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NOVEL SULFONAMVSES The present invention is concerned with nove

sul phonani des and their use as nedi canents. In particular, the invention is
concerned with novel conpounds of the formula [err] wherein RL signifies
heterocyclyl; R2 signifies hydrogen, ¥ower-al kyl, |ower-al koxy,

| ower 7al kyl t hi o, | ower-al koxy- Iomeqﬂﬁhﬁy1SULF0NAMIDES

-1 ower - al kyl sul phonyl -1 ower - al koxy, phenyl, |ower al kyl phenyl,

| ower - al koxy- phenyl, | ower-al kyl ene- dloxyphenyl phenyl-lomer al kyl, | ower
al kyl - phenyl - | ower aIkyI | ower alkoxy-phenyl-lomer al kyl, | ower

al kyl enedi oxyphenyfhe ewtkmemmmnscmncémed wdtiernovel sulphomamidds/| ;

hydr 3&3“: Lﬁ%‘ﬁ@?“ﬁgﬁﬁﬁsr'ﬁ@@kﬁ‘é@ﬁor 'FH@J qyrer W%@é“aﬂskyl

[err] [err] @orcerngd] with m\@hrcrqmppundgeof thev\fnrmulaoxy or hal ogen; R9
signifies heterocyclyl; phenyl or phenyl substituted by |ower- alkyl,
| ower - al koxy and/ or halog §8§@ | oner-al kyl; Ra and Rb signify hydrogen or
| ower-al kyl; A signifies a i zed R*2RMi hydroxy-ethylene group; B
signifi-es [err] or- - NHC( 0 n signifies 2, 3 or 4; and
m signifies 0 or 1. gbhestery"” ' ehere dengtes groups with 1-7 C
atons, preferably 1-4 at . , / and al kyl'thi o groups as wel |
as aIkyI groups as conponent's gf al ka gy7 groups can be straight-chain

R R° R

wherein

R1 signifies heterocyclyl;

RZ signifies hydrogen, lower-alkyl, lower-alkoxy, lowersalkylthio,
lower-alkoxy-lower-alkyl, lower-alkylsulphonyl-lower-alkoxy,
phenyl, lower alkylphenyl, lower-alkoxy-phenyl, lower-alkylene--
dioxyphenyl, phenyl-lower alkyl, lower alkyl-phenyl-lower alkyl,
lower alkoxy-phenyl-lower alkyl, lower alkylenedioxyphenyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl;

R3 signifies lower-alkyl, lower-alkoxy, formyl, 'halo-lower-alkyl,
hydroxy-lower-alkyl, amino-lower-alkyl or a residue -CHz0-A-
lower-alkyl, -(CH2)m-0-(CR2Rb),0H, -(CH2)m-0-(CR2Rb),OR9,
-(CH2)m-0-(CRaRbP),NH2 or -(CH2)m-O-(CRaRb),-B-RY;

R4-R8 signify hydrogen, lower-alkoxy or halogen;

R® signifies heterocyclyl; phenyl or phenyl substituted by lower-
alkyl, lower-alkoxy and/or halogen, or lower-alkyl;

R2 and Rb signify hydrogen or lower-alkyl;
A signifies a ketalized 1,2-dihydroxy-ethylene group;
B signifies ~OC(0)O-, -O(C(O)NH-, -NH(C(O)NH- or -NHC(0)O-:
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or branched. Methyl, ethyl, propyl, isopropyl, butyl, sec. and tert. butyl
are exanpl es of such al kyl groups. Hal ogen denotes fluorine, chlorine,
“bromi ne and iodine, with chlorine being preferred. A lower-

al kyl enedi oxyphenyl residue is, for exanpk&- an et hyl enedi oxyphenyl

residue. A ketalized 1,2-dihydroxyethy|ene group is, for .exanple, the

2, 2-di met hyl -1, 3-di oxol an-4, 5-di yl group. Exanpl es of heterocyclyl residues

are especi al y c are nono- or disubstituted, e.g. by
| ower - al kyl , A QEQQ“F@%%§§|§ éaldg ; or by a further heterocyclic residue
or unsubstltuted and whi ch have oxygen, nitrogen or sul phur as the hetero

atom such gg 2- § ﬁéé lﬁéir, eyrimdinyl, 2-, 3- and 4-pyridyl, 1,2- and
1, 4-di azi nyl, nDrp o I no and 3- thlenyl i soxazol yl , oxazolyl,
t hi azol yl, |n1dazolyl pyrrolyl, benzofuranyl benzothlenyl |ndonI

purinyl, quinol ylThé et ﬂi&wér'a%éeEUhé@@éHote@gmﬂﬁ

ool dues R GeteSal5 1ok & stk v“ﬁ%;,zagpﬁgsasah@m&u%mux%.a@ well 25
L etS| dues :?2|aelkyel gspapsaas )cqmponedtSWf aﬂdama' P can bepkeraight-chain
I | an
Pref err od ZorprEé'ﬂ%W%‘? MRy C brsiell s %’M écmanﬁct%ﬁy ¢ s
N- and/or O érafeyexamplesnﬁjsuchsalkyl groupsyr |Halbgepydemtbsnfluonne
i soxazol yI, ;'Dsbar eorerPhW'an‘éf‘ic’i&inbs v)g&ﬁ“éﬁidﬁr‘rlé E!Eef\g nﬁ‘r‘%ﬂ%ﬂréﬂt % PWwer-
e

| ower - aIkI
d ﬂ%ﬁmﬂﬁeey trﬁswehﬂ% SOéf@f&ﬂ?ﬂ'Q‘.oﬁﬂoeﬁbxle@IEd‘lexyfphenyl in

| ower - al kan

whi ch 52 i s regithuegenA ketalized QYZrdthré?(yethhbogg Gp i *sh'felimé:@imd@ofche
PLoer o nor 2 iR ehia, SSRERAIR S CBgou. Smeby o hetercsyel
[err] and Re¥esiduesmanecgspecially moiiox ob bigyoliccwhich arsirdogo-egpeci al |y
pyridyl, pydighbititdted,"eYg. by Iower-alkyl, lower-alkanoyl, halogen, or by a
further heterocyclic residue or unsubstituted and which have oxygen,
nitrogen or sulphur as the hetero atom, such as 2- and 3-furyl,
pyrimidinyl, 2-, 3- and 4-pyridyl, 1,2- and 1,4-diazinyl, morpholino,
2- and 3-thienyl, isoxazolyl, oxazolyl, thiazolyl, imidazolyl, pyrrolyl,
benzofuranyl, benzothienyl, indolyl, purinyl, quinolyl, isoquinolyl and
quinazolyl. Examples of heterocyclyl residues R! are especially
substituted and unsubstituted pyridyl, pyrimidinyl, thienyl and
isoxazolyl. Examples of heterocyclyl (sic) residues RZ are especially -
- pyrimidinyl and morpholino. Examples of heterocyclyl residues R9 are
especially pyridyl, pyrimidinyl and furyl.

Preferred compounds of formula | are those in which R is a
monocyclic, S-, N- and/or O-heterocyclic residue, especially pyridyl,
pyrimidinyl, isoxazolyl, furyl or thienyl which is unsubstituted or
substituted by lower-alkyl, halogen, amino, mono- or di-lower-
alkylamino or lower-alkanoyl. Furthermore, there are preferred
compounds of formula | in which R2 is hydrogen, pyrimidinyl, pyridyl,
morpholino, thiomorpholino, piperidino, pyrrolidino, benzodioxolyl,
lower-alkoxyphenyl or lower-alkylthio and those [in which] R3 is a
residue -O-(CR2RP),OH, -O-(CRaRb),NH; or a residue -O(CH2)2-B-R9,
and R9 is a monocyclic N- and/or O- -heterocyclic residue, especnally
pyridyl, pyrazinyl or furyl.



O particular interest are conpounds of forrmula | in which RL is a pyridyl
resi due substituted by lower-alkyl, R2 is norpholino, R3 is a residue [err]
R4 is lower-al koxy and [err] are hydrogen. Preferred residues RO are

het erocyclyl residues, especially pyridyl +&si dues such as 2-pyridyl. The
conmpounds of formula | given above are endothelin receptor inhibitors. They

can therefore be Qfepatticuldreiritecestrere cbmp oundbr@f formualarcinawhichaR&ds

hyper Consi on® “x?ﬁ&éﬁ%eﬁﬁvss%gﬁ%@m{%ﬁ ABWQ‘ Bk, é’-?ﬁéf@ﬁ B8RS

formula | caa tssldﬂeu-f(a(ﬁldg)a@oﬁ;(()s))\lHR%aRﬂl mlmwebaﬂmx)dand RPeR$ @reul a

wh f b
Lo 15 hal ooBYFaBEn. S¥Fefeirdd PaYRER°RD. GPe RERHSEVER [ebitiles) Bchétld
[err] have tpy¥ridydniesidugsesuch asr2tpwnidyle and X represents O or NH, or b)
reacting a conpound of the formula -4- 4 [err] wherein [err] have the

Lerr] has the i gt GRRSROURAS S TOTTaBER, b iV ARaNE: Ay SgRUIRlin SERaPERn

and Z repr esmnibiwris.HOThechanprrmeﬁém b weednforZ thertreatnienthof adisorders
which are associated with endothelin activities, especially
circulatory disorders such as hypertension, ischaemia, vasospasms
and angina pectoris.

The compounds of formula | can be manufactured by

a) reacting a compound of the formula
R'SO,NH;

e

R® R7

“wherein R1, R2 and R4-R8 have the significance set forth above
and Hal is halogen,
with a compound of the formula

- HO(CRaRP), XH
wherein n, R2 and Rb have the significance set forth above and X
represents O or NH,

or

b) reacting a compound of the formula
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or c) reacting a conpound of the fornmula [err] wherein [err] and n have
the significance set forth above, cl) with an isocyanate of the formula

€ RONCO or a carbanoyl chloride of the fornmula RONCOCI, wherein RO has the

significance set forth above, or c2) w th4phosgene and thereafter with an
al cohol of the formula [err]; or with a chloraoformate of the fornmula [err]
or d) reacting a conpoundyf formgéap? in which R3 represents hal o-

| ower-al kyl with a conpoupd lof the flor{ula [err] wherein A represents a
ketalized 1, 2-di hydr l%(2y ene grg and, if desiged, nodifying
substituents present Tn 1% brmpbund of fortula | and/ or
converting the conpound o ornula IToptained into a salt. In the reaction
of a conmpound of formula 11Rptith a ®¥mgbund of the fornmula [err] this is
conveniently used as the alkali netal al cohol ate. The correspondi ng gl ycol
or the correspondi ng am goaécohol thus e.g. ethyl eng@_gl ycol or

ani noet hanol , whwherein R-R ba\éeetimaﬁ;gmﬁlc@nee sat fostheabovane al kal i

met al al coRgjtht I | cohol ate. The reaction is

conveni entlyhgagrqtﬁgbggt mﬁquﬁgﬁggm*g]g? e.g. to [err]. In a preferred
enbodi ment the conpound [err] is used as the nono-sodium salt of ethylene,
propyl ene or butylene glycol or ami no-RIGOWR ., -propanol or -butanol. The
reaction of a conpound of fornula Illwith a conpound of the formula [err]
can be carried out in a manner known per se for the manufacture of

sul phonami des, ewbereéin Rh hasrtheosignificance \sett forth above and whereby Y

represents halogen and Z represents amino or Y represents
amino and Z represents halogen,
or .

c) reacting a compound of the formula

R'SO,NH R¢ RS
2 - 7 \ fo) RS IV |
Ra R7
(CH2)m
O(CR®RP),XH

wherein R1, R2, R4-R8, Ra, Rb, X, m and n have the significance
set forth above,

cl) with an isocyanate of the formula RONCO or a carbamoyl
chloride of the formula RINCOCI, wherein R9 has the significance set
forth above, or

c2) with phosgene and thereafter with an alcohol of the formula
RO0H; or with a chloroformate of the formula R9OC(O)CI; or

d) reacting a compound of formula | in which R3 represents halo-
lower-alkyl with a compound of the formula
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such as dinet hyl sul phoxi de, conveniently while heating and in a protective
gas at nosphere, e.g. under argon. The reaction in accordance with process
variant Cl) can be effected in a manner known per se preparation of
carbamat es and ureas from al cohol s and, redpectively, am nes. Thus, a
compound of formula IV can be converted into a conmpound of fornmula I in

which Bis -OCC(ONH wth an i soH@IHe-Rflowerfatkyll a [err] in a suitable
anhydrous organic solvent, e.g. a hydrocarbon such™ as tol uene, conveniently
whi | e heating. The isocyanate can be generated in situ, e.g. froman azide

of the fornula [ ewterein tAcrapreseatsnaoketalized Li,Redihyeiroxyrethyléneof

formula | with B =z _zNKIC(O NH can be obtai ned using conpounds of formula IV
in which Bis NH SFER: g ng to process variant [err]) a conpound of formula
IV in which Bis oxygen can be reacted with phosgene and thereafter with an

al cohol of taﬁdff?f'a&sg%;r d | \StbstituemeUpresint’ M e resulting - 6
o of Tt K Sope Tl B e

with B = - NHghfliRediftor/at 8ared anal ogously starting from conpounds of
formula IVwth B = NH The phosgene is conveniently used as a solution in

an inert anhydrous organi c solvent, e.g. a hydrocarbon such as toluene. The

rﬁﬁct ! gn WLt h pholrg¢he reaction off ai compound oftfonmﬁarﬂbmdtmaacoﬁmoandﬁbfl
chl ori de obt n | I, t e ono
[err] conven %ﬁJﬁM% 'é'% iiﬁg!‘iifﬁeﬂﬁ%é{f&dﬁ%‘ﬁééﬁgo#&w&é\ﬁhpha __%gcess
vari ant d) cenetab ai@eholaaeouﬂ'hmmmsppnwagtglycqicmdltheoe@rrespenﬁz@ f or
process vari COMOLY orgm?qgﬁ? I | ' h‘,ﬁ? i 5 2 i
resi due [er riﬂg‘.‘ glbituéﬁmbgfeégént n t gl %‘3[565 at?gan?e hgg%orn do? fo?’mﬂ a
referably used as the solvent. The alkali metal alcoholate is |
preferably sodium alcoholate. The reaction is conveniently carried
out while heating, e.g. to 40-120°C. In a preferred embodiment the
compound HO(CRaRb),XH is used as the mono-sodium salt of ethylene,
propylene or butylene glycol or amino-ethanol, -propanol or -butanol.

The reaction of a compound of formula Il with a compound of
the formula R1SO2Z can be carried out in a manner known per se for
the manufacture of sulphonamides, e.g. in an inert organic solvent
such as dimethyl sulphoxide, conveniently while heating and in a
protective gas atmosphere, e.g. under argon.

The reaction in accordance with process variant ¢1) can be
effected in a manner known per se preparation of carbamates and
ureas from alcohols and, respectively, amines. Thus, a compound of
formula IV can be converted into a compound of formula | in which B
is -OC(O)NH- with an isocyanate of the formula RONCO in a suitable
anhydrous organic solvent, e.g. a hydrocarbon such as toluene,
conveniently while heating. The isocyanate can be generated in situ,
e.g. from an azide of the formula R9CON3 by thermal decomposition.
Likewise, compounds of formula | with B = -NHC(O)NH- can be
obtained using compounds of formula IV in which B is NH.

According to process variant c2) a compound of formula IV in
which B is oxygen can be reacted with phosgene and thereafter with
an alcohol of the formula R90H to [give] a compound of formula | in



| can be nodified. Thus, a nethyl group R3 can be converted into a fornyl
group by oxidation. the oxidation can be carried out in a manner known per
se, e.g. wth seleniumdioxide. The formyl group in the thus-obtained
compound can be reduced to the hydroxynett§t group. This reduction can be
carried out in a manner known per se, e.g. by nmeans of reducing agents such

gs NaBH4. Tlvmlbhqusymb;dugr-GQ(O)éh bA phosgenedsaltitsuch ias diphasgeng oup
t

N het or ocye K@%@@é@?@‘#ﬁ@ﬁﬁﬁ? GRLQCER)2°Ean b skt plate of ol

of these regphosgene:aCampoundscof formula bwithB = - Nbﬁ(@) 'kﬁEﬁMQm:@F“

Th

sal t gomoun%ﬁa@aﬁ"f’%‘? %&@E@Mﬂhg ::f? eRds b"‘ﬁgﬁ"‘g o, e B mé”“e anee

salts such phasgene F&gc%\'@le cﬁ%ass tian Hﬂ@ﬂjé@%&a by F?V

material's, iorgghit sevecle.qr @ h?ﬂrbéémbmrsdcheas wigenesi The feagtion withd

e otakbete. a6 S 3L TS Sy elBhir) Te t%ac’%ﬂsﬂeﬁd
of fo;I nul a Iotma:mdlcashedn rmtamedlarte mneaetetfatdﬁr%miiytmtwihegatoﬂo est
rocedures nhi bi ti on of endothelin

Bi nding to S@ﬂbﬁg}]‘{éﬁ@bﬂ? Mﬁ'&p!‘gﬁg'ﬁgcm coding for human ETA

receptors of human placenta was cloned (M Adachi, Y.-Y. Yang, Y. Furuichi

and C. M yanoto, C‘lfi‘%sgﬁﬁléﬁonlﬁpﬁcé@&%néé‘%&hp %é@ék Varfane d) can be

bacul ovi rus-i nse acyl oviru I nsgct cel | s froma 23

| fernent er GaArEede ﬁPFlH‘@ééﬁtg‘Pf r it @nﬁ msé?g'be[‘ﬁ PrHPIREE3Sur s
after the i MaRiritoa) ard éWdcﬁhpouﬁds sofomfmuldﬂi imivhich R34 is 1a fresidue

and again ce e further re-suspension and centrifugation the
cells are su%b g ?ﬂwﬁfﬁgpfq .

Substituents present in the thus-obtained compound of formula
| can be modified. Thus, a methyl group R3 can be converted into a
formyl group by oxidation. the oxidation can be carried out in a
manner known per se, e.g. with selenium dioxide. The formyl group in
the thus-obtained compound can be reduced to the hydroxymethyl
group. This reduction can be carried out in a manner known per se,
e.g. by means of reducing agents such as NaBH4. The hydroxymethyl
group can be converted into a halomethyl group by reaction with a
halogenating agent such as POCI3/PCls. Furthermore, N-heterocyclic
residues such as pyridile can be oxidized to N-oxides. All of these
reactions can be carried out according to methods known per se. The
compounds of formula | can be converted in a manner known per se
into salts, e.g. alkali salts such as Na and K salts or alkaline earth
metal salts such as Ca or Mg salts.

The compounds which are used as starting materials, insofar as
they are not known or their preparation is described hereinafter, can
. be prepared in analogy to known methods or methods described in
more details below.

The inhibitory actlwty of the compounds of formula I on
endothelin receptors can be demonstrated using the test procedures
described hereinafter:



of the same buffer and freeze-dried at [err]. The cells disintegrate when
the suspension in this hypotonic buffer mxture is thawed. After a repeated
fr eeze-dryi ng/ t hawi ng cycl e the suspension is honogeni zed and centrifuged
(25000 x g, 15 minutes, [err]). After suspefision in Tris buffer (75 nmM pH
7.4, 25 mM[err], 250 n1VI saccharose) 1 m cali quots (prote| n content about
35ng/n1)ar|§st : b ¢ ot H

nmenbrane prepara- tions are t hawed
25000 g for 10 mnutes, re-suspended in assay buffer (50 nmM Tris buffer, pH
7.4, containing 2%[@[3!71]\ cading €6 Auman ETXreceprorssef uhuumamplaoentamasn

o L TR A PRI D ¥ OrdAfe '.*'v?@d QE"'E@%‘?%PW&SSW

“buf fer (2500012551-12.7&) an&exnressedmnzbh@ \Npa vms-msecp cell systemuf f er

contai ni ng vagy ; Cﬁﬂ E:Eédoﬁ‘t%e%ft E&fs fe Ajfér E?‘tél@ s
carried out at rs or L err ration
of free and pox gsl %aﬂ? )9 oyrs ﬁ?tel’r gﬁ?on over
g ?I ass fldbr anectmen r“éhsuspénaeuow ‘Bﬂsluufﬁergf corrpoundtshof fornula |
eternm ne | I ve LN er as
t he concent rgtﬁ[ W{ rﬁ}iﬁ gﬁerﬁy E@Q?? 9?%%%@”@(55% ﬁ%fs{)kvﬁh%{
bi ndi ng of 1Z®&isuspension and centrifugation theCwelisuare suspended: in 800 [mal r ]
[nM 34 - I
endot hel i n-i ncfu %ﬁ it rgg?f gﬂd freegpa?rlﬁdr 1quaé r |1.nh§ éé]iE lalélh'fégpjte
when the suspension in this hypotomc buffer m:xture is thawed.
After a repeated freeze-drymg/thawmg 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 MgClz, 250 mM
saccharose) 1 ml aliquots (protein content about 3.5 mg/ml) are

stored at -85°C.

. after entrlfugatlon at |err] and

For the binding assay, the freeze-dried membrane prepara-
tions 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 MnCl2, 1 mM EDTA and 0.5% bovine serum
albumin). 100 ul of this membrane suspension containing 70 ug 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
200°C for 2 hours or at 4°C for 24 hours. The separation of free and
membrane-bound radio- ligands is carried out by filtration over a
glass fibre filter. |

The inhibitory activity of compounds of formula | determined in
this test procedure is given in Table 1 as the ICsg, i.e. as the
concentration [nM] which is required to inhibit 50% of the specific
binding of 125|-endothelin.



Rings wwth a length of 5 mmwere cut out fromthe thorax aorta of adult
Wstar-Kyoto rats. The endotheliumwas renmoved by lightly rubbing the
dinternal surface. Each ring was inmersed at [err] in 10 m of

Kr ebs- Hensel eit solution in an isol ated baBk while gassing with 95% [err]
and 5% [err]. The isonetric stretching of the rings was neasured. The rings
were stretched to a pre-tension of 3 g. T&blerli ncubation for 10 mi nutes
with the test conpound or vehicle cumul ative dosages of endothelin-1 were
added. The activity QF—tho—t-ast—corpothd—nas—pscerta-hred—by—t+he observed
shift to the right off t eompoamel oftExamplecur e of I(EsmlmeQI in-] in the
presence of different concentratg gns of - antagpni st . qg?s shittjto the right
(or "dose ratio", DR)} corresponds to the quot|ent froffi‘'the [er}] val ues of
endothelin-1 in the dresence andSiln the absenke of arfd.4gonist,Jwith the
[err] val ue denoting the endothelin concentration required for a

hal f - maxi mum contraction. The correspondlng PA2 value mhlch i s a measure
of the actiilty dnhibition-0f ene ‘ h iiragtio

pr ogr amme accordgﬁgiﬁlQQQSfolIomnng equatlon fron1the dose ratlo DR for
each individual dosage-actrvity curve [err] =

| og(DR-1) -1 og(ant agoni st-concentration) The [err] of endothelin in the

absence of test cRimgsundth iaslehgthndf Shmrhewete \cutuoat drdm the thorax aorta
corpounds ofof SN Vsl ot Theerdotnell sk B oY 1GHESP
9.2 On the trubbingftherinternapsurface: dEachiring was immersed iat Bi79@ iny,
10 ml of Krebs-Henseleit solution in an isolated bath while gassing
with 95% Oz and 5% CO2. The isometric stretching of the rings was
measured. The rings were stretched to a pre-tension of 3 g. After
~ incubation for 10 minutes with the test compound or vehicle
cumulative dosages of endothelin-1 were added. The activity of the
test compound was ascertained by the observed shift to the right of
the dosage-activity curve of endothelin-1 in the presence of
different concentrations of antagonist. This shift to the right (or
"dose ratio", DR) corresponds to the quotient from the ECsg values of
endothelin-1 in the presence and in the absence of antagonist, with
the ECs¢ value denoting the endothelin concentration required for a
half-maximum contraction.

The corresponding PA2 value, which is a measure of the activity
of the test compound, was calculated using a computer programme
according to the following equation from the "dose ratio” DR for each
individual dosage-activity curve .

pA2 = log(DR-1)-log(antagonist-concentration)

The Ecso of endothelin in the absence of test compounds is
0.3 nM.

The pAg values obtainéd with compounds of formula | are given
in Table 2.



t he conpounds of fornmula |I can be used as nedi canents for the treatnent of
disorders which are associated with vasoconstriction of increasing
Trequenci es. Exanpl es of such disorders are high bl ood pressure, coronary
di sorders, cardiac insufficiency, renal an8-myocardial ischaenia, renal
I nsufficiency, dialysis, cerebral ischaem a, cerebral infarct, mgraine,
subar achnoi d haenorrhage, Raynaud syndr dabler@l pul nonary hi gh pressure.
They can al so be used in atherosclerosis, the prevention of restenosis
after bal |l oon- i ngreet—vreasett-ar—ttatief—aaRrati-oer g 6= and
duodenal ul cers, |l E@mpoundsof Exampleghti ve seBose raft
gl onerul onephtritijs, renal colic, glaucpng, (ﬁﬁtlﬁ el
prophyl axi s of di FoetTc—comi-recatrons—apt—eohptrecatto
adni ni stration of |cycl osporidft as wel| §s other di s@7d
endot hel i n activityies. The gpppounds of [fornmula | cep be adm ni sfered
orally, rectally, |parentally, e.g. intrpvenously, intranuscularly,
_subcutaneously, imtrathecally or transdbrmml|y: or sublingually ér as
opt ht hal nol ogi cal preparations, or as an areosol. Capsules, tablets,
suspensi ons or solutions for oral adm nistration, suppositories, injection
solutions, eye drops, salves or spray solutions are exanples of
adni n} st raéI i on f @nrsthe lbasks efouheiri capabilityubérinhibiting eﬁéﬂit}ﬁe};ﬁhr bir?dlhgi, s
a preferre r S | t unds, o nmul a
are adm ni stt éreegbﬁp W&a@??@qﬁﬂ@ﬁﬁt %é'ﬂ@g;rlfgggnggﬂﬁga&%umgﬁtﬁ f?'ﬁghgpeci fic
active i ngr dseatmenthef djsorders mhichgare cassaciated twithpaaseconstriction wfde
of admi ni st iRéredRing Fré neheies.dces@aqﬁﬁué&rﬁ?b&%h dis;;ﬂ&er—s dre High g@é&g body
. wei ght per da¥ CONME into considerati oh. e preparations contarni e
conpounds oPF SSWR-a CPrenary. flisarderssccardiaca insfficiency.odenahiand |y active
addi tives. Tapoeardial igchaemiagsrenal insufficiency, dialysis, cerebral
ischaemia, cerebral infarct, migraine, subarachnoid haemorrhage,
Raynaud syndrome and pulmonary high pressure. They can also be
used in atherosclerosis, the prevention of restenosis after balloon-
induced vascular dilation, inflammations, gastric and duodenal
ulcers, ulcus cruris, gram-negative sepsis, shock,
glomerulonephtritis, renal colic, glaucoma, asthma, 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
opththalmological preparations, or as an areosol. 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



e.g. can contain a series of binders, fillers, carriers or diluents. Liquid
preparations can be present, for exanple, in the formof a sterile

Wat er -mi sci bl e solution. Capsules can contain a filler or thickener in
addition to the active.ingredient. Furthedfore, flavour- inproving
additives as well as substances usually used as preserving, stabilizing,
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sodi um sul ppghealggtbé ipreskntevaporated (sic) on a rotary evaporator.
5-tert-Butyl -thi ophene-2- sul phonic acid

6-(2- hydr oxy- et hoxy) - 5- (2- met hoxy- phenoxy) - 2, 2' - bi pyri m di n-4-yl ani de was
t hus' obt ai ned asThep@Irevmlslpvnmamné‘dS cardier( Mdtetials Rird adikiersts @fant he
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with lactose, starch magnesium stearate, talc, gum arabic, polyalkylene
glycols and the like. It is a prerequisite that all adjuvants used in
the manufacture of the preparations are non-toxic.

The following Examples illustrate the invention in more detail.

Example 1

1.29 g of Na were dissolved in 50 ml of ethylene glycol at
50°C. Subsequently, 3.0 g of 5-tert-butyl-thiophene-2-sulphonic
acid 6-chloro-5-(2-methoxy-phenoxy)-2,2¢-bipyrimidin-4-ylamide
were added portionwise at the same temperature and the mixture was
heated at 100°C for 4 1/2 hours. The clear reaction solution was
poured on to ice/dilute HCl solution and the mixture was extracted 3
times with 0.2 | of ethyl acetate each time. The organic phase was
washed 3 times with water, dried over sodium sulphate and finally
evaporated (sic) on a rotary evaporator. S-tert-Butyl-thiophene-2-
sulphonic acid 6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2,2°-
bipyrimidin-4-ylamide was thus obtained as a pale yellow foam.

MS: 493 (M-S02).

-Prepa_lration of the starting compound:

a) 2.0 g of 5-tert-butyl-thiophene-2-sulphonyl chloride were
dissolved in 30 ml of ethanol at room temperature, treated with



50 m of 25% anmonia solution and heated at reflux for 4 1/2 hours. The
m xture was concentrated on a rotary -evaporator, the residue was treated
‘Wwith water, extracted with ethyl acetate (150 ml), dried over magnesi um
sul phat e and again concentrat ed on a rot ar131-evapor ator. There was thus
obtained 5-tert-butyl-2- thiophene-2-sul phonam de as white crystals. M5,
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and stirred at roomtenperature for 1/2 hour, filtered off under suction
and dried in a high vacuum There was thus obtai ned
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finally rempand] dhen 20yl ofapther wereTadded to the reaction mixture while
stirring vigorously, whereby a fine, white, crystalline precipitate
formed and was filtered off under suction. The crystals were
suspended in dilute, aqueous hydrochloric acid and stirred at room
temperature for 1/2 hour, filtered off under suction and dried in a
high vacuum. There was thus obtained 5-tert-butyl-thiophene-2-
sulphonic acid 6-chloro-5-(2-methoxy-phenoxy)-2,2"-bipyrimidin-4-
ylamide as a white, crystalline solid.
MS: 523.4 (M+H).

Example 2

A solution of 3.23 g of 5-tert-butyl-thiophene-2-sulphonic acid
6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-
ylamide, 1.71 g of 2-pyridylcarboxylic acid azide and 70 mg of p-
dimethylaminopyridine in toluene (50 ml) was heated at 80°C for
2 hours. The toluene was removed on a rotary evaporator and the
residue was partitioned between methylene chloride (0.5 1) and 1N
HCI solution (0.35 I). The organic phase was dried over magnesium
sulphate, the solvent was finally removed on a rotary evaporator. The
crude product was chromatographed over silica gel with methylene
chloride/MeOH (5/1) as the eluent. There was thus obtained pyridin-
2-ylcarbamic acid 2-[6-(5-tert-butyl-thiophen-2-ylsulphonylamino)-



crude product was chromat ographed over silica gel with nmethyl ene
chloride/ MeOH (5/1) as the eluent. There was thus obtained pyridin-
~2-ylcarbamc acid 2-[6-(5-tert-butyl-thiophen-2-yl sul phonyl am no) - -12-
5- (2- met hoxy- phenoxy) - 2, 2' - bi pyri m di n- 4=y#0xy] -ethyl ester as a pale
yell ow solid which was recrystallized from nethyl ene chloride/ MeOH. M5:

678. 3 ( MrH) 5-E2=methoxy2phenoxy)sd 2 ‘“bipyrimidinsdoylaxy}-ethyhi ester as a
t hanol am <kl O P . ith 150
mg of the 2@a"%%3[%%5&?Zﬁ";ﬁ%”‘iﬁv%%g?%%éégﬁ“tﬁ‘%waﬁﬁh@‘éﬁ% e was

heated at [€hlgride/MeQtburs. Subsequentiy, the mixture was poured on to

ice/water, RIS: 6283 (M4HY 6 With 3N HC, whereby there separated a pale
yellow, crystalline solid which was filtered off under suction, washed with
wat er and dried in a high vacuum There -was thus obtai ned
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et hoxy) - 5- ( 2- met hoxy- phenoxy) -2, 2' -bi pyri mdi n-4-yl am de as yel | ow
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g
obtained S5-tert-butyl-thiophene-2-sulphonic acid 6-(_2-amino-
ethoxy)-5-(2-methoxy-phenoxy)-2,2-bipyrimidin-4-ylamide as
yellow crystals. MS: 557.4 (M+H).

Example 4

100 mg of 5-tert-butyl-thiophene-2-sulphonic acid 6-(2-
amino-ethoxy)-5-(2-methoxy-phenoxy)-2,2*-bipyrimidin-4-ylamide
were dissolved in 10 mi of toluene, treated with 53 mg of 2-
pyridylcarboxylic acid azide and the solution was heated at 120°C for
4 hours. The toluene was removed on a rotary evaporator and the
residue was partitioned between ethyl acetate and water. The
organic phase was dried over magnesium sulphate and finally
concentrated on a rotary evaporator. The residue was
chromatographed on silica gel with methylene chloride/methanol
(30/1) as the eluent. There was thus obtained 5-tert-butyl-
thiophen-2-sulphonic acid 5-(2-methoxy-phenoxy)-6-[2-(3-pyridin-
2-yl-ureido)-ethoxy]-2,2*-bipyrimidin-4-ylamide as a crystalline
solid. MS: 677.4 (M+H).

Example 5
92 mg of NaH (65%) were added at room temperature to a

solution of 162.5 mg of 4-amino-6-methoxy-5-(2-methoxy-
phenoxy)-2,2*-bipyrimidine in 10 ml of tetrahydrofuran, the solution



thlophen 2-sul phoni ¢ aci d 5-(2-net hoxy- phenoxy) - 6-[ 2- (3-pyri di n-

2-yl -ureido)-ethoxy]-2,2" -bipyrimdin-4-ylanmde as a crystalline solid. Ms:
677.4 (M+tH). Exanple 5 92 ng of NaH (65% were added at roomtenperature to
a solution of 162.5 ng of 4-anino- 6- net hoxy35- ( 2- net hoxy-

phenoxy)-2,2' -bipyrimdine in 10 nl of tetrahydrofuran, the sol uti on -13
" was stirrewast stiored tathpoont tempenature /forhbuily 2arhounshandusubsequently ng
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was partitioned tween a small anount of ter and net hyl ene chloride (500
m ). The organi c phase was dried over sodi um sul phate and concentrated on a

rotary evapoPpeparatiow ofetheustarting competrdswi th ether, the resulting
solid was separated and dried in a hi gh vacuum The

4- am no- 6- chl or o- 5 2- met hoxy- phenoxy) - 2, 2' - bi pyri m di ne
a) .09 g of 4,6- dlchloro-s (2- methoxy-phenoxy) -2,2'-

blpynmudme (EP-A- 0 526 708) were suspended in 75 ml of
methanol and 150 mi of ammonia were condensed at 75°C using a
feedpipe. The reaction mixture was left to come to room temperature
overnight, concentrated in a water-jet vacuum and the residue was
partitioned between a small amount of water and methylene chloride
(500 ml). The organic phase was dried over sodium sulphate and
concentrated on a rotary evaporator. The residue was triturated with
ether, the resulting solid was separated and dried in a high vacuum.
The 4-amino-6-chloro-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidine
was thus obtained as a fine, almost white powder. MS: 329 (M).

b) 6.55 g of sodium methylate were added at room temperature to
a solution of 4-amino-6-chloro-5-(2-methoxy-phenoxy)-2,2‘-
bipyrimidine in 200 ml of methanol and the solution was
subsequently heated at reflux for 32 hours. The methanol was
removed on a rotary evaporator, the residue was taken up in _
methylene chloride and washed with 1N hydrochloric acid. The
organic phase was dried over magnesium sulphate, the solvent was
finally removed in a water-jet vacuum. The crude product was
chromatographed on silica gel with methylene chloride/ methanol
(10/1) as the eluent. 4-Amino-6-methoxy-5-(2-methoxy-phenoxy)-
2,2'-bipyrimidine was obtained as a lemon-yellow powder MS: 325

M).



was thus obtained as a fine, alnobst white powder. MS: 329 (M. b) 6.55 ¢
of sodium nethyl ate were added at roomtenperature to a sol ution of

“4-am no- 6- chl or o- 5- ( 2- met hoxy- phenoxy)-2,2' - bipyrimdine in 200 m of

met hanol and the sol uti on was subsequent I-)14heat ed at reflux for 32 hours.
The net hanol was renoved on a rotary evaporator, the residue was taken up
'in methyl ene chloride and washed with mmglg;@hl oric acid. The organic
phase was dried over magnesi um sul phate, the solvent was finally renoved in
a water-jet vacuum The crude product was chromatographed on silica gel
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b)  Analogously to Example 1, paragraph b), by reacting (5-n-
pentyl-thiophene-2-sulphonamide) K and 4,6-dichloro-5-(2-methoxy-
phenoxy)-2,2‘-bipyrimidine there was obtained 5-pentyl-thiophene-
2-sulphonic acid 6-chloro-5-(2-methoxy-phenoxy)-2,2¢-bipyrimidin-
4-ylamide as a white solid. MS: 545 (M).

Example 7
Analogously to Example 2, from 2-pyridylcarboxylic acid azide
~and 5-pentyl-thiophene-2-sulphonic acid 6-(2-hydroxy-ethoxy)-5-
(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide there was obtained
pyridin-2-ylcarbamic acid 2-[5-(2-methoxy-phenoxy)-6-(5-pentyl-

thiophen-2-ylsulphonylamino)-2,2‘-bipyrimidin-4-yloxy]-ethyl ester
as a white solid. MS: 692.4 (M+H).

Example 8

In analogy to Example 2, from sodium glycolate and 5-(2,2-
dimethyl-propionyl)-thiophene-2-sulphonic acid 6-chloro-5-(2-
methoxy-phenoxy)-2,2¢-bipyrimidin-4-ylamide there was obtained 5-
(2,2-dimethyl-propionyl)-thiophene-2-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide as a
pink powder. MS: 586.3 (M+H).



Exanpl e 7 Anal ogously to Exanple 2, from 2-pyridyl carboxylic acid azide and
5- pentyl -t hi ophene- 2- sul phoni ¢ aci d 6-(2-hydroxy-et hoxy) - 5-

i 2- met hoxy- phenoxy) -2, 2' -bi pyri m di n-4-yl am de there was obt ai ned

pyridi n-2-yl carbam c acid 2-[5-(2-nmethoxyiphkenoxy) - 6-(5-pentyl -
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white solid %?%n mbodnd! ogy to Exanple 2, from sodi um
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6- chl oro- 5- (2- net hoxy- phenoxy) -2, 2' - bi pyri m di n-4-yl am de there was
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2-pyridyl carboxylic acid azi and
5- (2, 2-di met hyl - propi onyl ) -t hi ophene- 2- sul phoni c acid 6-(2- : :
hydr oxy- et hoxy) - 5- ( 2- net hoxy- phenoxy) -Bxamplebi®yri ni di n- 4-yl ani de there was
obt ai-ned the desired pyridin-2-ylcarbanc acod 2-[6-]5-
2, 2-di net hyl propi onyl ) -t hi ophen- 2-yl sul phonyl am nqQ].- 5- ( 2- . ] )
( s IoAnal%g)ously tpo Examgle Z,pfrorr){ 2-pyr|ijlca%oxyhc acid azige

and 5-(2,2-dimethyl-propionyl)-thiophene-2-sulphonic acid 6-(2-
hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2,2 -bipyrimidin-4-ylamide
there was obtained the desired pyridin-2-ylcarbamic acod 2-[6-[5-
(2,2-dimethylpropionyl)-thiophen-2-ylsulphonylamino]-5-(2-
methoxy-phenoxy)-2,2°-bipyrimidin-4-yloxy]-ethyl ester as a beige
powder. MS: 704.3 (M+H).

Example 10

1.75 g of Na were dissolved in 70 ml of ethylene glycol at
50°C. Subsequently, 4.9 g of 5-isopropyl-pyridine-2-sulphonic acid
6-chloro-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide were
added portionwise at the same temperature and the mixture was
heated to 100°C for 4 hours. The clear reaction solution was poured
into 200 mil of water, brought to pH 1 with 3N HCl, the separated
yellow crystals (sic) were filtered off under suction, washed with
water, then with ether and finally dried in a high vacuum. There was
thus obtained 5-lsopropyl-pyridine-2-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide as a
yellow, crystalline solid. MS: 537.3 (M-H).

Preparation of the starting compounds:

a) 4.0 g of 5-isoprdpylpyridine-Z-squhonamide were dissolved
(sic) in 40 ml of MeOH, 2.308 g of potassium tert.-butylate were



met hoxy- phenoxy) - 2, 2' - bi pyri m di n-4-yl oxy] -ethyl ester as a bei ge powder.
MS: 704.3 (MtH). Exanple 10 1.75 g of Na were dissolved in 70 m of
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addi ti on of , Crys ne precipitate w$ ere
inder suct i onl BRGCEXENAIS Wete suspend dilite, aqueaus hydrochloric acid

(100 ml of water and 50 ml (sic) of 1N HCI) and stirred for

S minutes, filtered off under suction and again washed with water
and dried in a high vacuum. There was thus obtained S-isopropyl-
pyridine-2-sulphonic acid 6-chloro-5-(2-methoxy-phenoxy)-2,2-
bipyrimidin-4-ylamide as a white, crystalline solid.

MS: 511.3 (M-H). '

Example 11

2.0 g of 5-isopropyl-pyridine-2-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide were
dissolved in 80 mi of toluene, treated with 1.1 g of 2-
pyridylcarboxylic acid azide and the solution was subsequently
heated at 90°C for 4 hours. It was concentrated on a rotary

- evaporator and the residue was partitioned between 1N HCl and ethy!
acetate. The organic phase was dried over magnesium sulphate, the
solvent was removed in a water-jet vacuum and the residue was
chromatographed on silica gel with methylene chloride/methanol
(30/1) as the eluent. There was thus obtained pyridin-2-ylcarbamic
acid 2-[6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-(2-methoxy-
phenoxy)-2,2 -bipyrimidin-4-yloxy]-ethyl ester as yellow crystals.
MS: 657.3 (M+H).

For the preparation of the dihydrochloride, the compound was
dissolved in methylene chioride and treated with the corresponding



The crystals were suspended in dilute, aqueous hydrochloric acid (100 m of
water and 50 m (sic). of IN HCl) and stirred for 5 mnutes, filtered off _
under suction and again washed with water and dried in a hi gh vacuum There
was thus obtained 5-isopropyl- pyridine-2-<sli phonic acid

6- chl or 0- 5- ( 2- net hoxy- phenoxy)-2,2'- bipyrimdin-4-ylamde as a white,
crystal line samount\of 424N BQl Nh&thﬁoiraﬁ eoorrﬂtenmq;atmre The solution was

5- |sopropyl p u

ot hoxy) - %fééﬁ%é%ﬁé 004 oltay Sy ool B separated, erystalline, slid,
80 m ~ of toI wwas, isolatedeandi dried .in :gmghzvaq;wmdat €090 fori4 hours {sid)e and
‘the solution was subsequently heated at [err] for 4 hours. It was
concentrated on a rotary evaporator and_the resjidue was partitioned between
1 N HC and ethyl acetate. The organic Eﬁaﬂﬂﬂﬁmedried over nmagnesi um

sul phate, the solvent was renoved in a water-jet vacuum and the residue was
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In anal ogy to Exanple 4, from 5-isopropyl-pyridine-2- sulphonlc acid

6-(2-am no- et hoxy) pe (Galfing "ESripound Was obtamed 'InBidgbusly to Example 3

from ethanolamine and the compound from Example 10, paragraph b),
as a yellow foam. MS: 538.3 (M+H).

Example 13

In analogy to Example 10, from pyridine-2-sulphonic acid 6-
chloro-5-(2-methoxy-phenoxy)-2,2 ‘-bipyrimidin-4-ylamide and
ethylene glycol there was pyridine-2-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-2,2¢‘-bipyrimidin-4-ylamide as
white crystals. MS: 615.4 (M-H).

Preparation of the starting compounds:

a) 1.7 g of 2-pyridylsulphonyl chloride (J Org. Chem., Vol. 54, 389)
were dissolved in 30 mi of ethanol, 30 ml of 25% ammonia solution
were added while cooling with ice and the mixture was subsequently
heated at reflux for 4 hours. The reaction solution was concentrated
on a rotary evaporator, the residue was partitioned between ethyl
acetate and water, the organic phase was dried over magnesium
sulphate and finally concentrated on a rotary evaporator, the 2-
pyridylsulphonamide separating as a beige, crystalline solid. MS:
469.2 (M-H). The K salt was obtained therefrom with K tert.-butylate
in methanol.



4-yl am de and 2-pyridyl carboxylic acid azide there was obtained the desired
5-isopropyl - pyri di ne- 2-sul phoni ¢ acid 5-(2-net hoxy-

-phenoxy) - 6-[ 2- (3- pyri di n-2-yl -urei do)-ethoxy]-2,2 '-bipyrimdin-4- ylam de
as yellow crystals. Ms: 656.3 (MH). The -sk8arti ng conpound was obt ai ned
anal ogously to Exanple 3 from et hanol am ne and t he conmpound from Exanpl e
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30 mM of ethanol, 30 m of 25% ammoni a sol ution were added while cool i ng

with ice and the m xture was subsequent!|ly heated at reflux for 4 hours. The
reaction solution was concentrated on vaporator, the residue was

partitioned bet vveenhet hyl acet atle and water, the organic phase was dried
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mple_1

In analogy to Example 10, from pyridine-3-sulphonic acid 6-
chloro-5-(2-methoxy-phenoxy)-2,2¢-bipyrimidin-4-ylamide and
ethylene glycol there was obtained pyridine-3-sulphonic acid 6- -(2-
hydroxy-ethoxy)-5-(2-methoxy-phenoxy)- 2 ,2‘-bipyrimidin-4-ylamide
as white crystals. MS: 496 (M).

Preparation of the starting compounds:

a) In analogy to Example 13, paragraph a), from 3-pyridylsulphonyl
chloride ( J Org. Chem., Vol. 54, 389) and ammonia there was obtained
2-pyridylsulphonamide as a white, crystalline solid, the potassium
salt being obtained therefrom with potassium tert.-butylate in
methanol.

b)  Analogously to Example 10, paragraph b), by reacting (3-
pyridylsulphonamide)-K and 4,6-dichloro-5-(2-methoxy-phenoxy)-
2,2‘-bipyrimidine there was obtained the desired pyridine-3-
sulphonic acid 6-chIoro-S-(2-metho$<y-phenoxy)-2,2‘-bipyrimidin-4-_
ylamide as white crystals. MS: 470 (M). '



Iéxarrpl e 14 In analogy to Exanple 11, from pyridi ne-2-sul phonic acid 6-(2-
hydr oxy- et hoxy) - 5- ( 2- net hoxy- phenoxy) - 2, 2' - bi pyri m di ne-4- yl am de and
2-pyridyl carboxylic acid azide there was obtained pyridin-2-ylcarbam c acid

2- [ 5- (2- met hoxy- phenoxy) - 6- pyri di n- 2- -19-
yl sul phonyl am no) -2, 2' - bi pyri m di n-4-yl oxy] -ethyl ester as white crystals.
‘Ms: 615.4 (MH) Exanple 15 In anal ogy _E_gmm_g 10, from

pyri di ne- 3- sul phonic acid 6-
chl or o- 5- ( 2- met hoxy- phenoxy) -2, 2' - bi pyri m di n-4-yl am de and et hyl ene gl ycol
there was obt ai nedn panaldgyet6- Examiplei t1adirons-ryidine-3-sulphonic acid 6-(2-
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Anal ogously SASPMS: 1615 aph b), by reacting (3-
pyri dyl sul phg%m de)-K and 4, b- di)ghl or 0- 5- ( 2- met hoxy- phenoxy) -

2,2"-bipyrimdine there was obtained the desired pyridine-3- sul phonic acid
6- chl or 0- 5- ( 2- met hoxy- phenoxy) - 2, 2' - bi Examplelih74- yl am de as white
crystals. Ms: 470 (M. -19- Exanple 16 In anal ogy to Exanple 11, from
pyri di ne- 3-sul phoni-c_acid 6-(2-_hydroxy-ethoxy)-5-(2-nmethoxy- phenox‘)%- 2

. 2' - bi pyri m di n- 421 3nmg aﬁdGQEMmeammmy&ddmemmsltaruzxw%eﬁhexy] o 2-

obtai ned pyr cfiigrox5-thEtHEYighéoky Y-pyrimidif bpiamitie nwere- isyoived - ir

' 15 mi of tetrahydrofuran, treated at room temperature with 92 mg
of NaH (65%), stirred at room temperature for 2 hours and then
155 mg of 5-tert-butyl-thiophene-2-sulphonyl chloride were added
portionwise. The solution was stirred at room temperature for a
further 2 hours, poured into ice-water and extracted twice with a
total of 200 ml of ethyl acetate. After usual working-up of the
organic phase the silyl-protected crude product was chromatographed
on silica gel with methylene chloride/ethyl acetate (8/1) as the
eluent.

The brownish foam obtained (219 mg) was dissolved in 15 ml
of acetonitrile, treated at room temperature with 1.5 ml of HF
solution (40%) and stirred for 2 hours. The reaction mixture was
partitioned between ethyl acetate and semi-saturated NaCl solution
and the organic phase was worked-up as usual. The crude product
was chromatographed on silica gel with methylene chloride/ethyl
acetate (4/1) as the eluent and recrystallized from ether/hexane.
There was thus obtained 5-tert-butyl-thiophene-2-sulphonic acid 5-
(2-chloro-5--methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidin-4-
ylamide as white crystals. MS: 449 (M-S02)

Preparation of the starting compound

a) 3?Methoxyphenol was converted with sulphuryl chloride into 2-
chloro-5-methoxyphenol according to the procedure of M. Julia and |.
de Rosnay, Chimie Thérapeutique S (1969), 334.



yl sul phonyl am no) - 2, 2' - bi pyri m di n-4-yl oxy] -ethyl ester as white crystals.
MS: 615.4(MH). Exanple 1 7 213 ng of

B6-[2-(tert-butyl-di net hyl -si |l anoxy) - et hoxy] - 5- ( 2- _

chl or o- 5- net hoxy- phenoxy) - pyri m di n- 4-yl ari2he were dissolved in 15 nl of
tetrahydrofuran, treated at roomtenperature with 92 ng of NaH (65%,
stirred at roomtenperature for 2 hours and then 155 ng of
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5-tert-butyl -thi ophene- 2-sul phor;c acid 5- @ . i A‘,b qﬁ

(2-chl or o- 54 )rret%’ @ N W % di SdNn S om‘ Un% Iﬁﬁ% %bél% as
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3 bt hﬁiiihizoch %Fﬁpéu)nheﬁoyw me;hyma@naae, iandt 229 g of

chl oro- 5- netfbmhm@é SCEIte Wereo added?’ €fe teagtidn hixture s thrred®

et ot o 5. MEBiet AR For § b e - the sl nt as distifled Off, the
residue was taken up in H20, the aqueous phase was extracted with
ethyl acetate, the organic phase was discarded and the aqueous phase
was acidified to pH 4 with acetic acid, the 5-(2-chloro-5-
methoxy)phenoxy-4,6(1H,5H)-pyrimidinedione separating as a white
powder. MS: m/e = 268 (M).

d) A mixture of 3.75 g of 5-(2-chloro-5-methoxy)phenoxy-
4,6(1H,5H)-pyrimidinedione, 5.4 g of N-ethyldiisopropylamine,
12.5 ml of POCI3 in 20 ml of dioxan was stirred under reflux for
18 hours. After distillation of the volatile components the residue

~ was partitioned between ethyl acetate and H20 and washed neutral.
After distillation of the solvent the compound was purified on silica
gel with CH2Cl2 as the eluent. 4,6-Dichloro-5-(2-chloro-5-methoxy-
phenoxy)-pyrimidine was obtained as white crystals with m. p. 88-
890C after crystallization from EtOH.

e) - About 500 ml of NH3 were conducted at -78°C into a solution of
9.9 g of 4,6-dichloro-5-(2-chloro-5-methoxy-phenoxy)-pyrimidine
from Example 1e) in 400 mi of ethanol. Thereafter, the reaction
mixture was stirred at -78°C for 15 hours and at room temperature
for 50 hours and finally evaporated. The residue was partitioned
between ethyl acetate and water and the organic phase was worked-
up. 8.53 g of 6-chloro-5-(2-chloro-5-methoxy-phenoxy)-pyrimidin-
4-ylamine were thus obtained as yellow crystals. MS: 285 (M).



of dry methanol. 9.3 g of MeONa were added, followed by 25 g of dinethyl
~chl oromal onate. The reaction m xture was stirred at [err] for 2 hours.
“After distillation of the solvent the residue was partitioned between
toluene and [err] 'in a separating funnel -4hd washed neutral . After
crystallization in ethanol there was obtained
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obt ai ned as yellow crystals. Ms: 285 (M.
Example 18

In analogy to Example 2, from S5-tert-butyl-thiophene-2-
sulphonic acid 5-(2-chloro-5--methoxy-phenoxy)-6-(2-hydroxy-
ethoxy)-pyrimidin-4-ylamide and 2-pyridylcarboxylic acid azide
there was obtained pyridine-2-ylcarbamic acid 2-[6-(5-tert-butyl-
thiophen-2-ylsulphonylamino)-5-(2-chloro-5-methoxy-phenoxy)-
pyrimidin-4-yloxy]-ethyl ester as white crystals. MS: 634.3 (M+H).

Example 19

In analogy to Example 2, from the compound of Example 17 and
4-pyridylcarboxylic acid azide there was obtained pyridin-4-
ylcarbamic acid 2-[6-(5-tert-butyl-thiophen-2-ylsulphonylamino)-5-
(2-chloro-5-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethyl ester as
white crystals. MS: 634.3 (M+H). '

 Example 20

In analogy to Example 17, using .6-[2-(tert-butyl-dimethyl-
silanoxy)-ethoxy]-5-(2-methoxy-phenoxy)-pyrimidin-4-ylamine as



-21- ) 8.53 of the previously obtained conpound were added to a sol ution
of 0.82 g of sodiumin 100 m of ethylene glycol at [err]. The solution was
heated to [err] for 20 hours, thereafter partitioned between sem -saturated
NH4Cl solution and [err] and worked-up. Th@Be were obtained 8.3 g of

2- [ 6-am no-5- (2-chl oro-5- net hoxy- phenoxy) - 4- pyri m di n-4-yl oxy] -1 -et hanol
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The reaction soI ution was stirred at roomtenperature for 5 hours. Then, it
was filtered, the solution was concentrated, the evaporation residue was
partitioned bet ween sem - sat urated NMEEE]ﬂleﬁ_lm and ethyl acetate and the
organi ¢ phase was wor ked-up. Subsequent crystallization from nethyl ene

chl ori de/ hexane yi el ded 7
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crystals. MSagEeous (:IWIE) ac anﬂ| wquqmpanado@rmed B’la&pﬁltbsgqlﬁm t he

conpound of Eé }%dlzvlﬂi'det‘hyﬂyéééf{#t@“ befedr digtiliztion | 6 theeethylacetate

obt ai ned pyri di n- arbam-c_acl

2-[6-(5-tertt 'Itsh'(é fi‘u -SraethexyyPheny)s6-(2-hydroxy-ethoxy)- |

(2-chl oro-5- WMWuphsyb}@Bﬂmprmpyll-lpﬂidﬂwﬂ-saﬂplsrbnamnde awas
crystallized from ethanol. There were obtained 175 mg of white

crystals which decomposed at 180°C.
ration he startin mpoun

306 mg of 4,6-dichloro-5-(2-chloro-5-methoxy-phenoxy)-
pyrimidine, 320 mg of 5-isopropyl-2-pyridine-sulphonamide and 180
mg of K tert.butylate dissolved in 2 ml of DMSO were reacted at 90°C
for 3 hours. After cooling to room temperature the reaction medium
was acidified with aqueous citric acid; the compound was extracted
with ethyl acetate and, after distillation of the solvent, crystallized
from ethanol. 250 mg of N-[6-chloro-5-(2-chloro-5-methoxy-
phenoxy)-pyrimidin-4-yl]-5-isopropyl-pyridine-sulphonamide were
obtained as white crystals with m.p. 174-175°C.

Example 22

100 mg of N-[5-(2-chloro-5-methoxy-phenoxy)-6-(2-hydroxy-
ethoxy)-pyrimidin-4-yl]-5-isopropy!-pyridine-2-sulphonamide and
- 38.5 mg of 2-pyridyl-carboxylic acid azide were dissolved in 1 ml of
dry dioxan. The solution was stirred at 95°C for 2 hours, whereby N2
was liberated. After distillation of the solvent the compound was
crystallized from ethanol. 115 mg of .pyridin-2-yl-carbamic acid 2-
[S-(2-chloro-5-methoxy-phenoxy)-6-(5-isopropyl-pyridin-2-



white crystals. Ms: 634.3 (MtH). Exanple 20 In anal ogy to Exanple 17, using
6-[2-(tert-butyl-dinethyl - _

*si-l anoxy) - et hoxy] - 5- ( 2- met hoxy- phenoxy) - pyri m di n-4-yl am ne as -22- the
reaction component, there was obtained 5-4234 - butyl -t hi ophene- 2-sul phonic
acid 6-(2-hydroxy-ethoxy)-5-(2-net hoxy-phenoxy) - pyrimdin-4-ylam.de as a
whi te sol i d.yl¥BIpHaRylavhind)<pyrimidia-4-30oxy]®thyicesvepowede obtained as

f or egoi ng steB.mere a%ﬂed hﬁ‘a Na qhﬁﬁal solution from1l.5 m of

et hyl ene gl YWBINE GIYSERAIRWHD [B-P-1 f was added in order to

conpl ete the dissolution. The m xture was left to react at [err] for 3
hours. After cooling to roomtenperat th Q%action medi um was acidified .

to pH 4 with aqueous citric acid and t nd formed was subsequently
extracted with ethyl acetate. After distillation of the ethyl acetate the

N- [ 5- (2-chl or o- 5- BEichisrh Wﬁ%ﬁh@r@-éwogyb%é’oz-methox -phenoxy)-
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5-1 sopropyl -%-pyri di ne-sul phonam de and 180 ng of K tert. butylate dissol ved
in 2 mM of DMSO were reacted at 900C for 3 hours. After cooling to room
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obtained from 330 mg of 4,6-dichloro-2-(3-methoxy-phenyl)-5-(2-
methoxy-phenoxy)-pyrimidine and 420 mg of (5-isopropyl-pyridine-
2-sulphonamide) K 'in_ analogy to Example 21, second paragraph.

Example 24

In analogy to Example 22, from 115 mg of S-isopropyl-N-[6-(2-
hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2-(3-methoxy-phenyl)-
pyrimidin-4-yl]-pyridine-2-sulphonamide and 38.5 mg of 2-pyridyl-
carboxylic acid azide there were obtained 120 mg of pyridin-2-yl-
carbamic acid 2-[6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-(2-
methoxy-phenoxy)-2-(3-methoxy-phenyl)-pyrimidin-4-yloxy]-ethyl
ester. M.p. 158-160°C (from ethanol).

- Exam 2

a) N-[6-Chloro-5-(2-methoxy-phenoxy)-2-methylsulphanyl-
pyrimidin-4-yl]-5-isopropy!-pyridine-2-sulphonamide was obtained
from 4,6-dichloro-2-methylsulphanyl-5-(2-methoxy-phenoxy)-
pyrimidine and (5-isopropyl-pyridine-2-sulphonamide) K in analogy
to Example 21. M.p. 192°C (from ethanol).

b) The compound was converted with Na glycolate into 5-
isopropyI-N-[6-(2-hydroxy-etho_xy)-5-(Z-methoxy-phenoxy)-z-



Exanpl e 22 100 ng of N-[5-(2-chl oro-5-nethoxy-phenoxy) - 6-(2-hydroxy-

et hoxy) - pyri m di n-4-yl]-5-isopropyl -pyridine-2-sul phonam de and 38.5 ng of
“2-pyridyl-carboxylic acid azide were dissolved in 1 m of dry dioxan. The
solution was stirred at [err] for 2 hours24whereby [err] was |iberated.
After distillation of the solvent the conmpound was crystal l'ized from

et h?golc ’ é}@@fa}? plt &g*llﬁgr%rogﬁlg%ﬂ!ﬁ)f‘idﬁ]@ -sulphonamide. ) M.p. 76-
yl sul phonyl 4:8%o0 éf % hﬁn 4-yl oxy] -ethyl ester were obt ained as white
crystals with mp. [err] Exanpl e 23

S5-I sopropyl - N-[ 6- (2- hydr oxy- et hoxy) - 55- é 2- mit ggy phenoxy) -

2- (3- net-hoxy- phenyl ) - pyri m di n-4-yl ] sul phonam de. mp. [err]
(from et hanol ), was obtained in analogy to Exanple 21. Preparation of the

Shenyl ) Spyr 1 i e 198 TS Ayading ?%ﬁrﬁﬁhﬁﬂél}@?%ﬁﬁ%@&ﬁe@ﬁb?ﬁf ned”
from 330 ngpwdme dylﬁulmh@rwlgmlm qx;&qhzenoxy) 2-methyl-
SRR e g;%@-éw st A0 1w
anal ogy to arﬁ:ﬂ'%ol?’ZOPY &gnfﬁ xyﬁbw 9P EEOE‘) enox y

hydr oxy- et hmethysulpha t-wﬁmidiﬁmxybl ~By hdinéezrwlphmﬁmide and 2-

di n- 4- 5
A boxyl 1 ¢ e&r@:&%ﬁ' R¥i6 AP aogR %@%""qgﬁat?g ERRrle 320 MR- 203 bani ¢
acid 2-[ 6- (214D (fnorh-ethandil)- 2- yI suI phonyl ami no) - 5- ( 2-
met hoxy- phenoxy) - 2- ( 3- net hoxy- phenyl ) - pyri m di n- 4-yl oxy] -ethyl ester. Mp.

[err] (from ethanol).
Example 27

a) N-[6-Chloro-2-(1,3-benzodioxol-5-yl)-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl]-5-isopropyl-pyridine-2-sulphonamide was obtained
from 4,6-dichloro-2-(1,3-benzodioxol-5-yl)-5-(2-methoxy-
phenoxy)-pyrimidine and (5-isopropyl-pyridine-2-sulphonamide) K.

b) This compound was converted with Na glycolate into N-[2-(1,3-
benzodioxol-5-yl)-6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl]-5-isopropyl-pyridine-2-sulphonamide. M.p. 184°C
(from EtOH).

Example 28

110 mg of pyridin-2-ylcarbamic acid 2-[2-(1,3-benzodioxol-5-
yl)-6-(5-isopropyl-pyridin-2-ylsulphonylamino)-5-(2-methoxy-
phenoxy)-pyrimidin-4-yloxy]-ethyl ester were obtained from 116 mg
of N-[2-(1,3-benzodioxol-5-yl)-6-(2-hydroxy-ethoxy)-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-5-isopropyl-pyridine-2-
sulphonamide and 2-pyridyl-carboxylic acid in analogy to Example 22.
M.p. 1849°C (from ethanol).

Example 29

a)  N-[6-Chloro-5-(2-chloro-5-methoxy-phenoxy)-2-morpholin-4-
yl-pyrimidin-4-yl]-S-isopropyl-pyridin-2-sulphonamide was



Exanpl e 25 a) N-[ 6- Chl or 0- 5- (2- met hoxy- phenoxy) - 2- met hyl sul phanyl -
pyrimdin-4-yl]-5-isopropyl-pyridine-2-sul phonam de was obt ai ned from
"4, 6-di chl or o- 2- net hyl sul phanyl - 5- ( 2- net hox ﬂ%/ phenoxy) - pyrim di ne and
(5-1sopropyl - pyri di ne- 2 sul phonam de) K it€@nal ogy to Example 21. .M p.
[err] (from ethano The conpound was converted with Na gl ycol ate

into 5- isopb tgmenﬁ [fﬁe('ﬂ! 4y6rdichloror@d morphdlinedey pgfrnhi:dmey)arﬂi ES--24-
m

T L R

2-[ 6-(5- |sopropyl

pyridin-2-ylgu ﬂapnef i$ &dpBany Wit Ny JgivcaRiRY yielded N-I (z-
| phanyl - i Nt ded N3+

5 i Sopr opyl Gl i m b= matho-nhengxy -6 2rByKisaxyashoxy)-a-morpholin-4-

met hyl sul phayiyp ﬁmudmmmr-wéopvtsp l-poridifel 2 1pRofanide.2- M.p. 189-

dyl Ex I 22. M 213-

07t om et EZLS\% ey |1 ane oY o Bampie : err]

N-[ 6- Chl oro- 2- (1, 3- benzodi oxol 5-yl)-5-(2-nmet hoxy- phenoxy) -
pyrimdin-4-yl]-5-isopropyl-pyridine- 0 1 de was obtained from
4,6-dichloro-2-( 1, 3-benzodi oxol - 5- yFF=5-2= hoxy- phenoxy)-pyri m di ne
and (5-isopropyl-pyridine-2-sul phonam de) K b) Thi s conmpound was

ggz\zlg(fjlt ggo\lf\ﬂ th NalgGYﬁﬁ%abF fosl gdréy-? smetho phﬁg }9 -6-(2-hydroxy-

pyri mi di n- 4%’{ ’Q) %MG[SPIhogi)/'H%ﬂ)aéz rdnf noﬁayfgé-lwpropyzlﬂnmdmsnz-

Et OH). Examsiuiphiénanfideywarepconliertéd yieeh [Rupyeidi-darboxylic acid azide

2-12-(1, 3- bGREQIb¥inS2-ylcarbamic acid 2-[5-(2-chloro-5- -methoxy-phenoxy)-

: 6-(S-isopropyl-pyridin-2-ylsulphonylamino)-2-morpholin-4-

ylpyrimidin-4-yloxy]-ethyl ester in analogy to Example 22. From
-ethanol there were obtained 106 mg of white crystals which
decomposed at 240¢°C.

ampl 1

5-Methyl-pyridine-2-sulphonic acid 6-(2-hydroxy-ethoxy)-5-
(Z-methoxy-phenoxy)-z,2'-bipyrimidin-4-ylamide, m.p. 190°C (from
ethanol), was obtained from 5-methyl-pyridine-2-sulphonic acid [6-
chloro-5-(2-methoxy-phenoxy)-2,2'-bipyrimidin-4-yl]-amide and Na
glycolate in analogy to Example 21.

ration of th artin mpoun

a) 2-Amino-5-methylpyridine wad diazotized and converted into
2-bromo-5-methylpyridine according to the procedure of F.H. Case
(JACS 68 (1946), 2574).

b) 4.8 g of this compound in 40 ml of propylene glycol were
reacted with 7.4 g of sodium hydrogen sulphide at 150°C. After
cooling to room temperature 5 ml of acetic acid were added
dropwise to the reaction mixture, the 2-mercapto-5-methylpyridine
formed separating as a yellow powder. .



yl)-6-(5-isopropyl - pyridin-2-yl sul phonyl am no) - 5- ( 2- net hoxy-

phenoxy) - pyri m di n-4-yl oxy] -ethyl ester were obtained from 116 ng of
N-[2-(1 , 3-benzodi oxol -5-yl ) -6-(2- hydr oxy- et hoxy) - 5- ( 2-

net hoxy- phenoxy) - pyri mi di n-4-yl ] -5-i sopropy26 pyri di ne-2- sul phonani de and
2-pyridyl-carboxylic acid in analogy to Exanple 22. Mp. [err] (from

et hanol ). Exagpl e 89 apl of a 1.2 molar sodium hypochlorite solution were added

yl_[Gyf:leOd?nS "@? @B@P%@@%ﬁgyé ﬁ"ﬁ%am dlrﬂDA:ure Of 2450 a| ned

from 4. 6-di crﬂtblz 2 26 pnbof r3 2% Rqueousi HChansha g of Z-mercapt0-5-
| sopropyl - pyrﬂr@tpgggr rt gat&ﬁ% }05¢. - sipRequeRty, tH DreanRephase Was

Na gl ycol ate
rre? hﬁxy phe che dat 5;(9e§twg£1y .ol PEoPr-methylpyridine sulphochloride

yl - pyrim di n-gag! bb’éain%doraﬁpul yeubwisweh@mdUhvtmdBﬂﬂauUhpof1ﬁi’e daivent.
(fromEtOH). Exanple 30 116 ng~ of

N-[ 5- (2- chl or o- 5- met hoxy- phenoxy) - 6- (2- hydr oxy- et hoxy) - 2- mo
rphol i n-4-yl -gyr i nRReactionyof -thei soiphachloride i wmheZS%le-thesoldemgave 5-

;gln\éerzt Fg wztwg%bg%?ﬁagﬁﬁh?mweam de into pyridin-2-ylcarbamc

6- (5-isopropyl - pyridin-2-yl sul phonyl am no) 2- mor phol i n- 4-

yl pyri m di n- 4e)/| oxa]-,- hyt £8-Hichlor é m et hanol
e o e o e oo, b 120
(2- met hoxy- phmigosf )K Zeft.- buvylatmdisgoWe\d mnzdml of DMSOr wieréf stimeet 42r809C
Chl or o- 5. (2. AMaxBOMREnoATTED BT oRinBIR. o $he reatrion, mixtyre 410 mg
of S-methyl-pyndme-z-sulphomc acid [G-chloro-S -(2-methoxy-
phenoxy)-2,2'-bipyrimidin-4-yl]-amide were obtained.

Example 32

In analogy to Example 22, from 105 mg of 5-methyl-pyridine-2-
sulphonic acid 6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2,2'-
bipyridmin-4-ylamide and 30 mg of 2-pyridyl-carboxylic acid azide
there were obained 100 mg of pyridin-2-ylcarbamic acid 2-[5-(2-
methoxy-phenoxy)-6-(5-methyl-pyridin-2-ylsulphonylamino)-2,2°'-
bipyridimin-4-yloxy]-ethyl ester as beige crystals. M.p:
decomposition at 198°C.

Example 33

a) In analogy to Example 22, from 712 mg of 4,6-dichloro-5-(2-
methoxy-phenoxy)-2-morpholin-4-yl-pyrimidine and (5-methyl-
pyridine-2-sulphonamide) K there were obtained 580 mg of 5-
methyl-pyridine-2-sulphonic acid 6-chloro-5-(2-methoxy-phenoxy)-
2-morpholin-4-yl-pyrimidin-4-ylamide.

b)  Reaction of this compound with Na glycolate gave 5-methyl-
pyridine-2-sulphonic acid 6-(2-hydroxy-ethoxy)-5-(2- -methoxy-
phenoxy)-2-morpholin-4-yl-pyrimidin-4-ylamide. M.p. 195-196°C
(from ethanol).



gl ycolate in analogy to Exanple 21. Preparation of the starting conpound a)
2- Am no- 5- net hyl pyri di ne wad di azotized and converted into

"2- br ono- 5- net hyl pyri di ne according to theﬁrocedure of F.H Case (JACS 68
(1946), 2574). b) 4.8 g of this conpound2in 40 m of propyl ene glycol
were reacted with 7.4 g of sodium hydrogen sul phide at [err]. After
cooling to roomtenperature 5 m of acetic acid were added dropw se to the

reaction m xture, the 2-nercapto-5- mtwe formed separating as a
yel | ow powder. -26 - ©) 50 m of : r sodi um hypochlorite

sol ution were added dropwi se within 30-mnutes to a two-phase mxture of 40
et byl pyr i i ne. cod 24 T iapons L libamié, scid ZTAR fcthoxy:

ot ract od ¢ HPBeRORYISGal ShmethylTRyTidine2 rylssp honyiaainedoenmarino lass-
obt ai ned as yl-getinidirs-4- Id)_ey'c}de@hy%sdgﬁtvvér@tébtaiﬁ_édt frormo\ O 1tmgdlof 5-
ot hyl pyr | ciEEBY A dsTRssaIRhonico e bl(Z-hydroRy-gehExy)-5-(2-

4, 6- dih clhl or mthbwyephexwxﬁeaemﬂﬂuﬂ(i)n-%yﬂwymrdd'rm-A-mmideofand I2- .

5- net I, B8 2= ' t tyh at lssolved in
2 me 01}/ %M@%ﬂ%@%@gﬁ?&%%fﬂg@gy ﬁfﬁ%é"\ﬁ%a%lémmﬁhg-up of

t he reacti ordecompositian aty1d15°C.net hyl - pyri di ne- 2- sul phoni ¢ aci d

[ 6-chl or o- 5- (2- met hoxy- phenoxy)-2, 2" -bi pyri m din-4-yl]-am de were

ORI o e 5 U e el o Blrige'ad " 1 ™
6- (2- hydr oxy- et hoxy) - 5- ( 2- met hoxy- phenoxy) - 2, 2' - bi pyri dm n-4-yl am de and
30 M of 2 Pyr i V) o8 hg 8kl Esﬁ%;ﬂy?.zdﬁfdihge SsUphSNIC AR 6-03-AdPbxy-
ethoxy)-5-(2-methoxy-phenoxy)-2-morpholin-4-yl-pyrimidin-4-
ylamide in 2 ml of dichloromethane was treated with 3 ml of a 1.9
molar phosgene solution in toluene. After 1 hour at room
temperature the chloroformate had formed completely. Then, the
excess reagent was distilled off; the residue was taken up in a
mixture of chloroform and pyridine; 0.5 g of 3-(hydroxymethyl)-furan
was added and the mixture was left to react at 60°C for 3 hours.
After the usual working-up the compound was purified on silica gel
(dichloromethane-diethyl ether 4:1 by vol. as the eluent). 65 mg of
carboxylic acid furan-3-ylmethyl ester 2-[5-(2-methoxy-phenoxy)-
6-(5-methyl-pyridin-2-sulphonylamino)-2-morpholin-4-yl-
pyrimidin-4-yloxy]-ethyl ester, MS: 640.5 [M-H)-], were obtained.

Example 36

- 9.2 g of 4-[4-chloro-5-(2-chloro-5-methoxy-phenoxy)-6-

* methyl-pyrimidin-2-yl]-morpholine and 17.8 g of 5-isopropyl-
pyridine-2-sulphonamide potassium in 130 ml of dry dimethyl
sulphoxide were heated to 120°C under argon for 16 hours.
Thereafter, the dimethyl sulphoxide 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 recrystallized from
ethanol. 10.3 g of S-isopropyl-pyridine-2-sulphonic acid 5-(2-



nmet hoxy- phenoxy) - 6- (5 - et hyl - pyri di n-2-yl sul phonyl am no) -2, 2'-

bi pyridi m n-4-yl oxy]-ethyl ester as beige crystals. Mp: deconposition at
lTerr] Exanple 33 a) In analogy to Exanple 22, from 712 ng of

4, 6-di chl oro-5-(2- nethoxy-phenoxy) - 2- m)rpRSI-l n-4-yl -pyrimdine and

(5 met hyl - pyri di ne- 2- sul phonam de) K there were obtai ned 580 ng of 5-
met hyl. - pyri dch&améﬂmbmhmyapmrﬁexmfﬁﬂh&th&lf@imwmwl-pynmldm-

2- mor phol i n | lr?‘q{n gt ion of this conmpound with
Na gl ycol at eag(yaiaéﬁ§hhép‘%y p§ | dl‘g'grita%a'ﬁ%m c acid

6;1(2- hy;irgxy o Eof('y) 451 (I2 i _hoxé_ 4 ' M 195-1 960C (from
phenoxy) - 2- nor phol i n-4-yl - pyri m di n- 4- : p. - -

et hanol ). -27 - Exanple 34 117 ny o&%‘sﬁ-zyl -carbam c acid

2-[5- (2-met hoxy- phenoxy)-6-(5

i hyl - pyri di n- 21y 6 the eompoond dbied % Exafnple 36 and 2.1 gof

ret byl - pyr 3%%@@"’%%%5% CS @mf@%@assﬁg&wea inyan°autoclave at
met hgx?/ ggfeg;)?)g;% %L%géﬁ 4- %e; %iacmmll %mtuﬂeai:?ﬁgimreﬁ and the Ofsllit{ailt:n
pyridy n m %M# w

gt(z ﬁ;(rjroxyacg&iﬁ(?ﬁdSW@Zenet'ﬁbﬁyOWﬁmmMtﬂqo isieids - w%/nlsob?;nmm 4-
ylami de in 2eyh éfaﬁéfﬂrﬂf (O gétlauéaﬁva%r Pﬁléd""d\}é@sil‘baogef‘ \ﬁltﬁ Eth

h | ut t at r i
Eﬁ’i?ﬁ?&i&%éﬁ% 30 oD S8 By OF 1haisoPrRBY vElinesasuIDhoRS Acid Br ed

off;, the res(zeehm-sahwmoxynphemoﬁyy- -66rayl1o2 ofviorpleolinpysyldi ne; 0.5
g of 3- Chydr SevpRbiR-4-yidthile, m.p. 194°C, was obtained.

Example 38

0.1 g of the compound obtained in Example 37 in 3 ml of ethanol -
was treated with 0.014 g of sodium borohydride. The reaction
mixture was stirred at 80°C for 1 hour. Thereafter, the ethanol was
distilled off and the residue was partitioned between chloroform and
1N HCL The organic phase was washed with water and dried, the
solvent was evaporated and the residue was chromatographed over
silica gel with chloroform-methanol. After recrystallization from
dichloromethane-ethanol there was obtained 0.072 g of 5-isopropyl-
pyridine-2-sulphonic acid 5-(2-chloro-5-methoxy-phenoxy)-6-
hydroxymethyl-2-morpholin-4-yl-pyrimidin-4-ylamide. M.p. 105°C.

Example 39

0.2 g of the compound obtained in Example 38 in 3.5 ml of
POCI3 was stirred with 0.083 g of PCls at 20°C for 2 hours.
Thereafter, the POCI3 was distilled off and the residue was
partitioned between ethyl acetate and aqueous sodium bicarbonate
(sic). The organic phase was washed with water, dried and the
solvent was evaporated. The residue was chromatographed over
silica gel with chloroform-methanol, thereafter recrystallized from
dichloromethane-ethanol. 0.150 g of S-isopropyl-pyridine-2-



was added and the nmixture was left to react at [err] for 3 hours After t he
usual worki ng-up the conmpound was purified on silica gel

«(di chl or onet hane-di ethyl ether 4:1 by vol. as the eluent). 65 ng of -
carboxylic acid furan-3-yl nethyl ester 2- {29(2 met hoxy- phenoxy) -

- 6-(5-nmet hyl - pyridi n- 2- sul phonyl am no) - 2- nor phol i n- 4-yI -

pyri mi di n-4- nﬁmﬂ it hdide g IZFCMi)rcﬁ#SJn‘iefM*?- hemy‘)«ﬂmhlomwﬁ

36 9.2 g of Oroygp&ﬁ § r@aﬁﬁé ﬁgaq,owya}s obtained.

met hyl - pyri
pyridi ne-2-sul phonam de pot a55| um in 130 m of dry di met hyl sul phoxi de were

heated to [err] under argon for 16 hou%%%m%g%fter, the di net hyl
sul phoxi de was distilled off, the resi rtitioned between et hyl
acetate and 1N hydrochloric acid and the organi c phase was washed neutral .

The organic phasegiggorilg gf th *16% oﬂi‘ém@daﬁPEﬁéﬁiblé%W@s adldled.'to s
heid o ?lzl ' eod Iurm gl()a/tcglate solution From 0,337y oPetlene' giycai W 00629 ¢
chloro-5-metg P>§b dilANOXThe Gresietion nixtireo s stifred -aty80RCdunden- argmn fier

gam';/:; gg4agd ol Obt ﬁggﬁﬁr:%egiﬁx&&]aﬁﬂfwg%&mreé}ﬁ?il rred in

aﬂ a]yt f)d avereSndher Masf partitioneds betiveen: ethybracetaterandabNT hydeachiokied
the filtrate r
acetate and aﬁ@ ﬁ%m Cbh%wbgs‘,ﬂeﬁwa%éwﬁw Wh{épn@ﬁe&ﬁ%ﬁ\%ﬁ% ed
and the resi sulphate podi thecSineﬂts\NBSc,d!SQ@BdV\P eTh?Ireéé‘ilﬂ%t‘ﬁaﬂexane
0.53 g of 5- yézfo.ﬁ;ﬁam rmd ?’ié@i‘hceﬁfetd 50. ;104 g of 5- (2-chloro-5-
(2-chl oro-5- oxypenox nor oI|n I holin-4-vyl-
pyri mi di n- 4- MERAXY-PRGNO 3T$T %rlﬁ’%)f ﬁﬁﬁx )s§-morpholin-4-y
pyrimidin-4-ylamide, m.p. 166°C was obtamed

Example 41

Pyridin-2-ylcarbamic acid 2-[5-(2-chloro-5-methoxy-
phenoxy)-6-(5-isopropyl-pyridine-2- sulphonylamino)-2-morpholin-
4-yl-pyrimidin-4-yl-methoxy]-ethyl ester, MS: (M-H)- = 713, was
obtained in analogy to Example 2 from the compound obtained in
Example 40. '

Exampl 42.

. Pyridin-2-ylcarbamic acid 5-(2-chloro-5-methoxy-phenoxy)-6-
(5-isopropyl-pyridin-2-ylsulphonylamino)-2-morpholin-4-yi-
‘pyrimidin-4-ylmethyl ester, MS: (M-H)- = 669 was obtained in
analogy to Example 2 from the compound obtained in Example 38.

Example 43 |

5-Isopropyl-pyridine-2-sulphonic acid (RS)-5-(2-chloro-5-
methoxy-phenoxy)-6-(2,2-dimethyl-1,3-dioxolan-3-ylmethoxy-
methyl)-2-morpholin-4-yl-pyrimidin-4-ylamide, MS: (M-H)- = 663,
was obtained in analogy to Example 40 from the compound obtained in
Example 39 and (RS)-2,2-dimethyl-1,3-dioxolan-4-methanol Na.



0.1 g of the conpound obtained in Exanple 37 in 3 ml of ethanol was treated
with 0.014 g of sodium borohydride. The reaction mxture was stirred at
“[err] for 1 hour. Thereafter, the ethanol s distilled off and the residue
was partitioned between chloroformand 1"®VHC . The organi c phase was
washed with water and dried, the solvent was evaporated and the residue was
chromat ographed over silica gel with Exampie #4n net hanol . After
recrystallization from dichl oronet hane-et hanol there was obt ai ned O: 072 g

of 5-isopropyl- pyridine-2-sul phonic Cld 5- | or o- 5- en
hydr oxynet hyl - 2 Aosphmorhof 94({) vaiofi B ﬁaun eprenars %xgrﬂsi |l 39
0.2 g of thg é’ﬂi’tvﬁa§@t?eaté05¥ﬂﬁﬁ|2 Rt oM 1R Flclﬂand hieerteﬂ ten8ORC I r ed

000 b Ak apbraE o s s oo e

aqueous sodowver bsitieabgehtwiths lctﬂordﬂmnwmethanohm Idaﬂs hedsepropyht er

Si1ca gel BYTRIMTZsiIBReRIET %&&F?R?We(? %ekﬁaf%vﬁeéﬁﬁﬁ@eﬁﬂ{*@ﬁ 6

di Ichlh or omet a;a;-émzsedmlxy-momxw o app h?n-|4¢y thyznlznmn inod
sul phoni c - chl or onet hy
nmor phol i n- ay"a?“@?n "n’f |2F| -y’a g?ﬂyﬁn?‘ err] was obt ai ned. Exanpl e 40

0.130 g of the conpound obt ai ned in Exanpl e 39 was added to a sodium

gl ycol ate solution fromO0.35 g of et tﬂﬁn@@#ol and 0.021 g of sodium
The reaction mxture was stirred at [err]| under argon for 2 hours.
Thereafter, the ethylene glycol was distilled off and the residue was

partitioned bet w8db en ¢\of sodiumewerel dissolvedr inc50omicofi@bs. ethylemgani c

phase was vggaed p@otat Yine Sblutford \Fis 16 t8"CHHINKmBWHAE SRA P3¢ °Flot
5-isopropyl-pyridine-2-sulphonic acid 6-chloro-5-(2-methoxy-
phenoxy)-2-morpholin-4-yl-pyrimidin-4-ylamide were added. The
resulting solution was stirred at 140°C for 24 hours, the solvent
was removed in a high vacuum and the residue was dissolved in
40 ml of water. After 4 hours at 5°C the mixture was suction
filtered, the crystals were suspended in 40 ml of water, covered
with ethyl acetate and treated dropwise while stirring with TN
aqueous HCI until the pH had fallen to 3.5. The aqueous phase was
extracted three times with ethyl acetate and the organic phases were
washed twice with water and once with saturated NaCl solution. The
combined organic phases were dried and concentrated until
crystallization occurred (about 5 ml). The crystals were filtered off
under suction, washed with ether and dried. There were obtained
1.144 g (70%) of white crystals of S5-isopropyl-pyridine-2-sulphonic
acid 6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2-morpholin-4-
yl-pyrimidin-4-ylamide, m.p. 157-160°C, MS: (M-H)- = 544.4.

i h in

A solution of 1.18 g of 4,6-dichloro-5-(2-methoxy-phenoxy)-2-
morpholin-4-yl-pyrimidine and 2.12 g (8.88 mmol) of 5-isopropyl-
pyridine-2-sulphonamide potassium salt in 25 ml of dry DMSO was
heated to 80°C for 3 hours until the dichloride had disappeared
completely. The DMSO was removed in a high vacuum, the residue was
taken up with 60 ml of water and the aqueous solution was washed



recrystallized in ether-petrol eumethér. 0.104 g of 5-(2-chloro-5-

met hoxy- phenoxy) - 6- (2- hydr oxy- et hoxymet hyl ) - 2- nor phol i n- 4-yI -
pyrimdin-4-ylamde, mp. [err], was obtained. Exanple 41

Pyri di n-2-yl carbani ¢ acid 2-[5-(2-chl oro- 5= @kt hoxy-

phenoxy) - 6- ( 5-i sopropyl - pyri di ne- 2 sul phonyl am no) - 2- nor phol i n-

4-yl - pyri mi di threey times haith disthyl ethert, Te solutibn wasltheneacidified rted pth
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(RS) - 5- (2- chlor o-5-net hoxy
(2, 3-di hydr oxy- pr opoxynet hyI) 2-nmor phol i n-4-yl -pyrimdin-4- ylamde. Mp.
[err], M5 (MH- = 623." Exanple 45 X le 4

S-tert.Butylthiophene-2-sulphonic acid 6-(2-hydroxy-ethox§)-
5-(2-methoxy-phenoxy-2-morpholin-4-yl-pyrimidin-4-ylamide was
obtained as a white solid foam in 54% yield, MS: 565.5 (M+H)+, in
analogy to Example 45 after a reaction period of 10 hours at 120°C
with the-addition of DMSO as the solubilizer (ethylene glycol:DMSO
5:2).

Example 47

2,5-Dichlorothiophene-3-sulphonic acid 6-(2-hydroxy-ethoxy)-
5-(2-methoxy-phenoxy)-2-morpholin-4-yl-pyrimidin-4-ylamide was
obtained as white crystals in 43% yield in analogy to Example 45
after a reaction period of 3 hours at 140°C. MS: 575.3 (M-H)-.

Example 48

3,5-Dimethylisoxazole-4-sulphonic acid 6-(2-hydroxy-ethoxy)-
5-(2-methoxy-phenoxy)-2-morpholin-4-yl-pyrimidin-4-ylamide,
white crystals of m.p. 144-147°C, MS: 520.4 (M-H)-, was obtained in
analogy to Example 45 after a reaction period of 3.5 hours at 140°C.



345 ng of sodiumwere dissolved in 50 m of abs. ethylene glycol at [err].
The solution was left to cool sonewhat and 1.56 g of

*5-i sopropyl - pyri di ne- 2- sul phoni ¢ acid 6-chl oro-5-(2-nmet hoxy-

phenoxy) - 2- nor phol i n- 4-yl - pyri ni di n- 4-yl and2te were added. The resul ting
solution was stirred at [err] for 24 hours, the.solvent was renoved in a
hi gh vacuum and the residue was di ssolfExample 48l of water. After 4 hours
at [err] the m xture was suction filtered, the crystals were suspended in
40 mM of water, covered with ethyl acetate and treated dr?pwi se whil e
stirring with 1N 3d@mg ofcsodium were gissalved in %5 tal 9 @thsﬁenaqghfseé
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was taken upqwiafige, mh.mf 15726020 MSeMeq(569), 47101(MIR(802+E1})ewere
-31- three t'ﬁﬁiwth diethyl ether. The solution was then acidified to pH

‘3.5 with 1 N the product was extracted three tinmes with ethyl -
acetate. The organi c phases were washed twice with water and finally once

wi th saturated Soﬁiréﬁéfd’d&'i id*etﬁélé’(tairﬂﬂg EBFdelﬁﬁ’d: dried

A solution of 0.349 g of 4,6-dichloro-5-(2-methoxy-phenoxy)-
2,2'-bipyrimidine and 0.405 g of 2,5-dichlorothiophene-3-
sulphonamide potassium salt in 5 ml of dry. DMSO was held at room
temperature for 16 hours. Thereafter, 0.112 g of K tert.-butylate
was added, whereupon the reaction had finished within 5 hours. The
reaction mixture was poured on to 40 ml of ice-water and extracted
with 40 ml of diethyl ether in order to remove excess reagent. From
the aqueous phase by salting-out with saturated sodium chloride
solution (20 ml) there was obtained 2,5-dichlorothiophene-3-
sulphonic acid 6-chloro-5-(2-methoxy-phenoxy)-2,2'-bipyrimidin-4-
ylamide, [which was isolated] by filtration and washing with ether
(0.54 g of beige powder). :

In order to obtain the free sulphonamide, the Na salt was
suspended in water and the suspension was acidified with acetic acid
and extracted with ethyl acetate to which a small amount of CH2Cl2
had been added. The organic phase was washed twice with saturated
sodium chloride solution, dried with MgSO4 and evaporated under

" reduced pressure. The residue was washed briefly with diethyl ether
and hexane and then dried. There was obtained 0.30 g (54%) as a
beige powder of m.p. 140°C (dec.). MS: 444 (M-(SO2+Cl)).



'vvi th sodi um sul phate and evaporated. The crystalline resi due was di gested
twce with absolute diethyl ether in order to conpletely renove a trace of
“5-i sopropyl - pyridi ne-2-sul phonam de. The crystals remai ni ng behind were
filtered off and dried. There were obtain88-1.66 g (96% of

5-isopropyl - pyridi ne-2-sul phoni ¢ acid 6-chl oro-5- (2 met hoxy- phenotf/

- mor phol i n- 4-yI - iyr analogy,4-usihgni3g5-dimethykisexazolyl-st-sulphpnamide] Vs:

g'vt A hydr gi%&?ﬁ 'tﬁef‘é \ﬁlak%tbé%é/&tﬁ | SRy IR YIPYIE A AIBhonic
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t he sol ubi | 1‘ 5:2). Exanple 47

2,5-Di chl orothi ophene 3 sul phoni ¢ acid 6-(2-hydroxy-ethoxy) -

5- ( 2- nmet hoxy- phenoxy) - 2- nor phol i n- 4-yL-pyrim din-4-yl am de was obt ai ned as
white crystals in 43%yield in anal ogb—&é—'-@-aﬁ@x |l e 45 after a reaction
period of 3 hours at [err]. M. 575.3 (MH) Exanpl e 48

5! (oot hoxy- phe : ?"3“%@'&% $0iazai 4 Syﬁﬁ?ﬁﬂ%oéékﬂet phydraxy= o s

of mp. [erethoxy)- zﬁtmp oxy-nhenow)raea -htpxﬂamdgly-ll-:ylmdﬁ ewas after
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was | eft to
. 2,5-dich|oroth|ophene 3-sul phoni ¢ acid 6-chl oro-5-(2-

met hoxy- phenoxy) - 2, 2' - bi pyri m di n- 4- thﬂ dﬁ Eie added. After

A solution of 888 mg of pyridine-2-carbonyl azide in 15 ml
abs. dioxan was held at 80°C for 15 minutes. The solution was left
to cool somewhat, 1.09 g of the compound prepared in Example 45
were added and the solution was held at 90°C for 4 hours.
Thereafter, it was evaporated to dryness, the residue was taken up
with ethyl acetate, washed twice with water and once with saturated
sodium chloride solution, the organic phases were combined, dried
and concentrated, whereby crystals of the product separated. For
definitive purification, it was chromatographed on silica gel with
EtOAc/CH2Cl2 (1:1) and there were obtained 931 mg (70%) of white
crystals of pyridin-2-ylcarbamic acid 2-[6-(5-isopropyl-pyridin-2-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2-morpholin-4-yl-
pyrimidin-4-yloxyJlethyl ester of m.p. 200-202°C MS: 664.4 (M-H)-.
IR (KBr) 1730 cmr1 (carbamate).

Example 52
Pyridin-2-ylcarbamic acid 2—[6-(2,S-dichlorothiophen-B-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2,2'-bipyrimidin-4-
yloxy]ethyl ester was obtained as white crystals of m.p.194-197°C,

MS: 690.1 (M+H)*, IR (KBr) 1732 cm-! (carbamate), in 61% yield in
analogy to Example 51 from the compound prepared in Example 49.



heating to 50C for 2 hours the glycol was renoved in a high vacuum and the
solid residue was dissolved in 20 ml of water. The product was precipitated
by adding 0.3 ml of acetic acid. After filtration, washing with water and
drying at [err] in a high vacuum 182 ny (634 of pale beige crystals of

2, 5-di chl or ot hi ophene- 3- sul phonic acid -

6- (2- hydr oxy- et hoxy) - 5- ( 2- met hoxy- phenBxample 253bi pyri mi di n- 4-yl ani de,
mp. [err], MsS: [err] (569), 470 [err] were obtained. Preparation of the
starting conmpound: A solution of 0.349 g of

4, 6- di chl or o- 5- (2 Pyridinx2-plearbamic acid- R-§5-( 2rmethoxyphermxyy-6r(3,5-
2, 5-di chl or ogyly Crad oo} ) [ p AN ighiih-4ry DVSO
was hel d at b&%%ra’%ﬁépg o%@oﬂ@L@e ’tzer?r%j;rf%mahofd K

tert. - but yl ayloxplethyl @sterwas pbtained asfpalecyeliow erystale ofum-p 287
hours. The r o NMIG- r t -bf (¢
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From t he aqueS%ai %Qg%s)ﬂe{(d fg-analogy 1o ¢ ?mfaﬁeg sﬁ'&?m hESRREHN

sol ution (20prepatdrtiin Example H01ed 2, 5-di chl or ot hi ophene- 3- sul phonic acid
6- chl or o- 5- ( 2- net hoxy- phenoxy) -2, 2' - bi pyri m di n-4- ylam de, [which was

I sol ated] by filtration and washing with ether (0.54 g of beige powder). In
order to obtain the free sul phonani de, Example S4/t was suspended in water
and the suspension was acidified wth acetic acid and extracted with ethyl
acetate to which a spmall _anount of [err], had been added. The organig¢c phase

was washed tw ce Ryridiaz2oylaarbanaig vacichl 3rier(S-3entibutylthioRhien 4 [err]

and evapor at S . ' 4|ty with

di et hyl et he%ﬁ%&%ﬁgﬁan ..:y.gg m%%awhgﬁh%g)wlgg (ﬁé.% as

a bei ge powd BYTHRIGINT+-}IQXY -et?\a(g&%tefwasm pined as a. !’i“te oam, WMo
683.5 (M-H)~ in 90% yield in analogy to Example 51 from the
compound prepared in Example 46.

Example S5

Pyridin-2-ylcarbamic acid 2-[6-(2,5-dichloro-thiophen-3-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2-morpholin-4-yl-
pyrimidn-4-yloxy]-ethyl ester, white crystals of m.p. 194-196°C, MS:
695.3 (M-H)-, was obtained in 55% yield in analogy to Example 51
“from the compound prepared in Example 47.

Exaane;S_ﬁ

Pyridin-2-ylcarbamic acid 2-[6-(3,5-dimethyl-isoxazol-4-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2-morpholin-4-y!-
pyrimidin-4-yloxy]-ethylester, white crystals of m.p. 106-109°C, MS:
640.4 (M-H)-, was obtained in 70% yield in analogy to Example 51
from the compound prepared in Example 48.

Example 57

5-isopropyl-pyridine-2-sulphonic acid 6-(2-hydroxy-ethoxy)-
5-(2-methoxy-phenoxy)-2-morpholin-4-yi-pyrimidin-4-ylamide
(54.5 mg) was dissolved in N,N-dimethylacetamide (5 ml). 14.4 mg of
60% NaH suspension were added at room temperature and the mixture



I n anal ogy, using 3,5-dinethylisoxazolyl-4-sul phonam de potassiumthere was
obt ai ned 3, 5-di net hyl i soxazol e- 4-sul phonic acid

6- chl or o- 5- ( 2- net hoxy- phenoxy)-2,2' -bi pyrimdin-4-ylamde in 71%vyield as a
bei ge, slightly reddi sh powder of mp. [er¢856-Ms: M= 488, 393 [err]
Exanpl e 50 3, 5-Di net hyl -i soxazol e-4-sul phoni c acid 6-(2-hydroxy-

et hoxy) - 5- ( 2- wishstirréxh eferx 20 Enmutbsmﬂ‘nm Irz-éhkb yHmidineo(13i.Tlethgs a
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pyrlmd|n4yb§t]$?w§ster of mp. [err]. Ms: .664.4 (MH-. IR (KBr)
1730 cm 1 (car anpl e 52 Pyridin-2-ylcarbamc acid

2-[6-(2, 5-di chl orot hi ophen-3- yl sul phonyl am no) - - ( 2- net hoxy- phenoxy) - (, 2
"-bi pyrimdin-4- yloxy]ethyl ester was m%\_g!ﬁgs_?s white crystals of [err],
M5: 690.1 (MtH)+, IR (KBr) 1732 [err] (‘carbamate in 61%yield in anal ogy
to Exanple 51 fromthe conmpound prepared in Exanple 49.
a) In analogy to Example 45, by reacting S5-isopropyl-pyridine-2-
sulphonic acid [6-chloro-2-(3-methoxy-benzyl)-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide with Na in ethylene glycol there was
obtained S-isopropyl-pyridine-2-sulphonic acid [6-(2-hydroxy-
ethoxy)-2-(3-methoxy-benzyl)-5-(2-methoxy-phenoxy)-pyrimidin-4-
yl]-amide as a white foam.
MS: 579.3 (M-H)

Preparation of the starting material:

b) 10.8 g of 3-methoxyphenylacetonitrile were dissolved in ethanol
(100 mi) and the solution was saturated with hydrogen chloride at
room temperature. The mixture was subsequently stirred for 12 hours
a room temperature, the solution was cooled to 0°C and the
precipitated crystals were sucked off. The crude product was
recrystallized from acetone/diethyl ether. There was thus obtained
2-(3-methoxy-phenyl)-acetimidic acid ethyl ester hydrochloride as a
white crystalline solid. |

MS: 193 (M) |

c) 2-(3-Methoxy-phenyl)-acetimidic acid ethyl ester hydrochloride
(12 g) was dissolved in ethanol (100 ml) and treated at -75°C with
14 ml of liquid ammonia. The mixture was left to come to room
temperature within 5 hours and was then evaporated in a rotary
evaporator. The residue was suspended in acetone and the



-34- Exanple 53 Pyridin-2-ylcarbamc acid 2-[5-(2-nethoxy-phenoxy)-6-(3, 5-
di met hyl -i soxazol - 4-yl sul phonyl am no)-2 , 2' -bi pyri m di n-4- vyl oxy] et hyl
‘ester was obtai ned as pal e yell ow crystal S gf mp. 217- [err], Ms 635.3
(MtH)+, IR (KBr) 1736 [err] (carbamate), obtained in 68%y| eld in

anal ogy to Exanple 51 fromthe conpou e |l e 54
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(MH-, in obysdy géh& a?t%l% lt@ Wﬁ#‘ﬁngl PEGmthe conpound prepared in
Exarrple 46. MMB4 (M Pyr|d|n 2-yl carbamc acid ' :
2-[6-(2, 5-di chl oro-thi ophen- 3-
yl sul phonyl am no) - 5- ( 2- met hoxy- phenoxy) - 2- mor phol i n- 4-

Enl\//{ :—|) m dn- 4- yd)x\Na €2n8! gy was dissolved dnymethanof (M)pmli/@-ﬂq 2-{B-meshoxy-
Commund or cpEERYTFRcefaniding Bydrog ﬁ*ﬂég"%@%ﬂg‘ 2 hathoesbhERory)-
2- 6- (3, 5- di maloypic iacid «dimethyl ester 2.67 g) were a dZd in succession at
yl'sul phonyl a Bfﬁ TemperRube X The piikiuve w9 seitedd fof-5'hours at room
Cih - s § my aaufe' BOUCehEATed-in, A RrY  Svalidrhsor “4id s prade *
gorrs)gUpg plr eproddct rwisadde?d 40. wﬁxeinb?Sa"queous phase was washed with
S (2 et hoxy SEh¥hatsrate, 3 ﬂﬂ?ﬁ%ﬂﬁ‘ﬁ é'r' Myﬂﬁi’bﬁ 5@%“?" g&%sfsa's il
di ssol ved i nstickedi offt andadried ninde | vaquumagl ke
were added ay 3L GURHAPBEN2YIS- S‘Thlrﬂétﬁbii&%ﬁenoxy) pynmldme-4 6-diol as
beige crystals. '
MS: 354 (M)

e) 2-(3-Methoxy-benzyl)-5-(2-methoxy-phenoxy)-pyrimidine-4, 6-
diol (14 .g) was dissolved in acetonitrile (150 mi). Collidine (5.24 mi)
and phosphorus oxychloride (21.7 ml) were added at room temperature
and the mixture was stirred for 9 hours at room temperature. The
mixture was poured into ice water and extracted with ethyl acetate.
The organic phase was washed with semi-saturated KHCO3 solution,
dried over magnesium sulhate and evaporated. The residue was taken
up in hexane/diethyl ether, filtered and the filtrate was evaporated
in a rotary evaporator. There was thus obtained 4,6-dichloro-2-(3-
methoxy-benzyl)-5-(2-methoxy-phenoxy)-pyrimidine as light brown
crystals.

MS: 390 (M)

f) In analogy to Example 45, by reacting 4,6-dichloro-2-(3-methoxy-
benzyl)-5-(2-methoxy-phenoxy)-pyrimidine with potassium 5-
isdpropyl-pyridine-Z-sulphonamide there was obtained S-isopropyl-
pyridine-2-sulphonic acid [6-chloro-2-(3-methoxy-benzyl)-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as a yellow foam.

MS: 553.1 (M-H)



-35- was stirred for 20 mnutes. Finally, 2-chloropyrimdine (11.7 ng) was
added. The reaction m xture was stirred for 18 hours at roomtenperature
‘and poured into ice water. Saturated [err] solution was added and the

m xture was extracted with ethyl acetate. -8de organic phase was washed with
wat er, dried over magnesi um sul phate and evaporated. The residue was '

chromat ogr aphed over silica gel using g_‘gmmml ori de/ met hanol (100/1)
as the eluent. There was obtai ned 5-isopropyl-pyridine-2-sul phoni c acid

{5- (2- met hoxy- phenoxy) - 2- nor phol i n-4-yl - 6-[2- (pyri m di n-2-yl oxy) - et hoxy] -
pyri mi di n- 4- @)} irprirddogy  thi Examplest45 s byVseasing Grisopropykipyrsdingr2t n

anal ogy to PP [ 5y OR| - _breidy{w '52-.‘p W_ni c acid
W ih Na ?af‘ew?‘i"fmi&%;%gé fm@?ﬁ{%g%ﬁm ycﬁaft'h”ﬁ was obtathed®
5 1 sopr opy! - Byl ohAFpyl-piliABLS -Sipholfic ( A dTex¢2-Kky rdxy-ethoxy)-2-(3-
-2-(3- h -b ~53( 2- h - - -4- yl7 -
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of 3-net hoxy hpgetonitrile were dissolved in ethanol (100 m) and the
sol ution was _tg&&t ch)m_bh hydrogen chloride at roomtenperature. The

m xt ure was tirred for 12 hours a roomtenperature, the
~solution was cooled to [err] and the precipitated crystals were sucked off.

{hus obt ai ned t8PasAfRp, B 8, StartRg MAREAC 2P el eater o S
hydrochl oride as a white crystalline solid. Ms: 193 (M c¢)
2- (3- Met hoxy- gyefy hhaRsgf t6! Ekanipté S84 Yy edhdenSing 2-(Bamethoxy-phenyl)-
' acetamidine hydrochloride with phenoxymalonic acid dimethyl ester
there was obtained 2-(3-methoxy-benzyl)-5-phenoxypyrimidine-4,6-
diol as a yellow foam. : g
- MS: 324 (M)

c) In analogy to Example 58e, by chlorinating 2-(3-methoxy-benzyl)-
5-phenoxypyrimidine-4,6-diol with phosphorus oxychloride there
was obtained 4,6-dichloro-2-(3-methoxy-benzyl)-5-phenoxy-
pyrimidine as yellow crystals.

MS: 360 (M)

d) In analogy to Example 45, by reacting 4,6-dichloro-2-(3-methoxy-
benzyl)-5-phenoxy-pyrimidine with potassium 5-isopropyl-pyridine-
2-sulphonamide there was obtained 5-isopropyl-pyridine-2-
sulphonic acid [6-chloro-2-(3-methoxy-benzyl)-5-phenoxy-
pyrimidin-4-yl]-amide as a yellow foam.

MS: 523 (M-H) |

. Example 60

5-Isopropyl-pyridine-2-sulphonic acid [6-(2-hydroxy-ethoxy)-
2-(3-methoxy-benzyl)-5-phenoxy-pyrimidin-4-yl]-amide (55 mg)
was dissolved in dry methylene chloride (3 ml) . Boron tribromide
(50 mg ) in methylene chloride (2 ml) was added at 0°C. The mixture
was stirred for 2 hours at 0°C and for a for a further 4 hours at
room temperature, evaporated in a rotary evaporator and the residue



(12 g) was dissolved in ethanol (100 m) and treated at [err] with 14 m of
liquid ammoni a. The m xture was left to cone to roomtenperature within 5
hours and was then evaporated in a rotary evaporator. The residue was
suspended in acetone and the -36- precipte@dted crystals were sucked off
and dried under a high vacuum There was thus obtained

2- ( 3- met hoxy- pyesychromategraphedhgvensilica igel asing whethylengschloride/ethyl
solid. MS: 16 \ ) ' j eQdii i [ka : 2.
2 (3 ret hoxy- STEIHE) R 40 Shfbne PENPHE Wy o sk BejprofiyiHyridine-2

( 2- met hoxyphersuiphioniel acid E2+(B-dydnoxy-beszyl)-61£2 shrydroxyrathoxdBdSrn
succession at - ' ryéeflsf MSO SPIIE @I-Hpom
t enper at ur e, c%ﬂgﬂ?l{(?ﬁ |gﬁg4r%—g§@ﬁ%%€rvgﬁgﬁs% t he crude produ@tﬂ V\ES
added to water. The aqueous phase was washed with ethyl acetate, adjusted
to pH 1 and the precipitated crystals weggapysiseAd of f and dried under a

hi gh vacuum There was t hus obtai ned 2-

(3- et hoxy- benzyl) - 5- (2- met hoxy- phenoxy) - pyri m di ne- 4, 6-di ol as bei ge i
crystals. Ms: 354 Tablets containing the following ingredients can be produced in a
2- (3- Met hoxy-b g (- y- phenoxy) - pyri m di ne-4, 6- diol (14-g) was
di ssolved in a@@%’h‘gpég 'ﬁ?éggﬁi ). Collidine (5.24 m) and phosphorus
oxychloride (21.7 nl) were added at room tenperature and the m xture was
stirred for 9 Ingrediantsoom tenperature. The nixture m&p&ﬁb& into ice
water and extracted with ethyl acetate. The organic phase was washed with
sem -saturated.[err] spluytpon, dried over magnesi um sul e vapor at ed.
The resi due \A&émﬂéﬁ“ﬁﬁtﬁ #Prﬁﬁﬂgnlé/ di ethyl ether, fil té‘?gb hﬂ@(bﬁ ltrate
was evapor at ed.agtose ot ary evaporator. There was thus 1@8.0i megd '

4, 6-di chl or o- - xy-benzyl ) -5-(2- met hoxy- phenox Imdine as
4, 6-di o or o 20k W3R s g™
Talc 4.0 mg
Magnesium stearate 1.0 mg

Example B

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

Ingredien Per_capsule

Compound of formula | 25.6 mg

Lactose _ 150.0 mg

Corn starch 20.0 mg

Talc ' 5.0mg
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 - . ad 1.0 mi



crystals. Ms: 390 (M f) In analogy to Exanple 45, by reacting

4, 6-di chl oro- 2- (3- net hoxy- benzyl)-5-(2-nmet hoxy- phenoxy)-pyrimdine with
“pot assi um 5- i sopropyl - pyri di ne-2-sul phonanmi de there was obt ai ned

5-i sopropyl - pyridi ne-2-sul phoni c aci d [ 639l or o- 2- (3- et hoxy- benzyl ) - 5- ( 2-
nmet hoxy- phenoxy) -pyri mdin-4-yl]-amde as a yellow foam WMs: 553.1 (MH)

-37- Exanple 59 a) In anal ogy to ExanpExarple By reacting
5-i sopropyl - pyridi ne-2- sul phoni c acid
[ 6- chl or 0- 2- ( 3- net hoxy-benzyl ) - 5- phenoxy- pyrinmdin-4-yl]-anide with in

ethyl ene glycol t3Q0emgofotomposmnd of fosmulg|l- ai;ersuspendedunpao’iumap;f d

[6-(2-hyd d
o ot SRR A2 aid QORI BT e Tt i e
materi al : b)nto]aaﬁgnswerd\amagpaéime N?\(,Qaneﬁa .91@ e &9 ﬁl?@qhyn

acet ani di neuﬁwrtﬁéhbéﬁtﬁﬁewuduéihgféagmlﬂim Itﬁeckvat%hyfrmsrpeom ligre was

f oam | VG: Zs%ﬁs%ﬁyeﬁﬁn thga by diyokBepgyl s Wugq” by | aﬁ%a %is OW

2- ( 3- net hoxsprayzcontainep tontainy abouti m004$ﬁ1gle0diosus lwlpichspanrhe apphed

oxychlorlde R? obt ai ned
dlchloréné §ﬁﬁﬂﬁﬁoxy benzyl) - 5- phenoxy- pyrimdine as yellow crystals.

NB 360 (M d) In analogy to Exanple 45, by reacting
4, 6-di chl or o- 2- ( 3- met hoxy- benzyl) - 5- phenoxy pyrimdine with potassium
5-i sopropyl - pyri di ne-



2- sul phonam de there was obtai ned 5-isopropyl -pyridine-2- sul phonic acid
[6-chl oro-2-(3-net hoxy-benzyl)-]-phenoxy- pyrimdin-4-yl]-amde as a yeIIow
foam M. 523 (MH) Exanple 5-1sopropyl-pyridine-2-sul phoni ¢ aci d

[ 6- (2- hydr oxy- et hoxy)- 2-(3-methoxy-benzy+405-phenoxy-pyri m di n-4-yl]-ani de
(55 nmg) was dissolved in dry nethylene chloride (3 ml) . Boron tribrom de
(50 ng ) in nethylene chloride (2 nl)PatentadCtigimgt [err]. The mixture was.
stirred for 2 hours at [err] and for a for a further—4—heurs-at room _

tenperature, evaporated in a rotary evaporator and t due - 38- was
chromat ogr aphed oVer sCompounds of the fiarmulane chi ﬂ!’/m:' "ﬂﬂgﬂhe as

the eluent. There was obtai ned 5-isopropyl-pyridine-
[ 2- (3- hydr oxy- benzyl) - 6- (éé@/ oxy- et hoxy)-5- phenoxy-pyrim d| n- 4- yI] am de
~as white crystals. MS: 52571 H Bxwhpfe A Tablets containing the

foll owi ng ingredients can roducedf iy a conventional manner: |ngredients
Per tablet Conpound of o4 or, lo RS 10.¢ - 100.0 ny Lactose
125.0 ng Corn starch _ ~75.0 ng Talc
4.0 nmg Magnesium stearate 1.0 ng Exanple 8 Capsul es
cont ai ning the foll owi ng i ngrR¥di ent s R®aR” be produced in a conventi onal
manner: | ngredients Per capsul e Conpound of
formula | 25.0 ny

wherein
R1  signifies heterocyclyi;

RZ signifies hydrogen, lower-alkyl, lower-alkoxy, lower-alkylthio,
lower-alkoxy-lower-alkyl, lower-alkylsulphonyl-lower-alkoxy, °*
phenyl, lower alkylphenyl, lower-alkoxy-phenyl, lower-alkylene-
dioxyphenyl, phenyl-lower alkyl, lower alkyl-phenyi-lower alkyl,
lower alkoxy-phenyl-lower alkyl, lower alkylenedioxyphenyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl;

R3  signifies lower-alkyl, lower-alkoxy, formyl, halo-lower-alkyl,
hydroxy-lower-alkyl, amino-lower-alkyl or a residue -CH»>0O-A-
lower-alkyl, -(CH2)m-O-(CRaRb),0H, -(CH2)m-0-(CRaRb),ORY,
-(CH2)m-0-(CRaRb),NH2 or -(CH2)m-O-(CRaRb),-B-R9;

R4-R8 signify hydrogen, lower-alkoxy or halogen;

R® signifies heterocyclyl; phenyl or phenyl substituted by lower-
alkyl, lower-alkoxy and/or halogen, or lower-alkyl;

Ra and RP signify hydrogen or lower-alkyi;
A signifies a ketalized 1,2-dihydroxy-ethylene group;

| B signifies -OC(0)O-, -O(C(O)NH-, -NH(C(O)NH- or -NHC(0)O-:
n  signifies 2, 3 or 4; and |

m  signifies O or 1.



Lact ose 150.0 nmg Corn starch

ZOOWTM ' 5.0 ng Exanple C Injection

Sol utions iﬂ ow ng conposition: Conpound of fornula I

3 o rrg Gel! ’"ﬂm mnm”’lﬂ -41-50.0 ng Phenol . |
Water for Linpecsi ad 1.0 n -39 - Exanple D

500 ng of conpound of formula | are suspended in 3.5 m of Mygl yol 812 and

2 dosage valve, 5.8 o oroRynd KERRARG b3 olalm® f@“&%ﬁ?ﬁ‘%#ém&&“ "

pressure thrdogrert-alkylal \lewemalkmgc;n lower-albylthioj nlowersglioxy-lowery|
doses i cn CIRYEY. Y- AyisIohafl FloRer ARy, CHH, Jowerdikony.ndl ©

doses whi ch can

Conpounds  of Rhﬂi‘lybr ar-afkyl epemd@@phqrylr or hgtgnocyeb' heﬁrl&cgﬂwgﬂ- R2

signifies hydrge IoWé’}eé ' fdr%h‘a‘f@%wéﬂ%{yla' Uﬁ'bk%’lower-alk%e

| ower - al koxy-1 0 a r-al (ﬁ'%/ r

al kyl pheny! , amm-lgw%salkxﬁ&ma earh 291& wer-al Yen-O
(CR3Rb),OH, -(CH2)m-0-(CRaRb),NH2 or -(CH2)m-0-(CR3Rb),-B-R? and
R1, R4-R9, R3, Rb, A, B, n and m are as in claim 1.

3. Compounds according to claim 1 or 2, wherein R1 is
pyridyl, pyrimidinyl, isoxazolyl, furyl or thienyl which is
unsubstituted or substituted by lower-alkyl, halogen, amino, mono-
or di-lower-alkylamino or lower-alkanoyl. .

4. Compouhds according to any one of claims 1-3, wherein R2
is hydrogen, pyrimidinyl, pyridyl, morpholino, thiomorpholino,
piperidino, pyrrolidino, benzodioxolyl, lower-alkoxyphenyl or lower-
alkylthio.

5.  Compounds according to any one of claims 1-4, wherein R3
is a residue -O-(CRaRb),OH, -O-(CR2Rb),NH2 or a residue -O(CH2)2-B-
R2 and R? is pyridyl, pyrimidinyl or furyl.

6. Compounds according to claim 5, wherein R3 is a residue
-O(CH2)2-B-R9 and B is -(O)C(O)NH-.

7. Compounds according to claim 6, wherein R9 is 2-pyridy!.

8. The compound according to claim 7, pyridin-2-ylcarbamic
~acid 2-[6-(5-isopropy!-pyridin-2-ylsulphonylamino)-5-(2-methoxy-
phenoxy)-2-morpholin-4-ylpyrimidin-4-yloxy]ethyl ester.

9. " The compdunds according to claim 7,

pyridin-2-ylcarbamic acid 2-[6-(5-tert-butyl-thiophen-2-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-
yloxy]-ethyl ester,

pyridin-2-ylcarbamic acid 2-[5- (2-methoxy phenoxy)-6-(5-



di oxyphenyl , phenyl -1 ower alkyl, |ower alkyl-phenyl-Ilower alkyl, |ower

-ﬁ'eiﬁ?%ci’i‘ﬁllﬂllJlﬂﬂﬂlﬂﬂlﬂﬂmL' el 2 Kyl R Tatgn Ties | ower al kyl.

| ower - al koxXy, “f ok my, %hal*o- l.ower - al kyl , hyd2oxy-| ower - al kyl ,
am no-lower-al kyl or a residue [err] Iovver al kyl, [err] [err] or [err];

[err] signi fpentylotiropienca-yisishonylwiney:e, zeubymﬁicﬂntht Foxy]-
het er ocycl yl ; Rhgn I or phenyl” substitUted by"| ower oxy
and/ or hal oggﬁ €5 fer - al kyl; Ra and Rb signify hydrogen or | ower-alkyl;

A signifies a ket pyridin-2-9 Ictrbﬂdnmyaamﬂe[lﬁa-[@-()apZ-CBmetlwlmoblmyl)-

and m o si gurigRhty-2:yisliphbbYiatling B2 Meoxy ok 52,2/ sher o
IRz i s h?/ggggb:i%)v’\gmr n=4#yloxylecethyki ester, | ower - al kyl t hi o,

| over - al koxy- M’%’W“"Q‘ IHipaicY aEid PRl ﬁ“‘%ﬁ BpSRR I,

| ower- al kyl )’|£ MV‘O)’&‘ FMey Q%ymhenaxy 1< .%ybﬂﬂxl}lml@{m#}al kyl,
am no- | ower - 9I¢<)yy].elth | réstetue [err] -(CH2)m O- [err] or [err] and [err]

Sherein Rl is S;?pasrdmpér:?fméam-c gk 2ot or 2 aethosy pheoRx ki ch i o
: unslubst i tu][ Eplygrrgmuasylstulphdriwatmmlr) 2| 2$-bipyeimigin-4ayloxy e\uhyl gﬁtegne
S charm 1% T2 Pt i, 2 LSS 2HB oA Eh R
t hi omor phol | RYTidinp3rylsuiph o,wﬂamlnol)nz bhnpyﬂmndonﬂ-ylmﬁr-eahybxgpmen,y|
or |ower- pyridin-2-ylcarbamic acid 2-[6-(5-tert-butyl-thiophen-2-
' ylsulphonylamino)-5-(2-chloro-5- methoxy phenoxy)-pyrimidin-4;
yloxy]-ethyl ester,

pyridin-2-yl-carbamic acid 2- -[6-(5-isopropyl-pyridin- 2-
ylisulphonylamino)-5-(2- methoxy-phenoxy) -2-(3-methoxy-phenyl)-
pyrimidin-4-yloxy]-ethyl ester,

pyridin-2-ylcarbamic acid 2-[6-(5-isopropyl-pyridin-2-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2-methylsulphanyl-
pyrimidin-4-yloxy]-ethyl ester,

pyridin-2-ylcarbamic acid 2-[2-(1,3-benzodioxol-5-yl)-6-(5-
isopropyl-pyridin-2-ylsulphonylamino)-5-(2-methoxy-phenoxy)-
pyrimidin-4-yloxy]-ethyl ester, _

pyridin-2-ylcarbamic acid 2-[5-(2-chloro-5- methoXy-
phenoxy)-6-(5- -isopropyl-pyridin- -2-ylsulphonylamino)-2- morpholm-
4-ylpyrimidin-4-yloxy]-ethyl ester, _

pyridin-2-ylcarbamic acid 2-[5-(2-methoxy-phenoxy)-6-(5-
methyl-pyridin-Z-ylsuIphonylamino)'-z,2'-bipyridimin-4-y|oXy]-ethyI
ester,

pyridin-2-yl-carbamic acid 2-[5-(2-methoxy-phenoxy)-6-(5-
methyl-pyridin-2-ylsulphonylamino)-2- morpholm 4-yl-pyrimidin-4-
yloxyl-ethyl ester,

pyridin-2-ylcarbamic acid 2-[5-(2-chloro-5-methoxy-
phenoxy)-6-(S5-isopropyl-pyridin-2-sulphonylamino)-2-morpholin-4-
yl-pyrimidin-4-yl-methoxy]-ethy! ester,

pyridin-2-ylcarbamic acid 5-(2-chloro-5- methoxy—phenoxy) 6-
(5-iscpropy_l-pyndm 2-ylsulphonylamino)-2-morpholin-4-yl-
pyrimidin-4-ylmethyl ester, .



al kyl thi o. 5. Conpounds according to any one of clains 1-4, wherein R3 is
a residue [err] or aresidue [err] RO and RO is pyridyl, pyrimdinyl or
“furyl. 6. Compounds according to claim5, wherein R3 is a residue [err]
and Bis [err]. 7. Conpounds accordi ng 43l aim 6, wherein RI is .
2-pyridyl. & The conpound according to claim7, pyridin-2-ylcarbamc

a(r:]i d 2- g 6-2( 5-j sopp)mdin-mli&y]ch:nba?nid satithoBy[ 6+(2,8-dichiprothiaphen-3- .

enox - 4- [ o | - 4o S 1 : ounds

Pecordl gt JepikhoRy i< fdrHopy pheYxy):2 2 -BlpyrimitinauP

2-[ 6- (5- t er tyloxyJethyli espen- 2- yl sul phonyl ami no) - 5- ( 2- met hoxy- phenoxy) - 2, 2

Chioviimdioa ¥ | y! . ) o

[ LRI ML A SR g0 2115 2IhAe0s oA y)-6-(3,

pent yl - t hi oghisrethyl-isoxazel4nylsuiphonylamingdr: 2i-kipyyimidin-4s; hy|

ester, pyri ?wx?%# rggféﬁ acid 2-[6-[5-(2,.2-di met hyl pr opi onyl) -

t hi ophen- 2- Yl | ang ng] - 5- ( 2- met hoxy- S22,

bi pyrim din 4yl B ma%?%a?réw%‘iapﬁé%ﬁé?@%—?@%—%umwophen.-?--

(5 (5 oy samhan g siGumetphnooliz marpolciok) 2.

- DI | I N-4- . I Al N- £- |

2-[5P {2- met Mwﬁgﬁ%&}&gﬂ-etﬁh estéf, ’ _ -

pyri g@ n- 3 y: sul prpywidinr2wyleartramic pacidn 2-[64(3,5dichlonorthiapken-3-

e di n- 55 PSRRIy Rirling) S 2 AL hOXY: BRERERN)- 2-morpholin.4-yl-

pyri di n- 2- yIRyimidnc4zyloxyl-ethyk-ester, but yI - t hi ophen- 2-

yl sul phonyl ani no)pyrifth-2iyie arivaniié haeid pIe{ex( 3; Sydinmethyl-fsoxazol-4-
ylsulphonylamino)-5-(2-methoxy-phenoxy)-2-morpholin-4-yl-
pyrimidin-4-yloxy]-ethyl ester.

10. Compounds according to claim 6 wherein R? is 4-pyridyl.

11: The compound according to claim 10, pyridin-4-
~ ylcarbamic acid 2-[6-(5-tert-butyl-thiophen-2-ylsulphonylamino)-5-
(2-chloro-5-methoxy-phenoxy)-pyrimidin-4-yloxy]-ethyl ester.

12. Compounds according to claim 5, wherein R3 is a residue
 -O(CH2)2-B-R9 and B is -(0)C(0)O-.

13. The compound according to claim 12,

carboxylic acid furan-3-ylmethyl ester 2-[5-(2-methoxy-
phenoxy)-6-(5-methyl-pyridin-2-sulphonylamino)-2-morpholin-4-yl-
pyrimidin-4-yloxy]-ethyl ester.

S5-isopropyl-pyridine-2-sulphonic acid {5-(2-methoxy-
phenoxy)-2-morpholin-4-yl-6-[2-(pyrimidin-2-yloxy)-ethoxy]-
pyrimidin-4-yl}-amide.

~14. Compounds according to claim 5, wherein R3 is a residue
-O(CH2)2-B-R? and B is -NHC(O)NH-. ' |

15, The compounds according to.claim 14,

I




'yI oxy] - et ridin-2-yl-carbamc acid 2-[6-(5-isopropyl-pyridin-2-
yl sul phon meqﬂﬂ hoxy- phenoxy) - 2- ( 3- net hoxy- phenyl ) -
yrlmdln ster, pyridin-2-ylcarbam c acid

2-[6- (5-isopropyl - yr|d|n 2- -44-
yl sul phonyl ami no) - 5- (2- net hoxy- phenoxy) - 2- met hy| sul phanyl

pyri m di n- 4-yl oxy] Seteént-bat bthuphemle*ﬁ-&;lphenharramdwﬁd(z methoxy-

yl[gul(éhgni;le;ﬁﬁﬁh @)(é ﬁlﬁiﬁsﬁiﬁ 9@"’%@“ gt °§‘y;;| Za$) Ripyymiding4-

pyri di n-2-yl cyl tde, aC|d 2- [ 5- (2- chl or o- 5- net hoxy-

h 6- ( 5- | - - -
pf §PB§¥|) f d.( ' 50p50i§ l-fbé}ham\é zubagsmmmétq& LR Pﬂwthé'xy phenoxy)

t
2152 met hokoid 4 @y naréidisethaxylsey P ipuEimidin-dsylamige.
"-bi pyridimn-4-yl oxy]-ethyl ester, pyridin-2-yl-carbamc acid
2-[5-(2-nmet hoxy-ph oxy

met hyl - pyri di n- 2- y uI pﬁgmﬁ%%?%)achmf%(ﬁq E'Qﬂ"ﬁﬁf ‘lpfr’lwgirﬁ"% R3 is

yl oxy] - et hyl Iepdroxyethoxyi n- 2-yl car bam ¢ acid 2-[5-(2-chl oro- 5- net hoxy-
phenoxy) - 6- (5-i sopropyl - pyri di n- 2- sul phonyl am no) - 2- nor phol i n- 4-

yl -pyrimdin-4-yl-nethoxy]-ethyl ester, pyridin-2-ylcarbamc acid

5- (2- chl or o- 5- met hbXy- phbecsgmpeunds according to claim 16,

(5-1sopropyl - pyridi n-2-yl sul phonyl am no) - 2- nor phol i n- 4-yl -

2/ 160(2, 5. di ehl or obTheTERBULYthicRhedrarHlpROIC. peidhe BrbAsiymeansy ) -2, -
- bi pyrim di nethoxyy6A et-méthékyﬁphenoxs*)nz,?zV-Mpyhmidinaluylamlde,
2-[5- (2- met hoxy- phengaXiy Pthidphene-2-sulphonic acid 6-(2-hydroxy-ethoxy)- -5-
(2-methoxy-phenoxy)-2,2¢-bipyrimidin-4-ylamide,
5-(2,2-dimethyl-propionyl)-thiophene-2-sulphonic acnd 6-(2-
hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4- '
ylamide,
5-isopropyl-pyridine-2-sulphonic acid. 6-(2-hydroxy-ethoxy)-
5-(2-methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide,
pyridine-3-sulphonic acid 6-(2-hydroxy-ethoxy)-5-(2-
methoxy-phenoxy)-2,2‘-bipyrimidin-4-ylamide,
S5-tert-butyl-thiophene-2-sulphonic acid 5-(2-chloro-5--
methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-pyrimidin-4-ylamide,
S-tert-butyl-thiophene-2-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-pyrimidin-4-ylamide,
N-[5-(2-chloro-5-methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-
pyrimidin-4-yl}-5-isopropyl-pyridine-2-sulphonamide,
5-isopropyi-N-[6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-
2-(3-methoxy-phenyl)-pyrimidin-4-yl]-pyridine-2-sulphonamide,
5-isopropyl-N-[6-(2-hydroxy-ethoxy)-5-(2-methoxy-phenoxy)-
2-methylsulphanyl-pyrimidin-4-yl]-pyridine-2-sulphonamide,
N-[2-(1,3-benzodioxol-5-yl)-6-(2-hydroxy-ethoxy)-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-5-isopropyl-pyridine-2-
sulphonamide, '
N-[5-(2-chloro-5-methoxy-phenoxy)-6-(2-hydroxy-ethoxy)-2-
morpholin-4-yl-pyrimidin-4-yl]-5-isopropyl-pyridine-2-
sulphonamide,
5-methyi-pyridine-2-sulphonic acnd 6-(2-hydroxy-ethoxy)-5-



dlnethyl honyl am no) - 2 2 '-bipyrimdin-4- onxy]ethyI
_ester, iﬁm Iﬁl} c acid 2-[6- (5 tert-Butylthi ophen-2
'yIsquhon hoxy- phenoxy) - 2-nor phol i n- 4-yl -

pyri m di n-4-yl oxy] - ethyl ester pyri di n- Z-%I"car bam ¢ aci d
2-[6-(2,5-dichl oro-thi ophe
yl sul phonyl &z.-mgtlmou-Menexy)paeaobypygnmlmﬂylamqﬂ

pyri m dn- 4-yl OXy]S-f?ﬁéthnyp}tﬂdmé;lztﬁlﬁh%mbC%rc@éme‘-(achydroxy-ethoxy) -5-
2-[6-(3, 5- d ¥ | SOX

J1 50l phony! &8-S tBORY-RESRGKYIsRMATHholRt rispyimigin-4-ylamide,
pyri m di n- 4-yl ox)§-isd propykpyridine-2 Sutphonic acmrﬁ- 2-hydeory+ethakg)-<i n
L i oidtndes, SOBRR PSR L R e,
(2-chl or o- 5- net hcse\,tepnhm%hnpphemedzuasumhmu;z] aeldlyB (az-zlwdrm-emmga)nds
SO oS PR oMy ROk g BAblcal gt chy e fLe yEREE)
ester 2-[5-(2- metthdx 1ch|oroth|ophene-3 suiphonic’ acid 6-(2- hydroxy-ethoxy)-
phrein%xé? n? 4§55| gimgth@x Lﬁhénéxyé'-zggmmnﬁ) r%ﬁ%{?hﬁidﬁr—ﬁ lamide,
(8- (2- met hoxy- pﬁiﬁoségr%eiﬁ ispiazole--siishenis Aci é—@'—i&q‘?weib%yh
- pyri nidi n- 45y(2-eme tieoxy R@s @ilmeﬂtyd pyrimidin-vrglamide; is a
(e el a[‘& o ng, W and-FrshlkhGiNE 4 G ePhYUPOk Stk vl
[ 2- (3 pyr| dISn(Zrmeth@(mhenouy)-}z,z "2bipyrimidimi4iylamide,
3,5-dimethyl-isoxazole-4-sulphonic acid 6-(2-hydroxy-
ethoxy)-5-(2-methoxy-phenoxy)-2,2'-bipyrimidin-4-ylamide,
5-isopropyl-pyridine-2-sulphonic acid [6-(2-hydroxy-ethoxy)-
2-(3-methoxy-benzyl)-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-
amide,
5-isopropyl-pyridine-2-sulphonic acid [6-(2-hydroxy-ethoxy)-
2-(3-methoxy-benzyl)-5-phenoxy-pyrimidin-4-yl]-amide,
S5-isopropyl-pyridine-2-sulphonic acid [2-(3-hydroxy-benzyl)-
6-(2-hydroxy-ethoxy)-5-phenoxy-pyrimidin-4-yl]-amide.

18. Compounds according to claims 1-4, wherein R3is
aminoethoxy. '

19. The compound according to claim 18,

5-tert—butyl-thiophene-2-sulph_onic acid 6-(2-amino-ethoxy)-
5-(2-methoxy-phenoxy)-2,2*-bipyrimidin-4-ylamide.

20. Compounds according to claims 1-4, wherein R3 is lower-
alkyl, lower-alkoxy, formyl, halo-lower-alkyl, hydroxy-lower-alkyl
or -CH20-A-lower-alkyl.

21.  The compounds according to claim 20,

~ S-Isopropyl-pyridine-2-sulphonic acid 54(2—chloro-5-methoxy- .
phenoxy)-6-methyl-2-morpholin-4-yl-pyrimidin-4-ylamide,



am de, 5- |s!o,iropgnlmrl di ne- 2- sul phoni ¢ aci d 5-(2-net hoxy- phenoxy) -

..6 [ 2-(3-pyri um] jll t hoxy] -2, 2' - bi pyri mi di n-4-yl am de. 16.
Conmpounds ac 1- 4, wherein R3 is hydr oxyet hoxy. 17. The

conpounds accor dif ng to cl a| m 16, 5-tert- bu4§I' t hi ophene- 2- sul phoni c acid
6- (2- hydr oxy- et hox 2- met hoxy- phenoxy) 2,2' -bi pyrimdin-4-ylam de,

5- pent yl - t hi ophen5 th i%-methogycphend xmh@tfmml-a-morpholm 4-yl-
(2- met hoxy- pE med émdln 4-yl am de,

5- (2, 2-di net ? p OEI on)) dphene 2- sul phom c acid 6-

hydr oxy- et hoxy) - 5 H84-sulphopigy acid d|5rT(Z-CbI@er-c5emethoxy-
5-i sopropy! - phendxy)~8-h mmmeenyﬂz&ma@ueuwng Pmd n- -ylam:de

5- (2 met hoxy phengx, _( ﬁlor Pne{hoxy-

aci d 6-(2-hydroxy® egﬁB(Wyngpéi@%@IBhémﬁy?cid
, 2' - bi pyri m phenoxy)ati-¢hlotonmthyl2 ymorpholivg-y E yrimhidine42¢lamide,
y

5(2 chl or o- 5- - t - m e,
5 tert-butyi_thi Sﬁhé%’?waiﬁl Srptiog:- %W@Kﬁ Bi‘hésxy«?f@oxy*'eathw?
- ( 2- met hoxy- $HAQHRNO kg r 4 ny rpyrimjdine4teylamide.

N-[5-(2-chl oro-5- rret hoxy- phenoxy) - 6- ( 2- hydr oxy- et hoxy) -
pyrlmd|n4yl] 5 propyl - yr|d|ne23ulphonamde

5-i sopropyl - N-[6 yé B;/RQ formedaoxy- phenoxy) - 2- (3
- met hoxy- phenyl ) - pyr| m di n- 4- yI ]- pyr| d| ne- 2- sul phonam de,
5-i sopropyl - N-[ 6- (2- hydr oxy-e N; O- (2- rret hoxy phenoxy) -
2- met hyl sul phanyl - pyri m di n-4-y p§1r| di nB* Rsuli phonam de, N-[2-(

1, 3- benzodi oxol -5-yl ) -6-(2-hydrg
met hoxy- phenoxy) - pyri m di ngé= s
N-[ 5- (2- chl or 0o- 5- met hoxy- pheno
nmor phol i n-4-yl -pyrimdin-4-yl]- -H;opr(jpyng .

ké di ne-2- gyl phonani de,
y- et hoxy) -2- _ .
¥r| di ne- 2- sul phonam de,

wherein R1, R2 and R4-R8 are as in claim 1 and Hal is halogen.

23. Pharmaceutical preparations, containing a compoun'd of
claims 1-21 and usual carriers and adjuvants.

24. A process for the manufacture of compounds of claims
1-21, characterized by

a) reacting a compound of the formula

R'SONH, R* RS
R® R?

wherein R1, RZ and R4-R8 have the significance set forth above
and Hal is halogen,

with a compound of the formula



5- et hyl - pyri di ne- 2- sul phoni ¢ aci d 6-(2- hydr oxy- et hoxy) - 5- - 45-
. (2- et hoxy- phenoxy) -2, 2 '-bipyrimdin-4-ylam de,
5- et hyl - pyri di ne- 2- sulphonlc acid 6-(2- hy?roxy-ethoxy)-S- (2
- met hoxy- phenoxy) - 2- nor phol i n- 4-yl - yrlnfé f- 4-yl am de,
5-i sopropyl - pyri di ne- 2- sul phoni ¢ acid 6-(2-hydroxy-ethoxy) -
5- ( 2- net hoxy- phenoxy) - 2- nor phol i n-4-yl - pyri m di n-4-yl am de,
5-tert. butylthiophene-2-sul phoni c aci N¥Q4oxy-ethoxy)- 5-(2
-nethoxy-phenoxy-2-nnrpho|in-4-yl-pyrgﬁgﬁ?ﬁ?4-ylanide, 2,5
-di chl or ot hi ophene- 3- sul phoni ¢ acid 6-(2-hydroxy-ethoxy)- 5
é( g g?t h?)ﬁy[ phenwhérem r Ré @ndRE- hﬁvdeo%h?zm n(ljﬁehndeatmﬁdef%rth abc%vze and X
, 5-di net hyl i soxaz p aci ydr oxy- et hoxy
- met hoxy- phenoxy § qﬁﬂ’}}% b &PE"_{CM -pyrimdin-4-yl am de,
2, 5-di chl or orhi ophene- 3-sul phoni ¢ acid 6-(2-hydroxy-ethoxy) -
5- (2- nmet hoxy- phenoxy) -2, 2'-bipyri'mdin-4-ylam de,
. 3, 5-di net hyl -i soxazol e-4- sulphonlc acid 6-(2-hydroxy-
et hoxy) - 5- ( P) net reagtingeacompeupd ofither fcwimuf;r4 yl ami de,
5-i sopropyl - pyri di ne- 2- sul phoni c aci.d [6 (2- hydr oxy- et hoxy) -
2-(3- et hoxy-benzyl ) -5-(2- neyhoxy phgngxsy) - pyrimdin-4-yl]- am de,
5-i sopropyl - pyri di ne-2- sul pheni ¢ aci (2 hydr oxy- et hoxy) -
2- ( 3- net hoxy- benzyl ) - 5- ph ; yl] am de
5-i sopropyl - pyri di ne- ﬁ- B2 hydr oxy- Q@nzyl)-
6- ( 2- hydr oxy- et hoxy) - 5- ph ‘ -4-yl]-am de. 18. Conpounds
according to clainms 1-4, whepein R3 & M noet hoxy. 19. The conpound
. according to claim 18, 5-tert-butyl-thi ophene-2-sul phonic acid
6- (2- am no- et hoxy) - 5-(2-net hoxy-phenoxy)-2,2 '-bipyrimdin-4-ylam des 20.
Conpounds accor diwtierietn R2IRB Have theesignifitinés detvforth above,

with a compound of the formula

R1S02Z
wherein R1 has the significance set forth above ahd whereby Y
represents halogen and Z represents amino or Y represents
amino and Z represents halogen,
or

' €) reacting a compound of the formula

R'sozNH R4 RS
R— H—o— R® v
7
CHgy R P
 O(CR®*R")XH

wherein R1, RZ, R4-R8, Ra, Rb, X, m and n have the sngmfncance
set forth above,

T



al kyl, | owe : / hal o- | ower - al kyl , hydroxy-| ower-al kyl or [err]
~21. The congmm"gm&mmnt o claim 20, 5-1sopropyl-pyridine-2-sul phonic
~acid 5-(2-chkoro-5- nmet hexy+
phenoxy)-6-nethy|-2-nDrphoIin-4-y|-pyrinrdﬁn-4-ylanide, -46 5
-(2-chloro-5 -nethoxy-phenoxy)-6-fornyl-2-norphglin-4-yl- .

pyri m di n- 4cl) aniwish” an iisopyanste ofrthe formula Ocor®@ ¢arbamoyl

5-(2-chl or o OX ¥/ - 9 in R9 iani

phenoxy) - 6- iy ‘?ﬁﬁanﬁfﬁ%". formula RSNCQCI, wherein R< has the. significance set
5-i sopr opy| Teyth @beve-af| phoni ¢ aci d 5-(2-chl or o- 5- et hoxy-

phenoxy) - 6- chl or onet hyl - 2- nor phol i n-4-yl - pyri m di n-4-yl am de,

5- (2-chl or o- 5net hgxy- phenoxy) - 6= (.2- hydpoxy- ef.hox t hyl,) - '

> tror phol | n<2)y1 WEH, RRESGEHE, 205 tieréaheer it 4t Faahal af e formula )
wher ei n [ er RIQHH drewith arehlesoformate of ithefoimula RICCOX0L; 68.

Phar maceuti cal preparations, containing a conpound of clainms 1-21 and usual

carriers and adjuvants. 24. A process for the manufacture of conpounds of

clai ms 1- 21 d)charreacting. adcempound ofaformylaal dorwbiohd R3r representsuhaloerr]

wherein [er : Ind e forth above and Hal is .
 {OwRRalkL With™y ool ldf the fythlla

hal ogen, wt

HOCH2-A-lower-alkyl

wherein A represents a ketalized 1,2-dihydroxy-ethylene
group,

and, if desired, modifying substituents present in the resulting
compound of formula | and/or converting the compound of formula I
obtained into a salt. '

25. Compounds according to any one of claims 1-21, whenever
prepared by the process of claim 24 or by an obvious chemical
equivalent thereof. '

26. The compounds of claims 1-21 for use as medicaments,
especially for the treatment of disorders which are associated with
endothelin activities, especially circulatory disorders such as
hypertension, ischaemia, vasospasms and angina pectoris.

27. The use of compounds of claims 1-21 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, ischaemia, vasospasms
and angina pectoris.

28. The invention as described hereinbefore.
29. A method for the treatment of disorders which are

- associated with endothelin activities, especially circulatory
disorders such as hypertension, ischaemia, vasospasms and angina



[err] wherein——n—fterri—and—terr] have the significance set forth above and

X represe reacting a conpound of the formula [err]

vvherel n [ '[m‘m mum mumlfi cance set forth above, with a conpound of the
a [er¥ whene err has t he sigm431mwme set forth above and wher eby

Y represents halogen and Z represents amno or Y repre nb g d Z
represent 39§lf]3é heiirf lan efrwcrvmgmomrpm@mpwe ek AVofiE 9f

[ aient
V\Qgr eI(:In) [ clatmsah &d§y%&é\'&g8$r#éﬁ %hﬁullg&{]er r] or Q’fﬁ?’&%ﬁgr chl grr de

of the formula RONCOCI, wherein RO has the significance set forth above, or
c2) with phosgene and thereafter with an al cohol of the formula [err]; or
with a chloroformate of the formula [err] or d) reacting a conpound of
formula I in which R3 represents halo- |ower-alkyl with a conpound of the
formul a HOCH2- A-1 ower - al kyl wherein A represents a ketalized

1, 2-di hydroxy-ethyl ene group, and, if desired, nodifying substituents
‘present in the resulting compound of fornmula | and/or converting the
conpound of formula I



obtained into a salt. 25. Conpounds according to any one of clains 1-21,
whenever prepared by the process of claim 24 or by an obvious chem ca
equi val ent thereof. 26. The conpounds of clains 1-21 for use as

medi caments, especially for the treatnment of disorders which are associ at ed
W th endothelln activities, especially circulatory disorders such as

hypertensi on, ischaem a, vasospasgavgmds@mganMQQQSDr|s 27. The use of
conpounds of clainms 1-21 as active ingredients for the production.of

medi canments for the treatnment of disorders which are associated with

endot helin activities, especially circulatory disorders such as
hypertensi on, ischaem a, vasospasns angé$%$k$§£pectoris. 28. The invention -
as descri bed hereinbefore. 29. A netho treatment of disorders

whi ch are associated with endothelin activities, especially circulatory

di sorders such ascﬁyﬁ?égﬁagugmtheq@hﬁﬁﬂga vasospasns and angi na 49
pectoris wherein an effective anpbunt of a conpound of any one of claimnms

1-21 is adnministered to a person in need of such treatnent.

54

R® R’

wherein |
R1 signifies heterocyclyl; | ' .

R2 signifies hydrogen, lower-alkyl, lower-alkoxy, lower-alkylthio,
lower-alkoxy-lower-alkyl,- lower-alkylsulphonyl-lower-alkoxy,
phenyl, lower alkylphenyl, lower-alkoxy-phenyl, lower-alkylene-
dioxyphenyl, phenyl-lower alkyl, lower alkyl-phenyl-lower alkyl,
lower alkoxy-phenyl-lower alkyl, lower alkylenedioxyphenyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl;

R3 signifies lower-alkyl, lower-alkoxy, formyl, halo-lower-alkyl,
hydroxy-lower-alkyl, amino-lower-alkyl or a residue -CH2O-A-
lower-alkyl, -(CH2)m-0O-(CRaRb),OH, -(CH2)m-0-(CR2Rb),0R9Y,
-(CH2)m-0-(CR2Rb),NH> or -(CHz)m-O-(CRaRb)n-B-R9;

R4-R8 signify hydrogen, lower-alkoxy or halogen;

R9  signifies heterocyclyl; phenyl or phenyl substituted by lower-
alkyl, lower-alkoxy and/or halogen, or lower-alkyl;

Ra and Rb signify hydrogen or lower-alkyl;
A signifies a ketalized 1,2-dihyd'roxy-ethylene group;

B signifies -OC(0)0-, -Q(C(O)NH-, -NH(C(O)NIH- or -NHC(0)O-:



]

n signifies 2, 3 or 4; and
m  signifies O or 1

are inhibitors for endothelin receptors. They can be used for the
treatment of disorders which are associated with endothelin -
activities, especially circulatory disorders such as hypertension,
ischaemia, vasospasms and angina pectoris.



