NOVEL SULPHONAM DES The present invention is concerned wth
novel sul phonam des and their use as nedi canments. |In particular, the
i nvention is concerned with noveI conpoynds of formula |
[err] '

AN 4019/1

\The present invention is concerned with novel
sulphongmides and their use as medicaments. In particular, the
invention s concerned with novel compounds of formula |

I
whe
R1 sighjfies phenyl, subs jtuted pheny! or heterocyclyl;
R2 signifi i .
R3 signifi koxy or a residue -NR4R>

R3S signifies hidrogen or a residde -(CH2)mR® or
R4 and RS togekher with the N atdm to which they are attached

Rb signifies hydrogen oN

Y signifies oxygen or sulphuk
Z signifies hydrogen, lower-glkyl, aryl, aryl-lower-alkyl,
heterocyclyl or heterocyclyl-lgwer-alkyl;
m signifies 0, 1 or 2; and
n signifies 0, 1 or 2; \
and pharmaceutically usable salts thereof.

Phenyl residues can be substituted by lower-alkyl, lower-
alkoxy, methylenedioxy, ethylenedioxy, lower-alkanoyl, hydroxy,
amino, mono- or di-lower-alkylamino and/or halogen. The term
"lower" used herein denotes groups with 1-7 C atoms, preferably

1-4 C atoms. Alky! and alkoxy groups as well as alkyl groups as
components of alkanoyl groups can be straight~chain or branched.
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wherein Rlerr] signifies phenyl, substitute phﬁP cl

Rl etY] signifies phenyl or substituted phenyl;:ﬁ( éLﬁ@ﬁQSSﬁﬁégié éﬂ%xy

| ower - al koxy or a residue -NR[err]Rerr]; Oek I hyd oy a

resi due -R6 and Rlerr] signifies hydrogen r r.cergt ueiggg% n%i%gg ;3
.tomto ey’ att-achied®d «-m..
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Rlerr] -and Rl err] together with the
signify a N-heterocyclic residue,£
phenyl, cycl oal kyl, heterocycl-

ani no- | ower - al kyl, carboxy- /8

shgni fi es hRANGEO]9M1B&r - al kyl

| ower - alkoxycarbonyl-lomer af
or hydroxy;

S The present inve i€erned with novel
sulphonamides and their use as medicaments. In particular, the
invention is concerned with novel compounds of formula |

R1SO.NH
N XR?
Q \ ‘ ya
N7 T YCH,{CR®RY),CH02
RG

10
" wherein )
R1 signifies phenyl, substituted phenyl or heterocyclyl;
RZ signifies phenyl or substituted pheny};
R3 signifies hydroxy, lower-alkoxy or a residue NR4RS;
15 R% signifies hydrogen or a residue -R6 and
RS signifies hydrogen or a residue -(CH2)mR6 or
R4 and RS together with the N atom to which they are attached
signify a N-heterocyclic residue; .
R6 signifies phenyl, substituted phenyl, cycloalkyl, heterocyclyl,
20 lower-alkyl, hydroxy-lower-alkyl, amino-lower-alkyl, carboxy-
lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;
Ra signifies hydrogen, lower-alkyl or hydroxy;
Rb signifies hydrogen or lower-alkyl;
X signifies oxygen or sulphur;
25 Y signifies oxygen or sulphur;
 Z signifies hydrogen, lower-alkyl, aryl, aryl-lower—alkyl
heteracyclyl or heterocyclyl-lower-aikyl; '
m signifies 0, 1 or 2; and
n signifies 0, 1 or 2;

30 and pharmaceutically usable salts thereof. - \
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Rb si‘gnifies hydrogen or | ower-al kyl: X signifies oxygen or sul phur;

Ys:signifies oxygen or sul phur; Z signifies hydrogen, |ower-alkyl, aryl,
aryl -1 ower - al kyl , het erocycl yl or heterocyclyl-Iower-alkyl; m
signifies 0, 1 or 2, and~ n signifies 0, 1 or 2; and pharnaceutlcally

usabl e sal t Methei, eeth l, pro yl lsopropyl butyl sec. butyl and- tért:butyl are Phenyl

R e *a%béﬁoﬁﬁ' i, Phloph Bl Bbtme™ ! enes o

di - | ower - al khlarnineyo braine ando@dmeﬂmth echtorine being preferred.

Examples of heterocyclyl residues are mono- or bicyclic 5-
and 6-membered heterocyclic residues containing oxygen,
nitrogen or sulphur as the hetero atom(s), such as 2- and 3-furyl,
pyrimidinyl, 2-, 3- and 4-pyridyl, 2-tetrazolyl-4-pyridyl, 1,2-
and 1,4-diazinyl, morpholino, 2- and 3-thienyl, isoxazolyl,
oxazolyl, thiazolyl, imidazolyl, pyrrolyl and tetrazolyl, which can
be substituted e.g. by lower-alkyl, lower-alkanoyl, hydroxy, .
lower-alkanoyloxy, lower-alkoxy, lower-alkoxycarbonyl, formyl,
amino, mono- or di-lower-alkylamino or halogen. N-Heterocyclic
residues formed with R4 and RS are preferably monocyclic '
6-membered heterocyclyl residues which can contain a further
oxygen or nitrogen atom, such as morpholino, piperidino,
piperazino and N4-lower-alkylpiperazino.

Preferred residues R1 are phenyl, which is substituted by
lower-alkyl or lower-alkoxy, and monocyclic heterocyclyl
residues which contain a nitrogen atom, such as pyridyl,
especially 2-pyridyl, and which can be substituted, preferably
monosubstituted, by lower-alkyl. Preferred residues RZ are
phenyl, which is substituted by lower-alkoxy and/or halogen.
Preferred residues R3 are hydroxy and -NR4RS, with R4 being
hydrogen and RS being phenyl or tetrazolyl. R2 is preferably
hydrogen or hydroxy. RDP is preferably hydrogen. X and Y are
preferably oxygen. Z is preferably hydrogen. n is preferably 0 or
1. ' '

The compounds of formula | and their salts are endothelin
receptor inhibitors. They can therefore be used for the treatment
of disorders which are associated with endothelin activities,
especially circulatory disorders such as hypertension, lschemla
vasospasms and angina pectoris.

The compounds of formula | and their salts can be

manufactured in accordance with the invention by
" This Sheét Has Been R
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"l ower* used herein denotes groups with 1-7 C atons, preferably 1-4 C .
atons. Al kyl and al koxy groups as well as al kyl groups as conponents of

al kanoyl groups can be straight-chain Qr br anched. Met hyl , et hyl, :
propyl, isopropyl, butyl, sec.butyl and tert.butyl are exanples of such

al kyl groups. Hal ogen denotes fluorine, chlorine, brom ne and iodine, with

chlorine bein referred. . Exanpl.es _of heterocyclyl, residues are nono-’
or bicycli cc@%’é)mﬂ'%-thsnffeﬁ'gﬁeH%t'@r%é'ﬂmpeupgspgjeg L ni ng oxygen, -
nitrogen or sul phur as the hetero aton(s), such as 2- and-3-furyl,
pyrimdinyl, 2-, 3- and 4-pytgginl. 2-tetrazolyl -4-pyridyl, 1,2- and

1, 4-di azi nyl, norpholino, 2- and}3-thienyl, isoxazolyl, oxazolyl,

XR% azol yl, which can be substituted

, hydroxy, |ower-al kEnhoyl oxy,

e.g. by lower-alkyl, |ower-alk noyl

| ower - al koxy, Iomer-alkoxycaﬁbéﬁn g Rﬁﬁ?ﬁ? agB\i) @z Nono- or

di -1 ower - al kyl am no or hal ogen. Het er ;%Fﬁﬁlﬂ%gidues formed with Rerr]
and Rlerr] are preferably nonocyclic

wherein A represents a residue convertible into a carboxyl
group and R1, R2, X, Y, Z, R3, RP and n have the significance
given above,
into a carboxyl group and optionally converting the hydroxy .group
R3 in a thus-obtained compound of formula 1 in which R3 is
hydroxy into a lower-alkoxy group or a group -NR4RS or into a
pharmaceutically usable salt. '

t hi azol yl, imdazolyl, pyrrolyp

Examples of residues A are especially the formyl group and
the furan-2-yl residue. These residues can be converted into a
carboxy group in a manner known per se by treatment with
oxidizing agents, with groups which are present in the starting
material of formula Il and which are not inert towards the
oxidizing agent which is employed, such as hydroxy groups,
conveniently being protected. A suitable oxidizing agent for the
oxidation of a formyl group to a carboxyl group is e.g. potassium
permanganate. The oxidation can be carried out in a suitable inert
solvent such as benzene in the presence of a crown ether at room
temperature. The hydroxy group explicitly indicated in formula |
as well as hydroxy groups present as R2 and/or in R1 can be
protected in a manner known per se in the form of an ester such
‘as the acetate or as a ketal, e.g. as the acetonide. A furan-2-yl
group can be oxidized to the carboxyl group by treatment with
iodate, e.g. Na periodate in the presence of futhenium
' , acetonitrile .
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6- menbered heterocyclyl residues which can contain a further oxygen or
nitrogen atom such as norpholi-no, piperidino, piperazino and

N4- | ower - al kyl pi per azi no. Prefgrred resi dues Rl are phenyl, which is
substituted by | ower- aIkyI or | ower-al koxy, and nonocyclic heterocyclyl

resi dues 3 ogly | Patesneeci al'l y

2- pyridyly substlt d by |
| ower - al K I “QH gt tut ed by
| ower - al ks siduer e P el or rmay and
-NR[err]R[qL* ' Waox N | ng~pRenyl or
tetrazolylp (€ : or Rb is preferably

hydr ogen. X and

ny hydrogen. n is
preferably 0 or

\ which may be re resented Dy
form. '

Examples, of pharmaceutically usable salts are alkali salts sucﬁ‘
as the Nga%l:‘: and the K salt and alkaline earEIq_7 salts such as the
{ Ca salt and the Mgsalt.

The compounds of formula | exhibit a selective inhibitory
activity on endothelin receptors A and B (ETA and ETB), which can

be demonstrated using the test procedures described hereinafter:

Inhibition of endothelin binding to recombinant ETA receptors

A cDNA coding for human ETA 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 23 |~
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- 3 - The conpounds of forrmula | and their salts are endothelin
receptor inhibitors. They can therefore be used for the treatnent of
di sorders which are associated with endothelin activities, especially
circulatory disorders such as hypertension, ischem a, vasospasns and angi na

pectoris. The conpounds of fornmula |I and their salts can be
manuf actured in accordance with the invention by converting the residue A
in a conpound of fornula I 4 [err]

periodate, e.g. Na periodate in the presence of ruthenium
trichloride in a two-phase system containing CCl4, acetonitrile

and water.

5 The compounds of formula Il are novel and are likewise an
object of the invention. Compounds of formula Il in which A is a
formyl residue can be prepared from corresponding methyl
compounds (see European Patent Publication EP-A 0526708) by
oxidation, e.g. with selenium dioxide (see European Patent

10 Publication EP-A 0601386). Compounds of formula il in which A
is the furan-2-yl residue and Y is oxygen or sulphur can be
prepared starting from compounds of the formula

CH300CCH(RZX)COQCH3
by condensation with 2-furanylamiding to give a 2-furan-2-yl-
{5-XR2)pyrimidine-4,8-diol, replacement of the OH groups by Cl
by treatment with POCI3, reaction of the 4,6-dichloropyrimidine
derivative with a sulphonamide salt of the formula R1SO2NHM and
20 thereafter with a compound of the formula

MY'CH2(CR2Rb),CH208B

whereln Y' represents oxygen or sulphur, M represents a

25 cation, e.g. an alkali cation such as Nat or K+, and B
represents a protecting group and wherein a hydroxy group
which may be represented by R2 is present in protected
form.

30 The thus-formed carboxy group can be converted in a manner
known per se into a lower-alkyl ester (R3 = lower alkoxy) or an
amide (R3 = -NR4R5) or Into a pharmaceutically usable salt.
Examples of pharmaceutically usable salts are alkali saits such
as the Na salt and the K salt and alkaline earth salts such as the

35 Ca salt and the Mg salt. _
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wherein Ar
Rrerr], Re
gi ven above
group R3 in
hydr oxy i nt
phar maceut i
t he fornyl

converted i
oxidizing a
formula Il

epresents a residue convertible into a carboxyl gr oup

rr]l, X Y, Z HRerr], Rerr] and n have the significance
into a carboxyl ‘group and;pptionally converting the hydr

a thus-obtained conpound of forrmula.l in which Rerr] is
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enpl oyed, sofhthe dayrﬂecbuffgrcandsfreezeﬁdnnedﬁaty-ﬂzﬂm pTheecgllsd. A suitable

oxidizing a
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i nert sol ve
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is thaweds Aét-ereaerepeaued ;fremﬂymg/ahavmg eyclerthe roo
suspension is homogenized and centrifuged (25000 x g, 15
minutes, 4°C). After suspension in Tris buffer (75 mM, pH 7.4, 25
mM MgCl2, 250 mM sucrose) 1 ml aliquots (protein content about
3.5 mg/ml) are stored at -850C.

For the binding assay, the freeze-dried membrane
preparations are thawed and, after centrifugation at 200C and

- 25000 g for 10 minutes, re-suspended in assay buffer (50 mM

Tris buffer pH 7.4, containing 25 mM MnCI2, 1 mM EDTA and 0.5%
bovine serum albumin). 100 il of this membrane suspension
containing 5 pg of protein are incubated with 50 pl of 125]-
endothelin (specific activity 2200 Ci/mMol) in assay buffer
(25000 cpm, final concentration 20 pM) and 100 ul of assay
buffer containing varying concentrations of test compound. The
incubation is carried out at 209C for 2 hours or at 4°C for 24
hours. The separation of free and membrane-bound radioligands
is carried out by filtration over a glass fibre filter.

1. Inhibition of endothelin binding to human_placenta
membranes (ETg receptors) (seg Life Sci 44:1429 (1989))

Human placenta is homogenized in 5 mM Tris buffer, pH 7.4,
which contains 1T mM MgCi2 and 250 mM sucrose. The
homogenizate is centrifuged at 49C and 3000 g for 15 minutes,
the supernatant containing the plasma membrane fraction is
centrifuged at 72000 g for 30 minutes and the precipitate is
washed with 75 mM Tris buffer, pH 7.4, which contains 25 mM
MgCl2. Thereafter, precipitate obtained from in each case 10 g of

_original tissue is suspended in 1 _ml of 75 mM Tris buffer, pH 7.4,

containing 25 mM MgCI2 and 250 mM sucrose and freeze-dried at
-200C in 1 ml aliquots.
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tenperature. The hydroxy group explicitly indicated in fornula " as wel | ds
hydr oxy groups present as Rlerr] and/or in Rlerr] can be protected in a
manner known per se in the formof an ter such as the acetate or as a
ketal, e.g. as the acetonide. A furan-2- group can be oxidized to the
carboxyl group by treatnent with

2 Do- phase sig?gm%féﬁiﬁ&ﬁ{geﬁ?ﬂ‘ipgrﬁs§2§ﬁ¢r‘ﬁé¢{rif Bpiap Ly o oride 1
preparations are thawed and, after centrifugation at 20°C and
25000 g for 10 minutes, re-suspended in assay buffer (50 mM
Tris buffer, pH 7.4, containing 25 mM MnCi2, 1 mM EDTA and 0.5%
bovine serum albumin). 100 ul of this membrane suspension
containing 35 pg of protein are incubated with 50 pl of 125]-
endotheline (specific activity 2200 Ci/mMol) in assay buffer
(25000 cpm, final concentration 20 pM) and 100 pl of assay
buffer containing varying concentrations of test compound. The
incubation is carried out at 209C for 2 hours or at 40C for 24

~hours. The separation of free and membrane-bound radioligands
is carried out by filtration over a glass fibre filter.

The inhibitory activity on ETA and ETB receptors of

compounds of formula | determined in these test procedures is
given in Table 1 as the IC50Q, i.e. as the concentration [uM] which

is required to inhibit 50% of the specific binding of 125]-

endothelin.
Table 1
Compound of Example ETAICs50 [uM] | ETg ICs0 [uM]
1 | 73 0.08
2 1.83 0062
5 16.4 0.29
6 38 063
7 18.2 ' i 03
8 13 0.06
9 21.4 0.086
10 13 0.14

On the basis of their capability of inhibiting endothelin
binding, the compounds of formula | can be used as medicament
for the treatment of disorders which are associated with
vasoconstriction of increasing occurrences. Examples of such
disorders are high blood pressure, especially pulmonary high
pressure, as well as sub-arachnmd haemorrhage Further

. This Sheet Has Been Re laced
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The conpounds of fornula 11 are novel and are |ikew se an object of the
| Avention. Conpounds of fornmula Il in which Ais a fornyl residue can be
prepared from correspondi ng nethyl comgounds (see European Patent .

Publ i cati on EP-A 0526708) by oxidation, e.g. with sel enium di oxi de (see

Eur Opterﬁn ]Ifaimﬁt:aﬂ'mbdsi fort whichPthfe @ompotinds Gamcoordarde fwiltrguthel I ndwhi ch
IS e u N- 4 | | Ng-. : e repare :
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CH[ er r ] COCCHtsufficignryooenatrand byacardials ischemid,t nenal inaufficiendyne to

i 2-f AREM| techBin nkdines 4 6.0 t of the OH
r oups by CoopeBral, o, ~edratfRd] ifftate “mqidific and" RgyAasEw of the
4, 6- di chi or S¥pdreme. ngﬁweppmwédwm raGeordapgee nmikhdthe dnventionrean or nul a

Rl err] ST er plddBeanded i ethepbstlerbsis, %ﬂ%ﬁ%é@eﬁfiohhéf freisfuhasis

Wlerr] m[-e%rfléﬂaﬁféérﬁ[ir%ﬁ&&e% gﬁ'{aerr rdlllation, inflammations, gastric
and duodenal ulcers, ulcers cruris, gram-negative sepsis, shock,
glomerulonephritis, renal colic, glaucoma, asthma, in dialysis and
in the therapy and prophylaxis of diabetic complications and
complications in the administration of cyclosporin, as well as
other disorders associated with endothelin activities.

The compounds of formula | can be administered orally,
rectally, parentally, e.g. intravenously, intramuscularly,
subcutaneously, intrathecally or transdermally; or sublingually or
as opthalmalogical preparations, or as an aerosol. Capsules,
tablets, suspensions or solutions for oral administration,
suppositories, injection solutions, eye drops, salves or spray
solutions are examples of administration forms.

Intravenous, intramuscular or oral administration is a
preferred form of use. The dosages in which the compounds of
formula | 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 administration. In
general, dosages of about 0.1-100 mg/kg body weight per day
come into consideration. The preparations containing the
compounds of formula | can contain inert or also pharmaco-
dynamically active additives. Tablets or granulates e.g. can

~ contain a series of binders, fillers, carriers or diluents. Liquid
preparations can be present, for example, in the form of a sterile
water-miscible solution. Capsules can contain a filler or
thickener in addition to the active ingredient. Furthermore,
flavour-improving additives as well as substances usually used
as preserving, stabilizing, moisture-retaining and emulsifying
agents as well as salts for varying the osmotic pressure, buffers
and other additives can also be.present. -
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represents oxygen or sul phur, Mrepresents a cation, e. g.

wherein Y

an-al kali cation such as Na[err] or Klerr], and B represents a-
protecting group and wherein a hydroxyagroup whi ch may be represented
by Rlerr] is present in protected form The thus-forned

carboxy group can be converted in a manner known per se into a | ower-alkyl
ester (Rerr] = wer_ al kox

a pharmaceuti cal | € PLEVIO tmeﬁfaﬁﬂ@e 'gkﬁg‘rralﬁﬁﬁ'@[ﬁ % ﬂb%ﬁrﬁ%} %a%O;I lgt 0

are al kal i

sohiprise adrganic rer Morganic esubstbactissd ¢. avater| lgelatimegart h

salts such pa e Gareh! MAgnbStint%tadlkhte, talc, gum arabic,

polyalkylene glycols and the like. It is a prerequisite that all
adjuvants used in the production of the preparations are non-
toxic.

The following Examples illustrate the invention in more
detail.

Example 1

a) 25 g of resorcinol monomethyl ether and 37 g of dimethyl
chloromalonate were added to a solution of 4.6 g of sodium in

150 mi of methanol. The reaction mixture was stirred at 450C
under argon for 4 hours, filtered and partitioned between toluene/
water. The organic phase was dried with sodium sulphate and the
solvent was distilled off. 40.7 g of methyl (RS)-(3-methoxy-
phenoxy)-acetoacetate were obtained as an oil, MS: (M+H)+ 255.

b) 17 g of acetamidine hydrochloride and 40 g of methyl (RS)-
(3-methoxy-phenoxy)-acetoacetate were added to a sodium
methylate solution prepared from 450 mi of methanol and 11.3 g
of sodium. The reaction mixture was stirred at 200C for 2 hours,
concentrated and partitioned between toluene/water. The
aqueous phase was adjusted to pH 4 with 2N HCl and stirred at
00C for 16 hours. The precipitate was filtered off, washed with
water and ether and dried. 25.7 g of 6-hydroxy-5-(3-methoxy-
phenoxy)-2-methyl-3H-pyrimidin-4-one were obtained as a white
solid, MS: (M+H)* 249.

c) 24.5 ml of Hiinig base and 23.6 ml of POCI3 were added to a
solution of 11.9 g of 6-hydroxy-5-(3-methoxy-phenoxy)-2-
methyl-3H-pyrimidin-4-one in 150 ml of dioxan. The reaction
mixture was stirred at 1200C for 16 hours and thereafter the
excess reagent and the dioxan were distilled off. The residue was
concentrated twice with toluene and partitioned between
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The conpounds of formula | exhibit a selective inhibitory activity on
endothelin receptors A and B (ET[err] and ET[err]), which can be
denonstrated using the test proceduresqgdescribed hereinafter: 1,

I nhi bition of endothelin binding to reconbinant ET[err] receptors A

Zgg?hfom ngCﬁwrngmQNE?r e‘l:n@t@rrdr%é msﬁmmmll‘z’ggcw ) and
ur - an

expressed i ﬁngh t%‘a(‘!\(ﬁ J]@QSQFOE'SPﬂ@}‘éA; ﬁ%fﬁﬁ & Y3 %’(ﬂ

i nsect cel I ovér @ilica |Iw1thehemmwami clicisioromietbardeof 0,139 4,6 15

(5 ma pH 78 ﬂ'%ﬁ&%‘f‘érﬁ%@ Rhaﬁaé&ﬁe%&h@?hwl?aﬁ’ﬁiﬁﬁﬂe?dw&f{ er re-

suspensi on abtained as faiyellowish toil, M1 § +ts28@nded in 800 M of the sane
buffer and freeze-dried at -120[err]C. The cells disintegrate when the

suspension in this hypotonic_buffer_m xtur
d) 9 g of 4,6-dichloro-5- (3-methoxy phenoxy)-2-methyl-

pyrimidine and 17 g of K p-tert.-butylsulphonamide in 35 ml of
dry dimethyl sulphoxide were heated to 1200C under argon for

3 hours. Thereafter, DMSO was distilled off, the residue was
partitioned between ethyl acetate and 1N hydrochloric acid and
the organic phase was washed neutral. The organic phase was
dried, the solvent was evaporated and the residue was treated
with 35 ml of methanol. "11.1 g of p-tert.butyl-N-[6-chloro-5-
(m-methoxyphenoxy)-2- methyl -4-pyrimidinyl- benzenesulphon-
amide, m. p 1709C, were obtained.

e) 11 g of p-tert.butyl-N-[6-chloro-5-(m-methoxyphenoxy)-z-
methyli-4-pyrimidinyl-benzenesulphonamide were added to a
sodium glycolate solution prepared from 35 g of ethylene glycol
and 1.66 g of sodium. The reaction mixture was stirred at 950C
under argon for 16 hours, thereafter treated with 100 ml of 1N
hydrochloric acid and 50 ml of water and extracted twice with
100 ml of ethyl acetate. The organic phase was washed with
water, dried and evaporated. The residue was crystallized from
dichloromethane-isopropyl ether. There were obtained 8.8 g of p-
tert.butyl-N-[6-(2-hydroxyethoxy)-2-methyl-5-(m-
methoxyphenoxy)-4-pyrimidinyl]benzenesulphonamide, m.p.
1390C, MS: (M+H)*+ 488.

) 0.2 g of dimethylaminopyridine and 3.9 ml of acetic
anhydride were added to a solution of 1 g of p-tert.butyl-N-[6-(2-
hydroxyethoxy)-2-methyl-5-(m-methoxyphenoxy)-4-pyrimi-
dinyl]benzenesulphonamide in 40 ml of dichloromethane. The
reaction mixture was stirred at 200C for 3 hours and adjusted to
pH 7 with a sat. NaHCO3 solution. The organic phase was washed
with water, dried and evaporated. The residue was purified over .
silica gel with chloroform. 1.1 g of 2-[6-acetyl-(4-tert.butyl-
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is thawed. After a repeated freeze-dryi ng/thawi ng cycle the suspension is
horogeni zed and centrifuged (25000 x g, 15 mnutes, 4[err]C). After
suspension in Tris buffer (75 mVM pH 304 25 nmM l\/gCI [err], 250 nmM sucrose)
1 m aliquots (protein content about 5 nmg/m) are stored at -85[err]C

For the bi nghagy: x§ oﬁm éﬁﬁﬁé?—S’f 3eth SENHX éﬁa’w fzt-'n@e@hytr-e t hawed
and, after cent C and 25 g (g nutﬁﬁ
re- suspendeﬂyr'ﬁf“gkrs 7 lﬂmﬁ ats wergr O Faﬂ'ﬁ ag, ac Ay 35 v

MC [err], 3 M BPRA and O. 5%bOVI ne serum al bumn). 100 [err]l of this
menbr ane suspension containing 5 [err]g of protein are incubated wth 50
[err]] of 1 25[err]- endothelin (specific activity 2200 C|/n1VbI) in assay

buffer (2500) cp®.2f gnalf 2obhbeacetyl:(@hteot.butykphenyisylphony!pamninod

s carried gakoanesiAy PRy F%@%”é}/"?ﬁﬁ?‘ ?9‘5’%11 "g ”C“-?ﬁte' o

separation aﬁeta@aﬁiﬁ"doné neelepim dioxide |\g§fﬂi iree dﬂr]@d Rf by

filtration dyskarpat! P460C i anfaltctiave for 50 hours. The reaction
mixture was filtered and the filtrate was concentrated. The
residue was partitioned between ethyl acetate and water. The
organic phase was dried, the solvent was evaporated and the
residue was purified over silica gel with chloroform-methanol
95:5. 0.27 g of 2-[6-(4-tert.butyl-phenylsulphonylamino)-2-
formyl-5-(3-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethy! acetate
was obtained as a foam, MS: (M+H)*+ 544,

h) 0.27 g of 2-[6-(4-tert.butyl-phenylsulphonylamino)-2-
formyl-5-(3-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethyl acetate
and 0.19 g of dicyclohexyl-18-crown-6 in 15 ml of benzene were
stirred with 0.078 g of potassium permanganate at 20°C for 16
hours. The reaction mixture was partitioned between toluene and
water. The organic phase was dried and evaporated, and the
residue was purified over silica gel with chloroform-methanol.
0.09 g of 4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-
phenylsulphonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid was obtained as a foam, MS: (M-H)~ 558.

i) 0.09 g of 4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-phenyl-
sulphonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic ‘acid in 4 ml of methanol and 1.5 ml of water was
stirred with 0.05 g of sodium carbonate at 20°C for 2 hours. The
methanol was evaporated and the residue was partitioned
between chloroform and aqueous 1N hydrochloric acid. The
organic phase was dried and evaporated. The residue was purified
over silica gel with chloroform-methanol-water, 60:35:5. There
was obtained 0.034 g of 6-(4-tert.butyl-phenylsulphonylamino)-
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid, MS: (M-H)~ 515.9.
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-6 - - 1. Inhibition of endothelin binding to human pl acenta

merbranes (ET[err] receptors) (see Life Sci 44:1429 (1 989)) Human
pl acenta is honogenized in 5 "M Tris kJyffer, pH 7.4, which contains 1 nM

MyCl [err] and 250 nM sucrose. The honogeni zate is centrifuged at 4[err]C

and 3000 g for 1 5 mnutes, the supernatant containing the plasma nenbrane

fraction is centrifuged at 72000 g éggq#ﬂé;2|1utes and the precipitate is
washed with 75 nM Tris buffer, pH 7. contains 25 nM MC [err].

Thereafter, precipitate obtained fromin each case 10 g of
4-(4-tert.Butyl-phenyisulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid, MS: (M-H)- 550.2, was prepared from 2-chloro-5-
methoxy-phenol in analogy to Example 1 via the following
intermediates:

~a) Methyl (RS)-(2-chloro-5-methoxy-phenoxy)-acetoacetate,

b) 6-hydroxy-5-(2-ch|oro-'5.-methoxy-phenoxy)—2-methyl-3H-
pyrimidin-4-one,

©) 4,6-dichloro-5-(2-chloro-5-methoxy-phenoxy)-2-methyl-
pyrimidine,

d) p-tert.butyl-N-[6-chloro-5-(2-chloro-5-methoxyphenoxy)-
2-methyl-4-pyrimidinyl]benzenesulphonamide,

e) p-tert.butyl-N-[6-(2-hydroxyethoxy)-2-methyl-5-(2-
chloro-5-methoxyphenoxy)-4-pyrimidinyl]benzenesulphonamide,

f) 2'-[6-(4-tert.bUtyI-phénylsulphonylamino)-S-(2-chloro-5-
methoxy-phenoxy)-2-methyl-pyrimidin-4-yloxy]-ethyl acetate,

9) 2-[6-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-2~formyl-pyrimidin-4-yloxy]-ethyl acetate,

h)  4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-phenylsulphonyl-
amino)-5-(2-chloro-5-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid. : '

Example 3
4-(2-Hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-

methoxy-phenylsulphonylamino)-pyrimidin-2-carboxylic acid, MS:
(M-H)- 490.3, was prepared from 4,6-dichloro-5-(3-methoxy-
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original tissue is suspended in 1 ml of 75 nM Tris buffer, pH 7.4,
containing 25 mM MgCl [err] and 250 nM sucrose and freeze-dried at
-20[err]Cin 1 m aliquots. Foi t he bi ndi ng assay, the freeze-dried
menbrane preparations are thawed and, éfter centrifugation at 20[err]C and

25000 g for ' i a8 | sty f ighauf fer,
pH. 7. 4, con%%fﬂ%%wgmﬁﬂwp% I%B an %‘%ﬁ?&e@gﬁn@a bum n).
100 [err]| QWINg niher I8%€8ensi-on containing 35 [err]g of protein are
i ncubated with 50 [err]l of 1 25[err]- endotheline (specific activity 2200

Cerr] 1 o Rbay Nabbe Rlom st ginorpnantenti2ansnay it 8 bmpound.
The i ncubat 4eyl]i4-mathioxy-benzeneztiphonamideyrs or at 4[err]C for 24

hours. The separation of free and nenbrane-bound radioligands is.carried
out by filtration over a glass fibre filter. The inhibitory activity

on ET[err] bhd ENpE®T(2-hatnexi-etboxydrpddrirethoxyrithenoxy keter ni ned in
these test prAFRALSPAMIdin-4-yl]-4-methoxy-benzenesulphonamide,

c) 2-[6-(4-methoxy-phenylsulphonylamino)-5-(m-methoxy-
phenoxy)-2-methyl-pyrimidin-4-yloxy]-ethyl acetate,

d) 2-[6-(4-methoxy-phenylsulphonylamino)-5-(m-methoxy-
phenoxy)-2-formyl-pyrimidin-4-yloxy]-ethyl acetate,

e) 4-(2-acetoxy-ethoxy)-6-(4-methoxy-phenylsulphonyl-
amino)-5-(m-methoxy-phenoxy)-pyrimidine-2-carboxylic acid.

Example 4

a) In analogy to Example 1b, from 34 g of ethyl (RS)-(3-
methoxy-phenoxy)-acetoacetate and 23 g of 2-furanylamidine
there were obtained 15.6 g of 2-(furan-2-yl)-5-(3-methoxy-
phenoxy)-pyrimidine-4,6-diol as a foam, MS: (M+H)+ 300.

b) In analogy to Example 1c), from 15.5 g of 2-(furan-2-yl)-5-
(3-methoxy-phenoxy)-pyrimidine-4,6-diol and 43 ml of POCIl3
there were obtained 15.9 g of 4,6-dichloro-2-(furan-2-yl)-5-(3-
methoxy-phenoxy)-pyrimidine, m.p. 106°C, MS: (M+H)+ 338.

c) In analogy to Example 1d), from 1 g of 4,6-dichloro-2-
(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine and 1.5 g of K p-
tert.butylsulphonamide there were obtained 1.34 g of 4-tert.-
butyl-N-[6-chloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-
pyrimidin-4-yl]-benzenesulphonamide, MS: (M-H)- 513.

d)  In analogy to Example 1e), from 0.3 g 4-tert.butyl-N-[6-
chloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-yi]-
| This Sheet Has Been R,
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glven in Table 1 as the ICJerr], i.e. as the concentration [[err]M which
istrequired to inhibit 50% of the speC|f|c bi ndi ng of 125[err]- endot helin.
REPLACEMENT SHEET -7 -

Table 1 Conpound of Exanple ET[err]qc[err] [[err] M ET[err]lI err]

[[err]lM 'ben'zeneggjé%honamlde and51 2%l of DL-lsopro?yl|8eﬁ§-glycerol %

51;' 83 there wgs obtained 0.25 ggpf (RS)-4-tert buﬁy N- -[6-(2,2- 189'229
0.3 dimethyl-[ 1,3 ]dioxolan-4-yimethoxy)-2-(furan-2-yl)-5-(3-

methoxy-phenoxy)-pyrimidin-4-yl]-benzenesulphonamide, m.p.
1350C, MS: (M-H)- 608_. :

e) A solution of 0.7 g of sodium periodate and 0.015 g of
ruthenium chloride in 10 ml of water was added to a solution of
0.25 g of (RS)-4-tert.butyl-N-[6-(2,2-dimethyl-[1,3]dioxolan-4-
yimethoxy)-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-
yl]-benzenesulphonamide in 3.6 ml of CCl4 and 3.6 ml of aceto-
nitrile. The reaction mixture was stirred at 209C for 1 hour and
extracted with methylene chloride. The organic phase was dried
and evaporated. The residue was purified over silica gel with
chloroform. There was obtained 0.04 g of (RS)-4-(4-tert.butyl-
phenylsulphonylamino-6-(2,2-dimethyl-[ 1,3 ]dioxolan-4-
ylmethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
acid, MS: (M-H)~ 586.

f) A solution of 0.033 g of (RS)-4-(4-tert.butyl-phenyl-
sulphonylamino-6-(2,2-dimethyi-[ 1,3 ]dioxolan-4-ylmethoxy)-5-
(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid in 2 ml of
dioxan was treated with 1.3 ml of 1N HCl and heated to 30°C for
30 minutes. After evaporation the residue was chromatographed
over silica gel with chloroform-methanol-water 60:35:5 as the
eluent and yielded 0.007 g of (RS)-6-(4-tert.butyl-phenyl-
sulphonylamino)-4-(2,3-dihydroxy-propoxy)-5-(3-methoxy-
phenoxy)-pyrimidine-2-carboxylic acid as a foam, MS: (M-H)~ 546.

Example S

In analogy to Example 4e), from 2-[6-(4-tert.butyl-
phenylsulphonylamino)-2-(furan-2-yl)-5-(2-methoxy-phenoxy)-
pyrimidin-4-yloxy]-ethyl acetate there was obtained 4-(2-
acetoxy-ethoxy)-6-(4-tert.butyl-phenylsulphonylamino)-5-(2-
methoxy-phenoxy)-pyrimidine-2-carboxylic acid, MS: (M-H)- 558,
and therefrom in analogy to Example 1i) there was obtained 6-(4-

tert.butyl-phenylsulphonylamino)-4-(2-hydroxy-ethoxy)-5-(2-
xy)s(en
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8 - 13 0.06 9 21. 4
0.086 10 13 _ 0.14 On the basis
of their capability of inhibiting endgtfelin binding, the conpounds of
formula | can be used as nedi canent for the treatnment of disorders which

are associ ameéthoxy-plrsrnsxys-pyrithidine <2-cdarboggticnacid,c M3:er(®p4i)-Exanpl es of
such di sordgﬁ6 g_re hi gh bl ood pressure, especially pulnonary high pressure,
as well as =drachnoi d haenorrhage. Further indications for which the
conpounds in accordance with the invention can be used are coronary

di sorders, cardiac insufficiency, rmigi ocardi al ischem a, renal

I nsufficiency, cerebral ischema, c rnfact, m graine and Raynaud's
syndronme. The conpounds in accordance with the invention can al so be used

| n_atherosct erosic,p hilcoP' Y bader’0.05% YI&T bisi(2 Aixd3-braroliityRd

vascul ar dilation, 1nfla I Ons, tric and dugdenal ulcers, ulcérs

cruris, gra,g?mﬁjﬁuml\;:eag&ﬁkn&@@%abll ml of aniline were added to a
solution of 0.053 g of 6-(4-tert.butyl-phenylsulphonylamino)-4-
(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid in 5 ml of acetonitrile. After 3 hours the reaction
mixture was evaporated and partitioned between ethyl acetate
and water. The organic phase was dried and evaporated, and the
residue purified over silica gel with chloroform. There was
obtained 0.032 g of 6-(4-tert.butyl-phenylsulphonylamino)-4-(2-
hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid phenylamide, m.p. 1430C, MS: (M-H)- 591.

Example 7

4-(2-Hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylsulphonylamino)-pyrimidine-2-carboxylic acid
phenylamide, MS: (M+H)* 567, was obtained in analogy to
Example 6.

Exgmp!g 8

6-(4-tert.Butyl-phenylsulphonylamino)-5-(2-methoxy-
phenoxy)-4-(2-hydroxy-ethoxy)-pyrimidine-2-carboxylic acid
phenylamide, MS: (M-H)- 591, was obtained in analogy to
Example 6. '

Example 9

4-(4-tert.Butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid phenylamide, MS: (M+H)+ 628, was obtained in
analogy to Example 6. '

-

N
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gl omer ul onephritis, renal colic, glaucoma, asthma, in dialysis and in the
t herapy and prophyl axis of diabetic conplications and conplications in the
adm ni stration of cyclosporin, as wel s other disorders associated with
endot helin activities. - The conpounds of forrmula |I can be adm nistered

orally, rectally, parentally, e.qg. Ekgﬁf?gep%usl y, intranuscul arly,
subcut aneously, intrathecally or transdermally; or sublingually or as

opt hal mal ogi cal preparations, or as an aerosol. Capsules, tablets,

suispensi ons or 9@(4t-telrtthlbyl-plhdn)d§u1phehylammo)-ﬁﬂ()aebydmxys i nj ection

sol uti ons, N g of

Sdmini ot rat %ﬁoﬂ&ﬁﬁé (FFhEERoRY-SREASXS L 8 rifiGirfd-2- Eé?ﬂB@ﬁg acid
(1H-tetrazol-5-yl)-amide, MS: (M-H)- 583, was obtained in

analogy to Example 6.
~ Example 11

In analogy to Example 4, paragraph c), d), e), from 4,6-
dichloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine
there were obtained:

é) 5-Isopropyl-pyridine-2-sulphonic acid [6-chloro-2-(furan-
2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-yl]-amide

b) 5-isopropyl-pyridine-2-sulphonic acid [2-(furan-2-yl)-6-
(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidin-4-yl]-
amide

c) 2-[6-[acetyl-(5-isopropyl-pyridin-2-ylsulphonyl)-amino]-
2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethyl
acetate

d  4-(2-acetoxy-ethoxy)-6-(5-isopropyl-pyridin-2-
ylsulphonyl)-amino]-5-(3-methoxy-phenoxy)- pyrlmidme -2-
carboxylic acid

~ and therefrom in analogy to Example 1 there was obtained 4-(2-
hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-yisulphonylamino)-5-
(3-methoxy- phenoxy)-pyrlm|d|ne-2 carboxylic acid, MS: (M-H)-
503.

Example 12

in analogy to Exémple 4, paragraph c), d), e) from 4,6-
dichloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine
there were obtained:

. This Sheet Has Been Re‘p
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| ntravenous, intranuscular or oral adninistrationis a preferred form

of~use. The dosages in which the conpounds of formula |I are
adm nistered in effective anounts depqrgj on the nature of the specific
active ingredient, the age and the requi renents of the patient and the

mode of admg)i st M ethylLpyridineTimbhofiReagerd of 63002 eflftanarL kg body

wei ght per d cong i nto considerati.on, ‘Thg plrgg&ﬁatlons. contal ning the

conpounds o I3tk -MethaxyzRhenpxyinRyrinidiardzyl] €o- dynani cal | y

active additives. Tablets or granulates e.g. can contain a series of

bi nders, filkers, | dil ye . qui d. p r aty be

present, for“/exa o | - h© ["fe‘*Sol uti on.
asraethyl-ByElaifer2 Slighanif! atid  [2RLABAFASTFE:T2;

Capsul es cahydnomai-ethoiiy)Fbr( drmethoxi-phenexyi)rpyritidinm tyd]tamidet i ve

i ngredi ent. Furthernore, flavour-inproving additives as well as

subst ances u'ﬁual lil useg‘d as preserving, stabilizin | sture-retaining

-[2z4Eukan

and emnul si f @)ng 23 s 5'(5’9’%@%?@x5’t9h669¥yg§5t reekbyic
pressure, bwyiredin-2-ylsulphonylamino)-pyrimidin-4-yloxy]-ethyl acetate

d)  4-(2-acetoxy-ethoxy)-6-(5-methyl-pyridin-2-ylsulphonyl)-
amino]-5-(3-methoxy-phenoxy)-pyrimidin-2-carboxylic acid

and therefrom in anaiogy' to Example 1 there was obtained 4-(2-
hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-
(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid, MS: (M-H)-
475.

Example 13

4-(2-Hydroxyethoxy)-5-(3-methoxyphenoxy)-6-(5-methyi-
pyridin-2-ylsulphonylamino)pyrimidine-2-carboxylic acid (1H-
tetrazol-5-yl)amide can be obtained in analogy to Example 6.

 Example 14

(R,S)-6-(2,3-Dihydroxy-propoxy)-5-(3-methoxyphenoxy)-4-
(5-methylpyridin-2-yl-sulphonylamino)-pyrimidine-2-carboxylic
acid can be obtained in analogy to Example 4.

Example 15

6-(4-tert.Butylphenylsulphonylamino)-4-(2,3-dihydroxy-
propoxy)-5-(3-methoxyphenoxy)pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)amide can be obtained in analogy to Example 6.

Example 16

4-tert-Butyl-N-[6-(2-hydroxy-ethoxy)-5-(3-methoxy-
phenoxy)-2-(morpholin-4-ylcarboxy!)-pyrimidin-4-yi]-benzene-
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and other additives can al so be present. The previously nentioned
carrier materials and diluents can conprise organic or inorganic
substances, e.g. water, gelatine, |acygse, starch, nagnesium stearate,
talc, gum arabic, polyal kylene glycols and the like. It is a prerequisite

that all adsummmﬁm MS: tg—w)" 0585} ives obthiredirepmatégpnd are non-
t oxi c. gﬂg Iomﬁng anpl es |IIustrate the invention in nore
a) 25 oﬁ A Fci nononet hyl ether and 37 g of dinethyl

chloronalonate wer e added to a solution of 4.6 g of sodiumin 1 50 m of
met hanol . The reaction nixture wasExampledldt 45[err] C under argon for 4
hours, filtered and partitioned between tol uene/
4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
" pyridin-3-ylamide, MS (M-H)- 592, was obtained in analogy to

Example 6.
Exg' mple 18

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(3-hydroxy-phenyl)-amide, MS: (M-H)- 607, was obtained in
analogy to Example 6.

Examople 1

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(2-hydroxymethyl-phenyl)-amide, MS: (M+H)* 623, was obtained
in analogy to Example 6.

Example 20

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(3-hydroxymethyl-phenyl)-amide, MS (M-H)- 621, was obtained in
analogy to Example 6.

Example 21

(RS)-4-(4-tert-Butyl-phenyisulphonylamino)-6-(2,3-
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid pyridin-3-ylamide; MS: (M-H)- 622, was obtained
in analogy to Example 6. '
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wat er. * The organi ¢ phase was dried with sodi umsul phate and the sol vent was
diistilled off. 40.7 g of nethyl (RS)-(3-nethoxy- phenoxy)-acetoacetate were
obtained as an oil, Ms: (M-H)+ 255. 18 - 8b
- b) 17 g of acetam di ne hydrochloride and 40 g of nethyl (RS)-

( 3- met hoxy- phenoxy) - acet oacet at e mgag%§ﬂ%§g;to a sodi um net hyl ate sol ution
prepared from 450 m of methanol an g of sodium The reaction m xture

was stirred at 20[err]C for 2 hours, concentrated and partitioned between
tol uene/ wat er. (R8)-4-(4-tert-Butyl-phenylsulphonylamino)-6-(2,3-

dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid (3-hydroxy-phenyl)-amide, MS: (M-H)' 637, was
obtained in- analogy to Example 6.

Example 23

0.2 g of 6-(4-tert-butyl-phenylsulphonylamino)-4-(2-
hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid in 5 ml of dimethylacetamide was stirred at 200C

- for 3 hours with 0.04 g of sodium hydride and 0.07 g of 2-chloro-
pyrimidine and the mixture was neutralized with saturated NH4Cl
solution. The reaction mixture was washed with ethyl acetate.
The aqueous phase was adjusted to pH 2 with 1N HCI and
extracted with chloroform. The organic phase was dried, the
solvent was evaporated and the residue was purified over silica
gel with chloroform-methanol-water 60:35:5. There was
obtained 0.16 g of 4-(4-tert-butyl-phenylsulphonylamino)-5-(3-
methoxy-phenoxy)-6-(2-pyrimidin-2-yloxy-ethoxy)-pyrimidine-
2-carboxylic acid, MS: (M+H)*+ 596.

Example A

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

Ingredients Per tablet

Compound of formula | - 10.0-100.0 mg

Lactose 125.0 mg-

Corn starch | | 75.0 mg

Talc 40mg -

Magnesium stearate 1.0 mg

-
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aqueous phase was adjusted to pH 4 with 2N HC and stirred at O[err]C for
6.hours. The precipitate was filtered off,

dried. 25.7 g of
phenoxy) - 2- net hyl
(MtH) + 249. ¢)

to a solution of

stirred at 120[ eQapS

6- hydr oxy- 5- ( 3- et ho
-3Hpyrimdin-4-one were obtained as a white solid, Ms:

washed with water and et her and

1

24.5 m of Hunig lﬁ%‘.@lﬂ%?’ﬁ m of POCl[err] were added
11.9 g of 6-hydroxy-5-(3-net hoxy- phenoxy) - 2-

met hyl - 3H pyri m din-4-one in 150 mM of dioxan. The reaction m xture was

ules dor&alnungsthedfdltmvmgf iregredients cass becagent  and

EQFuShSXZEdBﬁéﬁvﬁéﬁt'heé CrRnsiond BB, dacer . The or gani ¢ phase vas

washed with NaHCCIerr] and with water,

dried and concentrated. The residue

was purifieg, oy t|sl ca gel with hexane and di chl or onet h BE.- ¢ j@ of 4,6-
di chl oro-5- (3 enoxy) - 2- met hyl - pyrim di ne were o aége as a
yel |l owi sh o Qm%'sml\ﬁ Qr .' d) 9 g of

4, 6-di chl or pa2togenet hoxy- phenoxy) - 2- net hyl - 150.0 mg
Corn starch 20.0 mg
Talc 5.0 mg

Example C

Injection solutions can have the following composition:

Compound of formula 1 o 3.0 mg

Gelatine 150.0 mg

Phenol | 4.7 mg

Water for injection solutions _ ad 1.0 mi
Ex D

500 mg of compound of formula | 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 doses,
which can be applied individually.
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pyrim dine and 17 g of K p-tert.-butylsul phonamide in 35 m of dry dinethyl
sul-phoxi de were heated to 120[err] C under argon for 3 hours. Thereafter,
DMSO was distilled off, the residue wag partitioned between—ethyl acetate
and 1 N hydrochloric acid and the organi c phase was ﬂiﬁ‘i neutral . The

organi ¢ phase was dried, the solvent Qdgimgaporated a u m megws
treated with 35 m of rrethanol 11.1 g of p-tert. butyl

(m nmet hoxyphenoxy) - 2- et hyl - [?/rl m di nyl - benzenesul phon- am d m p.
170[err] C, were dbt & poundso the formula ~'8c -

N - XR2

| I
ﬁ/LN YCHo(CRERP),CH20H

3

wherein
R1\signifies phenyl, substituted phenyl or heterocyclyl;
ignifies phenyl or sulstituted phenyl;
R3 siduifies hydroxy, lowek-alkoxy or a residue -NR4R5;
R4 signifjes hydrogen or a residue -R6 and

RS signifisg hydrogen or a resjdue ~(CH2)mR® or
R4 and RS gether with the Nh\om to which they are attached
signify a N- terocycllc residu

R6 signifies phenyl, substituted
lower-alkyl, hydtoxy-lower-alkyl,

enyl, cycloalkyl, heterocyciyl,
mino-lower-alkyl, carboxy-

lower-alkyl or
r Iower-alkyl; '

y4 SImeles
heterocyclyl

oxygen.

3. Compoynds according t \ in which n is @ or 1.
4. Compounds according to any one of claims 1 to 3, in
which R1 signifies phenyl, which is substituted by lower-alkyl or

lower-alkoxy.
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e) 11 g of p-tert.butyl-N-[6-chloro-5-(m met hoxyphenoxy) - 2-

met hyl - 4- pyri m di nyl - benzenesul phonam de were added to a sodi um gl ycol ate
solution prepared from 35 g of ethylene glycol and 1. odium The
reaction mxture was stirred at 95[err] C under argon f 16 hours
thereafter treated with 100 M of 1N hydrochloric aci dlﬂmm”muﬂmm"e
and extracted twice with 100 mM of ethyl acetate. The

washed with water, dried and evapora& d. The residue was crys talli fed*from
di chl or onet hane- i sopropy.l ether. Th | re obtained 8.8 g of p-
tert.butyl-N—[6-( 2- hydr oxyet hoxy) - | -5-(m

nmet hoxyphenoxy) - 4- pyri m di nyl ] benzenesul phonam de, mp. 139[err]C, M5
(MrH) + 488. ) 4, (té}ngogﬁdglweghlgyf@mm@pyrl dine and 3.9 m of acetic
anhydride were added to a solution of 1 g of p-tert. butyl - N-[6-(2-

hydr oxyet hoxy) - 2- met hyl - 5- (m et QOX%}Fhenoxy) 4-pyrim -

di nyl ] benzenesul phonam de in 40 HP di chl oronet hane. The reaction m xture
was stirred at 20[err]C for 3 hours apd adjusted to pH 7 with a sat.

NaHCJ err] solution. The organic ph was V\@(ﬁbed

N YCH, (CR2RP)CHz02

wherein
R1 signifies phenyl, substituted phenyl or heterocyclyl;
RZ signifies phenyl or substituted phenyl;

10 R3 signifies hydroxy, lower-alkoxy or a residue -NR4R5
R4 signifies hydrogen or a residue -R® and
R5 signifies hydrogen or a residue -(CH2)mR® or
R4 and RS together with the N atom to which they are attached
signify a N-heterocyclic residue;

15 RO signifies phenyl, substituted phenyl, cycloalkyl, heterocyclyl,
lower-alkyl, hydroxy-lower-alkyl, amino-lower-alkyl, carboxy-
lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;
R2 signifies hydrogen, lower-alkyl or hydroxy;
Rb signifies hydrogen or lower-alkyl;

20 X signifies oxygen or sulphur;
Y signifies oxygen- or sulphur;
Z signifies hydrogen, lower-alkyl, aryl, aryl-lower-alkyi,
heterocyclyl or heterocyclyl-lower-alkyl; '
m signifies 0, 1 or 2; and

25 n signifles 0, 1 or 2;
and pharmaceutically usable salts thereof.

2. Compounds according to claim 1, in which X and Y are
oxygen.
30
3. Compounds according to claim-1 or 2, in which n is 0 or 1.
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with water, dried and evaporated. The resi due was puri fied-over -sili+eca—gel
wi.;h chloroform 1.1 g of 2-[6-acetyl-(4-tert. butyl-

phenyl sul phonyl) - am nol - (3 - et hoxy zppenoxy) - 2. ety - ] "'l’LlﬂJ”ﬂllJH!ll

O et haxo- Shanosyys 2o vet bl oo ﬁ?intd.b”ty' ooy oth p“"QZ'e% o AL 0.6y of

seleni o e )e © BipbunEl sdhdrding b aiiase. At siaie dufo P iny ang

aut ocl ave f awhigh Rdussgmﬂes aeMmocychathet«emgyclyllrtesxédeawﬂmthne filt a ate
tr

vater. The &?ﬂéﬁ%ﬁs 3 niFOLEH 5D ARG WhIC Ban 66 RGN BY Iyt

resi due was allyifi ed over S|I|ca gel with chlorof ormnethanol 95:5. 0.27 g
of 2-[6-(4-tert.butyl- phenylsulphonylanlno) 2-

fornyl -5-(3-nmet hg henox rimdin--4-yl ox eth acetate
v ( é( y €ompou¥1dsp ccording to Zny gr!e or ¢ alms 1o 5, in

which R2 signifies phenyl, which is substituted by lower-alkoxy
and/or halogen.

7. Compounds according to any one of claims 1 to 6,
~wherein R3 signifies hydroxy or RS.

8. Compounds according to any one of claims 1 to 6,
wherein R3 signifies -NR4RS, RS signifies -(CH2)mR® and R6
signifies phenyl, substituted phenyl, C3-g-cycloalkyl or
heterocyclyl.

9. The compounds according to claim 4,

6-(4-tert.butyl-phenyisulphonylamino)-4-(2-hydroxy-
‘ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic .acid,
~4-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-car-
boxylic acid, _
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylsulphonylamino)-pyrimidine-2-carboxylic acid,
(RS)-6-(4-tert.butyl-phenylsulphonylamino)-4-(2,3-
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid,
6-(4-tert.butyl-phenylsulphonylamino)-4-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-pyrimidine-2-carboxylic acid,
. 6-(4-tert.butyl-phenylisuiphonylamino)-4-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)- pyrlmldme -2- carboxyhc acid
phenylamide,
4-(2- hydroxy-ethoxy)-s-(3-methoxy-phenoxy)-6-(4-
" methoxy-phenylsulphonylamino)-pyrimidine-2-carboxylic acid
phenylamide,

' This Sheet Has Been Reﬂlac
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- 8d°-~ h) 0.27 g of 2-[6-(4-tert. butyl-phenyl sul phonyl am

f or.nyl - 5- (3- met hoxy- phenoxy) - pyri m di n- 4-yl oxy] - et hyl acetate m Q’"H”
- dicycl ohexyl -18-crown-6 in 15 m of beszene were stirred wit h 7”,”"/
pot assi um permanganate at 20[err]C for 1 6 hours. The reaction mi xt ur e
partitioned bet wgs 4L@émbat9l1@h@¢yﬂéul H’@nﬁa&iﬁmd?) Bhéaenitﬁ:ﬁdi(yﬁd and

chi brofor m n@%&% f%%*ﬁdmxw"#&oasy@?es% s4-tatbodiid ek, -

phenyl sul phphentamides- ( 3- net hoxy- phenoxy) - pyr| m di ne-2- carboxylic acid

was obtained as g [ gagerdButitdfenyietiphonylamino)-5-(2-chloro-5- |
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid phenylamide,

4-(4-tert.butyl-phenylsulphonylamino)-6-(2-hydroxy-

ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)-amide.

10. The compounds according to claim 5,

4-(2-hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsul-
phonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
acid, .

4-(2-hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-~ylsul-
phonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
acid.

11. Compounds of the formula

R1SO-NH
N7\ XR?

PN "

A~ "N” TYCH(CR®RP),CH.0Z

wherein A signifies formyl or furan-2-yl and RT, R2, X, Z,
R3, Rb, Y and n have the significance given in claim 1 and
wherein a hydroxy group represented in formula Il by OZ and
a hydroxy group which may be present as R2 can be present
in protected form.

12. The compounds of claims 1-10 for use as medicaments.

- 13. A pharmaceutical preparation, containing a compound of
claims 1-10 and usual carrier materials and adjuvants.

- 14. The use of compounds of claims 1-10 as active
ingredients for the production of medicaments for the treatment
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i) "03.09 g of 4-(2-acetoxy- ethoxy) 6-(4-tert. butyl - p

sul. phony! ani no) - 5- ( 3- net hoxy- phenoxy) - pyri mi di ne- 2- carb mu ﬂl “ ﬂll mtn
of nmethanol and 1.5 m of water was ségrred with 0.05 g
at 20[err]C for 2 hours. The nethanol Was evaporated and the residue was

partiti Onedoﬂﬁilﬁéﬁd'e@“vﬂﬁl@floéﬁé agsbRAdtad swith Rndiorheliar aétﬁﬁ!lés The
organi ¢ phase was dri f&q&vagﬁ% ted. The re due was. purif pver
t

silica gel WE%C'@HVOFUPU ef8t SYCh 35 JiyRertens vvla%ch%[‘!ﬁ'ned
0.034 g of Vagdspasrhshand|anginaypectarimny! ani no)- 4- (

2- hydr oxy- et hoxy) - 5- ( 3- net hoxy- phenoxy) - pyri m di ne-2- carboxylic acid, M5
(MH- 51 5.09. -9 - -
15. A process for the manufacture of compounds of claims

1-10, which process comprises

converting the residue A in a compound of formula Il

R1SO.NH
N7 N\ XR2

A)\\N YCHo(CR®RP),CHo0Z
wherein A represents a residue convertible into a carboxy!
group and R1, RZ, X, Y, Z, R2, R and n have the significance
given in claim 1,
into a carboxyl group and optlonally converting the hydroxy group
R3 in a thus-obtained compound of formula | in which R3 is
hydroxy the hydroxy group R3 is converted into a lower-alkoxy
group or a group -NR4RS or into a pharmaceutically usable salt.

_
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Exanple 2 4-(4-tert.Butyl - phenyl sul phonyl am no) - 5-( 2-chl or o- 5-
met.hoxy- phenoxy) - 6- (2- hydr oxy- et hoxy) --pyki:m di ne- 2- carboxylic acid, Ms:
(MH- 550.2, was prepared from 2-chl oro-5- nethoxy-phenol in analogy to
Exarrplelwathefollowlng|nterrred|ates 24a) Met hyl

(RS) - (2-chl oro- 5- met hoxy- phenoxy) - acet oacetate, b)

6- hydr oxy- 5- (2- chl or o- 5- met hoxy- phenoxy) - 2- met hyl - 34 pyri mi di nRANA4019/136
4, 6-di chl oro-5-( 2-chl oro-5-net hoxy-phenoxy) - 2-net hyl - pyrimdine, d)
p-tert. butyl-N-[6-chl oro-5-(2-chl oro-5-net hoxyphenoxy) -

2-met hyl - 4- pyri m di nyl ] benzenesul phonam de,

Abstract
Compounds of the general formula

R1SO,NH
N v XR2

' S |
X
N~ " YCH,(CR2RP),CHoOH '

5 R3

wherein R1-R6, R2, Rb, X, Y, Z, m and n have the significance given in the
description, can be used as medicaments, especially for the treatment of
disorders which are associated with endothelin activities.
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©opdtert z nyaroxye oxy) - 2- = v
jﬁﬁﬁiébﬁi% pyr GG di lr—%I ] benzen suI NT {:)S Sf Wy
( Bdcri a%&enyls gpyi) no) -5~ (2]c grIption : page ,8 ol
Fnc% """ g %2 -yl oxy] - dt B Cla@iat ¢ pos ¥ paged .o
ut ylpa%?f’eﬂy |Rgaeshyf-an] moT=5- ( 2-|c swigg(s) : paged ... to paged ...
@M’M@ : pagest oyl - oypaped diN: B- vl oxy] - et i Abseaat at épaqu) ..... to paged .=
Albsyraat hQ Moedo- R2- utyl | phenyl suljphonyl - am no) - 5- (
| oo v o jeag wgeob'rﬁ"d" he- 2- paTEdok RECEPT A3277...
dr oxy- et hi le.L'l:l“"lﬂ-.s&?ju' = noxy) 6- (4- !

oxy- phenyl sul phonyl am no) - pyr| m di n- 2- car boxy

lic acid, Ms:

The present invention is concerned with novel

sulphonamides and their use as medicaments.

in particular, the

invention is concerned with novel compounds of formula |

R'SO.NH
N XR?
o
N™

Ra

wherein

R1 signifies phenyl, substituted phenyl or hete
R2 signifies phenyl or substituted pheny};

R3 signifies hydroxy, lower-alkoxy or a residue
R4 signifies hydrogen or a residue -R6 and

YCH{CR2RY),CH02

rocyclyl:

-NR4R5

RS signifies hydrogen or a residue ~(CH2)mR6 or
R4 and R° together with the N atom to which they are attached

signify a N-heterocyclic residue; .

RE signifies phenyl, substituted phenyl, cycloalkyl, heterocyclyl,

lower-alkyl, hydroxy-lower-alkyl,

amino-lower-alkyl,

carboxy-

lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;
Ra@ signifies hydrogen, lower-alkyl or hydroxy;, -

RD signifies hydrogen or lower-alkyl;
X signifies oxygen or sulphur;
Y signifies oxygen or sulphur;

Z signifies hydrogen, lower-alkyl, aryl, aryl- Iower-alky!,.

heterocyclyl or heterocyclyl-lower-atkyl;
m signifies 0, 1 or 2; and

n signifies O, 1 or 2;

and pharmaceutically usable salts thereof.

E
.-.-.'.-_
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¢MH)y:- 490.3, was prepared from 4, 6-di chl or o-5-( 3- met hoxy-

- 10+ phenoxy)-2-nethyl -pyrimdine in anal ogy to Exanple 1 via the
followi ng internediates: a)

N- [ 6- Chl or o- 5- ( 3- met hoxy- phenoxy) - 2-+€2 yl-pyrl m di n-
4-yl ] -4- met hoxy- benzenesul phonam de,

met byl -pyri i ne RSV eSS oA e ﬂ@é%% By doweyalkyl, lower-
2- [ 6- ( 4- met atkaxyphemsthylepedigxyyretbylehadioxy: Howsﬁr-alkanoyl hydroxy,
“amino, mono- or di-lower-alkylamino and/or halogen. The term

"lower" used herein denotes groups with 1-7 C atoms, preferably

1-4 C atoms. Alkyl and alkoxy groups as well as alkyl groups as
components of alkanoyl groups can be straight-chain or branched.

Methyl, ethyl, propyl, isopropyl, butyl, sec.butyl and tert.buty! are
examples of such alkyl groups. Halogen denotes fluorine,
chlorine, bromine and iodine, with chlorine being preferred.

Examples of heterocyclyl residues are mono- or bicyclic 5-
and 6-membered heterocyclic residues containing oxygen,
nitrogen or sulphur as the hetero atom(s), such as 2- and 3-furyl,
pyrimidinyl, 2-, 3- and 4-pyridyl, 2-tetrazolyl-4-pyridyl, 1,2-
and 1,4-diazinyl, morpholino, 2- and 3-thienyl, isoxazolyl,
oxazolyl, thiazolyl, imidazolyl, pyrrolyl and tetrazolyl, which can
be substituted e.g. by lower-alkyl, lower-alkanoyl, hydroxy,
lower-alkanoyloxy, lower-alkoxy, lower-alkoxycarbonyl, formyl,
amino, mono- or di-lower-alkylamino or halogen. N-Heterocyclic
residues formed with R4 and RS are preferably monocyclic
6-membered heterocyclyl residues which can contain a further
oxygen or nitrogen atom, such as morpholino, piperidino,
pi'perazino and N4-lower-alkylpiperazino.

Preferred residues R1 are phenyl, which is substituted by
lower-alkyl or lower-alkoxy, and monocyclic heterocyclyl
‘residues which contain a nitrogen atom, such as pyridyl,
especially 2-pyridyl, and which can be substituted, preferably
monosubstituted, by lower-alkyl. Preferred residues. R2 are
phenyl, which is substituted by lower-alkoxy. and/or halogen
Preferred residues R3 are hydroxy and -NR4RS, Wlth R4 being .
hydrogen and R being pheny! or tetrazolyl. Ra gs preferably
hydrogen or hydroxy. RD is preferably hydrogen. ';fX'and Y are
preferably oxygen. Z is preferably hydrogen. n ts preferably Q or. . -
1. o ' REPLACEMENT SHEI
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phenoxy) - 2- met hyl - pyri mi di n-4-yl oxy] -ethyl acetate, d)

2-[ 6- (4- et hoxy- phenyl sul phonyl am no) - 5- ( m net hoxy-

phenoxy) - 2-fornyl - pyrim di n-4-yl oxy] -ethyl acetate, e) 4- (

2- acet oxy- et hoxy) - 6- (4- net hoxy- phenyl s honyl -

am no) - 5- (m net hoxy- phenoxy) - pyri m di ne- 2- car boxyl i ¢ aci d. a) In

anal ogy to EXaWD"ﬁwé“borﬁE@ﬁhaé 8f Fhreuhy | 4RP)thedkr salts are endothelin

nmet hoxy- phenoxy - acet

t at d 23 q.,of
obt ai ned 15.7€C§PEPT J0N itors. g'@{é}y ga@gtr}%{aﬁca FYsRY For tHE' Gredtient
phenoxy) - pyrefdisorierstwhich afe adsooiateds: withi-endatbelin Betivitiesnal ogy to

(3o met hoxy. (FRRERINY pirEfiione. dIScPleG "Suleas hyRertsasien, 5oNsmiay e e
obt ai ned 15.@aspspasms- ahd:rdrrgmaaaqaﬁmr@a 2-yl)-5-(3-

The compounds of formula | and their salts can be
manufactured in accordance with the invention by

converting the residue A in a compound of formula i

RSO.NH - REPLACEMENT SHEET
; ’ . e j H
2 .
i/ " m || . 4marwey -
A7 N YCH,(CR3R?),CHa0Z e

wherein A represents a residue convertible into a carboxyl
group and R1, RZ, X, Y, Z, R, RP and n have the significance
given ‘above, :
into a carboxyl group and optlonally convertmg the hydroxy group
R3 in a thus-obtained compound of formula | in which R3 is
hydroxy into a lower-alkoxy group or. a group -NR4R> or into a
pharmaceutically usable salt.

Examples of residues A are especially the formyl group and
the furan-2-yl residue. These residues can be converted into a
carboxy group in a manner known per se by treatment with
oxidizing agents, with groups which are present in the starting
material of formula Il and which are not inert towards the
oxidizing agent which is employed, such as hydroxy groups,
conveniently being protected. A suitable oxidizing agent for the
oxidation of a formyl group to a carboxyl group is e.g. potassium
permanganate. The oxidation can be carried out in a suijtable inert
solvent such as benzene in the presence of a crown ether at room
temperature. The hydroxy group explicitly indicated in formula |
as well as hydroxy groups present as R2 and/or in R1 can be
protected in @ manner known per se in the form of an ester such
as the acetate or as a ketal, e.g. as the acetonide. A furan-2-yl
group can be oxidized to the carboxyl group by treatment with



met hoxy- phenoxy) -pyrimdine, mp. 106[err]C, Ms: (MrH)+ 338. c¢) In
anal ogy to Exanple 1d), from1l g of 4,6-dichloreo-2-
(furan-2-yl)-5-(3-net hoxy-phenoxy)-pyrimdirne and 1.5 g of K p-
tert. butyl sul phonam de there were obtained 1.34 g of 4-tert.-
butyl - N-[ 6-chl or o- 2- (furan-2-yl)-5-(3-net hoxy- phenoxy) -
pyri m di n-4-yl]-benzenesul phonam de, Ms: (MH)- 513. d) 1In analogy to
Exanple 1le), fromO0.3 g 4-tert.butyl-N]6-
chl oro-2- (furan-2-yl)-5-(3-net hoxy- plenoxy) - pyri m di n-4-yl]-
benzenesul phonam de and 12 m of DL-isopropyli dene-gl ycerol there was
obt ai ned 0PEsiagade, erts) Na-peniedae: in the psesgnce of ruthenium

trichloride In a two-phase system containing CCl4, acetonitrile

and water.

The compounds of formula Il are novel and are likewise an
object of the invention. Compounds of formula Il in which A s a
formy! residue can be prepared from corresponding methy!
compounds (see European Patent Publication EP-A 05267.08) by
oxidation, e.g. with selenium dioxide (see European Patent
Publication EP-A 0601386). Compounds of formula Il in which A
is the furan-2-yl residue and Y is oxygen or sulphur can be
prepared starting from compounds of the formula

CH300CCH(RZX)COOCH3

by condensation with 2-furanylamidine to give a 2-furan-2-yi-
(5-XR2)pyrimidine-4,6-diol, replacement of the OH groups by Cl
by treatment with POCI3, reaction of the 4,6-dichloropyrimidine
derivative with a sulphonamide salt of the formula R1SOzNHM and
thereafter with a compound of the formula

MY'CH2(CR2RP),CH20B

wherein Y' represents oxygen or sulphur, M represents a
cation, e.g. an alkali cation such as Nat or K+, and B
represents a protecting group and wherein a hydroxy group
which may be represented by R2 is present in protected
form.

The thus-formed carboxy group can be converted in a manner
known per se into a lower-alkyl ester (R3 = fower alkoxy) or an
amide (R3 = -NR4RS5) or Into a pharmaceutically usable salt.
Examples of pharmaceutically usable salts are alkali salts such
as the Na salt and the K salt and alkaline earth salts such as the
Ca salt and the Mg salt.
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di met hyl - [ 1, 3] di oxol an- 4-yl met hoxy) - 2- (furan-2-yl)-5-(3-

nmet hoxy- phenoxy) - pyri m di n-4-yl ] - benzenesul phonam de, mp. 135[err]C, M5
(MH)- 608. e) A solution of 0.7 g @f _sodium periodate and 0.015 g of

rutheniumchloride in 10 mM of water was added to a solution of 0.25 g of
(RS)-4-tert.butyl-N-[6-(2,2-dinethyl-[1, 3]di oxol an- 4-

yl met hoxy) - 2- (* == VL) -5 ( t - YY) 2 Py ALdine 4o
yI]-benzenesyLaﬂkﬁgﬁﬁgéopﬁa§.§¥ﬁ%"@ﬁﬁ%tgF%&%?¥dﬁd%géghgk 8?"%5%{%- nitrile.
The react iagtivitan engdethelinrmesepiore @ @nd 8 {BFA1and FTBhowaigh £ahed with
met hyl ene (ol o} ' i 0 resi due
was purif iﬁt;é(; ogldégﬁg'frﬁtﬂgg g%?‘ami?ghgﬁopgﬁ%érian’? @hgggc%gﬂog? E;Tﬁlﬁggﬂég?m g of
(RS)-4-(4-tert. butyl- phenyl sul phonyl am no-6- (2, 2-di et hyl -[ 1, 3] di oxol an- 4-
yl met hoxy)l; 5-1nBibiEibhosY - dridthelin Bifdificditoeretarab ET paqie¢epkBrs (M H) -
586. f) A solution o . g o -4-(4-tert. butyl -phenyl -
sul phonyl am no- 6-( 2, 2-di net hyl -[ 1, 3] di oxol an- 4-yl net hoxy) - 5-

A cDNA coding for human ETA 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 23 |

fermentor are centrifuged off (3000 x g, 15 minutes, 4°C) 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 mi
of the same buffer and freeze-dried at -120°9C. The cells
disintegrate when the suspension in this hypotonic buffer mixture
is thawed. After a repeated freeze-drying/thawing cycle the
suspension is homogenized and centrifuged (25000 x g, 15

" minutes, 4°C). After suspension in Tris buffer (75 mM, pH 7.4, 25
mM MgCl2, 250 mM sucrose) 1 ml aliquots (protein content about
3.5 mg/mi) are stored at -85°C.

For the binding assay, the freeze-dried membrane _
preparations are thawed and, after centrifugation at 20°9C and

25000 g for 10 minutes, re-suspended in assay buffer (50 mM
Tris buffer pH 7.4, containing 25 mM MnCl2, 1 mM EDTA and 0.5%

bovine serum albumin). 100 p! of this membrane suspension
containing 5 pg of protein are incubated with 50 pl of 125]-
endothelin (specific activity 2200 Ci/mMol) in assay buffer
(25000 cpm, final concentration 20 pM) and 100 pl of assay

buffer containing varying concentrations of test compound. The
incubation is carried out at 20°C for 2 hours or at 40C for 24 .
hours. The separation of free and membrane-bound radigligands .
is carried out by filtration over a glass fibre filter. e
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( 3- met hoxy- phenoxy) - pyri mi di ne-2-carboxylic acid in 2 nl of dioxan was
treated with 1.3 nl of 1 N HC and heated to 90[err]C for 30 mnutes. After
evaporation the residue was chromatograghed over silica gel with

chl or of orm met hanol -water 60:35:5 as the—=eluent and yi el ded 0.007 g of
(RS)-6-(4-tert. butyl -phenyl - sul phonyl am no)-4-( 2,

3-di hydr oxy- propoxy) - 5- ( 3- net hoxy- phenoxy) -pyri m di ne- 2- carboxylic acid as
a foam Ms: (MH)- 546.

-REPLACENENMSHEEMMW_L_‘M@MMM&M I'n anal ogy to
honyl sul pIBSHETAES ELE e iiects) isee.LifeSeid4514R9161989)) -
pyri m di n- ﬁ yl oxy] -.et hyl acet atle t here was obtai ned 4-(2-
et hoxy- Sthe"éi) Hadint df“-‘”? %afe%%@%nif%@'?ﬁ“w Tk Buttee pHazett,
therefromi a‘F 'E‘% MaCi2)andh@>0 waM sueraiseedThe( 4-
tert.butyl M?ﬁﬁgbﬁwanboﬁs%éﬁ’tﬂ"mgéﬁ G- 49e" XY -FHHO*Y or {2 minutes,
the supernatant containing the plasma membrane fraction is
centrifuged at 72000 g for 30 minutes and the precipitate is
washed with 75 mM Tris buffer, pH 7.4, which contains 25 mM
MgCl2. Thereafter, precipitate obtained from in each case 10 g of
original tissue is suspended in 1 ml of 75 mM Tris buffer, pH 7.4,
containing 25 mM MgCl2 and 250 mM sucrose and freeze-dried at
-209C in 1 ml aliquots.

For the binding assay, the freeze-dried membrane
preparations are thawed and, after centrifugation at 20°C and
25000 g for 10 minutes, re-suspended in assay buffer (50 mM
Tris buffer, pH.7.4, containing 25 mM MnCI2, 1 mM EDTA and 0.5%
bovine serum albumin). 100 pl of this membrane suspension

~ containing 35 pg of protein are incubated with 50 pl of 125}-
endotheline (specific activity 2200 Ci/mMol) in assay buffer
(25000 cpm, final concentration 20 pM) and 100 ul of assay
buffer containing varying concentrations of test compound. The
incubation is carried out at 200C for 2 hours or at 4°C for 24
hours. The separation of free and membrane-bound radioligands
is carried out by filtration over a glass fibre filter.

The inhibitory activity on ETA and ETR receptors of

compounds of formula | determined in these test procedures is
given in Table 1 as the IC50, i.e. as the concentration [uM] which

is required to inhibit 50% of the specxﬁc binding of 125|-
endothelin.

REPLACEMENT SHEET
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- 12 - et hoxy- phenoxy) - pyri m di ne- 2- car boxyli c acid, —MEH) o 516 4,
Exanpl e 6 0.2 m of Hunig base, 0.052 g of REPLACEME‘NT.SH.?ET
aa " PN AR p

bi s- (2- oxo- 3-oxazol i di nyl)- phosphinigc sacid chloride and}0
were added to a solution of 0.053 g of —
6- (4-tert. butyl - phenyl sul phonyl am no) - 4-
(2- hydr oxy- et hoxy) - 5- ( 3- met hoxy- phenox

m of acetonitrile.

partitioned

etweer—et-hy—aceti-at-e.
and evapor at{digmpodndhef Example p

After 3 hours the reaction m xture
and . water The orqganic

Jor1r—e ne
L 4 MAR 1997
rimdine-2- cdribaxylic acid ifp

s evaporated and

There was

Ur i ETRACsy §pMJi | i EEI'BQGJSQV\[;EM] chl orjoform .

1 73 ' 0.08

2 1.83 0062

S 16.4 0.29

6 38 063
7 18.2 03
8 13 0.06

9 21.4 0.086
10 13 0.14

On the basis of their capability of inhibiting endothelin
binding, the compounds of formula | can be used as medicament

for the treatment of disorders which are associated with

vasoconstriction of increasing occurrences.
disorders are high blood pressure, especially pulmonary high
pressure, as well as sub-arachnoid- haemorrhage. Further

Examples of such

indications for which the compounds in accordance with the
invention can be used are coronary disorders, cardiac
insufficiency, renal and myocardial ischemia, renal insufficiency,
cerebral ischemia, cerebral infact, migraine and Raynaud's
syndrome. The compounds in accordance with the invention can
also be used in atherosclerosis, the prevention of restenosis
after balloon-induced vascular dilation, inflammations, gastric
and duodenal ulcers, ulcers cruris, gram-negative sepsis, shock,
glomerulonephritis, renal colic, glaucoma, asthma, in dialysis and
in the therapy and prophylaxis of diabetic complications and
complications in the administration of cyclosporin, as well as
other disorders associated with endothelin activities.

The compounds of formula | can be administered orally,
rectally, parentally, e.g. intravenously, intramuscularly,
subcutaneously, intrathecally or transdermally; or sublingually or
as opthalmalogical preparations, or as an aerosol. Capsules,
tablets, suspensions or solutions for oral administration,
suppositories, injection solutions, eye drops, salves or spray
solutions are examples of administration forms.

OT




obtai hed 0.032 g of 6-(4-tert.butyl-phenyl sul phonyl am no) - 4- ( 2-

hydr oxy- et hoxy) - 5- ( 3- net hoxy- phenoxy) - pyri m di ne-2- carboxylic acid
phenyl am de, mp. 143[err]C, Ms: (MH) x,591.
Exanple 7 4- ( 2- Hydr oxy- et hoxy) - 5- ?g--rret hoxy- phenoxy) - 6- ( 4-

met hoxy- phenyl sul phonyl-am no) - pyri m di ne- 2-car boxyl i c acid phenyl am de, M5
(M+H) + 567, was obtained in analogy to Exanple 6.

Exanpl e 8 6- (4-tert.Butyl - phéenyl sul phonyl am no) - 5- ( 2- met hoxy-

-

phenoxy) - 4- ( 2- hy dHONRVENEBISy ) Indgamisguias- orcarabRdminisiiadighday®ani de,
M5 (M H) - S9bref@pe@XAMF iife. 2P Bosayes¥XRWHicK the compounds of
Exanmpl e 9 - . .
formula | 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 administration. In
general, dosages of about 0.1-100 mg/kg body weight per day
come into consideration. The preparations containing the
compounds of formula | can contain inert or also pharmaco-
dynamically active additives. Tablets or granulates e.g. can
"contain a series of binders, fillers, carriers or diluents. Liquid
preparations can be present, for example, in the form of a sterile
water-miscible solution. Capsules can contain a filler or
thickener in addition to the active ingredient. Furthermore,
flavour-improving additives as well as substances usually used
as preserving, stabilizing, moisture-retaining and emulsifying
agents as well as salts for varying the osmotic pressure, buffers
. and other additives can also be.present.

The previously mentioned carrier materials and diluents can
comprise organic or inorganic -substances, e.g. water, gelatine,
lactose, starch, magnesium stearate, talc, gum arabic,
polyalkylene glycols and the like. It is a prerequisite that all

adjuvants used in the production of the preparations are non-
toxic. ‘

The following Examples illustrate the invention in more __ |
detail. | "REPLACEMENT SHEET

Example 1 . . 4 MAR 1997

a) 25 g of resorcinol monomethyl ether and 37 g of dimé@hyL
chloromalonate were added to a solution of 4.6 g of sodium in
150 ml of methanol. The reaction mixture was stirred at 450C
under argon for 4 hours, filtered and partitioned between toluene/
water. The organic phase was dried with sodium sulphate and the
solvent was distilled off. 40.7 g of methy! (RS)-(3-methoxy-
phenoxy)-acetoacetate were obtained as an oil, MS: (M+H)+ 255,




4-(4-tert.Butyl - phenyl sul phonyl am no) - 5- ( 2- chl or o- 5-

nmet hoxy- phenoxy) - 6- ( 2- hydr oxy- et hoxy) - pyri m di ne-2- carboxylic acid
phenyl am de, M5: (MrH)+ 628, was obtaiged in anal ogy to Exanple 6.
REPLACEMENT SHEET —_ - 13 -

Exanpl e 10 4-(4-tert. Butyl-phenyl sul phonyl am no) - 6- ( 2- hydr oxy-
et hoxy) - 5- ( 3- net hoxy- phenoxy) - pyri m di ne- 2- carboxylic acid
(1Htetrazol -5-yl)-amde, M5 (MH- 583, was obtained in

b) 17 g of acetamidine hydrochloride and 40 g of methy! (RS)-
(3-methoxy-phenoxy)-acetoacetate were added to a sodium
methylate solution prepared from 450 mi of methanol and 11.3 g
of sodium. The reaction mixture was stirred at 209C for 2 hours,
concentrated and partitioned between toluene/water. The
aqueous phase was adjusted to pH 4 with 2N HC! and stirred at
00C for 16 hours. The precipitate was filtered off, washed with
water and ether and dried. 25.7 g of 6-hydroxy-5-(3-methoxy-
'phenoxy)'-Z-methyI-3H-pyrimidin-4-one were obtained as a white
solid, MS: (M+H)+ 249.

c) 24.5 ml of Hunig base and 23.6 ml of POCI3 were added to a
solution of 11.9 g of 6-hydroxy-5-(3-methoxy-phenoxy)-2-
methyl-3H-pyrimidin-4-one in 150 ml of dioxan. The reaction
mixture was stirred at 1200C for 16 hours and thereafter the
excess reagent and the dioxan were distilled off. The residue was
concentrated twice with toluene and partitioned between

chloroform-water. The organic phase was washed with NaHCO3

~ and with water, dried and concentrated. The residue was purified
over silica gel with hexane and dichloromethane. 9.1 g of 4,6-
dichloro-5-(3-methoxy-phenoxy)-2-methyl-pyrimidine were
obtained as a yellowish ail, MS: (M+H)+ 286.

d) 9 g of 4,6-dichloro-5-(3-methoxy-phenoxy)-2-methyl-
pyrimidine and 17 g of K p-tert.-butylsulphonamide in 35 ml of
dry dimethyl sulphoxide were heated to 120°C under argon for
3 hours. Thereafter, DMSO was distilled off, the residue was
partitioned between ethyl acetate and 1N hydrochloric acid and
the organic phase was washed neutral. The organic phase was
dried, the solvent was evaporated and the residue was treated

~ with 35 ml of methanol. 11.1 g of p-tert.butyl-N-[6-chloro-5-
(m-methoxyphenoxy)-2-methyl-4-pyrimidinyl-benzenesulphon-
amide, m.p. 1709°C, were obtained. '

REPLACEMENT suee:
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anal ogy to Exanple 6. Exanple 1 1 | n anal ogy
to Exanple 4, paragraph c), d), e), from4, 6-

di chl oro-2- (furan-2-yl)-5-(3-net hoxy-_plgenaxy)-pyrimdine there were

obtai ned: a) 5-1 sopropyl - pyri di ne- 2=sul phonic acid [6-chloro-2-(furan-
2-yl)-5-(3-net hoxy- phenoxy)-pyri mdin-4-yl]-amde b)

5-isopropyl - pyridi ne-2-sul phonic acid [2-(furan-2-yl)-6-

(2- hydr oxy- et hoxy) - 5-( 3- met hoxy- phenoxy) - pyri m di n-4-yl]- am de c)

2-[ 6-[aceky! - (31 xppoPmHteptbuty-Ne-{B-ehiaraeBy(m-methalxyphenoxy)-2-

2-(furan-go é/tl'?yl 445 TR b MR pRERLiGh "whrY RhlePldly s acetate
sodium glycolate solution prepared from 35 g of ethylene glycol
and 1.66 g of sodium. The reaction mixture was stirred at 950C
under argon for 16 hours, thereafter treated with 100 ml of 1N
hydrochloric acid and 50 ml of water and extracted twice with
100 ml of ethyl acetate. The organic phase was washed with
water, dried and evaporated. The residue was crystallized from
dichloromethane-isopropy! ether. There were obtained 8.8 g of p-
tert.butyl-N-[6-(2-hydroxyethoxy)-2-methyl-5-(m-
methoxyphenoxy)-4-pyrimidinyl]benzenesulphonamide, m.p.
1399C, MS: (M+H)+ 488. |

) 0.2 g of dimethylaminopyridine and 3.9 ml of acetic
anhydride were added to a solution of 1 g of p-tert.butyl-N-[6-(2-
hydroxyethoxy)-2-methyl-5-(m-methoxyphenoxy)-4-pyrimi-
dinyl]benzenesulphonamide in 40 ml of dichloromethane. The
reaction mixture was stirred at 200C for -3 hours and adjusted to
pH 7 with a sat. NaHCO3 solution. The organic phase was washed
with water, dried and evaporated. The residue was purified over
~_silica gel with chloroform. 1.1 g of 2-[6-acetyl-(4-tert.butyl-

| phenylsulphonyl)-amino]-5- -(3-methoxy-phenoxy)-2-methyl-
pyrimidin-4-yloxy]-ethyl acetate were obtained as a foam, MS: (M
+ H)*+ 572

g 0.2 g of 2-[6-acetyl-(4-tert.butyl-phenylsulphonyl)-amino]-
5-(3-methoxy-phenoxy)-2-methyl-pyrimidin-4-yloxy]-ethyl
acetate and 0.6 g of selenium dioxide were stirred in 10 ml of
dioxan at 140°C in an autoclave for 50 hours. The reaction
mixture was filtered and the filtrate was concentrated. The
residue was partitioned between ethyl acetate and water. The
organic phase was dried, the solvent was evaporated and the
residue was purified over silica gel with chloroform-methanol
95:5. 0.27 g of 2-[6-(4-tert.butyl-phenylsulphonylamino)-2- -
formyl-5-(3-methoxy-phenoxy)-pyrimidin-4-yloxy]- ethyl acetate

was obtained as a foam, MS: (M+H)+ 544. S REPLACEMENT SHEET

-4 MAR 1997




d) -4-(2-acetoxy-ethoxy)-6-(5-isopropyl-pyridin-2-

yl sul phonyl ) - am no] - 5- ( 3- met hoxy- phenoxy) - pyri m di ne-2- carboxylic acid
and therefromin analogy to Exanple 1 ddere was obtai ned 4-(2-

hydr oxy- et hoxy) - 6- ( 5-i sopropyl - pyri di=r—2-yl sul phonyl am no) - 5-

( 3- met hoxy- phenoxy) - pyri m di ne- 2-carboxylic acid, M5 (MH)- 503.
Exanple 1 2 In anal ogy to Exanple 4, paragraph c), d), e) from4, 6-

?40{] oro- I'%) (1 u(r)a£72 Y, )gfg ('Ee-ttg?txiéu?{:‘leBRé}%is”Gféhg‘n9lar}ﬁino)-z-
formyl-5-(3-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethyl acetate -
and 0.19 g of dicyclohexyl-18-crown-6 in 15 ml of benzene were
stirred with 0.078 g of potassium permanganate at 20°C for 16
hours. The reaction mixture was partitioned between toluene and
‘water. The organic phase was dried and evaporated, and the
residue was purified over silica gel with chloroform-methanol.
0.09 g of 4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-
phenylsulphonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid was obtained as a foam, MS: (M-H)~ 558.

i) 0.09 g of 4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-phenyl-
sulphonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxyli'é acid in 4 ml of methanol and 1.5 ml of water was
stirred with 0.05 g of sodium carbonate at 20°C for 2 hours. The
methanol was evaporated and the residue was partitioned
between chloroform and aqueous 1N hydrochloric acid. The

. organic phase was dried and evaporated. The residue was purified
over silica gel with chloroform-methanol-water, 60:35: 5. There
was obtained 0.034 g of 6-(4-tert.butyl-phenylsulphonylamino)-
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid, MS: (M-H)~ 515.9.

. .
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a) 5- Met

hyl - pyri di ne- 2- sul phoni ¢ acid [6-chl oro-2-(furan-2-

yl ) -5=(3-nmet hoxy- phenoxy)-pyri mdin-4-yl]-amde b)
5- et hyl - pyri di ne- 2- sul phonic acid [2-(§ wan-2-yl)-6-(2-

hydr oxy- et

hoxy) - 5- ( 3- net hoxy- phenoxy) -pyti m di n-4-yl]-am de c¢)

2-[2-(furan-2-yl)-5-(3-net hoxy- phenoxy) - 6- (5- net hyl -

pyridin-2-

yl sul phonyl am no) - pyri m di n-4-yl oxy] -et hyl acetate d)

4- ( 2- acet oxy- et hoxy) - 6- ( 5- net hyl - Example 2 yi sul phonyl ) -
am no] - 5- ( 3- met hoxy- phenoxy) - pyri m di n-2-carboxylic acid and therefromin

2T os opyl byt At A s Byt A henlg ey farmine) B 2N S-
(3- met hoxprethexg<phematy)-G-(2-RydroRoxethexgyisyrividinds2d - 475,

Exanple 13

C

arboxylic acid, MS: (M-H)- 550.2, was prepared from 2-chloro-5-

methoxy-phenol in analogy to Example 1 via the following
intermediates:

a

)  Methyl (RS)-(2-chloro-5-methoxy-phenoxy)-acetoacetate,

b) 6-hydroxy-5-(2-chioro-5-methoxy-phenoxy)-2-methyl-3H-
pyrimidin-4-one, :

c

)  4,6-dichloro-5-(2-chloro-5-methoxy-phenoxy)-2-methyl-

pyrimidine,

d) p-tert.butyl-N-[6-chloro-5-(2-chloro-5-methoxyphenoxy)-
2-methyl-4-pyrimidinyl]benzenesulphonamide,

e) p-tert.buty!-N-[6-(2-hydroxyethoxy)-2-methyl-5-(2-

chloro-5-methoxyphenoxy)-4-pyrimidinyl]Jbenzenesulphonamide,

f)  2-[6-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-2-methyl-pyrimidin-4-yloxy]-ethyl acetate,

@)  2-[6-(4-tert.butyl-phenylsulphonylamino)-5-(2-~chloro-5-

methoxy-phenoxy)-2-formyl-pyrimidin-4-yloxy]-ethyl acetate,

h) 4-(2-acetoxy-ethoxy)-6-(4-tert.butyl-phenylsqlphonyl-
amino)-5-(2-chloro-5-methoxy-phenoxy)-pyrimidine-2-

carboxylic acid. [ REPLACEMENT SHEET

Example 3

4.-: MAR- 1997

4-(Z-Hydroxy-ethoxy)-S-(3-methoxy-phenoxy)-6-(4¥

methoxy-phenylsulphonylamino)-pyrimidin-2-carboxylic acid, MS:

(M-H)- 490.3, was prepared from 4,6-dichloro-5-(3-methoxy-

—



4- (2- Hydr oxyet hoxy) - 5- ( 3- met hoxyphenoxy) - 6- ( 5- net hyl -

pyri di n-2-yl sul phonyl am no) pyri m di ne- 2-carboxylic acid (1H

tetrazol -5-yl)am de -can be obtai ned i m@nal ogy to Exanple 6.

Exanpl e 14 (RS) - 6- (2 3- Di hydr oxy-pt-opoxy) - 5- (3 met hoxyphenoxy) - 4-

5-neth I d h dj
et o Bl Z e TR Aogy e Eraffid Tk tne
pr opoxy) - fol(éw hmwhwdbg;t)asyrl m d| ne- 2- car boxylic aC| d

(1Htetrazol -5-yl)am de can be obtained in anal ogy to Exanpl e 6.
Exanple 1 6

a)  N-[6-Chloro-5-(3-methoxy-phenoxy)-2-methyl-pyrimidin-
4-yl]-4-methoxy-benzenesulphonamide,

b)  N-[6-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-2-
methyl-pyrimidin-4-yl]-4-methoxy-benzenesulphonamide,

c) 2-[6-(4-methoxy-phenylsulphonylamino)-5-(m-methoxy-
phenoxy)-2-methyl-pyrimidin-4-yloxyl-ethyl acetate,

d) 2-[6-(4-methoxy-phenylsulphonylamino)-5-(m-methoxy-
phenoxy)-2-formyl-pyrimidin-4-yloxy]-ethyl acetate,

e) 4-(2-acetoxy-ethoxy)-6-(4-methoxy-phenylsulphonyl-
amino)-5-(m-methoxy-phenoxy)-pyrimidine-2-carboxylic acid.

REPLACEMENT SHEET
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a) In analogy to Example 1b, from 34 g of ethyl (RS)-(3- | — i
methoxy-phenoxy)-acetoacetate and 23 g of Z-furanylamidiﬁe; M

there were obtained 15.6 g of 2-(furan-2-yl)-5-(3-methoxy-
phenoxy)-pyrimidine-4,6-diol as a foam, MS: (M+H)* 300.

b) In analogy to Example 1c), from 15.5 g of 2-(furan-2-yl)-5-
(3-methoxy-phenoxy)-pyrimidine-4,6-diol and 43 ml of POCI3
there were obtained 15.9 g of 4,6-dichloro-Z-(_furan-Z-yl)-5-(3-
methoxy-phenoxy)-pyrimidine, m.p. 1060C, MS: (M+H)* 338.

c) In analogy to Example 1d), from 1 g of 4,6-dichloro-2-
(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine and 1.5 g of K p-
tert.butylsulphonamide there were obtained 1.34 g of 4-tert.-
butyl-N-[6-chloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-
pyrimidin-4-yl]-benzenesulphonamide, MS: (M-H)- 513.

d) In analogy to Example 1e), from 0.3 g 4-tert.butyl-N-[6-
chloro-2-(furan-2-y!)-5-(3-methoxy-phenoxy)-pyrimidin-4-yl]-



4-tert-Butyl-N [6-(2-hydroxy-ethoxy)-5-( 3 -nethoxy-

phenoxy) - 2- (nor phol i n- 4-yl car boxyl ) - pyri m di n-4-yl ] - benzene-

- 15 - sul phonam de, Ms: (MH) - 585, wgs Qbtained in analogy to Exanple 6.

Exanpl e 17 4- (4 tert-Butyl -phenyl honyl am no) - 6- ( 2- hydr oxy-

et hoxy) - 5-(3- rreth X heno ) r di ne arboxylig acid

yr 1l n- DSRESER B 2 "Gk e RegR P UideSeso serstamp e 6
t_here was obtamed 0. 25 g of (RS)-4-tert.butyl-N-[6-(2,2-

dimethyl-[1,3]dioxolan-4-ylmethoxy)-2-(furan-2-yl)-5-(3-
methoxy-phenoxy)-pyrimidin-4-yl]-benzenesulphonamide, m.p.
1359C, MS: (M-H)- 608.

e) A solution of 0.7 g of sodium periodate and 0.015 g of
ruthenium chloride in 10 ml of water was added to a solution of
0.25 g of (RS)-4-tert.butyl-N-[6-(2,2-dimethyl-[1,3]dioxolan-4-
ylmethoxy)-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-
yl]-benzenesulphonamide in 3.6 ml of CCl4 and 3.6 ml of aceto-
nitrile. The reaction mixture was stirred at 209C for 1 hour and
extracted with methylene chloride. The organic phase was dried
and evaporated. The residue was purified over silica gel with
chloroform. There was obtained 0.04 g of (RS)-4-(4-tert.butyl-
phenylsulphonylamino-6-(2,2-dimethyl-[ 1,3 ]dioxolan-4-
yimethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
acid, MS: (M-H)- 586.

f) A solution of 0.033 g of (RS)-4-(4-tert.butyl-phenyl-
sulphonylamino-6-(2,2-dimethyl-[ 1,3 ]dioxolan-4-ylmethoxy)-5-
(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid in 2 ml of -
dioxan was treated with 1.3 ml of 1N HC! and heated to 909C for
30 minutes. After evaporation the residue was chromatographed
over silica gel with chloroform-methanol-water 60:35:5 as the
eluent and yielded 0.007 g of (RS)-6-(4-tert.butyl-phenyl-
sulphonylamino)-4-(2,3-dihydroxy-propoxy)-5-(3-methoxy-
phenoxy)-pyrimidine-2-carboxylic acid as a foam, MS: (M-H)~ 546.

REPLACEMENT SHE
Example 5 '
: 4 MAR 997
In analogy to Example 4e), from 2-[6-(4-tert.butyl- }, — - —
- phenylsulphonylamino)-2-(furan-2-yl)-5-(2-methoxy-phenoxyj-. '

pyrimidin-4-yloxy]-ethyl acetate there was obtained 4-(2-
acetoxy-ethoxy)-6-(4-tert.butyl-phenylsulphonylamino)-5-(2-
methoxy-phenoxy)-pyrimidine-2-carboxylic acid, MS: (M-H)- 558,
and therefrom in analogy to Example 1i) there was obtained 6-(4-
tert.butyl-phenylsulphonylamino)-4-(2-hydroxy-ethoxy)-5-(2-



Exanpl e 18 4- (4-tert-Butyl - phenyl sul phonyl ani no) - 6- (2- hydr oxy-

et hoxy) - 5- (3- met hoxy- phenoxy) - pyri m di ne- 2- carboxylic acid

(3 hydr oxy- phenyl ) - am de, Ms: (M H)- _6Q3, _was obtained in analogy to
Exanpl e 6. Banpl e 19

o ﬁé‘x;?r%ﬂ?%@(ﬁ%ﬁ@*%ﬁ&%ﬂ*@ﬁ‘ﬁ%%@%éd A 13 )

(2- hydr o§tedhyl - phenyl ) -am de, Ms: (MrH)+ 623, was obtained in anal ogy to

Exanpl e 6. Exanmpl e 20

4-(4-tert-Butyl - phenyl sul phonyl am_no) - 6- (_2- hydr oxy-

et hoxy) - 5- ( 3- net hoxy- phenoxy) - pyrﬂ&:&ﬂ]ﬂi@.—.@- carboxylic acid

(3- hydr oxynet hyl - phenyl ) -am de, M5 (MH)- 621, was obtained in

0.2 ml of Hunig base, 0.052 g of bis-(2-oxo-3-oxazolidinyl)-

phosphinic acid chloride and 0.01 ml of aniline were added to a
solution of 0.053 g of 6-(4-tert.butyl-phenylsulphonylamino)-4-
(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid in 5 ml of acetonitrile. After 3 hours the reaction
mixture was evaporated and partitioned between ethyl acetate
and water. The organic phase was dried and evaporated, and the
residue purified over silica gel with chloroform. There was
obtained 0.032 g of 6-(4-tert.butyl-phenylsulphonylamino)-4-(2-
hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid phenylamide, m.p. 143°C, MS: (M-H)- 591.

&(_el_mgf_il

4-(2-Hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylisulphonylamino)-pyrimidine-2-carboxylic acid
phenylamide, MS: (M+H)+ 567, was obtained in analogy to
Example 6.

Example 8

6-(4-tert.Butyl-phenylsulphonylamino)-5-(2-methoxy-
phenoxy)-4-(2-hydroxy-ethoxy)-pyrimidine-2-carboxylic acid
phenylamide, MS: (M-H)- 591, was obtained in analogy to
Example 6.

Example 9

4-(4-tert.Butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid phenylamide, MS: (M+H)+ 628, was obtained in

analogy to Example 6. — —
REPLACEMENT SHEET
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anal ogy to Exanpl e 6. Exanpl e 21
(RS)-4-(4-tert-Butyl - phenyl sul phonyl am no) - 6- (2, 3-
di hydr oxy- propoxy) - 5- ( 3- met hoxy- phenaoxy}- pyri m di ne-2- carboxylic acid

pyridin-3-ylamde, M5 (MH- 622, was—obtained in anal ogy to Exanple 6.

REPLACENMENT SHEET - 16 -
Exanpl & 22 Example 10

4-(4-tert.Butyl-phenyisulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)-amide, MS: (M-H)- 583, was obtained in
analogy to Example 6.

Example 11

In analogy to Example 4, paragraph c), d), e), from 4,6-
dichloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine
there were obtained:

a) S-lsopropyl-pyridine-2-sulphonic acid [6-chloro-2-(furan-
2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-yl]-amide

b)  5-isopropyl-pyridine-2-sulphonic acid [2-(furan-2-yl)-6-
(2-hydroxy-ethoxy)-5-(3-methoxy- phenoxy) pyrimidin-4-yl]-
amide :

c) 2-[6-[acetyl-(5-isopropyl-pyridin-2-ylsulphonyl)-amino]-
'2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidin-4-y|oxy]-ethyl
acetate |

d) 4-(2-acetoxy-ethoxy)-6-(5-isopropyl-pyridin-2-
ylsulphonyl)-amino]-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid

and therefrom in analogy to Example 1 there was obtained 4-(2-
hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-
(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid, MS: (M-H)-
503.

Example 12

In analogy to Example 4, paragraph c), d), e) from 4,6-
dichloro-2-(furan-2-yl)-5-(3-methoxy-phenoxy)-pyrimidine

there were obtained: REPLACEMENT SHEET

4 MAR 1997




(RS)-'4-(4-tert-Butyl - phenyl sul phonyl am no) - 6- (2, 3- di hydr oxy- propoxy) - 5-(
3- met hoxy- phenoxy) - pyri m di ne-2- carboxylic acid (3-hydroxy-phenyl)-am de,
- Ms: (MH) - 637, was obtained in anal ogysto Exanple 6.

Exanpl e 23 0.2 g of 6-(4-tert-butyt-phenyl sul phonyl am no) - 4- ( 2-

hydr oxy- et 10XYg -6 R < < I ygi n 2 bexyd ic.a6id in 5 ni.
of di met hé/j]acg%é%eggyﬁsj@?hé}?&ggﬁ%ﬂ?g[%(4 ofséc%réﬁbég\';\{“{%&'gi g of
sodi um hy¥brGe( 3ra edhoxyrphenoxy) pyrimidinrd i ldeamidet he ni xture was
neutralized wi-th saturated NHerr]d solution. The reaction m xture was

washed with ethyl acetate. The ueous phase, adiusted to pH 2 with 1 N

HCO and eRl r acPa@nel -rawlsimof%u?nh@mﬁ géﬁi&aiﬁag .Wk‘%db’i?b'@‘(Zhe sol vent

was evapo 4%;1@,1 L i

chl or of orﬁ?ggéﬁgﬂ%ﬁd\?va };56 :BS%O%eeﬁeéﬁg)s@z@tb%ﬁnmelc?g??a%]é&ryfﬁde

4- (4-tert-butyl - phenyl sul phonyl anm no) - 5- (3- met hoxy- phenoxy) - 6- (

2-pyrim dgh- 2- 2LPRy( fRiraewP-yPHI-fBdhierhoxy-phenoxy)-6-(5-methyl-
pyridin-2-ylsulphonylamino)-pyrimidin-4-yloxy]-ethyl acetate

d) 4-(2-acetoxy-ethoxy)-6-(5-methyl-pyridin-2-ylsulphonyl)-
amino]—S-(3-methoxy-phenoxy}—pyrimidin-z-carboxylic acid

and therefrom in analogy to Example 1 there was obtained 4-(2-
hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-
(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid, MS: (M-H)-
475. |

Example 13

4-(2-Hydroxyethoxy)-5-(3-methoxyphenoxy)-6-(5<methyl-
pyridin-2-ylsulphonylamino)pyrimidine-2-carboxylic acid (1H-
tetrazol-5-yl)amide can be obtained in analogy to Example 6.

Example 14

(R,S)-G-(2,3-Dihydroxy-prdpoxy)-5_-(3-methoxypherioxy)-4-
(S-methylpyridin-2-yl-sulphonylamino)-pyrimidine-2-carboxylic -

acid can be obtained in analogy to Example 4. _ REPLACEMENT.-‘_sﬂg
Example 15 ' 4 MAR 1997 J
6-(4-tert.Butylphenylsulphonylamino)-4-(2,3-dihydroxyy _

propoxy)-5-(3-methoxyphenoxy)pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)amide can be obtained in analogy to Example 6.

Example 16

4-tert-Butyl-N-[6-(2-hydroxy-ethoxy)-5-(3-methoxy-
phenoxy)-2-(morpholin-4-ylcarboxyl)-pyrimidin-4-yl]-benzene-



2-carboxylic acid, Ms: (M+H) + 596. Exanmple A
Tabl ets containing the follow ng ingredients can be produced in a

conventional manner: Ingredients - 15 - Per

tabl et Conpound of formula I —_ 10.0 - 100.0 ny

Lact ose rgy starch _
Lact 1511xlghonz|m|de MS: (M-H)- 585, was obtainetfth %n’éﬂo&é{d&o ol ehgnesi um

st ear ate Example 6. 1.0 ny

Example 17

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
pyridin-3-ylamide, MS: (M-H)- 592, was obtained in analogy to
Example 6.

Example 18

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(3-hydroxy-phenyl)-amide, MS: (M-H)- 607, was obtained in
analogy to Example 6.

Example 19

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(2-hydroxymethyl-phenyl)-amide, MS: (M+H)* 623, was obtained
in analogy to Example 6.

Example 20

4-(4-tert-Butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
- (3-hydroxymethyl-phenyl)-amide, MS (M-H)- 621, was obtained in
analogy to Example 6.

Example 21

(RS)-4-(4-tert-Butyl-phenylsulphonylamino)-6-(2,3-
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid pyridin-3-ylamide, MS: (M-H)- 622, was obtamed :
in analogy to Example 6.

“REPLACEMENT SHEET
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=17 - Exanpl e B Capsul es containing the
follow ng ingredients can be produced in a conventional nanner:

I ngredi ents - 16 - Per capsul e Conpound of

formula 1 —25.0 ng Lact ose

150.0 ng Corn starch | 20.0 ng Talc
5.0 ng X C I njection solutions can

have the foll owi ng conmposition: Conpound of fornula I

3.0 mg Gelat i(\9{%)-4-(4-'cert-ButyI-phenylsulphonylalr'nino)-G-(Z,%530' 0 g
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid (3-hydroxy-phenyl)-amide, MS: (M-H)- 637, was
obtained in analogy to Example 6.

Example 23

0.2 g of 6-(4-tert-butyl-phenylsulphonylamino)-4-(2-
hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid in 5 ml of dimethylacetamide was stirred at 200C
for 3 hours with 0.04 g of sodium hydride and 0.07 g of 2-chloro-
pyrimidine and the mixture was neutralized with saturated NH4Cl
solution. The reaction mixture was washed with ethyl acetate.
The aqueous phase was adjusted to pH 2 with 1N HCl and
extracted with chloroform. The organic phase was dried, the
solvent was evaporated and the residue was purified over silica
gel with chloroform-methanol-water 60:35:5. There was '
obtained 0.16 g of 4-(4-tert-butyl-phenylsulphonylamino)-5-(3-
methoxy-phenoxy)-6-(2-pyrimidin-2-yloxy-ethoxy)-pyrimidine-
2~-carboxylic acid, MS: (M+H)+ 596.

Example A

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

Ingredients Per tablet

Compound of formula | ' 10.0 - 100.0 mg
. Lactose 125.0 mg

Corn starch 75.0 mg

Talc 4.0mg

Magnesium stearate 1.0mg

REPLACEMENT SHEET
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Phenol 4.7 mg Water for

I njection solutions ad 1.0 m

Exanpl e D 500 mg of conpound of _fosnula | are suspended in 3.5 m of
Mygl yol 812 and 0.08 g of benzyl al coher—This suspension is filled into a
cont ai ner havi ng -a dosage val ve. E.O g!ongreon 1 2 are filled into the
cont ai ner under pressure through The Freon is dissolved in the
Mygl yol - benzyl al cohol m xture by shaking. This spray container contains

about 10051 g S8 colfUilhg ¥ FolRirg InbPELHAN b be

produced in a conventional manner:

Ingredients Per_capsule

Compound of formula | 25.0 mg

Lactose 150.0 mg

Corn starch 20.0 mg

Talc 5.0 mg
Example C

Injection solutions can have the following composition:

Compound of formula | - | 3.0mg

Gelatine : 150.0 mg

Phenol - _ 4.7 mg

Water for injection solutions : ad 1.0 ml
:Exgmp_lg D

_ 500 mg of compound of formula | 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 doses,
which can be applied individually.

REPLACEMENT SHEET |
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d ai ns 1. Compounds of the formula lerr]
wher ei'n

- 18 -

Claims
1. Compounds of the formula

R'SONH
2
N XR

0 N
N YCH3(CR2RD),CHa0Z

R

wherein

R1 signifies phenyl, substituted phenyl or heterocycly};

RZ signifies phenyl or substituted phenyf;

R3 'signifies hydroxy, lower-alkoxy or a residue -NR4R3;

R4 signifies hydrogen or a residue -R® and

RS signifies hydrogen or a residue ~(CH2)mR6 or

R4 and RS together with the N atom to which they are attached
signify a N-heterocyclic residue;

R® signifies phenyl, substituted pheny), cycloalkyl heterocyclyl
lower-aikyl, hydroxy-lower-alkyl, amine-lower-alkyl, carboxy-
lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;
Ra signifies hydrogen, lower-alkyl or hydroxy;

Rb signifies hydrogen or lower-alkyl;

X signifies oxygen or sulphur;

Y signifies oxygen-or sulphur; REPLACEMENT SHEET
Z signifies hydrogen, lower-alkyl, aryl, aryHower-alkyl, | [
heterocyclyl or heterocyclyl-lower-alkyl; - 4 MAR 1997 .
m signifies 0, 1 or 2; and I

n signifies 0, 1 or 2;
and pharmaceutically usable salts thersof.

2. Compounds according to clairh 1, in which X and Y are
oxygen.

3. Compounds according to clalm 1 or 2, in which nis 0 or 1.

This Sheet Has Been Rclilaced




- signirfies phenyl or substituted phenyl; R err] S|gn|
| ower - al koxy or a residue -NR[err]R[erig Rl err] S|g
residue -Rerr] and R err] signifies hy-el-rogen or ar
-(CH err])[err]Rerr] or Rerr] and R err] together with the N atomto
whi ch they are attached signify a N-heterocyclic reS|due R6 signifies

phenyl , substituted phenyl, cycloal kyl, heterocy %Uv% | o al kyl ,
hydr oxy- | ower - a#kyCc:rrmmmnﬂsl aceording e anb'a@% claighen- E\Aelég'rrl'

Rlerr] signifies phenyl, substituted phenyl or hete Cmﬁiwﬂ'%‘mmd |

| ower - al ko Nyd; WHiEH g @mlﬁu'cesl bydroygeﬁalkyb\m'r-al kyl or
hydr oxy; R| eﬁﬁb@ Pbl es Men or lower-alkyl; X signifies oxygen. or
sul phur; wiegral Pé‘é’ hydrogen | ower -al kyl, aryl, aryl-Iower-alkyl,

Sronifies b 1 eﬁfﬁﬁé%@(ﬁﬂﬁ%@‘éﬁpﬁ ?%gv&”sibﬁg*"cgﬁ?sﬂtﬁeﬁek}z and

whlch R1 signifies a monocyclic heterocyclyl residue which
contains a nitrogen atom and which can be substituted by lower-
alkyl. |

6. Compounds according to any one or claims 1 to 5, in
which R2 signifies phenyl, which is substituted by lower-alkoxy
and/or halogen.

7. Compounds according to any one of claims 1 to 6,
wherein R3 signifies hydroxy or RS.

8. Compounds according to any one of claims 1 to 6, REPLA_CEMEMT' S-HEE_T__.

wherein R3 signifies -NR4RS, RS signifies -(CH2)mR€ and RS S
signifies phenyl, substituted phenyl, C3-g-cycloalkyl or - |: 4 MAR 1997
heterocyclyl

e e s

9. The comnounds according to claim 4,
6-(4-tert.butyl-pnenyisulphonylamino)-4-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid,
4-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-car-
boxylic acid,
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylsulphonylamino)-pyrimidine-2-carboxylic acid,
(RS)-6-(4-tert.butyl-phenylsulphonylamino)-4-(2,3-
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
carboxylic acid,
6-(4-tert.butyl-phenylsulphonylamino)-4-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-pyrimidine-2-carboxylic acid,
- 6-(4-tert.butyl-phenylsuiphonylamino)-4-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
phenylamide,
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylsulphonylamind)-pyrimidine-z-car_boxylic acid
phenylamide,



2. COrrpounds 2\ ﬁh mlm #dn 1, in which X and Y are oxygen. 3.
Conpounds acco Hﬂ@l or 2, in which nis 0 or 1.
- 19 - ccordlng bg any one of claims 1 to 3, in which
Rlerr] signifies. phenyl which is substituted by |ower-al kyl or
| ower - al koxy. g EQE% 1to4, in
~which Rerr] S|%n|}:|es a ocy ?ﬁgﬂéﬂ?ﬂ%léﬁnﬁay g@% hgkgﬁ
phenoxy)-4-(2- hydroxy ethoxy) pyrimi me -2- carboxyhc acid

phenylamide,

4-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid phenylamide,

4-(4-tert.butyl- phenylsulphonylammo) -6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)-amide.

10. The compounds according to claim 5,

4-(2-hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsul-
phonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
acid, '

4-(2-hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsul-
phonylamino)- 5 (3 methoxy phenoxy)-pyrimidine-2-carboxylic

1
v

acid.
11. Compounds of the formula REPLACEMENT SHEET
R'SO.NH | 4 MAR 1997 l
2 .
N( I XRs . I
A

A~ N7 TYCH(CR2RY),CH0Z

wherein A signifies formyl or furan-2-yl and R1, RZ, X, Z,
Ra, RP, Y and n have the significance given in claim 1 and
wherein a hydroxy group represented in formula Il by OZ and
a hydroxy group which may be present as R2 can be present
in protected form.

12. The compounds of claims 1-10 for use as medicaments.

13. A pharmaceutical preparation, containing a compound of
claims 1-10 and usual carrier materials and adjuvants.

14. The use of compounds of claims 1-10 as active
ingredients for the production of medicaments for the treatment



contdins a nitrogen atom and which can be substituted by |ower- alkyl.
6. Cbnpounds according to any one or claims 1 to 5, in which R2 S|gn|f|es
phenyl,” which is substituted by |owerL-gjkoxy and/or hal ogen. 7.
Conpounds according to any one of claras 1 to 6, wherein Rerr] signifies

hydroxy g g{s%%afrs which dre G3IBeNIdH IAER" ShBBCHEIANACAURIEL, ol alm 1 to

6, wh
(m[iifie%gm%ﬁ&[ @r”'rq ah@m[caswd@rsmunhe@spmm eé'ﬁ“ﬁé‘i. mslr@mtaaenw

C[e”] CVQEQ@fb#ymsoénHeéﬁgM Sectoris, 9. The conmpounds according to
claim4 -(4-tert.Dbutyl-pnenyi sul phonyl am no) - 4- ( 2- hydr oxy-

et hoxy) - 5- ( 3- nethoxy phenoxy) - pyri m di ne- 2- car boxyl i ¢ aci d,
4- (4-tert. but IS, phemprctésshforytkeimanufadtirebPiconipounds of claims

1-10, which process comprises

converting the residue A in a compound of formula Il

R1SO,NH
Z XR2
N I
PN
A~ N7 TYCH5(CR3RP),CHL0Z

wherein A represents a residue convertible into a carboxyl
group and R1, R2, X, Y, Z, R3, RP and n have the significance
given in claim 1,
into a carboxyl group and optlonally converting the hydroxy group
R3 in a thus-obtained compound of formula | in which R3 is
hydroxy the hydroxy group R3 is converted into a lower-alkoxy .
group or a group -NR4R3 or into a pharmaceutically usable salt.

/ :
ect Has. Been Replaced

O LI



met hoxy- phenoxy) - 6- ( 2- hydr oxy- et hoxy) - pyri m di ne- 2-car- boxylic acid,
4-( 2-hydroxy-et hoxy)-5-(3-nmet hoxy- phenoxy) - 6- (4-
met hoxy- phenyl sul phonyl ami no) - pyri m di ngy 2- car boxylic acid,
(RS)-6-(4-tert. butyl -phenyl sul phonyl anrmo) -4- (2, 3-
di hydr oxy- propoxy) - 5- ( 3- met hoxy- phenoxy) - pyri m di ne-2- carboxylic acid,
6- (4-tert. butyl - phenyl sul phonyl am no) - 4- ( 2- hydr oxy-
ethoxy)45-(2-nethoxy-phenoxy) pyri m di ne- 2-carboxylic acid,
6-(4-tert. butyl.-phe h hon%hgnlno) 4-(2- hydr oxy-
et hoxy) - 5- ( 3- = : rm di ne- 2- carboxylic acid phenyl am de,
4- ( 2- hydr oxy- et hoxy) - 5- ( 3- nethoxy phengxy) - 6- (4-
met hoxy- phenyl sul phonyl anm no) - pyrlnldﬁﬂéﬁﬁﬂﬁarboxylic aci d phenyl an de,

Compounds of the general formula

RYSO.NH
Z XR2
N ‘ I
O N 5
N” ~YCH,(CR2RP),CH,0OH
_ 18

wherein R1-RS, Ra, Rb, X, Y, Z, m and n have the significance given in the
description, can be used as medicaments, especially for the treatment of -
disorders which are associated with endothelin activities.

REPLACEMENT SHEET
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6-(4-tert.butyl -

REPLACEMEN”‘ SHEETS
phenyl sul phonyl am no) - 5- ( 2- net h‘

escription : raged . /.
phenoxy) - 4- ( 2- hydr oxy- et hoxy) - pyri m di ne- 2- car bgx ﬂ/f{j}a‘ﬁg)d p ;,L'g\ﬂ d2/
4-(4-tert. butyl- phenylsulphonylanino)-S-(Z-chIcrg ;xwme% a&d """ t g}
met hoxy- phenoxy) 6- ( 2- hydr oxy- et hoxy) - pyri m di ng- ‘ ‘ng agc)pam,::"
phenyl am de, 4-(4-tert.butyl-phenylsglphon;lan1no - -(2 x§P- Paged ..
et hoxy) - 5- (3- met hoxy- phenoxy) - pyri m di ne-2- car bgx d
Htetrazol -5-yl)-am de. 10. The conpounds ﬁ,&q%ﬂﬁ% ‘@ml-ﬁéz =27

4- (2- hydr oxy- ethoxy - 6- ( 5- |so-ro- | -

phonylan1no)

4- ( 2- hydr oxy- et hoxy) - 6- ( 5- |sbpropyf'

5

10

135

25

~m signifies 0, 1 or 2; and

30

nyrldln 2- yIsuI

D BNE-S UBS I T\

pyrld{n 2 ylsulii-

‘The present invention is concerned with novel
sulphonamides and their use as medicaments. In particular, the
invention is concerned with novel compounds of formula |

R'SO,NH
REPLACEMENT SHEE
T
N XR?2
: . 04 peEC 1997
o) A )
N YCH,(CR®R?),CH,02 *
. R®

wherein

R1 signifies phenyl, substituted phenyl or heterocyclyl;

R2 signifies pheny! or substituted phenyl;

R3 signifies hydroxy, lower-atkoxy or a residue -NR4R3;

R4 signifies hydrogen or a residue -R6 and

RS signifies hydrogen or a residue -(CH2)mR® or

R4 and RS together with the N atom to which they are attached
signify a N-heterocyclic residue;

R6 signifies phenyl, substituted phenyl, cycloalkyl, heterocyclyl,
lower-alkyl, hydroxy-lower-alkyl, amino-lower-alkyl, carboxy-
lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;

Ra signifies hydrogen, lower-alkyl or hydroxy;

Rb signifies hydrogen or lower-alkyl;

X signifies oxygen or sulphur;

Y signifies oxygen or sulphur;

Z signifies hydrogen, lower-alkyl, aryl,
heterocyclyl or heterocyclyl-lower-alkyl;

aryl-lower-alkyl,

n signifies 0, 1 or 2; ‘
and pharmaceutically usable salts thereof.




phony! ani no) - 5- ( 3- net hoxy- phenoxy) - pyri ni di ne- 2- carboxyl i ¢c_aci d.

err] - wherein A signifies fornyl or furan-2- and Rlerr], Rerr],
X 5 Z, Rlerr], Rerr], Y and n have the si gnlflluﬁmﬂuﬂ;l M | ai m 1
and wherein a hydroxy group represented in fo "ﬁ Im
hydroxy group which nmay be present as Rlerr] can be present j
protected form 12. The conpounds 1& clains 1-10 for use as '

medi canment s.

e adidbsebomd o 4 o ooy

wp{f?[ ;ﬂ,c: nj m SHEET

Claims

04 DEC 1997

1. Compounds of the formula

A'SO,NH
XR2

N | 1
o |
N~ " YCHg(CR*R®),CH202
R?
wherein

R signifies phenyl, substituted pheny! or heterocyclyl;
R2 signifies pheny! or substituted phenyl;
10 R3 signifies hydroxy, lower-alkoxy or a residue -NR4R3;
R4 signifies hydrogen or a residue -R6 and
RS signifies hydrogen or a residue -(CH2)mR® or
R4 and RS together with the N atom to which they are attached
signify a N-heterocyclic residue;

15 RO signifies phenyl, substituted phenyl, cycloalkyl, heterocyclyl,
lower-alkyl, hydroxy-lower-alkyl, amino-lower-alkyl, carboxy-
lower-alkyl or lower-alkoxycarbonyl-lower-alkyl;

R3 signifies hydrogen, lower-alkyl or hydroxy;
Rb signifies hydrogen or lower-alkyl;
20 X signifies oxygen or sulphur;
Y signifies oxygen or sulphur;
Z signifies hydrogen, lower-alkyl, aryl, aryl-lower-alkyl,
heterocyclyl or heterocyclyl-lower-aikyl;
m signifies 0, 1 or 2; and

25 n signifies 0, 1 or 2;

and pharmaceutically usable salts thereof.

2. Compounds according to claim 1, in which X and Y are
oxygen. '
30
3. Compounds according to claim 1 or 2, in which n is O or 1.

"4, Compounds according to any one of claims 1 to 3, in
which R! signifies phenyl, which Is substituted by lower-alkyl or
35 lower-alkoxy.




13. "A'pharmaceuti cal preparation, containing a conpound of clains 1-1 0 and
usual carrier materials and adjuvants. 14. The use of conpounds of
clainms 1-10 as active ingredients for the production of nedicanents for the
t r eat ment - 21 - of disorders which
are associated with endothelin activities, especially circulatory disorders
such as hypertension, ischem a, vasospas“% and angi na pectoris. 15.
A process for the manufacture of conpounds of clains 1-10, which process
conpri ses

5. Compounds according to any one of claims 1 to 4, in
which R1 signifies a monocyclic heterocyclyl residue which
contains a nitrogen atom and which can be substituted by lower-
alkyl.

[¥1]

6. Compounds according to any one or claims 1 to 5, in
which R2 signifies phenyl, which is substituted by lower-alkoxy
and/or halogen. :

10
' 7. Compounds according t0 any one of claims 1 to 6,
wherein R3 signifies hydroxy or -NR4RS.

8. Compounds according to any one of claims 1 to 6,

15 wherein R3 signifies -NR4RS, RS signifies -(CH2)mR® and Rf T
signifies phenyl, substituted phenyl, C3-g-cycloalkyl or REPLACEMENT SHEE
heterocyclyl.

FJ 4 DEC 1997
9. The co_mpounds according to claim 4, : '
20 -

6-(4-tert.butyl-phenylsulphonylamino)-4-(2- hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic  acid,
4-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-car-
25 boxylic acid,
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenyisulphonylamino)-pyrimidine-2-carboxylic acid,
(RS)-6-(4-tert.butyl-phenylisulphonylamino)-4-(2,3-
dihydroxy-propoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-
30 carboxylic acid,
6-(4-tert.butyl-phenylsuiphonylamino)-4-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-pyrimidine-2-carboxylic acid,
6-(4-tert.butyl-phenylsulphonylamino)-4-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)- pyrimldine-z -carboxylic acid
35 phenylamide, _
4-(2-hydroxy-ethoxy)-5-(3-methoxy-phenoxy)-6-(4-
methoxy-phenylsulphonylamino)-pyrimidine-2-carboxylic acid
phenylamide,



converting the residue Ain a conpound of forrmula II

[err] - . wherein A represents a residue convertible into a carboxyl
grepup and Rerr], Rerr], X Y, Z Rerr], Rerr] and n have the

si gnificance given in claiml, into a carboxyl group and optionally
converting the hydroxy group R3 in a thus-obtained conpound of formula | in

which R3 is hydroxy the hydroxy group R3 28 converted into a | ower-al koxy
gr-oup or a group -NR4R5 or into a pharnaceutically usable salt.

6-(4-tert.butyl-phenylsulphonylamina)-5-(2-methoxy-
phenoxy)-4-(2-hydroxy-ethoxy)-pyrimidine-2-carboxylic acid
phenylamide,
4-(4-tert.butyl-phenylsulphonylamino)-5-(2-chloro-S-
s methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidine-2-
carboxylic acid phenylamide,
4-(4-tert.butyl-phenylsulphonylamino)-6-(2-hydroxy-
ethoxy)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic acid
(1H-tetrazol-5-yl)-amide.
10
10. The compound according to claim §,

4.(2-hydroxy-ethoxy)-6-(5-isopropyl-pyridin-2-ylsul-
phonylamino)-5-(3-methoxy-phenoxy)-pyrimidine-2-carboxylic
15 acid,

11. The use of compounds of the formula | REPLACEMENT SHEET

R! SOzNH
N xRZ .

‘0 4 DEC 1997

ey :

A7 TN” TYCH(CR*RY),CH20Z
20
wherein A signifies formyi or furan-2-yl and R1, R2, X, Z,
R3, R, Y and n have the significance given in claim 1 and
wherein a2 hydroxy group represented in formula Il by OZ and
a hydroxy group which may be present as R2 can be present
25 in protected form .
for the preparation of a compound as defined in any of claims
1-10.

12. The compounds of claims 1-10 for use as medicaments,
30 .
13. A pharmaceutical preparation, containing a compound of
claims 1-10 and usual carrier materials and adjuvants.

35
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20
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14. The use of compounds of claims 1-10 as active
ingredients for the production of medicaments for the treatment
of disorders which are associated with endothelin activities,
especially circulatory disorders such as hypertension, ischemia,
vasospasms and angina pectoris.

15. A process for the manufacture of compounds of claims
1-10, which process comprises

converting the residue A in a compoUnd of formula Il

R1SO,NH
N XR?

BNy ’

A" N7 T YCH(CRARY,CH0Z

wherein A represents a residue convertible into a carboxyl
group and R1,RS, X, Y, Z R3, RP and n have the significance
given in claim 1, '
into a carboxyl group and optionally converting the hydroxy group
R3 in a thus-obtained compound of formula I in which R3 is
hydroxy into.a lower-alkoxy group or a group -NR4R3 or into a
pharmaceutically usable salt.

ek %
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PYRIMIDINE-SUBSTITUTED BENZENE SULFONAMIDE DERIVATIVES

Abstract

Compounds of the gen_eral formula

R'SO,NH
& XR2
O ™
ﬁ/LN YCH,(CR2RY),CH,OH
L )

wherein R1-R6, R2, Rb, X, Y, Z, m and n have the significance given in the
description, can be used as medicaments, especially for the treatment of -
disorders which are associated with endothelin activities. '




