONES EXTERIORES

[ EL SUSCRITO JEFE DEL AREA DE
: LEGALIZACIONES DEL MINISTERIO DE
RELACIONES EXTERIORES

CERTIFICA

f

Qtﬂe revisados los registros que se fievan en {a oficina de Legalizaciones aparece la
firma de la sefiora MARIA LUISA DE BRIGARD DE RESTREPO, - como

traductora e intérprete oficial para los idiomas INGLES - ESPANOL, ESPANOL-
II#GLES, segun resolucién 0793 del 21 de marzo de 1958

By

: § , . 2 COMO NOTARI
La anterior certificacidn se expide a solicttud de la interesada ;guiencseside

con cédula de ciudadania No. 20.024.691 expedida en Santaf%gugg,!é@ e oroco
: MO AUTENTICA O HE TR '

t ‘
Dada en Santa Fe de Bogotd, D.C. a los veinticinco (25 ) dias destarzecde;
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 TRADUCCION OFICIAL No. 5.685

de un documento escrito en INGLES, el cual para su identificacion se sella con el sello
}

del Traductor al mismo tiempo que la presente. -

{
I Oficina Europea de Patentes

| o

' Los documentos anexos son copias exactas de la solicitud de patente europea descrita en

Certificado

| !
' las paginas siguientes, tal como fue presentada originalmente.

Selicitud de Patente No. 99100784.0

Por el Presidente de la Oficina Europea de

Patentes
(Firma)
| LL.C. HATTEN-HECKMAN
| LAHAYA, 8/11/99
' PAGINA 2 DEL CERTIFICADO
Solicitud No. 99100784.0 : Fecha de Presentacién: 18/ 1./




 Solicitantes:
' F. HOFFMANN-LA ROCHE AG

4070 Basilea
SUIZA

Titulo de la Invencion:

: Prioridades reivindicadas:

|

Estado Fecha

Clasificacion Internacional de Patentes:

Estados contratantes deﬁénados en la fecha de presentacion: AT/BE/CH/CY/DE/
- DK/ES/FI/FR/GB/GR/AEAT/LVLU/MC/NL/PT/SE

i

Anotaciones:

EPO - Munich
48
Reivindicaciones 18 de enero de 1999

L. Un compuesto de la formula (1)

Sulfonamidas heterociclicas novedosas y it
L=



| en donde

Rl

R2

RZI

RZZ

R'-—S0,NH o~

o

N N

opcionalmente sustituido con haldgeno, alquilo inferfor, hidroxi-alquilo

inferior o alquenilo inferior;

‘ |
es R¥, -Y-R® ¢ heterociclico, en donde el heterociclico puede estar,
opcionalmente, mono- di- o tri-sustituido, independientemente, con
hidroxi, alquenilo inferior, amino, alcanolamino inferior,

alcoxicarbonilamino inferior, alquilo inferior o hidroxi-alquilo inferior;
es ciano, hidroxi-alquilo inferior, carboxi, -C(O)NR*R?, -(CH,), ,NHR®,
(CH,), NHC(O)NH(CH, ), ;,CH,, amidino, hidroxiamidino,

alcoxicarbonilo inferior o hidroxi-alcoxicarbonilo inferior;

es hidrogeno, alcanoilo inferior, carboxi-alquilo inferior, alcoxicarbonilo



!

@
inferior, alcoxicarbonilo inferior-alquilo inferior, carbamoilo-alquilo

inferior, di-alquilcarbamoilo inferior-alquilo inferior, alilo, alquilo
inferior o hidroxi-alquilo inferior; g

f R*  es hidrdgeno o alquilo inferior, opcionalmente sustituido con hidroxi o

alcoxi inferior;
|

R®  eshidrégeno o alquilo inferior;

| R®  es hidrogeno, acetilo o alquilsulfonilo inferior;

X es -CH- o —N—i; y
Y es -O-, -NH-;
y sales farmaceuticamente aceptables del mismo.

2. Un compuesto acorc%ie con la reivindicacioon 1, en el que R' es piridilo o
tiazolilo, opcionahneﬁte sustituido con halégeno, alquilo inferior, hidroxi-alquilo

inferior o alquenilo inferior.

3. Un compuesto acorde con la reivindicaci()% 1, en el que R' es piridilo o -

% tiazolilo, opcionalmente sustituido con alquilo inferior o alquenilo inferior.

i i
! ;




Un compuesto acorde con cualquiera de las reivindicaciones 1 a 3, en el que R*
es ciano, hidroxi-alquilo inferior, carboxi, alcoxicarbonilo inferior, -C(O)NRR®,
-CH,NHR®, amidino, hidroxiamidino,0 CH,NHC(O)NHCH,CH,, y R*, R°y R°

corresponden a las definiciones contenidas en la retvindicacion 1.
Un compuesto acarde con cualquiera de las reivindicaciones 1 a 3, en ¢l que ng g

acetilaminometilo o metllsmmnﬂammomeulo

!
H

Un compuesto acordeE con éualquiera de las reivindicaciones ["a 5, en el que R*
es R”, -Y-R* o h;cterociclico escogido entre 2-pirimidilo, 2-inidazolilo,
[1,2,4Joxadiazol-3-ilo, 2-o0xazolilo o 2-tiazolilo, opcionalmente mono-, di- o tri-
sustituido, independientemente, con alquilo inferior, hidroxi-alquilo inferior, |
alquenilo inferior, alcoxicarbonilanmiino inferior, alcanolamino inferior, hidroxi .

0 amino.

Un compuesto acorde con cualquiera de las reivindicaciones 1 a 5, en el que R?
es R?, -Y-R® o heterociclico escogido entre 2-pirimidilo, 2-inidazolilo o
[1,2,4]oxadiazol-3-ﬂo, opcionalmente sustituido com alquilo inferior,
1sopropenilo, t-butoxicarbonilamino, formilamino, acetilamino, hidroxi, amino

o hidroximetilo.

Un compuesto acorde con cualquiera de las reivindicaciones 1 a 7, en el que R*



10.

es hidrégeno, alquilo iilferior, carboximetilo, alcoxicarbonilo inferior-alquilo

inferior, cmﬂamoihneﬁlo, dimetilcarbamoilmetilo, hidroxi-alquilo inferior o

acetilo.
Un compuesto acorde

alquilo inferior.

con cualquiera de las reivindicaciones 1 a 7, en el que R*

es hidrégeno, alquilo inferior, alcoxicarbonilo inferior-alquilo inferior o hidroxi-

o

Un compuesto de la reivindicacion 1 escogido entre el SIupoy ﬁsﬁun‘ﬁmpm
— *
acido 4-[4-metoxi-5-(2-metoxi-fenoxi)-6-(5-metil-piridino-2-

sulfonilamino)-pirimidin-2-il]-piridino-2-carboxilico,

metiléster de é?ido 4-[4-metoxi-5-(2-metoxi-fenoxi)-6-(5-metil-piridino-

2-su1f0nﬂamjno)-piﬁ%nidin-2—il] -piridino-2-carboxilico,

L ]
b

|

[2-(2-hidroximetil-piridin-4-il)-6-metox-5-(2-metoxi-fenoxi)-pirimidin-4-

iljamida de acido 5-1

‘ etil-piridino-2-sulfénico,

etiléster de acido 4—[4—metoxi-5-(2-metoxi—fénoxi)-é-(5-metil-pi1idino-2~

sulfonilamino)-pirimidin-2-il]-piridino-2-carboxilico,

metiléster de éclido 4-[4~(5-1sopropil-piridino-2-sulfonilamino)-6-metoxi-

|
I




5-(2-metoxifenoxi)-pirimidin-2-ilJ-piridino-2-carboxilico,

N-hidroxi—a-[;4~metoxi-5-(Z-metoxi-fenoxi)-6-(5-metil--piridino—Z -

* sulfonilamino)-pirimidin-2-il}-piridino-2-carboxamidina,

[6-metoxi-5-(2-metoxi-fenoxi)-2-[2-(5-metil-[ 1,2,4]ozadiazo]-3-il) -
piridin-4-1l}-pirimidin-4-il}-amida de acido 5-metil-piridino-2-sulfénico,
| 62
\bV- -
[2-[2-metanosu1fonilamino-metil)—pilidin~4-il]—6-met%a§: Z-metoxy
fenoxi)-pirimidin-4-ilJamida de acido S-metil-pixidino-z?ﬁﬁ%nico,

| e T
[2-[2-metanosulfonilamino-metil)-piridin-4-il]-6-metoxi-5-(2-metoxi-

fenoxi)-pirimidin-4-ilJamida de acido 5-isopropil-piridino-2-sulfonico,

(6-metoxi-5—(?-metoxi-fenoxj)—Z-[Z-(S-metil—[] ,2,4]oxadiazol-3-il) -

piridin-4-il]-pirimidin-4-il }-amida de acido S-isopropil-piridino-2-sulfénico,

[2-(2-ciano-piridin-4-i1]-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4 -

ilJamida de acido 5-metil-piridino-2-sulfénico,

[2-[3-(2-hidroxi-etoxi)-fenil]-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4-
l}-amida de acido S-metil-piridino-2-sulfénico y
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2-[2-(2-hidroxi-etox1)-piridin-4-il}-6-metoxi-5-(2-metoxi-fenoxi) -

pirimidin-4-il]-amida de acido 5-isopropil-piridino-2-sulfénico,
| |
[2-(2-hidroxi-piridin-4-11)-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4-il ]-

amida de acido S-metil-piridino-2-sulfénico,

etiléstér de acido {3-[4-metoxi—S-(2-metoxi-fenoxi)—6-(5-gxe -5
piridino-z-sulfonilamino)pirhnidhl-z-il]-fenoii}acéticozﬂo‘_ o "
‘ vl /‘,\/"w— Rectr®®
; FAr e
I ’ .'o one )
: [2-(2-hidr0ximeﬁl-pi1idin—4-i].)-Gﬁﬁ%ﬁe}oﬂ-ﬁnoﬁ}
t v-

-

pirimidin-4-il]-amida de acido 5-isopropil-piridino-2-sulfénico,

|
N-{4-[4-(5-isépropil-piﬁdjno-Z-sulfanilamino)-é-metoxi—S-(2-metoxi,-
fenoxi)-pirimidin-2-il]-piridin-2-ilmetil }-acetamida,
i acido [4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-5-(2-metoxi-
fenoxi}-pirimidin-z-il]-piridin-Z—carboxﬂico,
1sopropiléster Ide acido 4-[4-(5-1sopropil-piridino-2-sulfonilamino)-6-
metoxi-5-(2-metoxi-fenoxi)-pirimidin-2-il}-piridin-2-carboxilico,

|
|

: etiléster de dcido 4-[4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-5-
| (2-metoxi-fenoxi)-pirimidin-2-il}-piridin-2-carboxilico,

i !
:




1.

2-[2-(2-hidroxi-etoxi)-piridin-4-il]-6-metoxi-5-(2-metoxi-fenoxi) -
' |

pilimidin_-4-i1]-amidé de 4cido 5-metil-tiazolo-2-sulfonico,

amida de 4cido 4-[4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-5-

(2-metoxi-fenoxi)-pirimidin-2-il}-piridino-2-carboxilico,

N-hidroxi-4-[4-(5 -isopropil-piﬁdino-Z-sulfonilamino)—ﬁ-metol)_;izﬁrz{ 5
2.

(2.metoxi-fenoci)-pirimidin-2-il)-piridino-2-carboxamida, ot ~

.«"J‘o‘ )

| o
feniléster de acido 3-[4-metoxi-5-(2-metoxi-

we

sulfonilamino)-pirimidin-2-iljacético y -

metiléster de acido 3-{4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-

5-(2-metoxi-fenoxi)-pirimidin-2-il-piridino-2-carboxilico,

Un compuesto de la reivindicacién 1 escogido entre el grupo constituido por:
!
[2-[3-(2-hidroxi-etoxi)-fenil ]-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4-il}-
amida de acido 5-metil-piridino-2-sulfonico,
F
[2~(3-hidroxi-fenil]-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4-il]-amida de
acido S-metil-piridino-2-sulfénico,



[2-(2-piridin-4-il)-]-6-metoxi-5-(2-metoxi-fenoxi)-pirimidin-4-il}-amida de
acido S-metil-piridino-2-sulfonico,
acido 4-[4-metoxi—§§-(2-metoxi—fenoxi)-6-(5-metil-piridino-2-su1fonilamino)—

pirimidin-2-il}-piridino-2-carboxilico,

metiléster de acido 4-[4-metoxi-5-(2-metoxi-fenoxi)-6-(5-metil-piridino-2-
sulfonilamino)-pirimidin-2-il]-piridino-2-carboxilico, 562

| 2// g Rt
i APTE

[2-(2-hidroximetil-piridin-4-il)-6-metoxi-5- (2-metox1-fenox1 ,p fudinde .
1:67{3 \‘\\Q”"° y o e

il)-amida de acido 5-metil-piridino-2-sulfénico,

! etiléster de acido 4-[4-metoxi-5-(2-metoxi-fenoxi)-6-(5-metil-piridino-2-
sulfonilamino)-pirimidin-2-il]-piridino-2-carboxilico,

[2-(2—hidroxim{.eﬁ1—piridin~4-il)-6-metoxi-5-(2-metoxi-fenoxi)—ph‘imidin.~
4-il)-amida de acido S-isopropil-piridino-2-sulfénico,

amida de acido 4[4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-5-

(2-metoxi-fenoxi)-pirimidin-2-il)-piridino-2-carboxilico,

etiléster de écfido 4[4-(5-isopropil-piridino-2-sulfonilamino)-6-metoxi-5-

(2-metoxi-fenoxi)-pitimidin-2-il)-piridino-2-carboxilico,

10 !
i




{ 6-metoxi-5-(2-metoxi-fenoxi)-2-[2-(5-metil-[1.2.4]Joxadiazol-3-il) -

piridin-4-il]-pirimidin-4-i}-amida de 4cido 5.metil-piridino-2-sulfénico. |

12.  Una composicién farmacéutica que comprende un compuesto de cualquiera de
las reivindicaciones 1 a 11 y un portador farmaceuticamente aceptable y/o

coadyuvante.

13.  Una composicion farmacéutica acorde con la reivindicacién 12, que comprendeg2
5 6 J o

adicionalmente cualesquiera compuestos activos escogidos entre,_
o

oy N . . . s o @Y= .
antihipertensoras, apnamnmcas, anti-angina, anutrgrybaa”c‘fs y agenit

ﬂl o8 ;
disminuir los lipidos, lo mismo que antioxidantes. Pl i W
‘/‘(“ L u('r \ o\t
fr g \:_' ot **

L "
—

14.  El uso de un compuesto como el definido en cualquiera de las reivindicaciones
1 a 11 para la preparacién de medicamentos para el tratamiento de desordenes

i
que estan asociados con tono vascular anormal y disfuncién endotelial.

15.  Un método para el tratamiento profilactico y/o terapéutico de desdrdenes que
estan asociados con tono vascular anormal y disfuncidn endotelial, que consiste
en administrar a un ser humano o un animal un compuesto de cualquiera de las
reivindicaciones 1 a 11.

; i

' 16.  Un procedimiento para la preparacion de los compuestos descritos en cualquiera

de las reivindicaciones 1 a 11, que consiste en:

11




a) La reaccion de un ‘compuesto de la formula (ID)

Q

RN o
o
i AN
o P (D
! |
525

Lﬁ“ .\*’.

o pr oher,

y 3 [ % im

Sindicacion’l, ton un
Cl

en donde R! corresponde a la definicién contenida en 1

o

trialquilsililcianuro y una trialquilamina, para dar un comp"ﬁesto de la férmula

(Ia) |

o\\
~

_0
S &
0
[ .
NF o S (I2)
|

en donde R' corresponde a la definicidén contenida en la reivindicacion 1; o

¥ R1

b)  Lareaccion de un compuesto de la formula (111)

12



S

D‘

en donde R’ corresponde a la definicién contenida en la remndwamon%

metilaro de sodio en metanol, para dar el correspondlate/;ntennedlo de
-

I
'}—

iminoéter, seguida, si se desea, por tratammiento con una base talcomo NaH,

para dar un compuesto de la formula (Ia) que antecede, en donde R' corresponde

i a la definicién contenida en la reivindicacion 1; o

¢) Las reacciones acordes con el paso a) o b) que antecede, seguidas por la
conversion adicional del compuesto de la formula (Ta) en un compuesto de la
formula (I) en donde R? es un residuo R* y R corresponde a la definicion
contenida en la reivindicacion 1, o

{ }
d)  La conversion de un compuesto de la formula (I), en donde X
corresponde a la deﬁnicién contenida en la reivindicacién 1, R? es un residuo R%

y R? es hidroxiamidino, en un compuesto de la formula (I) en donde R? es una

(1,2,4)-oxadiazola opcionalmente sustituida, mediante cierre de anillo con una

| unidad de carbono adecuada y/o sus correspondientes formas activadas; o

13




e¢)  Lareaccion de un compuesto de la formula (1I)

NP
RN o
O
(m
i
W5
WA
e
f*“""’/)ﬁ
| ,ﬁ""‘o‘- .
et f\!ﬁ d/:\q‘\ x-"‘"
en donde R! corresponde a la definicién contenida en nmi eatmr f con un
Spo - edy

alcohol funcionalizado cotrespondiente, con cloruro de tos'ﬂo como un reactivo,
en la presencia de una base, para dar un compuesto de la formula I en donde R?

es -Y-OR®” y R'y R® cormresponden a las definiciones contenidas en la

reivindicacion 1, o

) La reaccién de un compuesto de la férmula

14




en donde R? corresponde a la definicién contenida en la reivindicacion 1, con

una sulfonamida de la formula (VI)

i

; O%S//O
RTTOSNH, (VD

i

v B ‘

i e

,4«\0“ e V)
E

.. T -y &°
en donde R’ corresponde a la definicion contenidet¥a reivin i

acken [en un
it o\\C‘d‘, "

: . : ote U o
disolvente adecuado en la presencia de una basgad cgggp,.\ggmda por

-
tratamiento con metanol para dar un compuesto de la Formula (Id)

%

X
R1/

A |
S 5
‘ o
: N e l N
| |
W7 s a0
| !

en donde R' y R? corresponden a las definiciones contenidas en la reivindicacion

]

1,0

g) La reaccion acorde con el paso f) que antecede, en donde R es ciano y

15

i
|
f

i

U



t
i

R} corresponde a la definicion contenida en la reivindicacion 1, seguida por la
' }

conversion adicional jdel producto en un compuesto de la formula (Id) en donde

R? es heterociclico o un residuo -Y-R¥, o

i

h)  Lareaccion acorde con el paso f) que antecede, en donde R' corresponde

a la definicion contenida en la reivindicacion 1 y

@H R’es ﬁimo, seguida por conversion adicional del producto en un .
il

| "’J‘ -
(i) R%es-Y-H, seguida por conversién adicional del producto en un

compuesto de la formula (Id) en donde R? es -Y-R%, o

(i)  La conversion de un compuesto de la formula (Id)

P

N
R"/s

&
\'M-! O/

(L)

16



RN

w»mw
<
T
P

en donde R' corresponde a la definicion contenida en la reivindicacién 1y

(i) R’ es alcoxicarbonilo inferior-alquilo inferior, en un compuesto de la’
| formula (1d) en donde R? es carboxi-alquilo inferior o hidroxi-alquilo |
i inferior, 0

I i

’: (i) R?* es carboxi-alquilo inferior, en un compuesto de la formula (Id) en

donde R es dialquilcarbamoilo inferior-alquilo inferior, o

(iii) R? es hidroxi 0 amino, en un compuesto de la férmula (Id) en donde R*

- es un residuo -Y-alcanoilo inferior o Y-alcoxicarbonilo inferior.

| 18.  Un compuesto acorde con cualquiera de las reivindicaciones 1 a 11 para el ~

tratamiento de enfermedades que estan asociadas con tono vascular anormal yt

disfuncion endotehal

| . 19.  Los compuestos, procedimientos y métodos novedosos, lo mismo que el uso de

tales compuestos, sustancialmente iguales a los descritos aqui antes

ES TRADUCCION FIEL Y COMPLETA, de la cual queda copia en los archivos de

esta oficina de traducciones, para su confrontacion y a la que me remito.

Derechos de Traduccion: $153.000,00
BOGOTA, 24 DE DICIEMBRE DE 1999. CRABUTTION OMGIAL Ro > C2s 3( ~5
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The present invention relates to heterocyclic sulfonamides and their use.
as medicaments. In f)articular, the present invention relates to compounds of .
the formula (I) [ | |

I
wherein |
R' is pyridyl, pyrrblyl, imidazolyl, thiazolyl, thiazolinyl or oxazolyl, :
: i
optionally substituted with halogen, lower alkyl, hydroxy-lower
10 alkyl or zlower alkenyl; |
R’ is R”, -Y-R* or heterocyclyl, wherein heterocyclyl may optionally b;e
mono-, di- or tri-substituted, independently, with hydroxy, lower 1
alkenyl, amino, lower alkanoylamino, lower alkoxycarbonylamin@

lower alkyl or hydroxy-lower alkyl; |
. : 1
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|
R” is cyano, hydroxy-lower alkyl, carboxy, -C(O)NR'R’, (CH,), NHR',
-(CH,), , NHC(O)NH(CH,),,CH,, afnidino, hydroxyamidino, lower
alkoxycarbony! or hydroxy-lower !Ialkoxycarbonyl;

R? is hydrogen, lower alkanoyl, carb%)xy-lower alkyl, lower
alkoxycarbonyl, lower alkoxycarbpnyl-lower alkyl, carbamoyl-lower

alkyl, di-lower alkylcarbamoyl-lo%er alkyl, allyl, lower alkyl or

hydroxy-lower alkyl; '1

i
R* is hydrogen or lower alkyl, opti(‘)néally substituted with hydroxy or
i
lower alkoxy; |
|

R® is hydrogen or lower alkyl; -

R° is hydrogen, acetyl or lower alkyléulfonyl;

X is —-CH- or -N—; and

Y is-O-,-NH-;

|
|
%
|
and pharmaceutically acceptable salts thefpof.
i
i
%
The present invention also relates to é pharmaceutical composition

comprising a compound of formula (I) and a fpharmaceutically acceptable

carrier and/or adjuvant.

Furthermore the present invention re]l"[ates to the use of such compounds
for the preparation of medicaments for the treatment of disorders which are

associated with abnormal vascular tone and endothelial dysfunction.

The present invention also relates to ﬁrocesses for the preparation of the

compounds of formula (I). :
i

In addition, the present invention rela%ces to a method for the
prophylactic and/or therapeutic treatment of%disorders which are associated
with abnormal vascular tone and endothelia]i dysfunction, Whiéh method
comprises administering a compound of form%ula (I) to a human being or an

|
animal. |
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The sulfonamides of the present invention are inhibitors of endothelin !
. . : |
receptors. They can dccordingly be used for the treatment of disorders which |
|
{

are associated with ai{bnormal vascular tone and endothelial dysfunction..

EP 0 713 875 and EP 0 799 209 disclose sulfonamide compounds as |

|
5 endothelin receptor inhibitors. However, the'compounds of the present
invention have a high antagonistic potency in vitro and show unexpectedly

high plasma levels following oral administration which leads to high in vivo

!
efficacy after oral ac}ministration.

|
i

Unless otherwise indicated the following definitions are set forth to

10 i
illustrate and definé the meaning and scope of the various terms used to ;
describe the invent%ion herein. !

In this speciﬁcation the term “lower” is used to mean a group consistiné
of one to seven, pre;ferably of one to four carbon atom(s). z
15 The term "al;ky " refers to a branched or straight chain monovalent !

saturated aliphatic¢ hydrocarbon radical of one to twenty carbon atoms, f‘
; 1 |
preferably one to sixteen carbon atoms. g

The term "ldwer alkyl" refers to a branched or straight chain

i

monovalent alkyl ;jadical of one to seven carbon atoms, preferably one to four

20 carbon atoms. This term is further exemplified by such radicals as methyl,

1
i
I

ethyl, n-propyl, is<;)propy1, n-butyl, s-butyl, t-butyl and the like.

The term ,lower alkenyl® refers to a lower alkyl group containing one or
‘ |

i

more double bond(s) in the alkylene chain. :
. . |

The term "lower alkoxy" refers to the group -O-R’, wherein R’ is a lower

25 alkyl. f }
f
The term ,carboxy“ refers to the group -C(O)OH. i

The term ,formylamino refers to a formyl group attached to an iminc;

radical, i.e. -NHC(O)H.

f
!
|
i
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The term ,Jower alkanoyl® refers to tf#e group -C(O)R’, wherein R’ is
hydrogen or lower alkyl. |

2
The term ,lower alkanoylamino® refers to a lower alkanoyl group

attached to an imino radical. |

l ¥

The term ,carboxy-lower alkyl“ refersito the group -R-C(O)OH, wherein

R’ is a lower alkyl. |
|
The term ,Jower alkoxycarbonyl® refexis to the group -C(O)-R’, wherein
R’ is a lower alkoxy. 1
|
The term ,Jower alkoxycarbonyl-loweri alkyl“ refers to the group

-R-C(0)-R”, wherein R’ is a lower alkyl and 121” is a lower alkoxy.

A | |
The term ,carbamoyl-lower alkyl“ refers to the group -R’-C(O)NH,,

wherein R’ is a lower alkyl. '

The term ,di-lower alkylcarbamoyl-low!‘rer alkyl“ refers to the group
-R-C(O)N(R”)R”, wherein R, R” and R” denote each an independently

selected lower alkyl group. |

i
The term ,acetyl® refers to the group -COCH,.

The term ,acetylamino“ refers to the group -NHCOCH.,.

" The term ,lower alkylsulfonyl“ refers t«‘“g the group -SO,-R’, wherein R’ is
lower alkyl. l
i
i
The term ,heterocyclyl” refers to an unsaturated or aromatic, preferably

1

aromatic, monovalent 5- or 6-membered carbocyclic radical having at least one
|

heteroatom, i.e. nitrogen, oxygen or sulfur, orja combination thereof. Examples

of such heterocyclyl residues are pyrimidinyl,i imidazolyl, oxadiazolyl, oxazolyl
and thiazolyl. 2

The term ,halogen® refers to fluorine, c}ﬂor_ine, bromine and iodine, with
chlorine being preferred. ]i
i
|
i
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The term "phafmaceutically acceptable salts" embraces salts of the

{

compounds of formula (I) with inorganic or organic acids such as hydrochloric

acid hydrobrdmic ac,id, nitric acid, sulphuric acid, phosphoric acid, citric acid, ; -
f

formic acid, maleic aj'cid, acetic acid, succinic acid, tartaric acid,

methanesulphonic aéid, p-toluenesulphonic acid and the like, which are non- |
toxic to living organisms. It also includes salts with inorganic or organic bases {
such as potassium s:alts, alkaline earth metal salts like calcium and !

magnesium salts, N-methyl-D-glutamine salts and salts with amino acids like

arginine, lysine and the like.

!

10 More particularly, the present invention relates to compounds of the

above formula (I), wherein ,

R'is pyrldyl pyrrolyl, imidazolyl, thiazolyl, thiazolinyl or oxazolyl,
optionally substituted with halogen, lower alkyl, hydroxy-lower alkyl or lower
alkenyl. In R the term “lower alkyl” preferably means methyl, ethyl, n—propyl
15 isopropyl, n-butyl,, s-butyl or t-butyl, more preferably methyl, isopropyl or E
-butyl, most prefe’érably methyl or isopropyl. The term “hydroxy-lower alkyl”;
preferably means hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl
or -C(CH,),0H, mgre preferably hydroxymethyl or —C(CH,),OH. The term ;

“lower alkenyl” p{‘eferably means vinyl, 1-propenyl, allyl, isopropenyl

1-butenyl, 2-butenyl or 3-butenyl, more preferably isopropenyl.

Preferred re51dues R’ are pyridyl or thiazolyl, optmnally substltuted i
with halogen, lower alkyl, hydroxy-lower alkyl or lower alkenyl More
preferred are pyrldyl or thiazolyl, optionally substituted with lower alkyl, e 8.
methyl or 1sopropyl or lower alkenyl, e.g. isopropenyl. Most preferred are f
25 5-methy1—pyr1d1ne -2-y1, 5-isopropyl-pyridine-2-yl, 5- isopropenyl-pyridine- 2—y1
and 5-methyl- th.lazol 2-yl. | i

R’is R”, Y—R22 or heterocyelyl, Wherem heterocyclyl may optlonally bs

|

|

!

|

|

|

|

([

{ 20

|

|

|

|

; mono-, d1- or tr1 substituted, independently, with hydroxy, lower alkenyl, -
amino, lower alkanoylarmno lower alkoxycarbonylamino, lower alkyl or f

30 hydroxy-lower alkyl In the definitions of the substituents of the heterocyclyl

residues in R the term “lower alkenyl” preferably means vinyl, 1-propeny1
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allyl, 1-butenyl, 2-butenyl or 3-butenyl, 'mor{'\e preferably allyl. The term “lower
alkanoylamino” preferably means formylam%ino, acetylamino or
propionylamino, more preferably formylami%m or acetylamino. The term
“lower alkoxycarbonylalﬁino” preferably rne%ms methoxycarbonylamino,
ethoxycarbonylamino, n-propoxycarbonylarﬁgino, i-propoxycarbonylamino,.
n-butoxycarbonylamino, i-butoxycarbon’ylarf@ino or t-butoxycarbonylamino,
more preferably t-butoxycarbonylamino. Théi term “lower alkyl” preferably
means methyl, ethyl, n-propyl, isopropyl, n-ﬁutyl, s-butyl or ¢-butyl, more
preferably methyl, ethyl or isopropyl, most pireferably methyl. The term
“hydroxy-lower alkyl” preferably means hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxybutyl, more prefereiibly hydroxymethyl.

Preferred heterocyclyl residues in R’ ali_je 2-pyi‘imidiriyl, 2-imidazolyl,
[1,2,4}oxadiazol-3-yl, 2-oxazolyl and 2-thiazol§‘gyl, more preferred are
2-pyrimidinyl, 2-imidazolyl and [1,2,4]0xadiaébol-3-yl, most preferred is
[1,2,4]oxadiazol-3-yl. These heterocyclyl residl,ues in R* may optionally be
mono-, di- or tri-substituted, independently, vaith lower alkyl, hydroxy-lower
alkyl, lower alkenyl, lower alkoxycarbonylaxrf;ino, lower alkanoylamino,
hydroxy or amino, preferably with lower alkyi, e.g. methyl, isopropenyl,
t-butoxycarbonylamino, formylamino, acetyla‘imino, hydroxy, amino or
hydroxymethyl, more preferably with lower aikyl, e.g. methyl, or hydroxy.
Most preferred heterocyclyl residue in R’is [1%?2,4]oxadiazol'-3-y1, optionally
substituted with hydroxy or lower alkyl, e.g. ri:lethyl.

R” is cyano, hydroxy-lower alkyl, carbo%cy, -C(O)NR°R’, -(CH,), NHR',
-(CH,),,NHC(O)NH(CH,),,CH,, amidino, hydroxyamidino, lower
alkoxycarbonyl or hydroxy-lower a]koxycarbofinyl. In R the term “hydroxy-
lower alkyl” preferably means hydroxymethyl,!i‘ 1-hydroxyethyl or
2-hydroxyethyl, more preferably hydroxymethliyl. The term
“(CH,)_NHC(O)NH(CH,),,CH,” preferably mé.ans -CH,NHC(O)NHCH,CH,.
The term “lower alkoxycarbonyl” preferably mi;eans methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, i-propoxyézarbonyl, n-butoxycarbonyl,
s-butoxycarbonyl or t-butoxycarbonyl, more prjieferably methoxycarbonyl or

ethoxycarbonyl. The term “hydroxy-lower alkoxycarbonyl” preferably means
T v
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2-hydroxyethoxycarbonyl and 3-hydroxypropyloxycarbonyl, preferably

2-hydroxyethoxycarb:onyl.

Preferred subs:tituents R™ are cyano, hydroxy-lower alkyl, e.g.

hydrbxymethyl, carbbxy, lower alkoxycarbonyl, e.g. methoxycarbonyl or
5 ethoxycarbonjﬂ, -C((?)NR‘R”, -CH,NHR', amidino, hydroxyamidino or

-CHQNHC(O)NHCH;CHa, wherein R?, R® and R° are as defined in claim 1. Most
preferred are cyano, carboxy, carbamoyl, lower alkoxycarbonyl, e.g.

methoxycarbonyl or;ethoxycarbonyl, acetylaminomethyl,

methylsulfonylaminomethyl or hydroxy-lower alkyl, e.g. hydroxymethyl.

R” is hydrogen, lower alkanoyl, carboxy-lower alkyl, lower
alkoxycarbonyl lower alkoxycarbonyl-lower alkyl, carbamoyl-lower alkyl, di- .
lower alkylcarbamoyl-lower alkyl, allyl, lower alkyl or hydroxy-lower alkyl. Inl
R? the term “lower alkanoyl” preferably means acetyl, propionyl or butyryl, ‘
more preferably acetyl. The term “carboxy-lower alkyl” preferably means "
carboxymethyl, carboxyethyl carboxypropyl or carboxybutyl, more preferably,
carboxymethyl. The term “lower alkoxycarbonyl” preferably means |
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl, r
n-butoxycarbonyl, ,!s-butoxycarbonyl or t-butoxycarbonyl, more preferably
n-propoxycarbonyl, i-propoxycarbonyl, n-butoxycarbonyl, s-butoxycarbonyl or

t-butoxycarbonyl, lmost preferably ¢-butoxycarbonyl. The term “lower
alkoxycarbonyl—lower alkyl” preferably means methoxycarbonylmethyl,
ethoxycarbonylmethyl methoxycarbonylethyl or ethoxycarbonylethyl, more |

preferably methoxycarbonylmethyl or ethoxycarbonylmethyl The term

carbamoyl-lower alkyl” preferably means carbamoylmethyl, carbamoylethyl

925 or carbamoylpropyl, more preferably carbamoylmethyl. The term “di-lower

alkylcarbamoyl-lower alkyl” preferably means dimethylcarbamoylmethyl,
ethyl—methylcarbamoylmethyl dimethylcarbamoylethyl, ethyl- |
methylcarbamoylethyl or d1ethylcarbamoylmethy1 more preferably

dlmethylcarbamoylmethyl The term “lower alkyl” preferably means methyl

'
I

30 ethyl, n-propyl, 1sopropy1 n-butyl, s-butyl or ¢-butyl, more preferably methyl
or ethyl, most preferably methyl. The term “hydroxy-lower alkyl” preferably

means hydroxyqthyl or hydroxypropyl, more preferably hydroxyethyl.
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Preferred substituents R* are hydrog%n, lower alkyl, carboxymethyl,
lower alkoxycarbonyl-lower alkyl, e.g. methoxycarbonylmethyl or
ethoxycarbonylmethyl, carbamoylmethyl, dii;nethylcarbamoylmethyl, acetyl or
hydroxy-lower alkyl, e.g. hydroxyethyl. Mosb‘i preferred are hydrogen, lower
alkyl, e.g. methyl, lower alkoxycarbonyl-low%zr alkyl, e.g.
methoxycarbonylmethyl or ethoxycarbonylmlgthyl, or hydroxy-lower alkyl, e.g.

hydroxyethyl. |

Preferred embodiments of R” are the siz1bstituents R* and -Y-R™

R’ is hydrogen or lower alkyl, optionaliiy substituted with hydroxy or
lower alkoxy. In R® the term “lower alkyl” preferably means methyl, ethyl,
n-propyl, isopropyl, n-butyl, s-butyl or t-butyii, more preferably methyl or
ethyl, most preferably methyl. The term “lowkr alkoxy” preferably means
methoxy, ethoxy, propoxy or butoxy, most pre%ferably methoxy.

Preferred substituents R are -hydrogen'l, methyl, ethyl, hydroxyethyl or
methoxyethyl, most preferred are hydrogen or methyl.

i
R® is hydrogen or lower alkyl. In R’ the|term “lower alkyl” preferably
means methyl, ethyl, n-propyl, isopropyl, n-bﬂll1ty1, s-butyl or t-butyl, more

preferably methyl or ethyl, most preferably niethyl.
i

Preferred substituents R’ are hydrogen, methyl and ethyl, more
i .
preferred are hydrogen and methyl, most preﬁened is hydrogen.

R’ is hydrogen, acetyl or lower alkylsulf%onyl. In R’ the term “lower
alkylsulfonyl” preferably means methylsulfonyl, ethylsulfonyl, propylsulfonyl
or butylsulfonyl, more preferably methylsulfoi'inyl or ethylsu].fonyl, most
preferably methylsulfonyl. i

Preferred substituents R are acetyl or methylsulfonyl, most preferred is
acetyl. '
1
X is ~CH- or —N—-. In a preferred aspect, substituent X is -N—. In
i
another preferred aspect, substituent X is ~CH-.

|
Y is =O— or -NH-. In a preferred aspect, substituent Y is -O-.
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Particularly preferred compouhds of formula (I) are:

4- [4-meth_oxy-5—(2-methoxy;phenoxy)-6-(5-methy1-pyridine—2-

sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid,
4- [4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl'—pyridine-2-
5 sulfonylamino)-pyrirfnidin-2-y1]-pyridine-fz-carboxylic acid methyl ester, !
5-méthyl-pyri,dine-2-sulfonic acid [2-(2-hydroxymethyl-pyridine-4-yl)-6- '
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, , '
4- [4-methoxy;£5-(2-methoxy-phenoxy)~6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
10 4- [4-(5-isoprc;pyl-pyridine-Z-sulfonylamino)-6-methoxy-5-(2—methoxy-
phenoxy)—pyrimidiri-Q-yl]-pyridine-Z-carboxylic acid methy! ester,

N-hydroxy-zli [4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2:
|

sulfonylamino)- pynrmdm -2-yl]-pyridine-2-carboxamidine, \_

5-methyl-pyr1d1ne -2-sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)-2-
15 [2- (5-methy1 [1,2,4]oxadiazol-3-yl)-pyridine-4-yl]-pyrimidin-4-yl}-amide, ;

5- methyl-pyndlne -2-sulfonic ac1d [2-[2- (methanesulfonylarmno—methyl)
pyridine-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)- -pyrimidin-4-yl}-amide,
_ -5—isopropyl-fpyridine-2-sulfonic acid [2-[2-methanesulfonylamino-
methyl)-pyridine-4—y1]-6-methoxjf-S-(2-methoxy-phenoxy)-pyrimidin-4-yl]- ‘

20 amide, |

5-isopropyllpyridine-2-su1fonic acid {6-methOxy-5-(2-methoxy-phenoxy)- J
2-[2-(5-methyl-[1, 2 .4]oxadiazol-3-y})-pyridine-4-yl]-pyrimidin-4-yl}-amide, l E
5-methyl—pyr1d1ne -2-sulfonic acid [2-(2-cyano-pyridine-4-yl)-6- methoxy ;

5- (2-methoxy-phenoxy) -pyrimidin-4-yl}- amide, 5 f
r

25 5-methyl-pyr1d1ne-2 -sulfonic acid [2-(3- hydroxy—phenyl) -6-methoxy-5- (2- o
! |

methoxy-phenoxy)-pyrimidin-4-yl]-amide, I
5-methyl-f)yridine-Z-sulfonic acid [2-[3-(2-hydroxy-ethoxy)-phenyl]-6-|

methoxy-5-(2-methoxy- phenoxy)-pynrmdm -4-yl]-amide and
5- 1sopropy1 -pyridine-2-sulfonic acid [2-[2- (2-hydroxy-ethoxy)-pyr1d1ne -4-

30  yl]-6-methoxy-5:(2-methoxy-phenoxy)-pyrimidin-4-yll-amide,

1
i !
i
|

' ' , _
{ i
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5-methyl-pyridine-2-sulfonic acid [2-(Z?—hydroxy-pyridin-4-yl)-6—methoxy—
5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amicie, |
{3-[4-methoxy-5-(2-methoxy- phenoxy)-[‘G (5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2- yl] phenoxy} ace§t1c acid ethyl ester,
5-isopropyl-pyridine-2-sulfonic acid [2: (2 hydroxymethyl-pyridin-4-yl)- 6-
methoxy-5—(Z-methoxy-phenoxy)-pyr1m1d1n—4-yl] -amide,
N-{4-[4-(5-isopropyl-pyridine-2- sulfonylarmno) -6-methoxy-5- (2 methoxy-
phenoxy)-pyrimidin-2-yl]-pyridin- Z-ylmethyl} -acetamide,
4—[4-(5-isopropyl-pyrld1ne--2-sulfonylaninno)-6—methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl] -pyridine-2-carboxylic acid,
4- [4—(5-isopropy1-pyridine--2-su1fonylan*\’;ino)-6-methox37-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl] ~pyridine-2-carboxy1l5c acid isopropy! ester,
4—[4-(5-isopropyl-pyridine-2-sulfonylanﬁ[‘ir'io)-6-methoxy-5—(2-methoxy-
phenoxy)—pyrimidinﬂ—yl]-pyridine-2-carboxy1%c acid ethyl ester,
5-methyl-thiazole-2-sulfonic acid [2- [2-(!12-hydroxy-ethoxy)-pyﬁdin-4—y1]~
6—methoxy-5—(2-methoxy-phenoxy)-pyrimidin-il4-y1]-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamff;ino)-6-methoxy—5—(2—methoxy- v
phenoxy)-pyrimidin-Z-yl]-pyridine-2-carboxyli;§c acid amide,
N-hydroxy-4-[4—(5-isopropyl-pyridine-Z-I'Isulfonylamino)-6-methoxy—5-(2-
methoxy-phenoxy)-pyrimidin-2-yl] -pyridine-2:’icarboxamidine,
Acetic acid 3-[4-methoxy-5-(2-methoxy-bhenoxy)—éi-(5-methyl—pyridine-2-
sulfonylarrﬁno)-pyrimidin-Q-yl]-phenyl ester, l]
4-[4-(5—isopropyl~pyridine-2-su1fonylam.{ino)-6-methoxy—5-(2-methoxy-
phenoxy)—pyrimidin—2-yl]-pyridine—2-carboxy1i¢}: acid methyl ester.

More particularly preferred compounds lof formula (I) are:

5-methyl-pyridine-2-sulfonic acid [2-[3- (E-hydroxy ethoxy)-phenyl] -6-
methoxy-5-(2-methoxy-phenoxy)- pynmldm-zi-y}] -amide,

5-methyl-pyridine-2-sulfonic acid [2-(3-l}ydroxy-phenyl)-6-methoxy-5-(2—
methoxy-phenoxy)-pyrimidin-4-yl]-amide, l

5-methyl-pyridine-2-sulfonic acid [2-(2—c]brano-pyridin-ZL-yl)-G-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,




|
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4- [4-methoxy—5f-(2-methoxy-phenbxy)-6-(5—methyl-py’ridine-2- f
sulfonylamino)-pyrirr;idin-2-yl]-pyridine-2-carboxy1ic acid, ;
4- [4-methoxy-5-(2—methoxy-phenoxy)-G-(S- methyl-pyridine-2- ;
sulfonylanﬁno)—pyrir?idin-Q-yl]-pyridine-2-carboxy1ic acid methyl ester, *
5-methy1-pyridine-2-s’ulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6- :
methoxy—5-(2-meth0);cy-phenoxy)-pyrimidin-4-y1]-amide, :
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2- f
sulfonylaminb)-pyrir:nidin-2-y1]-pyridine-2-carboxylic acid ethyl ester, :
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethy1-pyfidin—ti—yl)-6-f
methoxy-5-(2—methq’xy-phenoxy)—pyrimidin-4-yl] -amide,
4- [4—(5-isoprobyl-pyridine-2~sulfonylamino)-6-methoxy~5-(Z-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide, r
4- [4-(5-isoprojpyl-pyridjne-2-sulfony1amino)-6—methoxy—5-(2-methoxy- '
phenoxy)—pyrimidin-Q-yl] -pyridine-2-carboxylic acid ethyl ester, f
5-methyl—pylj;idine-Z-sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)-2—;
[2-(5-methyl-[1,2,4]oxadiazol-3-y1)-pyridin-4-yl]-pyrimidin-4-yl}-amide. |

The compounds of formula (I) can be prepared according to the following

15

methods: ;
f
a) For the co[‘mpounds with X = -N- in general formula (I), by reacting a
20 compound of formula (II) - according to scheme 1 - with a trialkylsilyl cyanide

and a trialkylamine to give compound. of general formula (Ia).
i
!

. *
v

! {
: |
!

|
|




Scheme 1

\\S//O -
R NH o~ o
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R NH o
I AN
N~
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Alternatively, compounds of general fofmula (Ia) can be prepared from
5 compounds of formula (III) - according to scheme 1a - by treatment with
sodium methylate in MeOH to give the correspondmg iminoether
intermediates of formula (IV) which can be further converted into compounds

of formula (Ia) on treatment with a base suchlas NaH.

Scheme la

O

S /,
1/ \NH

“if) N

10
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The cyano group in compounds of general formula (Ia) can be converted
into a carbamoyl group by treatment with aqueous sodium hydroxide which
can be further converted into carboxy on hydrolysis with aqueous diluted acid.
Alternatively, the cyano group can be converted into alkoxyumno with sodlum i

= alkoxide which can be further reacted under aqueous acidic conditions in the

o H
|

presence of a suited alcohol to give alkoxycarbonyl or, under aqueous basic ;
- |
conditions, to yield cérboxy. Methoxycarbonyl and carboxy can alternatively be‘;

obtained directly from the intermediate of formula (IV) as described above.

|
Hydroxy-lower alkoxycarbonyl or alkoxycarbonyl can also be obtained !

10 from carboxy and a c;:orresponding alcohol by activation with an appropriate f
coupling reagent sueh as benzotriazol-1-yloxytris(dimethylamino)-
phosphonium hexaﬂuorophosphate (BOP) and a suited base such as
4-dimetylaminopyridine (DMAP) or with an esterification agent such as

3-alkyl-1-p—toiyltriazine or by prior conversion of the carboxyl group into an

15 acid chloride and subsequent treatment with an alcohol. |

Alkoxycarbonyl can be reduced with a metal hydride such as LiAlH, or |
{
!

NaBH, in the presence of CaCl, to give hydroxymethyl.

The carboxyl group can be transformed into a group of general formula’
(Ib), wherein R* = -C(O)NR*‘Rb on reacting with an amine of formula NHR“Rh
~ and a suited coupling reagent such as 1,3- dicyclohexylcarbodiimide (DCCI) or

BOP. The carboxyll group can also be converted via a Hofman or Schmidt |

rearrangement to compounds of general formula (Ic) with -Y-R* = -NH-R*, |
f

with R” defined as above and which can be obtained from amino (-Y-R®=
|

| ‘ |
Furthermore, the carboxyl group can be transformed to its next higher

-NH,) in a manner, known per se.

25
homologue by a general sequence of Arndt-Eistert synthesis, which can give j

compounds with R* = hydroxy-lower alkyl after functional group f

. s | .
interconversion as described above.

The cyano group of formula (Ia) can be reduced with hydrogen gas and
30 an appropmate transmon metal catalyst such as palladium to give, after l
acetylation or treatment with an alkylsulfonyl chloride, compounds of formula
|

11
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(I¢), wherein R” = -CH,NHR’. Higher homoh%)gues with R = -(CH), NHR' can

be obtained from hydroxy-lower alkyl, cited %above, by functional group

interconversion known per se. %

i :
Furthermore, the cyano group can be converted into hydroxyamidino or
amidino on treatment with hydroxylamine or ammonia, respectively, under
standard conditions. }
t
Compounds where R’ in general formula (I) means heterocyclyl can be

|
obtained: [

(i)  From above hydroxyamidino by ring-ciosure with a suited carbon 1 unit
such as phosgen or a phosgen substitu;%e, e.g. 1,1’-carbonyldiimidazole,
acetic acid or formic acid and/or their éomesponding activated forms,
such as acetic anhydride, to give optiork';lally substituted (1,2,4)-

oxadiazoles in analogy to known proceidures.
' |
(ii) From above amidino on reaction with ¢ptionally substituted suited

carbon 2 building blocks such as optiofgally substituted chloroacetone or

chloroacetaldehyde to give optionally siubstituted imidazoles.
i

(iii) From above amidino on reaction with sx‘iitably functionalized carbon 3
building blocks such as malonic acid dlethyl ester or 3-(dimethylamino)-
acryloin or malonaldehyde bls(d_lmethyl acetale) to give substituted

pyrimidine in a manner known per se. |

(iv) From above cyano or methoxyimino on c%ondensation with appropriately
functionalized carbon 2 building blocké, such as optionally substituted
hydroxyacetone or 1-mercapto-2-propabone, to give optionally
substituted oxazoles and thiazoles, or alli\lternati\)ely from carbamoyl or
thiocarbamoyl and optionally substituted suited carbon 2 building
blocks, such as optionally substituted dhloroacetone or chloroacet-

aldehyde, in analogy to standard methbds.
i

Compounds where R’ in general formula (I) means an unsaturated
|
heterocycle such as optionally substituted oxazoline or imidazoline can be

prepared from above cyano or alkoxyimino on'ik condensation with optionally

I
|
j
|
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substituted ethanolamine or ethylendiamine in analogy to methods described
in Tetrahedron Lett. 34 (40) 6395 (1993).

Compounds of éeneral formula (Ic), with Y = -O-, can be obtained from
compounds of "formula (II) on reaction with a corresponding functionalized F
alcohol, with tosyl chgoride as a reagent, in the presence of a base such as
triethyl amine and aij; elevated temperature, in analogy to a method described |
in: Zh. Org. Khim., V,ol 28, 430 (1991). The functional groups comprised in the |

r
alcohol moiety can be further transformed in a manner known per se.

'
The employed starting materials, insofar as they are not known or their '

preparation is described hereinafter, can be prepared in analogy to known
processes or processés described below in the examples and summarised in |
scheme 2. [
The central intermediate of general formula (II) can be synthesised from;
4-[4,6-dichloro-5-(2-methoxyphenoxy)-pyrimidin-2-yl] -pyridine-1-oxide |
(described in EP 0 799 209) - according to scheme 2 - on reaction with an
appropriate sulfonamide of general formula (V1) in a suited solvent such as
DMSO or DMF at r;oom temperature or at elevated temperature and in the

presence of a suited base such as potassium carbonate, to give the chloro

|
derivatives of general formula (VID).

Scheme 2
\ ~ ‘ O\\ ,,O i
G o Q Q\S,,O RS SNH |
: Vi
'@/kN ¢ O |
N~ ‘
i /N ~ '
o+ Q + f

_ ¢ f

The corresponding sulfonamides can be applied in above reaction in

form of their pre-fbrmed sodium or potaséium salts. Compounds of formula |

!
i

e - v m—




|
-16- |

_ |
(VIT) can be further transformed by treatmelilt with methanol to give an

intermediate of formula (II). ;

The central intermediate of general foirmula (III) can be prepared from

5-(2-Methoxy-phenoxy)-2-(pyridin-4-y1)pyrirri}idine-tl,6-diole (EP 0 799 209) by

5 carbamoyl introduction - according to schem%z 2a - on reaction with formamide
and an oxidizing agent, e.g. hydrogen peroxi{ie, in an aqueous acid solution,
e.g. a sulfonic acid solution, in the presence (]jgf 15 to 40 mol% iron(ID)salts
concerning the above mentioned pyridine corlinpouhd to give a compound of
formula (VIII). This compound can be furthei|~ converted to a compound of

10 formula (IX) on treatment with a water remc)lving and halogenating agent such

as POCL,, PCI, or SOCL,. Introduction of the sulfonamide moiety of general

formula (VI) is accomplished as described abbve.

Scheme 2a
OH
N7 =
l —
l N OH
N~

15

The heterocyclic sulfonamides of gener.fal formula (VI) are either already
known in the literature, prepéred ina mannér analogous to established
procedures and/or can be derived from corres;l)onding mercapto derivatives in
analogy to a known reaction sequence compriising oxidation with Cl, in an

|
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|
acidic aqueous mediuim, such as diluted aqueous HCI, to yield the
corresponding sulfonyl chlorides which can be transformed with liquid
ammonia or aqueous ammonium hydroxide to the sulfonamides. The 5
corresponding sodiun‘l or potassium salts can be obtained on treatment with 1

sodium or potassium alkoxide in an appropriate alcohol such as methanol. |

!
b) The compounds of formula (I) with X = -CH- can be prepared as (

follows and outlined in scheme 3:

Scheme 3 | ’
| P '
H ,H (0] |
\ " N O “
I p !
2 o o — N OH : .
salt ! I ,
; R X1 :
¢ |

cl o~
| P :
N Cl !

Xt

|
! l
According to scheme 3, the preparation can be accomplished in analogyf

to established procedures of pyrimidine synthesis. This comprises: |

(i) Reacting appropriately protected or functionalized benzamidines of
general formula (X), as their inorganic salts (such as bromide, chloride:

or tetra-ﬂuoroborate) with the diethyl or dimethyl (2- methoxyphenoxy) |
!

malonate to the dihydroxypyrimidines of general formula (XI).

(ii) Conversion to the dichloro derivative with a chlorinating reagent such as'

POCL, PCl, or SOC, or with a mixture of both, optionally in the

i
I
‘ L
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1
presence of an appropriate base such %s triethylamine, to give
compounds of general formula (XII). '

(iii) Further transformations in analogy to the synthetic steps outlined in

scheme 2 to give compounds of general formula (Id).
|

Compounds of general formula (Id) where R’ equals R™ or heterocyclyl
|

can be derived from the corresponding cyanoderivatives of general formula

(XII) (R? = -CN) by functional group conversions as described in part a).

l
Compounds of general formula (Id) Where R? equals ~Y-R™ can be

obtained from compounds of general formulai(Id) where R’ equals -Y-H by
alkylation with correspondingly functlonahzed alkyl halides in the presence of

a base such as sodium hydride, in a suited so;lvent such as DMF or DMSO at
|

i
i

room temperature.

|
Functional groups incorporated in the R* moiety of these compounds

l
can be further transformed by standard procedures, as given below:

I
(i) Lower alkoxycarbonyl-lower alkyl - as Ri.” - into carboxy-lower alkyl, by

saponification. |

l
(ii) Lower alkoxycarbonyl-lower alkyl - as RTZZ - into hydroxy-lower alkyl, by

reduction with a reducing agent such ai.s sodium borchydride in the

presence calcium chloride or lithium aluminium hydride.
!

(iii) Carboxy-lower alkyl - as R” - into di-lower alkylcarbamoyl-lower alkyl by
coupling with a substituted amine 2md|| a suited coupling reagent such as
DCCI or BOP. | ‘

|
Compounds with R’ = -Y-R* and R = 1|ower alkanoyl are prepared from
hydroxy or amino - as R* - and a correspondirl’ing carboxylic acid, with a coupling
reagent such as BOP or DCCL. |
i
Derivatives with R” = lower alkoxycar{bonyl can be prepared from

hydroxy or amino - as R’- and an alkylisocyainate or alkoxycarbonyl chlorides.
l

Alternatively, residue —Y-R* may already be implemented per se or in

protected form in formula (X).

|
|
i
i
i
|
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Preparation of the starting materials:

The required ﬁimctionalized benzamidine salts of general formula (X),
with the incorporated hydroxyl or amino substituents - as R? - suitably

protected as benzyl or allyl or t-butoxyarbonyl or benzyloxycarbonyl, can be ,

obtained: '

(i) From the corresponding known arylcarboxamides, in analogy to a method
described by V\ifeintraub, J. Org. Chem., 33, 1679 (1968), comprising :
treatment with trietyloxonium fluroborate to give the corresponding
benzimidates ﬁuoroborates salts and subsequent reaction with an
excess of amnfonia to the corresponding benzamidines as !

tetraﬂuorboraite salts of general formula (X).

(ii) From substituted benzonitrils by the Pinner reaction to the benzimidate |
halogenides and subsequent treatment with ammonia to compounds of ‘

formula (X) aé halogenide salts (chloride or bromide).

The 1nh.1b1tory activity of the compounds of formula (I) on endothelin
receptors can be demonstrated using the test procedures described heremafter

E

I.  Inhibition of endothelin binding to recombinant human E’I’A receptors

expressed in Baculovirus-infected insect cells

'

‘ |
A ¢cDNA Codi]ilg for human ET, receptors of human placenta was cloned

(M. Adachi, Y.-Y. Yéng, Y. Puruichi and C. Miyamoto, BBRC 180, 1265-1272) 1

and expressed in the Baculovirus-insect cell system. Baculovirus-infected
f

insect cells from a 23 1 fermenter are centrifuged off (3000 x g, 15 minutes, !

4°C) 60 hours after'ithe. infection, re-suspended in Tris buffer (5 mM, pH 7.4, 1‘ !
mM MgCL) and agam centrifuged. After a further re-suspension and '
centrifugation the cells are suspended in 800 ml of the same buffer and freeze-
dried at -120°C. The cells disintegrate when the suspension in this hypotonic
buffer mixture is thawed. After a repeated freeze-drying/thawing cycle the |
suspension is hombgenised and centrifuged (25000 x g, 15 minutes, 4°C). After
suspension in Tris buffer (75 mM, pH 7.4, 25 mM MgCl,, 250 mM sucrose) 1 r
ml aliquots (protei;n content about 3.5 mg/ml) are stored at —85°C.

|
|
|
|
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For the binding assay, the freeze-dried membrane preparations are

thawed and, after centrifugation at 20°C and|;25000 g for 10 minutes, re-
suspended in assay buffer (50 mM Tris buffexl'i, pH 7.4, containing 25 mM
MnCl,, 1 mM EDTA and 0.5% bovine serum altlbuﬁlin) 100 pl of this
membrane suspensmn contammg 70 pg of protem are incubated with 50 ul of
125]_endothelin (specific activity 2200 Cl/mMol) in assay buffer (25000 cpm,
final concentration 20 pM) and 100 pl of assay buffer containing varying
concentrations of test compound. The incubat’%ion is carried out at 20°C for 2
hours or at 4°C for 24 hours. The separation (bf free and membrane-bound
radio- ligands is carried out by filtration over' a glass fibre filter. The
inhibitory activity of compounds of formula (I) deterrmned in this test
procedure is given in Table 1 as the IC,; i.e. as the concentratlon [nM] which

is required to inhibit 50% of the specific bmdmg of *I-endothelin.

Table 1. ‘

Compound

of examnle

]

15 | 22 1 25 | 29 | 32

IC, [nM] | <50 | <50 | <50 | 50 | <50

!
l
i
i
1
|

II. Inhibition of endothelin binding on re&:ombinant human ET, receptors,

expressed in CHO cells |

Cell culture. CHO cells, expressing rLacombinant human ET, receptor
are grown in Minimal Essential Alpha Mediitum (Gibco Laboratories, Paisley,
Scotland) supplemented with 0.1 pM met}%motrexate, 5% dialyzed fetal calf
serum, 100 U/ml of penicillin and 100 pg/ml (i)f streptomycin.

Binding assays with whole attached cells are performed in 500 wul
Dulbecco’s Eagle medium (DMEM) contammg 2 mg/ml bovine serum albumin
and 25 mM Hepes. After incubation (2 h, ‘22°C) in the presence of 35 pM
[*I]ET-1 and increasing concentrations of x;Lanous antagonists, the cells are
extensively washed and finally solubilized 1ﬂ 1 % (wiv) SDS, 0.5 M NaOH and
100 mM EDTA. Each assay is performed tl{lree times in triplicates and non
specific binding is assessed in the presen%ce of 100 nM unlabelled ET-1.




|
|
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f

specific binding. IC,, ivalues are determined after logit/log transformation of !

the binding data.

Table2.

Specific binding is defined as the difference between total binding and non |

|
|

Compound "

of examnle . ;

1 2 7 19 | 21 23 29 30 36 55 |

IC, mM] | <10 <10 <10 <10 | <10 <101 <10 | €10 | <10 | <10

[

III. Inhibition of endothelin-induced contractions in isolated rat aorta rings
|

Rings with a 1éngth of 5 mm were cut out from the thorax aorta of adult 5

!

Wistar-Kyoto rats. The endothelium was removed by lightly rubbing the
internal surface. Each ring was immersed at 37°C in 10 ml of Krebs- Henselelt

solution in an isolatéd bath while gassing with 95% O, and 5% CO,. The

1sometrlc stretching of the rings was measured. The rings were stretched to a 1
pre-tension of 3 g. After incubation for 10 minutes with the test compound or I
vehicle cumulative dosages of endothelin-1 were added. The activity of the test
compound was ascexi'tamed by the observed shift to the right of the dosage- |
activity curve of endothelin-1 in the presence of different concentrations of |
antagonist. This shi!ft to the right (or "dose ratio”, DR) corresponds to the
quotient from the E|C50 values of endothelin-1 in the presence and in the
absence of antagonist, with the EC, value denoting the endothelin
concentration required for a half-maximum contraction. }
The corresponding pA, value, which is a measure of the activity of the |
test compound, was calculated using a computer programme according to the!

followmg equatmn from the "dose ratio" DR for each individual dosage- act1v1ty

curve. _ I
: !

PA, = log(DR-1)—1og(antagonist-concentration)

;
!
!
'

The EC,, of endothelm in the absence of test compounds is 0.3 nM.

The pA, values obtained with compounds of formula (I) are given in the :

following Table 3.




Table 3.

Compound

of examnle

1 7 21 23 35, | 42 44 52 | 55 | 97

pA,  |282[282]>82]282(282|>82]282]|282282|282
|

IV. Pharmacokinetics of the endothelin recéotor antagonists

i

The pharmacokinetics of the newly syrilthesised endothelin receptor

. — : : :
5 antagonists were assessed in Wistar rats. The test compounds were dissolved

10

15

in DMSO at a concentration of 5 mg/mL andljadministered orally by gavage at
a dose of 1 mL/kg body weight correspondingi‘: to 5 mg/kg body weight. Two rats
were administered per test compound. Blood|samples were collected from the
retro-orbital sinus at 1 and 5 h post dose in o%ne rat, and at 3 and 7 h post dose
in the other rat. In addition a terminal 24 h 1iblood sample was collected from
both rats by heart puncture. Blood was collec%,ted on EDTA-NaF. Plasma was
derived by centrifugation at 2000 g at +4°C fior 15 min. Plasma samples were
assayed for active drug related material With]‘l a bioassay, based on the binding
competition of tested compounds and **1 ET-1 on recombinant ET, receptors.
Quantitation of plasma samples was by compfarison to a calibration curve
build up from control rat plasma spiked Withi1 known concentrations of the test

compounds. Selected findings are summarise!d in the following table:
: I

Table 4. |
' |
Test compound | Peak concentration| Area under the plasma
of example in rat plasma | concentration time curve
(ne/ml) | (ng h/ml.)
7 > 1500 % 210’000
22 > 1’500 | > 10°000
19 >1500 | > 10°000
, :
52 21’500 | > 10000
35 > 1’500 | > 10°000
42 >1500 | > 10°000
i
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On the basis of their capability of inhibiting endogenous endothelin
binding, the compounds of formula (I) can be used as medicaments for the

treatment of disorders which are associated with abnormal vascular tone and

endothelial dysfuncti:on.

Therefore, the, apphcatlon field of the compounds of formula (I) could be f

- heart failure (acute and chronic), systemic and pulmonary hypertension, acute

10

15

20

25

30

ischaemic coronary s‘fyndrome, angina pectoris, renal failure (acute and
chronic), organ transplant (e.g. liver, heart, kidney), cyclosporin
nephrotoxicity, vaso%pastic disease (sx_lbarachnoid haemorrhage but also
haemorrhagic and npn—haemorrhag'ic stroke, Raynaud syndrome), peripheral
artery occlusive diséase, prevention of restenosis after stent or balloon
angioplasty, septic shock or multiple organ failure as that occurring in

intensive care, asthma, chronic obstructive pulmonary disease, gastric and

i
|

duodenal ulcus, liver cirrhosis, pansreatitis (acute and chronic), inflammatory,

bowel disease, fibrosis, atheriosclerosis, glaucoma, prostatic adenoma,
migraine, erectile d!ysfunction, adjunct to cancer therapy as well as other

disorders associated with endothelin activities.
|

The compouﬁds of formula (I) can also be administered in combination .

with antihypertensive drugs, antiarrhythmics, anti angina, antithrombotic

and lipid lowering agents as well as antioxidants.

T

I

3

I ;
It will be appreciated that the compounds of general formula (I) in this|

invention may be derivatised at functional groups to provide prodrug

H

derivatives which are capa‘ble of conversion back to the parent compounds in ‘

vivo. Examples of such prodrugs include the physiologically acceptable and
metabolically labile ester derivatives, such as methoxymethyl esters,

. ! . e
methylthiomethyl esters and pivaloyloxymethyl esters. Additionally, any

physiologically acceptable equivalents of the compounds of general formula @,

} .
similar to the metabolically labile esters, which are capable of producing the ]

parent compounds of general formula (I) in vivo, are within the scope of th1s

invention. .

|

f
i
»

|
)
i

|
I
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As mentioned earlier, medicaments containing a compound of formula

(I) are also an object of the present invention,l[ as is a process for the

manufacture of such medicaments, which process comprises bringing one or
more compounds of formula (I) and, if desired‘l, one or more other

therapeutically valuable substances into a galenical administration form.
J _

The pharmaceutical compositions may [be administered orally, for
example in the form of tablets, coated tablets, dragées, hard or soft gelatine
capsules, solutions, emulsions or suspensionsi. Administration can also be
carried out rectally, for example using suppos%itories; locally or percutaneously,
for example using ointments, creams, gels or ;Solutions; or parenterally, e.g.
intravenously, intramuscularly, subcutaneously, intrathecally or
transdermally, using for example injectable s!olutions. Furthermore,
administration can be carried out sublingualliy or as opthalmological

preparations or as an aerosol, for example in ithe form of a spray.

For the preparation of tablets, coated t;élblets, dragées or hard gelatine
capsules the compounds of the present invention may be admixed with
pharmaceutically inert, inorganic or organic e%axcipients. Examples of suitable
excipients for tablets, dragées or hard gelatinie capsules include lactose, maize

starch or derivatives thereof, talc or stearic aé’:id or salts thereof.

Suitable excipients for use with soft gel}atine capsules include for
example vegetable oils, waxes, fats, semi-solid or liquid polyols etc.; according
to the nature of the active ingredients it may lhowever be the case that no

excipient is needed at a_ll for soft gelatine cap%ules.
|

For the preparation of solutions and sylrups, excipients which may be

used include for example water, polyols, saccl;garose, invert sugar and glucose.

. .. | .
For injectable solutions, excipients which may be used include for

example water, alcohols, polyols, glycerine, ahd vegetable oils.

For suppositories, and local or percutaneous application, excipients
which may be used include for example natuqal or hardened oils, waxes, fats

and semi-solid or liquid polyols. i

|
|
|
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The pharmaceﬁtical compositions may also contain preserving agents, +
solubilising agents, stabilising agents, wetting agents, emulsifiers,
sweeteners, colorants, odorants, salts for the variation of osmotic pressure,

buffers, coating agents or antioxidants. As mentioned earlier, they may also

contain other therapeutically valuable agents.

Itisa prerequisite that all adjuvants used in the manufacture of the
| :
|

preparations are non-toxic. !
| |

Intravenous, intramuscular or oral administration is a preferred form of ‘
use. The dosages in which the compounds of formula (I) are administered in |
effective amounts de?pend on the nature of the specific active ingredient, the |
age and the requirements of the patient and the mode of application. In
general, dosages of about 0.01-10 mg/kg body weight 'per day come into
consideration. }

The followinngxamples shall illustrate preferred embodiments of the

present invention but are not intended to limit the scope of the invention. Of
the abbreviations used therein, DMSO signifies dimethylsulfoxide, DMF
signifies dimethylformamide, THF signifies tetrahydrofuran, EtOAc denotes
ethyl acetate, TLC signifies thin layer chromatography, RT signifies room
temperature, HPLC signifies high pressure liquid chromatography, ISP
signifies Ion Spray Mass Spectrometry — positive mode, ISN signifies Ion i
Spray Mass Spectrémetry — negative mode, EI signifies Electron Impact Mass

Spectrometry, mp signifies melting point and M signifies molecular mass. |

Example 1 é
f

a)l46g of 5;methy1-pyridine-2-su1fqnic acid [2-(8-benzyloxy-phenyl)-6-
methoxy—5-(2-meth9xy-phenoxy)-pyrimidin-4-y1]-amide were dissolved in

dioxane (25 ml) by égentle warming than ethanol (50 ml) was added followed by

|
|

cyclohexadiene (6 g) and palladium on charcoal, 10%, (1.46 g). The solution
was refluxed for 20 h, the catalyst removed by filtration and the solution !
concentrated on a Igotary evaporator. The yellow crystalline solid that

precipitated'.was céllected, washed with ether and dried in a vacuum to give
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the desired 5-methyl-pyridine-2-sulfonic acidi (2-(3-hydroxy-phenyl)-6-
methoxy-5-(2-methoxy-phenoxy)—pyrimidin—tl%yl]-amide as off-white crystals.
ISP mass spectrum, m/e 495.2 (M+1 calculaté%d for C,,H, N,0,S,: 495). Melting
point 211°-216° C. ]
|

Preparation of the starting material: |

b) To a solution of 13.7 g of 3-hydroxybienzamide and 25.6 of benzyl
bromide in acetone (400 ml) were added 25.6 I1g of potassium carbonate at RT.
The mixture was then refluxed for 6 h after v‘!lhich time the reaction was
completed according to TLC analysis (CHZCU’MeOH: 20/1). The reaction
mixture was cooled to RT and partitioned between EtOAc and water, the
organic layer was separated, dried over sodium sulphate and concentrated in
vacuo. The crystalline residue obtained was é;uspended in n-hexane (200 ml),
the crystals were filtered off under suction aﬂd dried in a vacuum to give 3-

benzyloxy-benzamide as a white crystalline s‘blid, mp 136°-140° C.

¢) Under an atmosphere of argon 11.36 g of 3-benzyloxybenzamide were
suspended in CH,C], (200 ml) and 9.5 g trietﬂyloxonium fluoroborate in CH,CI,
(100ml) were added dropwise on ice cooling. The reaction mixture was then
stirred further 20 h at RT until completion of; reaction accofding to TLC
analysis (CH,Cl/MeOH: 15/1). The solid which had formed was filtered off,
washed with ether to give the desired ethyl n:‘x-benzyloxybenzimidate
tetrafluoroborate as white crystals, mp 152°-154° C, which was used without

further purification in the next step. |

| ,
d) A suspension of 8.57 g of ethyl m-bepzyloxybenzinnidate

tetrafluoroborate in ethanol (120 ml) was cooiled to -70°C and then treated
with liquid ammonia (100 ml). The cooling bath was removed and the reaction
mixture stirred for 69 h until the reaction Walis complete (TLC analysis). The
solvent was removed in vacuo to give the desjired m-benzyloxybenzamidine
tetrafluoroborate as a white solid, mp 125°-1i 7° C, that was essentially pure

and used without further purification in the Jtnext step.

i
I
i
{
|
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|
e)6.3gof diméthyl (2-methoxyphenoxy)malonate were added dropwise

]
}
i

within 5 minutes under an argon atmosphere to a solution of 1.72 g of sodium

in methanol (150 ml) at 5°C. Stirring was continued for 30 minutes (5°C) then

7.85 g of m-benzyloxy- benzamidine tetrafluoroborate in methanol (50 ml)

were added within 5 minutes at 5°C and the mixture was then stirred for
further 20 h at RT. The solvent was removed in vacuo and the residue
partitioned between water and EtOAc (each 50 ml). The cold aqueous phase
was acidified dropwise with conc. HCI the precipitate filtered off under |
suction, washed Witﬁ water and dried under reduced pressure to give the ‘
desired 2-(3-benzylo;{y-phenyl)-5-(2-methoxy—phenoxy)-pyrimidine-4,6-diol as
an off-white solid, Iﬁp 192°-195°C.

Further product was obtained by washing the EtOAc phase with 3N
HCL, drying of the organic layer over Na,SO, and subsequent removal of the !

solvent under vacuo. ;
| |

f) To a suspensioﬁ of 4.16 g of 2-(3-benzyloxy-phenyl)-5-(2-methoxy-
phenoxy)-pyrimidine-4,6-diol in POC, (18.2 ml) were added at RT 4.58 g of |
PCl, followed by 5.1 ml of N-ethyldiisopropylamine and 3.31 g of
tetraetylammoniun‘i chloride. The mixture was then heated to reflux for 30 h. !
The deep-brown miﬁ(ture was cooled to RT, poured on ice and extracted with
ether. The organic layer was washed with water, treated with charcoal and
dried over Mg, SO,. The solvent was removed in vacuo, the residue was apphed

i

to a short silica gel column (120 g) with ether as eluent. Combination of the |
purified fractions and concentration in vacuo gave the desired 2-(3-benzyloxy- ! |
phenyl)-4, 6-d1chloro-5-(2-methoxy -phenoxy)-pyrimidine as a light-brown i

1

crystalhne solid, mp 127°- 132°C

g) 4. 53 gof 2 (3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy-phenoxy)- }
pyrimidine and 4. 2 g of 5-methylpyridyl-2-sulfonamide potassium salt |
(preparation descnbed in EP 713’875 and Bloorg Med. Chem. Lett., 1997, 7,
2223-2228) were d1ssolved in DMSO (120 ml) and the solution was stirred for

12 h at RT. It was then partltloned between EtOAc and 1N HCI, the organic |

layer was washed with water dried over N a,50, and the solvent was removed
| .
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in vacuo. The solid residue was triturated Witfh ether and filtered off by
suction to give 5-methyl-pyridine-2-sulfonic a‘pid [2-(3-benzyloxy-phenyl)-6-
chloro-5-(2-methoxy-phenoxy)-pyrimidin-4-y1]%-amide as light-brown crystals,
mp 176°-180°C. |
h) To a solution of 0.92 g sodium in MebH (75 ml) were added 2.35 g of
5-methyl-pyridine-2-sulfonic acid [2-(3-benzy ‘oxy~phenyl)-6--chloro-5-(2-
methoxy-phenoxy)-pyrimidin-4-yll-amide at RT and the miﬁcture was then
refluxed for 20 h until completion of the react%ion (according to TLC analysis).
The mixture was then poured on cold 1N HCL and the product extracted into
EtOAc. The organic layer was dried over N aZEQ';SO;1 and the solvent removed in
vacuo. The solid residue was triturated with éther and filtered off by suction to
5-methyl-pyridine-2-sulfonic acid [2-(3-benzyﬂoxy—phenyl)-GLmethoxy~5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as <31ff-white crystals, mp 180°-183°C.

' Examgl(l‘e 2

0.41 g of 5-methyl-pyridine-2-sulfonic a!lcid [2-(3-hydroxy-phenyl)-6-
methoxy-5~(2-methoxy—phenoxy)~pyrimidin—4-iyl}-amide, product of example 1,
were dissolved in DMF (30 ml) and treated With NaH‘(0.0GII g of a 65% NaH
suspension in oil) under ice cooling. The mixtLre was stirred for 1 h at RT,
treated dropwise with 0.11 g of methyl chloroiacetate and was stirred at RT for
20 h until the reacﬁon was completed accordi!ng to TLC analysis
(CH,C1/EtOAc: 4/1). The mixture was partitiéi)ned between brine apd EtOAc
the organic layer was dried over Na,S0,and f%he solvent removed in vacuo. The
residue was purified on a silica gel chromatography column (eluted with
Me,Cl/EtOAc: 7/1). Combination of the purified fractions and evacuation in
vacuo afforded {3-[4-methoxy-5-(2-methoxy-pi1enoxy)-6-(5-methyl—pyridine-2-
sulfonylamino)-pyrimidin-Z-yl]-phenoxy}-aceﬁlic acid methyl ester as a light
yellow crystalline solid. ISP mass spectrum, m/e 567.2 (M+1 calculated for

|
C,H,.N,0,S: 567). |
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Example 3

In analogy to ejxample 2, from 5-methyl-pyridine-2-sulfonic acid [2-(3-
hydroxy-phenyl)-B-m:ethoxy»5-(2-methoxy-phenoxy)»pyrimidin-4—yl]-amide and
ethyl chloroacetate there was obtained {3-[4-methoxy-5-(2-methoxy-phenoxy)-
6-(5-methyl-pyridine;—2-sulfonylamino)-pyrimidin-?,-yl]‘phenoxy}-acetic acid |
ethyl ester as a white solid. ISP mass spectrum, m/e 581.1 (M+1 calculated for

C,H,N,0,S: 581). | ;

In analogy to example 2, from 5-methyl-pyridine-2-sulfonic acid [2-(3-
hydroxy-phenyl)-6- methoxy-S (2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and’
2-chloroacetamide there was obtained 2-{3-[4-methoxy-5- -(2-methoxy-phenoxy)-
6- (5—methy1—pyr1d1ne-2 -sulfonylamino)-pyrimidin-2-yl]-phenoxy}-acetamide as |
a white solid. ISP mass spectrum, m/e 552.1 (M+1 calculated for C,;H,N.O,S: |
552). ' _ ;

|

' , ‘ f

Example 5

!

In analogy t’g example 2, from 5-methyl-pyridine-2-sulfonic acid [2-(3- !
hydroxy-phenyl)—6-i!methoxy-5-(2-methoxy-phenoxy)-pyrimidin—ll—yl]-amide a_nc;i
2-chloro-N,N- dimeithylacetamide there was obtained 2-{3-[4-methoxy-5-(2- j
methoxy- phenoxy) 6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}- I
phenoxy}-N,N- dlmethyl -acetamide as a white solid. ISP mass spectrum, rn/e

580.1 (M+1 calculated for C,,H,N,0;S: 580).

;
|

Example 6 !

85 mg of {3‘-[4-methoxy-5—(2-methoXy—phenoxy)-6-(5-methy1-pyridine-2f-
sulfonylamino)-pyrimidin-2-yl]-phenoxy}-acetic acid methyl ester, product of?
example 2, dissolved in MeOH (30ml) were treated at RT with 1N NaOH (0.9

I3
[ o=

{
i
i
t

|
|
?
i
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ml) and the solution was stirred for 1 h until the transformation was complete

according to TLC analysis (CH,Cl/EtOAc: 3:’@[). The reaction mixture was
partitioned between 1N HCl and CH,Cl, thei\ organic layer was dried over
Na,S0, and the solvent removed in vacuo. The residue upon triturating with
ether provided the desired {3-[4-methoxy'5-(Z-methoxy-phe:noxy)-G-(5-methyl-
pyridine-2-su1fonylamino)-pyrimidin-2-yl]-phtenoxy}-écetic acid as a white
solid. ISN mass spectrum, m/e 551 (M-1 calcxi‘zllated for C,.H,N,0,S: 551).

Example 7
|

70 mg of {3-[4-methoxy-5-(2-methoxy-p[‘lhenoxy)-6-(5-methyl—pyri.dine-2-
sulfonylamino)-pyrimidin-2-yl]-phenoxy}- aceflic acid methyl ester, product of
example 2, were dissolved in a mixture of Et(DH/THF (each 3 ml) on gentle
warming and subsequently treated with 27. 4 'mg of CaCl, and 18.7 mg of
NaBH, at RT. The reaction mixture was stirred at RT for 1.5 h until which
time starting material was consumed accordlhg to TLC analysis
(CH,C1/EtOAc: 3/1). The mixture was part1t1c?ned between 10% citric acid and
EtOAc. The organic layer was dried over Na,$0, and the solvent removed in
vacuo. The residue was purified on a silica geill chromatography column (eluted
with Me,Cl/EtOAc: 3/1). Combination of the plimriﬁed fractions and evacuation
in vacuo afforded 5-methyl-pyridine-2-sulfonic acid [2-[3-(2-hydroxy-ethoxy)-
phenyl]-6-methoxy—5-(2—methoxy-phenoxy)-py%rimidin-4-yl] -amide as a white
solid. ISP mass spectrum, m/e 539.3 (M+1 cal{culated for C,.H,.N,0,S: 539).

1
|

|
Example.{ 8

49.5 mg of 5-methy1-pyridine-2-su1fonicll acid [2-(3-hydroxy-phenyl);6-
methoxy-s~(2-methoxy-phenoxy)-pyrimidin—4-ﬁyl]-amide, product of example 1,
dissolved in acetontrile (3 ml) was treated at ]:RT subsequently with 25.8 mg of
n-ethyldiisopropylamine, 53 mg of benzotriazq!lﬂ—l-yloxytris-(dimethylamino)-
phosphonium hexafluorophosphate and , 0.5 H later, with 72 mg of acetic acid.

The mixture was stirred for 12 h, partitioned between water and EtOAc. The
| ;
|
-
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organic layer was dried over Na,SO, and the solvent removed in vacuo. The
residue was purified fon a silica gel chromatography column (eluted with !
Me,Cl/EtOAc: 8/1). Combination of the purified fractions and evacuation in
vacuo afforded acetic; acid 3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-
pyridine-2-sulfonylamino)-pyrimidin-2-yl]-phenyl ester as a white solid. ISP
mass spectrum, m/e 537 .2 (M+1 calculated for Cst24N4O S: 537).

P
Example 9 i

2) A solution of 0.35 g of 5-methyl-thiazole-2-sulfonic acid [2-(3-
benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)- -pyrimidin-4-yl}-amide
dissolved in CH,Cl, (40 ml) is cooled to 0°C and treated dropmse with 4.8 ml of
a 1M solution of TiCl, in CH,Cl,. The orange solution is stirred at 0°C for 0.5 h
until the starting mgaterial was consumed according to TLC analysis l
(Me,Cl/EtOAc: 4/ 1)! The reaction solution was then poured on ice, the productf
extracted into Me,Cl, the organic layer dried over Na,SO, and the solvent ;
removed in vacuo. The residue was washed with ether/hexane to give 5- |
methyl-thiazole—2-s§’ulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-methoxy-
phenoxy)—pyi*inﬁdiﬁ—4-yl]-amide as an off-white crystalline solid. ISN mass

spectrum, m/e 499.1 (M-1 calculated for C,H,N,OS;: 499).

Preparation of the starting material: f

i :
b) 2.23 g of 5-methylene-thiazolidine-2-thione (preparation described in:

Liebigs Ann. Cherﬁ 1985, 58-64) were dissolved in 36% aqueous HCI (150 mD,
cooled to -20°C and Cl,was bubbled through the solution for 0.5 h while ‘
keeping its temperature below -20°C. Ether (400 ml cooled to -15°C) was then 7
added and after st1rr1ng for 5 minutes the layers were separated. The orgamc
layer was treated lwith liquid NH, (200 ml) and the mixture allowed warming
slowly to RT. The solvent was removed in vacuo to give 5-Methyl-thiazole-2-
sulfonic acid amidé as an off-white solid. EI mass spectrum, m/e 178 (M |

calculated for C4}f6NZOZSQ: 178).
:
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The corresponding potassium salt was !&)repared from the sulfonamide
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on treatment with potassium t-butylate in MeOH.

1
|

¢) In analogy to example 1g), from 5-méathyl-thiazole-2-sulfonic acid
amide potassium salt and 2-(3-benzyloxy-phe£y1)—4,6-dich10ro-5-(2-methoxy-
phenoxy)-pyrimidine, product of example 1f), !there was obtained 5-methyl-
thiazole-2-sulfonic acid [2-(3-benzyloxy—phenyl’l)-6-chloro-5-(Q-methoxy-
phenoxy)-pyrimidin-4-yl]-amide as an off—whi;ice solid. ISN mass spectrum, m/e
593 (M-1 calculated for C,H,,CIN,0,S,: 593). |

!

d) Analogously to example 1h), by treat!ment of 5-methyl-thiazole-2-
sulfonic acid [2-(3-benzyloxy-phenyl)-6-chloro-!5—(2-methoxy-phenoxy)-
pyrimidin-4-yl]-amide with NaOCH, in MeOIi there was obtained 5-methyl-
thiazole-2-sulfonic acid [2-(3-benzyloxy-pheny%})—&methoxy—5-(2-methoxy—
phenoxy)-pyrimidin-4-yl]-amide as an off-whii%se solid. ISP mass spectrum, m/e
591.1 (M+1 caleulated for C,H,N,0,S,: 591). |

|

i
Example‘l 10
i

- In analogy to example 2, from 5-methyl'rthiaz_ole-Z-su]_.fonic acid [2-(3-
hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phe'hoxy)-pyrimid_in-éi»-yl]-amide,
product of example 9, and methyl chloroacetate there was obtained {3-[4-
Methoxy-5-(2-methoxy-phenoxy)-6-(5-methy1—ﬁhiazole-2-sulfonylamino)-
pyrimidin-2-yl]-phenoxy}-acetic acid methyl eéter as a white solid. ISN mass
spectrum, m/e 571 (M-1 calculated for C%H24NL03521 571).

i

!
i

Example l11

_ | |
Analogously to example 6, by saponiﬁcaétion of {3-[4-methoxy-5-(2-

methoxy-phenoxy)-6-(5-methyl-thiazole-2-sulf&nylamino)-pyrimidin-Q-yl]-

phenoxy}-acetic acid methyl ester, product of éxample 10, with 1N aqueous

|

|




NaOH in MeOH there was obtained {3-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-thiazole-2-fsu1fony1amino)-pyrimidin-2-yl] -phenoxy}-acetic acid as a |
white solid. ISN ma#s spectrum, m/e 557 (M-1 calculated for C,.H,,N,OS;: |

| : I

557). |

10

15
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!
- |

" Example 12

s

In analogy to ,;example 7, by reduction of {3-[4-methoxy-5-(2-methoxy-
phenoxy)-G-(5-meth'yl»thiazole-2-sulfony1ariﬁno)—pyrimidin—Z-yl]-phenoxy}-
acetic acid methyl e:ster, product of example 10, with NaBH/CaCl, there was |
obtained 5-methyl-thiazole-2-sulfonic acid [2- [3-(2-hydroxy-ethoxy)-phenyl]-6-:‘
methoxy-5-(2-meth;)xy-phenoxy)-pyrimidin-4-yl]-amide as a white solid. ISN
mass spectrum, m/é 543.1 (M-1 calculated for C,H,N,0,S,: 543). [

:
; Example 13 ‘
: |

a)In analog:y to example 1a), by benzyl ether cleavage under 1:1ydrogen;i
transfer conditions of 5-hydroxymethyl-pyridine-2-sulfonic acid [2-(3- |
benzyloxy-phenyl)'-G-methoxy—5-(2—methoxy-phenoxy)-pyrinlidin-4-yl]-amide {
with cyclohexadlene and palladium on charcoal there was obtained 5- '
hydroxymethyl-pyndme -2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5- (2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass [
spectrum, m/e 505:3.2 (M-1 calculated for C,,H,,N,O.S: 509). !

Preparation of the starting material: r

b) 5:‘.1 g of \:5-methypyridyl-2-su1fonamide in water (100 ml), were treated
with 60 ml of IN:NaOH and 9.48 g of KMnO, and the mixture was reﬂuxedffor
2.5 h. The reactitfm mixture was cooled fo RT, and filtered. The filtrate Was;
washed with AcOEt, the pH of the water layef was adjusted to pH=1 with ‘
KHSO,, NaCl wz}ls added and the produét was extracted into AcOEt. The )

organic layer was dried over NaSO, and the solvent removed in vacuo to give
b
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the desired 5-carboxypyridyl-2-sulfonamide as a white solid. ISN mass

spectrum, m/e 201.1 (M-1 calculated for CH N 0,S: 201).
\

|
¢) To a solution of 2.02 g of 5-carboxyp};‘gx'idyl-Z-sulfonamide in THF (100
ml) were added 1.49 g of 3-methy1—1-p-toly1t1_‘i];atzene and the solution was
stirred a RT until the starting material was céimSumed according to TLC
analysis (CH,Cl/MeOH: 30/1). The reaction scLlution was concentrated in
vacuo, the precipitated crystalline solid tritur.iated with ether, filtered off by
suction and dried in a vacuum to give 5-rﬁeth&xycarbocafbonylpyridyl~2—
sulfonamide as a crystalline off-white solid. ISN mass spectrum, m/e 215.2
(M-1 calculated for C;HN,0,S: 215). 1
|
|
d) 0.4 gof 5—methoxycarbocarbonylpyrid%yl—2-sulfonamide in THF (20 ml)

‘were added dropwise to a slurry of L1AlH, in aimixture THF/ether (each 10 ml)

at -10°C. The mixture was stirred 10 minutes at‘:lt RT, cooled to -5°C. The
reaction was then quenched by adding EtOAc (5 ml) followed by 10% aqueous
citric acid (20 ml). The product was extracted 1hto ether which was dried and
gave after evaporation of the solvent 5-hydroxymethyl-pyndyl -2-sulfonamide.

ISN mass spectrum, m/e 187.1 (M-1 calculated, for C.H,N,0,S: 218). It was
used in the subsequent reaction without furthef purification.

!

!

e) In analogy to example 1g), from 5-hyd1§'oxymethyl—pyridy1-2-
sulfonamide and 2-(3-benzyloxy-phenyl)-4,6-dithloro-5-(2-met;hoxy—phenoxy)-
pyrimidine, product of example 1f), there was obtained 5-hydroxymethyl-
pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)I‘|~6-chloro-5-(2-methoxy-
phenoxy)-pyrimidin-4-ylj-amide as an off—whitei,amorphous solid. ISN mass
spectrum, m/e 603 (M-1 calculated for CaOHZDClN 0,S: 603).

l
1

f) Analogously to example 1h), by treatment of 5-hydroxymethyl-
pyridine-2-sulfonic acid [2-(3-benzyloxy-pheny1)i\l6-chloro-5-(2-methoxy-

|
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! ‘ I
phenoxy)-pyrimidin-éli-yl]-amide with NaOCH, in MeOH there was obtained 5- ,
hydroxymethyl-pyric%ine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as an off-white solid. ISN mass
spectrum, m/e 599 (M-1 calculated for C;;H,\N,0,S: 599).

{

S :
Example 14

a) In analogy to example 1a), by benzyl ether cleavage under hydrogen

transfer conditions of 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [2-

(3- benzyloxy~phenyl) -6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]- -amide

10 with cyclohexadiene and palladium on charcoal there was obtained 5-(1- r
hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-

methoxy—s-(2-meth(_j)xy-phenoxy)-pyrimidin-4-y1]-amide as a white solid. ISP r

mass spectrum, m/g 539.3 (M+1 calculated for: C,;H,\N,0,S 539). L’

!

Preparation of the starting material: f
: I
t

b) To a solution of 5-isopropyl-pyridine-2-sulfonamide potassium salt f
(synthesis described in EP 0 799 209) in water (10 ml) were added 1.2 g of
KMnO, at RT and the mixture was then refluxed for 30 minutes. The mixture

was cooled to RT, ac1d1ﬁed with diluted HCl and the product was extracted -

into AcOEt. The orgamc layer was washed with washed with water, dried over

15

20 Na,S0, and concentrated in vacuo to give (5-(1-hydroxy-1-methyl-ethyl))-

pyridine-2-sulfonic acid amide as yellow oil. EI mass spectrum, m/e 216 (M t
{

calculated for: C,H ,N,0,S 216). :
The material was used without further purification. The correspondir{g

potassium salt Wé.s prepared from the sulfonamide on treatment with

25 potassium t-butylate in MeOH. |

!
i : 1

¢)In analo‘gy to example 1g), from 5-(1-hydroxy-1-methyl-ethyl)- f
pyridine- -2- sulfomc acid amide potassium salt and 2-(3-Benzyloxy-phenyl)-4,6-
dichloro-5-(2- methoxy -phenoxy)-pyrimidine, product of example 1f), there Was
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obtained 5-(1-hydroxy-1—methyl~ethy1)-pyridiﬁlg-2-su1fonic acid [2-(3-benzyloxy-
phenyl)-6-chloro-5-(2-methoxy-phenoxy)-pyriiifnidin-tl-yl]-amide as an off-white

"solid. ISP mass spectrum, m/e 633.1 (M+1 calculated for C,,H,,CIN,O,S: 633).

}

d) Analogously to example 1h), by trea“ﬁment of 5-(1-hydroxy-1-methyl-
ethyl)-pyridine-2-sulfonic acid [2- (3-benzylox5!‘v phenyl)-6-chloro-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide with NaOCH in MeOH there was obtained 5-
(1-hydroxy-1-methyl-ethyl)- pynchne -2- sulfomc acid [2-(3-benzyloxy-phenyl)-6-
methoxy-5-(2-methoxy- phenoxy)~pyr1m1dm-4—yl] -amide as an off-white solid.
ISP mass spectrum, m/e 629.1 (M+1 calculated for C,,H,,N,0,S: 629).

|
|

Exam 1e115
!

a) In analogy to example 9a), by benzyl%ether cleavage of 5-isopropenyl-
pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl}-amide with TiCl,in (FH.‘,CIZ, there was obtained 5-
isopropenyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as atwhite solid. ISN mass spectrum,
/e 519.1 (M+1 calculated for C,H,N,0,8: 519).

| |
|

Preparation of the starting material:

b) A solution of 0.1 g of (5-(1-hydroxy-1-x%nethyl-ethyl))*-pyridine-Z-
sulfonic acid amide, product of example 14 b), i‘n CF,CO,H (2 ml) was refluxed
for 20 h. The solvent was then removed in vacﬁilo to give 5-isopropenyl-
pyridine-2-sulfonic acid amide as a white solidliwhich was essentially pure. EI

mass spectrum, m/e 198 (M calculated for CsHlioNzOZS: 198).
|

The corresponding potassium salt was p}?epared from the sulfonamide

) |
on treatment with potassium t-butylate in MeGI)H.

Lot

|
|
l

|
i
|
|
i
|
1
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¢) In analogy t:o example 1g), from 5-isopropenyl-pyridine-2-sulfonic acid| -

amide potassium sal‘ft and 2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy- ‘
phenoxy)-pyrimidine, product of example 1f), there was obtained 5- !
isopropenyl-pyridiné—2-su1fonic acid [2-(3-benzyloxy-phenyl)-6-chloro-5-(2- ;
methoxy-phénoxy)-;;;yrimidin-ci—yl] -amide as an off-white solid. ISP mass !
spectrum, m/e 613.1; (M-1 calculated for C,,H,,CIN,O,S: 613+).

,
d) Analogously to example 1h), by treatment of 5- 1sopropenyl-pyr1d1ne- |
2-sulfonic acid [2-(3‘-benzyloxy-phenyl)-6-chloro-5-(2-methoxy—phenoxy) {
pyrimidin-4-yl]-amide with NaOCH, in MeOH there was obtained 5- {
isopropenyl-pyridir;je—2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2-
methoxy-phenoxy)—jpyrimidin-4-y1]—amide as white solid. ISN mass spectrum,

10

m/e 609.1 (M-1 calculated for C, ,H, N,O,S: 609).
|

15 ! Example 16 i
!

In analogue‘;to example 2, from 5-isopropenyl-pyridine-2-sulfonic acid '
[2-(3-hydroxy—phenyl)-6-methoxy-5-(2-methoxy-phénoxy)-pyrinﬁdin—4—yl]-
amide, product of éxample 15, and ethyl chloroacetate there was obtained {3-
[4-(5-isopropenyl- pyndme -2-sulfonylamino)-6-methoxy-5-(2-methoxy- “
phenoxy)-pyrimidin-2-yl] phenoxy} acetic acid ethyl ester as an off-white sohd
ISN mass spectrum, m/e 604.9 (M-1 calculated for C,;H,;N,O,S: 605).

20

i
! .

? |
| Example 17
' 1

Analogously to example 6, by saponification of {3-[4-(5-isopropenyl-

25 pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-

phenoxy}- -acetic amd ethyl ester, product of example 16, Wlth 1N aqueous r
NaOH in MeOH there was obtained {3-[4-(5-isopropenyl- pyndme 2- ;
sulfonylammo)-Q—methoxy-5 -(2-methoxy-phenoxy)-pyrimidin-2 -yl]-phenoxy}i-

|
|
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acetic acid as an off-white solid. ISN mass ispectrum, m/e 576.9 (M-1 calculated
for C,;H,.N,0,S: 577). l

|
|
|
|

Exam lle 18

{

In analogy to example 7, by reductiorill of {3-[4-(5-isopropenyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2«methoxy—phtl;anoxy)-pyrimidin—2-y1]-phenoxy}-
acetic acid ethyl ester, product of example 1{@, with NaBH,/CaCl, there was
obtained 5-isopropenyl-pyridine-2-sulfonic aEcid [2-[3-(2-hydroxy-ethoxy)-
phenyl]-6-methoxy-5-(2-methoxy-phenoxy)-;:lgyrimidin-4-y1] -amide as a white
solid. ISN mass spectrum, m/e 563.2 (M-1 ca%lculated for C, ,H,N,O.S: 563).

|
|

|

Exampl;ke 19

I
a) To a suspension of 0.5 g of 5-methyl tpyridine-2-sulfonic acid [6-

methoxy—5-(2-methoxy-phenoxy)-2-(1-oxy-pmd1n-4-yl)-pynm1dm-4-yl]-amlde
in CH,CN (20 ml) were added at RT 1.26 ml d?f triethylamine followed by 0.9
ml of trimethylsilyl cyanide. The mixture Wai$i then refluxed for 20 h, cooled to
RT and partitioned between water, acidic acif'ﬂ and EtOAc. The organic layer
was washed twice with water, dried over N aSO and the organic solvent was
then removed in vacuo. The residue was punﬁed on a silica gel
chromatography column (eluted with MeZClz/l\,I/IeOH. 95/5). Combination of the
purified fractions and evacuation in vacuo afforded 5-methyl-pyridine-2-
sulfonic acid [2-(2-cyano-pyridin—4-y1)-6-metho%ixy-5-(2-methoxy—phenoxy)-
pyrimidin-4-yl]-amide as a off-white solid. ISPI‘\ mass spectrum, m/e 505.2 (M+1
calculated for C,H, N,0,S: 505). |

|
‘
Preparation of the starting material: |
!
|

b) A solution of 30 g of 4- [4,6-dichloro-5-q2-methoxy-phenoxy)-pyrimidin-
2-yl]-pyridine 1-oxide and 31.1 g of 5-methyl-p;lflrridyl-Z-sulfonamide potassium
salt (preparations described in EP 0 799 209) i1€1 DMSO (100 ml) was stirred

g
for 20 h art RT. The reaction mixture was slowly poured into a mixture of
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water /Et,0 (each 100ml) under vigorous stirring, the precipitate was ﬁlterefi
off, suspended in EtOAc (11) and treated with 2N aq. HCI (37.5 ml) for 15 ¢
minutes under viégorous stirring. The crystalline solid was filtered off by 5 |
suction and dried foe 12 h in a high vacuum to give 5-methyl-pyridine-2- |
sulfonic acid 6-chﬁoro-5-(2-methoxy-phenoxy)-z-(1-oxy-pyridin-4-yl)-pyrimid‘}jn-
4-ylamide as off-white crystals, mp 239°-240°C, crystallised from AcOEt. ]
¢) To a solution of 1.83 g sodium in MeOH (50 ml) were added 4 g of .
5-methyl;pyridirfxe-2-sulfonic acid 6-chloro-5-(2-methoxy~phenoxy)-2-(l-oxy-f
pyridin-4-yl)-pyrimidin-4-ylamide at RT and the mixture was then reﬂuxed for
20 h until compietion of the reaction. The mixture was then poured on cold 1IN
aqueous HCL and the product extracted into CH, Cl,. The organic layer Was
dried over Na SO and the solvent removed in vacuo. The crude product Was ;
crystallised from Et,0/AcOEt (1:1) to give 5-methyl-pyridine-2-sulfonic ac1d [6- |
methoxy-5- (2-methoxy-phenoxy) 2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]- amlde
as off-white crystals ISP mass spectrum, m/e 496.1 (M+1 calculated for
C,H,N,OS: 496).

i
{ ) i
{ I
i

!

i
i

: Example 20

0.356 g of 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano~pyridin-4-3}1)-6- 1
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product of examﬁ)le 19, ,
dissolved in EftOH (5 ml) were treated at RT with 2N NaOH (0.7 ml) anq' the |
solution was refluxed for 30 minutes until the transformation was compiete J
according to TLC analysié The reaction mixture was cooled to 0°C, the pH f
adjusted to pH 1. The crystalline solid was filtered off, washed with Wa&er {
and dried in a high vacuum to provide the desired 4-[4-methoxy-5- (2-meth0xy—
phenoxy)-G-(5-methyl-pyndme-2-su1fony1amlno)-pynrmd1n-2-yl]-pyrldme-Z-
carboxylic acid amide as an off-white solid. ISN mass spectrum, m/e 521.1
(M-1 calculated for C, H,N,0,S: 521). 7




Examp\ le 21

|

1gof 4-[4-methoxy-5-(2-methoxy-ph(;%noxy)-6-(5-methy1-pyridine—2-
sulfonylamino)-pyrimidin-2-yl] ~pyridine-2-c5,arboxylic acid amide, product of
example 20, dissolved in a mixture of THF/(%lioxane (40 m1l/30 ml) were treated
at RT with 3N HCI (40 ml) and the 'solution1was refluxed for 24 h, further THF
(12 ml) and 3M HCI (12 ml) was then addediil and the solution was heated to
reflux for further 24 h until the transformatlion was complete according to TLC
analysis. The reaction mixture was concentr%ated in vacuo and the product was
extracted into CH,Cl,. The organic layer Was}‘ dried over Na,S0,, the solvent
removed in vacuo. The remaining crystalhna solid was washed with ether and
dried in a vacuum to give 4-{4-methoxy-5-(2- Jmethoxy-phenoxy) 6-(5-methyl-
pyridine-2- sulfonylamino)-pyrimidin-2-yl] -py‘ndlne -2-carboxylic acid as an off-
white solid. ISN mass spectrum, m/e 522 (M- El calculated for C,H, N,0,S: 522).

i
1
1
i
i
1
i

Example" 22

220 mg of 4- [4émethoxy-5-(2-methoxy—pﬁilenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-Z-yl]-pyridine-2-carl¥)oxy1ic acid, product of example
21, suspended in acetontrile (10 ml) was treatl%:d at RT subsequently with 27
mg of methanol, 100 mg of 4-(dimethylamino)pyridine (DMAP) and 186 mg of
benzotriazol—1-yloxytris—(dimethylamino)-phos:phonium hexafluorophosphate
(BOP). The mixture was stirred for 12 h at RT\I, then partitioned between cold
diluted HCI and EtOAc. ‘The layers were sepaziated the organic layer dried
over Na, SO, and the solvent removed in vacqu The residue was purified on a
silica gel chromatography column (eluted W1th Me ,Cl/MeOHc: 95/5).
Combination of the purified fractions and evacxﬁatlon in vacuo afforded 4-[4-
methoxy-5-(2-methoxy-phenoxy)—6-(5~methyl-pjrridine-Q-sulf@nylamino)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid met}ij‘yl ester as a white solid. ISN
mass spectrum, m/e 536.2 (M-1 calculated for (ﬁistzaN507S: 536).

-
l
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Example 23

:
r
f
f
6-

i ‘

In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-
(5-methyl—pyridin'e—Q-sulfonylamino)—pyrimidin-2-yl]-pyﬁdine-.?-carboxylic ;
acid, product of example 21, and ethanol there was obtained 4- [4—methoxy-5f£

(2-methoxy.phen(:)xy)-6—(5-methyl-pyridine-Z-sulfonylamino)-pyrimidin-Q-yl];—

5
pyridine-2-carboxylic acid ethyl ester as a white solid. ISN mass spectrum, pa/e
550.1 (M-1 calculated for C,;H,N.O.S: 550). ’

f

10 In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)f-6-

(5-methyl-pyﬁdfne-2-sulfonylamino)—pyrimidin-Z-yl]-pyridine-2-carboxylic
acid, product of example 21, and isopropanol there was obtained 4- [4-methfoxy-
5-(2-methoxy-pﬁenoxy)-6-(5-methyl-pyridine-2—su1fonylamino)-pyrimidin-2,’-yl]-
pyridine-2-carboxylic acid isopropyl ester as a white solid. ISN mass spectzf'um,
15 m/564.2 (M-1 calculated for C,H,N,0,S: 564). j?
! !

s
|

Example 25

In analogy to example 22, from 4- [4-methoxy-5-(2-methoxy-phenox§)-6-
(5-meth'yl-pyric;iine-Q-sulfonylamino)-pyrimidin-Q-yl]-pyridine-z-carboxylié
acid, product of example 21, and ethylenglycol there was obtained 4-[4- |

20
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)- |
pyrimidin-2-yl}-pyridine-2-carboxylic acid 2-hydroxy-ethyl ester as a Whiifze
solid. ISN magfs spectrum, m/e 566.1 (M-1 calculated for C,;H,N,O,S: 566).

' |
25 , Example 26 !

1

|

70 mg of 4- [4-methoxy-5-(2-me’¢hoxy—phenoxy)-6-(5-methyl-pyridirfie-2-

sulfonylaminé)-pyrimidin-2-y1]-pyridine-Z-carboxylic acid, product of exémple

{

21, dissolved in DMF (5 ml) was treated at RT with 30 mg of 4- |

!
|
i
i
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methylmorpholine, then cooled to 0°C and flfurther treated with 26 mg of
2-chloro-4,6-dimethoxy-1,3,5-triazine followiied. The solution was stirred at RT
for 90 minutes, then treated with 10 mg of Jj‘;netylamine hydrochloride and
stirred for 12 h at RT. The mixture was par%itioned between cold diluted HCl
and EtOAc. The layers were separated, the iprganic layer washed with water,
dried over Na,SO, and the solvent was remoi'ived in vacuo. The solid residue
was triturated with ether, filtered off and dxliied in a high vacuum to give 4-(4-
methoxy-5-(2-methoxy—phenoxy)-6-(5-methyli—pyridine-2-sulfony1amind)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid mfiethylamide as a white crystalline
solid. ISN mass spectrum, m/e 535.2 (M-1 ca]iilculated for C,H, N.OS: 535).

i
i
I

|
Example 27

k
In analogy to example 26, from 4- [4~me%«:‘thoxy-5-(2-methoxy-phenoxy)—6-

(5-methyl-pyridine-2-sulfonylamino)-pyrimid;in-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and ethanolamirie, whereas the crude product was
purified by column chromatography with CHJClz/MeOH (95/5) as eluent, there
was obtained 4- [4-methoxy—5-(2-methoxy—phe1}|mxy)—6-(5-me1thyl—pyridine-2-
sulfonylamino)-pyrimidin-2-yl] -pyridine-Z-car%aoxylic acid (2-hydroxy-ethyl)-
amide as a white solid. ISN mass spectrurh, niilxle 566.1 (M-1 calculated for
C,H,N,0,S: 566). |

i

In analogy to example 26, from 4- [4—meﬂhoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-pyridine-2-sulfonylamino)-pyrimidiriil-.?—yll -pyridine-2-carboxylic
acid, product of example 21, and isopropylamine, whereas the crude product
was purified by column chromatography with {;AcOEt as eluent, there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)~Ii6-(5-methyl~pyridine-2-
sulfonylamino)-pyrimidin—2-y1]-pyridine—2-carb10xylic acid isopropylamide as a
white solid. ISN mass spectrum, m/e 563.2»(M-!%I. calculated for C,,H,N.OS:
563).

|
|
|
|
I

|
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5 Example 29

100 mg of 4'!- [4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-Z;-
sulfonylamino)-pyrimidin-2-y1]-pyﬁdine-2-carboxy1ic acid methyl ester,
product of example 22, were dissolved in a mixture of EtOH/THF (each 15 ml)
on gentle Warming and subsequently treated with 42 mg of CaCl, and 28 mg of
NaBH, at RT. The reaction mixture was stirred at RT for 18 h until which .
time startmg matenal was consumed accordmg to TLC analysis. The mixture
was partitioned between diluted HC] and CH,Cl,. The organic layer was drl_fed

over Na,SO, and the solvent removed in vacuo to give 5-methyl-pyridine-2-

10

1
!

sulfonic acid [2-(?-hydroxymethyl-pyridin-4-y1)—6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide as a white solid. ISN mass spectrum, m/e

508.3 (M-1 calculated for C,H,,N,0,S: 508). |
f

15 ; Example 30 i
; i

a)Toa solutlon of 6.6 mg of acetic acid and 22.3 mg of
-methylmorpholm in DMF (5 ml) were added under ice-cooling 22.3 g of
2-Chloro-4,6- dlmethoxy 1,3,5,-triazine and the solution was then stirred for
90 minutes at RT. Then 60 mg of 5-methyl-pyridine-2-sulfonic acid
20 [2-(2-aminomeﬁhyl—pyridin-4-yl)-6—methoxy-5-(2-methoxy-phenoxy)—pyrim:jidin-
4-yl}-amide hydrochlox'ide were added and stirring was continued for 12 h( at

RT. The mixture was partitioned between cold diluted HCIl and EtOAc. Trhe

layers were separated the organic layer washed with water, dried over Na,SO,

and the solven;t removed in vacuo to give N-{4-[4-methoxy-5-(2-methoxy- |

phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin- 2-y1]-pyridin-2—

25

ylmethyl}- acetamlde as a light yellow crystalline solid. ISN mass spectrum

m/e 549.1 (M- 1 calculated for C,;H, N,OS: 549). {

Preparation of the starting material:
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b) A solution of 100 mg of 5—methyl-p&ﬁdine-Z-sulfbnic acid [2-(2-cyano-
pyridin—4—yl)-6-methoxy-5‘(2-methoxy~phen§)xy)-pyrimidii1—4-yl]-amide, product
of example 19, dissolved in MeOH (5 ml), W%.ls treated with 47.5 mg of benzyl
chloride, 10 mg of palladium on charcoal (ld%) and then hydrogenated at RT
for hours until TLC analysis indicated comp‘,ﬂetion. of transformation. The
catalyét was filtered off, and the solution conillcentrated in vacuo. The
crystalline solid that precipitated was collect%ed by filtration, washed with
ether and dried in a high vacuum to give S-dethyl-pyridine-Z-sulfonic acid [2-
(2-aminomethyl-pyridin-4-y1)-6-methoxy-5-(211-methoxy—phenqu)-pyrimidin—4-
yl]-amide hydrochloride as light yellow crystzi‘;lls. ISP mass spectrum, m/e 509.3
(M+1 calculated for C,H,N,0,8: 509). |

!
l

i
[
i
f

Example;‘i 31

!

A solution of 70 mg of 5-methyl-pyridin‘é-2-su1fonic acid [2-(2-
aminomethyl-pyridin—él-yl)-6-methoxy-5-(2-me1|’choxy-phenoxy)-pyrimidin-4-y1]-
amide hydrochloride, product of example 30 b)%‘, in CH,CI, (5 ml), was treated
at RT with 50 mg of N-ethyldiisopropylamine, i15 mg of methanesulfonyl
chloride and then refluxed for 18 h until the reﬂlaction was complete according

to TLC analysis (CH,CL/MeOH: 95/5). The mi}djture was poured into cold

diluted HCI and the product extracted into CHLCIT The organic layer was

dried over Na,SO, and the solvent removed in \!;{acuo. The residue was purified
on a silica gel chromatography column (eluted +vith Me,Cl/MeOH: 95/5).
Combination of the purified fractions and evacuation in vacuo afforded 5-
methyl-pyridine-2-sulfonié acid [2- [2—(methanes%ulfonylamino--methyl)—pyridino
4-y1]-6-methoxy-5-(2-methoxy-pheno_xy)—pyrimid\;.in-éi-yl]-amide as a light
yellow solid. ISN mass spectrum, m/e 585 (M-1 ;Icalculated for C,,H, N.O,S,:
585).

!l
i
|
]

Example 32
|

|
In analogy to example 31, 5-methyl-pyridﬂne-Z-sulfonic acid [2-(2-

aminomethyl-pyridin-4-y1)-6-methoxy-5-(2—methépxy-phenoxy)-pyrimidin-4-yl]-
i

1
|
\
i
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!

amide hydrochloride, product of example 30 b), and ethanesulfonyl chloride, ‘
there was obtaine(i 5-methyl-pyridine-2-sulfonic acid [2-[2- :
(ethanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-5-(2-methoxy- [
phenoxy)-pyrimidin-4-yl]-amide as a light brown solid. ISN mass spectrum, |
m/e 599 (M-1 calculated for C,H,N,0,S,: 599). f

f | [
Example 33

A solution of 70 mgv of 5-methyl-pyridine-2-sulfonic acid [2-(2- :
aminomethyl-pyri!din-éi—yl)—6-methoxy—5-(2-methoxy-phenoxy)-pyrimidin-4-y1]-
amide hydrochloriide, product of example 30 b), in toluene (5 ml), was treated
at RT with 26 mg; of triethyamine then with 10 mg of ethylisocyanate and
refluxed for 1 h until the reaction was complete according to TLC analysis |
(CH,Cl,/MeOH: 95/5). The mixture was poured into cold diluted HCl and the:
product extracted into CH,Cl,. The organic layer was dried over Na,SO, andz
the solvent removed in vacuo. The solid residue was crystallised from i
CH,CL/Et,0 to afford 5-methyl-pyridine-2-sulfonic acid [2-{2-[(3-ethyl-ureido)-
methyl]-pyndm-til -yl}-6-methoxy-5-(2-methoxy-phenoxy)- pynnndm-4-yl]-am;de
as off-white crystals. ISP mass spectrum, m/e 580.1 (M+1 calculated for
C,.H,,N,0S: 580). | ;

5 | f
Example 34 [l

A suspens;on of 100 mg of 5-methyl-pyridine-2-sulfonic acid [2-(2- cyaino-
pyridin-4-yl)- 6-methoxy-5 (2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product
of example 19, in dioxane (10 ml) was treated at RT with 0.17 ml of N- ‘
etyldiisopropylamine then with 69 mg of hydroxylamine hydrochloride and;{
refluxed 12 h until the reaction was complete according to TLC analysis. The
mixture was poﬁred into cold diluted HCI and the product extracted into |
AcOEt. The orgamc layer was dried over Na,SO, and the solvent removed in
vacuo. The sohd residue was crystallised from CH,CL/Et20 to afford N- ‘

hydroxy-4- [4-m§thoxy-5 (2-methoxy-phenoxy)-6-(5-methyl-pyridine-2- ;l

i‘\ f ' {
. |

1 :
: |
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1
sulfonylamino)-pyrimidin-2-yl]-pyridine-2- carboxamidine as off-white crystals

ISN mass spectrum, m/e 536.2 (M-1 calcula\ted for C, H,N,0,S: 536).

I
i

|

|
Mﬂ&

|

|

A solution of 108 mg of N-hydroxy-4- [lki-methoxy-5-(2-methoxy-phenoxy)-
6-(5—methyl-pyridine-2-sulfony1amino)-pyrin’llidin-Q-yI]-pyridine~2-
carboxamidine, product of example 34, in acllatic acid (3 ml) was treated at RT
with 0.057 ml of acetic anhydride then and z‘ieﬂuxed for 12 h. The reaction.
nﬁxture was partitioned between CH,CI, anc%i diluted aqueous KHCO,, the
organic layer was dried over Na,SO, and theisolvent was removed in a vacuo.
The residue was purified on a silica gel chrorinatogréphy column (eluted with
AcOEt). Combination of the purified fractionls and evacuation ih vacuo
afforded 5-methyl-pyridine-2-sulfonic acid {6‘methoxy—5 (2-methoxy-phenoxy)-

2-[2-(5-methyl-[1,2,4]oxadiazol- 3-y1)-pyr1d1n 4-yl] -pyrimidin-4-yl}-amide as a
light yellow solid. ISN mass spectrum, m/e 5@0.1 (M-1 calculated for
C,.H,\N,0,S: 560). |

|
Example 36

170 mg of 5-methyl-pyridine-2-sulfonic llacid [6-methoxy-5-(2-methoxy-
phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin—é:—yli]~amide, product of example 19
¢), in ethylenglycol (10 ml) were treated under'l' ice-cooling with 0.14 ml of
trietylamine and 85 mg of tosyl chloride. The ice-bath was removed and the
reaction mixture was stirred at 50°C for 18 h. L|The mixture was partitioned
between 10% NH,Cl and EtOAc. The organic liayer was separated, dried over
Na,S0, and the solvent was removed in vacuo.% The residue was purified on a
silica gel chromatography column (eluted With! EtOAc). Combination of the
purified fractions and evacuation in vacuo affo‘:rded 5-methyl-pyridine-2-
sulfonic acid [2-[2- (2—hydroxy-ethoxy)-pyr1dm-zi-yl] -6-methoxy-5- (2-methoxy-
phenoxy)-pynxmdm 4-yll-amide as a white soh'd ISP mass spectrum, m/e '
540.3 (M+1 calculated for C,H,,N.O,S: 540). |

|
|
|
|

1
)
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m/e 534.2 (M-1 calculated for C,.;H,.N,0.S: 534).

Example 37

i

In analogy to example 36, from 5-methyl-pyridine-2-sulfonic acid [6- ‘
methoxy-5-(Z-met}ioxy-phenoxy)—2-(1-oxy-pyridin—tl—yl)-pyrimidin-4-yl]-amide,'1

5 product of examplejl 19 ¢), and methanol there was obtained 5-methyl-pyridine-
" 2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)—2-(2-methoxy—pyridin—4-yl)-;
pyrimidin-4-yl]-amide as a light yellow solid. ISP mass spectrum, m/e 510.3
(M+1 calculated for C,.H,N.0,S: 510).
l‘k
10

\ Example 38

In analogy to tgexample 36, from 5-methyl-pyridine-2-sulfonic acid [6- |
methoxy-5-(2—methd§:y-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-y1]-amide, i
product of example 19 ¢), and ethanol there was obtained 5-methyl-pyridine-2-
sulfonic acid [2-(2-etboxy—pyridin-4-yl)~6-methoxy-5—(2-methoxy-phenoxy)— *

|
pyrimidin-4-ylJ-amide as a off-white solid. ISP mass spectrum, m/e 524.2 (M+1
calculated for C%H%NSOGS: 524).

‘ Example 39

In analogy to el-xample 36, from 5-methyl-pyridine-2-sulfonic acid [6-
méthoxy-5-(2-methoxy-phenoxy)-2-(1-bxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
product of example 19 ¢), and allylalkohol there was obtained 5-methyl-
pyridine-2-sulfonic acid [2-(2-allyloxy-pyridin-4-y1)-6-methoxy-5-(2-methoxy-
phenoxy)—pyrimidin-éyl]-amide as a light yellow solid. ISN mass spectrum,

l
!
|
!
k

% Example 40

60 mg of 5-methﬁrl-pyridine-Z-sulfonic acid [2-(2-allyloxy-pyridin-4-y1)-6-
methoxy-5-(2-methoxyi\phenoxy)-pyrimidin-4-y‘l]-amide, product of example 39,
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were suspended in THF (5 ml), treated at R’:T with 2.2 mg of tetrakis-
(triphenylphosphine)palladium and stirred ;for 5 minutes after which time 6.4
mg of NaBH, were added. The mixture was _!stirred for 2 h until the reaction
was completed according to TLC analysis. ’il‘he reaction mixture was poured
mnto cold diluted HCI, the product extraxc'ted_ii into AcOEt. The organic layer was
dried over NaS0, and the solvent removed 1:n vacuo to give 5-methyl-pyridine-
2-sulfonic acid [2-(2-hydroxy-pyridin-4-y1)-é-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl}-amide as a light yellow soli;d. ISN mass spectrum, m/e 494.1
(M-1 calculated for C,;H, N,O,S: 494). |

|

I
I

!
|
}

Examjlp_le 41

!

a) To a solution of 2.93 g of 4- [4-(5-i$,opropyl-pyridine-2-sulfonylarm'no)-
6-methoxy-5~(2-methoxy-phenoxy)-pyrimiG:lin—2-y1] -pyridine-2-carboximidic
acid methyl ester sodium salt in DMF (60 fml) was added under ice cooling
NaH (0.8 g of a 60% NaH suspension in oilﬂ). The mixture was stirred for 1,5 h
at 0°C. The mixture was poured into Watelh', the pH adjusted to pH=6 and the
product extracted into EtOAc. The organic layer was washed with water, dried
over Na,SO, and the solvent removed in v“iacuo. The residue was purified on a
silica gel chromatography column (eluted;| with Me,CL/EtOAc: 5/1).
Combination of the purified fractions and! evacuation in vacuo afforded 5-
1sopropyl-pyridine-2-sulfonic acid [2-(2-cyliano-pyridin-4~yl)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl] -amide_f as a light yellow crystalline solid.
ISN mass spectrum, m/e 531.1 (M-1 calcq‘!llated for C,.H, N,O,S: 531).

|

|
Preparation of the starting material:

|

b) In analogy to example 1g), from; 5-isopropylméthylpyridyl-2-
sulfonamide potassium salt (preparation; described in EP 713’875 and Bioorg.
Med. Chem. Lett., 1997, 7, 2223-2228) a%nd 4-[4,6-dichloro-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carbonitrile there was obtained 5-
1sopropyl-pyridine-2-sulfonic acid [6-chl(jf)ro-2-(2-cyano—pyridin-4-y1)-5-(2-

'
i
{

!
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methoxy-phenoxy}-pyrimidin-él—yl]-amide asa light brown solid of mp 255°-
259°C. | |

The startin,c&‘,r material 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin-
2-yl]-pyridine-2-carbonitrile was prepared from 5-(2-methoxy-phenoxy)-2-
‘\ 5 (pyridin—4-yl)-py1dfpidine-4,6-diol (EP 0 799 209) by carbamoyl introduction

with formamide in'water and with H,0, /FeS0, as reagents in a Minisci-type ;

1

g : radical reaction (Minisci et al, Tetrahedron, 41, 4157. 1985) to give 4-[4,6- :
\l dihydroxy-5-(2-meﬁ}loxy-phenoxy)-pyrimidin-2-y1]-pyridine-Q-carboxylic acid
amide as a beige crystalline solid, crystallised from DMF/H,0. Treatment with
10 POC], in analogy t<;, example 1f) afforded 4-[4,6—dichloro-5-(2.-methoxy- ‘
phenoxy)-pyrimidiri-%yl}-pyridine-2-carbonitrile as a beige solid, mp 211°-
212°C, crystallised Ifrom AcOEt/CH,CL,
L | ;
¢) To a solution of 2.29 g of sodium in MeOH (250 ml) were added 5.37 g
15 of 5-isopropyl-pyridi;le-2-sulfonic acid [6-chloro-2-(2-cyano-pyridin-4-yl)-5-(2-

]

refluxed for 20 h until completion of the reaction. The mixture was then
poured into water anid the product extracted into CH,Cl,. The organic layer
was dried over Nazs‘fO4 and the solvent removed in vacuo. The solid residue

20 was triturated with éther filtered off under suction and dried in a high
vacuum to give 4- [4-(i5-isopropyl-pyridine-2-su1fonylamino)—6-methoxy-5-(2-
methoxy-phenoxy)-pjrimi’din—2~yl] -pyridine-2-carboximidic acid methyl ester
sodium salt as light btrown solid. ISN mass spectrum, m/é 563.2 (M-1
calculated for C, H,, N,0,S: 563 for free sulfonamide).

25

1

Example 42

In analogy to exéample 20; from 5-isopropyl-pyridine-2-sulfonic acid [2-
(2-cyano-pyridin-4-y1){6-methoxy—5—(2-methoxjr-phenoxy)-pyrimidin-4-y1]-
amide, product of example 41, by treatment w;th 2N NaOH there was

30 obtained 4- [4-(5-isoprotpy1-pyridine-2-sulfonylamino)—6-methoxy-5—(2-methoxy-

methoxy-phenoxy)-pyrimidin-4-yl]-amide at RT and the mixture was then l

|
|
|
!
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phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide as an off-white
solid. ISN mass spectrum, m/e 549.1 (M-1 calilculated for C,.H,\N,O.S: 549).

To 0.586 g of 4- [4-(5-isopropyl-pyridixflle-2-sulfonylamino)-S-methoxy-S-
(2-methoxy-phenoxy)—pyrimidin-2-yl]-pyridi,‘ine-Z-carboximidic acid methyl
ester sodium salt, product of example 41 c),é in methanol (10 ml) were added 6
N HCI (3 ml) and the mixture was reﬂuxedg; for 1 h until the reaction was
complete according to TLC analysis (eluenf;: CH,CL/EtOAc: 4/1). The mixture
was poured into water and the product extlg'acted into EtOAc. The organic
layer was washed with water, dried over N’:aZSO,4 and the solvent removed in
vacuo. The residue was purified on a silica/gel chromatography column (eluted
with Me,Cl/EtOAc: 4/1). Combination of tlr;;le purified fractions and evacuation
in vacuo afforded 4-[4-(5-isopropyl-pyridin%e-Z-sulfonylamino)-G-methoxy-5~(2-
methoxy-phenoxy)-pyrimidin-2-y1]-pyridinp-2-carboxylic acid methyl ester as
an off-white solid. ISN mass spectrum, m/é 564.2 (M-1 calculated for
C,H,N,0,S: 564).

|
]
{
!
|
Example 44
|

In analogy to example 29, by i'educt!ion of 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-G-methoXy-5-(2-methoxy-pl‘lthenoxy)-pyrimidin-2-y1]-py'ridine-2-
carboxylic acid methyl ester, product of example 43, with NaBH, in the
presence of CaCl, there Was obtained 5-isli)propyl-pyridine-2—su1fonic acid [2-(2-
hydroxymethyl-pyridin-4-yl)-6-methoxy-5>;~(2-methoxy-phenoxy)-pyrimidin—4— |
yll-amide as a white solid. ISN mass spec‘ﬁ!trum, m/e 536.2 (M-1 calculated for
C,.H,N,0,S: 536). ’

|
Exa:mple 45
: |
To a solution of 56.6 mg of 4-{4-(5—?sopropyl-pyridine-2-sulfonylamino)‘-6-,

|

|

. !
methoxy-S-(2—methoxy—phenoxy)-pyrimidin-2-,yl]-pyridi.ne-2~carboxylic acid !
|

j
|
l
i

H
i
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methyl ester, pro&uct of example 43, there were added at RT 0.5 ml of 1IN

NaOH and the solution was stirred for 1 h until the reaction was complete

S
according to TLC analysis. It was then poured into cold diluted HCl and the

product was extracted into EtOAc. The organic layer was washed with water,

dried over Na,5S0, and the solvent removed in vacuo. The solid residue was
washed with ether'l then dried in a high vacuum to give 4-[4-(5-isopropyl-
pyridine-2—sulfonylamino)-G-methoxy-5-(2;methoxy-phenoxy)-pyrinﬁdin-2—yl]-y;i
pyridine-2-carboxyiic acid as a light yellow crystalline solid. ISN mass 1
spectrum, m/e 550.21 (M-1 calculated for C,;H,.N.0.S: 550).

|

|

|

|

|

l

l

l

|

| |
| -
l

|

J

|

10 ‘ ‘
Example 46 | 1 :
' : - | '
In analogy to.example 22, from 4-[4-(5-isopropyl-pyridine-2- ; -r
sulfonylamino)-6-méthoxy~5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2- }
carboxylic acid, product of example 45, and ethanol there was obtained 4-[4-(5- |

15

1sopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)- {

pyrimidin-2-y1]-pyridine-Z-carboxylic acid ethyl ester as a white solid. ISN
mass spectrum, m/e 578 (M-1 calculated for C,,;H, N.0.S: 578).

_ |
i Example 47

20 In analogy to example 22, from 4-[4-(5-isopropyl-pyridine-2- 1 t

sulfonylamino)-6-met}mxy-S-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2- " ‘

carboxylic acid, prodtict of example 45, and isopropanol there was obtained 4-

[4-(5-isopropyl-pyridiﬁe-2-su1fonylamino)—6-methoxy-5-(2-methoxy-phenoxy)-

pyrimidin-2-yl}-pyridine-2-carboxylic acid isopropyl ester as a white solid. ISN
25 mass spectrum, m/e 592.1 (M-1 calculated for C,H, N,0,S: 592).

| : :
‘ - Example 48

i
i

In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-meth6xys5-(

2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-
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carboxylic acid, product of example 45, and #ne’chylémine hydrochloride there
was obtained 4- [4—(5-iSOpropyI-pyridine-2-s¢dfonylamino)-6-methoxy-5-(2-

methoxy—phenoxy)-pyrimidin-Z-yl]-pyridinef-Q-carboxylic acid methylamide as
a white solid. ISN mass spectrum, m/e 563.52 (M-1 calculated for C,,H,,N,O.S:
563).

j
|
|
I
|
!
|

!

Exam,ple 49

1
|

In analogy to example 26, from 4-[4-}(o-isopropyl-pyridine-Z-_
sulfonylamino)-6—methoxy-5-(2-methoxy-pll““lenoxy)-pyrimjdin-Z-yl]-pyridine-z-
carboxylic acid, product of example 45, ana ethanolamine there was obtained
4-[4-(5-isopropyl-pyridine-2- sulfonylammo) 6-methoxy-5-(2- methoxy-phenoxy)
pyrimidin-2-yl] -pyndme -2-carboxylic acid, (2 -hydroxy-ethyl)-amide as a white
solid. ISN mass spectrum, m/e 593.1 (M-l, calculated for C, ,H, N, OS 593).

|
J
|

|
Exa J le 50

{
In analogy to example 26, from 4—[{'Lf(S-isopropyl-pyx'idine-Q-

sulfonylamino)-6-methoxy-5~(2-methoxy-lfahenoxy)-pyrimidin—Z—yl]—pyridine-2-
carboxylic acid, product of example 45, al;';ld‘ isopropylamine there was obtained
4- [4-(5-isopropyl-pyridine-.‘z-sulfonylamix};o)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropylamide as a white solid. ISP
mass spectrum, m/e 593.2 (M+1 calculat;t{ed for C,.H,,N,O,S: 593).

|

'

Example 51

In analogy to example 26, from 47.‘[4-(5-isopropyl-pyridine~2-
sulfonylamino)-6-methoxy-5-(2-methoxyl-phenoxy)-pyrimidin-2-y1]-pyridine-z-
carboxylic acid, product of example 45, and dimetylamine hydrochloride there :
was obtained 4-[4- (5-1sopropyl-pyr1d1ne 2-sulfonylamino)-6-methoxy-5-(2-
methoxy—phenoxy)-pyr1m1d1n—2-yl]-pyn?ime-Z-carboxyhc acid dimethylamide

R A € Tt o e st et

!
!
I
|
!
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l
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|

l

l

1

l

l

\

l

l f

‘\ 10 ISP mass spectrum, m/e 579.1 (M+1 calculated for C,,H, N,OS: 579).
1

\

WIS SR

-53.

as a white solid. I$P mass spectrum, m/e 579.1 (M+1 calculated for |
C,eH, N,O,S: 579)..

Example 52 .
‘ ;

5

[2-(2-aminomethyl-pjn"idin-él-yl)-6-methoxy-S-(2-me’choxy—phenoxy)-pyrimid.v'.n:i
4-yl]-amide hydrocl;;loride and acetic acid there was obtained N-{4-[4-(5-

isopropyl-pyridine-é-sulfonylamino)—6-methoxy-5-(2—methoxy-phenoxy)- ;
pyrimidin-2-yl]-pyridin-Z-ylmethyl}-acetam_ide as an off-white crystalline solidl

Preparation oéf staring material:

b) In analogy to example 30 b), by hydrogenation of 5-isopropyl- ‘7
pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-%l-yl]-amide, product of example 41, there was obtained 5-
isopropyl—pyridine-2-§ulfonic acid [2-(2-aminomethyl-pyridin-4-yl)-6-methoxy-
5-(2-methoxy-phenox:37)-pyrimidin-4-yl]-amide hydrochloride as a light yellow (
solid. ISN mass specfrum, m/e 535.2 (M-1 calculated for C,.H,,N.0.S: 535, free |

65" ? !
amine). L

| |
; Example 53

In analogy to ezi:ample 31, from 5-isopropyl-pyridine-2-sulfonic acid [2-
(2-aminomethyl-py"ridign-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-

yll-amide hydrochloride product of example 52 b), and methanesulfonyl
chloride acid there Was obtained 5- 1sopropvl-pyr1d1ne-2 sulfonic acid [2-[2-
(methanesulfonylammo-methyl) pyridin-4-yl]- 6-methoxy-5 (2-methoxy-

phenoxy)-pmmd1n-4-yl]-armde as an off-white solid. ISN mass spectrum, m/e
613.1 (M-1 calculated for C,H, N,0.S,: 613).

;

i |
i .

i

i
§
I

a) In analogy to example 30a), from 5-isopropyl-pyridine-2-sulfonic acid
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54~ |

|
1
i

Examgjle 54

I
i

In analogy to example 33, from 5-isoéropyl-pyridine-2-sulfonic acid [2-
(2-aminomethyl—pyridin-4-y1)-6-methoxy-5-§2-methoxy-phenoxy)-pyrimidin-4-
yll-amide hydrochloride, product of example 52 b), and ethylisocyanate there
was obtained 5-isopropyl-pmddine-2-sulfon£c' acid [2-{2-[(8-ethyl-ureido)-
methyl]-pyridin-4-y1}—6-methoxy-5-(2-meth:é)xy-phenoxy)-]pyrimidin-4-y1]—amide
as a yellow solid. ISN mass spectrum, m/e :606 (M-1 calculated for C,;H,,N,O,S:
606). ;
(
!

!
I

Exan!l'ple 55

- In analogy to example 34, from 4-[4£(5-isopropyl-pyﬁdine-2-
sulfonylamino)-6-methoxy-5- (2-methoxy-pjhenoxy) pynrmdm 2-y1]~pynd1ne-2-
carboximidic acid methyl ester sodium sa];t product of example 41 ¢), and
hydroxylamine hydrochloride there was obtamed N-hydroxy-4-[4-(5-isopropyl-
pyridine-2-sulfonylamino)-l6-methoxy-5-(2;{-methoxy-phenoxy)—pyrimidin—2-y1]—
pyridine-2-carboxamidine as a light yello*_;iav crystalline salt. ISN mass
spectrum, m/e 564.2 (M-1 calculated for CE;%HWN,OSS: 564).

!
!
I

[

Exahuple 56

In analogy to example 35, from N -f!hydroxy-zi- [4-(5-isopropyl-pyridine-2-
sulfonylamino)~6-methoxy-51(2-methoxy;iphenoxy)-pyrimidin—2-yl]-pyridine-Z-
carboxamidine, product of example 55, a‘Lfnd acetic anhydride in acetic acid
there was obtained 5~isopropyl-pyridine!»2-su1fonic acid {6-methoxy-5-(2-
methoxy-phenoxy)-2- [2-(5-methy1—[1,2,4!joxadiazol-3-y1)->pyridin-4-yl]-
pyrimidin-4-yl}-amide as a light yellow jbohd. ISN mass spectrum, m/e 588.2

(M-1 calculated for C,,;H,N,0,S: 588). |
|

Example 57
f

) |
a) In analogy to example 36, frorh 5-isopropyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-( i-oxy-pyridin-4-y1)-pyrimidin-4-y1] -

i

BNSDOCID: <E1 9910078403> X




| |

!
amide and ethylenglycol there was obtained 5-isopropyl-pyridine-2-sulfonic

acid [2-[2-(2-hydr6xy~ethoxy)-pyridin-4-yl]-6~methoxy-5-(2-methoxy-phenoxy>-

= pyrimidin-4-yl]-arhide as a white solid. ISN mass spectrum, m/e 566.2 (M-1 ‘1
\ calculated for CmHng ;0,S: 566). |

i
's
1
)

Preparation’ of the starting material:

|

\

|

‘1 ‘

\ b) In analogy to examplev 19 b), from 5-isopropyl-pyridylsulfonamide

l potassium salt (preparation described in EP 0 799 209) and 4-[4,6-dichloro-5-'
1 i i
1‘ (2-methoxy-phenoXy)-pyrimidin-Z-yl]-pyridine 1-oxide there was obtained 5-
\

l

\

l

|

1sopropyl-pyridine-2-sulfonic acid 6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy- :
10  pyridin-4-yD)-pyrimidin-4-ylamide as a white solid crystallised from AcOEt. ;
Melting point: 233-235°C. | ‘

1

\ |
. B | ]
¢) In analogy to example 19 ¢), from 5-isopropyl-pyridine-2-sulfonic acid : |

' | b
6-chloro-5-(2-methoxy-phenoxy)-2-(1-0xy-pyridin-4-yl)-pyrimidin-4-ylamide | :

15 and sodium methoxide there was obtained 5-isopropyl-pyridine-2-sulfonic acid |
[6-methoxy-5-(2-methoxy-phenoxy)—2-(1-oxy-pyﬁdin-4-yl)-pyrimidin-4-y1]-
amide as an off-white solid. ISP mass spectrum, m/e 524.1 (M+1 calculated for 7
C,H,N,0,S: 524). . |
| ;

20 l

Examplé 58 ¥ ;

|

In analogy to eiampie 36, from 5-isopropyl-pyridine-2-sulfonic acid [6- :

methoxy-5-(2-methoxj‘(-phenoxy)-2-(1-oxy-pyridin—4—y1)-pyrimidin-4-yl]-amide, :

product of example 57 c), and methanol there was obtained 5-isopropyl-

pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(2-methoxy- |

pyridin-4-yl)-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass spectrum,
. m/e536.2 (M-1 calculated for C,;H,N,0,S: 536).

!
]

i i
1 .

|

1
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_ Exampie 59

;
{
$
!
|
!
!
i

a) In analogy to example 19, from 5-nj!lethyl-thiazole—2-sulf0nic acid [6-
methoxy-5-(2-methoxy—phenoxy)-2-(1-oxy-p};rridin-4-y1)-pyrimidin-4—y1]-amide |
and trimethylsilyl cyanide there was obtair;;ed 5-methyl-thiazole-2-sulfonic
acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-<|2-methoxy-p.henoxy)-pyrimidin-4-
yl]-amide as a light orange solid. ISN massf! spectrum, m/e xxx,X (M-1
calculated for C,,H,,N,0.S,: 509). |
!

i

Preparation of the starting material;’:

b) In analogy to example 19 b, from Eé-methyl-thiazole-2-sulfonic acid
amide potassium salt, product of example ;9 b), and 4-[4,6-dichloro-5-(2-
methoxy-phenoxy)—pyrimidin»2—y1]-pyridin;e 1-oxide there was obtained 5-
methyl-thiazole-2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-
pyridin-4-yl)-pyrimidin-4-yl}-amide as a li;ght yellow solid. ISN mass spectrum,
m/e 504 (M-1 calculated for conmcmsosé:Z: 504). |

|
|

c) In analogy to example 29 c, fromg 5-methyl-thiazole-2-sulfonic acid [6-
chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pj;rridin-4-y1)—pyrimidin-4-y1]-amide and
sodium methoxide there was obtained 5:inethyl-thiazole-Z-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1—oxyi'-pyridin-éi-yl)--pyrimidin—4—yl]-amide

as a light yellow solid. ISN mass spectrugm, m/e 500.1 (M-1 calculated for

C,H,CIN,0,S,: 500). {

|
Ex:ample 60
|

In analogy to example 20, from 5!"‘-methyl-thiazole~2-sulfqnic acid [2-(2-
cyano-pyridin-4-yl)-6-methoxy-5—(2-meﬂ,hoxy-phenoxy)-pyrimidin-4—yl]-amide,
product of example 59, by treatment Wijth 2N NaOH there was obtained 4-[4-
methoxy—5-(2-methoxy-phenoxy)-6-(5—n;"‘xeththhiazole-2—sulfonylamino)—
pyrimidin-2-yl]-pyridine-2-carboxylic ajcid amide as light yellow solid. ISN
mass spectrum, m/e 527 (M+1 calculat!bd for C,,H, N.O.S,: 527).

|
|
)
|
1
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! Example 61 &
= 'e
In analogy to example 21, from 4- [4-methoxy-5~(2—methoxy—phenoxy)-6-%
(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acit;l
amide, product of elxample 60, by treatment with 3N HCl in THF there was

obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2- ;
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid as light yellow solid.
ISN mass spectrum, m/e 528.2 (M-1 calculated for C,,H,;N,O,S,: 528). |

i

{
,‘ Example 62
In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6- !

(5-methy1-thiazole-2';-sulfonylamino)—pyrimidin-2-y1] -pyridine-2-carboxylic acid,“!,

product of example 61, by coupling with MeOH and benzotriazol-1-yloxytris- 11
(dimethylamino)-phosphonium hexafluorophosphate (BOP) as regent there |

was obtained 4-[4-méthoxy—5-(2-methoxy—phenoxy)—6-(5-methy1-thiazole-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methy! ester as an

off-white solid. ISP rﬁass spectrum, m/e 544.2 (M+1 calculated for
C,H,N.0,S,: 544).

: Examplé 63
i

In analogy to e)%ample 36, from 5-methyl-thiazole-2-sulfonic acid [6-

methoxy-5-(2-methox§~phenoxy)-2-(1-oxy-pyridin—4—y1)-pyrimidin-4—yl]-amide,
product of example 59‘;0), and ethylenglycol there was obtained 5-methyl-
thiazole-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as an off-white solid. ISN mass
spectrum, m/e 544.1 (M-1 calculated for C,;H,)N.0,S,: 544).

:
1
';
!
i
|
t
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In analogy to example 36, from 5-metljs’hyl-thiazole-.‘ZA-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-( 1—oxy-pﬁgfridin-zl-yl)-pyrimidin-4—yl]-amide,
product of example 59 c), and MeOH there ‘i{zvas obtained 5-methyl-thiazole-2-
sulfonic acid [6-methoxy-5-(2-methoxy-phexf;oxy)-2-(2—methoxy-pyridin-4-y1)~
pyrimidin-4-ylj-amide as an off-white solid/ ISN mass spectrum, m/e 514.1
(M-1 calculated for C,,H,,N,O,S,: 514). '

|
|
i
!
|
|
!
!
!

Exam‘p‘ le 65

!

a) In analogy to example 19a), from Fethane, 5-isopropenyl-pyridine-2-
sulfonic acid [6-methoxy-5-(2—methoxy-phe:noxy)-2-( 1-oxy-pyridin-4-yl)-
pyrimidin-4-yl}-amide and trimethylsilyl qéiyanide there was obtained
5-isopropeny1-pyridiné-Z-squonic acid [2-(;2-cyano-pyridin-4-y1)-6-methoxy—5-
(2-methoxy—phenoxy)—pyﬁmidin-4-yl]-amicjie as a light brown solid. ISN mass
spectrum, m/e 529.2 (M-1 calculated for (.7’;26H22N605S: 529).

Preparation of the starting materiq{l:

b) In analogy to example 19 b), frorgn 5-isopropenyl-pyridine-2-sulfonic
acid amide potassium salt, product of exa;.mple 15 b), and 4-[4,6-dichloro-5-(2-
methoxy-phenoxy)-pyrimidin-2-yl] -pyridigne 1-oxide there was obtained 5-
isopropenyl-pyridine-2-sulfonic acid [6-cﬁloro-5-(2~methoxy-phenoxy)-2-(1-oxy-
pyridin-4-yl)-pyrimidin-4-ylj-amide as a ;light yellow solid. ISN mass spectrum

m/e 524.3 (M-1 calculated for C,H,CIN,0,S: 524).
!
¢) In analogy to example 23 c, froz;;in 5-isopropenyl-pyridine-2-sulfonic
acid [6-chloro-5-(2-methoxy-phenoxy)-2-’&1-oxy-pyridin-4-yl)—pyrirm'din-4-yl]-
amide and sodium methoxide there Wasj obtained 5-isopropenyl-pyridine-2-
sulfonic acid [6—methoxy-5-(Z-methoxy-p;henoxy)-&( 1-oxy-pyridin-4-yl)-
pyrimidin-4-ylj-amide as a light yellow ;solid. ISN mass spectrum, m/e 520.2

(M-1 caleulated for C,H,N,0,S: 520). |

[
l
|
i

]
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; ‘ Example 66

a)In analog]y to example 43, by treatment of 4-[4-(5-isopropenyl-

]

pyridine-2-sulfonyian:iino)-G-methoxy-5-(Q-methoxy-phenoxy)-pyrimidin-Z-yl]-t,

pyridine-Z-carboxiﬁnidic acid methyl ester sodium salt with 2N HCl in MeOH.
there was obtained 4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester

as a white solid. ISN mass spectrum, m/e 562.2 (M-1 calculated for
C,H,N,0.8:562.

10 Preparation of the starting material: |
b) To0.72 g of 5-isopropenyl-pyridine-2-sulfonic acid [2-(2-cyano- i
pyridin-4-y1)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product
of example 65, in dryl MeOH (20 ml) were added at RT 3.4 ml of a 1M NaOMe
in dry MeOH and thé% solution was stirred at 50°C for 5 h. Further 1.7 ml of
| 15

5

above NaOMe solutiQn were added and heating (50°C) for 2 h was continued |
until completi.on of the reaction according to HPLC analysis. The solution was v
cooled to RT and concentrated in vacuo. The crystalline solid which
precipitated was ﬁltei‘ed off under suction and washed with ether to give 4-[4-
(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2—yl]-pyridiine-Z-carboxinﬁdic acid methyl ester sodium salt white

crystals. ISN mass spectrum, m/e 561.3 (M-1 calculated for C,,H, N,0,S: 561 —
for free sulfonamide. |

,‘ Example 67 {!
0.1gof 4-“[4-(5-isbpropeny1-pyridine-2-sulfonylamino)-6-methoxy-5-(2-
methoxy-phenoiy)-pyriinidin—%yl]-pyridine-2-carboximidic acid methyl ester
sodium salt, product of L‘example 66 b), in MeOH (10 ml) were treated at RT
with 1.8 ml 1N NaOH and the solution was stirred for 26 h at RT. After this :
time further 1.8 ml 1N NaOH were added and stirring was continued for L
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|

!

|
!

further 20 h until the reaction was complet@iI according to HPLC analysis. The
solution was concentrated then poured into ;diluted aqueous HC], the product
was extracted into AcOEt. The organic layet}r was washed with water, dried
over Na,SO, and concentrated in vacuo. Thc;e crystalline precipitate that had
formed was collected un&er suction and Wa%hed with ether to give 4-[4-(5-
isopropenyl-pyridine—2-sulfonylamino)-G-m?'athoxy—5-(2-methoxy—phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid as light yellow crystals. ISN mass
spectrum, m/e 548 (M-1 calculated for C%I*ﬂllzstO,S: 548).

{
}
|
I

Exarr{ple__68
|

In analogy to example 29, by reducﬁ!ion of 4-[4-(5-isopropenyl-pyridine-2-
sulfonylamino)-6-methoxy—5-(2—methoxy-p‘ihenoxy)-pyrimidin-2-yl]-pyridine-2-
carboxylic acid. methyl ester, product of exiample 66, with NaBH, in the
presence of CaCl, there was obtained 5-is{gpropenyl-py'ridine-2-su1fonic acid [2-
(2-hydroxymethyl-pyridin-4-yl)-6-methoxj}-5-(2-methoxy-phenoxy)-pyrimidino
4-yl]-amide as a light yellow solid. ISN m{ass spectrum, m/e 534.2 (M-1

calculated for C,;H,.N,OS: 534. ’f

{

i
|
1

Example 69

!

In analogy to example 34, from 5-ijsopropeny1-p3‘rridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2‘Lmethoxy-phenoxy)-pyrimidin-4-yl]-
amide, product of example 65, and hydrqlaxylamine hydochloride there was
obtained N-hydroxy-4- [4-(5-isopropenyl-;;pyridine-2-sulfonylamino)-G-methoxy- ‘
5-(2-methoxy-phenoxy)-pyrimidin-2-yl] -i)yridine-Q-carjboxamidine as a light
yellow solid. ISN mass spectrum, m/e 5%36.2 (M-1 calculated for C,.H,N.OS:
562). l

Exliample 70

In analogy to example 35, from N -hydroxy-4- [4-(5-isopropenyl-pyridine;
!
2-sulfonylamino)-6-methoxy-5-(2-methpxy-phenoxy)-pyrimidin-2-yl]-pyridine-

i
f
l
|
1
|




|

i
!

e et
e
e R

10 amide, product of example 65, on treatment with NaOH there was obtained 4-

[6-methoxy-5-(2-methoxy-phenoxy)-2-(1-0xy-pyridin-4-yl)-pyrimidin-4-yl]-
amide, product of examﬁle 65 ¢), and ethylengly¢01 there was obtained 5- ;
isopropenyl-pyridine-Q-sx‘;lfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl}-6-

K

1

2-carboxamidine, product of example 69, on treatment and acetic anhydride m
acetic acid there was obtained 5-isopropenyl-pyridine-2-sulfonic acid {6- : .
methoxy-5-(2-methoxy-phenoxy)-2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin- ‘

4-yl]-pyrimidin-4-yl}-amide as a light brown solid. ISN mass spectrum, m/e
5 586.1(M-1 calculated for C,H,N,0,S: 586).

Example 71 t

In analogy to example 20, from 5-isopropenyl-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-é-yl)-6-methoxy-5-(2—methoxy-phenoxy)-pyrimidin-4-y1]-

[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin—?;yl]-pyridine-2-carboxylic acid amide as a light brown :
solid. ISN mass spectrum, m/e 547.1 (M-1 calculated for C,.;H, N,O,S: 547).

| |
Example 72

In analogy to eﬁ_ample 26, from 4-[4-(5-isopropenyl-pyridine-2- ﬂ
sulfonylamino)-6-met1;'bxy~5-(2-methoxy-phenoxy)-pyrimidin-2—yl] -pyridine-2-
carboxylic acid, product of example 67, and methylamine hydrochloride there
was obtained 4—‘[4-(5-iébpropenyl-pyridine-2-sulfonylamino)-G-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2~carboxylic acid methylamide as

a white solid solid. ISN mass spectrum, m/e 561.2 (M-1 calculated for
C,,H,.N.,O.S: 561).

7 Example 73

In analogy to exarinple 36, from 5-isopropenyl-pyridine-2-sulfonic acid
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20
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methoxy-5-(2-methoxy-phenoxy)~pyrimidin-;zi-yl]-amide as a light yellow solid.
ISN mass spectrum, m/e 564.2 (M-1 calculaj‘-"ted for C,,H, N,O,S: 564).
|

f

Examﬁ' le 74

f

a) In analogy to example 66 a), by tr;batment of 4-[4-(5-isopropenyl-

!
_pyridine-2-sulfonylamino)-6-methoxy-5-( 2-"methoxy-phenoxy)-pyrimidin-2-yl] -

pyridine-2-carboximidic acid ethyl ester sofdium salt with 2N HCIl in ethanol
there was obtained 4- [4-(5-isopropenyl-pywiiidine-%sulfonylamino)—G-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-2-yl] -pyri%liine-Q-carboxylic acid ethyl ester as
a whit solid. ISN mass spectrum, m/e 575;9 (M-1 calculated for C,;H, N,O,S:

576). : - |

!

!
Preparation of the starting material:
|

b) In anaiogy to example 66 b), fI‘OI'!‘n 5-isopropenyl-pyridine-2-sulfonic
acid [2-(2-cyano-pyridin-4—yl)-6-methoxy-,’%-(2-methoxy--phenoxy)—pyrirnidin-4-
yll-amide, product of example 65, and Nz«;iOEt in'dry ethanol there was
obtained 4- [4-(5-isopropenyl-pyridine-2-éulfonylanﬁno)—&methoxy—5-(2-
methoxy—phenoxy)—pyﬁmidin—2-y1]—pyridﬁne-Z-carboXimidic acid ethyl ester
sodium salt as a light brown solid. ISN 1::nass spectrum, m/e 575.1 (M-1
calculated for C,,H,,N,OS: 575 ~free sull‘fonamide).

I
i
!
!

Example 75

a) In analogy to example 19, froxéq 5-(1-hydroxy-1-methyl-ethyl)-
pyridine-2-sulfonic acid [6-methoxy—5-(;*Z-methoxy-phenoxy)-2-( 1-oxy-pyridin-4-
yl)-pyrimidin-4-yl]-amide and trimethy;flsilyl cyanide there was obtained 5-(1-
hydroxy—1-methyl-ethyl)-pyridine-2-sq!1fonic acid [2-(2-cyano-pyridin-4-yl)-6-
methoxy—S-(2-methoxy-phenoxy)-pyriz%ﬁdin-4-yl]-amide as a light brown solid.
ISN mass spectrum, m/e 547.1 (M-1 cé;:llculated for C,;H,,N.O,S: 547).

i
|

Preparation of the starting matf;erial:
!

I

|
i
!
1
]
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b) In analoéy to example 19 b), from 5-(1-hydroxy-1-methyl-ethyl)- 2
!

pyridine-2-sulfonic acid amide potassium salt, product of example 14 b), and

[4,6-Dichloro-5- (2—methoxy -phenoxy)-pyrimidin-2-yl}-pyridine 1-oxide there }

(2- methoxy—phenoxy) 2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide as a Whlte
solid. ISP mass spectrum m/e 544.1 (M+1 calculated for C, H,,CIN,O,S: 544)

¢) In analogy to example 19 b), from 5-(1-hydroxy-1-methyl-ethyl)
pyridine-2-sulfonic d.cid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-0xy-pyridin-4-
yl)—pyrim1d1n-4-y1]-ainide and sodium methoxide there was obtained 5-(1-
hydroxy-1- methyl-ethyl)-pyridine-Z sulfonic acid [6-methoxy~5 -(2-methoxy-
phenoxy)-2- (1-0xy-pyr1d1n—4 y)-pyrimidin-4-yl}-amide as a white solid. ISN
mass spectrum, m/e 538 2 (M-1 calculated for C 251, 0,S: 538).

!

Example 76

In analogy to ex%mple 36, from 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-
sulfonic acid [6-methoﬁy-5-(2-methoxy-phenoxy)-2~(1~oxy- yridin-4-yl)- .
pyrimidin-4-yl]-amide, Eprc.)duct of example 75 ¢), and ethylenglycol there was |
obtained 5-(l-hydroxy-1-methyl—ethyl)—pyridine-Z-sulfonic acid {2-[2-(2-
hydroxy—ethoxy)—pyridir"-;-4-yl]-6—methoxy-5-(2_-methoxy-phenoxy) pyrimidin-4-

yll-amide as a light yellow solid. ISN mass specﬁrum, m/e 582.4 (M-1
calculated for CmeNSOgS: 582).

was obtained 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [6-chloro- 5-

i

7
|
|
!
1

1
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|
Example A

Tablets containing the following ingredients can be produced in a
conventional manner: !
' |

!

Ingredients mg per tafblet
5 Compound of formula (I) 10.0 - IQ;0.0
Lactose 125.(?;
Corn starch 75.0;‘
Talc 4.0,
Magnesium stearate 10}
!
10 ;z
!
Exaii:mple B
Capsules containing the following,; ingredients can be produced in a
conventional manner: ,f
Ingredients mg per lf{capsule
15 Compound of formula (I) 21;7").0
Lactose ’ 15;0.0
Corn starch 2}!00
‘Talc #.0
o
20 Eéxample C

!
1
Injection solutions can have the following composition:

i
|

Compound of formula (I) ?;0 mg

Gelatine 1%0.0 mg

Phenol b7 mg
25 Water for injection ad 1.0 ml
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; Example D

500 mg of coﬁpound of formula (I) are suspended in 3.5 ml of Myglyol

812 and 0.08 g of benzyl alcohol. This suspension is filled into a container
having a dosage valye. 5.0 g of Freon 12 are filled into the container under
pressure through th"le valve. The Freon is dissolved in the Myglyol-benzyl

alcohol mixture by é’,haking. This spray container contains about 100 single
doses which can be dpplied individually.

i

i
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Claims ‘ 1
t 1 “
i | |
1. A compound of formula (I)
R—SO,NH o
‘ 0

wherein

t

' ’ . L
R' is pyridyl, pyrrolyl, imidazolyl, thiazolyl, thiazolinyl or oxazolyl, =

optionally substituted with halogen, lower alkyl, hydroxy-lower ; :
alkyl or lovs}er alkenyl; "z |

R? isR%, -Y~R2% or heterocyclyl, wherein heterocyclyl may optionally be
mono-, di- or tri-substituted, independently, with hydroxy, lower

alkenyl, amino, lower alkanoylamino, lower alkoxycarbonylamino,

lower alkyl or hydroxy-lower alkyl;

R” is cyano, hydroxy-lower alkyl, carboxy, -C(O)NR'R’, -(CH,), NHR', L‘
-(CH,), NHC(O)NH(CH,), ,CH,, amidino, hydroxyamidino, lower ’
alkoxycarbonyl or hydroxy—lower alkoxycarbonyl;

R* is hydrogen, lower alkanoyl, carboxy-lower alkyl, lower
alkoxycarbonyl, lower alkoxycarbonyl-lower alkyl, carbamoyl-lower ‘

alkyl, di-lower alkylcarbamoyl-lower alkyl, allyl, lower alkyl or (
hydroxy-lower alkyl;

R* is hydrogen or lower alkyl, optionally substituted with hydroxy or
lower alkoxy; '.\

R® is hydrogen or lower alkyl;
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R® is hydrogen, acetyl or lower alkylsfulfonyl;
| i

X is -CH- or -N—; and f’

!

Y is-0O-,-NH-; ;

and pharmaceutically acceptable salts thereof.
!

5 2. A compound according to claim 1, wheréin R'is pyridyl or thiazolyl,
optionally substituted with halogen, lo{ver alkyl, hydroxy-lower alkyl or

lower alkenyl. |

Il f
i |

59 !
3. A cong;fo d according to claim 1, wherein R’ is pyridyl or thiazolyl,

stituted with lower alkyﬁ or lower alkenyl.

o"&}) o o J'

ot . 3

” AN 4. e % r@pog&fﬁ'accordmg to any of clauns 1-3, wherein R” is cyano, hydroxy-
. o

~ ’f@%@% alkyl, carboxy, lower alkoxycarBonyl -C(O)NR°R’, -CH,NHR",

o o
- amldmo hydroxyamidino or -CH,N Hé(O)NHCH ,CH,, and R’, R* and R°

are as defined in claim 1. ;
l

5. A compound according to any of clalnlhs 1-3, wherein R® is cyano, carboxy,

l
15 carbamoyl, lower alkoxycarbonyl, hydroxy-lower alkyl, acetylaminomethyl

or methylsulfonylaminomethyl. ;

6. A compound according to any of clairfns 1-5 wherein R*is R®, -Y-R® or
heterocyclyl selected from 2—pyrimidﬁnyl, 2-imidazolyl, [1,2,4]oxadiazol-
3-yl, 2-oxazolyl or 2-thiazolyl, optiorfzally mono-, di- or tri-substituted,

20 independently, with lower alkyl, hy@roxy-lower alkyl, lower alkenyl, lower
alkoxycarbonylamino, lower alkanolflylamino, hydroxy or amino.

7. A compound according to any of da;ims 1-5 wherein R? is R®, -Y-R* or
heterocyclyl selected from 2-pyrimijdinyl, 2-imidazolyl or [1,2,4]oxadiazol-
3-yl, optionally substituted with lo;'ywer alkyl, isopropenyl,

25 t-butoxycarbonylamino, formylarm;:no, acetylamino, hydroxy, amino or

hydroxymethyl.

!
|
’1
|
|
|
!
f
f
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8. A compound accordmg to any of claims 1-7, wherein R” is hydrogen, lower
alkyl, carboxymethyl lower alkoxycarbonyl-lower alkyl, carbamoylmethyl
dlmethylcarbamoylmethyl hydroxy-lower alkyl or acetyl. ;

9.

A compound accprding to any of claims 1-7, wherein R” is hydrogen, lower |

alkyl, lower alkoxycarbonyl-lower alkyl or hydroxy-lower alkyl

10. A compound of claim 1, selected from the group consisting of

4-[4—methoxfy-5-(2-methoxy-phénoxy)—6-(5-methy1-pyridine-2- ’;
‘ sulfonylamino)-ﬁyrimidin-%yl]-pyridine-Z—carboxylic acid, T

4- [4-methoxjr—5-(2-methoxy-phenoxy)-6-(5-meth‘yl@g’k:i
sulfonylamino)- pymmdm- -yl}-pyridine-2- carboxyhc acid

5-methyl- pymdme-2 -sulfonic acid [2- (2—hydrox’§fff‘ét‘ﬁ‘§\lﬁyﬁ&ne“4‘ 3'7'5”
6-methoxy-5- (2-methoxy-phenoxy)-pynrmdm -4-yl]- axmde

4-[4-methoxyT5-_(2-methoxy-phenoxy)76-(5—methyl -pyridine-2- .
sulfonylamino)-pjrimidin-Z-yl]-pyﬁdine-Z-carboxylic acid ethyl ester |
4-[4-(5-isoprof>y1—pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy- |
phenoxy)- pynm1d1n-2-y1]-pyr1dme- -carboxylic acid methyl ester,
N—hydroxy-4 [4-methoxy-5 (2-methoxy-phenoxy)-6-(5-methyl-
yndme-2-su1fony1ammo)—pyr1nndm- -yl]-pyridine-2-carboxamidine
5-methyl-pyﬁci;ne-z-sulfbnic acid {6-methoxy-5-(2-methoxy-phenoxy)
2 (5-methyl-[1,2;4]oXadiazol-3-yl)-pyridine-4-y1]-Pyl‘imidin~4—yl}-amide
5-méthyl-pyridilne~2-sulfonic acid [2-[2-(methanesulfonylamino-
methyl)-pyridine-4—llyl]-6-methoxy-5-(2-methoxy~phenoxy)-pyrimidin-4-yl]- 1
amide, ' |
5—1sopropyl—pyr1d1ne 2-sulfonic acid {2-[2 -methanesulfonylarmno-
methyl)—pyr1d1ne-4—yl]-6-methoxy-5-(2-methoxy-phenoxy)-pynmldm 4-yl] |

amide,

5-isopropyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-methoxy-

~ phenoxy)-2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridine-4-yl]}-pyrimidin-4-

yl}-amide,




|
i
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5-methyl-pyridine-2-sulfonic acid [2L(2-cyano-pynd1ne-4 -y1)-6-

methoxy-5-(2-methoxy-phenoxy)- pyr1m1d1n -4-yl]-amide
5-methyl-pyridine-2-sulfonic acid [.‘2;’1-(3-hydroxy-phenyl)—G-methoxy 5-

(2-methoxy-phenoxy)-pyrimidin-4-yl]- ai’mide,
5-methyl-pyridine-2-sulfonic acid [ -[3-(2-hydroxy-ethoxy)-phenyl]-6-
methoxy 5-(2—methoxy~phenoxy)—pyr1mldln—4-yl] -amide and

5-isopropyl-pyridine-2-sulfonic amﬂ -[2-(2-hydroxy-ethoxy)-pyridine-

4-yl]-6-methoxy-5-(2-methoxy- phenoxPr) -pyrimidin-4-yl}-amide
5-methyl-pyridine-2-sulfonic acid’[2 (2-hydroxy-pyridin-4-yl)-6

methoxy- fg@ -methoxy- phenoxy)-pynmd1n-4-yl] -amide,

Rt
1sopropyl-pynd1ne-2 -sulfonic a1c1d [2-(2-hydroxymethyl-pyridin-4-

yB.G-\methoxy-S (2-methoxy- phenoxﬁr)-pyr1m1dm-4-y1] amide,

N-{4-[4-(5-isopropyl-pyridine-2- éulfonylammo) 6-methoxy-5-(2-
methoxy-phenoxy)-pymmdm-Z-yl]-pyndm -2-ylmethyl}-acetamide

4 (5-isopropyl-pyridine-2-sulltffonylamino)-6<-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-y1]-pyridine-,"Z-carboxylic acid,

4-[4 (5—isopropyl-pyridine-z-su:ifonylamino)-fi-methoxy—5 (2-methoxy-

phenoxy)-pyrimidin-2-yl] -pyr'idinel;LZ—carboxylic acid isopropyl ester
4 (5-isopropy1~pyridine-2-sx;ilfonylamino)-6-methoxy-5-(2-methoxy-

phenoxy)-pyrimidin-Q-yl]-pyﬁdiné-Q-carboxylic acid ethyl ester
-methyl-thiazole-2-sulfonic écidv [2-(2-(2-hydroxy-ethoxy)-pyridin-4-

1]-6 methoXy-5-(2-methoxy-pher;ioxy)-pyrimidin-4-y1]- mide
{ 5
[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
i

phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide,
!
N-hydroxy-4 [4-(5-isopropyl%pyridine-2-sulfonylamino) 6-methoxy-5-

(2 methoxy-phenoxy)—pyrimidin@-2-y1]-pyridine-,‘Z-carboxanndme
Acetic acid 3-[4-methoxy—5-f(2-methoxy-phen_oxy)—6-(5-methy1-

pyridine—Z-sulfonylamino)-pyri;‘.nidin-2-y1] -phenyl ester and
j

I
i
!
!
!
!
¥
{

|
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[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy:
phenoxy)-pyrimidin~2-y1]-pyridine-2-carboxylic acid methyl ester

11. A compound of iclaim 1, selected from the group consisting of: i
| | %.
5-methyl-pyridine-2-sulfonic acid {2-[3-(2-h§rdroxy-ethoxy)-phenyl] 6!

5 methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide

-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5- ‘
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,

5-methyl pyndme 2-sulfonic acid [2-(2- cyano-pyndm 4-yl)- 6-met}19b<y

10 "“
\\ o vl ‘-_ L
i\ 4- [4-methoxy 5-(2-methoxy-phenoxy)-6-(5- metgylapﬁldlne-z- “ “
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester ‘
—methyl—pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6-
5 methoxy-5-(2-metl';lhoxy-phenoxy)-pyrirrﬁdin—4-y1]-amide

4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester

1

5-1sopropyl—py‘;'idine-2-su1fonic acid [2-(2-hydroxymethyl-pyridin-4-

y1)-6 methoxy-5-(2%methoxy-phenoxy)-pyrimidin-4-y1] amide
. .

5\
|

4-{4-(5-1sopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy- :
phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid amide

[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy- ‘
phenoxy)-pyrimidin-2-yl] -pyridine-2-carboxylic acid ethyl ester
5 methyl-pyridihe—fz-sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)

25 [2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin-4-yl]-pyrimidin-4-yl}-amide :

12. A pharmaceutical composition comprising a compound of any one of claims

1-11and a pharmacelitically acceptable carrier and/or adjuvant

13. A pharmaceutical composition according to claim 12 additionally

comprising any active compounds selected from antihypertensive drugs

t
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antiarrhythmics, anti angina, antithrorr;'botic and lipid lowering agents as
well as antioxidants. ;
:

14. The use of a compound as defined in 'anﬁz of claims 1-11 for the preparation
of medicaments for the treatment or prophylaxis of disorders which are

associated with abnormal vascular toné and endothelial dysfunction

5 i ;
!

15. A method for the prophylactic and/or t}iﬁerapeutic treatment of disorders
which are associated with abnormal véscular tone and endothelial
dysfunction, which method comprises ;’,administering a compound of any of
the claimsdl-11 to a human being or al,vin animal.

b :

10 16. cess fopshe preparation of the compounds described in any one of
P af ,éff’ which process comprlsesI
",d“" = o«\:“ o ,
A \‘,:a)g The reaction of a compound of foi'mula (ID
(if)

|
ot

wherein R’ is as defined in cla’;'im 1, with a trialkylsilyl cyanide and a

trialkylamine to give a compoﬁmd of formula (Ia)

i
t

\\S//O ,
RSN [ 07
. 0ol :
N !
N‘ | (1a)
AN N/ o
| ,!
N ~ ’,r
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wherein R’ is as defined in claim 1; or

b) The reaction of a compound of formula (IIT)

]

if desired by treatment with a base such as Na¥d %o give a compound of

above formula (Ia), wherein R’ is as defined in claim 1; or

c) The reactions acéprding to above step a) or b), followed by the further

conversion of the :'icompound of formula (Ia) into a compound of formula

(I), wherein R’ is a residue R and R* is as defined in claim 1; or

d) The conversion of a compound of formula (I), wherein X is as defined in

claim 1, R’ is a residue R™ and R" is hydroxyamidino, into a compound
of formula (I), wherein R” is an optionally substituted (1,2,4)-

oxadiazole, by ring".closure with a suited carbon 1 unit and/or their

corresponding activated forms; or

e) The reaction of a cbmpound of formula (II)




10

A é X
-' The réaction of a compound of

o7+

i
R'is as defined in claim 1, with a corresponding

(i)

Wherf' i
Goe . ] ! . .
jetfonalized alcohol, with tosy‘l chloride as a reagent in the presence

(VI) |
{

. o . s .
wherein R' is as defined in claim 1, in a suited solvent in the presence

%ormula

Vi)

I
of a suited base, followed 'iby treatment with methanol to give a

compound of the formula}g (Id)

{
i
i




as defined in clalm 1, followed by the furthe

into a compound of formula (Id), wherein R? 1s/het ‘ Bﬁ @x a“r’e‘sil‘c’i‘:le
? o t\\
~Y-R*; or : s -
h) The reaction aé‘cording to above step f), wherein R’ is as defined in

claim 1 and

(i) R*is cyano, followed by further conversion of the product into a
compound of formula (Id), wherein R’ is heterocyclyl or a residue
R®: or

(ii) R*is -Y-H, foilowed by further conversion of the product into a

compound of formula (Id), wherein R is ~Y-R*; or

i) The conversion of :'.‘a compound of the formula (Id)

O‘:,o

A\Y 17;

S.
R TNH o)

(id)

wherein R’ are as defined in claim 1 and




i

75 |
{

(i) R’ is lower alkoxycarbonyl-lowexf‘ alkyl, into a compound of formula

(Id), wherein R’ is carboxy-lowex{‘l‘ alkyl or hydroxy-lower alkyl; or
t
(ii) R®is carboxy-lower alkyl, into a;( compound of formula (Id), wherein
R*is di-lower alkylcarbamoyl-lower alkyl; or

(iii) R% 3§ hydroxy or amino, into a qiompound of formula (Id), wherein
§ R is a residue ~Y-lower alkand:)yl or —Y-lower alkoxycarbonyl.
{

{
{

]

¥s of,efhim 16. ,
Rt J
A R o e . I
‘f&;ﬁ,‘bmpounds according to anyone of cl’vhlms 1-11 for the treatment of
10~ ~ diseases which are associated with afbnormal vascular tone and

l’ 5 s
!

endothelial dysfunction. ,
{

!

!
19. The novel compounds, processes anaﬁ methods as well as the use of such

compounds substantially as described hereinbefore.




ABSTRACT

The compounds of f%)rmula ey

H O/
O
O
I

5 wherein R, R’ and X have the significance as given in the description, are
gn gt P

‘ S
‘R1/ \N

inhibitors of endothelin receptors and can therefore be used for the treatment

of disorders which aré associated with abnormal vascular tone and endothelial
dysfunction. ‘
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