WO 04/ 79186 PCT/ EP01/03281 -1 2-Cuani di no-4-aryl qui nazolines as NHE-3
“inhibitors The invention relates to conpounds of the fornulal 5 R2 N NHZ
\N~N~NH | wdli/f818e2 in which Ar is unsubstituted or nono- RéTawbrés28UL ed
phenyl or naphthyl, Rl and R2 are eacb,1 _independently of one another, H,

A, OA Hal or CF3, 15 R3is A OA Hal or CF3, Ais al kyl having 1, 2, 3,
4, 5 or 6 carbon atons, and Hal is F, d, Br or I, and their
physi ol ogi cal ly acc I nhi bitors. The
formula | al so cove?pépﬁhﬁllggt%ﬁgaag'@%%%n Wﬁ'%ﬁ%u al' 25 Ar R2
NNH "N NN-12 RL H30 Oher inhibitors of t he sodi unf prot on exchanger
subtype 3 ar?hé'ﬂ%n'tn@ﬁ%laté@fo ErAPBLiRds btheRofm8Ra 178. 35 T@MW\WWWW& of
the formulae | and |I' have al ready been described in US 3,1

their use for other purposes. Quinazolinyl guanidine derivatives haus+been
described by V.I. Shvedov et al. Afn Pharm Chem J. (Engl. transl.) 1980,
14, 532-538 or in Khim FamRA V\D 01/ 79186 PCT/ EPOLl/ 03281 -2

NH,

/L‘J\ |

in which

Ar is unsubstituted or mono-R>-substituted phenyl or naphthyl,

R' and R? are each, independently of one another, H, A, OA, Hal or CFs,
15

R® is A, OA, Hal or CF3,
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, and
Hal is F, Cl, Brorl,

and their physiologically acceptable salts and solvates as NHE-3
20 inhibitors.

The formula | also covers the tautomeric compounds of the formula I

25 Ar
R2
Z N NH
~\Jk A, :
R! k
30
Other inhibitors of the sodium/proton exchanger subtype 3 are described,
for example, in EP 0 825 178.
35 The compounds of the formulae | and I have already been described in

US 3,131,187, as has their use for other purposes.

Quinazolinylguanidine derivatives have been described by V.I. Shvedov et
al. in Pharm. Chem. J. (Engl. transl.) 1980, 14, 532-538 or in Khim. Farm.
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Zh. 1980, 14, 38-43, and by S.C. Bell et al. inJ. Med. Pharm Chem 1962,
*5, 63-69. The invention had the object of finding novel conpounds having

val uabl e wp piiPRggties, in particular those which can be peegpbniz2ghe
preparation of nedicaments. Surprisingly, it has been found that the

conpounds of the formula | and 10 theif salts are well tolerated and
I nhi bit sodi um proton exchanger subtype 3. The conpounds of the fornula I

can be enpl &V, hngr. e rinary
rodi ci ne. " 1621c 190 SRR A, SIG Bl M T Med PHRETIRA 82T D
having at | eds83-68i x different isoforms (NHE-1 to NHE-6), all of which have
now been cloned. Wile subtype NHE-1 is distributed ubiquitously in all

ti ssues throughout the body, the aother NHE subtypes are e ssed

sel ectively The W'Pn@q%ﬁsr%b;e@ﬁﬁmgm oY &OR’YFﬁ’Hé‘?SJ}aVF’TQp‘(ﬁHaP@Wen wal |

and coBtra- pgfdperiag)a partidularthobe whiat tan beesedrfor thEnprepdration ¢fut i on

refl ects the _speci flrg? functions that the various isoforns serve, nanely on
i

t he one hand |e on of the intracellular pH and cell volune by
subt ype NHE-1 and on the other hand Na + absorption and resorption in the

| ntestine a”§amrgﬂﬁ%y %h?iﬁ%ﬂwﬁnw é‘BgnﬁJUEna? Lﬁg gfrmu'l\g"lza ghas been

found pri nci ressifon o IS restricted to
the br&Pn an eﬁe&ﬂ*@rﬁi? wel| tolerated\gipd inhi 'tﬁﬁé'uﬂyBTQSP%eP(ﬁ'a@”Qersr@tX%
sodi unf protog exchanger in the mtochondria. IsoformNHE-3 is expr essed in

particul ar the a ane of th 0 proximal renal tubuli;

KPS 31 nini bi 168 CORBRMNGS & BRRIGTEIS heap B sapBySd sEareliERtienk 8BV on t he
ki dneys. Theinghediepisuhihumereand veteyaiatg medicinehi bi tor for NHE-3 isoforns is
mani fold. NHE-3 inhibitors inhibit or reduce tissue danmage and cell
necrosis after 35 pathophysiol ogi cal hypoxic and ischem c events which
resul t 1Pn acltiisy known thyat tBﬁGNENHE exehangey representst s tansiysbavingiatipasénal

hSChem aof d@.wd.ﬂ?&ehhﬁsofdrtﬁ@ E-f AP CTa)ﬂEM; (\{»l’lr}i‘%}ggfab'é el wderp ki dney
uring a Io}/le \%Inhslle s(m)type H%1-1 IS %ilstrlbuted ubuquutous(clsy in al?tlssues

throughout the body, the other NHE subtypes are expressed selectively in

specific organs, such as in the kidney or in the lumen wall and contra-

20 luminal wall of the small intestine. This distribution reflects the specific
functions that the various isoforms serve, namely on the one hand regu-
lation of the intracellular pH and cell volume by subtype NHE-1 and on the
other hand Na " absorption and resorption in the intestine and kidney by
isoforms NHE-2 and NHE-3. Isoform NHE-4 has been found principally in

25 the stomach. Expression of NHE-5 is restricted to the brain and neuronal
tissue. NHE-6 is the isoform that forms the sodium/proton exchanger in the
mitochondria.

Isoform NHE-3 is expressed in particular in the apical membrane of the
30 proximal renal tubuli; an NHE-3 inhibitor therefore exerts, inter alia, a
protective action on the kidneys.

The therapeutic use of a selective inhibitor for NHE-3 isoforms is manifold.
NHE-3 inhibitors inhibit or reduce tissue damage and cell necrosis after
35 pathophysiological hypoxic and ischemic events which result in activation
of the NHE activity, as is the case during renal ischemia or during the
removal, transport and reperfusion of a kidney during a kidney transplant.



The :conmpounds of the formula | have a cytoprotective action in that they
* prevent the excessive absorption of sodiumand water into the cells of
organs unews 6i4psé €d with oxygen. 5 The conpounds of the Ppor/mphaod2shave a
hypot ensi ve action and are suitable as,nmedi canment active ingredients for
the treatnment of hypertonia. They are Purtherrmre suitabl e as diuretics.
The conpounds of the formula I, alone or in conbination with NHE 10

[MhiblLors oTh@thA oﬁﬂﬁgwgnéﬁﬁm% 4 Phbve aRQ¥ShrBbA0EIHcRBAHTIRatdfiéy On_and
can be used g case 0ses erosclerosis, vascul ar” spasns,
for the proP'@YﬁﬂbWeofPXQﬁsgWﬁ@bmt'@kaﬂiﬂ@um ansbyataidnio thercells&f or e and

during opergﬁga@,@%nd@n@pm,eahﬁmgﬁ)eg@f chronic or acute renal failure. They
can furthernore be used for the treatnment of strokes, cerebral 15 oedens,

i schem a of the nervous system various fornms of shock, for exanple
al | ergbc, caTHecbogiounlds dfiyipofarhata thave laahytpelter&divebotixm aaddaré or inproving

breat hing. dr Lyed0 s SLQRAAIAL Bould o OhLAN B0 PLEReARRbBhrioflaceP

apnea, cot d rative rea | ng I'Sorders.
Thr ough conbihey amfmhaﬁmr@auﬁwamlawcsnm bitor, breathing activity

can be furthepeid Bﬁfdbhﬁ@s o-flfﬁ‘efd? P%‘-loﬁé of h?cérﬁblﬁé'hén'wnﬂﬁNﬂ@” i nhi bi ting
ef fect égn t he

fera- tion Lor ex hr obl. ast ceII
proliféPatiof éﬁ‘l@r? I%OHTQSISUP%W%' tﬁ'ty, Aye §ﬁ‘1ﬁr}{)'}'§q}ﬁ§§39@°ﬁ%n P8 G can
thelre; ore bebgsrddfinthd basd bPtirombbses, atheidsclerssissvastuldr spaseres, Iforh
roliferatio 0 Q
proltferat ! o frcfdlion B araghs J6F &SRRk, faHET no] .v%aéoe@?r%ﬁni%gvégé
i | I nesses, foperatioosi amdesthescasenfatinenicalr agyts renahcﬁanltme or gan
hyper t r ophi STRBY cHURERALATE bd GsRPfol i hlamEnnfickes, obteppan asi a of

prost at e hyper are furthernore suita i agnostic
agent s 1Por tﬁ@d%l@?elsﬁhﬂ@ﬁ @ﬁthed'ﬂfél'VﬁiJ$ﬁié$t8m |V§f'PHﬁfQifn-°c@fr$fH?q|$ f@Br ns of

hypertoni a, éiémpré%éaleegi@s bérdnéibgtw erﬁ,'poaa@emr@ﬂ baceasl éﬁi‘)dk' bﬁ§$§res Si nce

t he conpounds_of t ave a e on the
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conbi nati on vieep apnear cotedea:thrrpostspefallvetHy@dxraeamdeerdJ‘reatm|ng1cr eased
disorders.

20 Through combination with a carboanhydrase inhibitor, breathing activity
can be further improved.

The compounds of the formula | have an inhibiting effect on the prolifera-
tion of cells, for example fibroblast cell proliferation and the proliferation of
the smooth muscle cells, and can therefore be used for the treatment of

25 ilinesses in which cell proliferation is a primary or secondary cause.

The compounds of the formula | can be used against delayed complica-
tions of diabetes, cancer ilinesses, fibrotic illnesses, endothelial dys-
function, organ hypertrophia and hyperplasia, in particular in prostate
hyperplasia or prostate hypertrophia.

30 They are furthermore suitable as diagnostic agents for the determination
and differentiation of certain forms of hypertonia, atherosclerosis, diabetes
and proliferative illnesses.

Since the compounds of the formula | also have an advantageous effect
on the level of serum lipoproteins, they can be employed, alone or in

35 combination with other medicaments, for the treatment of an increased
blood fat level.



bl ood fat level. WO 01/79186 PCT/EP01/03281 -4 The invention relates to
*the use of conpounds of the formula | according to Claim1 and their

physi ol ogiwgbiwigecept abl e salts and/ or solvates for thepprapaf/efson of a
medi canment for the treatnent of throrrbogis, i schem c states of the heart,

of the peripheral and central nervous system and of 5 strokes, ischenic
states of peripheral organs and extremties and for the treatnent of shock

states. The LGN AR UEREITHER SEbALFTahddd 6 Hatafih BABRLAIAGOT e

formula | @@3 call accegt abl e
salts and/ orto Glaimak ard thair phﬁl@lpemllwawap@bleisalwaa @éﬁ@lvﬁtﬁs @e in

surgi cal opejq nﬁsrgpérat@hdof% H\%@hédn?é}ﬁ%ﬂmestréélﬁwér@bfim%nﬁiogﬁﬁfé@fewe and

storage of tra ants for surg res, 15 The |nvent|on | so
relates to tHBQKY he Nearh of i PP ‘Pf@ PB fgNial nerypUs sYsted 8Bd &f ai m 1 and

their physi Ott@@(ebahéd\e&ﬂcGmtébbepeﬂbhéraabthjaﬂs arxbexteémiticsaind foe tipe epar at i on
of a nedi can}antt for(g)&h& t&e%ﬁé%nt of illnesses in which cell proliferation
is a prlnaryr8?"§eem 8 P§ g for the treat- nent or prophylaxis of

di sorders of fat met abol i sm or disturbed breathing 20 drive. The invention

furthermmore T \Fe?Hbﬂ fh{lﬁeHﬁ@re%lé‘t@ng& sé’Bf {:&ﬁpfnﬂrﬁjt]‘l‘%’obﬁtﬂe foffhGRY di ng to

Claiml andt eir si ol oqi cal accept a fs a solvates for the
pr epar &9 on @ersccadmdpc@ﬁﬁnt ang thenreprﬂy%ls)a@ﬁily grceriable sats and{eni a,

i schem c i nt g§it/ae3 fof {Heﬂ@%mﬁatmn o604 nidthcamhentsl axé s @ﬁrga@altdpe@étuo@r oni c

r enal |IInesse entification of

ods h |nh|b|t
odi unt pr ot ofd BHAGRFPIEGs: S Ios 167 erepsiial GLand slifags arBSP B
5,871, 919. 3forkargiedl measiiresl s i n the conpounds of the forrrul a | Whl ch
occur nore than once, such as, for exanple, A, their neanings are

I ndependent of one anot her. 35 The term hydrates and solvates is taken to
mean, flor exdhplirvention aleorelatesitoribe use afideppaungs, ofdhel fermuladr m sol vat es

i's taken to BE&HHdiri o CATRI 8nd their physiologically acceptable salts and/or
solvates for the preparation of a medicament for the treatment of ilinesses
in which cell proliferation is a primary or secondary cause, for the treat-
ment or prophylaxis of disorders of fat metabolism or disturbed breathing

20 drive.

The invention furthermore relates to the use of compounds of the formula |
according to Claim 1 and their physiologically acceptable salts and/or
solvates for the preparation of a medicament for the treatment of renal

25 ischemia, ischemic intestinal illnesses or for the prophylaxis of acute or
chronic renal ilinesses.

Methods for the identification of substances which inhibit sodium/proton
exchanger subtype 3 are described, for example, in US 5,871,919.

30
For all radicals in the compounds of the formula | which occur more than
once, such as, for example, A, their meanings are independent of one
another.

35 The term hydrates and solvates is taken to mean, for example, the hemi-,

mono- or dihydrates, and the term solvates is taken to mean, for example,
alcohol addition compounds, such as, for example, with methanol or
ethanol.



al cohol addition conpounds, such as, for exanple, wth nethanol or ethanol.
WD 01/ 79186 PCTIEPOL/ 03281 -5 In the fornmul ae above, Ais alkyl, is linear

or branchegogfdsdras 1, 2, 3, 4, 5 or 6 carbon atons. A pgTmpei/ensbl y
met hyl, furthernore ethyl, propyl, |so-5propyl butyl, isobutyl, sec-butyl
or tert-butyl, furtherrmre al so pentyl 1-, 2 5 or 3-nethyl butyl, 1,1-
1,2- or 2,2-dinethylpropyl, 1-ethyl propyl hexyl, 1-, 2-, 3- or

4- et hyl pentyl, 1,1- , 1,2-, 1,3, 2,2-, 2 3- or 3 3-di et hyl butyl, 1- or
2- et hyl butyl, 1- et hyl -1 - net hyl prop yI 1 -et hg - met hyl propyl or 1,1, 2-
or 1,2,2-triimtheyfopnalegliabove, Aqslaékyfhriéf“@eébpy fﬁﬂqﬁléﬂyan@@ﬁéxw . Br Bpoxy.

| SOpr opoxy 08 Jol fon a’(@rhs'ﬁlsp Fﬁf@f mefhyIQUrEPl"errﬁbre BtHy!, %ré@yl' isol> Ar i's
preferably unsubstlt ted EWES%/ a hg furth erm)r re e a1te)l¥ phenyl
or napht hyl R§oP¥h by nt5R8 QCrhy @Xbrﬁ‘bﬂ%emﬂﬁfe@ PSBW

Xhl or:]I e, | brmmthymdmetmelu !23>qr22-tdm5§hylmbpplo>1yeth9lptw loexyGFB., -
ccordingly, At i nyent.jon r par4 ar 5 com
pounds of t he Pg'r %(—iﬁ‘qthylﬁemﬁyil,a‘fﬁ l‘&eagt d% of ’?ﬁ@tr?e‘?g’ %d&lcty@’ has one
of the pref eﬂ{emmtaylbutyls 1i-etﬂiybatreeltra{tpmeyl Seatbylp?-eiathy lptopy owrpt 162-

conmpounds e ﬁ.ﬁ,ﬁg the follow ng sub-fornmulae la to |1, which
conformto t e ‘?b?)r(rruﬂfis @yl n which the radicals not designated in

greateﬂodet ail have the nmeaning indicated in the formula I, but in which 25
inla R is Ga0s griaferablymméthoRy, étho ropBky, isdpropdxylor batdxg. R is H or
Hal, 30 R2 is HArlsghenyalnkyq; b‘@syHor Elal)H |XZH

Hal is preferably F, Cl or Br, but also I.

15 Ar is preferably unsubstituted phenyl or naphthyl, furthermore preferably
phenyl or naphthyl which is monosubstituted, for example, by A, fluorine,
chlorine, bromine, iodine, methoxy, ethoxy, propoxy, butoxy or CF.

Accordingly, the invention relates in particular to the use of the com-

20 pounds of the formula | in which at least one of the said radicals has one
of the preferred meanings indicated above. Some preferred groups of
compounds may be expressed by the following sub-formulae la to I, which
conform to the formula | and in which the radicals not designated in
greater detail have the meaning indicated in the formula |, but in which

25
inla R is H or Hal;
inlb R is H or Hal,
R? is H:
inlc R is H or Hal,
30 2 _
isH
Ar is phenyl;
inld R is H or Hal,
R? isH
35 R® is A, OA or Hal;
inle Ar is phenyl,

inlf  Ar is phenyil,



35 RBis A QAor Hal; inle Ar is phenyl; inIf Ar is phenyl, WO 01/79186
*PCT/EP01/ 03281 -6 R and R2 are each, independently of one another, H A
OA, Hal ewoéfrdise N 1g Ar is unsubstituted or nono- R3- subBCTERIE@S2pheny| |
RlLis Hor Hal, 5 R is HR3is AL OAog Hal; 10 in lh Ar is

nono- R3-substituted phenyl, Rl is Hor Hal,, Ris H R3is A OA or Hal;
15inli Ar is nono-R3-substituted phenyl, Rl is H Hal, OCAor A R2is H,
R3 is Hal; 20 in R]akdR’s rarecded; mdepentantylopbeagnptheR1Hi 4, BA Hal , OA or
A R2is Hor CGA, 25 R3is Hal; in Ik Ar is unsubstituted or

mono- R3- substi tuted phenyl, H&©0NiGF$) Hal, A or A 30 RR is Hor OA R3

ok e ARG A 55TR" | SR E G mGho R SEbsRBUEkengE Phem . F
R1

is H or Hal,
> R? is H
R® is A, OA or Hal;
10 inth  Ar is mono-R>-substituted pheny|,
R is H or Hal,-
R? is H,
R® is A, OA or Hal;
15 .
in li Ar is mono-R -substituted phenyl,
R’ is H, Hal, OA or A,
R? is H,
R? is Hal;
20
inlj Ar is mono-R-substituted phenyl,
R’ is H, Hal, OA or A,
R? is Hor OA,
25 R® is Hal;
inlk Ar is unsubstituted or mono-R>-substituted phenyl,
R’ is H, Hal, OA or A,
R? is H or OA
30 '
R® is Hal;
inll Ar is unsubstituted or mono- or di-R*-substituted phenyl,
R’ is H, Hal, OA or A,
35 R? is H, Hal, OA or A,
R is Hal or A,
A is alkyl having 1, 2, 3 or 4 carbon atoms or CFs.



R3 is Hal or A/ Ais alkyl having 1, 2, 3 or 4 carbon atonms or CF3. WO
©01/ 79186 PCT/ EP01/03281 -7 The invention also relates to the novel
conpoundsvﬁghﬁﬁ;gp fromthe group consisting of 5 PCT/EP01/03281

6- chl or o- 4- (2-f | uor ophenyl ) - 2- qU|nazoI|9nguanidine

6- br ono- 4- (2-f | uor ophenyl ) - 2- qui nazol i nyl"guani di ne,

6, 7- di met hoxy- 4- phenyl - 2- qui nazol i nyl guani di ne,

7-chl or o- 4- (2-fl uorophenyl ) - 2- qui nazol i nyl guani di ne, 10

6- chl or o- 4- (4- met hyl phenyl ) - 2- qui nazol i nyl guani di ne,

8- net hyl - 4- phbeyhventigniaisa odlates tguhaindvabcompounds selected from the

6- chl or o- 4- ( 2- et f) - 2- qui nazol i nyl guani di ne,
6- chl or o- 4- (Qﬁd@t%ﬂﬁm ) - 2- qui nazol i nyl guani di ne,
6-trifluoronethyl -4-phenyl - 2- qui nazol i nyl guani di ne, 15
6- chl 0g0- 4-( 3, 4- é—lcﬁﬁirbéd Pilﬂwff&ph%n?HlmQ@mbkau’H\)Qg@éhldldée

6- chl 4-( 3- f| | di

6 chl or o- 4. (3. chbgrams-ia AyPEREIRY-Zad R BTO BRETELE di ne.

6 chl oro-a- (4.t ?ewmm’w'mmmu'"mcgmwmmne dine, 20
] - 4-( 4- i di

6- chl or o- 8- f | uor?) JEH?Q_AJQ ﬂ%%ﬁr&” —%—qgmaggﬁrﬂ %;H%M;QL}%RI di ne,

6- chl o8- 7- et hyﬁchﬂqm-AfréﬁtmﬂtBYiQhwyl)Z -auinaelSgHANIIARI di ne.
6-chl oro-4-(2, 4- gifs ,qégcﬂn,ﬁ damd"gélanl di ne,

6 chl oro-4- (4. Bié%&%é rrzetﬁﬂpﬁ%éﬁ %%m g%q’,),rylngan.d.gg
g Cm oro- j (g Lsewhth Wb&—méthyl@henylmﬂ@.hmazélgvy@guahlmae
chl or o- r en
6- chl or o- 4- ES flﬁgoﬁ he?ﬂf’ﬁ"ggbﬂﬁfl% ﬁ'dmfzol I nyl guani di ne,
6- chl ol b- 8- et hy6-dhlc(r¢-4r(a3 hwlmmwpbewmmqmaﬁqhmylgymmm ne,
6-chl oro- 4-(4- f' %—Y:?-}Iué 6114'rﬂéﬁ'xg'd%g%ﬁbmaﬁﬁmﬁeuamdme

6- chl oro-4-( 2- ch oro qui naz

4-(3- et hy ohenyBeiaret- (@fmqra;ﬂ g Iehany])-2-quinazdlinylguanidine,

6- chl or 0- 4- ( 3- f | g@hFIBENYA-btRABhEMAZ2lduiyAliapigiaffiine,
6-chloro-4-(4-trifluoromethylphenyl)-2-quinazolinylguanidine,

20 6-chloro-8-fluoro-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-7-methyl-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(2,4-dimethylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(3-bromophenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-bromophenyl)-2-quinazolinylguanidine,

25 6-chloro-4-(4-isopropylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(2-bromophenyl)-2-quinazolinylguanidine,
6-chloro-4-(3-fluoro-4-trifluoromethylphenyl)-2-quinazolinylguanidine,
6-chloro-8-methyl-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-fluorophenyl)-2-quinazolinylguanidine,

30 6-chloro-4-(2-chlorophenyl)-2-quinazolinylguanidine,
4-(3-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(3-fluorophenyl)-2-quinazolinylguanidine,
6-chloro-8-chloro-4-phenyl-2-quinazolinylguanidine,
6-chloro-7-chloro-4-phenyl-2-quinazolinylguanidine,

35

and their physiologically acceptable salts and solvates.



6- chl or - 8- chl or 0- 4- phenyl - 2- qui nazol i nyl guani di ne,

" 6- chl oro-7-chl or o- 4- phenyl - 2- qui nazol i nyl guani di ne, 35 and their

physi ol ogiwabimgccept abl e salts and sol vates. WO 01/ 7918pciEbof62sf 03281
-8 The conmpounds of the fornula | and also the starting materials for their
preparation are, in addition, prepared By nethods known per se, as
described in the literature (for exanple in the standard works, such as

Houben- Wyl , t n_der i | &

Chem stry], %F@%@ﬁg%@ﬁﬁg%h‘%}ﬁ%ﬁfﬁ &eté\{g{;m% r efg”sag ﬂ)ﬁ@h&rr eaction
condi ti ons wpieparatian &nmepwn additiopuprepsred barmethedsémdwnatmftseoﬁg Use can
al so be ”adedé‘@drﬁ)eﬂfm‘fﬁé 'Il?é(;f%&rwfd?*éxéﬁﬁlé‘wmé ;asadé,ew&ws 86&h B8t

nmenti oned here I n gwea er etall mat eri al s can,

i f
desired, al sodeen ﬁﬂdMertheqiqruder‘serqaﬁlaﬁchene%herareewﬁihoﬁ%ef Qr gﬁn'Pr om t he

reactign m XChémlstky]tbeﬁ%-%térﬁéﬂelrl@@wnﬁtgarw tocwpaéd@@luﬁuértdwcuon]go L he
I nes of the

Formila 1 areomitos apqh ars kgL and s aBletoh s dnrvalily PeelEns of tne

formula |1 Aalso2& Bate helRd bRivariafts wiickvare kn&vn plez senbuidareamat as defined in

Caimi1l, w tn]ef.mgx ﬂgpéa\ e%?er d&?“The reaction is carried out in an inert
sol vent . SUI I'é T nert solvents are hydrocarbons, such as

hexane"O pet roI eum et her, benzene t ol uene or xylene; chlorinated

hydr ocar bons7ne g i fﬂnﬁénérsl c?drprﬁtﬁé%beaﬁso Jo RrficehhaiReso M they
ane: al co Suc as

tetrachl or onet hane rm or or o
O O Eiaapt oo el o the eSS S ot FSlSAd AL POReRIBtsN ot ol
et hers, suc hc@wmaiﬂmytheeimerthe cdimpeanpds pf theefdmmula t.et r ahydr of ur an (THF) or
di oxane; glycol ethers, such as
15 The 2-guanidino-4-arylquinazolines of the formula I are preferably

prepared by reacting o-aminophenyl ketones of the formula Il

Ar
R2

20 0

NH
R 2

in which R', R? and Ar are as defined in Claim 1, with 1-cyanoguanidine.
25

The reaction is carried out in an inert solvent.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
30 such as tricloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
35 ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide, N-methylpyrrolidone (NMP) or dimethyl-
formamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as



et hyl ene gl ycol nonomet hyl or nonoethyl ether, ethylene glycol dinethyl 35
"ether (diglyne); ketones, such as acetone or butanone; am des, such as
acet am dewglpphugy! acet am de, N-nethyl pyrrolidone (NVP) oOpc@igbBiinshr
formam de (DMF); nitriles, such as acetgnitrile; sulfoxides, such as

di met hyl sul foxi de (DMSO); carbon disulfi"de; carboxylic acids, such as WO
01/ 79186 PCT/EP01/03281 -9 formc acid or acetic acid; nitro conpounds,

such as nitrgnet han b ate or
ouch 28 U RICS0R lacdlk i AREBORp RS ek e BN cBFEIEL
used. 5 The benzanepestesrsvarch amethyt atetatg, grmeixturedlof theasaidesdlveamnts.wi t hout a
solvent, i.e. in the nmelt, at tenperatures betvveen 100 and 200C. O

advant age i s_the presence of an acidic catal such as Al C13, Ti Cl4,

p- t ol uenesul P, water ar apatcohet i preferably u furi c acid, oxalic acid, POC13

or 105ph05p11ﬁéﬁéadi@ﬁlt|§>ve¢ﬁpar‘hcma?f wab@rwﬂédwwm@asa%@swe@w ng one of

Y
et herey o e T R MR aﬁﬁﬁm%@t‘wﬁéﬁ%ﬁwﬁﬂ oG 20 ounde of tre

formula | co@padsastageasthengresenseeﬁancémdjecc:;atamguamrdasé\lca Ti@dtpound of

1> the I ormipalikheshignlt SefBr) é.d ! sdifuricTadi! GRaiighdt 'BoCRer ¢ SAT
d?% A) for 2 exa a

QA or (QAr an nedl alr‘n *W'th
conpouhd of pm@smmrmupanlqmde% Fi naI I y, the corrpounds of the formula | can

be prepared Ryprefifdd Wittt cofpridesémploping! she srake! reBe@ants aFr@é‘d)f gsgula IV
Ar R2 30 IV d R
salt, for example as the hydrochloride.
A further valuable method for the preparation of the compounds of the

formula | comprises reacting, instead of 1-cyanoguanidine, a compound of

15 the formula lll
HN=CX-NH-C(=NH)-NH, 1
in which
20 X is -SA, -SAr, OA or OAr

and Ar and A are, for example, as defined in Claim 1,
with a compound of the formula Il.

25 Finally, the compounds of the formula | can be prepared by reaction of
2-chloro-4-arylquinazolines of the formula IV

Ar
R2
N
30
| \Y}
\N/I\CI
R1

in which Ar, R' and R? are as defined in Claim 1,
35

with guanidine.



in which Ar, RL and R2 are as defined in Caim1l1, 35 wth guanidine. WO
"01/ 79186 PCT/EPO1/03281 -10 A base of the formula | can be converted into
t he assocwma egheagg d- addition salt using an acid, for exawpiraEpbyozerncti on
of equival ent amounts of the base and the acid in an inert solvent, such
as ethanol, followed by evapo- ration. Suitable acids for this reaction
are, in particular t hose which give 5 physiologically acceptable acids.

Thus, it is bYfehé ?or’rrﬁﬁeé'l Egﬁ%rt&cfnve?t%bgﬁto tﬁ%raéééiﬁ?é@aéﬂ z&&t{i}lhﬁn aci d,

nitric acrd ohal 1 ¢ acl such rochloric acid or fy robromc
acid, phosph‘%ﬁI HS'QG|Qﬂ‘saC'§ufé3lﬁ example Ayr G%M&Q%Vﬂéﬂhamépnbﬁﬂ’ ftB&i ¢ aci d,

furt her nor e PAGRERE RS BEBL inidh inarttdonarar sudh ad emamol Cfon@he@bylev@ o-

B T
propi oﬁr c acphysipiogiially agceptabté acidy! Bloas,iitisguisdibletd ase inargadic succr nic
actd. Pl el ! Saifg ! fhr ekupld SfTcac BN aE: AraloRBlE o] dugf gE1 arl ¢, acid.

malic acid hicotrnic acid,

i soni coti ni chndroahlpac acid nahxedmbroratcrmr@smnasnh\ocrcmldﬁ ‘sechasearthas f oni ¢
aci d, 2-hydrgpysp h%tn'&aélﬁé%rfMaﬁné‘(ébﬂi f&ﬁﬁ&ﬁﬂﬁé@rgﬁrﬁib%&d‘d G partrcular

-toI uenesul foni c. acj enenono- foni'c acids
Pauryl 4

| auryl $91 f urdl de!?éera"@éﬂ"Psg'\'ﬁ"i)hat'?)rﬁfgmt'sg?fmt‘%?cﬁ%&@@ﬁ?%?'e Oécﬂoébé for
exanpl e pi cripasis cafsoxylie, suafomid or sulfuit adas abr eramp¥ formitiaciti aeétion of the

oo o b HePlsBdl Sck, AL S BB SRe o SHIRRE A S g 1 v
physi ol ogi cad¢id, pictahstacid fusricsacid,onateieagide [patiatace taftapt acidaowalici cal
prepar at i ONSgeHNCif éér&“é@{ccﬁg é(;&?cg #?%%d TRESRAE aﬁrd“ édHuﬁotﬁﬁé they

can be onverted Into a osage ormto et | east one
sol i d, 19i qui &cidntethanssariatianepulionig @ﬁ'gn@th@ﬂeg%ifgﬂ@rﬂmd arBydioxydesi r ed,

in conbi nat | RaNEEIFEHIE a@rd eheenéslilfdres agielt M@ldeﬁ@é@ﬁ’cbrﬁ@fa%rd Hé@hL nvention
furthernore rea at esoto r q U'[il gall rr? rat 8 s”corrI} %alt ﬁql ng at | east
one N3 | nifstisrons: TG G Sedsh g o kisOfenc 8.
physiologically unacceptable acids, for example picrates, can be used for
the isolation and/or purification of the compounds of the formula I.
20
The invention furthermore relates to the use of the compounds of the
formula I as NHE-3 inhibitors and/or their physiologically acceptable salts
for the preparation of pharmaceutical preparations, in particular by non-
chemical methods. In this case, they can be converted into a suitable
25 dosage form together with at least one solid, liquid and/or semiliquid
excipient or assistant, and, if desired, in combination with one or more
further active ingredients.

The invention furthermore relates to pharmaceutical preparations com-
30 prising at least one NHE-3 inhibitor of the formula | and/or one of its
physiologically acceptable salts and solvates.

These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
35 are suitable for enteral (for example oral), parenteral or topical administra-
tion and do no react with the novel compounds, for example water, vege-
table oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium



physi ol Qgi cal | y acceptabl e salts and sol vates. These preparations can be
"used as nedi canents in human or veterinary nmnedicine. Suitable excipients
are or ganiw® @r79ugs0r gani ¢ subst ances which 35 are suitabl ecteporesesr al (for
exanple oral), parenteral or topical ad|nil nistra tion and do no react with
t he novel conpounds, for exanple water, vege- table oils, benzyl alcohols,
al kyl ene glycol s, polyethylene glycols, glycerol triacetate, gelatine,

car bohydr at e 0 7

pCT/ P01 0spaarates B Ve diher SybBle Ty o HREThialoh e it ieRcy-

admi ni strat ilén tablets, |mllqoanoatevdjtaul%ts,, capgylles, @mnmequs ssraaa@@eayml ets,

capsul es, pouResr (ﬂbé@%‘luﬁt@bléﬁﬂrlﬂ@@tal aﬂM'irﬁ@t?atQ‘Sn Qf@ﬂ?pp&htbhé@'ﬁuf—or rectal
adni ni strati‘o re su ries, suit- (ﬂ terlab adm ni stration
are sol uti or%beg PehIE administeatipn,aress HU%%é)r asﬁ#? her nore
suspenSi ons, aquadusﬂ smemms rfmrM@m’icire suspensions; aé:halsim‘fs cbrampiamsaalpdii cation
are oi nt nent Q e The novel
conmpounds na tzﬂ %ﬁ%gﬁ%ﬁ%@&n 458 omtg{bfngg ({F?HT% 4 &&ﬂdﬁqg 3r10 sat es
used, for extaamsdermady in patohesparation of injection preparations. The
preparati onsy hé‘ﬂbf?é‘lt&ﬂnmnd%em%%%ét% gfbsp?gﬁz’ fartdPtHe r‘e%ﬁltéﬁlslkéblzi‘iﬂl s, such

as lubrjicants, preservatives [or wettin

emul si 19 er s, satggusgds for %mpﬁ%u ﬁbt"tedéreﬁ@fﬁﬂqrb‘-"fdf‘@%gﬂ @remrﬁ'eﬂs st ances,

gol or ant sI ar&ep‘ammnﬁd@atﬁd)maa b stedlizéy apd/or @bh{perseaaﬁsistgntsngu@dl ents,
or exanpl e

I
For aam ni st FaEgants. PR siuasts pdlr RIfhgB6EHls, S ShERT T
sol uti ons, ssalfscfios modifyorg theuwsnaticsprestute) duffer substangeszchodm‘anta‘ amdhe

formula I i ﬁfrﬂﬁr 0, gpds of

t he fornul anﬁ'gvé’gjégt%ﬁgﬁtgfﬁ@gé'gyc?& ca %@‘dgﬁép@%m eIé}ﬁ fSso vates can
be usel®for mﬁéet/h’(@mtﬂﬁent and/ or prophylaxis of the |II- nesses or illness
states descrs@@éblétyhéﬁnaaéutﬁdhlWrﬁhonéhﬂédiﬁﬁtsam.@ﬁ ingRefsHmer to the

i nvention are era n| stered ||n doses bet ween about, 0.1 and 500
mg, in part|% pgp sbcgt%éy,s are, rexample solutions, suspensions or emulsions

of the active ingredient of the formula | in a pharmaceutically acceptable

solvent.

20
The compounds of the formula | and their physiologically acceptable saits
and solvates can be used for the treatment and/or prophylaxis of the ill-
nesses or illness states described above.

25 In general, the substances according to the invention are preferably ad-

ministered in doses between about 0.1 and 500 mg, in particular between
1 and 10 mg, per dosage unit. The daily dose is preferably between about
0.001 and 10 mg/kg of body weight. However, the specific dose for each
patient depends on a wide variety of factors, for example on the efficacy of
30 the specific compound employed, on the age, body weight, general state
of health, sex, on the diet, on the time and method of administration, on
the excretion rate, medicament combination and severity of the particular
iliness to which the therapy applies. Oral administration is preferred.

35



1 and 10 ng, per dosage unit. The daily dose is preferably between about
~0.001 and 10 ng/ kg of body wei ght. However, the specific dose for each
patient doreegign a W de variety of factors, for exanpl epeip/ppbfonsf i cacy
of 30 the specific conpound enpl oyed, o,&nt he age, body wei ght, general
state of health, sex, on the diet, on e tinme and nethod of

adm ni stration, on the excretion rate, medi canent conbi nati on and severity
of the particular illness to which the therapy applies. Oal

adm nistration is preferred. 35 WD 01/79186 PCT/EPO1/03281 -12- Exanples
Preferred NHEx@mplés bitors are the conpounds selected fromthe group 5
consi sting of 4-phenyl-2-qui nazolinyl guani dine, m p 247-250C

(deconposi tion; 4-phenyl - 2-qui nazol i nyl guani di ne, hydroch| oride, mp
236-238C;, 1orefersed (Nhl;Evﬁ iBRErs EEqueh%&fBIPWMSgE%lﬁP@dﬁéom the group

6- chl 08 0- 4- pdwiwydting 6fui nazol i nyl guani di ne, hydrochl oride, mp. 309- 310C
4- (4- bronophenyl ) - 2- qui nazol i nyl guani di ne, hydrochl oride, mp. 185- 189C,
15 4-(4-chl orophenyl) - 2-qui nazol i nyl guani di ne, hydrochl oride, mp. 296-
297C, 4- (4- nbipheryp2euyngzalingiguaaidine, mipg 24 -2607€, (degdmpoisiton; de, m p. 275-
277C;, 4-(4- de, mp. 300-
20 301C. 6- g%ltp(*g%b?f‘fw '%?Zonﬂg%ﬁm*'h%{wu%@gg ?nyryg?z’im émb{ac’l

hydrocﬁ(ll)orl de-chiarp-4-phemylLrguinaz ngaﬂldm&anyl 2- qui nazol i nyl guani di ne,

hydrochl ori dg.chiBre-4- ﬂ@n)(llt‘l @na%éhnylguamdme hydrochlorlde m.p. 309-
i nyl guani di ne, ydrochl oride, mp.

6- br ono-4- (2 or ophenyl) qui nazo
294-295; 7- c%{éh 4- phenyl - 2- qui nazol i nyl guani di ne, hydrochl oride, mnp.
288- 4-(4-bromophenyl)-2-quinazolinylguanidine, hydrochloride, m.p. 185-
189°C;
15 4-(4-chlorophenyl)-2-quinazolinylguanidine, hydrochloride, m.p. 296-
297°C;
4-(4-methoxyphenyl)-2-quinazolinylguanidine, hydrochloride, m.p. 275-
277°C;
4-(4-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p. 300-
20 301°C;
6-chloro-4-(2-fluorophenyl)-2-quinazolinylguanidine, hydrochloride, m.p.
275-276°;
7-methyl-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 300-
301°C;
25 6-bromo-4-(2-fluorophenyl)-2-quinazolinylguanidine, hydrochloride, m.p.
294-295°;
7-chloro-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 288-
290°C;
7-methoxy-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 280-
30 282°C;
5-methoxy-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 272-
273°C;
6,7-dimethoxy-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 220-
222 °C;
35 6-methoxy-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 278-
279°C;

8-chloro-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 309-
310°C;



290C; 7-met hoxy- 4- phenyl - 2- qui nazol i nyl guani di ne, hydrochl oride, mp. 280-
*30 282C, 5-net hoxy- 4-phenyl - 2- qui nazol i nyl guani di ne, hydrochl ori de, m p.
272- 273Cw®orfredggret hoxy- 4- phenyl - 2- qui nazol i nyl guani di ne pchyPopesori de,
mp. 220- 222 C, 35 6-net hoxy- 4- phenyl_-123-_qui nazol i nyl guani di ne,

hydrochl oride, mp. 278- 279C, 8-chl oro-"4-phenyl - 2- qui nazol i nyl guani di ne,
hydrochl ori de, mp. 309- 310C, WO 01/79186 PCTI EPO1/ 03281 -13

5-chl -4- - ' ' LdL be ' 0300C;
7- chl or o- 4- FQ%BYAJS%-Sﬂ%@%EB%ﬁﬁ@gﬁ%@lﬂf&éﬁﬁﬁ%ﬁé@%Ev-gg_ﬁﬁ%de, mp.
281- 283C, 6-Eﬁhmr@%a-ﬂuemmeaph@wgumazogfw auediney hydeaeniaride, mp.
EyS;ggE: 8” 3281J22(B:‘-(’)C; 5 28% ngg; _ 6- br ono- 4- phenyl - 2- qui nazol i nyl guani di ne,
0 i S Sehlrs A eRRssp e le-ainAZounY ey anising. dpcieEnIoRide. 5. 10
296C; 5-fl uozet2epPenyl - 2- qui nazol i nyl guani di ne, hydrochl oride, mp.

283- 285G, 6@-‘? 'rﬁfl%rgfii-éilnéé‘yl%-é@ﬂa%ﬁﬂylbbé%i‘dﬂ%g, PRARS IS G U B 291-

hydrochl ori d
6- chl or o- 4- (293%}; hyl phenyl ) - 2- qui nazol i nyl guani di ne, hydrochl oride, mp.

15 312C;, 8- nethuhod o2 fHLl ' e rachleei de, m p.
265 296G g@h%@%@%&@%ﬂﬁﬂ%ﬁ?éﬂw o A 22 i
hydr ochY or i dés p.  308C, 20

6- chl or o- 4- (@fBidW-HEHW2) qingzo|Igdridine uaydrédchRriday . 9. cr8PBEEC; M p.

336G 6-fluoro-4-(4-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p.

193-195°C;
6-chloro-4-(4-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p.

15 312°C;
8-methyl-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p. 285-
286°C;
6-chloro-4-(2-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p.
308°C;

20 6-chloro-4-(4-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p.
336°C;
6-trifluoromethyl-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p.
300-302°C;

6-chloro-4-(3,4-dimethylphenyl)-2-quinazolinylguanidine, hydrochloride,

25 m.p. 323-325°C;
6-chloro-4-(3-fluoro-4-methylphenyl)-2-quinazolinylguanidine, hydro-
chioride, m.p. 317-320°C,;
6-chloro-4-(3-chloro-4-methylphenyl)-2-quinazolinylguanidine, hydro-
chloride, m.p. 336-338°C;

30 6-chloro-4-(4-ethylphenyl)-2-quinazolinylguanidine, p-toluenesulfonate,
m.p. 179-184°C;
6-chloro-4-(4-trifluoromethylphenyl)-2-quinazolinylguanidine, dihydro-
chloride, m.p. 329-332°C;
6-chloro-8-fluoro-4-(4-methylphenyl)-2-quinazolinylguanidine,

35 p-toluenesulfonate, m.p. 290-300°C;
6-chloro-7-methyl-4-(4-methylphenyl)-2-quinazolinylguanidine, p-toluene-
sulfonate, m.p. 360°C;



6-trifluoronethyl-4-phenyl - 2- qui nazol i nyl guani di ne, hydrochl oride, mp.
*300-302C; 6-chl oro-4-(3, 4-di net hyl phenyl ) - 2- qui nazol i nyl guani di ne,

hydr ochl 0W6‘614791§o5 m p. 323-325C PCT/EP01/03281
6-chl or o- 4- (3-fl uor o- 4- net hyl phenyl ) - 2- &u nazol i nyl guani di ne, hydro-
chloride, m p. 317-320C,

6- chl or o- 4- (3-chl or o- 4- nethylphenyl)-2-qU|nazollnylguanldlne hydr o-

chl ori de,

6- chl or o- 4- (QChﬁg"@ﬁ% éﬁgﬂqyclﬂl] 3’201? qr%J'rI]agzt?ela'HYlguamdmetoodlé%%sul fonate, m
p. 179-184C SLGI‘-Qth@ro 4 (4 tri f 1 uor onet hyl phenyl ) - 2- qui nazol i nyl guani di ne,
di hydro- chl @ichfiite uinazolinylguanidine, hydrochloride, m,

6- chl oro-8-fl uor o- 4 4 rret hyI phenyl% 2- qui nazol i nyl'guani di ne,

p-t ol uenesul $598€8°Cim p. 290- 300C

6- chl 060- 7- nBichidro44-(4brarhbyheig)giquiazplingRiuahidiyé dvairochiogde pmtml uene-
sul fonat e, n%ﬁ) 360C; WO 01/ 79186 PCT/ EP01/03281 -14

6- chl or o- 4- ( gf i met hyl phenyl ) - 2- qui nazol i nyl guani di ne, p-tol uene-

sul fonat e; 66<chlafoeq—€l4 (s®poopyipheryl)Riguinardlingiguianiding Uaydrdchieride,

hydr ochl ori d@ - 323C 5
6- chl or o- 4- FE)rorr% eny qui nazol i nyl guani di ne, hydrochl oride, mp.
330C; #0chl o@‘@hlp"() (%—bmragpin%éh%qw@azﬂhmm@nimw dwlﬁpmlﬁ@ge, m.p.

hydr ochl ori dg16 3HB°@: 326-329C, 10
0 chl or 0- 4- (& I QTOPPEAYbIs F 1SRRI b R MR Ghs de ™ P
6- chl or o- 4- (Bydrbublmdé tr.p.f23B282¥T ;hy| phenyl ) - 2- qui nazol i nyl guani di ne,
o il oo o SR TR peyprea g ORI 0. 15
chloride, m cI’piang,cmp éﬂf’nﬁoro 4-(4-11 uorophenyl ) - 2- qui nazol i nyl guani di ne,
hydrochl ori dg.crhf8rB-4-(4-fluorophenyl)-2-quinazolinylguanidine, hydrochloride, m.p.
346-348°C;
6-chloro-4-(2-chiorophenyl)-2-quinazolinylguanidine, p-toluenesulfonate,
m.p. 332-336°C;
20 4-(3-methylphenyl)-2-quinazolinylguanidine, hydrochloride, m.p. 160-
163°C;
6-chloro-4-(3-fluorophenyl)-2-quinazolinylguanidine, hydrochloride,
decomposition from 308°C;
6-chloro-8-chloro-4-phenyl-2-quinazolinylguanidine, hydrochloride, m.p.
25 163-166°C,
6-chloro-7-chloro-4-phenyl-2-quinazolinylguanidine, p-toluenesulfonate,
m.p. 269-271°C.

Pharmacological Tests

30

The method used for the characterization of the compounds of the formula
| as NHE-3 inhibitors is described below.

The compounds of the formula | were characterized with respect to their
35 selectivity for the NHE-1 to NHE-3 isoforms. The three isoforms were
expressed in stable form in mouse fibroblast cell lines. The inhibitory
action of the compounds was assessed by determination of the EIPA-
sensitive take-up of ?Na’ into the cells after intracellular acidosis.



346- 348C; 6-chl oro-4-(2-chl orophenyl)-2-qui nazol i nyl guani di ne,

“p-toluenesul fonate, m p. 332-336C, 20

4- ( 3- met hwoenyse) - 2- qui nazol i nyl guani di ne, hydrochl ori depcmigpo1/d3d8r 163C;
6- chl or o- 4- ( 3-f | uor ophenyl ) - 2- qU|nazoIquIguan|d|ne hydr ochl ori de,
deconposition from 308C;

6- chl or o- 8- chl or o- 4- phenyl - 2- qui nazol i nyl guani di ne, hydrochloride, mp. 25
163- 166C, 6-chl oro-7-chl oro- 4- phenyl - 2- qui nazol i nyl guani di ne,

p-tol uenesul fonate, mp. 269-271 C. Pharnacol ogi cal Tests 30 The net hod
used for theMatefial@ngmetodsn of the conpounds of the formula | as NHE-3
inhibitors is described bel ow. The conpounds of the fornula I were
characterlzedritklresoe t to the|r ' for the NHE-1 to NHE-3
i sof orms. The Ge i R express the : formin nouse
fibrobbast cell lines. The I nhibitory actlon of the conpounds was assessed

by det gth |
ofter nrracohe G s ﬁ%’@h%%wﬁ&f ERgn Rt \E O80T and
met hods LAplmeuse fibrotdastaelidined waseebtaines! fiomfRsoént. RadsséairdNige, 5 The
LAP1 cel |l "Pr%?wc\é@'ﬂ%b faRsrReton WasNdrridd oulbp 'ﬂﬁ’en%thé@BPFFBhdh@etapuse

France]0 Thel 1988k ﬂg%p%@cnw%@é%@Q?a@@&ﬁﬁnlésgcqwoq@%ﬁ}?@gﬂe B et al.
10 (1986). T{MEM)withwe0% ofldddctiatied foetdhoalfeeras (FO8)f Fedselagtion wedi um
5 EZE“N”HEYLLB#&%% -SpesiBicets SRE Lo 2 f KW@ fwgf B SRR Plet et
al . (1989) wals(1889) waghesaet| The ogllsewere finstly incubaited tar IomirBgesimanes i n an
NHACI - cont ai QHNEI-LHMAITRRY Blcrbmistes SHE WBtIUnt frdd Bffdr: TRE@xBXEERASH | ul ar
15 NH,CI was then removed by washing with a bicarbonate-, NH,CI- and

sodium-free buffer. The cells were subsequently incubated in a

bicarbonate-free NaCl-containing buffer. Only those cells which function-

ally express NHE were able to survive in the intracellular acidification to

which they were subjected.

20
Characterization of NHE inhibitors with respect to their isoform selectivity

With the above-mentioned mouse fibroblast cell lines which express the
NHE-1, NHE-2 and NHE-3 isoforms, compounds were tested for selectivity
25 with respect to the isoforms by the procedure described by Counillon et al.
(1993) and Scholz et al. (1995). The cells were acidified intracellularly by
the NH,CI prepulse method and subsequently by incubation in a
bicarbonate-free ?Na*-containing buffer. Owing to the intracellular
acidification, NHE was activated, and sodium was taken up into the cells.
30 The effect of the test compound was expressed as inhibition of EIPA
(ethylisopropylamiloride)-sensitive 2Na* take-up.

The cells which expressed NHE-1, NHE-2 and NHE-3 were sown out in a

density of 5-7.5 x 10* cells/well in 24-well microtitre plates and cultured to
35 confluence for from 24 to 48 hours. The medium was removed by suction,

and the cells were incubated for 60 minutes at 37°C in NH,CI buffer

(50 mM NH,CI, 70 mM choline chloride, 15 mM MOPS, pH 7.0). The buffer

was subsequently removed, and the cells were rapidly covered twice with



15 NH4Cl. was then renoved by washing with a bicarbonate-, NH4ClI- and
sodiumfree buffer. The cells were subsequently incubated in a

bi car bonapgy §1i@eseNaCl - cont ai ning buffer. Only those cel | spedviepbn/dspgict i on-
ally express NHE were able to survive i 18 the intracellular acidification to
which they were subjected. 20 Char act ér'iPzati on of NHE inhibitors with
respect to their isoformselectivity Wth the above-nentioned nouse
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| i kew se introduced into the corresponding scintillation tubes.
"Scintillation cocktail was added to the tubes containing the cell |ysate,
and the redherroagd i vity taken up into the cells was deter gcRggolds281

determ nation of the (3 radiation. 15 Ljterature: Counillon et al. (1993)
Mol . Pharmacol . 44: 1041-1045 Franchi “et’ al. (1986) Proc. Natl. Acad. Sci.
USA 83: 9388-9392 Mrgan and Canessa (1990) J. Menbrane Biol. 118, 193-214
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bel ow rel ate to pharnmaceutical preparations: Exanple Al Injection vials 5

A sol ution Ofxdp IQAOfIn%&uHHEwﬁH nhibitor of the formula I and 5 g of
di sodi um hydrogen phosphate in 3 | of bidistilled water is adjusted to pH

6.5 using 2N hydrochloric acid, sterile filtered, transferred into

i nj eclt 5020 VAagmtudny@fmed gﬁﬁdnLNHEIB mutdre)mmebrtnums andd geal ed under
sterile conditio ach, i nj.ecti.o t|e

i ngredient. EQQ'HHP EY<§°9§[1858§¢|?33?|'%§ I f%@?ﬂpeé]a tsef(.')s ggjb‘fs eéﬂtc

i nhi bitor of6. ﬁhlslmg)Qhthjrbcmlsrlcractdthmlerﬁlltnaﬁed,(l(argfefred;cma|mject||ar‘m n and

1400 g of coggR %ﬁﬂ%&d%e?@té@é%oﬂﬂﬂi’oﬂ% Cﬁ'fbd?eé%@%g Is@e?é) Each

supp05| tory cont rve 1n SoI ution 20 A
soluti®® is %%@9@1 E‘QC‘JS‘HPJ?CQOBW'%@ONF@SWHQ%E‘@@YG tﬂgremnt ormula I, 9.38
g of NaH2PO4 - H2O, 28.48 g of Na2HPO4 - 12 H2O and 0.1 g of

benzal koni un chI or i ﬁn n 940 m. of bidistilled water. The pHis adjusted to
6. 8, andth tolland sterilized by irradiation. This
sol ution can be used in the formof eye drops.

A mixture of 20 g of an NHE-3 inhibitor of the formula | is melted with
15 100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

20 A solution is prepared from 1 g of an NHE-3 inhibitor of the formula I,
9.38 g of NaH,PO, - 2 H;0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilized by irradiation. This
solution can be used in the form of eye drops.

25
Example D: Ointment
500 mg of an NHE-3 inhibitor of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

30

Example E: Tablets

A mixture of 1 kg of an NHE-3 inhibitor of the formula I, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

35 pressed to give tablets in a conventional manner in such a way that each
tablet contains 10 mg of active ingredient.



25 Exanple D. G ntnent 500 ng of an NHE-3 inhibitor of the fornmula | are
‘mxed with 99.5 g of Vaseline under aseptic conditions. 30 Exanple E:

Tabl ets Awp #iigs Of 1 kg of an NHE-3 inhibitor of the fopgepoieséh kg of

| actose, 1.2 kg of potato starch, 0.2 of talc and 0.1 kg of nmgnesium
stearate is 35 pressed to give tablets'fnh a conventional manner in such a
way that each tablet contains 10 ng of active ingredient. WO 01/79186
PCT/ EPO1/ 032 - 18+, : ated tablets Tablets are pressed

anal ogously E%a%?ﬁ{r e%%{gﬁgagh%ggquent |y coated in a conventional nmanner
with a coating of sucrose, potato starch, talc, 5 tragacanth and dye.

Exanpl e G Cﬁ&éllétﬁug]%’re%sé@aﬂélda'au%@ﬁlb%wﬁt&lgié 8hd SubkEGudrt Ridted ar e

i ntroduced into ela- tineTca es I n convent | ner in such a
way that each &&@R(EIONabMagngs with arﬁo%tfngﬂfe';l&'é?Wﬁqutﬁ’@rséafcéhtta'CnExarrpl e H
Ampoul 8s largggédmhiaﬂa ®fe.1 kg of an NHE-3 inhibitor of the formula I in
60 | of bidistilled water is sterile filtered, transferred into anpoul es,
| yophi | i sed under sterile conditions and seal ed under sterile conditions.
Each anpoul cExampd¢ & Qdpsajesf active ingredient. 20 25 30 35 WO
01/79186 PCT/EP01/03281 -19 Patent C ains

10 2 kg of an NHE-3 inhibitor of the formula | are introduced into hard gela-
tine capsules in a conventional manner in such a way that each capsule
contains 20 mg of the active ingredient.

Example H: Ampoules

15
A solution of 1 kg of an NHE-3 inhibitor of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
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1. Conpounds of the formula |l 5 Ar R2Z NNH \N-N~NH I 10 R 2 in which
“Ar*i's unsubstituted or nono- R3-substituted phenyl or naphthyl, 15 Rl and
R2 are eagypoi/dgpendently of one another, H, A OA Hal PoT/EBS3032883 is A,
OA, Hal or CF3, Ais alkyl having 1, 2,,53, 4, 5 or 6 carbon atons, and 20
Hal is F, d, Br or I, and their physi 01I ogically acceptable salts and
solvates as NHE-3 inhibitors. 25 2. Use of conpounds of the formula I
according to aim1l and their phpsiohBidims ¥ acceptable salts and/or
solvates for the preparation of a nmedicanent for the treatnent of

hypertoni a, thronboses, ischemc states of the heart, of the peripheral
and central fervoympdLRtS B didfor@lp] r okes, ischem c states of peripheral
organs and extremties, and 30 for the treatnment of shock states. 3. Use of
conmpounds of the fornula | according to Claim1l and their physiologically
accept &bl e salts and/or sol vates f%r the preparation of a nedicanment for
use in surgical operationsRihd ordan transplants 35 and for the
preservation and storage of X ants §gr surgical neasures. WO 01/ 79186
PCT/ EPO1/ 03281 -20 4. Use p ds pf’the fornula | accordi ng to Caim
1 and their physiol ogicall 115 and/ or sol vates for the

pr epar ibl on of a nedicane eat t of illnesses in which cell

prolifération is a primary or secondary cause, for the treatnment or
prophyl axis of ;4 which

Ar is unsubstituted or mono-R>-substituted pheny! or

naphthyl,

15 R'and R* are each, independently of one another, H, A, OA, Hal

or CF;,
R® is A, OA, Hal or CF;,
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, and
20 Hal is F, Cl, Bror|,
and their physiologically acceptable salts and solvates as NHE-3

inhibitors.

25 2. Use of compounds of the formula | according to Claim 1 and their
physiologically acceptable salts and/or solvates for the preparation of
a medicament for the treatment of hypertonia, thromboses, ischemic
states of the heart, of the peripheral and central nervous system and
of strokes, ischemic states of peripheral organs and extremities, and
30 for the treatment of shock states.

3.  Use of compounds of the formula 1 according to Claim 1 and their
physiologically acceptable salts and/or solvates for the preparation of
a medicament for use in surgical operations and organ transplants
35 and for the preservation and storage of transplants for surgical
measures.



5 di.sorders of fat netabolismor disturbed breathing drive. 5. Use of
*conpounds of the fornmula | according to Claim1 and their physiologically
accept abl ¢ypalfoggand/ or sol vates for the preparation of pETEPIRE28AMENT
for the treatnment of renal ischem a, iﬁem c intestinal illnesses or for
t he prophylaxis of acute or chronic rerfal illnesses. 6. Pharnaceutical
preparation, characterized by a content of at |east one NHE-3 inhibitor
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7- di met hoxy- 4- phenyl - 2- qui naz uani di ne
7-chloro-4-(2-f I'é@r%}’ﬁéﬁy@) S%qu‘laﬁh WQ]JP@U“%#%@H@N or prophylaxis of

6- chl 0§ o- 4- ( 4- nediBytdelis by fat rRetaboisia @r idstLdbebréiatiting drive.

8- net hyl - 4- phenyl - 2- qui nazol i nyl guani di ne, 25

6- chl or o- 4- ( 2- net hyl phenyl ) - 2- qui nazol i nyl guani di ne,

6- chl or o- 4- (8- melsg bpbempblunds qbithesfooinutey| accondidigrte,Claim 1 and their

6-trifluoronet hyép cﬁﬁg{&&l}%%cﬁ%’btgﬁﬁ% f%)’ér%i@PFGil\/QFes for the preparation of

6- chl or o- 4- (3, 4- azolin
6- chl ot®- 4- ( 3- f|@mesmarnemuqf§ar mfematyn@tqmrﬂ@aldmm@amh@m@mte@tmal

6- chl or 0- 4- ( 3- chlipessek drEfoP P PRIPHy)axds BLAOREUrichydid dahall iMSesses.
6- chl or o- 4- (4- et hyl phenyl) - 2- qU|nazoI|nnguan|d|ne

6-chl oro-4-(4-trifluoronethyl phenyl)-2-qui nazol i nyl guani di ne,
6- chl or o- 8- fds.uorléh#frtiabemabhwmberaﬂdn Zhgracterized by bgzmnérmtiof@t least

e t [ /i o its physi
o oo Ty RS I A 10
g cm oﬂ@-j Ei Erlogm@ﬂgwaplp?pz salé&anlndlnylrsglyamsél ne,
chl or o- r onopheny qui nazol i nyl guani di ne,
6- chl or o- 4- (4-i sQpropyl phen } 2- qui nazol i nyl guani di ne, WD 01/ 79186
PCT/ EPO1/ 03281 mpoengﬁrss QﬂtrQUbtthrﬁfBHEr?ng'-sﬁnalﬂ fnazol i nyl guani di ne,

6-chl oro-4- ( 3- quoro-4 trifluoronethyl phenyl)-2-qui nazol i nyl guani di ne,
6-chloro-4-(2-fluorophenyl)-2-quinazolinylguanidine,

20 6-bromo-4-(2-fluorophenyl)-2-quinazolinylguanidine,

6, 7-dimethoxy-4-phenyl-2-quinazolinylguanidine,
7-chloro-4-(2-fluorophenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-methylphenyl)-2-quinazolinylguanidine,
8-methyl-4-phenyl-2-quinazolinylguanidine,

25 6-chloro-4-(2-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-trifluoromethyl-4-phenyl-2-quinazolinylguanidine,
6-chloro-4-(3,4-dimethylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(3-fluoro-4-methylphenyl)-2-quinazolinylguanidine,

30 6-chloro-4-(3-chloro-4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-ethylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-trifluoromethylphenyl)-2-quinazolinylguanidine,
6-chloro-8-fluoro-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-7-methyl-4-(4-methylphenyl)-2-quinazolinylguanidine,

35 6-chloro-4-(2,4-dimethylpheny!)-2-quinazolinylguanidine,
6-chloro-4-(3-bromophenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-bromophenyl)-2-quinazolinyiguanidine,
6-chloro-4-(4-isopropylphenyl)-2-quinazolinylguanidine,



6- chl or o- 8- net hyl - 4- (4- net hyl phenyl ) - 2- qui nazol i nyl guani di ne,

= 6-chl or o- 4- (4-fl uorophenyl) - 2-qui nazol i nyl guani di ne, 5

6- chl or o- fyd @7®ideor ophenyl ) - 2- qui nazol i nyl guani di ne, PCT/EP01/03281
4- (3- et hyl phenyl) - 2- qui nazol i nyl guani_djsne,

6- chl or o- 4- (3-f | uor ophenyl ) - 2- quinazorinylguanidine

6- chl or o- 8- chl or o- 4- phenyl - 2- qui nazol i nyl guani di ne,

6- chl 7-chl L9 dth
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6-chloro-4-(3-fluoro-4-trifluoromethylphenyl)-2-quinazolinylguanidine,
6-chloro-8-methyl-4-(4-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(4-fluorophenyl)-2-quinazolinylguanidine,
6-chloro-4-(2-chlorophenyl)-2-quinazolinylguanidine,
4-(3-methylphenyl)-2-quinazolinylguanidine,
6-chloro-4-(3-fluorophenyl)-2-quinazolinylguanidine,
6-chloro-8-chloro-4-phenyl-2-quinazolinylguanidine,
6-chloro-7-chloro-4-phenyl-2-quinazolinylguanidine,

and their physiologically acceptable salts and solvates.



