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4-(HETEROCYCLYSULFONAMIDO)-5-METHOXY-6-(2-METHOXYPHENOXY)-2-PHENYL- OR
PYRIDYLPYRIMIDINES AS ENDOTHELIN RECEPTOR ANTAGONISTS The present invention
relates to heterocyclic sulfonamides and their use as medicaments. In
particular, the present invention relates to compounds of the formula (I) '
V WWL'  5 wherein O ~~ ~O R'~S~NH O~ N \ O \ \ I i ~ / N I X R2 R` is
pyridyl, pyrrolyl, imidazolyl, thiazolyl, thiazolinyl or oxazolyl)
optionally substituted with halogen, lower alkyl, hydroxy-lower alkyl or
lower alkenyl; R- is R'', -Y-RZ' or heterocyclyl, wherein heterocyclyl may
optionally be 10 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)hTR''R`', -(CH~)~.aNHR~)
-(CHj)1.~NHC(O)NH(CHZ)a~CH~) amidino, hydroxyamidino, Lower 15
alkoxycarbonyl or hydroxy-lower alkoxycarbonyl; Rzz is hydrogen, lower
alkanoyl, carboxy-Lower alkyl, lower alkoxycarbonyl, lower
alkoxycarbonyl-lower alkyl, carbamoy 1-lo~er alkyl, di-lower
alkylcarbamoyl-lower alkyl, a115-1, lower alkyl or hydroxy-lower alkyl;
9 July 2003 WO 00/42035 PCT/EPOOIOOI03 -2 R' is hydrogen or lower alkyl,
optionally substituted with hydroxy or lower alkoxy; Rb is hydrogen or
lower alkyl; R` is hydrogen, acetyl or lower alkylsulfonyl; 5 X is -CH- or
-N-; and Y is -O-, -NH-; and pharmaceutically acceptable salts and esters
thereof. The present invention also relates to a pharmaceutical composition
10 comprising a compound of formula (I) and a pharmaceutically acceptable
carrier and/or adjuvant. Furthermore the present invention relates to the
use of such compounds for the preparation of medicaments for the treatment
and/or prophylaxis of disorders which are associated with abnormal vascular
tone and endothelial 



15 dysfunction. The present invention also relates to processes for the
preparation of the compounds of formula (I). The sulfonamides of the
present invention are inhibitors of endothelia receptors. They can
accordingly be used for the treatment of disorders which ~p are associated
with abnormal vascular tone and endothelial dysfunction. EP 0 713 875 and
EP 0 799 209 disclose sulfonamide compounds as endothelia 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 2 5 efficacy
after oral administration.   9 July 2003 WO 00I42035 PCT/EPOO/OO103 -3
Unless otherwise indicated the following definitions are set forth to
illustrate and define the meaning and scope of the various terms used to
describe the invention herein. In this specification the term "lower" is
used to mean a group consisting 5 of one to seven, preferably of one to
four carbon atom(s). The term "alkyl" refers to a branched or straight
chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms. The term "lower
alkyl" refers to a branched or straight chain 10 monovalent alkyl radical
of one to seven carbon atoms, preferably one to four carbon atoms. This
term is further exemplified by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl and the like. The term "lower alkenyl"
refers to a lower alkyl group containing one or more double bonds) in the
alkylene chain. 15 The term "lower alkoxy" refers to the group -O-R',
wherein R' is a lower alkyl. The term "carboxy" refers to the group
-C(O)OH. The term "formylamino" refers to' a formyl group attached to an
imino radical, i.e. -NHC(O)H. 20 The term "lower alkanoyl" refers to the
group -C(O)R', wherein R' is hydrogen or lower alkyl. The term "lower
alkanoylamino" refers to a lower alkanoyl group attached to an imino
radical. The term "carboxy-lower alkyl" refers to the group -R'-C(O)OH,
wherein 25 R' is a lower alkyl. The term "lower alkoxycarbonyl" refers to
the group -C(O)-R', wherein R' is a lower alkoxy. The term "lower
alkoxycarbonyl-lower alkyl" refers to the group 



-R'-C(0)-R", wherein R' is a lower alkyl and R" is a lower alkoxy. 30 The
term "carbamoyl-lower alkyl" refers to the group -R'-C(0)NH2) wherein R' is
a lower alkyl.   9 July 2003 WO 00/42035 PCTIEPOOIOOI03 -4 The term
"di-lower alkylcarbamoyl-lower alkyl" refers to the group -R'-C(O)N(R")R"',
wherein R', R" and R"' denote each an independently selected lower alkyl
group. The term "acetyl" refers to the group -COCH3. The term "acetylamino"
refers to the group -NHCOCHa. The term "lower alkylsulfonyl" refers to the
group -SO~ R', wherein R' is lower alkyl. The term "heterocycdlyl" refers
to an unsaturated or aromatic, preferably aromatic, monovalent 5- or
6-membered carbocyclic radical having at least one 10 heteroatom, i.e.
nitrogen, oxygen or sulfur, or a combination thereof. Examples of such
heterocyclyl residues are pyrimidinyl, imidazolyl, oxadiazolyl, oxazolyl
and thiazolyl. The term "halogen" refers to fluorine, chlorine, bromine and
iodine, with chlorine being preferred. 15 The term "pharmaceutically
acceptable salts" embraces salts of the compounds of formula (I) with
inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid,
malefic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic
acid, p-toluenesulphonic acid and the like, which are non 20 toxic to
living organisms. It also includes salts with inorganic or organic bases
such as alkali salts like sodium and potassium salts, 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. 25 More
particularly, the present invention relates to compounds of the above
formula (I), wherein R' is pyridyl, 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, 30 isopropyl, n-butyl, s-butyl or
t-butyl, more preferably methyl, isopropyl or t-butyl) most preferably
methyl or isopropyl. The term "hydroxy-lower alkyl" preferably means
hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl or -C(CH3)ZOH,
more preferably hydroxymethyl or -C(CH3)ZOH. The term   9 July 2003 WO
00I42035 PCT/EPOO/OO103 -5 "lower aIkenyl" preferably means vinyl)
1-propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl or 3-butenyl, more
preferably isopropenyl. Preferred residues R' are pyridyl or thiazolyl,
optionally substituted with halogen, lower alkyl, hydroxy-lower alkyl or
lower alkenyl. More 5 preferred are pyridyl or thiazolyl, Optionally
substituted with lower alkyl, e.g. methyl or isopropyl, or lower alkenyl,
e.g. isopropenyl. Most preferred are 5-methyl-pyridine-2-yl)
5-isopropyl-pyridine-2-yl, 5-isopropenyl-pyridine-2-yl and
5-methyl-thiazol-2-yl. 



10 R2 is Rz', -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. In the definitions of the substituents of the
heterocyclyl residues in Rz the term "lower alkenyl" preferably means
vinyl, 1-propenyl, 15 allyl, 1-butenyl, 2-butenyl or 3-butenyl, more
preferably allyl. The term "lower alkanoylamino" preferably means
formylamino, acetylamino or propionylamino, more preferably formylamino or
acetylamino. The term "lower alkoxycarbonylamino" preferably means
methoxycarbonylamino, ethoxycarbonylamino, n-propoxycarbonylamino,
i-propoxycarbonylamino, 20 n-butoxycarbonylamino, i-butoxycarbonylamino or
t-butoxycarbonylamino, more preferably t-butoxycarbonylamino. The term
"lower alkyl" preferably means methyl, ethyl, n-propyl, isopropyl, n-butyl,
s-butyl or t-butyl, more preferably methyl, ethyl or isopropyl, most
preferably methyl. The term "hydroxy-lower alkyl" preferably means
hydroxymethyl, hydroxyethyl, 25 hydroxypropyl or hydroxybutyl, more
preferably hydroxymethyl. Preferred heterocyclyl residues in R2 axe
2-pyrimidinyl, 2-imidazolyl, [1,2,4)oxadiazol-3-yl, 2-oxazolyl and
2-thiazolyl, more preferred are 2-pyrimidinyl, 2-imidazolyl and
[1,2,4)oxadiazol-3-yl, most preferred is [1,2,4)oxadiazol-3-yl. These
heterocyclyl residues in R' may optionally be 30 mono-, di- or
tri-substituted, independently) with lower alkyl, hydroxy-lower alkyl,
lower alkenyl, lower alkoxycarbonylamino, lower alkanoylamino, hydroxy or
amino, preferably with lower alkyl, e.g. methyl, isopropenyl,   9 July 2003
WO 00l42035 PCT/EP00/00103 -6 t-butoxycarbonylamino, formylamino,
acetylamino, hydroxy, amino or hydroxymethyl, more preferably with lower
alkyl, e.g. methyl, or hydroxy. Most preferred heterocyclyl residue in RZ
is [1,2,4]oxadiazol-3-yl, optionally substituted with hydroxy or lower
alkyl) e.g. methyl. 5 RZ' is cyano, hydroxy-lower alkyl, carboxy,
-C(O)NR'R, -(CHz),~,NHR`, -(CH2),~,NHC(0)NH(CH2)~3CH3, amidino,
hydroxyamidino, lower alkoxycarbonyl or hydroxy-lower alkoxycarbonyl. In R'
the term "hydroxy lower alkyl" preferably means hydroxymethyl,
1-hydroxyethyl or 2-hydroxyethyl, more preferably hydroxymethyl. The term
10 "-(CH~),_,NHC(O)NH(CHZ)o-~CH3" preferably means -CH~NHC(O)NHCHZCH3. The
term "lower alkoxycarbonyl" preferably means methoxycarbonyl)
ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl, n-butoxycarbonyl,
s-butoxycarbonyl or t-butoxycarbonyl, more preferably methoxycarbonyl or
ethoxycarbonyl. The term "hydroxy-lower alkoxycarbonyl" preferably means I5
2-hydroxyethoxycarbonyl and 3-hydroxypropyloxycarbonyl, preferably
2-hydroxyethoxycarbonyl. Preferred substituents RZ' are cyano,
hydroxy-lower alkyl, e.g. hydroxymethyl, carboxy, lower alkoxycarbonyl,
e.g. methoxycarbonyl or ethoxycarbonyl, -C(O)NR'R, -CHZNHR`, amidino,
hydroxyamidino or 20 -CHZNHC(O)NHCHZCH,, 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 25 alkoxycarbonyl,
lower alkoxycarbonyl-lower alkyl, carbamoyl-lower alkyl, di lower
alkylcarbamoyl-lower alkyl, allyl, lower alkyl or hydroxy-lower alkyl. In
R22 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 30 carboxymethyl. The term "lower alkoxycarbonyl" preferably
means methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
i-propoxycarbonyl, n-butoxycarbonyl) s-butoxycarbonyl or t-butoxycarbonyl,
more preferably   9 July 2003 WO 00/42035 PC'TIEP00/00103
n-propoxycarbonyl, i-propoxycarbonyl) n-butoxycarbonyl) s-butoxycarbonyl or
t-butoxycarbonyl, most preferably t-butoxycarbonyl. The term "lower
alkoxycarbonyl-lower alkyl" preferably means methoxycarbonylmethyl,
ethoxycarbonylmethyl, methoxycarbonylethyl or ethoxycarbonylethyl, more 5
preferably methoxycarbonylmethyl or ethoxycarbonylmethyl. The term
"carbamoyl-lower alkyl" preferably means carbamoylmethyl, carbamoylethyl 



or carbamoylpropyl, more preferably carbamoylmethyl. The term "di-lower
alkylcarbamoyl-lower alkyl" preferably means dimethylcarbamoylmethyl,
ethyl-methylcarbamoylmethyl, dimethylcarbamoylethyl, ethyl 10
methylcarbamoylethyl or diethylcarbamoylmethyl, more preferably
dimethylcarbamoylmethyl. The term "lower alkyl" preferably means methyl,
ethyl, n-propyl) isopropyl, n-butyl, s-butyl or t-butyl, more preferably
methyl or ethyl, most preferably methyl. The term "hydroxy-Iower alkyl"
preferably means hydroxyethyl or hydroxypropyl, more preferably
hydroxyethyl. 15 Preferred substituents R22 are hydrogen, lower alkyl,
carboxymethyl, lower alkoxycarbonyl-lower alkyl, e.g. methoxycarbonylmethyl
or ethoxycarbonylmethyl, carbamoylmethyl, dimethylcarbamoylmethyl, acetyl
or hydroxy-lower alkyl, e.g. hydroxyethyl. Most preferred are hydrogen,
Iower alkyl, e.g. methyl, lower alkoxycarbonyl-lower alkyl, e.g. 20
methoxycarbonylmethyl or ethoxycarbonylmethyl, or hydroxy-lower alkyl, e.g.
hydroxyethyl. Preferred embodiments of Rz are the substituents R2' and
-Y-R22. R' is hydrogen or lower alkyl, optionally substituted with hydroxy
or 25 lower alkoxy. In R' the term "lower alkyl" preferably means methyl,
ethyl, n-propyl, isopropyl, n-butyl, s-butyl or t-butyl, more preferably
methyl or ethyl, most preferably methyl. The term "lower alkoxy" preferably
means methoxy, ethoxy, propoxy or butoxy, most preferably methoxy.
Preferred substituents R' are hydrogen, methyl, ethyl, hydroxyethyl or 30
methoxyethyl, most preferred are hydrogen or methyl.   9 July 2003 WO
00/42a35 PCTIPOQ/00103 _g_ Rb is hydrogen or lower alkyl. In Rb the term
"lower alkyl" preferably means methyl, ethyl, n-propyl, isopropyl, n-butyl,
s-butyl or t-butyl, more preferably methyl or ethyl, most preferably
methyl. Preferred substituents R" are hydrogen, methyl and ethyl, more 5
preferred are hydrogen and methyl, most preferred is hydrogen. R` is
hydrogen, acetyl or lower alkylsulfonyl. In R` the term "lower
alkylsulfonyl" preferably means methylsulfonyl, ethylsulfonyl,
propylsulfonyl or butylsulfonyl, more preferably methylsulfonyl or
ethylsulfonyl, most 10 preferably methylsulfonyl. Preferred substituents R`
are acetyl or methylsulfonyl, most preferred is acetyl. X is -CH- or -N-.
In a preferred aspect, substituent X is -N-. In 15 another preferred
aspect, substituent X is -CH-. Y is -O- or -NH-. In a preferred aspect,
substituent Y is -O-. Particularly preferred compounds of formula (I) are:
20 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridine-4-yl)-6 25
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,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,   WO
00l42035 -9 9 July 2003 PC'T/EP00/00103
N-hydroxy-4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxamidine,
5-methyl-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,
5-methyl-pyridine-2-sulfonic acid
[2-[2-(methanesulfonylamino-methyl)pyridine-4-yl]-6-methoxy-5-(2-methoxy-ph
enoxy)-pyrimidin-4-yl]-amide, 5-isopropyl-pyridine-2-sulfonic acid
(2-(2-methanesulfonylamino methyl )-pyri din e-4-yl] -6-methoxy-5-( 2-meth
oxy-phenoxy)-pyri mi di n-4-yl ]  amide, 10 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,
5-methyl-pyridine-2-sulfonic acid (2-(2-cyano-pyridine-4-yl)-6-methoxy
5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5-methyl-pyridine-2-sulfonic
acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2 15
methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5-methyl-pyridine-2-sulfonic acid
[2-[3-(2-hydroxy-ethoxy)-phenyl]-8
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
5-isopropyl-pyridine-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridine-4
yl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 20
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxy-pyridin-4-yl)-6-methoxy
5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
{3-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-phenoxy)-acetic acid ethyl ester,
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6 25
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
N-(4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridin-2-ylmethyl)-acetamide,
4-(4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid, 30
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-ylJ-pyridine-2-carboxylic acid isopropyl ester,   9
July 2003 



WO 00l42035 PCT/EP00/00103 - 10
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
5-methyl-thiazole-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]
6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
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-yl]-pyridine-2-carboxamidine, Acetic acid
3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 10
sulfonylamino)-pyrimidin-2-yl]-phenyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester and
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
15 ester. More particularly preferred compounds of formula (I) are:
5-methyl-pyridine-2-sulfonic acid [2-[3-(2-hydroxy-ethoxy)-phenyl]-6
methoxy-5-( 2-methoxy-phenoxy)-pyrimidin-4-yl]-ami de 20
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5-methyl-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 25
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5- methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 30
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,   WO
00I42035 -11 9 July 2003 PCTIEP00/00103 5-isopropyl-pyridine-2-sulfonic
acid [2-(2-hydroxymethyl-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrirnidin-4-yl]-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide, S
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester, 



5-methyl-pyridine-2-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 and
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 10
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester. Most preferred compounds of formula (I) are:
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 15
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid,
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5-methyl-pyridine-2-sulfonic acid
[2-(2-hydroxymethyl-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 20
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester. The compounds of formula (I) can be prepared according to the
following 25 methods: a) For the compounds with X = -N- in general formula
(I), by reacting a compound of formula (II) - according to scheme 1 - with
a trialkylsilyl cyanide and a trialkylamine to give compound of general
formula (Ia). 30 Scheme 1   WO 00/42035 O ^. O I II O~ .O R'~S~NH O~ \ O w
\ N O I N, YR~ Ic R2' ib O~ Alternatively, compounds of general formula
(Ia) can be prepared from compounds of formula (III) - according to scheme
la - by treatment with 5 sodium methylate in MeOH to give the corresponding
iminoether intermediates of formula (IV) which can be further converted
into compounds of formula (Ia) on treatment with a base such as NaH. Scheme
la 10 O~ .O R'~S~NH O~ \ O I \ \ N CI N ill N/ 



9 July 2003 PCTIEP00/00103 -12O~ ,O R'~S~NH O~ i \  I \ .--~ I \ ri o N / N
, la O~ .O R'~S~NH O~ .O R'~S~NH N ~ O w I \ N N IV (Int N O la O~
ermediate}     WO 00/42035 -13 9 July 2003 PCTIEP00/00103 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 alkoxyimino with
sodium 5 alkoxide which can be further reacted under aqueous acidic
conditions in the presence of a suited alcohol to give alkoxycarbonyl or)
under aqueous basic conditions, to yield carboxy. Methoxycarbonyl and
carboxy can alternatively be obtained directly from the intermediate of
formula (I~7) as described above. Hydroxy-lower alkoxycarbonyl or
alkoxycarbonyl or a specifically IO functionalized alkoxycarbonyl as
defined above can also be obtained from carboxy and a corresponding alcohol
by activation with an appropriate coupling reagent such as
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate
(BOP) and a suited base such as 4-dimetylaminopyridine (DMAP) or with an
esterification agent such as 15 3-alkyl-1-p-tolyltriazine or by prior
conversion of the carboxyl group into an acid chloride and subsequent
treatment with an alcohol. They can also be obtained from carboxy on
reaction with a correspondingly substituted alkyl halide in the presence of
a base such as potassium carbonate or 1,1,3,3tetramethylguanidine with, for
example, DMF as a solvent. 20 , Alkoxycarbonyl can be reduced with a metal
hydride such as LiAlH, or NaBH, in the presence of CaCl2 to give
hydroxymethyl. The carboxyl group can be transformed into a group of
general formula (Ib), wherein RZ' - -C(O)NR'R on reacting with an amine of
formula NHR'R" and a suited coupling reagent such as
1,3-dicyclohexylcarbodiimide (DCCI) or 25 BOP. The carboxyl group can also
be converted via a Hofman or Schmidt rearrangement to compounds of general
formula (Ic) with -Y-R22 - -NH-Rte, with R~ defined as above and which can
be obtained from amino (-Y-R2`  -NH2) in a manner known per se.
Furthermore, the carboxyl group can be transformed to its next higher 30
homologue by a general sequence of Arndt-Eistert synthesis, which can give
compounds with RZ' = hydroxy-lower alkyl after functional group
interconversion as described above. 



9 July 2003 WO 00/42035 -14 PCT/EP00/00103 The cyano group of formula (Ia)
can be reduced with hydrogen gas and an appropriate transition metal
catalyst such as palladium to give, after acetylation or treatment with an
alkylsulfonyl chloride, compounds of formula (Ic), wherein RZ' - -CH2NHR`.
Higher homologues with R2' - -(CH)Z~,NHR` can 5 be obtained from
hydroxy-lower alkyl, cited above, by functional group interconversion known
per se. Furthermore, the cyano group can be converted into hydroxyamidino
or amidino on treatment with hydroxylamine or ammonia, respectively, under
standard conditions. 10 Compounds where R2 in general formula (I) means
heterocyclyl can be obtained: (i) From above hydroxyamidino by ring-closure
with a suited carbon 1 unit such as phosgen or a phosgen substitute, e.g.
1,1'-carbonyldiimidazole, acetic acid or formic acid and/or their
corresponding activated forms, 15 such as acetic anhydride, to give
optionally substituted (I,2,4) oxadiazoles in analogy to known procedures.
(ii) From above amidino on reaction with optionally substituted suited
carbon 2 building blocks such as optionally substituted chloroacetone or
chloroacetaldehyde to give optionally substituted imidazoles. 20 (iii) From
above amidino on reaction with suitably functionalized carbon 3 building
blocks such as malonic acid diethyl ester or 3-(dimethylamino) acryloin or
malonaldehyde bis(dimethyl acetale) to give substituted pyrimidine in a
manner known per se. (iv) From above cyano or methoxyimino on condensation
with appropriately 25 functionalized carbon 2 building blocks, such as
optionally substituted hydroxyacetone or 1-mercapto-2-propanone, to give
optionally substituted oxazoles and thiazoles, or alternatively from
carbamoyl or thiocarbamoyl and optionally substituted suited carbon 2
building blocks, such as optionally substituted chloroacetone or chloroacet
30 aldehyde, in analogy to standard methods.   9 July 2003 WO 00I42035
PCT/EPOOI00103 - 15 Compounds where R2 in general formula (I) means an
unsaturated heterocycle such as optionally substituted oxazoline or
imidazoline can be prepared from above cyano or alkoxyimino on condensation
with optionally substituted ethanolamine or ethylendiamine in analogy to
methods described 5 in Tetrahedron Lett. 34 (40) 6395 (1993). Compounds of
general formula (Ic), with Y = -O-, can be obtained from compounds of
formula (II) on reaction with a corresponding functionalized alcohol, with
tosyl chloride as a reagent, in the presence of a base such as 10 triethyl
amine and at elevated temperature, in analogy to a method described in: Zh.
Org. Khim., Vol 28, 430 (1991). The functional groups comprised in the
alcohol moiety can be further transformed in a manner known per se. The
employed starting materials, insofar as they are not known or their 15
preparation is described hereinafter, can be prepared in analogy to known 



processes or processes 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 20
(described in EP 0 799 209) - according to scheme 2 - on reaction with an
appropriate sulfonamide of general formula (VI) in a suited solvent such as
DMSO or DMF at room 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 (VII). 25 Scheme 2   WO 00I42035 CI \ O ( \
\ N CI / O~N 9 July 2003 PCT/EP00/00103 - 16 O~ .O R'~S~NH O~ R~iS~NHz N \
O \ VI \ I N CI I / O~+~ VII The corresponding sulfonamides can be applied
in above reaction in form of their pre-formed sodium or potassium salts.
Compounds of formula 5 (VII) can be further transformed by treatment with
methanol to give an intermediate of formula (II). The central intermediate
of general formula (III) can be prepared from
5-(2-Methoxy-phenoxy)-2-(pyridin-4-yl)pyrirnidine-4,6-diole (EP 0 799 209)
by carbamoyl introduction - according to scheme 2a - on reaction with
formamide 10 15 and an oxidizing agent, e.g. hydrogen peroxide, in an
aqueous acid solution, e.g. a sulfonic acid solution, in the presence of 15
to 40 mol% iron(II)salts concerning the above mentioned pyridine compound
to give a compound of formula (VIII). This compound can be further
converted to a compound of formula (IX) on treatment with a water removing
and halogenating agent such as POC13) PCIs or SOCIz. Introduction of the
sulfonamide moiety of general formula (VI) is accomplished as described
above. Scheme 2a   WO 00I42035 9 July 2003 PCTlEP00/00103 - 17 i O~ .O
R~~S~NH 2 VI CI O~ i \ O ~ \ N CI N N / iY The heterocyclic sulfonamides of
general formula (VI) are either already known in the literature, prepared
in a manner analogous to established 5 procedures and/or can be derived
from corresponding mercapto derivatives in analogy to a known reaction
sequence comprising oxidation with C1Z in an acidic aqueous medium, such as
diluted aqueous HCI, to yield the corresponding sulfonyl chlorides which
can be transformed with liquid ammoizia or aqueous ammonium hydroxide to
the sulfonamides. The 10 corresponding sodium or potassium salts can be
obtained on treatment with 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: 15 Scheme 3     WO 00/42035 H~N~H ~NHx salt Rx X
R` i i O \ O' -I- ~ I / O O~ . O ,S, i Id 9 July 2003 PCT/EP00/00103 - 18
OH O/ i \ O ( \ --~ I \ N OH / R2 XI CI O~ i \ O I \ f \ N CI / Rx XII
According to scheme 3, the preparation can be accomplished in analogy to
established procedures of pyrimidine synthesis. This comprises: 5 (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 10 as POC13, PCIs or
SOC12 or with a mixture of both, optionally in the presence of an
appropriate base such as 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). 15
Compounds of general formula (Id) where R2 equals R'' or heteroc3 clyl can
be derived from the corresponding cyano derivatives of general formula
(XII) (R'' _ -CN) by functional group conversions as described in part a).
9 July 2003 WO 00I42035 PCT/EPOO/OO103 -19Compounds of general formula (Id)
where R2 equals Y-R22 can be obtained from compounds of general formula
(Id) where R2 equals -Y-H by alkylation with correspondingly functionalized
alkyl halides in the presence of a base such as sodium hydride, in a suited
solvent such as DMF or DMSO at 5 room temperature. Functional groups
incorporated in the R22 moiety of these compounds can be further
transformed by standard procedures, as given below: (i) Lower
alkoxycarbonyl-lower alkyl - as R22 - into carboxy-lower alkyl, by 



saponification. 10 (ii) Lower alkoxycarbonyl-lower alkyl - as R22 - into
hydroxy-lower alkyl, by reduction with a reducing agent such as sodium
borohydride 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 and a suited coupling reagent 15
such as DCCI or BOP. Compounds with R" _ -Y-R2Z and R~ = lower alkanoyl are
prepared from hydroxy or amino - as R2 - and a corresponding carboxylic
acid, with a coupling reagent such as BOP or DCCI. 20 Derivatives with R22
= lower alkoxycarbonyl can be prepared from hydroxy or amino - as R2 - and
an alkylisocyanate or alkoxycarbonyl chlorides. Alternatively, residue
-Y-R~ may already be implemented per se or in protected form in formula
(X). 25 Preparation of the starting materials: The required functionalized
benzamidine salts of general formula (X), with the incorporated hydroxyl or
amino substituents - as R2 - suitably protected as benzyl or allyl or
t-butoxyarbonyl or benzyloxycarbonyl, can be obtained:   9 July 2003 WO
00I42035 PCT/EP00/00103 -20 (i) From the corresponding known
arylcarboxamides, in analogy to a method described by Weintraub, J. Org.
Chem., 33, 1679 (1968), comprising treatment with trietyloxonium
fluroborate to give the corresponding benzimidates fluoroborates salts and
subsequent reaction with an excess of ammonia to the corresponding
benzamidines as tetrafluorborate 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) as halogenide salts (chloride or bromide). 10 The inhibitory activity
of the compounds of formula (I) on endothelin receptors can be demonstrated
using the test procedures described hereinafter: I. Inhibition of
endothelin binding to recombinant human ETa receptors 15 expressed in
Baculovirus-infected insect cells A cDNA coding for human ET" receptors of
human placenta was cloned (M. Adachi, Y.-Y. Yang, Y. Furuichi and C.
Miyamoto, BBRC 180, 1265-1272) and expressed in the Baculovirus-insect cell
system. Baculovirus-infected insect cells from a 231 fermenter are
centrifuged off (3000 x g, 15 minutes, 20 4C) 60 hours after the infection,
re-suspended in Tris buffer (5 mM, pH 7.4) 1 mM MgCl2) and again
centrifuged. After a further re-suspension and centrifugation the cells are
suspended in 800 ml of the same buffer and freezedried at -120C. The cells
disintegrate when the suspension in this hypotonic buffer mixture is
thawed. After a repeated freeze-drying/thawing cycle the 25 suspension is
homogenised and centrifuged (25000 x g,15 minutes, 4C). After suspension in
Tris buffer (75 mM, pH ?.4, 25 mM MgCl2, 250 mM sucrose) 1 ml aliquots
(protein content about 3.5 mg/ml) are stored at -85C. For the binding
assay, the freeze-dried membrane preparations are thawed and, after
centrifugation at 20C and 25000 g for 10 minutes, re 30 suspended in assay
buffer (50 mM Tris buffer, pH 7.4, containing 25 mM MnClz, 1 mM EDTA and
0.5% bovine serum albumin). 100 pl of this   9 July 2003 WO 00I42035
PCTIEP00l00103 -21membrane suspension containing 70 ~tg of protein are
incubated with 50 E,~l of '~I-endothelin (specific activity 2200 Ci/mMol)
in assay buffer (25000 cpm, final concentration 20 pM) and 100 ~tl of assay
buffer containing varying concentrations of test compound. The incubation
is carried out at 20C for 2 5 hours or at 4C for 24 hours. The separation
of free and membrane-bound radio- ligands is carried out by filtration over
a glass fibre filter. The inhibitory activity of compounds of formula (I)
determined in this test procedure is given in Table 1 as the ICso, i.e. as
the concentration (nM] which is required to inhibit 50% of the specific
binding of '25I-endothelin. 10 Table 1. 



Compound of example15222529323438485156ICSO (nM]S 50<_ 50S 50<_ 50_< 505
50_< 50_< 505 50<_ 50 II. Inhibition of endothelin binding_on recombinant
human ETe receptors, expressed in CHO cells Cell culture. CHO cells,
expressing recombinant human ET" receptor 15 are grown in Minimal Essential
Alpha Medium (Gibco Laboratories, Paisley, Scotland) supplemented with 0.1
uM methotrexate, 5% dialyzed fetal calf serum, 100 U/ml of penicillin and
100 ~cglml of streptomycin. Binding assays with whole attached cells are
performed in 500 ul Dulbecco's Eagle medium (DMEM) containing 2 mg/ml
bovine serum albumin 20 and 25 mM Hepes. After incubation (2 h, 22C) in the
presence of 35 pM ('25I]ET-1 and increasing concentrations of various
antagonists, the cells are extensively washed and finally solubilized in 1
% (w/v) SDS, 0.5 M NaOH and 100 mM EDTA. Each assay is performed three
times in triplicates and non specific binding is assessed in the presence
of 100 nM unlabelled ET-1. Specific 25 binding is defined as the difference
between total binding and non specific binding. ICS values are determined
after logitllog transformation of the binding data. Table 2.   WO 00I42035
-22 9 July 2003 Pc~r~Pao~oo~ 03 Compoundof example127192123293036
~55ICso[nM]_S10_S10S10S10<_10S10__<10S10_S10~ __<10 III. Inhibition of
endothelia-induced contractions in isolated rat aorta rings Rings with a
length of 5 mm were cut out from the thorax aorta of adult Wistar-Kyoto
rats. The endothelium was removed by lightly rubbing the 5 internal
surface. Each ring was immersed at 37C in 10 m1 of Krebs-Henseleit solution
in an isolated bath while gassing with 95% 02 and 5% CO2. The isometric
stretching of the rings was measured. The rings were stretched to a
pre-tension of 3 g. After incubation for 10 minutes with the test compound
or vehicle cumulative dosages of endothelia-1 were added. The activity of
the test 10 compound was ascertained by the observed shift to the right of
the dosage activity curve of endothelia-1 in the presence of different
concentrations of antagonist. This shift to the right (or "dose ratio", DR)
corresponds to the quotient from the ECM values of endothelia-1 in the
presence and in the absence of antagonist, with the ECso value denoting the
endothelia 15 concentration required for a half maximum contraction. The
corresponding pAZ value, which is a measure of the activity of the test
compound, was calculated using a computer programme according to the
following equation from the "dose ratio" DR for each individual
dosage-activity 



curve. 20 pAZ = log(DR-1)-log(antagonist-concentration) The ECM of
endothelia in the absence of test compounds is 0.3 nAI. The pA2 values
obtained with compounds of formula (I) are given in the following Table 3.
WO 00I42035 -23 Table 3. 9 Judy 2003 PCT/EP00/00103 Compound of
example172123354244525557pAz>_ 8,2>_ 8,2>_ 8,2? 8,2? 8,2? 8,2>- 8,2? 8,2?
8,2? 8,2 IV. Pharmacokinetics of the endothelin receptor antagonists The
pharmacokinetics of the newly synthesised endothelin receptor 5 antagonists
were assessed in Wistar rats. The test compounds were dissolved in DMSO at
a concentration of 5 mg/mL and administered orally by gavage at a dose of 1
mlJkg body weight corresponding 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 one rat, and at 3 and 7 h
post dose 10 in the other rat. In addition a terminal 24 h blood sample was
collected from both rats by heart puncture. Blood was collected on
EDTA-NaF. Plasma was derived by centrifugation at 2000 g at +4C for 15 min.
Plasma samples were assayed for active drug related material with a
bioassay, based on the binding competition of tested compounds and '25I
ET-1 on recombinant ET" receptors. 15 Quantitation of plasma samples was by
comparison to a calibration curve build up from control rat plasma spiked
with known concentrations of the test compounds. Selected findings are
summarised in the following table: Table 4. Test compound of examplePeak
concentration in rat plasma (nglmL)Area under the plasma concentration time
curve (ng.h/mL)7 >_ 1'500 >_ 10'00022>_ 1'500>_ 10'00019 >_ 1'SOO >_
lo'ooo52 >_ 1'500 >_ 10'00035 1'500 



>_ 10'00042 >_ 1'500 >_ 10'000   9 July 2003 WO 00I42035 PCT/EP00/00103 -24
0n the basis of their capability of inhibiting endogenous endothelia
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 dysfunction. 5 Therefore, the application figld of the
compounds of formula (I) could be heart failure (acute and chronic),
systemic and pulmonary hypertension, acute ischaemic coronary syndrome,
angina pectoris, renal failure (acute and chronic), organ transplant (e.g.
liver, heart, kidney), cyclosporin nephrotoxicity, vasospastic disease
(subarachnoid haemorrhage but also 10 haemorrhagic and non-haemorrhagic
stroke, Raynaud syndrome), peripheral artery occlusive disease, 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 duodenal ulcus, liver cirrhosis,
pancreatitis (acute and chronic), inflammatory 15 bowel disease, fibrosis,
atheriosclerosis, obesity, glaucoma, prostatic adenoma, migraine, erectile
dysfunction, adjunct to cancer therapy as well as other disorders
associated with endothelia activities. The compounds of formula (I) can
also be administered in combination 20 with antihypertensive drugs,
antiarrhythmics, anti angina, antithrombotic and lipid lowering agents as
well as antioxidants. It will be appreciated that the compounds of general
formula (I) in this invention may be derivatised at functional groups to
provide prodrug 25 derivatives which axe capable of conversion back to the
parent compounds in vivo. Examples of such prodrugs include the
physiologically acceptable and metabolically labile ester derivatives, such
as acetoxyniethyl esters, acetoxyethyl esters) lower alkylcarbonyloxymethyl
esters, lower alkoxycarbonyloxyethyl esters, cycloalkyloxycarbonyloxymethyl
esters, 30 cycloalkyloxycarbonyloxyethyl esters, lower alkylcarbonylmethyl
esters, lower alkylcarbonylethyl esters, benzoylmethyl esters, benzoylethyl
esters, hydroxylower alkylcarbonylmethyl esters, hydroxy-lower
alkylcarbonylethyl esters, 5   9 July 2003 WO 00I42035 -25 PCT/EP00/00103
methyl-2-oxo-[1,3]dioxol-4-ylmethyl esters)
5-methyl-2-oxo-[1,3]dioxol-4-ylethyl esters, methoxymethyl esters,
methylthiomethyl esters, pivaloyloxymethyl esters and the like. Preferable
prodrug esters are for example 1-acetoxy-ethyl esters,
2,2-dimethyl-propionyloxy-methyl esters, 1-ethoxycarbonyloxy-ethyl 5
esters, 1-cyclohexyloxy-carbonyloxy-ethyl esters, 2-oxo-propyl esters,
3,3dimethyl-2-oxo-butyl esters, 2-oxo ~2-phenyl-ethyl esters,
4-methyl-2=oxo-pentyl esters) 3-hydroxy-2-oxo-propyl esters and
5-methyl-2-oxo-[1,3]dioxol-4 ylmethyl esters. For example, preferable
prodrugs of 4-(4-methoxy-5-(2
methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl) 10
pyridine-2-carboxylic acid include 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5
methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid
1acetoxy-ethyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methylpyridine-2-sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 2,2dimethyl-propionyloxymethyl
ester, 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5 15
methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl)-pyridine-2-carboxylic acid
1 ethoxycarbonyloxy-ethyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5methyl-pyridine-2-sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 1cyclohexyloxycarbonyloxy-ethyl
ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6(5-methyl-pyridine-2-sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 20 2-oxo-propyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine
2-sulfanylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid
3,3-dimethyl-2oxo-butyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 2-oxo-2-phenyl-ethyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 25
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 4-methyl-2-oxo
pentyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 3-hydroxy-2-oxopropyl ester,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 5-methyl-2-oxo 30
[1,3]dioxol-4-ylmethyl ester, and the like; most preferable prodrug is 4-[4
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)
pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl ester.   9 July
2003 



WO 00I42035 PCT/EP00l00103 -26 Additionally, any physiologically acceptable
equivalents of the compounds of general formula (I), 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 this
invention. 5 As mentioned earlier, medicaments containing a compound of
formula (I) are also an object of the present invention, as is a process
for the manufacture of such medicaments, which process comprises bringing
one or more compounds of formula (I) and, if desired, one or more other 10
therapeutically valuable substances into a galenical administration form.
The pharmaceutical compositions may be administered orally, for example in
the form of tablets, coated tablets, dragees, hard or soft gelatine
capsules, solutions, emulsions or suspensions. Administration can also be
carried out rectally, for example using suppositories; locally or
percutaneously, 15 for example using ointments, creams, gels or solutions;
or parenterally, e.g. intravenously, intramuscularly, subcutaneously,
intrathecally or transdermally, using for example injectable solutions.
Furthermore, administration can be carried out sublingually or as
opthalmological preparations or as an aerosol, for example in the form of a
spray. 20 For the preparation of tablets, coated tablets, dragees or hard
gelatine capsules the compounds of the present invention may be admixed
with pharmaceutically inert, inorganic or organic excipients. Examples of
suitable excipients for tablets, dragees or hard gelatine capsules include
lactose, maize starch or derivatives thereof, talc or stearic acid or salts
thereof. 25 Suitable excipients for use with soft gelatine capsules include
for example vegetable oils, waxes, fats, semi-solid or liquid polyols etc.;
according to the nature of the active ingredients it may however be the
case that no excipient is needed at a11 for soft gelatine capsules. For the
preparation of solutions and syrups, excipients which may be 30 used
include for example water, polyols, saccharose, invert sugar and glucose.
9 July 2003 WO 00I42035 PCTlEP00l00103 -27 For injectable solutions,
excipients which may be used include for example water, alcohols, polyols,
glycerine, and vegetable oils. For suppositories, and local or percutaneous
application, excipients which may be used include for example natural or
hardened oils, waxes, fats 5 and semi-solid or liquid polyols. , The
pharmaceutical 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 10 therapeutically valuable agents. It is a
prerequisite that a11 adjuvants used in the manufacture of the preparations
are non-toxic. Intravenous, intramuscular or oral administration is a
preferred form of use. Most preferred form of use is oral administration.
The dosages in which 15 the compounds of formula (I) are administered in
effective amounts depend 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. 20 The following Examples 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 25 temperature, HPLC signifies high
performance liquid chromatography, ISP signifies Ion Spray Mass
Spectrometry - positive mode, ISN signifies Ion Spray Mass Spectrometry -
negative mode, EI signifies Electron Impact Mass Spectrometry, mp signifies
melting point and M signifies molecular mass. 30 Example 1   



9 July 2003 WO 00/42035 -28 PCT/EP00/00103 a) 1.46 g of
5-methyl-pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide were dissolved in
dioxane (25 ml) by gentle warming than ethanol (50 ml) was added followed
by cyclohexadiene (6 g) and palladium on charcoal, 10%, (1.46 g). The
solution S was refluxed for 20 h, the catalyst removed by filtration and
the solution concentrated on a rotary evaporator. The yellow crystalline
solid that precipitated was collected, washed with ether and dried in a
vacuum to give the desired 5-methyl-pyridine-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide
as off white crystals. 10 ISP mass spectrum, m/e 495.2 (M+1 calculated for
C2;HZ,N,O6S,: 495). Melting point 211-216 C. Preparation of the starting
material: b) To a solution of 13.7 g of 3-hydroxybenzamide and 25.6 of
benzyl bromide in acetone (400 ml) were added 25.6 g of potassium carbonate
at RT. 15 The mixture was then refluxed for 6 h after which time the
reaction was completed according to TLC analysis (CHZCIz/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 suspended in
n-hexane (200 ml), 20 the crystals were filtered off under suction and
dried in a vacuum to give 3 benzyloxy-benzamide as a white crystalline
solid, mp 136-140 C. c) Under an atmosphere of argon 11.36 g of
3-benzyloxybenzamide were suspended in CH2C12 (200 ml) and 9.5 g
triethyloxonium fluoroborate in CHzCh 25 (100m1) were added dropwise on ice
cooling. The reaction mixture was then stirred further 20 h at RT until
completion of reaction according to TLC analysis (CHZCIz/MeOH: 15/1). The
solid which had formed was filtered off, washed with ether to give the
desired ethyl m-benzyloxybenzimidate tetrafluoroborate as white crystals,
mp 152-154 C, which was used without 30 further purification in the next
step.   9 July 2003 WO 00I42035 PCT/EP00I00103 -29 d) A suspension of 8.57
g of ethyl m-benzyloxybenzimidate tetrafluoroborate in ethanol (120 ml) was
cooled to -70C and then treated with liquid ammonia (100 ml). The cooling
bath was removed and the reaction mixture stirred for 69 h until the
reaction was complete (TLC analysis). The 5 solvent was removed in vacuo to
give the desired m-benzyloxybenzamidine tetrafluoroborate as a white solid,
mp 125-127 C, that was essentially pure and used without further
purification in the next step. e) 6.3 g of dimethyl
(2-methoxyphenoxy)malonate were added dropwise within 5 minutes under an
argon atmosphere to a solution of 1.72 g of sodium 10 in methanol (150 ml)
at 5C. Stirring was continued for 30 minutes (5C) then 7.85 g of
m-benzyloxy- benzamidine tetrafluoroborate in methanol (50 ml) were added
within 5 minutes at 5C 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 15 was acidif ed
dropwise with conc. HCl the precipitate filtered off under suction, washed
with water and dried under reduced pressure to give the desired
2-(3-benzyloxy-phenyl)-5-(2-methoxy-phenoxy)-pyrimidine-4,6-diol as an off
white solid, mp 192-195C. Further product was obtained by washing the EtOAc
phase with 3N 



20 HCI, drying of the organic layer over Na2S0, and subsequent removal of
the solvent under vacuo. f) To a suspension of 4.16 g of
2-(3-benzyloxy-phenyl)-5-(2-methoxy phenoxy)-pyrimidine-4,6-diol in POC13
(18.2 ml) were added at RT 4.58 g of 25 PCls followed by 5.1 ml of
N-ethyldiisopropylamine and 3.31 g of tetraetylammonium chloride. The
mixture was then heated to reflux for 30 h. The deep-brown mixture was
cooled to RT, poured on ice and extracted with ether. The organic layer was
washed with water, treated with charcoal and dried over Mg2S0,. The solvent
was removed in vacuo) the residue was applied 30 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   9 July 2003 WO
00/42035 PCT/EP00/00103 -30
phenyl)-4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidine as a Iight-brown
crystalline solid, mp I27-132C. g) 4.53 g of
2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy-phenoxy) S pyrimidine and
4.2 g of 5-methylpyridyl-2-sulfonamide potassium salt (preparation
described in EP 713'875 and Bioorg. Med. Chem. Lett., 1997, 7, 2223-2228)
were dissolved in DMSO (120 ml) and the solution was stirred for 12 h at
RT. It was then partitioned between EtOAc and 1N HCI, the organic layer was
washed with water dried over Na2S0, and the solvent was removed 10 in
vacuo. The solid residue was triturated with ether and filtered off by
suction to give 5-methyl-pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide as light-brown crystals, mp 176
180C. 15 h) To a solution of 0.92 g sodium in MeOH (75 ml) were added 2.35
g of 5-methyl-pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2methoxy-phenoxy)-pyrimidin-4-yl]-amide
at RT and the mixture was then refluxed for 20 h until completion of the
reaction (according to TLC analysis). The mixture was then poured on cold
1N HCL and the product extracted into 20 EtOAc. The organic Iayer was dried
over Na2S0q and the solvent removed in vacuo. The solid residue was
triturated with ether and filtered off by suction to
5-methyl-pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide as off white crystals, mp 180-183C.
25 Example 2 0.41 g of 5-methyl-pyridine-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product of example 1,
were dissolved in DMF (30 ml) and treated with NaH (0.061 g of a 65% NaH
suspension in oil) under ice cooling. The mixture was stirred for 1 h at
RT, 30 treated dropwise with 0.11 g of methyl chloroacetate and was stirred
at RT for 20 h until the reaction was completed according to TLC analysis
9 July 2003 WO 00I42035 PCT/EP00/00103 -31 (CHZCIz/EtOAc: 4/1). The mixture
was partitioned between brine and EtOAc the organic layer was dried over
NaZSO, and the solvent removed in vacuo. The residue was purified on a
silica gel chromatography column (eluted with 



MeZCh/EtOAc: 7/1). Combination of the purified fractions and evacuation in
5 vacuo afforded
{3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-py
rimidin-2-yl]-phenoxy}-acetic acid methyl ester as a light yellow
crystalline solid. ISP mass spectrum, m/e 567.2 (NI+1 calculated for
Cz,Hz6N,OeS: 567). Example 3 10 In analogy to example 2, from
5-methyl-pyridine-2-sulfonic acid [2-(3
hydroxy-phenyl)-6-methoxy-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)-py
rimidin-2-yl]-phenoxy}-acetic acid ethyl ester as a white solid. ISP mass
spectrum, m/e 581.1 (M+1 calculated for 15 CzeH~N,O8S:581). Example 4 In
analogy to example 2, from 5-methyl-pyridine-2-sulfonic acid [2-(3
hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
20 2-chloroacetamide there was obtained
2-{3-[4-methoxy-5-(2-methoxy-phenoxy)
6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-phenoxy}-acetamide as
a white solid. ISP mass spectrum, mle 552.1 (M+1 calculated for
Cz6H25NsO~S: 552). 25 Example 5 In analogy to example 2, from
5-methyl-pyridine-2-sulfonic acid [2-(3
hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
2-chloro-N,N-dimethylacetamide there was obtained 2-{3-[4-methoxy-5-(2
methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]   9
July 2003 WO 0014203S PCT/EP00100103 -32 phenoxy}-N,N-dimethyl-acetamide as
a white solid. ISP mass spectrum, m/e 580.1 (M+1 calculated for
CZ8H29NSO,S: 580). Example 6 5 85 mg of
[3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-py
rimidin-2-yl]-phenoxy}-acetic acid methyl ester, product of example 2,
dissolved in MeOH (30m1) were treated at RT with 1N NaOH (0.9 ml) and the
solution was stirred for 1 h until the transformation was complete
according to TLC analysis (CHzCII/EtOAc: 3:1). The reaction mixture was 10
partitioned between 1N HCl and CH2Clz, the organic layer was dried over
Na2S0, and the solvent removed in vacuo. The residue upon triturating with
ether provided the desired
[3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methylpyridine-2-sulfonylamino)-py
rimidin-2-yl]-phenoxy}-acetic acid as a white solid. ISN mass spectrum, m/e
551 (M-1 calculated for C26H~4N,O8S: 551). 15 Example 7 70 mg of
{3-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-py
rimidin-2-yl]-phenoxy}-acetic acid methyl ester, product of example 2, were
dissolved in a mixture of EtOH/THF (each 3 ml) on gentle 20 warming and
subsequently treated with 27.4 mg of CaCl1 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 according to TLC analysis (CHZCIz/EtOAc: 3/1). The
mixture was partitioned between 10% citric acid and EtOAc. The organic
layer was dried over Na2SOa and the solvent removed in 25 vacuo. The
residue was purified on a silica gel chromatography column (eluted with
Me2Clr/EtOAc: 3/I). Combination of the purified fractions and evacuation in
vacuo afforded 5-methyl-pyridine-2-sulfonic acid
[2-[3-(2-hydroxy-ethoxy)phenyl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4
-yl]-amide as a white solid. ISP mass spectrum) m/e 539.3 (M+1 calculated
for CzsH~N40,S: 539). 30   9 July 2003 WO 00/42035 PCT/EP00/00103
-33ExampIe 8 49.5 mg of 5-methyl-pyridine-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6 



methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product of example 1,
dissolved in acetontrile (3 ml) was treated at RT subsequently with 25.8 mg
of 5 n-ethyldiisopropylamine, 53 mg of
benzotriazol-1-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 organic layer was dried over
NazSO, and the solvent removed in vacuo. The residue was purified on a
silica gel chromatography column (eluted with 10 Me2CIZ/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 C26H2,N,O,S: 537). 15
Example 9 a) 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 CHjClz (40 ml) is cooled to 0C and treated dropwise with 4.8
ml of a 1M solution of TiCl, in CH2C12. The orange solution is stirred at
0C for 0.5 h 20 until the starting material was consumed according to TLC
analysis (MeZCIz/EtOAc: 4/1). The reaction solution was then poured on ice,
the product extracted into MezCl2 the organic layer dried over Na2S0, and
the solvent removed in vacuo. The residue was washed with ether/hexane to
give 5methyl-thiazole-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6-methoxy-5-(2-methoxy 25
phenoxy)-pyrimidin-4-yl)-amide as an off white crystalline solid. ISN mass
spectrum, m/e 499.1 (M-1 calculated for C22HzN,O6S2: 499). Preparation of
the starting material: b) 2.23 g of 5-methylene-thiazolidine-2-thione
(preparation described in: Liebigs Ann. Chem.) 1985) 58-64) were dissolved
in 36~1~ aqueous HCl (150 m1)) 30 cooled to -20C and Cl:was bubbled through
the solution for 0.5 h while   9 July 2003 WO 00I42035 -34 PCTIEPOOl00I03
keeping its temperature below -20C. Ether (400 m1 cooled to -15C) was then
added and after stirring for 5 minutes the layers were separated. The
organic Iayer was treated with liquid NH3 (200 ml) and the mixture allowed
warming slowly to RT. The solvent was removed in vacuo to give
5-Methyl-thiazole-2 5 sulfonic acid amide as an off white solid. EI mass
spectrum, m/e 178 (1~I calculated for C,H6NZO2Sz. 178). The corresponding
potassium salt was prepared from the sulfonamide on treatment with
potassium t-butylate in MeOH. 10 c) In analogy to example lg), from
5-methyl-thiazole-2-sulfonic acid amide potassium salt and
2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxyphenoxy)-pyrimidine,
product of example lf), there was obtained 5-methylthiazole-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxyphenoxy)-pyrimidin-4-yl]-amide
as an off white solid. ISN mass spectrum, m/e 15 593 (M-1 calculated for
C~H~C1N,05S2: 593). d) Analogously to example 1h), by treatment of
5-methyl-thiazole-2 sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy-phenoxy)
pyrimidin-4-yl]-amide with NaOCH3 in MeOH there was obtained 5-methyl20
thiazole-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-4-yl]-amide as an off white solid. ISP mass spectrum,
m/e 591.1 (M+1 calculated for C~H~6N,O6Sz: 591). 



Example 10 25 In analogy to example 2, from 5-methyl-thiazole-2-sulfonic
acid [2-(3 hydroxy-phenyl )-6-methoxy-5-( 2-methoxy-phenoxy)-pyrimi
din-4-yl] -ami de, product of example 9, and methyl chloroacetate there was
obtained
(3-[4Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2-sulfonylamino)pyr
imidin-2-yl]-phenoxy]-acetic acid methyl ester as a white solid. ISN mass
30 spectrum, m/e 571 (M-1 calculated for C~SHz~N~OBSs: 571).   9 July 2003
WO 00I42035 PCT/EP00/00103 -35Example 11 Analogously to example 6, by
saponification of {3-[4-methoxy-5-(2
methoxy-phenoxy)-6-(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl]5
phenoxy}-acetic acid methyl ester, product of example 10) with 1N aqueous
NaOH in MeOH there was obtained {3-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl]-phenoxy}-acetic acid as
a white solid. ISN mass spectrum, m/e 557 (M-1 calculated for
CzaHl.,NaOsS2: 557). l0 Example 12 In analogy to example 7, by reduction of
{3-[4-methoxy-5-(2-methoxy
phenoxy)-6-(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl]-phenoxy}
acetic acid methyl ester, product of example 10, with NaBHa/CaClz there was
15 obtained 5-methyl-thiazole-2-sulfonic acid
[2-[3-(2-hydroxy-ethoxy)-phenyl]-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as a white solid. ISN
mass spectrum, m/e 543.1 (M-1 calculated for CZ.,HZZNaO;Sz: 543). Example
13 20 a) In analogy to example la), by benzyl ether cleavage under hydrogen
transfer conditions of 5-hydroxymethyl-pyridine-2-sulfonic acid
[2-(3benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amid
e with cyclohexadiene and palladium on charcoal there was obtained
5hydroxymethyl-pyridine-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6-methoxy-5-(2 25
methoxy-phenoxy)-pyrimidin-4-yl)-amide as a light yellow solid. ISN mass
spectrum, m/e 509.2 (M-1 calculated for Cs,,HZ.:N~O,S: 509). Preparation of
the starting material:   WO 00/42035 -36 9 July 2003 PCTIEP00100103 b) 5.1
g of 5-methypyridyl-2-sulfonamide in water (100 ml), were treated with 60
m1 of 1N NaOH and 9.48 g of KMn04 and the mixture was refluxed for 2.5 h.
The reaction mixture was cooled to RT, and filtered. The filtrate was
washed with AcOEt, the pH of the water layer was adjusted to pH=1 with 5
KHSOa, NaCI was added and the product was extracted into AcOEt. The organic
layer was dried over NaSO, and the solvent removed in vac~o to give the
desired 5-carboxypyridyl-2-sulfonamide as a white solid. ISN mass spectrum,
m/e 201.1.(M-1 calculated for C6H6NzO~S: 201). 10 c) To a solution of 2.02
g of 5-carboxypyridyl-2-sulfonamide in THF (100 ml) were added 1.49 g of
3-methyl-1-p-tolyltriazene and the solution was stirred a RT until the
starting material was consumed according to TLC analysis (CH~CI.Z/MeOH:
30/1). The reaction solution was concentrated ir~ vacuo, the precipitated
crystalline solid triturated with ether, filtered off by 



15 suction and dried in a vacuum to give 5-methoxycarbocarbonylpyridyl-2
sulfonamide as a crystalline off white solid. ISN mass spectrum, mle 215.2
(M-1 calculated for C,HdNzO4S: 215). d) 0.4 g of
5-rnethoxycarbocarbonylpyridyl-2-sulfonamide in THF (20 ml) 10 were added
dropwise to a slurry of LiAlH4 in a mixture THF/ether (each 10 ml) at -10C.
The mixture was stirred 10 minutes at RT, cooled to -5C. The reaction was
then quenched by adding EtOAc (5 ml) followed by 10% aqueous citric acid
(20 ml). The product was extracted into ether which was dried and gave
after evaporation of the solvent 5-hydroxymethyl-pyridyl-2-sulfonamide. 25
ISN mass spectrum, m/e 187.1 (M-1 calculated for CsH~NZ03S: 218). It was
used in the subsequent reaction without further purification. e) In analogy
to example 1g), from 5-hydroxymethyl-pyridyl-2 sulfonamide and
2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy-phenoxy) 30 pyrimidine,
product of example lf), there was obtained 5-hydroxymethyl
pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy   9
July 2003 WO 00/42035 PCT/EP00/00103 -37 phenoxy)-pyrimidin-4-yl]-amide as
an off white amorphous solid. ISN mass spectrum, m/e 603 (M-1 calculated
for C3oHz5C1N,O6S: 603). f) Analogously to example lh), by treatment of
5-hydroxymethyl5 pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy
phenoxy)-pyrimidin-4-yl]-amide with NaOCH3 in MeOH there was obtained
5hydroxymethyl-pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-methoxy-5(2-methoxy-phenoxy)-pyrimidin-4-yl]-amid
e as an off white solid. ISN mass spectrum, m/e 599 (M-1 calculated for
C3,Hz6N;O,S: 599). 10 Example 14 a) In analogy to example la), 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]-amid
e 15 with cyclohexadiene and palladium on charcoal there was obtained
5-(1hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid
[2-(3-hydroxy-phenyl)-6methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide
as a white solid. ISP mass spectrum, m/e 539.3 (M+1 calculated for:
C~6H26N,O,S 539). Preparation of the starting material: 20 b) To a solution
of 5-isopropyl-pyridine-2-sulfonamide potassium salt (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,
acidified with diluted HCl and the product was extracted into AcOEt. The
organic layer was washed with washed with water, dried over 25 NaZSO, 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 calculated for: CeHI=Nz03S 216). The material
was used without further purification. The corresponding potassium salt was
prepared from the sulfonamide on treatment with 30 potassium t-butylate in
MeOH.   9 July 2003 WO 00/42035 PC'T/EP00100103 -38 c) In analogy to
example lg)) from 5-(1-hydroxy-1-methyl-ethyl) pyridine-2-sulfonic acid
amide potassium salt and 2-(3-Benzyloxy-phen5-1)-4,6
dichloro-5-(2-methoxy-phenoxy)-pyrimidine, product of example lf), there
was 5 obtained 5-( 1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid
[2-(3-benzyloxy
phenyl)-6-chloro-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as an off
white solid. ISP mass spectrum, m/e 633.1 (M+1 calculated for
C31H.~~CINiO6S: 633). d) Analogously to example 1h), by treatment of
5-(1-hydroxy-1-methyl 10 ethyl)-pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy
phenoxy)-pyrimidin-4-yl]-amide with NaOCH3 in MeOH there was obtained
5(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amid
e as an off white solid. ISP mass spectrum) m/e 629.1 (M+1 calculated for
C33H,,N40,S: 629). 15 



Example 15 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-methox~-
phenoxy)-pyrimidin-4-yl]-amide with TiCh in CHzCl2 there was obtained 5 20
isopropenyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide as a white solid. ISN mass spectrum,
m/e 519.1 (M+1 calculated for CZ6HZ;N4O6S: 519). Preparation of the
starting material: b) A solution of 0.1 g of (5-(
1-hydroxy-1-methyl-ethyl))-pyridine-2 25 sulfonic acid amide, product of
example 14 b), in CF3CO,H (2 ml) was refluxed for 20 h. The solvent was
then removed in vacuo to give 5-isopropenyl pyridine-2-sulfonic acid amide
as a white solid which was essentially pure. EI mass spectrum, m/e I98 (1VI
calculated for CgHIONzOIS: 198).   9 July 2003 WO 00/42035 PCT/EP00/00103
-39 The corresponding potassium salt was prepared from the sulfonamide on
treatment with potassium t-butyiate in MeOH. c) In analogy to example lg),
from 5-isopropenyl-pyridine-2-sulfonic acid 5 amide potassium salt and
2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy phenoxy)-pyrimidine,
product of example lf), there was obtained 5isopropenyl-pyridine-2-sulfonic
acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2methoxy-phenoxy)-pyrimidin-4-yI]-amide
as an off white solid. ISP mass spectrum, m/e 613.1 (M-1 calculated for
C3.,H~,C1N~O~S: 613+). 10 d) Analogously to example 1h), by treatment of
5-isopropenyl-pyridine2-sulfonic acid
[2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy-phenoxy)pyrimidin-4-yl]-amide
with NaOCH3 in MeOH there was obtained 5isopropenyl-pyridine-2-sulfonic
acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2 15
methoxy-phenoxy)-pyrimidin-4-yl]-amide as white solid. ISN mass spectrum)
m/e 609.1 (M-1 calculated for C33H3oIV,O6S: 609). Example 16 ~In analogue
to example 2, from 5-isopropenyl-pyridine-2-suffonic acid [220
(3-hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
product of example 15, and ethyl chloroacetate there was obtained
[3-[4-(5isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenox
y)pyrimidin-2-yl]-phenoxy}-acetic acid ethyl ester as an off white solid.
ISN mass spectrum, m/e 604.9 (M-1 calculated for C~oH3oN,OsS: 605). 25
Example 17 Analogously to example 6) by saponification of
[3-[4-(5-isopropenylpyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenox
y)-pyrimidin-2-yl]phenoxy}-acetic acid ethyl ester, product of example 16)
with 1N aqueous 30 NaOH in MeOH there was obtained
[3-[4-(5-isopropenyl-pyridine-2   9 July 2003 WO 00l42035 PCTIEP00/00103
-40 sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-phenoxy}
acetic acid as an off white solid. ISN mass spectrum, m/e 576.9 (M-1
calculated for C~eH~~N,OeS: 577). 5 ~ Example 18 In analogy to example 7,
by reduction of (3-[4-(5-isopropenyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-phenoxy}
acetic acid ethyl ester, product of example 16, with NaBHa/CaCh there was
obtained 5-isopropenyl-pyridine-2-sulfonic acid [2-[3-(2-hydroxy-ethoxy) 



10 phenyl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as a white
solid. ISN mass spectrum, m/e 563.2 (M-1 calculated for C~~H,~N,O,S: 563).
Example 19 a) To a suspension of 0.5 g of 5-methyl-pyridine-2-sulfonic acid
[6 15
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide
in CH3CN (20 mI) were added at RT 1.26 ml of triethylamine followed by 0.9
ml of trimethylsilyl cyanide. The mixture was then refluxed for 20 h,
cooled to RT and partitioned between water, acidic acid and EtOAc. The
organic layer was washed twice with water, dried over NaSO, and the organic
solvent was 20 then removed in vacuo. The residue was purified on a silica
gel chromatography column (eluted with MezClz/MeOH: 95/5). Combination of
the purified fractions and evacuation in vacuo afforded
5-methyl-pyridine-2sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)pyrimidin-4-yl]-am
ide as a off white solid. ISP mass spectrum, m/e 505.2 (M+1 25 calculated
for CzaHzoNsOsS= 505). Preparation of the starting material: b) A solution
of 30 g of 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin 2-yl]-pyridine
1-oxide and 31.1 g of 5-methyl-pyridyl-2-sulfonamide potassium salt
(preparations described in EP 0 799 209) in DMSO (100 ml) was stirred   9
July 2003 WO 00/42035 PCTlEP00/00103 -41 for 20 h art RT. The reaction
mixture was slowly poured into a mixture of water lEt20 (each 100m1) under
vigorous stirring, the precipitate was filtered off, suspended in EtOAc
(11) and treated with 2N aq. HCl (37.5 ml) for 15 minutes under vigorous
stirring. The crystalline solid was filtered off by 5 suction and dried foe
12 h in a high vacuum to give 5-methyl-pyridine-2sulfonic acid
6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-py-ridin-4-yl)-pyrimidin 4-ylamide
as off white crystals, mp 239-240C, crystallised from AcOEt. c) To a
solution of 1.83 g sodium in MeOH (50 ml) were added 4 g of 10
5-methyl-pyridine-2-sulfonic acid 6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy
pyridin-4-yl)-pyrimidin-4-ylamide at RT and the mixture was then refluxed
for 20 h until completion of the reaction. The mixture was then poured on
cold 1N aqueous HCL and the product extracted into CH2Ch. The organic layer
eras dried over NazSO) and the solvent removed in vacuo. The crude product
was 15 crystallised from EtZO/AcOEt (1:1) to give
5-methyl-pyridine-2-sulfonic acid [6
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide
as off white crystals. ISP mass spectrum, m/e 496.1 (M+1 calculated for
C13H1,N5OsS: 496). 20 ~ Example 20 0.356 g of 5-methyl-pyridine-2-sulfonic
acid [2-(2-cyano-pyridin-4-yl)-6
methoxy-5-(2-rnethoxy-phenoxy)-pyrimidin-4-yl]-amide, product of example
19, dissolved in EtOH (5 ml) were treated at RT with 2N NaOH (0.7 ml) and
the solution was refluxed for 30 minutes until the transformation was
complete 25 according to TLC analysis. The reaction mixture was cooled to
0C, the pH adjusted to pH=1. The crystalline solid was filtered off, washed
with water and dried in a high vacuum to provide the desired
4-[4-methoxy-5-(2-methoxyphenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyr
imidin-2-yl]-pyridine-2carboxylic acid amide as an off white solid. ISN
mass spectrum, m/e 521.1 30 (M-1 calculated for Cz~H~N606S: 521).   9 Juiy
2003 WO 00/42035 PCT/EPOO/00103 -42Example 21 



1 g of 4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl~-pyridine-2-carboxylic acid amide, product of
example 20, dissolved in a mixture of THF/dioxane (40 mU30 ml) were treated
5 at RT with 3N HCl (40 ml) and th'e solution was refluxed for 24 h,
further THF (12 ml) and 3M HCl (12 ml) was then added and the solution was
heated to reflux for further 24 h until the transformation was complete
according to TLC analysis. The reaction mixture was concentrated in vacuo
and the product was extracted into CHZCIz. The organic layer was dried over
NazSOa, the solvent 10 removed in vacuo. The remaining crystalline solid
was washed with ether and dried in a vacuum to give
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl
pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid as an
off white solid. ISN mass spectrum, m/e 522 (M-1 calculated for C~~HZ,NSO;
S: 522). 15 Example 22 220 mg of
4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid, product of
example 21) suspended in acetontrile (10 ml) was treated at RT subsequently
with 27 mg of methanol, 100 mg of 4-(dimethylamino)pyridine (DMAP) and 186
mg of 20 benzotriazol-1-yloxytris-(dimethylamino)-phosphonium
hexafluorophosphate (BOP). The mixture was stirred for 12 h at RT, then
partitioned between cold diluted HCl and EtOAc. The layers were separated,
the organic layer dried over NaZSO~ and the solvent removed in vacuo. The
residue was purified on a silica gel chromatography column (eluted with
MeZCII/MeOHc: 95l5). 25 Combination of the purified fractions and
evacuation in vacuo afforded 4-[4
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)
pyrimidin-2-yI]-pyridine-2-carboxylic acid methyl ester as a white solid.
ISN mass spectrum, m/e 536.2 (M-1 calculated for CzSH~NsO~S: 536).   9 July
2003 WO 00I42035 PCT/EP00/00103 -43Example 23 In analogy to example 22,
from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and ethanol there was obtained 4-[4-methoxy-5
5
(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl)py
ridine-2-carboxylic acid ethyl ester as a white solid. ISN mass spectrum,
mle 550.1 (M-1 calculated for C26Hz5NsO7S: 550). Example 24 10 In analogy
to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and isopropanol there was obtained
4-[4-methoxy5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyr
imidin-2-yl)pyridine-2-carboxylic acid isopropyl ester as a white solid.
ISN mass spectrum, 15 m1564.2 (M-1 calculated for CZ,H~,NSO,S: 564).
Example 25 In analogy to example 22, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
20 acid, product of example 21, and ethylenglycol there was obtained 4-[4
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)
pyrimidin-2-yl)-pyridine-2-carboxylic acid 2-hydroxy-ethyl ester as a white
solid. ISN mass spectrum, mle 566.1 (M-1 calculated for CZ6HZSNSOBS: 566).
25 Example 26 70 mg of
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 



sulfonylamino)-pyrimidin-2-yl)-pyridine-2-carboxylic acid, product of
example 21, dissolved in DMF (5 ml) was treated at RT with 30 mg of 4
methylmorpholine) then cooled to 0C and further treated with 26 mg of   WO
00I42035 -44 9 July 2003 PCT/EPOOIOOI03
2-chloro-4,6-dimethoxy-1,3,5-triazine followed. The, solution was stirred
at RT for 90 minutes, then treated with 10 mg of metylamine hydrochloride
and stirred for 12 h at RT. The mixture was partitioned between cold
diluted HCI and EtOAc. The layers were separated, the organic layer washed
with water, 5 dried over NaZSO, and the solvent was removed in vacuo. The
solid residue was triturated with ether, filtered off and dried in a high
vacuum to~give
4-[~methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)pyri
midin-2-yl]-pyridine-2-carboxylic acid methylamide as a white crystalline
solid. ISN mass spectrum, m/e 535.2 (M-1 calculated for Cz~Hz;N606S: 535).
10 Example 27 In analogy to example 26, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and ethanolamine, whereas the crude product
was 15 purified by column chromatography with CHlClz/MeOH (95/5) as eluent,
there was obtained
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid (2-hydroxy-ethyl)amide as a white
solid. ISN mass spectrum, m/e 566.1 (M-1 calculated for C~~HisNsO~S: 566).
20 Example 28 In analogy to example 26, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and isopropylamine, whereas the crude product
25 was purified by column chromatography with AcOEt as eluent, there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropylamide as
a white solid. ISN mass spectrum, m/e 563.2 (M-1 calculated for
C~,H28N606S: 563). 30   9 July 2003 WO 00I42035 PCTIEP00/00103 -45Example
29 100 mg of
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl)-pyridine-2-carboxylic acid methyl ester, product of example
22, were dissolved in a mixture of EtOH/THF (each 15 ml) 5 on gentle
warming and subsequently treated with 42 mg of CaCl1 and 28 mg of NaBH; at
RT. The reaction mixture was stirred at RT for 18 h until which time
starting material was consumed according to TLC analysis. The mixture was
partitioned between diluted HCl and CH~Clz. The organic layer was dried
over NazSO~ and the solvent removed in vacuo to give 5-methyl-pyridine-2 10
sulfonic acid
[2-(2-hydroxymethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxyphenoxy)-pyrimidin-
4-yl]-amide as a white solid. ISN mass spectrum) m/e 508.3 (M-1 calculated
for CZ,Hz3N506S: 508). Example 30 15 a) To a solution of 6.6 mg of acetic
acid and 22.3 mg of 4-methylmorpholin in DMF (5 ml) were added under
ice-cooling 22.3 g of 2-Chloro-4,6-dimethoxy-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
[2-(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin
20 4-yl)-amide hydrochloride were added and stirring was continued for I2 h
at RT. The mixture was partitioned between cold diluted HCl and EtOAc. The
layers were separated the organic layer washed with water, dried over
Na2S0a and the solvent removed in vacuo to give
N-[4-[4-methoxy-5-(2-methoxyphenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-
pyrimidin-2-yl]-pyridin-2 25 ylmethyl]-acetamide as a light yellow
crystalline solid. ISN mass spectrum, mle 549.1 (M-I calculated for
C26HZ6N606S: 549). 



Preparation of the starting material: b) A solution of 100 mg of
5-methyl-pyridine-2-sulfonic acid
[2-(2-cyanopyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-am
ide, product 30 of example 19, dissolved in MeOH (5 ml), was treated with
47.5 mg of benzyl   9 July 2003 WO 00/42035 PC'TIEP00/00103 -46 chloride,
10 mg of palladium on charcoal (10A0) and then hydrogenated at RT for hours
until TLC analysis indicated completion of transformation. The catalyst was
filtered off, and the solution concentrated in vacuo. The crystalline solid
that precipitated was collected by filtration, washed with 5 ether and
dried in a high vacuum to give 5-methyl-pyridine-2-sulfonic acid
[2(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4
yI]-amide hydrochloride as Iight yellow crystals. ISP mass spectrum, m/e
509.3 (M+1 calculated for CZaH~~N605S: 5D9). 10 Example 31 A solution of 70
mg of 5-methyl-pyridine-2-sulfonic acid (2-(2
aminomethyl-pyridin-4-yl)-F>-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]
amide hydrochloride, product of example 30 b), in CHICIz (5 ml), was
treated at RT with 50 mg of N-ethyldiisopropylamine, 15 mg of
methanesulfonyl chloride 15 and then refiuxed for 18 h until the reaction
was complete according to TLC analysis (CH2Ch/MeOH: 95/5). The mixture was
poured into cold diluted HCl and the product extracted into CHzCl2. The
organic layer was dried over NaZSO~ and the solvent removed in vacuo. The
residue was purified on a silica gel chromatography column (eluted with
Me~Cl2/MeOH: 95/5). Combination of 20 the purified fractions and evacuation
in vacuo afforded 5-methyl-pyridine-2 sulfonic acid
[2-(2-(methanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-~
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as a Iight yellow solid. ISN mass
spectrum, m/e 585 (M-1 calculated for C~H.~6N60TSz: 585). 25 Example 32 In
analogy to example 31, 5-methyl-pyridine-2-sulfonic acid [2-(2
aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]
amide hydrochloride, product of example 30 b), and ethanesulfonyl chloride,
there was obtained 5-methyl-pyridiT:y-2-sulfonic acid [2-[2 30
(ethanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-5-(2-methoxy   9 July
2003 WO 00I42035 PCT/EP00I00103 -47 phenoxy)-pyrimidin-4-yl]-amide as a
light brown solid. ISN mass spectrum, m/e 599 (M-1 calculated for
C26HZeN6O7S2: 599). Example 33 5 A solution of 70 mg of
5-methyl-pyridine-2-sulfonic acid [2-(2-'
aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yI]am
ide hydrochloride, 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
10 (CH1C11/MeOH: 95/5). The mixture was poured into cold diluted HCl and
the product extracted into CHZCIz. The organic layer was dried over NalSO,
and the solvent removed in vacuo. The solid residue was crystallised from
CHzCl2/Et~O to afford 5-methyl-pyridine-2-sulfonic acid
[2-{2-[(3-ethyl-ureido)methyl]-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy
)-pyrimidin-4-yl]-amide 15 as off white crystals. ISP mass spectrum, m/e
580.1 (M+1 calculated for CzzHz9N?OsS: 580). Example 34 



'A suspension of 100 mg of 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano20
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
Netyldiisopropylamine then with 69 mg of hydroxylamine hydrochloride and
refluxed 12 h until the reaction was complete according to TLC analysis.
The mixture was poured into cold diluted HCl and the product extracted into
25 AcOEt. The organic layer was dried over Na~SO, and the solvent removed
in vacuo. The solid residue was crystallised from CH~CI.~/Et20 to afford
Nhydroxy-4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonyla
mino)-pyrimidin-2-yl]-pyridine-2-carboxamidine as off white crystals. ISN
mass spectrum, m/e 536.2 (M-1 calculated for CziH~NT06S: 536). 30   WO
00I42035 -48 Example 35 9 July 2003 PCTlEP00100103 A solution of 108 mg of
N-hydroxy-4-[4-methoxy-5-(2-methoxy-phenoxy)
6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2
carboxamidine) product of example 34, in acetic acid (3 ml) was treated at
RT 5 with 0.057 ml of acetic anhydride tihen and refluxed for 12 h. The
reaction mixture was partitioned between CHzCh and diluted aqueous KHC03,
the organic layer was dried over NalSO~ and the solvent was removed in a
vacuo. The residue was purified on a silica gel chromatography column
(eluted with AcOEt). Combination of the purified fractions and evacuation
in vacuo 10 afforded 5-methyl-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 yellow solid. ISN mass spectrum, m/e 560.1 (M-1 calculated for
C26Hz~N,O6S: 560). 15 Example 36 170 mg of 5-methyl-pyridine-2-sulfonic
acid [6-methoxy-5-(2-methoxy
phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide, product of example
19 c), in ethylenglycol (10 ml) were treated under ice-cooling with 0.14 ml
of trietylamine and 85 mg of tosyl chloride. The ice-bath was removed and
the 20 reaction mixture was stirred at 50C for 18 h. The mixture was
partitioned between 10% NH~Cl and EtOAc. The organic layer was separated,
dried over Na2S0, 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 afforded
5-methyl-pyridine-2 25 sulfonic acid
[2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-4-yl]-amide as a white solid. ISP mass spectrum, m/e
540.3 (M+1 calculated for C25HzsNsOzS: 540).   9 July 2003 WO 00I42035
PCTIEP00/00103 -49Example 37 in analogy to example 36, from
5-methyl-pyridine-2-sulfonic acid [6 methoxy-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide, product of example 19 c), and
methanol there was obtained 5-methyl-pyridine 5 2-sulfonic acid
[6-methoxy-5-(2-metihoxy-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~~Hz3N506S: 510). 



Example 38 10 In analogy to example 36, from 5-methyl-pyridine-2-sulfonic
acid [6 methoxy-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4-yI)-pyrimidin-4-yl)-amide, product of example 19 c), and
ethanol there was obtained 5-methyl-pyridine-2sulfonic acid
[2-(2-ethoxy-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)pyrimidin-4-yl}-a
mide as a off white solid. ISP mass spectrum, m/e 524.2 (M+1 15 calculated
for Cz;H25NSO6S: 524). Example 39 In analogy to example 36, from
5-methyl-pyridine-2-sulfonic acid [6 methoxy-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4-yl)-pyrimidin-4-yl)-amide, 20 product of example 19 c), and
allylalkohol there was obtained 5-methyl pyridine-2-sulfonic acid
[2-(2-allyloxy-pyridin-4-yl)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-4-yl)-amide as a light yellow solid. ISN mass spectrum,
m/e 534.2 (M-1 calculated for C26HZ~NSO~S: 534). 25 Example 40 60 mg of
5-methyl-pyridine-2-sulfonic acid [2-(2-allyloxy-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, product of example 39,
were suspended in THF (5 ml), treated at RT with 2.2 mg of tetrakis
(triphenylphosphine)palladium and stirred for 5 minutes after which time
6.4   9 July 2003 WO 00/42035 PCTIEPODI00103 -50 mg of NaBH, were added.
The mixture was stirred for 2 h until the reaction was completed according
to TLC analysis. The reaction mixture was poured into cold diluted HCl, the
product extracted into AcOEt. The organic layer was dried over NaSO, and
the solvent removed in vacuo to give 5-methyl-pyrid ine 5 2-sulfonic acid
[2-(2-hydroxy-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)pyrimidin-4-yl]-
amide as a light yellow solid. ISN mass spectrum, m/e 494;1 (M-1 calculated
for C23H~,NSOsS: 494). Example 41 10 a) To a solution of 2.93 g of
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)
6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboximidic
acid methyl ester sodium salt in DMF (60 ml) was added under ice cooling ,
l NaH (0.8 g of a 60% NaH suspension in oil). The mixture was stirred for
1,5 h at 0C. The mixture was poured into water, the pH adjusted to pH=6 and
the 15 product extracted into EtOAc. The organic layer was washed with
water, dr~'ied over NazSO, and the solvent removed in vacuo. The residue
was purified on ]a silica gel chromatography column (eluted with
MezClzlEtOAc: 5/1). Combination of the purified fractions and evacuation in
vacuo afforded 5- . isopropyl-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yI)-6-methoxy-5-(2 20
methoxy-phenoxy)-pyrimidin-4-yl]-amide as a light yellow crystalline solid.
~ ISN mass spectrum, m/e 531.1 (M-1 calculated for C26HZ,N605S: 531).
Preparation of the starting material: b) In analogy to example 1g), from
5-isopropylmethylpyridyl-2 sulfonamide potassium salt (preparation
described in EP 713'8?5 and Bioorg. 25 Med. Chem. Lett., 1997, 7,
2223-2228) and 4-[4,6-dichloro-5-(2-methoxy- ,
phenoxy)-pyrimidin-2-yl]-pyridine-2-carbonitrile there was obtained
5isopropyl-pyridine-2-sulfonic acid
[6-chloro-2-(2-cyano-pyridin-4-yl)-5-(2methoxy-phenoxy)-pyrimidin-4-yl]-ami
de as a light brown solid of mp 255259C.   9 July 2003 WO 00I42035 -51
PCTIEP00100103 



The starting material 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin
2-yl]-pyridine-2-carbonitrile was prepared from 5-(2-methoxy-phenoxy)-2
(pyridin-4-yl)-pyrimidine-4,6-diol (EP 0 799 209) by carbamoyl introduction
with formamide in water and with Hz42 /FeSOa as reagents in a Minisci-type
5 radical reaction (Minisci et al, Tetrahedron, 41, 4157. 1985) to give
4-[4,6
dihydroxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid
amide as a beige crystalline solid, crystallised from DMF/H~O. Treatment
with POC13 in analogy to example 1f) afforded
4-[4,6-dichloro-5-(2-methoxyphenoxy)-pyrimidin-2-yl]-pyridine-2-carbonitril
e as a beige solid, mp 211 10 212C, crystallised from AcOEt/CHsCIz. c) To a
solution of 2.29 g of sodium in MeOH (250 ml) were added 5.37 g of
5-isopropyl-pyridine-2-sulfonic acid
[6-chloro-2-(2-cyano-pyridin-4-yl)-5-(2
methoxy-phenoxy)-pyrimidin-4-yl]-amide at RT and the mixture was then 15
refluxed for 20 h until completion of the reaction. The mixture was then
poured into water and the product extracted into CHZClz. The organic layer
was dried over NalSO~ and the solvent removed in vacuo. The solid residue
was triturated with ether filtered off under suction and dried in a high
vacuum to give
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy 20
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboximidic acid methyl ester sodium
salt as light brown solid. ISN mass spectrum, m/e 563.2 (M-1 calculated for
C~HZ, N606S: 563 for free sulfonamide). Example 42 25 In analogy to example
20, from 5-isopropyl-pyridine-2-sulfonic acid [2
(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]amide
, product of example 41, by treatment with 2N NaOH there was obtained
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxyphenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid amide as an off white 30 solid.
ISN mass spectrum, m/e 549.1 (M-1 calculated for Cz6Hz6N606S: 549).   9
July 2003 WO 00/42035 PCTBP00/00103 -52Example 43 To 0.586 g of
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5
(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboximidic acid methyl
ester sodium salt, product of example 41 c), in methanol (10 ml) were added
6 5 N HCl (3 ml) and the mixture was refluxed for 1 h until the reaction
was complete according to TLC analysis (eluent: CHZCLz/EtOAc: 4/1). The
mixture was poured into water and the product extracted into EtOAc. The
organic layer was washed with water, dried over NazSO; and the solvent
removed in vacuo. The residue was purified on a silica gel chromatography
column (eluted 10 with MezCh/EtOAc: 4/1). Combination of the purified
fractions and evacuation in vacuo afforded
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester as an off white
solid. ISN mass spectrum, m/e 564.2 (M-1 calculated for CZZH~,N50,S: 564).
IS Example 44 In analogy to example 29, by reduction of
4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
carboxylic acid methyl ester, product of example 43, with NaBH~ in the 20
presence of CaCh there was obtained 5-isopropyl-pyridine-2-sulfonic acid
[2-(2
hydroxymethyl-pyridin-4-yI)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4
yl]-amide as a white solid. ISN mass spectrum, m/e 536.2 (M-1 calculated
for C26H37N506S' 536). 25 Example 45 



To a solution of 56.6 mg of 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid
methyl ester, product of example 43, there were added at RT 0.5 ml of 1N
NaOH and the solution was stirred for 1 h until the reaction was complete
30 according to TLC analysis. It was then poured into cold diluted HCl and
the   9 July 2003 WO 00I42035 -53 PCT/EP00/00103 product was extracted into
EtOAc. The organic layer was washed with water, dried over NalSO, and the
solvent removed in vacuo. The solid residue was washed with ether then
dried in a high vacuum to give
4-[4-(5-isopropylpyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl] 5 pyridine-2-carboxylic acid as a light yellow crystalline
solid. ISN mass spectrum, m/e 550.1 (M-1 calculated for Cz6Hz5N507S: 550).
Example 46 In analogy to example 22, from 4-[4-(5-isopropyl-pyridine-2 10
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yI]-pyridine-2
carboxylic acid, product of example 45, and ethanol there was obtained
4-[4-(5isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)p
yrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester as a white solid. ISN
mass spectrum, m/e 5?8 (M-1 calculated for C~H~9NSO~S: 5?$). 15 Example 4?
In analogy to example 22, from 4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
carboxylic acid, product of example 45, and isopropanol there was obtained
4 20
j4-(5-isopropyl-pyridine-2-sulfonylamino)-6-rinethoxy-5-(2-methoxy-phenoxy)
pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropyl ester as a white
solid. ISN mass spectrum, m/e 592.1 (M-1 calculated for C~,H3,NSO,S: 592).
Example 48 25 In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2ca
rboxylic acid, product of example 45, and methylamine hydrochloride there
was obtained
4-j4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid methylamide as   9 July 2003 WO
00I42035 PCT/EPOOI00103 -54 a white solid. ISN mass spectrum, m/e 563.2
(M-1 calculated for Cz,H38NsO6S: 563). Example 49 5 In analogy to example
26, from 4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2ca
rboxylic acid, product of example 45, and ethanolamine there was obtained
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)
pyrimidin-2-yl]-pyridine-2-carboxylic acid (2-hydroxy-ethyl)-amide as a
white IO solid. ISN mass spectrum, m/e 593.1 (M-1 calculated for
CzBH,oN606S 593). Example 50 In analogy to example 26) from
4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
I5 carboxylic acid, product of example 45, and isopropylarnine there was
obtained 



4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-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 calculated for CZ~H3ZN606S: 593). 20
Example 51 In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
carboxylic acid, product of example 45, and dimetylamine hydrochloride
there was obtained
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2 25
methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid dimethylamide
as a white solid. ISP mass spectrum, m/e 579.1 (M+1 calculated for
C~H~N60~S: 579).   WO 00I42035 -55 Example 52 9 July 2003 pCT/EP00100103 a)
In analogy to example 30a), from 5-isopropyl-pyridine-2-sulfonic acid
[2-(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin
4-yl]-amide hydrochloride and acetic acid there was obtained N-(4-[4-(5 5
isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)pyrimidi
n-2-yl]-pyridin-2-ylmethyl}-acetamide as an off white crystalline solid.
ISP mass spectrum, mle 579.1 (M+1 calculated for C28H3oN6O6S: 579).
Preparation of staring material: b) In analogy to example 30 b), by
hydrogenation of 5-isopropyl 10 pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-4-yl]-amide, product of example 41, there was obtained
5isopropyl-pyridine-2-sulfonic acid
[2-(2-aminomethyl-pyridin-4-yl)-6-methoxy5-(2-methoxy-phenoxy)-pyrimidin-4-
yl]-amide hydrochloride as a light yellow solid. ISN mass spectrum, m/e
535.2 (M-1 calculated for CZ6H~N60SS: 535, free 15 amine). Example 53 ~In
analogy to example 31, from 5-isopropyl-pyridine-2-sulfonic acid [2
(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4 20
yl]-amide hydrochloride) product of example 52 b), and methanesulfonyl
chloride acid there was obtained 5-isopropyl-pyridine-2-sulfonic acid
[2-[2(methanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-5-(2-methoxyphen
oxy)-pyrimidin-4-yl]-amide as an off white solid. ISN mass spectrum, m/e
613.1 (M-1 calculated for C2TH30NG07S2' 613). 25 Example 54 In analogy to
example 33, from 5-isopropyl-pyridine-2-sulfonic acid [2
(2-aminomethyl-pyridin-4-yl)-fi-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4
yi]-amide hydrochloride, product of example 52 b)) and ethylisocyanate
there   9 July 2003 WO 00I42035 PCTIEP00l00103 - 56  was obtained
5-isopropyl-pyridine-2-sulfonic acid [2-(2-[(3-ethyl-ureido) 



methyl]-pyridin-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide
as a yellow solid. ISN mass spectrum, m/e 606 (M-1 calculated for
C~H3~N,06S: 606). 5 Example 55 In analogy to example 34, from
4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
carboximidic acid methyl ester sodium salt, product of exarrlple 41 c)) and
10 hydroxylamine hydrochloride there was obtained
N-hydroxy-4-[4-(5-isopropyl
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]
pyridine-2-carboxamidine as a light yellow crystalline salt. ISN mass
spectrum, m/e 564.2 (M-1 calculated for Cz6Hz,NT06S: 564). 15 Exam,_ple 56
In analogy to example 35, from N-hydroxy-4-[4-(5-isopropyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2
carboxamidine, product of example 55, and acetic anhydride in acetic acid
there was obtained 5-isopropyl-pyridine-2-sulfonic acid (6-methoxy-5-(2 20
methoxy-phenoxy)-2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin-4-yl]
pyrimidin-4-yl}-amide as a light yellow solid. ISN mass spectrum, m/e 588.2
(M-1 calculated for C28HzzN?O6S: 588). Example 57 25 a) In analogy to
example 36, from 5-isopropyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]amid
e and ethylenglycol there was obtained 5-isopropyl-pyridine-2-sulfonic acid
(2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-phenoxy)pyrim
idin-4-yl]-amide as a white solid. ISN mass spectrum, m/e 566.2 (M-1 30
calculated for CZTHz9NSOzS: 566).   9 July 2003 WO 00/42035 -57 Preparation
of the starting material: PCT/EP00l00103 b) In analogy to example 19 b))
from 5-isopropyl-pyridylsulfonamide potassium salt (preparation described
in EP 0 799 209) and 4-(4,6-dichloro-5
(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine 1-oxide there was obtained 5 5
isopropyl-pyridine-2-sulfonic acid ~6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy
pyridin-4-yl)-pyrimidin-4-ylarnide as a white solid crystallised from
AcOEt. Melting point: 233-235C. c) In analogy to example 19 c), from
5-isopropyl-pyridine-2-sulfonic acid 10
6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-ylamide
and sodium methoxide there was obtained 5-isopropyl-pyridine-2-sulfonic
acid [6-methoxy-5-( 2-me thoxy-phen oxy)-2-( 1-oxy-pyri din-4-yl )-pyrimi
di n-4-yl] amide as an off white solid. ISP mass spectrum, m/e 524.1 (M+1
calculated for ~%zsHisNs~s'S: 524). 15 Example 58 In analogy to example 36,
from 5-isopropyl-pyridine-2-sulfonic acid (6 



methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
product of example 57 c), and methanol there was obtained 5-isopropyl 20
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/e 536.2 (M-1 calculated for C26Hz,N506S: 536). Example 59 25 a)
In analogy to example 19, from 5-methyl-thiazole-2-sulfonic acid (8
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide
and trimethylsilyl cyanide there was obtained 5-methyl-thiazole-2-sulfonic
acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4yl]-am
ide as a light orange solid. ISN mass spectrum, m/e xxx,X (M-1 30
calculated for C~H,dhI~O5S1: 509).   WO 00l42035 -58 Preparation of the
starting material: 9 July 2003 PC'TlEP00/00103 b) In analogy to example 19
b, from 5-methyl-thiazole-2-sulfonic acid amide potassium salt, product of
example 9 b), and 4-[4,6-dichloro-5-(2
methoxy-phenoxy)-pyrimidin-2-yl]-pyridine 1-oxide there was obtained 5 5
methyl-thiazole-2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy
pyridin-4-yl)-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass
spectrum, m/e 504 (M-1 calculated for CZOH,6C1NSO;S1: 504). c) In analogy
to example 29 c, from 5-methyl-thiazole-2-sulfonic acid [6 10
chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide
and sodium methoxide there was obtained 5-methyl-thiazole-2-sulfonic acid
[6methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amid
e as a light yellow solid. ISN mass spectrum, m/e 500.1 (M-1 calculated for
C2,H,9C1NSO6S1: 500). 15 Example 60 In analogy to example 20, from
5-methyl-thiazole-2-sulfonic acid (2-(2
cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl)-amide,
product of example 59, by treatment with 2N NaOH there was obtained 4-(4 20
methoxy-5-(2-methoxy-phenoxy)-6-(5-naethyl-thiazole-2-sulfonylamino)
pyrimidin-2-yl)-pyridine-2-carboxylic acid amide as light yellow solid. ISN
mass spectrum, m/e 527 (M+1 calculated for Cz2H2oN606S1: 527). Example 61
25 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
acid amide, product of example 60, by treatment with 3N HCl in THF there
was obtained
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid as light yellow solid. 30 ISN mass
spectrum, mle 526.2 (M-1 calculated for CrZH,9N50,S2: 528).   9 July 2003
WO 00I42035 PC'T/EP00/00103 -59Example 62 In analogy to example 22, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, 5 product of example 61, by coupling with MeOH and
benzotriazol-1-yloxytris 



(dimethylamino)-phosphonium hexafluorophosphate (BOP) as regent there was
obtained
4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid methyl ester as an off white solid.
ISP mass spectrum, m/e 544.2 (M+1 calculated for 10 C~H2,N507SZ:544).
Example 63 In analogy to example 36, from 5-methyl-thiazole-2-sulfonic acid
[6
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
15 product of example 59 c), 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 C23H~NSO7S~. 544). 20 Example 64 In
analogy to example 36, from 5-methyl-thiazole-2-sulfonic acid (6
methoxy-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide) product of example 59 c), and
MeOH there was obtained 5-methyl-thiazole-2 sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-(2-methoxy-pyridin-4-yl) 25
pyrimidin-4-yl]-amide as an off white solid. ISN mass spectrum, m/e 514.1
(M-1 calculated for CIZH1,NSOsS2: 514).   9 July 2003 WO 00I42035
PCT/EP00/00103 -60Example 65 a) In analogy to example 19a), from ethane,
5-isopropenyl-pyridine-2 sulfonic acid
[6-methoxy-5-(2-rnethoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)
pyrimidin-4-yl]-amide and trimethylsilyl cyanide there was obtained 5
5-isopropenyl-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6-methoxy-5(2-methoxy-phenoxy)-pyrimidin-4-yl]-am
ide as a light brown solid. ISN mass spectrum, m/e 529.2 (M-1 calculated
for CzsH1,N605S: 529). Preparation of the starting material: b) In analogy
to example 19 b), from 5-isopropenyl-pyridine-2-sulfonic 10 acid amide
potassium salt, product of example 15 b), and 4-[4,6-dichloro-5-(2
methoxy-phenoxy)-pyrimidin-2-yl]-pyridine 1-oxide there was obtained
5isopropenyl-pyridine-2-sulfonic acid
[6-chloro-5-(2-methoxy-phenoxy}-2-(1-oxypyridin-4-yl)-pyrimidin-4-yl]-amide
as a light yellow solid. ISN mass spectrum, m/e 524.3 (M-1 calculated for
Cz,H2oC1N505S: 524). 15 c) In analogy to example 23 c, from
5-isopropenyl-pyridine-2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4-yl)-pyrimidin-4-yl] amide and sodium methoxide there was
obtained 5-isopropenyl-pyridine-2 sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy}-2-(1-oxy-pyridin-4-yl} 20
pyrimidin-4-yl]-amide as a light yellow solid. ISN mass spectrum, m/e 520.2
(M-1 calculated for Cz5H~N506S: 520). Example 66 a} In analogy to example
43) by treatment of 4-[4-(5-isopropenyl 25
pyridine-2-sulfonylamino}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]
pyridine-2-carboximidic 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



9 July 2003 WO 00I42035 PCT/EP00/00103 -61 as a white solid. ISN mass
spectrum, m/e 562.2 (M-1 calculated for CZ,H~NSOTS: 562. Preparation of the
starting material: b) To 0.72 g of 5-isopropeny~-pyridine-2-sulfonic acid
[2-(2-cyano 5
pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
product of example 65, in dry MeOH (20 ml) were added at RT 3.4 ml of a 1M
NaOMe in dry MeOH and the solution was stirred at 50C for 5 h. Further 1.7
ml of above NaOMe solution were added and heating (50C) for 2 h was
continued until completion of the reaction according to HPLC analysis. The
solution was 10 cooled to RT and concentrated in vacuo. The crystalline
solid which precipitated was filtered off under suction and washed with
ether to give
4-[4(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy
)pyrimidin-2-yI]-pyridine-2-carboximidic acid methyl ester sodium salt
white crystals. ISN mass spectrum, m/e 561.3 (M-1 calculated for
C27H26N60,S: 56115 for free sulfonamide. Example 67 0.1 g of
4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2methoxy-phenoxy
)-pyrimidin-2-yl]-pyridine-2-carboximidic acid methyl ester 20 sodium salt,
product of example 66 b), in MeOH ( 10 ml) were treated at RT with 1.8 m1
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 further 20
h until the reaction was complete according to HPLC analysis. The solution
was concentrated then poured into diluted aqueous HCI, the product 25 was
extracted into AcOEt. The organic layer was washed with water, dried over
NaZSO, and concentrated in vacuo. The crystalline precipitate that had
formed was collected under suction and washed with ether to give
4-[4-(5isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy
)pyrirnidin-2-yl]-pyridine-2-carboxylic acid as light yellow crystals. ISN
mass 30 spectrum, m/e 548 (M-1 calculated for Cz~Ii~NsO,S: 548).   WO
00/42035 -62 Example 68 9 July 2003 PC'1'IEP00100103 In analogy to example
29, by reduction of 4-[4-(5-isopropenyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yI]-pyridine-25
carboxylic acid methyl ester, product of example 66, with NaBHa in the
presence of CaCh there was obtained 5-isopropenyl-pyridine-2-sulfonic acid
[2(2-hydroxymethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin4
-yl]-amide as a light yellow solid. ISN mass spectrum, m/e 534.2 (M-1
calculated for C~6H25NSO6S: 534. 10 Example 69 In analogy to example 34,
from 5-isopropenyl-pyridine-2-sulfonic acid [2
(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]
amide, product of example 65, and hydroxylamine hydochloride there was 15
obtained N-hydroxy-4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy
5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxamidine as a light
yellow solid. ISN mass spectrum) m/e 566.2 (M-1 calculated for CZSHs5N,06S:
562). 20 Example 70 In analogy to example 35, from
N-hydroxy-4-[4-(5-isopropenyl-pyridine
2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine
2-carboxamidine, product of example 69, on treatment and acetic anhydride
in acetic acid there was obtained 5-isopropenyl-pyridine-2-sulfonic acid [6
25
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
586.1 (M-1 calculated for Cs~H~N,O6S: 586).  



9 July 2003 WO 00I42035 -63 Example 71 PC'T/EP00/00103 In analogy to
example 20, from 5-isopropenyl-pyridine-2-sulfonic acid [2
(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]
amide, product of example 65, on treatment with NaOH there was obtained 4 5
[4-(5-isopropenyl-pyridine-2-sulforlylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide as a light brown
solid. ISN mass spectrum, m/e 547.1 (M-1 calculated for CzsHZaN606S: 547).
Example 72 10 In analogy to example 26, from 4-[4-(5-isopropenyl-pyridine-2
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2ca
rboxylic acid, product of example 67, and methylamine hydrochloride there
was obtained
4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2methoxy-phenoxy
)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methylamide as 15 a white
solid solid. ISN mass spectrum, m/e 561.2 (M-1 calculated for CZ~H26N606S:
561). Example 73 In analogy to example 36, from
5-isopropenyl-pyridine-2-sulfonic acid [6 20
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
product of example 65 c), and ethylenglycol there was obtained
5-isopropenylpyridine-2-sulfonic acid
[2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2methoxy-phenoxy)-pyrim
idin-4-yl]-amide as a light yellow solid. ISN mass spectrum, m/e 564.2 (M-1
calculated for C2,HZ;N~O,S: 564). 25 Example ?4 a) In analogy to example 66
a), by treatment of 4-(4-(5-isopropenyl
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]
pyridine-2-carboximidic acid ethyl ester sodium salt with 2N HCl in ethanol
9 July 2003 WO 00/42035 -64 PCTBP00/00103 there was obtained
4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5
(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester
as a whit solid. ISN mass spectrum, m/e 575.9 (M-1 calculated for
CzeH2,N5O,S: 576). 5 Preparation of the starting material: b) In analogy to
example 66 b), from 5-isopropenyl-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yI)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4
yl]-amide, product of example 65, and NaOEt in dry ethanol there was
obtained 4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2 10
methoxy-phenoxy)-pyrimidin-2-yl)-pyridine-2-carboximidic acid ethyl ester
sodium salt as a light brown solid. ISN mass spectrum, m/e 575.1 (M-1 



calculated for C2gHleN606S: 575 -free sulfonamide). Example 75 15 a) In
analogy to example 19, from 5-(1-hydroxy-1-methyl-ethyl)
pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(
1-oxy-pyridin-4yl)-pyrimidin-4-yl)-amide and trimethylsilyl cyanide there
was obtained 5-(1hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid
[2-(2-cyano-pyridin-4-yl)-6methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-am
ide as a light brown solid. 20 ISN mass spectrum, m/e 547.1 (M-1 calculated
for C26Hz~NsOSS: 547). Preparation of the starting material: b) In analogy
to example 19 b), from 5-(1-hydroxy-1-methyl-ethyl) pyridine-2-sulfonic
acid amide potassium salt, product of example 14 b), and 4
(4,6-Dichloro-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine 1-oxide there
25 was obtained 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid
[6-chloro-5
(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide as a white
solid. ISP mass spectrum, m/e 544.1 (M+1 calculated for CZ,Hr:C1N50sS:
544).   9 July 2003 WO 00I42035 PCTIEP00100103 -65 c) In analogy to example
19 b), from 5-(1-hydroxy-1-methyl-ethyl)pyridine-2-sulfonic acid
[6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4yl)-pyrimidin-4-yl]-amide
and sodium methoxide there was obtained 5-(
1hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy 5
phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide as a white solid. ISN
mass spectrum, m/e 538.2 (M-1 calculated for CzSHzsN50,S: 538). Example 76
In analogy to example 36, from 5-( 1-hydroxy-1-methyl-ethyl)-pyridine-210
sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-( 1-oxy-pyridin-4-yl)
pyrimidin-4-yl]-amide, product of example 75 c), and ethylenglycol there
was obtained 5-( 1-hydroxy-I-methyl-ethyl)-pyridine-2-sulfonic acid
[2-[2-(2hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrim
idin-4yl]-amide as a light yellow solid. ISN mass spectrum, m/e 582.4 (M-1
15 calculated for C~,H~9NSOBS: 582). Example 77 To a solution of 0.52 g of
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5methyl-pyridine-2-sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid, 20 product of example 21, in DMF
(10 ml) were added at RT 0.23 g of 1,1,3,3tetramethylguanidine followed by
0,245 g of acetic acid 1-chloroethyl ester (preparation described by M.
Ertan et al., Arzneim. Forsch. 1992, Vol. 42, 70). The reaction mixture was
then heated at 60 C for 20 h, cooled to RT and partitioned between ice
water and EtOAc. The organic layer was washed with 25 water, dried over
Na~S04 and the organic layer was removed in vacuo. The residue was purified
on a silica gel chromatography column (eluted with tertbutyl methyl ether).
Combinations of the purified fractions and evacuation in vacuo afforded
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl ester 30 as a white
solid. ISN mass spectrum, m/e 608 (M-1 calculated for CzaH,;NsO9S: 608).
9 July 2003 WO 00l42035 -66 Example 78 PCTBPOOI00103 In analogy to example
77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrirnidin-2-yl]-pyridine-2-carboxylic
5 acid, product of example 21, and chloromethyl pivalate there was obtained
4
[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)pyrim
idin-2-yl]-pyridine-2-carboxylic acid 2,2-dimethyl-propionyloxymethyl ester
as a white solid. ISN mass spectrum, m/e 636 (M-1 calculated for
C~H31NSO9S: 636). 10 Example 79 In analogy to example 77, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic 



acid, product of example 21, and 1-chloroethyl ethyl carbonate there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 15
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1
ethoxycarbonyloxy-ethyl ester as a white solid. ISN mass spectrum, m/e
638.1 (M-1 calculated for C2~H~NSO,oS: 638). Example 80 20 In analogy to
example ?7, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and cyclohexyl 1-chlorethyl carbonate
(synthesis described by A. Riondel et al., Tetrahedron, 1988, Vol. 44,
1619) there was obtained
4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 25
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1
cyclohexyloxycarbonyloxy-ethyl ester as a white solid. ISN mass spectrum,
m/e 692.1 (M-1 calculated for C~3H3sN501oS~ 692).   9 July 2003 WO 00/42035
PCT/EP00/00103 -67Example 81 In analogy to example 22, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and hydroxyacetone there was obtained 4-[4 5
methoxy-5-(2-methoxy-phenoxy)-f-(5-methyl-pyridine-2-sulfonylamino)pyrimidi
n-2-yl)-pyridine-2-carboxylic acid 2-oxo-propyl ester as a white solid. ISP
mass spectrum, m/e 580.1 (M+1 calculated for CZ7H2;NSOsS: 580). Example 82
In analogy to example 77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6 10
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and 1-chloropinacolone there was obtained
4-[4methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)pyri
midin-2-yl)-pyridine-2-carboxylic acid 3,3-dimethyl-2-oxo-butyl ester as a
white solid. ISN mass spectrum, m/e 620.1 (M-1 calculated for C~aH3,N$OBS:
15 620). Example 83In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy
phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl)-pyridine-2
carboxylic acid, product of example 21, and 2-hydroxyacetophenone there was
obtained 4-[4-methoxy-5-(2-rnethoxy-phenoxy)-6-(5-methyl-pyridine-2 20
sulfonylamino)-pyrimidin-2-ylJ-pyridine-2-carboxylic acid
2-oxo-2-phenyl-ethyl ester as a white solid. ISN mass spectrum, m/e 640
(M-1 calculated for C32HZ,Nsoes: s4o). Example 84 25 In analogy to example
77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and 1-bromo-4-methyl-petan-2-one (synthesis
described by Catch et al.: J. Chem. Soc. 1948, 278) there was obtained 4-[4
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)   9
July 2003 WO 00I42035 PCT/EP00/00103 -68
pyrimidin-2-yl]-pyridine-2-carboxylic acid 4-methyl-2-oxo-pentyl ester as a



white solid. ISN mass spectrum) m/e 620.1 (M-1 calculated for C~oH3,N508S:
620). Example 85 5 In analogy to example 22, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl)-pyridine-2-carboxylic
acid, product of example 21, and dihydroxyacetone there was obtained
4-[4methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)pyri
midin-2-yl]-pyridine-2-carboxylic acid 3-hydroxy-2-oxo-propyl ester as a 10
white solid. ISP mass spectrum, m/e 596.1 (M+1 calculated for C~,,Hz5N509S:
596). Example 86 In analogy to example 77, from
4-[4-methoxy-5-(2-methoxy-phenoxy)-6 15
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and 4-bromo-5-methyl-[1,3]dioxol-2-one
(synthesis described by M. Alpegiani et al., Synth. Commun. 1992) Vol. 22,
1277) there was obtained
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2sulfonylamino)-pyr
imidin-2-yl]-pyridine-2-carboxylic acid 5-methyl-2-oxo 20
[1,3)dioxol-4-ylmethyl ester as a white solid. ISN mass spectrum, m/e 634.3
(M-1 calculated for Cz9HZ5NsO,oS: 634). Example A Tablets containing the
following ingredients can be produced in a conventional manner: 25
Ingredients mg per tablet Compound of formula (I) 10.0 - 100.0 Lactose
125.0 Corn starch 75.0   WO 00/42035 Talc Magnesium stearate 9 July 2003
PCT/EP00/00103 -69 4.0 1.0 Example B 5 Capsules containing the follbwing
ingredients can be produced in a conventional manner: I ~redients Compound
of formula (I) Lactose 10 Corn starch Talc m~per capsule 25.0 150.0 20.0
5.0 Example C Injection solutions can have the following composition: 15
Compound of formula (I) 3.0 mg Gelatine 150.0 mg Phenol 4.7 mg Water for
injection ad 1.0 ml Example D 20 500 mg of compound 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 valve. 5.0 g of Freon
12 are filled into the container under pressure through the valve. The
Freon is dissolved in the Myglyol-benzyl alcohol mixture by shaking. This
spray container contains about 100 single 25 doses which can be applied
individually.   9 July 2003 



WO 00I42035 -70 Claims 1. A compound of formula (I) PCT/EPDO/00103 R'-S02NH
N \ O \ (1) i N X / R2 5 wherein R' is pyridyl, pyrrolyl, imidazolyl,
thiazolyl, thiazolinyl or oxazolyl, optionally substituted with halogen,
lower alkyl, hydroxy-lower alkyl or lower alkenyl; 10 Rz is Rz', -Y-R22 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; RZ' is cyano) hydroxy-lower alkyl, carboxy, -C(O)NRaR,
-(CH~),,~NHR`, 15 -(CH2),_,NHC(O)NH(CH2)o_3CH3, amidino, hydroxyamidino,
lower alkoxycarbonyl or hydroxy-lower alkoxycarbonyl; R2z 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 20 hydroxy-lower alkyl;
R' is hydrogen or lower alkyl) optionally substituted with hydroxy or lower
alkoxy; Rb is hydrogen or lower alkyl; R` is hydrogen, acetyl or lower
alkylsulfonyl;   9 July 2003 WO 00I42035 PCT/EP00100103 -71X is -CH- or
-N-; and Y is -O-, -NH-; and pharmaceutically acceptable salts and esters
thereof. 2. A compound according to claim 1, wherein R' is pyridyl or
thiazolyl, 5 optionally substituted with halogen, lower alkyl,
hydroxy-lower alkyl or lower alkenyl. 3. A compound according to claim 1,
wherein R' is pyridyl or thiazolyl, optionally substituted with lower alkyl
or lower alkenyl. 4. A compound according to any of claims I-3, wherein R''
is cyano, hydroxy10 lower alkyl, carboxy, lower alkoxycarbonyl,
-C(O)NR'R'', -CH~NHR`, amidino, hydroxyamidino or -CH1NHC(O)NHCH1CH~, and
R', R' and R` are as defined in claim 1. 



5. A compound according to any of claims 1-3, wherein R2' is cyano,
carboxy) carbamoyl, lower alkoxycarbonyl, hydroxy-lower alkyl,
acetylaminomethyl 15 or methylsulfonylaminomethyl. 6. A compound according
to any of claims 1-5 wherein R` is R'', -Y-R2~ or heterocyclyl selected
from 2-pyrimidinyl, 2-imidazolyl, [1,2,4]oxadiazol 3-yl, 2-oxazolyl or
2-thiazolyl, optionally mono-, di- or tri-substituted, independently, with
lower alkyl, hydroxy-lower alkyl) lower alkenyl, lower 20
alkoxycarbonylamino, lower alkanoylamino, hydroxy or amino. 7. A compound
according to any of claims 1-5 wherein R~'' is R~', -Y-R2z or heterocyclyl
selected from 2-pyrimidinyl, 2-imidazolyl or [I,2,4]oxadiazol 3-yl,
optionally substituted with lower alkyl, isopropenyl,
t-butoxycarbonylamino, formylamino, acetylamino, hydroxy, amino or 25
hydroxymethyl. 8. A compound according to any of claims I-7, wherein R'''
is hydrogen) lower alkyl, carboxymethyl, lower alkoxycarbonyl-lower alkyl,
carbamoylmethyl, dimethylcarbamoylmethyl, hydroxy-lower alkyl or acetyl.
9 July 2003 WO 00I42035 PCTIEPOOI00103 -72 9. A compound according to any
of claims 1-7, wherein R22 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-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 S
sulfonylamino}-pyrimidin-2-yl)-pyridine-2-carboxylic acid,
4-(4-methoxy-5-(2-methoxy-phenoxy}-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester)
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridine-4-yl)
6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 10
4-[4-methoxy-5-(2-methoxy-phenoxy)-8-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,
N-hydroxy-4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl 15
pyridine-2-sulfonylamino)-pyrimidin-2-yl)-pyridine-2-carboxamidine,
5-methyl-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,
5-methyl-pyridine-2-sulfonic acid [2-[2-(methanesulfonylamino
methyl)-pyridine-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl] 20
amide, 5-isopropyl-pyridine-2-sulfonic acid ~[2-[2-methanesulfonylamino
methyl)-pyridine-4-yl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl] 



amide, 5-isopropyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-methoxy 25
phenoxy)-2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridine-4-yl]-pyrimidin-4
yl}-amide, 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridine-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yI]-amide)
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5 30
(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide)   9 July 2003 WO 00l42035 -73
PCT/EPOO/OOI03 5-methyl-pyridine-2-sulfonic acid
[2-[3-(2-hydroxy-ethoxy)-phenyl]-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
5-isopropyl-pyridine-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridine
4-yl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide, 5
5-methyl-pyridine-2-sulfor~ic acid [2-(2-hydroxy-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
(3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-phenoxy}-acetic acid ethyl ester,
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4 10
yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
N-(4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2
methoxy-phenoxy)-pyrimidin-2-yI]-pyridin-2-ylmethyl}-acetamide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid, 15
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
5-methyl-thiazole-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4 20
yl]-8-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
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-yl]-pyridine-2-carboxamidine) 25 Acetic
acid 3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl
pyridine-2-sulfonylamino)-pyrimidin-2-yl]-phenyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester and 



4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 30
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester.   9 July 2003 WO 00I42035 PCT/EP00100103 -74 11. A compound of claim
1, selected from the group consisting of: 5-methyl-pyridine-2-sulfonic acid
[2-[3-(2-hydroxy-ethoxy)-phenyl]-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5 5
(2-methoxy-phenoxy)-pyrimidin-4-yl)-amide, 5-methyl-pyridine-2-sulfonic
acid [2-(2-cyano-pyridin-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, 10
4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5- methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl)-amide,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 15
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester)
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4
yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl)-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-f-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide, 20 .
4-(4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
5-methyl-pyridine-2-sulfonic acid (6-methoxy-5-(2-methoxy-phenoxy)
2-[2-(5-methyl-[1,2,4)oxadiazol-3-yI)-pyridin-4-yl]-pyrimidin-4-yl}-amide,
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2 25
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester. 12. A compound of claim 1, selected from the group consisting of
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid, 30
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5
(2-methoxy-phenoxy)-pyrimidin-4-yl)-amide)   9 July 2003 -75
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6 



methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester. 13. A pharmaceutical composition comprising a compound of any one of
claims 1-12 and a pharmaceutically acceptable carrier and/or adjuvant. i4.
A pharmaceutical composition according to claim 13) additionally comprising
any active compounds selected from antihypertensive drugs,
aritiai-~li~th~nics, anti angina, antithrombotic and lipid lovc~ering
agents as well as antioxidants. 15. The use of a compound as defined in any
of claims 1-12 for the preparation of medicaments for the treatment or
prophylaxis of disorders which 'are associated with abnormal vascular tone
and endothelial dysfunction. 16. A process for the preparation of the
compounds described in any one of claims 1-12, which process comprises: a)
The reaction of a compound of formula (II) O ~~ , O Ri~S~NH O~ N \ O \ (Il)
i \ N O~N   9 July 2003 -76wherein R' is as defined in claim 1, with a
trialkylsilyl cyanide and a trialkylamine to give a compound of formula
(Ia) C R'~S~NH O~ N \ b \ I ~ ~ , I \~ ~N I N~ /i wherein R' is as defined
in claim 1; or b) The reaction of a compound of formula (III) N N O ~~ , O
R'~S~NH (la) wherein R` is as defined in claim 1, with sodium methylate in
methanol to give the corresponding iminoether intermediate, followed, if
desired by treatment with a base such as NaH to give a compound of above
formula (Ia), wherein R' is as defined in claim 1; or c) The reactions
according to above step a) or b), followed by the further conversion of the
compound of formula (Ia) into a compound of formula (I), wherein R2 is a
residue Rz' and R2' is as defined in claim 1; or d) The conversion of a
compound of formula (I), wherein X is as defined in claim 1, R2 is a
residue R2' and R2' is hydroxyamidino, into a compound   9 July 2003 _77_
of formula (I)) wherein Rs 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 compound of formula
(II) O~N O ~~ , O RS~(~ wherein R` is as defined in claim 1, with a
corresponding functionalized alcohol, with tosyl chloride as a reagent, in
the presence of a base to give a compound of formula (I), wherein R2 is
-Y-OR22 and R` and R~ are as defined in claim 1; or f) The reaction of a
compound of formula CI O~ N \ O \ \ ~N CI R2 wherein R' is as defined in
claim 1, with a sulfonamide of the formula (VI) O ~~ , O R'~S~NH z (VI)
9 Juiy 2003 _78_ wherein R' is as defined in claim 1, in a suited solvent
in the presence of a suited base) followed by treatment with methanol to
give a compound of the formula (Id) O~ ~ O R'~S~NH ~ O~ N \ O \ / ~ / (Id)
~N O R2 wherein R' and Rz are as defined in claim 1; or g) The reaction
according to above step f), wherein R2 is cyano and R' is as defined in
claim 1, followed by the further conversion of the product into a compound
of formula (Id), wherein R2 is heterocyclyl or a residue Y-RZ'; or h) The
reaction according to above step f), wherein R' is as defined in claim 1
and (i) R2 is cyano, followed by further conversion of the product into a
compound of formula (Id)) wherein R"` is heterocyclyl or a residue R2'; or
(ii) Rz is -Y-H, followed by further conversion of the product into a
compound of formula (Id), wherein R'' is -Y-RZ~; or i) The conversion of a
compound of the formula (Id)   



9 July 2003 _79_ O R'~S~NH O~ N \ O \ i ~N '2 R wherein R' are as defined
in claim 1 and (id) (i) R2 is lower alkoxycarbonyl-lower alkyl, into a
compound of formula (Id), wherein RZ is carboxy-lower alkyl ar
hydroxy-lower alkyl; or (ii) R2 is carboxy-lower alkyl, into a compound of
formula (Id)) wherein RZ is di-lower alkylcarbamoyl-lower alkyl; or (iii)
RZ is hydroxy or amino, into a compound of formula (Id), wherein R2 is a
residue Y-lower alkanoyl or Y-lower alkoxycarbonyl. 17. Compounds according
to any one of claims 1-12, whenever prepared by the process of claim 16.
18. Compounds according to any one of claims 1-12 for the treatment of
diseases which are associated with abnormal vascular tone and endothelial
dysfunction. 19. The novel compounds, processes and methods as well as the
use of such compounds substantially as described hereinbefore. .Ah.Al
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