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Pent af | uor osul f anyl phenyl - substi t ut ed

benzoyl guani di nes, method for the production thereof,

their use as a nedi canent or diagnostic agent, and a

medi canment contai ning these conpounds 5 The invention

wo Pebsles 180 pentafl uorosul fanyl phenyl - subst i tp€¢¢p2005/009272

benzoyl guani dines of the formulal RA R5/ R3 F

FS\\XRl FFO R2RL NNNH2 NH2 |nvvh|ch

ngs, a . i ndependent | f one .
Penéﬂ%? R P st Bofhy oL EmERRES Ghedba Jor B roduction
ther@éfoﬂ‘fe:r usdl 5@&@&@&%%% &agﬁoardla %’;’2’ airescarhien&ontaining
or
these(csmgcmr@@m)f (CF2) 9- CF3 R6 and R7 15 independently
of one anot her hydrogen, alkyl having 1, 2, 3 or 4
carbon atons or -CH2-CF3; d zero, | or 2; b, c, e, f
5 The #néntioh RelepsNdesEntafl@roQiRinypHche-sasdtituted bbnzo)aQuﬁﬁdmes of
: and R2' |ndependently of one anot her hydrogen, F,
thefgfmulpl CN, -SO2CH3, al koxy having 1, 2, 3 or 4
carbon atons, NR6R7, -O (CH2)b-(CF2)c-CF3, -(SOh)k 2

R4
R5 R3
F R2'
Fw
> X R1’
SF
F
0
R2
R1 NYNHz
NH,

in which the meanings are
10 R1and R1’

independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, F, CI, Br, I, -CN, NR6R7, -O-(CH2)p-
(CF2)c-CF3 or -(SOqd)e-(CH2)-(CF2)g-CF3;
R6 and R7
15 independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CH»-CF3;

d zero, 1 of 2;
b,c,e,fandg

independently of one another zero or 1;
20 R2 and R2’

independently of one another hydrogen, F, Cl, Br, |, -CN, -SO2CH3, alko.xy

having .1, 2, 3 or 4 carbon atoms, NRG6R?7, -O-(CH2)5~(CF2)C—CF3, -{SOh Xk~
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(CH2)I-(CF2) m CF3, al kyl having 1, 2, 3, 4, 5 or 6

- carbon atons, cycloalkyl having 3, 4, 5, 6, 7 or 8

R3

carbon atons, in which 1, 2, 3 or 4 hydrogen atons nay
be repl aced by fluorine atons, -(CH2)n-phenyl which is
unsubstituted or substituted by 1, 2 or 3 radicals
sel ected fromthe group consissting of F, O, Br, 51
-0- (CH2) p- CF3, al koxy having 1, 2, 3 or4 carbon
atons, al kyl having 1, 2, 3 or 4 carbon atons and
-heteroaryl which is unsubstituted

- SCRCH3, or - -éCHZ)q . | ,
f EHakHek 2)mbEd, dylhavingd, 3d’d|5cQ{I%C%r@D§(ﬂt@@SfWﬁ4@afky|

't he group consistin

al h@wpg Radi A1/, 08 Ggrhﬂnzat@ms@@hWBmﬁe 2,31 %A thH@Qﬁ@ atoms may
o iR Pyﬁ?%%&%ﬁé%ﬁnd Smﬁ cg|w|nSH§§'HHTged1°r

? i 89 or AR ele ki €53itng o Sonsisting ofF. CI. B,
?Ldé@@ﬁ‘&ﬁﬁ?ﬂ'&% o Bigoad %z@rdé harion AT Ry having 1,2, 3
3 °rq4 E@th’”zf%agﬁla@, -%24@;"3 @%2 Qéliga@{f/lev;ﬂ%c@lé Ué?l.’%sﬁtuted

TSR EY a2t T ag'fcfeszﬁ%m 3 O ieting of F, Cl,
at §xgrf '] (ng)é E'I_'-%) Hrk8§§§ ha(/m@e’f' 2, Ydra 831‘685%10%3 glk?l having 1, 2,

3 or 4 carbon atoms and -SO2CH3;

R6 and R7 ,
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon

atoms or -CH»>-CF3;

~bandc
independently of one another zero or 1;
h zero, 1 or2;
k ‘zero or 1;
i zero, 1,2, 3, 0r4;
m and o
independently of one another zero or 1;
p zero, 1,2 or 3;
zero, 1,2,3 or4,
r zero or 1;
S zero, 1,2 or 3;
q zero, 1,2, 3,0r4;

hydrogen, F, Cl, Br, |, -CN, -SO2CH3, alkyl having 1, 2, 3, 4, 5 or 6 carbon

~atoms, alkoxy having 1, 2, 3, or 4 carbon atoms or -Ot-(CH2)y-CF3;

t zeroor 1;

u  zero, 1,2 or3;
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R4

or

R4

or

R4

R5

R4 hydrogen, F, O, Br, I, -CN, -SO2CH3, NR6R7,

- (SOv) w (CH2) x- (CF2) y-CF3, -0 (CH2)aa- (CF2)bb- CF3,

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons or cycl oal kyl having
3, 4, 5 6, 7 or 8 carbon atons, in which 1, 2, 3 or
4 hydrogen atons may be replaced by fluorine atons; 5
R6 and R7 i ndependently of one another hydrogen, al kyl
having 1, 2, 3 or 4 car bon atons or -CHz- CF3 vV zero,
1 or 2; x zero 3 or 4, 10 w vy, aaan

i nevsiseaebft. G, Bf, lor{éNa-rﬁQZf%fﬁs,zPéRﬁRé’r (§Ov)m(CH4)x~(CF2)y-.CF3, -O-
(CH2) cc- phenyl which is unsubstituted or substituted '

by(CH2)3a-(OF 2 B +Gleti, cilkyd hasielgel; 22 @, &1 bor Blearboo ajoms, alkoxy
consisting of F, d, Br, |, -Qdd-(CH2)ee-CF3, alkoxy
15hadwing hg2,13 op4 carmn ataras booychaiy haxingyd, hdvibng or 8 carbon

3 e@tgm%rl in \gﬁ 5’1 grb, ?t{l}%gfn Sa%m§> ngy Se %gégc%c{ %yﬂﬁgrine atoms;
(;@gl%hﬁfRﬁeteroaryl \Nhl ch is unsubstituted or

substituted or 3 radicals selected fromthe

group dﬁd\@p@tcr&fﬁlyo?f ope anoth@rhydrogerogdiyl aringHs, @3,0r 4 carbon
al koxy havi ng 2.3 or 4 carbon atons, alkyl having

1, 2, ?@Wslprc%ﬁFatorrs and -SORCH3; 25 gg zero or

1, hhzero_iLZ& if zero, 1, 2, 3 or 4, RS F, d,

BrY 1, CH3 or -S(O)OCHS X a direct linkage,

0. NRB 2R Qg3 ora; ===+ - eeeeee SR

w, y, aa and bb
independently of one another zero or 1;

-(CH2)ce-phenyl which is unsubstituted or substituted by 1, 2, or 3 radicals

selected from the group consisting of F, Cl, Br, I, -Og4gd-(CH2)ee-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-S02CH3; |

dd zeroor1;
ee zero, 1, 2 or 3;

ceC zero, 1,2, 3 or4;

-(CHz)s-heteroaryl which is unsubstituted or substituted by 1, 2 or 3 radicals

selected from the group consisting of F, CI, Br, I, -Ogg-(CH2)hh-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-S0O2CH3;

gg zeroort;
hh zero, 1, 2 or 3;
ff zero, 1,2, 3 or4;

F, Cl, Br, 1, CF3, -SO2CH3 or -S{O)OCHg;

a direct linkage, O, NR8, S(O)ik;
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4 R8 hydrogen, alkyl having 1, 2, 3 or 4 carbon atons,
-(CH2) Mm CF3 or S2CH3 kk zero, 1 or 2; nmmzero, 1,
-2 or 3; 5 where -O(CH2)b-(CF2)c-CF3 in the
definitions of Rl and Rl' and R2 and R2' can be
sel ected i ndependently of one another, where NRG6R7 in
the definitions of Rl and Rl'4, R2 and R2' and R4 can
be sel ected independently of one another, and the
phar maceutically acceptable salts thereof. 10
Preference is given to conpounds of the formula | in

whiR8h t Rdresani alsd having 1,R, e rRarbanfepsn déiia)yno€F3 or

one anot her hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons, -3@p@dzgy, ethoxy, F, O, NR6R7, -O CH2-CF3 or
-(SQd)e-(CH2)f-CF3; 15 R6 and R7 independently of one
anot herkkydr ogergroal Ry2; having 1, 2, 3 or 4 carbon
atons or_ - CH2- CE3; ﬂ ero, 1 or 2, e and f 20
indepen'&‘é‘?]tly FETe % lbther zero or 1; R2 and R

el SRRSO ABRLHRR G RS Ry St oD con e
sefe%gﬁgeﬁrﬂ\ﬁi@k?@g%ﬁb%g& 4, 5, 6 or 7 carbon

I 4 hydrogen atons may be
whereeldR&e¥dinkiiie definitione ofRdrend RS, ieayd R&hand R4scan be selected
., uns bsfyi tuted or, substituted by 1-2 radicals selected
independentyeolf QJlenPtiensi sting of F, d, - Oo- (CH2) p- CF3,
' , 3 or 4 carbon
A R e U ekt oh 15
unsubstituted or substituted by 1-2 radicals selected

Liom the h4g IC():o(r:nopr(]:nsuln‘?lts 'of gneoForr%’uIaCl in which the meanings are:

R1and RT
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,

methoxy, ethoxy, F, Cl, NRBR7, -O-CH2-CF3 or -(S0g)e-(CHo)-CF3;

R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4

carbon atoms or -CHo-CF3;

d zero, 1 or 2;
eandf _
independently of one another zero or 1;
R2 and R2’

independently of one another hydrogen, F, Cl, -SO2CH3, ~(SOn)x-(CH2)-CF3,
alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5, 6 or 7 carbon

atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine atoms,

phenyl which is unsubstituted or substituted by 1-2 radicals selected from the

group consisting of F, Cl, —OQ—(CHz)p—CF3, methoxy, ethoxy, alkyl having 1, 2, 3

or 4 carbon atoms and -SO2CHg3, or heteroaryl which is unsubstituted or

substituted by 1-2 radicals selected from the group consisting of F, Cl,
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R3

R4

or
R4

or

5 -O (CH2) s- CF3, nethoxy, ethoxy, alkyl having 1, 2, 3
or4 carbon atons and -SO2CH3; h zero, 1 or 2; k zero
or 1; 51 zero, 1, 2, 3, or 4, o0 zero or 1; p zero,
1, 2 or 3; r zero or 1; s zero, 1, 2 or 3; 10 R3
hydrogen, F, O, -SQ2CH3, alkyl having 1, 2, -3 or 4
carbon atoms, nethoxy, ethoxy or -Q-(CH2)u-CF3, t
zero orl; u zero, 1, 2 or 3; 15 R4 hydrogen, F, O,
- S02CH3, (SCN)MF(C}Q)X CF3, -0 (CH2)aa-CF3, al kyl
havirg&I or 4 carbon atons, nethoxy, ethoxy or
cyPo&Hials- CFFeanmﬁjhgxy, gthaxy, glkyt having 4r Bod oafgiasbon atoms and
which 1, 2, 3 or 4 hydrogen atons may be repl aced by
fldm32®H3,atons 20 v zero, 1 or 2; w Xx, and as
I ndependent|y of one another zero or 1, or R4 phenyl
whirch izerondwst it uted or substituted by 1-2 radicals
sg%ected fro .the 25 group consisting of F, d,

d (dﬁﬁ ég CF3, nmet hoxy, ethoxy, alkyl haV|ng 1, 2,
3 jor 4 gabbom ad @yey; and - SC2CH3; dd and ee
|ndependently 'of one another zero or 1; or

0 zero or 1;
p zero, 1,2 o0r3;
r zeroor 1;
s zero, 1, 2 or 3;

hydrogen, F, Cl, -SO2CH3, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,

ethoxy or -O¢(CHp),-CF3,

t zeroor 1;

u zero, 1, 2 or 3;

hydrogen, F, Cl, -SO2CH3, -(SOy)w-(CH2)x-CF3, -O-(CH2)a5-CF3, alkyl having
1, 2, 3 or 4 carbon atoms, methoxy, ethoxy or cycloalkyl having 3,4, 5,6 or7
carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine
atoms; | '
Y zero, 1 or 2;
W, X, and aa

independently of cne another zero or 1;

phenyl which is unsubstituted or substituted by 1-2 radicals selected from the

group consisting of F, Cl, -Og4-(CH2)ee-CF3, methoxy, ethoxy, alkyl having 1, 2,

3 or 4 carbon atoms and -SO2CHz3;

dd and ee
independently of one another zero or 1;
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6 R4 heteroaryl which is unsubstituted or substituted
by 1-2 radicals selected fromthe group consisting of

F, d, -Qgg-(CH2) hh-CF3, nethoxy, ethoxy, alKkyl having

R4

R5

1, 2, 3 or 4 carbon atonms and - SO2CH3; ggandhh 5

i ndependently of one another zero or 1;, R5 F, O,
CF3, -SO2CH3 or -S(O OCH3; Xga direct |inkage, 0O, NR8
or S(O kk; R8 hydrogen, alkyl having 1, 2, 3 or 4
carbon atons, -CH2-CF3 or -SO2CH3; kk zero, or 2; |

R T A bg,n;;ng.g.ca €4 80ted from
.né"géifeaéC?ﬁS'“‘?9°§ﬂé“§ho B CRRuraSE, TerBRy, o having
2 0oy S B RO 110 O

in&l@gﬁﬁ%ﬁntly of one anot her hydrogen al kyl having 1,
2 carbon atons or -CH2-CF3; 20 d zero, | or

2, e andndepdidiepayéeshbunatherreraspther zero or 1;
R2 and R2' independently of one another hydrogen, F,

C F, CSQFEHS 0-CRer ks (O)2EHER3, 25 nethyl, cycl oal kyl
having 3, 4, 5, 6 or 7 carbon atons, in vvhich 1, 2, 3

ora@iregmﬁkgggroaNggsoﬂ@Qo)Q repl aced by fluorine
atons, phenyl which is unsubst i.tuted or subst i tuted

byR§ Og%g@%r?%lgﬁ@h%gun Lﬁ)’?y‘s tﬂgg@n%‘@rﬁ'ﬁs ngﬁalzfr SOCHa:

2 kk3 Or,foCfppon atons and - SQ2CH3, or heteroaryl
V\,hl ch |Zs ansugstltut ed or substituted by a radical

and the pharmaceutically acceptable salts thereof.

Particular preference is given to compounds of the formula | in which the meanings

are:
R1 and R1’
independently of one another hydrc_)gen, alkyl having 1, 2, 3 or 4 carbon atoms,
methoxy, ethoxy, F, Cl, NR6R7, -O-CH2>-CF3 or -(SOg)e-(CH2)-CF3;
R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CH2-CF3;
d zero, 1 or 2;
eandf |
independently of one another zero or 1;
R2 and R2’

independently of one another hydrogen, F, Cl, -SO2CH3, -(SOh)x-(CH2)-CF 3,

methyl, cycloalkyl having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2, 3 or 4
hydrogen atoms may be replaced by fluorine atoms, phenyl which is
unsubstituted or substituted by a radical selected from the group consisting of F,

Cl, -Oo-(CH2)p-CF3, methoxy, ethdxy, alkyl having 1, 2, 3 or 4 carbon atoms

and -SO2CHg3, or heteroaryl which is unsubstituted or substituted by a radical
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R3

R4

R5

7 selected fromthe group consisting of F, O,
-0 (CH2) s- CF3, " net hoxy, ethoxy, alkyl having 1, 2, 3
or 4 carbon atons and - SQ2CH3; h zero, 1 or 2;
k,1,0,p,rands 5 independently of one another zero or
1; R3 hydrogen, F, d, -SOQ2CH3, nethyl, nethoxy,
ethoxy or -Q-(CH2)u-CF3; tagndu independently of one
anot her zero or 1; 10 R4 hydrogen, F, O, -SO2CH3,
- (SOv) w (CH2) x- CF3, -Qz- (CH2) aa CF3, nethyl, net hoxy,
et hoxy or cycl oal kyl havi ng 5, 6 or 7 carbo
at #atected drofh thﬁqgrpupzconsetlag Ozi Fh%r-(é)g-éﬁr@am%snﬁsetlmy, ethoxy,
repl aced by fluorine atons; v zero, 1 or 2;
vv,aikydmwm1,]53mdneperm:emtbmsrﬁncb+ﬁi)z@idg;her zero or 1;
R5 F, A or -SO2CH3; X a direct linkage, 0, NR8 or
S(hD)kk zem8, hpd2pgen, nethyl, ethyl, -CH2-CF3 |
? kk zero, 1 or 2; 20 and t he
’rr%’c%dtqngasl |y acceptable salts thereof. Very

partr cul ar pREESERIGH 'doge\éﬁfotﬁé?z@%‘r@ﬁ*#nds of the
formula I, in whicht meani ngs are: R and Rl' 25

|ndependently of one anot her hydrogen nmethyl, F, O,
-CF3 or -Q CH2- i nde endently of .one
adanﬁegemfdrqgépzfﬁl*scﬂnethyé@@ih@xy aShoxyen:; t-@*éz)mCF&

mtahr}gu R3 hydrogen F, d or nethyl; ----------

independently of one another zero or 1;
hydrogen, F, Cl, -SO2CH3, -(SOy)w-(CH2)x-CF3, -Oz-(CH2)aa-CF3, methyl,
methoxy, ethoxy or cycloa.lkyt having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2,
3 or 4 hydrogen atoms may be replaced by fluorine aioms;
v zero, 1lor 2;

W, X, Zand aa
independently of one another zero or 1;

F, Cl or -SO2CHgs;
a direct Iinkage_, O, NR8 or S(O)kk;

R8  hydrogen, methyl, ethyl, -CH2-CF3 or -SO2CHa3;

kk zero, 1 or 2;

and the pharmaceutically acceptable salts thereof.

Very particular preference is given to compounds of the formula |, in which the

meanings are:
R1 and RT’

independently of one another hydrogen, methyl, F, Cl, -CF3 or -O-CH2-CF3;

R2 and R2’

R3

independently of one another hydrogen, F, Cl, -SO2CHz, -SO2.CF3, -CF3 or

methyl;
hydrogen, F, Clor methyl;
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8 R4 hydrogen, F, O or nethyl; RS -SOQ2CH3; X 0; and
the pharnmaceutically acceptable salts thereof. 5 In
one enbodi nent noreover preference is given to
conmpounds of the formula | in which RL and R1l' are
descri bed i ndependently of one another by hydrogen,
methyl, F, d, -CF3 or-O CHg-CF3, and particul ar
preference is given to conpounds in which RL and Rl
are described i ndependently of one another by hydrogen

or . rther enbodi nent, preference is
R4 ginﬂﬁgg%héé#%&hﬂagﬂ&’ the formula | in which R2 and
r5 R2 éngscribed i ndependent|y of one anot her by
hydrogeny’ F, d, -SQ2CH3, -SO2CF3, -CF3 or nethyl,
ang. particular preference is given to conpounds in
whi¢th R2 and R2' are described independently of one

and theopleemaneutipallyoammeptable SaRCHRredfn a furt her
enbodi nent, preference is given to conpounds of the
formula | in which 15 R3 is described by hydrogen, F,

In orfd embSEIAteRt mORIIY} preféledcllis give i tbdouRBE of the formula | in

_particular preference Is given to conpounds in which
whickRR1 end &81c ere deserjbatindepemndentlyrof onewanateer mnbydtogemt methyl, F,
reference is given to conpounds of the formula I i

Cl, -hB &R -OffdHp-Lfp 20 prsticwgr prefiereges s givemto corgm@pgé inn which R1
ond 1 G5 R e By PR EBGE Pel
i RGP SFocReht Ao PV bou REITRE R 1 10w

R2 @Ry he delyribed ﬂdggéﬁéenﬂﬁ@&l@aﬁwthe%%%d%enl P, Cl, -SO2CHS3,
p I by -S02 .

articular In"a further enbodi nent,
-SOREL ELERH pharf] 450 e GIIAE & M 15 ol g
o RS et A 0 R bbb 020k
in o BPfle R ghe s eBnh 8 Y8 irelRE DM RERyRE | Fwnin
R ie JehitoBd oy ytBbeR £ GR;SGECHa MY, o Bt e

In a further embodiment, preference is given to compounds of the formula I in which
R4 is described by hydrogen, F, Cl, -S02CH3, -O-CH2-CF3 or methyl, and particular

preference is given to compounds in which R4 is described by hydrogen.
In a further embodiment, preference is given to compounds of the formula | in which

" R5 is described by F, Cl, CFa, -SO2CHz or -S(O)OCHa, in particular by -S02CHa.

In a further embodiment, preference is given to compounds of the formula | in which X

is a direct linkage or is described by O, NR8 or S(O)kk, where R8 is hydrogen, methyl, -

ethyl, -CH2-CF3 or -SO2CHs, preferably hydrogen or methyl, and where kk is zero, 1

or 2, preferably zero or 2; and particular preference is given to compounds of the

formula | in which X is described by O.

Radicals which occur more than once may be identical or different and independently
of one another have the stated meanings.
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9 Especially preferred are

N- [ 5- met hanesul f onyl - 4- (4- nethanesulfonyl

pent af | uor osul f anyl phenoxy) - 2- net hyl - benzoyl]guanidine

and its pharmaceutically acceptable salts. 5 If the

substituents R1l, Rl', R2, R2', R3, R4 or R5 contain

one or nore centers of asyn@etry t hese may

i ndependently of one anot her have both the S and the R

configuration. The conpounds nay be in the form of

optical isomers, of diastereoners, of racemates or of

m xtures thereof in any ratio. 10 The present
EspédidIBNbichstréd Q@ansﬁéthahbsmlﬁm&fmmrﬁemh@gum:fnyl -Be

conpounds of the formula I radi cal s may be
pentaflu@roghtfamyilahenazw)-erraa@wbaenmllguan@lmeapp| ies if they

and 8 pbbrpdge RBE) b eRaE T (T hor oal kyl - radi cal s

aI koxy radi cal s, fluoroal koxy radicals, alkylamno

icals, dial k1y am no radicals and aI kyl sul f onyl
If the a'dtp%t&u%nts Bl €82 0R2'aR3y R4 @ioikE #o5tadh 8N yyare centers of

I
asyrﬁrtan%Y@y H%se%%kﬂdpp%ﬁ&’%‘itﬁ@%ﬁ rfe E?li’%ty § Hé{‘é{%% t{mls a?d the R |
conﬂgulﬁ@ﬁd]y Miveogyrhpourtdsrmalp beyih tté@fol:mlefobpmah&bawngf |of diastereomers,
pent and hexyl. Preferred alkyl 20 radicals are
of raﬁgm%(qes O’é‘E’WFXturﬁsﬁF‘?fS{}’Fma@W i&diSpr opyl , particularly
preferably nmethyl and ethyl. One or nore, for exanple
1, 2, 3, 4 or 5, hydrogen atons in alkyl radicals may
The beeseeqcb Ilrmemiobyent:bmpasm all tavdomExa fipinssoidheswetpounds of the
| Ioroal kyl radicals are { trifluoromethyl,
formylebl. o 't 1 i f1 uoroet hyl and pentafl uoroet hyl . Substit ut ed
aIkyI radicals may be substituted in any positions.
25 Exanpl es of cycloal kyl radicals are cyclopro

_ o
Alkyblgadumtrxay be gtcaighleehain or byanahegx y his aley @p@hﬁaqolf ﬁveycﬁarry

s 5 Yoo R el of B VRS, B ot frealn

radléﬁrs félk&(y raglicals) Meorcalndy radicals, GWaminbM'bdrcaw dallleylamino
be substituted in any 03|t|ons hen

radiaal) pod adkyisyiopy radlicalss Exemnles of ke r@dtﬂ»‘@!ﬁ gt r@atfwh etiyl, n-
oropIP isorrbBS= L HetfIARR) S-butyt, isobutyl (= 2-methylpropyl), sec-butyl

(= 1-methyipropyl), tert-butyl (= 1,1-dimethylethyl), pentyl and hexyl. Preferred alkyl
radicals are methyl, ethyl, n-propyl and isopropyl, particularly preferably methyl and
ethyl. One or more, for example 1, 2, 3, 4 or 5, hydrogen atoms in alkyl radicals may
be replaced by fluorine atoms. Examples of such fluoroalkyl radicals are
trifiuoromethyl, 2,2,2-triﬂuoroéthyl and pentafluoroethyl. Substituted alkyt radicals may

be substituted in any positions.

Examples of cycloalkyi radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. One or more, for example 1, 2, 3 or 4, hydrogen atoms in
cycloalkyl radicals may be replaced by fluorine atoms. Substituted cycloalkyl radicals

may be substituted in any positions.

Phenyl radicals may be unsubstituted or be substituted one or more times, for example

once, twice or three times, by identical or different ra_dicéis. This likewise applies to
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once, twice or three tines, by identical or different
radicals. This |ikewi se applies to 10 phenyl radicals
in groups such as, for exanple, phenylal kyl or

phenyl oxy. The substituent in nonosubstituted phenyl
radi cals may be in position 2, position 3 or position
4. Disubstituted phenyl may ﬂy substituted in the 2,3
position, 2,4 position, 2,5 position, 2,6 position,
3,4 position or 3,5 position, The substltuents |n

e e
subé@ﬁ?éﬁt'u?ﬂwon%s@b&ﬂ@t‘éﬂ' SHeP! %dl@alén%yﬂ%intﬁd%ﬁlon@tﬁsﬁﬁﬁw or

radicals are aromatic ring conpounds in which one or
positian 4. DISUQSHUMPMFW! mw@seaumtmmted i thef 2.8 pasdian, @4 position, 2,5

posife, g Ben e oand, oo o e besiton oh@ $aPsdt e bibsiured

pher radiE4l8 c}h@éﬁf%@w pddion, 1768 Brwaition, Rals pakisionBy,4,6
be attache al | sitions, for exanplie by the I

B POSITMTSl?(&@rPOSﬂlOFIpU& #i8oppsitiorposi tion, 4 position, 5

position, 6 position, 7 position or 8 position.
Het eroaryl radicals may be unsubstituted or be

Hetesodny! idditetsl apngropationirey tormpsundwin wia&lamnbe;rmm ring atoms are
twice or three tines, by identical or differe

OXygeadtemsssu ﬁtmaéo%&ﬁ"@io%‘ ptoREwese & Het %‘F@S?E}Iatoms for2

oxyg'éﬁdétﬁmss1 %)lI‘ICQhSLfIﬁIF a@ﬁs 8res 0 indffbrt Marnﬁgb%lt?roato[ms The

het er oaf ylal'k heteroaryl are
hetetdarplnytil,catsymap bl attachnad MIWQS:WT&&M aampie |bazbeb >1| position, 2

posih pSHb ORI oSG B b SBB o postion.
Hete%(ér?Fl‘a@ina[s ﬁ'bé'&/'ﬁ@ Ghh U stitu ¥ of Bé'sﬁbbtltuté&ﬂ@r‘né/ by more times, for
I mdazol yI', indazolyl, quinolyl, isoquinol

exarpmieimlcazmw or thuea dixegs, hyllder@mahgrzdlﬁerqnt raqhqais ¥hIS applies

Ilkemgs'zen %tni/qﬂrglr@p'_%%esrtgqﬂ ffgf?)'f Crﬁal% %ztﬁe Jgglgggﬁyét?gq%ﬁalkyl
Exarﬂa les o?heteﬂ'oa@/l abe fm‘%/ldﬂfﬂ@ﬁw | pyriotyl, ﬁnldaﬁol\é Yrazolyl triazolyl,

razoly ri azol -1-

_tetra;o!yymxam!mlz(ﬂoxa_zplyl ogad@zolylsilylaéhazolybrthng@IgE, ﬂ@zl@l;a;plyl pyridyl,

pyragpgla Pyl BNy, inolyt peBRimipe R ERaYou, hufjob,

1soqdm<3|gﬂp@&%lazlﬂyﬂl qﬁnmkaltﬁyl -duiitydzoliyl art cianolRfyl.
i azol yl - - or 5-1sothiazolyl,

1, 3, 4th|ad|azol - or -5-yl, 1,2, 4th|ad|azol-3- or

Hetet 4cﬁaryl' ragi'qa?s g A 6&'&@6%& 4 or‘{i-thléh%' %—ynﬁ':3-§,_§9lb?[, 2. or 3-pyrrolyl, 1-,

or 6-pyrim
2-, 44op§41mii:mzolwl1, ,3- 4@br5—m§raaalyln)1l2 34rigzdl-1;, -&- or 45-yl, 852,4-triazol-
- oL 7-indo azol

1-, -33 or-g=yl, %5.0r %%étl@,zokyl,,qqdﬁzgr %%xa@lylbgnzﬂrl -F |§oxg@|y|13,’2 3-

oxad zlogggtil' {%W h2 %—oxaétazogé or %—y! @3 4- ?Jéag’lglzglézz y| or. -y5—¥l 2-, 4- or
5-thi&zqlyid3-, 45-or 5€|soth‘r’azodyl 83, 4-th|ad|azol 2 or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4~ or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or
4-pyridazinyl, 2- or 3-pyrazinyl, 1-, 2-, 3-, 4, 5-, 6- or 7-indolyt, 1-, 2-, 4- or 5-
benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-,
4-, 5-, 8-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-
cinnolinyl, 2-, 3, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6~, 7- or 8-phthalazinyl. Also
encompassed are the corresponding N-oxides of these compounds, i.e. for example 1-
oxy-2-, 3- or 4-pyridyl. Particularly preferred heteroaryl radicals are 2- or 3-fhienyl, 2-or
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30 cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl,
1-, 4-, 5-, 6-, 7- or 8-phthalazinyl. Also
enconpassed are the correspondi ng N oxi des of these
conmpounds, i.e. for exanple 1- oxy-2-, 3- or
4-pyridyl. Particularly preferred heteroaryl radicals
are 2- or 3-thienyl, 2- or 14¢ 3-furyl, 1-, 2- or
3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 2-, 3-, 4-,
5-, 6-, 7- or 8- qui nolyl, 1-, 3-, 4- or 5-pyrazolyl,

2-,3-0 yl 3= pyrazinyl, 2- -, 5- 0r .
ol 2 S AL 2. B PSRRI, € 57 S aBbuino, 1-
3- ﬂ—%Y%WrQiblﬂ' Qoﬂﬁrﬁtﬁyﬁldyp Ahe %ﬁﬁﬁﬁ?ﬁ? aessr brb@%ynmldmyl and

bel owfor Ppreparing t conpounds of the fornula’l.
3- omhpypdagrylt i nvention relates to a process for
preparing a conpound of the formula |I and/or the

pharmaceutical I'y acceptable salts thereof in which X

The ipfeddXy §R@nfi66 ARytErelates tdme/\ﬁno@éss‘eyﬂﬁscﬂgéd eldve ﬁfrtpréganng the
a phenol. of the formula Il with an aromatic conpound

- comppundeofthedamaulay. t o give a conmpound of the fornula

V, b) introducing R5 by electrophilic aromatic
- substitution and converting to a conmpound of the

The besgunlt nvghtidi®d relatbsttp a packss (brprepamayadonfpouind of the formula |
formul a Vi vvlthfguanldlneto gi ve the acyl guani di ne, of
Ily-acceptabtg) salfs thepgof in p@sqh IR@xygam(sgheme 1),

whic ﬁ% e RLOFR2 F-S\ IV;~-SFORLRO FFFII

a) reEzttig a&ih%'o[ of the formula Il with an aromatic compound of the formula IV to
give a compound of the formula Vv, _

b) introducing R5 by electrophilic aromatic substitution and converting to a compound
of the formuia VI

and

¢) reacting a compdund of the formula Vi with guanidine to give the acylguanidine of

the formula ia,



VRM RBRR3 FR' F-S\ 04,09 FF R2 VI RLO R4
+ HNNH2 Fs\ ORL F F O R2 )1:
NH2 Schene 1 5 in which R1, Rl',

NH RS R3
\' /NH2

((]
la R1

2 FR
N 1'

R2, R2', R3, R4 and R5 have the neaning indicated
whi ch the nmeani ngs are Hal
1, 2, 3 or 4 carbon

above, and in

I, RO hydrogen or alkyl

at ons.

acetonitrile,

or with the aid

13 The phenols of the formulae |11
deprotonated in a suitable sol vent,
di pol ar aprotic solvent s
DMF, NWP or
i norgnai c base such

R4
H R3
~
D OH
PN _
F 1l
R5
EA
_ ¥
F
NH, R5
+ F ﬁ
HN NH >3
2 F7
F
Scheme 1

havi

2,

as,

O wth

fﬁ@gge, K2CO3 or
|

O
“R2
Rt O
v
R4
R3
R2
0
R2
VI R1
R4
R3
R2'
O
F
R2
R1

‘\\[/

NH

2

Br or

Cs2C38,

R3

are
preferably in a
for exanpl e,

the aid of an

R2'

R1

R1'

in which R1, R1’, R2, R2’, R3, R4 and R5 have the meaning indicated above, and in

which the meanings are
Hal F, Cl, Brorl,
R9

hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms,

RS
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of an organi c base such as, for exan‘pl e, triethylam ne
or TBTMG, at a tenperature 5 between OC and the
boiling point of the solvent used, .and then reacted
with the electrophilic aromatic conpound of the
‘formula IV in a nucleophilic aromatic substitution at
a tenperature between 0C and13 he boiling point of the
sol vent used, preferably between RT and 150C, to give
conmpounds of the formula V. Conversion of the

The PRRGFaT e toanutee e plotgeBalRe SRS R0 Brarefaradly in

d.po@whgkdtrctgdwm sBE:ﬁfa@rﬁJbleXamplé“éc'éﬁirhl@:lb [MF JRRF bDBMIS O, with
for exanple in uben-Weyl, 'Met hoden 'der or % ni schen

the aishefrae inprgnaigi hﬁSQrSUCtD@@anJ' exemuR K2 O3\uGs mamwth the aid
IV, Part 1, Georg Thienme Verlag Stuttgart 1992

of am@@a@mba%ﬁ]wqw Ifor @rapRiee rigtndamineee [ RTMQ. @t éttﬁmperature

betvs)e%nng% %ﬁf@%%@%%&ﬂ%ﬁ@he@ng Qlégg{%uﬁ{ene}eacted with the

elecipopiks a:tdnyathned:wmpmundﬁ@faharfdrrﬁma ¥5n latnud;eqmrsl- o drbendtic

subsﬁ{b‘g a% af@g}%&@&%g%und éQ!?QQgg{hrqa,lq%n g)Met Qol\geesnt:used,
prefé’rﬁﬁﬁrﬁé?\ﬁgeh R1Fafkd 15@"@ Ctb &E—?E@h?Bﬁﬁéé &ﬁthe%ﬁﬁtﬁlhw
sformations: A Cu o Funct 1 onal up
Conwreiparaitthe nempvamspobth%ﬂwms[a \Y Naiwcwmpqunvieldﬁm fgrmula VI takes
and.t he | r at r erein
placg By glaiiahi erppEtp g R AToR. RiefarapbED U Sk e s gped for

exanig;ﬁeam Hoﬁb@hf\ﬁéylz Métfﬁcscmﬁ &Ié‘ieé@aﬂ@chéﬁ Sherhia 489 etifien, Organo-
iazoniumsalts a net hod known to the skil

Sfichﬁtﬂﬁc‘e’erb“a@meM, ait t, cﬁe@ﬂa'FmE@e Yer ’%ﬁ%’é’(ﬁaﬁéﬁ%Z pp. 262-341
and %{%ﬁﬁé’% dé?‘t{(ed%gl%m ﬂoﬂ%eﬁe?eréb@ﬁ? é(;BU?Gyeylth 90% HNO3 at a

gano- sto Ver I'ndungen
bt )
*empﬁf‘?@f%b%??eiﬁséd@ﬁ:@?"é?r PARRURY proffng pebyce s and 0
It is possive tolpragfare frenf thenedrapaindsoofthe dotntida Ad withudb i=dN@esthe
of the 25 fornula | a takes place either with free
correggandimgraniinesd Rér 5 Nbtofas desojibediin R.GubaiogknComprehensive
chloride which is initially stirred together wth

- Orgapia BrnsforEtationsr A GUie & Funglianab Giswy FimparaionquCH fuplishers,

New YR, Wk rﬁ‘fg?rgh d@%gﬁqbo' bHd%l’?@ll%?ét‘Ege ?% edtt ?&Heﬁ'ﬁé ¥bmpounds

bet ween |ng poi nt "0
of thefarhriami wnﬂha‘UWeemmEﬁnmgd o‘r'O{B:areTst'gmtbsslmckfrom thbee anilines via

the chgzaniiny selis Py & methosgkacimindie kg Wakgheps dhseribed for example
in HOUBRRLRSy, !‘Rﬁﬁfw@ﬂé’i@ﬂ&r b@a‘t‘n‘&%h@h@ﬁé}ﬁ{é Ah e%ﬁlﬁ?@r%?ﬁémlckstoﬁ-
agent Wi t guani t he

. , uani diné€ to give acy I nes
Verbindungea |) Bart 24Ge13r@Thteame Vlegagﬁ‘tptbgmzﬂé%@ phel 060 dGand the
. { [l gqﬁl |V can be obtained commercially or
literature cited therein.
The reaction of the compounds of the formula Vi to give the acylguanidines of the
formula la takes place either with free guanidine base or, preferably, with guanidinium
chloride which is initially stirred together with KOtBu in an inert solvent, preferably DMF
or NMP, and then stirred together with the ester at a temperature between 0°C and the
boiling point of the solvent, preferably between RT and 100°C.
The esters of the formula V in which R is alkyl can also be initially hydrolyzed to the
carboxylic acids and then reacted, preferably in the presence of an activating agent,

with guanidine to give acylguanidines of the formula la.
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can be prepared in anal ogy to processes known to the
skilled worker and described in the literature. 5 It
is al so possible for functional groups in the starting
conmpounds to be present in protected formor in the
formof precursors and then to be converted into the
desired groups in the conpoypds of the fornmula I
prepared by the process descri bed above. Appropriate
protective group techniques are known to the skilled

o7y FPHS PR 58 BhehiEamorcny o
can bakRepMeaCh dNals@Meproasss KRIWPESthelkiliedSworker and described in

extraction, chronmatography or [ crystallization and
the lgeraletet i onal dryings. The invention al so incl udes
precursors of the formula VI and the salts thereof 15
R4 R/ RBFR \ XRI' F-S\ FFRRO RLO, VI
It is BSoVWtREIdfor fllctionBRgroups.in B staﬁtlnd%rﬁp?@r?@d‘t@\ﬁe r*e%ent in
abovenenti oned neani ngs, and IS h%drogen or a
protegted dgrm or in thg feim af aeﬁq@l@fﬁprata@ﬁlstheaﬁ@ elgenverded ide ﬁaﬁ desired
grougﬁ éﬁ@}ékﬁ%ﬁgs#h&sb gfgnﬁﬂ‘é'ﬁi'fpi% ér‘eﬁgb?étglg‘?ﬁ?%es%;du%ﬁgrlggd above.
Appfdwrlam(prmecﬁwecngp tetmhigfest dre Knoswmutoathé skilldd avorkére
phar maceutically acceptable salts thereof by reaction
with guani dine. Pentafl uorosul fanyl phenyl - substi t ut ed
The RRIMER f Y
o RPN B0 o0 8RR By RSB o fmoartes
takesmlamﬂ)ecwe@tladall metinmdsalucla asrextiactian, cl‘panrvatccgraplny or

| bl ds, f
crysizaBo o oale R Sles Cut 4 "Ryt ocni or 1 des,

| actates, sulfates, citrates, tartrates, acetates,
The RARFBBALRD includes precursors of the formula VI and the salts thereof

R4
R5 R3
F R2
IT;S\ X R’
£ F |
0
R2
Rt O
Vi R9

where R1, R1’, R2, R2’, R3, R4, R5 and X have the abovementioned meanings, and
R9 is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms, and the use thereof as
synthetic intermediates, for example for preparing active pharmaceutical ingredients
such as, for example, compounds of the formula | and/or the pharmaceutically

acceptable salts thereof by reaction with guanidine.

Pentafluorosulfanylphenyl-substituted benzoylguanidines of the formula | are generally
weak bases and are able to bind acid to form salts. Suitable acid addition salts are in
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nmet hyl sul f onat es, p-tol uenesul fonates. 5 The conpounds
of the fornula | are substituted acyl guani di nes and
inhibit the cellular sodiumproton antiporter (Na+/ H+
exchanger, NHE), especially the NHE-1 subtype.
Conpared wi th known NHE i nhi bitors, the conpounds of
the invention are distinguisfwd by an extrenely high
activity in the inhibition of Na+/ H+ exchange, and 10
by inproved ADMVET properties, for exanple by |onger S9

part20sals 68 DhakTRcokie eHI AP EbIS R Ab oy Sraipla halidss.

partit@ak h%ﬁéﬁi@n@eé A8 Satds, sghatré@eb;trafaéeierffafe%mé@étaﬁésowhosphates
good absorption characteristics and hi gh

methyissdfeartesbptplugnesulordéesuse of the NHE-l nhi bi tory
properties, the conpounds of the fornmula | and/or the
phar maceut i cal | y acceptable salts thereof are suitable

The tompbhadP betRorAlizanfte dLBBitiRRL acy?uaﬁ'ii@iﬁ% eadGatibRthe cellular
by activation or activated NHE, and of di seases caused

| sodismegrottar antipdner (et NiEexeH=ager MiaBR gspeiailptne NHEHE subtype.

i nhibitors predom nantly act via their effect on
cellular pH regulation, they can generally be

Com?gf;% #RA kﬁSﬁﬁfNﬂE%ﬁM‘twst fheoéé?ﬁﬁo HQ%\Y&HHBH are

ate the intracellul ar wth sultable

d|stufgum1ercatb an axeehiedy Righeldidity ﬁ‘hlhbl|ﬁ|ﬂb§|oﬂfobeﬁ*!H&ré3@ﬁbﬁge and

nhydr atase_enzynme group, inhibitors of systens

by mmrang%&w% p@@@%ﬁl@éﬁ@f example, by lepger §9 séablhir@ diveli %Iﬁbllltles
sty B AR kbR DaRE R Sl AR 1Eletb i in g R potessium

chanfsiCBRey raoeoMeEshahigobt absomtion dhakadtetistios &fd & dighon
. other NHE subtypes, because it is possible through
bioa‘(aﬂ@ﬁi“% enhance or nodul ate the pharnmacol ogically
rel evant pHregulating effects of the NHE inhibitors
descri bed herein. 30 The use of the conpounds of the
Becauseaithe NHEirtikiory profparties che compouadd of theafomewta bénd/or the

phargp@acgu%ﬁ’g e I?/ a%EES{Eb?e gl I?se ?Sq{%evehglhﬁé%ﬁ?ﬁnrsygé%n%qd treatment
of d:ééh%eb'&‘éﬁﬁéd oY a"ﬁ@ eatRate] NH'% ahb& i&itselicaused

di seases caulsed y |sc em a and Dby repertusion. The
secovdafiy inydbe dNdErelaéet] Hamege. are suit abl e because of

their pharnmacol ogical 5 properties as antiarrhythmc
medi canment s.

Since NHE inhibitors predominantly act via their effect on cellular pH regulation, they
can generally be combined beneficially with other compounds which regulate the
intracellular pH, with suitable combination partners being inhibitors of the carbonic
anhydratase enzyme group, inhibitors of systems transporting bicarbonate ions, such
as of the sodium bicarbonate cotransporter (NBC) or of the sodium-dependent
chloride-bicarbonate exchanger (NCBE), and NHE inhibitors with inhibitory effect on
other NHE subtypes, because it is possible through them to enhance or modulate the
pharmacologically relevant pH-regulating effects of the NHE inhibitors described

herein.

The use of the compounds of the invention relates to the prevention and treatment of

acute and chronic diseases in veterinary and human medicine.
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} OMng to their cardioprotective conponent, the NHE
inhibitors are outstandingly suitable for infarction
prophyl axis and infarction treatnment and for the
treatnment of angina pectoris, in which cases they

al so preventively inhibit or greatly reduce the

pat hophysi ol ogi cal processesq@ssoci ated with the
devel opnent of ischem a-induced 10 damage, in
particular in the triggering of ischem a-induced

cqr di ar.r.hyt S ause of.
Trugdg NFEE THUPIE ST v agiahe o ke ot B PeBRur{r disecases
caudddt halscREsia BRE byeaperangsn of the fornula | and/or the
pharmaceutically acceptable salts thereof used

according to the invention can, because of inhibition

The SbaipERRER e Fied RS die BRI PR SRR e pRAgha&iogica
propefticyas ahsaftehmid madreehehdgrage or di seases induced
primarily -or ‘secondarily thereby. This also relates

Owingta theircandiepexiestive exneonents be NidEdnkigitors are outstandmgly
smtdtﬂé ?Jr‘fr‘?@?ét%sprognflﬁxmtzﬁ% |pﬁ@5ﬁlﬁyﬂ9§t akﬁﬁ fHFﬁ% tpe%é[’%h-lréglt of

an transpla rons el ng po
angu{la %@ctmmp ruvedieheisks theeypaled mévetrhﬁelyrlghlbﬂ drgrédthy r@dnoe the

bef ore and during the reno tect renoved, .
pathgpRygieiogisal @59&&5?%3 #5997 é ﬁ?érqevwfqgm%} @ﬂ#&g&a—mdmd
dam’é @rlﬁq;adaéhlarpthxﬁé‘i‘t@dﬁrﬁ@of*?@éﬂbﬂ'uquHL%e @é?@lé%tﬁrl'%

ansfer into t I"ent organi sm e conpou
Becam mfrthemtpr@tecmmeeffetﬂe\agamsv aath'@ltﬂgaca‘rétypommnﬁssmhetrhlca

. rotective 25 t ;when perf n ngi opl.astic

situaigs; i cofmpding T ©1ls PahaRh e BhaieRuBal decentable

salts'hbtecseh d@:@btdi’fh‘@fcﬁihecm‘@é’rﬁﬁ)naé% HRea8ss of fﬁhfbltion of the cellular
compounds of the 1nvention can further be used whe

Na+/ﬂ>€*r égechange gplassismppenatd @tsSneﬁ@an-@nWreheitreament of all acute
pass operations on coronary vessels and in_Coronary

or C@G”W'%@W“’lyﬁﬁ%%e@ﬁmﬁg? @Aﬁ@easﬁ inqueed A BRarY O Sﬁﬁ?@wa“!y
therétﬁﬁ'r ef fect on ischem a-i nduced damage, the conpounds
the invention of the formula | can al so be
enpl oyed for resuscitation follow ng a cardi ac
n.are

. arres The .conpounds, . of the .inventi
This Bscoralates o haics r@aﬁmﬁ%cara@ntﬁ.f%sws N‘ﬁ“’ﬁﬁ“ons Thus, the
com%%e pﬁ?glsoﬁgiglf’dgg@r@nnﬁré% ﬁafnbﬁ it sﬁﬁqetgaseﬂ?% use the
compagids lsath to protect the organs in the donor before and during the removal, to

protect removed organs for example during treatment with or storage thereof in
physiological bath liquids, and during transfer into the recipient organism.

The compounds of the invention are likewise valuable medicaments with a protective
effect when performing angioplastic surgical interventions, for example on the heart as
well as on peripheral organs and vessels.

The compounds of the invention can further be used when performing bypass
operations, for example during bypass operations on coronary vessels and in Coronary
Artery Bypass Graft (CABG).
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Since NHEI inhibitors of human tissue and organs,
especially the heart, protect 10 effectively not only
agai nst damage caused by ischenmi a and reperfusion but
al so against the cytotoxic effect of nedicanments |ike
those used in particular in cancer therapy and the
therapy of autoi mmune di seasgs, conbi ned

adm nistration with conpounds of the forrmula | and/or
the pharnaceutically acceptable salts thereof is

In ameoy g el et phat et e pa R OGO meyges of the

* invehtisiet thefoirulah @af Iy B ietnBbfafior reQiRRslicn follolirgy a cardiac

cardiotoxicity, resulting from conedication with NHEL

arrestnhi bitors nmakes it additionally possible to increase

the dose of the cytotoxic therapeutic agents and/or to
prolong the nmedication wth such nedi canents. The
The tbﬁfp@pﬂd§ of tHeeiReéntion o cﬁumier@stwrt mbdbcemdrﬁ@fcamfe-&aeatemng
consi derablhyml ncreased by conbination wt '

arrhyth iigs-t\eniriculer fiiillghen {s lepminaied Rpgthe ﬁhysﬁ@'psrc@l srrtUE raythm of

teb the formula | and / or the
the H%\{fﬁaceu{l Cally acceptable salts thereof can be used

vvhen there is heart-danmaging overproduction of
. thyraqid hornon t hyr ot oxi cosi s, or on, exterpal
sincg iRy TIDKHTS 06 UM SSUR N0 GRES crasSEiad 164 Nepg, protect
eled SO chIPANRS b TRAEH) bl S8 EBIGR 7B o

againsitthe cytaddxdc effect ofededicaments likd thoae cised dmpartigutan in cancer
i nst _isch

therqp gk e kBT BT R BlsdBha S Toned pigfation witn

compotindPdethaFormmdlh ¢ afB/Hrthé PhatigcdutRallyBbéebble salts thereof is
I schem as of the nervous system especially of the

suitablenfar anhibiging dhe cyiptaxdianespreialy gardcb@tpx@ §idat%ﬁ@|cts ¢fosaid

comé@%@. %’Pﬁgegggtgo&lhgﬁé g?&{t%)gg Fgréﬁ'u 85;?:—50@ tﬁ%rci‘ié?(gla{o_m0|ty,

resulingfroms eviretiddtipnadtre Hel |ﬁhmbts§mfahe£ #efdditinelinpsssible to
suitable for the theratgy and prophyl axi s of diseases L
mcre@ﬁa the dopaof e cideloxts thprapputis\agesicatd(er fq PRpIRY tggmedication

S r ;
wit $5E% FALIORRIRLSTRY BI6 ot RARAKEUH Slo 25y 500 roragy can bo
considerablq imcreated by copddmationswidh BB-IE)fni"ﬂmwrslol ogi cal
depression, anxiety disorders and psychoses In t hese

cases it |s1possm|eto use the NHE inhibit

In adgiitiony, the WHET Bhibitarsekthgrinyentiosefi tha feromiail ﬁﬁddﬂﬁ@ae
phar%@%ﬂé‘é@%é@gbaci’e §5‘[E‘i ﬁ%’ré@‘%dncb@ﬁséd’ %&Bciﬁclarg is heart-damaging

nts, or car

overpuolaydtias ef thyrdtd thiotmbaes fthyrcﬁm&oméls o dmeﬁemaﬂtsubpllyi af¢hyroid
and wi_t h ot her i nhi

f NH t he
. hormones. The compounds oft e f%rmu?a I ancﬁor the pharmaceutlcally acceptable

salts thereof are thus suitable for improving therapy with cardiotoxic medicaments.

In accordance with their protective effect against ischemia-induced damage, the
compounds of the invention are also suitable as medicaments for the treatment of

ischemias of the nervous system, especially of the central nervous system, these

~ being suitable for example for the treatment of stroke or of cerebral edema.

‘The compounds of the formula | and/or the pharmaceutically acceptable salts thereof

are also suitable for the therapy and prophylaxis of diseases and disorders induced by
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sodi um dependent chl ori de-bi car bonat e exchanger
(NCBE). The conpounds used according to the invention
of the formula | and/or the 10 pharmaceutically
acceptable salts thereof are additionally |ikew se
suitable for the treatnent of types of shock such as,
for exanple, of allergic, cafdgliogenic, hypovolenc
and bacterial shock. The conpounds of the fornula I
and/ or the pharmaceutically acceptable salts thereof
a

overtralilicy bl B G B o R b B Sl 8 et o opiitic
disofdds | deitraily nfd%ceérdhra@bﬁdwlb@baahs Shfdsedfeisychological

aggregat| on thensel ves. They are addi ti onal | y able to
depregsippi anmdetystisordats ankpeyahesss e theseegsss ibiscrassitlg to use the

NHEh Gl SR SRR R PR By YA 5 shlbstances with

antléMlbbﬁ@éaW&?/fcﬂt@nﬂbsmh@fadl% mgpedieniss os @iambhidlanhyd rase
roteins is thus possible to reduce 2

mhlbéﬂorSmeaQ@mmg with: arajagrlamide, and with @ﬁhgﬁmh!talms of NHE or of the
sodlurplrd;%gné%ggﬁf Shl{)ﬁ‘&é ‘ch%rb%her e@?@hah (pl' I)S of the

I'nvention can ore ned wi th ot her
anti coagul ant and/or thronbol ytic act ive ingredients

The susboasds (19sd auesralrmRy torthe dddntiontof die furinulal and/bsthee
pl asm no\gen acti vat or st r ept oki nase, uroki hase,

phariueeylicalti aspepiable salts eresfiam adémoag%hlllswse sHttale frathe
treatﬁ%ﬁﬁ‘%f’&p%&% sﬁﬁa{ &/ &?‘Es %Pé&é\ﬂp%s o%ﬁé} id Eél{d%éﬁlé “hypovolemic

RHDOX ane receptor anta oh I'S

and baa:tephlcmoekt erase inhibitors, factor VIla
ant agoni sts, cl opidogrel, ti cI opi di ne et c Conbi ned

use of the present NHE i nhi bitors wth
The comperpest of thedrapuls and/enhsinhgr '35,'36‘?“*&0&'1"5@%%!3"3“9 salts thereof

can SRSV B8 E5BA0, 15 pr o BIfERL O B RERL A fBers becauss
they,aahnlNHEmnaltilty)rsj [=: 7 |abtmi05|hbrﬂntmlatela ngl'eyat:ohltbemeebaes They are
pr ol fer?}hlono cel | for e

ef f n . :
addifansTig ableio BRI GG aY SN RICE TRV FalFA9e RPN RO ter ischemia
and o ion) BRigRRo B X RarfekiBn aH0 S0 QIRAN: B gidihFof von
Wlllebeandsfactmramlfofahmmibmgeaﬂ@ selestin peditiasalt is/thiusaigssible to reduce

t t t. whi |1 I
and GG Reie rasfoTans ebBht & Sionhssil Hrombnditiss el HhE e
inhibfi% of RS Péé%rnﬂrﬂfe%t@ﬁ céﬁQHel%‘?or@rBé SoriBmeaclity Qﬂw'eﬁénhcoagulant
agents for chronic renal failure, cancers. It was

and/tpx'dbscbrbb@yh@asﬂlwﬂgmmem@laucma@u fariexample, reapmbinant gy natural

tissug fsshnbited Aivaide suplF e e dcebitifinacisthrombin
antagdrfists! RRIGDA anBigohri, enédicinal samtanédsanmﬁbﬁmy@@sm\ﬁty,

or di seases in which cell migration
thromboxane receptor antagonists, phosphodiesterase inhibitors, factor Vlla
antagonists, clopidogrel, ticlopidine etc. Combined use of the present NHE inhibitors
with NCBE inhibitors and/or with inhibitors of carbonic anhydrase such as, for example,

with acetazolamide, is particularly beneficial.

NHE1 inhibitors are additionally distinguished by a strong inhibitory effect on the
proliferation of cells, for example fibroblast proliferation and the proliferation of smooth
vascular muscle cells. The compounds of the formula | and/or the pharmaceutically

acceptable salts thereof are therefore suitable as valuable therapeutic agents for
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represents a primary or secondary cause, such as, for
exanpl e, cancers with a pronounced tendency to
metastasis. 10 NHEL inhibitors are further

di stingui shed by a retardati on or prevention of
fibrotic disorders. The conpounds of the formula I
and/ or the pharnaceuticallyAgpceptable salts thereof
are thus suitable as agents for the treatnent of
cardi ac fibroses, and of pulnonary fibrosis, hepatic
fibrosis 5 S and ot er fibrotic disor

d .
it BSien o MR P e e BB e85 i, and

can IheREbES BEIsBE AahtBYRSbELIBTHIES, adcits fFAMPb M Pénal Failhe, cancers.
heart and the prostate. They are therefore suitable

for the preventlon and treatnment of heart failure

ok RASER  En e ot o B MR

com umfst cﬁﬂﬁé)fornﬁi;lﬁ‘?%nﬂhﬁﬁﬁe bBafmh&dduticENacedafbisalts iereof are
in essential hypertensives, the conpounds 20 of

therefﬁee siakle as valuableiheraneuiis aoeatsdior disgasgs atwbmaﬁﬂ"émgration

oo AR o SR Bl ST RIRL BN ARE i
pronélinc&htetideviag euh@tastasior ders. I n these cases they can

be used alone or with a suitable conbination and
formul ati on partner for the treatnent of high bl ood

NHE@QQﬁ%F@% Aaduffer &l@ﬁﬁ%ﬂé’ﬁeﬁﬂb‘y ere@rtaé’tfd?‘ﬁﬁlsprevgl'ﬁtfn é}oﬁbiotlc

one or nore diuretitcs wt iazi
disomers.dihe ¢aropoutide aftthe Sornatld b ahdfomtiee phdrmaceutically acceptable

saltieOR AT TS HUADIFCE PASRS doh e HeGdmah Phoargiec fibroses, and of
pu!nfo'r\é%s%?ogf% hBp&ifd MToSE, rdridll ABREITEhd ofiéBibAsticdisorders. They can

[‘ori de, trianterene, spironol actone or eplerone, .
thus cbaruS@é fooths treatmemtef olgam hypsrisophies apf hm@rma@s%.rfpr example of

the @g}ﬁﬁaﬁmﬁn Cg%w&é’ ﬂ}egzcygﬁgglﬁ%ﬁ s&t%@@?fgﬁgﬁ,ﬁ Breven (Ig'n and freatment
of he@irl failde@ongestie Hiarefaflure : TMF ritfor thtd‘?enﬁ@ilcﬁ;ﬂeventlon of

i nhi bitors such as, for exanple, ramopril, enalapril,
prosiate hiegiplasia poBIasEEeiNyPerrapilt opri| . Furt her

‘beneficial conmbination partners are al so beta-bl ockers

such as netoprolol, albuterol etc., antagonists of
Since therarig sanémnheleefaﬁcm ] NHEdn|etS§eﬁﬁaidrp'p6rteBalryeg gbe compounds
of thé%ulé?ab@%&ﬁ@ghaﬂnﬁﬁﬁbélﬂﬁacé@it%é%ﬁs tTRBRAFd ddable for

genopat ri ant'agoni sts

the pPeTRTBPRGINS tréalETass o Bighcland BreshyemAag §0r aTestmeRtof

card@ﬂé'sélﬁéﬂ dﬁ@éﬁeﬁs qﬁ ttﬁ)é&eaéésetsrtha cah@mﬁée‘a éléﬁé oaswth a suitable
cominafiy and rerlafpn BEMEPT thech a%axe'éﬁpf G oSq BFSsye and of
cardibhasaularodiboricrs. AThusT forssxaagle vanepot mese dmrethrmwﬂh a thiazide-like
actiohMobBridrEgEs CAa0NE e A hOLdHata StedSht aht&Snists, such as
hydrochlorothiazide, indapamide, polythiazide, furosemide, piretanide, torasemide,
bumetanide, amiloride, triamterene, spironolactone or eplerone, can be combined. The
NHE inhibitors of the present invention can further be used in combination with calcium
channel blockers such as verapamil, diltiazem, amiodipine or nife_dipine, and with ACE
inhibitors such as, for example, ramipril, ena!épril, lisinopril, fosinopril or captopril.
Further beneficial combination pariners are also beta-blockers such as metoprolol,
albuterol etc., antagonists of the angiotensin receptor and its receptor subtypes such
as losartan, irbesartan, valsartan, omapatrilat, gemopatrilat, endothelin antagonists,

* renin inhibitors, adenosine receptor agonists, inhibitors and activators of potassium

channels such as glibenclamide, glimepiride, diazoxide, cromakalim, minoxidil and
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{ I't has energed that NHE1l inhibitors have a

significant antiinflammtory effect and can 5 thus be

used as antiinflamatory drugs. Inhibition of the

rel ease of nediators of inflammation is noteworthy in

this connection. The conpounds can thus be used al one

or in conbination with an amginflammtory drug for

the prevention or treatnment of chronic and acute

i nfl anmmat ory di sorders. Conbination partners

advant ageously used are steroidal and non-steroida

derivatives tieranfractvatony ofgbe mitochveddahiybidragasiive patassium channel
(mit8 RS cPAnfaf), AhitfoRCotiapls e, real di seases caused by

protoZoa, such as laria or coccidiosis in poultry.

It has addltlonaLIy been found that NHE1l inhibitors
It hag iesnerged diati NBE | inkibtersthaye seigniticani papnitarematory effertand can
thus BRG] Ay a%hﬂ%ﬁ&?‘ﬁrb@@tlnhibﬁ% diahereeals of'\ﬁ'ie@lfhtél"seof

t el nem as [ €S

N A e A LN %%Pew%%aerﬁﬁws e used alone

- or inajongtsih Qe |tthtanc ahﬁlﬁﬂaHnﬂTatb@Sdrﬂgifor Bengevaition ardretaent of

chrofigh Braf ARmER Bk A e BTt b Fhs ethrsapgpusty used

are stbm:@lmﬂwﬁc&xs@ro:dabbntmg‘iaemﬂamw afugs her oscl eroti c
The L:ﬁﬁﬂ:pﬂ[lﬁds ﬁfﬁiedlﬁ?!eﬁ eﬁ‘p b%lnuéé?i ltoocP c§§éa%€b cgused by

UCG

protqzee, ﬁﬂ@b@ﬁﬂn@ﬁ”@pi’%@@@fﬁiﬁ@ Iam@ftagem c 20 lipid
fractions of this total cholesterol, in particular of
It has ladditiowalie heen ywncmhpt bli—ﬁ1ni<mh(bjibte) shama lenefibial geHegt on serum

ipoRr RS, s Ooper VAR S gbH drauina ot Sve!s WEREy arellps hih,

calle@ gj’opréieﬁfe?ﬁs%t ey Pedaih @h'é&@eﬁ%'r@;ﬁtfaﬁw fIraRY development of
heart sease i s ascribed to the density

arterigssigietic wasniilardesions eﬁj:e;zlallmq@mnw iseasieoihe raduction of

clov i B POr e Sngletora s sShBralFeRpftk torafle prophylads

and fdgresdionsf alberbedenayidiisis. Basisbs thatredinttbni inhbtal serusn

show val uabl e therapeutically utilizable properties
cholgsteradb ikisi pattieWarnimpeitantdg reducesthenropepion af spesi§ic atherogenic

lipid g%g@%nn% fszfﬁgé]g%b@%grby oﬁ @%@%ﬁla‘i‘%‘?tfﬁ%er ve%% tﬁrf%ﬁ}otems (LDL)

and ekihenplegy Idwldehsxt limopeatetrd (VieDR), becatied thesk lipid fractions
cholesterol- and lipid-rich diet or in_cases of

reprasenh anagheroeriRkdRriordPY 6paFaYng Proterliva instien agamst coronary
nearBFRSH ) ot e RO RIS SR ypepidomics
shoudIf be abletooeduee oot onlyasiab sholegterdl batnint particidas s &1 DL and LDL
Serup é}_qle];?? é%(ﬁgﬁpgéﬁ% {j ﬁ%ﬁ S(S\LE)@,@I . Q‘Eae é‘ grth;?{\@g%’l ithhlbeité?'rslsﬁgw valuable
ther@é@ﬁ&él lﬂ&gb%s%l%géH 51 Yelaligh to dgﬁlﬁ@ﬂ}:i’ﬁg thé‘ serum lipid levels.

ocCl |onW|t etes. In a tion
Thus, tebsigoifisahiareducedhe elevated serum concentratlons_of LDL and VLDL as

observed, for example, due to increased dietary intake of a cholesterol- and lipid-trich

diet or in cases of pathological metabolic alterations, for example genetically related
hyperlipidemias. They can therefore be used for the prophylaxis and regression of -
atherosclerotic lesions by eliminating a causal risk factor. Included herein are not only
the primary hyperlipidemias but also certain secondary hyperlipidemias occurring, for
example, in association with diabetes. In addition, the NHE1 inhibitors lead fo a
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-- 21 marked reduction in the infarctions induced by .
nmet abol ic abnornalities and, in particular, to a
significant reduction in the induced infarct size and
the severity thereof. The conmpounds of the formula I
and/ or the pharmaceutically acceptable salts thereof 5
are therefore advant ageousl yoysed for producing a

nmedi canment for the treatnment of hyperchol esterol em a;
for producing a medi cament for the prevention of

marfid GRBAGT . iofetidis it e oSG B R8s End. in

partielileeusi NsigaifioBst reaaeiin inahetiRudeidamingt ire andlthe severity thereof.
treatment of diseases induced by elevated chol esterol

| evel s, for producing a nedi canent for the prevention

The gBH}p%QJ {jg oft Pmﬂ a igér'?og&sﬁ]% Méq%%ﬁgu@éllﬁ'fﬁ%%%ﬂeaéalts thereof

Ion, or producing a

are themferd a@rarmgbdusganmmr@fro@jdwg aseedicaraest fon ﬁusc’edatment of
hypertensi on, for producing_ a nedi cament for
hyp%f?w&ﬁ*ﬁr@ﬁ% dok lP@QPﬁE’Hta prediganesnider fgﬁdgpgentmﬁf@jherogenesm

for p?w%ﬁflégﬁedéé%ﬁ?ﬁlg @fﬂ‘?é Pﬂav%nﬂ@ﬁ' LAATRAIMERN oft iRerosclerosis, for
pro_dbymgra:hre!dmrﬂlf@mﬁm_ predertesh amditreaiwdri of deleases induced by
eleviEd Rkt VPl ErmSRuin @ ReomsPt i o erswpron and
treatﬁ%t%@ﬂ%‘ébsé@fndhﬁ@d Wy%@ﬁh@%l d?éﬂnéﬁcﬁﬁ%ﬁﬂ’bd@émg a medicament

hyper chol est er ol em a-i nduced and endot hel i al
for tm@/slrayﬁattmm anil ingaboent clatheeascleypeisindyseddypengnsion, for

oo OR3P 9 SERPCSIL BN b B oo

throrfBéséd, et pretuciag diedicahtir Joethel reventionnshd-edataisht of
endot hel i al dystunction-i nduced coronary vasospasns

hypeéﬁaplﬁ@t@weweamdgeeﬁ engrandodhlial dsfupelitiipdrged ischemic damage
and @8 fgnréBémrf@QSHHr ﬁféec#g égg@bg r?grég%gﬁ{ t'fcﬂ' t|1e prevention

and tmailm@mgjf @ypa&holesmmwmuangduwamehdﬁﬁéhalrdysmnouba mduced
and angi ot ensi n_receptor antagonlsts A conblnatl

cardigg hyReRreriie ARG cariomyapaibianand pf cangestive peart fa'ﬁ” e (CHF) for
prodBQi RneY daﬁﬁﬂéﬁ ﬂﬁ%ﬁé@@ﬁt@rﬁ%ﬁ%ﬁg@ﬁ%@?ﬁ P%%@go%%terolemla-

ve I'ngre ring
induq:ndaaﬂd ehbgtheiialdyasfundiicndndu@d cadnatyasesospasmstand rafocardial -

er G oS 3305 s P TaPie o bt lercers i
combENETPhTS 1y NAERRS LRI, DALY O, gt Eopyerin
enzyaec @t Epinbibitars and Begmxbeénsm resaptor ardagenistst Avanmalbihation of an
NHEdel'{E)gaia E) glfé\%gt] ﬁﬁ % Ja: eefhfa?r'?‘lgcgnﬂlcjca I? %885 Otagl?aesacf’fcs thereof with
an active ingredient lowering the blood fat levels, preferably with an HMG-CoA
reductase inhibitor (for example lovastatin or pravastatin), the latter bringing about a
hypolipidemic effect and thus increasing the hypolipidemic propérties of the NHE
inhibitor of the formula | and/or the pharmaceutically acceptable salts thereof, proves
to be a favorable combination with enhanced effect and reduced use of active

ingredients.

Thus, compounds of the formula | and/or the pharmaceutically acceptable salts thereof

lead to effective protection against endothelial damage of various origins. This
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30 Thus, compounds of the fornmula |I and/or the
pharnaceutlcally acceptabl e salts thereof 'lead to

ef fective protection agai nst endothelial damage of
various origins. This 22 protection of the vessels
agai nst the syndrone of endothelial dysfunction nmeans
that the conmpounds of the fgrnula | and/or the
pharmaceutically acceptable salts thereof are

val uabl e nedi canents for the prevention and treat nent

oror Bl R A TP BB bR R Bar t

the ¢ordp cﬁm*shﬂrtﬁé foreiulg i andicettie peavnidcautiaslhaaRiptalNeayits thereof -
and di |l ated cardi on%/opath and thronbotic disorders.
S/

are yalugpie medicaments fpy thearievesiiniuand eaiwent of gerenans vgsospasms,
pen;?ﬁe?als\ws'ég@\ﬁghége R[e EEL???%S (mew cla{q%:it?aﬁlon athelrog]enesm and

- athefc@il@b@q@pl@ﬁb@nﬂ@:maﬂiyp@rﬂr@ﬂ)y ard dilatedcardioybpathy and thrombotic

connection be beneficial, to enhance the anti di abetic
$vity and quality of the effect of the conpounds
of the invention, to conbine themw th a biguani de
such as nmetformn, with an antidiabetic sul fonyl urea
it has achitasaly bbam ifcnimd it Nei T lnddmtorst stebsuimbialim thedrgatment of non-

insulficiepdadpt Efebeige VP W, brahadi reslataoetseing Sestdined. i
mayﬁr“i 9’%’ %nﬁgct%'nfﬁeeb@ﬁﬁﬂc?éi MoNdrian@k i1Re ahfdiBbefd® a&ﬂl\ht@r #hd quality of

inhibitor, wth an insulin sensitizer or Wt

~ the e?@gt pt ihei atemp@ingiscefdhe inveadian doaambina ternovitt 2 @dﬁt@nlde such

as me R D pReabSic Al Rids 800 S difirids, qirerice.

to[bdtékﬁidéeéft@!,wmglmbsid@bé intsipiegy Wit PPAW&Q@:MS&@M
can therefore be used as nedicanents for the 20

rosightazpant pieglitaaane elat WﬁhtﬂndﬂSLF'@t%'Odﬁﬁtéﬁéﬂﬁ@f@ﬁi ad eidsteation form,
with g%@ ﬂ{oﬁ‘-b&;&h%nﬂﬁw ?@I‘L&%ﬁeg of i Q%%gnt!?ﬁﬁopat hy,

retinopat
ot her dlsorders occurring as a consequence of

Besify ik s FORi-bB s et e PG g forauia 1 andior the
pharmegieutcaliytacceptablel egits tHesebfunotiaterast tbeMdeavetaprmenitof |athe
comﬁlﬁﬂﬂ}a@é‘%f 8%?\%&5*‘? | Cu?r'i‘aﬂféréfo"f‘é b@%@@easf rﬂbﬁ]c%fnérﬂs??&ritﬂe

preveghinieand Uﬁatmﬂgp ilateida m@ﬂ% r@mma @T@@ sreah apdiabetic nephropathy,
dlab@ﬁcoﬁ@.?rbbé(m elifpetis ré’tﬂﬁi @%He%c'c%‘?dﬁ@myé Qﬂﬁmrﬁj ofhef disorders

he subse dent stressing r si on
oCUBINRRE O d%h%he ﬂﬂé/x 40 7y hia Conrangon e
advaetdgouslyagmbistd dwmg@mdmbeﬁcmdieamenfs jubtedetribed under
NIDDM treatment. The combination with a beneficial dosage form of insulin should be

particularly important in this connection.

NHE1 inhibitors show, besides the protective effects against acute ischemic events
and the subsequent equally acutely stressing reperfusion events, also direct
therapeutically utilizable effects against diseases and disorders of the entire
mammalian organism which are associated with the manifestations of the chronically
progressive aging process and which occur independently of acute ischemic states
and uhder normal, non-ischemic conditions. These pathological, age-related
manifestations induced over the long aging period, such as iliness, invalidity and
death, which can now be made amenable to treatment with NHE inhibitors, are
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30 manmal i an or gani sm whi ch are associated with the
mani festations of the chronically progressive aging
process and whi ch occur independently of acute
ischem c states and under normal, non-ischemc

condi tions. These pathol ogi cal, age-rel ated

mani f estati ons induced over %fe | ong agi ng peri od,
such as illness, invalidity and death, which can now
be made anenable to treatnment with NHE inhibitors, are

e 5 BT Mich 26 ERI MY BAuGHPur 358D41aRl hrpasian v
organgriid 108 fliheticothepsts dpgdTempERRIINH Impdsitimtie ading
the aging organism Disorders connected with an

Oorgagyfdnys el at ed functional inpairment or with age-rel ated

. 5 mani festations of wear of organs are, for exanple, '
DisorggrsiGeaaegiearith as gerdelaiedfuncianeli impayrmsnt opwith| agsgrelated
e R oAbt Te oo Tieand
reaciicet herings dRePalS FsamiERCion Aici relaalien regiogs, This age-related
declieesn mh? aéac?ilvmxz ef sesdeld tmecmwmtitm\gaa@#ewfxizsg stiranli awicich are an

{ n LTl n :
essetpficeb bt arlERb iy Rk e are] s o il RNY R 0 o
significactly elimeatedon @dwusead tydNIIE infibitersi Pnerapoetact upktion and a
meag@%ﬁﬂ thb tfaiRfensPes @ thd ﬁaatchﬁ’gﬁb%%% g%oitg Efétf: Iﬁglﬁkgéé bPFetardation

e age-rel ated progressi. in en | L
of thgﬁgpor@gtpg ,p’roggﬁﬁglﬁndr&ﬁnggth@pqalrﬁmsgirg:(ylonhwgmhfan be eliminated
high?i@g\hifitmm H:%I/\IHE ifiﬁﬁaitbrﬂﬂﬁimietwrﬁpol}rml% o‘fCtﬁ@%mdﬂt a ;Dfanﬁﬂ@@ the
ornmul.a | "an r e arnaceytica acc a
prargicigtifaly S5 e s PRearaR IS Y ta s stiesie forne
treattmerd amepreventioor eMbetagerretsted peogrgssior limerdothelial dysfunction,
eSpé&ﬁé?‘?’L‘?ﬁeﬂﬂdeeﬁ{ g%glg}d%%h_al dysfunction, 15 especi all y

erm I'cati.on. An exanpl e of another
vari abl e characterizing the aging process is the
An exeanipisef anotheevaraiie chatagtarizing thef aging precass iathe dédine in the

e t i .of -t . M .
cont%%%t?zﬁg d(f) még ﬁ?arg%ﬂtﬂﬁgé H%glrlrzg '"%ﬂ?,sg_bg‘?ﬁﬁtﬁ?@@dé REHHES required
pumping; Qitewcyf toe hepd. hbardiminshedeifisiengw ot hebeat as geconsequence
of th@Qigitty ProRess & inSmbst dH2eE cOARBELeAAMTES W§Sfuiclibn 8f the heart which
. dyst unction, of the _heait V\:hlcg,h IS cau&}e?d I nter Iaml a .
is caigodiiigsaid BY dgPOSton BLePRRPAive JB8US IN eamigerrdialfissue. This
depdsitiusf. cohimiestivel igss isicharadtedzethiey bih itcreass llfthieSNeight of the

racter y e | . W\ej J

nearf /4o fordei e or e hERH R by Betibdd Talibg JinctR. 1twas
surprigisg thattit was passibcalmost completely teashibit suph aginggpftthaheart

1 ) et
oo TOSEROERLE SO BTRILA LS g i il e
thereoh gpg thug outatangindlyn suitaide frrdbe tiesdment ard pravaptien shheart failure,
of congestive heart failure {CHF). Not only is it possible to cure a cancer which has
already occurred through inhibition of proliferation, but there is also reduction and
highly significant retardation of the age-related incidence of cancer through NHE
inhibitors. A particularly noteworthy finding is that the disorders, occurring as a result of
aging, of all organs and not only certain types of cancer are suppressed or occur with a
highly significant delay. The compounds of the formula | and/or the pharmaceutically
acceptable salts thereof are thus outstandingly suitable fpr the treatment and, in
particular, the prevention of age-related types of cancer.

With NHE inhibitors there is now found to be not only a delay, shifted highly
significantly in time and beyond the normal statistical extent, in the occurrence of age-
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‘antagpnisis, disretios,

thereof are thus outstandingly suitable for the
treatnment and prevention of heart failure, of
congestive heart failure (CHF). Not only is it

possi ble to cure a cancer which has already occurred
t hrough inhibition of proliferation, but there is also
reduction and highly signifggant retardation of the
age-rel ated incidence of cancer through NHE 30
inhibitors A particularly notemorthy finding is that

relattgae d' rr§oo r?il thgﬁ)l g%riséﬁ?g%eﬁ éﬁ&ig%ﬂﬂ%&% ﬁgagg\’ées%felsalitver efc.,

but éiS@Qriﬁéiﬂ?‘élgﬂ’ ficd@edElaith baﬁcerhmhé)élcﬁdrgndnl thatbnttahaYhere is also
The conpounds of the forrmula | and/or the

surppsiagiyst Balergation of diteiepamBriens wihiah hamioddite begntashievable by no
otheg gﬁb%g&kg@iiﬁ @%ﬁ#gha{up& a%réﬁ@éﬁ@‘eﬂua‘?{h‘iqpué é‘ﬁ?ct of NHE

inhibttarcglso Makad it hoddittle] besibes thsusdef tha @ctwe}ingredieldits glone on
ni fi cant in

be not only a delay, shifted hi%émy 8
humﬁﬂﬁ@na@a‘"ﬁaisoimcqrn ingdhaes NI ifoes witBatlagiiactive Pﬂﬁ‘&'ples

r
meaggré%ghé@’éﬁ\tgn% é‘ﬁifn urairﬁij@ul@t%éﬂ‘l ﬂgéﬁagg%cf)inviérbnmy and which
are baseerores diﬁereMeaihexusm dfiagjuby Sugnclassesof atetivayingned:ents used
of .t he cantrary, there i

in geE R EiGaicH| 1S SR 1 1B REQUAT \GenTns ang SUbHEBRes With it oidant

activﬁgss’h@e dRére 9 %%n%“lé‘tlo%@&h%eﬁ%a‘i&ic 1BEB ¥ FB PR and the aging
di canents or by any natural products. This unique

process,dbe combinion witthilistargmeeasuses wak dakd plape deii exagnple with

anpeffi GO EhRE i ol e WiEe BEnabe oSl RA iRt hin

hypotérhdived iritlicafénts @uBh BBGVITH AEE inARRBEE, @Pgicieisih aeEssor
and nat ur al ig@gycts whi ch are used in gerontol ogy and

ehannaliblackesnetcnet withingetabelistaosmalizing
mediRdfEnts ?ﬁ&?és ?B?Iﬁgfergﬁo%ﬁhﬁ%'ﬁ%ﬂks used in

gerontologi Ca erapy are: particular vitamns and
substances with antioxidant 10 activity. Since there
is a correlation between caloric |oad or, food inta

The gorappHRdS gl g fOfmieil@é@d/@memmﬁaewﬁallwapﬁe@ﬁﬂéieawfs thereof
are tHFé‘éHfs%cﬁﬁ@y%ﬁt@?lglf?f@e v@ﬁ@d?bﬁ?%{% ['éiateaﬂﬁggigﬁcﬁgnges and for

suppr essant se POSSI 0 consi
prolonginy lifetwhile retdihing fayitigh epslityeofititeli canents such as with

The Grpadmsol BV e Sletne s ogﬂievﬁéiﬂ"asrts%d'um -proton
antlpgﬁ%r‘g@%ﬁiﬁ@&ﬂférn%h'ﬁﬁiag ina Ié’i‘@‘é &t SF ft (etSﬁgntiai

er ol ri ng agents. e conpou
hypeﬁenaiohaaihemmemsishdlablemmefice)us atsal |hgzrwsedpn abllsswbihtare readily

amenald Eh mas GrmatE. PUshpEdor PRatols i AgedosHlas; Bptelets o
leucocytes. The compounds used according to the invention are therefore suitable as
outstanding and simple scientific tools, for example in their uée as diagnostic agents
for determining and distinguishing different types of hypertension, but also of
atherosclerosis, diabetes and the late complications of diabetes, proliferative disorders

etc.

Also claimed is a medicine for human, veterinary or phytoprotective use, comprising an
effective amount of a compound of the formula | and/or the pharmaceutically

acceptable salts thereof, together with pharmaceutically acceptable carriers and



10

15

20

25

30

prolonging life while retaining a high quality of
life. 20 The conpounds of the invention are effective
i nhibitors of the cellular sodiumproton antiporter
(Na/ H exchanger) which in a | arge nunber of disorders
(essential hypertension, atherosclerosis, diabetes
etc.) is also increased in cgdls which are readily
anenabl e to neasurenents, such as, for exanple, in
eryt hrocyt es, platelets or |leucocytes. The conpounds

a5 A B A WS BB G o

medRsataHte i n thel r use as d| agnostic agents for
determ ning and di stinguishing different types of
hypertension, but also of atherosclerosis, diabetes

Med %gnérgg \n}h?cth OCI'RBE# % %nﬁfofgﬁé?%%ﬁﬁa | Qﬁn‘%? {Ifér ?ﬁér\‘ﬁacautically

I'sor der's clalne a nedi

acceptale saﬁ@thﬁre@m‘ah iprth I@h)dmbﬁcbre bt Ia‘dmlmsﬁared Offﬁp exa:inpga orally,
an effective amount of a conpound of the formul

paregieialy, intravasedphs rastallve RPIGHtangQusit eieinbalation; H@rrérsferred
admh@ﬁ%ﬁﬁrb%d Heﬁé‘ﬁdéﬁ%ﬁ%bCp%'rﬂ;éﬁf%ﬁ%&@h?ﬂc%aéfrthé 'E:I%ogﬂ"@r The

compolghids ofdke fainaurie [mmay moceorsr hat used alohd ootdmther with
canents

har ngcqgl o |caI ctjve ipgredients.or

pharieL e R nite B PN GG T hGTAD Mediging. The

medﬁ‘:ﬁﬁ*‘é?fts b@ﬁer@hﬁbﬁﬁfbﬁ%'a‘bﬁbé Yhgred @H%‘%ﬁttﬁé %k § Bnd/or the
hereof “can I1n thrs connection be adm ni stered, for

pharmempttmllycﬂca:ep;able palieiiteseal inyan amounivad fous |0y01 mg to 1 g per
dos rec# ally, percutaneously or by inhalation, the .

OS€ ¥ ¥t erred adninistration being dependent on the
particul ar characteristics of the disorder. The

conpounds .of the fornmula | may noreover be used al one
The gxcipiggts sidtablg far the Hasinee ehaireageudical formauiadionase ramiar to the

skille\rfrie‘?\gsmep%%g%%fé' |§BQ ér‘fkﬂb\ﬁ%‘& gé&ﬁ@?soty% stlg]eg;ormers,

canent's dgenera I Se a ve Ingre

| suppbbﬁorf)maﬁelsatdblarﬁidcm’ erﬁtb eanqb bremactus ir@&édi [&nia@ametsaliﬂ is possible

salts thereof jn an amunt of from Q, Olqr}g to |
to usge iy axgMple, dioxidaNks. cHisRErsante a@MEIsiTiers caaifoREs, orings,
ion are famliar to the 15
pres@&ﬁf?@%%ﬁm ?FF%QF%IB?%aSi s of his expert know edge.
Besi des solvents, gel formers, suppository bases,

For q:%? fbf gra :a?jlnﬁgatsﬁ'aggn,&hm hc?ge §§é{p‘6ﬁa{ﬂé‘ gr Sl with additives
su:tap[gaf\?gﬁl% gﬂFﬁseg 586K 53 %‘éﬁ%rs,eﬂ%lbﬁkéﬂsecfr%eﬁﬂﬂhéﬁt@!’@nd converted
by conventional methods into suitable dosage forms such as tablets, coated tablets,
hard gelatin capsules, aqueous, alcoholic or oily solutions. Examples of inert carriers
which can be used are gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, especially corn starch. It is moreover possible
for the preparation to take place both as dry granules and as wet granules. Examples

of suitable oily carriers or solvents are vegetable or animal oils such as sunflower oil or

fish liver oil.

For subcutaneous, intramusbular or intravenous administration, the active compounds
used are converted, if desired with the substances customary for this purpose, such as

solubilizers, emulsifiers or other excipients, into a solution, suspension or emulsion.
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preservatives, solubilizers or colors. 20 For a form
for oral administration, the active conpounds are
m xed with additives suitable for this purpose, such
as carriers, stabilizers or inert diluents, and

- converted by conventional nethods into suitable
dosage forns such as tabl etsygcoated tablets, hard
gel ati n capsul es, aqueous, alcoholic or oily
solutions. Exanples of inert carriers which can be

ExalfBES S FHITEE SHESR 2t Vs DYsORYIA e P SBARGR: o 0. othanol,

 propeReegiyaklol, 9wl Sealgar sb[htlbﬁs 50EIE Y 8fude8s r PhahnitbPolutions, or

the preparation to take place both as dry. granules and
else ggnigiure if e vedousselpntssneionedi t abl e oily carriers

or solvents are vegetable or animal oils such as

sunflower oil or fish liver oil. 30 For subcutaneous,

Suitabilé B8 Phaebasutital farriusatRInofas adainistraticraini ts fotnhef aerosols or

active conpounds used are converted, if desired w
sprayhares (@/sexaiorle. sQlstionshSysPensions or QGW%%@ Ofstb@rﬁcﬁge mgredlent of

e GBI Ry S S-S 3 SSbeSgBh Ep 41 ©

pharsm(:te&m&ailysa:dceptame aoleentgichras, pxlnpsrtmluml ethlnokdrn \mteqror a
as. we|

mixtdye & goan sobieits. Gie BmHatBh Shalb du s b rEieaing cafiain Sther

: pharﬁ@c@hhéﬁ]?xc@fent? 'sﬁgh 8s @u?‘ﬁaﬁg ‘ﬁtsOfent\L!i]E:ﬂléﬁr é#ﬁd@ta%ﬁl%l%maﬁd a

ment | one Sui tabl e as p rmaceut | ca or mul at’1 on
propelantgasi Bush aapreparationtricemily coofaireethesattive ingredientinsa

concBhfae LAY o 361 BleliuagHERRIR AR o P fiNERAERS

pharmaceutically acceptable salts thereof in a

pharmaceutical |y acceptabl e sol vent such as,
The gesagebtuﬂ the ackve mwedient ablherforraulad to rhsadm@lmregluand the

freauefey SF pemraRat it HepBhudh TR beedol A W BRron iRyen of the

commuﬁdsalmt addiisuhby fliserah thethatitretind gevesity shtheddisorder to be
propel | ant gas. Such, a preparation normally contains

treatpg, @na@tn. ihe sexgAaei waight and Individkaliespensivenssss dig mammal to

be trbSed in particular of about 0.3 to 3% by wei ght. The

sage of the active ingredient of the fornula Ito be

adm ni stered and the 15 frequency of adm nistration,
epend ont otec and dyr at i of acti

On A AR SRS a0 LRRRHNS RIS BRI CATIPEIG st?fqmaceutically
ccosBY b6 Grtdriofls SNSRI YEE s8R RO ke o0
0.01 rmagthga,ltota)maximum of 10 mg/kg, e.g. 1 mg/kg, of body weight. For acute
episodes of the disorder, for example immediately after suffering a myocardial
infarction, higher dosages may also be necessary, e.g. up to 4 single doses a day. Up
to 700 mg a day may be necessary, in particular on i.v. administration, for example for
a patient with infarction in the intensive care unit, and the compounds of the invention

can be administered by infusion.
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be treated. 20 On average, the daily dose of a
conpound of the fornmula |I and/or the pharmaceutically
acceptable salts thereof for a patient wei ghing about
75 kg is at least 0.001 ng/kg, e.g. 0.01 ng/kg, to a
maxi mum of 10 ng/ kg, e.g. 1 ng/kg, of body weight. For
acute episodes of the disordgr, for exanple

i mredi ately after suffering a myocardial infarction,
hi gher dosages may al so be necessary, e.g. up to 4

List ﬁt@&ggﬁﬁ’gﬁgna day. Up 25 to 700 ng a day may befor

particular on i.v. adm nistration, .
ADMERNPl e for a pasbRitionM Histribiftishct inefabdlisineekdtedO8i -V Boxicology
care unit, and the conpounds of the invention can be
DIP adni ni st ered byilpap@gyoptheBo 27 List of
bbrevi ati ons: - rpLi - distribution -
DMF?ret abol i sm - e‘x@%ﬁ‘gﬁw%{g%ﬂgg?ogy DI P dii sopropyl
DMS® her DVF N, N- diifretHyy siilfoxidgen de 5 DVBO di net hyl
~sul foxide EA ethyl acetate HEP n-heptane hERG human
EA et her - a- go- go- M4 @eatalene HOAc acetic acid 10 KOt Bu
gpPot assi um 2- neth an-2-olate MOH et hanol np
H mel ti ng point lel%é@éﬁ? butyl methyl ether NW
hERG- et hyl pyr r ol indinrarRethiee-a-dbg&Felabedrgeseper at ure TBTMG
N'-tert-butyl-N, N.N , N -tetranethyl guani dine THE
HOAGet r ahydr of ur afCBiGARe 1:

KOtk [ 5- et hanesulgbpmuunt A ABRAIBRSRIZ-bany| - 3- pent atf | uor
osul fanyl - 20 phenoxy) - 2- net’hyl benzoyl ] guani di ne

MeOH methanol

mp meiting point

MTB tert-butyl methyl ether

NMP 1-methy!pyrro|idih-2-one

RT room temperature

TBTMG N"-tert-butyl-N,N,N',N'-tetramethylguanidine
THF tetrahydrofuran |

Example 1: N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanyl-

phenoxy)-2-methylbenzoyilguanidine

0
e \S,/o
o)
O .

[e]
/

\\

|
S

MmO
AN .
-—..cn—"

A

H,N" “NH,

a) 3-Pentafluorosulfanyliphenol
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OS OF FMOF1 F~O F S ONO H2Nt, NH2 " a)
3- Pent af | uorosul fanyl phenol 28 FF F/\% \C3 OH F F
F 5.0 g of 3-pentafluorosul fanyl aniline were suspended
in 50 mM of a 35% aqueous H2SO4 sol ution. Then, at
0C, a solution of 1.57 g of NaNO2 in 5 nml of water was
5 added dropw se over the copgse of 10 m nutes. The

m xture was stirred at OC for 40 mnutes. Then a
solution, cooled to OC, of 8.56 g of Cu(N03)2 in 50 ni
of water was added to this suspension. |mediately
thereafter, 3.26 g of Cu20 was al so added, whereupon

mar ked evol uti on of gas was irvabl e. 3 extractions

each with 100 m of CH2CI2 @ carried out, the org.
phase was washed vvithé:1 a saturated 10 aqueous
- NaCl solution and driedsgver™ HbHand the sol vent
was renoved i n vacuo. FChl* mat ography with DIP on a
short silica gel colum Rafforded 3.5 g of the phenol

| or | . EA/ HEP 1:
5.0 ngﬁ-%%n% UBSQS o}amylamhné were suspenggd in 50 m? of a 3(5%) aqueous

stﬁéﬁg@gq;gg{eg%éag@@ 7 4 BRSSO B VRN Sias

added dropwise over the course of 10 minutes. The mixture was stirred at 0°C for40

minutes. Then a solution, cooled to 0°C, of 8.56 g of Cu(NO3)2 in 50 mi of water was

added to this suspension. Immediately thereafter, 3.26 g of Cu20 was also added,
whereupon marked evolution of gas was observable. 3 extractions each with 100 ml of

CH2Cl2 were carried out, the org. phase was washed with 100 m! of a saturated

aqueous NaCl solution and dried over MgSO4, and the solvent was removed in vacuo.

Chromatography with DIP on a short silica gel column afforded 3.5 g of the phenol as

colorless oil.

Rf (EA/HEP 1:10) = 0.15 - | MS (EI): 220

b) Methyl 5-methanesuifonyl-2-methyl-4-(3-pentafluorosulfanylphenoxy)benzoate
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FI \ .0 FFs1 OO0 O- 29 600 ng of nethyl

4-f | uor o- 5- met hanesul f onyl - 2- net hyl benzoate, 700 ng of
3- pent af | uor osul f anyl phenol and 1.6 g of Cs2CO3 were
stirred in 4 mM of anhydrous DM at 100C for 3 h. The
m xture was then cooled to RT, diluted with 100 m of
EA I'I[ and washed 3 tines wisp 20 mM of water each
time. The residue after drying over 5 MJSO4 and
renoval of the solvent in vacuo was chromat ogr aphed on
Sili

600 g & el et pfe-srihetsnzsulihPrefefSiin 53t %ba?“ﬁﬁ
o oS ATIoIARTBH BRI 7 1 5B LMo AL AR o
DMr—‘}NQq]dfo'm/ Onyellmgt@&(?ﬁa%ﬁ\ﬁr(g%pen W‘EHhthd ith 100 ml of EA

anesul Iuorosul anyl phe
and n@shipd temeoaita 2lemeofiwatrleaet timme. m raisidule £ftYodrhNGS over
at -40C. The reaction mxture was stirred at this
MgSnaed sarooeal fof the Solventinescan avashenopategrdphed on&litagel with
of ice. This mxture was stirred for 10 mnutes and
DIP t {¥hmgrd apealaiess albwers pbiginad. of f with suction. 3.89
- g of a pale yellow solid were obtained, npl45-148C
(with deconposition). 20 Rf(D P)=0.09 d) Methyl

Ry (ﬂ]ﬁy()/l (ggyno 3- pent af | uor osul f anyl phenoxw')séfs‘rgg hagesul

nmet hyl - benzoate

¢) Methyl 5-methanesulfonyl-4-(4-nitro-3- pentaﬂuorosulfany[phenoxy) -2- methyl—

benzoate

3.50 g of methyl 5-methanesulfonyl-2-methyl-4-(3-pentafluorosulfanylphenoxy)-
benzoate were dissolved in 100 ml of 90% HNOg at -40°C. The reaction mixture was
stirred at this temperature for 10 minutes and then poured into 800 g of ice. This
mixture was stirred for 10 minutes and then the product was filtered off with suction.
3.89 g of a pale yellow solid were obtained, mp145-148°C (with decomposition).

Rf (DIP) = 0.09

d) Methyl 4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-2-methyi- -

benzoate
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300 FBI ,FF-1S30 $ FM5 0 HNO 0 3.80 g of

nmet hyl

5- met hanesul f onyl - 4- (4-ni tro- 3- pent af | uor osul f anyl phen
oxy) - 2-met hyl - benzoate were dissolved in 30 m of
HOAc and 30 ml of MeOH, 200 ng of Pd/C (10% were
added, and hydrogenati on wasggarri ed out under a
- pressure of 6 bar of hydrogen 5 for 24 h. Since
reaction was still inconplete, a further 300 ng of
Pd/C (10%, 30 m of HOAc and 304 m of MeCOH was
added, and hydrogenati on was contngéﬁd under a ‘
pressure of 6 bar of Il_:lydrogen forS24°h. The catal yst

was then filteredFoQff and th sollvents were renoved
in vacuo. 3.4 g ¢ A~pat ey wer e obtai ned, np
175C (with decorrpgsit 10

B) 0.44 e)
Met hyl 0
4- (4-chl or osul f onylLN3- pent af | uor o3ul f
t hanesul fonyl - 2- met hyl benzoate 01 F Id
FME O ::(:: S0 15 0SO O 3.4 g of nethyl

3. 8049 (of neethPIcG- &éﬁﬁéﬁ@a‘dlfbﬁﬁ%(ﬁ-ﬁWBWmm)oéﬂmylbhﬁﬁcsxs})m -methyl-
yl -2-nmet hyl - benzoate were dissolved in of

bensaele wesngiONEn 008l GhHORRERED Ml oo MaDH 2L EPA/C (10%)
werd BN BUAER YL Sy ATr AOSPUULEDAEL B3P fnscrogen
for 2dd1. Bihca redctiof wasestilltiheoraplets, e ’inlfrthér GDﬁ lmt!@sf Paﬂﬁ:e(ﬂl%) 30 ml of
HOAqu?(qﬁj {sﬁm\,\a\éé\ﬁgég o %éq,eqc rgrgigmqo g%nq pnayvas contlnued under a
pressure of 6 bar of hydrogen for 24 h. The catalyst was then filtered off and the
solvents were removed in vacuo. 3.4 g of a pale gray solid were obtained, mp 175°C
(with decomposition).

Rf (MTB) = 0.44

e) Methyl 4-(4-chlorosulfonyl-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-2-

methylbenzoate

3.4 g of methyl 4-(4—amin0-3-pentaﬂuorosulfany!phenoky)—S-methanesulfonyl-z-methyl-

benzoate were dissolved in 30 ml of HOAc, and 30 g of ice and then 30 ml of a
saturated aqueous HCI solution were added. A solution of 0.56 g of NaNO2 in 5 ml of
water was added dropwise to this solution at 0°C over the course of 5 minutes. The
mixture was stirred at 0°C for 10 minutes. This solution was then added in portions foa

suspension, cooled to 0°C, of 12.4 mg of CuCl and 125.6 mg of CuClp (dihydrate) in
100 ml of an SOg-saturated HOAc. The mixture was stirred at RT for 2 h and then
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. suspension, cooled to 0C, of 12.4 ng of CuCl and 125.6
mg of CuCl2 (di hydrate) in 100 m of an S02-saturated
HOAc. The mixture was stirred at RT for 2 h and then
31 diluted with 300 ml of water and extracted 3 tines
with 200 mM of EA each tinme. After drying over MySO4,
t he solvent was renoved in varuo. 3.5 g of a viscous
oil were obtained and were reacted further w thout
purification 5 f) Sodlum

s R BB ET3 BA LB e

dryirl \}ér"TVI?go Clhe/ sd[véntlﬁ)vaé\lf%;nﬁiﬁemn&a%ug 96 gt dviscous oil were

-(4-ch orosulfonyl 3- pent af | uor osul f anyl phenoxy) - 5- e

obtatregineslwEmnidactadt fuethby Witkoabaurificatios. added in portions
to a solution of 8.10 g of Na2SG3 in 75 m of water
at 70C, during which the pH was kept at about pH=1 0

<l 4 il Bl e Rprebs 1o

——

- pentafliaresdlfanylmodenesiiéngtd i s adj usted to pH=2 with

aqueous HCl solution. 3 extractions 15 with 200 nml of
EA each tine were carried out. After drying over
MySH4, the sol vent was renoved in @acuo. The residue
was suspended in 100 m of water almgcpdj usted to
pH=10 with a 2 nol af afueous NaGH83l ution, and the
vol atiles were re [ oevapor ati on was
then carried out Fiyst of toluene
each tinme and thenFwi %us DVF, and
the residue (3.0 Qe wi t hout
purification Mety | '

5- met hanesul fonb‘? (% nmet hanesul f onyl -GB- pent af | uor osu
| f anyl phenoxy) - 2- net hyl benzoat e and net hyl

5- met hanesu. | fonyl - 4- (4- met hoxysu | fi

3.5 g'r}é%t rlqépgrgg-ti( gc{hgé)rrggﬁl%JﬁS@énth!@&B%ﬁQﬁﬁﬁhe%%xy)-5-methanesuIfonyl-

2-methylbenzoate were added in portions to a solution of 8,10 g of NaSOg3 in 75 ml of

water at 70°C, during which the pH was kept at about pH=10 with 10 molar aqueous
NaOH solution. The mixture is then stirred at 70°C for 45 minutes and, after being

allowed to cool, the pH is adjusted to pH=2 with aqueous HCI solution. 3 extractions
with 200 ml of EA each time were carried out. Afer drying over MgSQy4, the solvent

was removed in vacuo. The residue was suspended in 100 ml of water and adjusted to
nH=10 with a 2 molar agueous NaOH solution, and the volatiles were removed in
vacuo. Coevaporation was then carried out firstly twice with 100 ml of toluene each
time and then with 100 ml of anhydrous DMF, and the residue (3.0 g) was reacted
further without purification.

g) Methyl 5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanylphenoxy)-2-
methylbenzoate and
methyl 5-methanesulfonyl-4-(4-methoxysulfinyl-3-pentafluorosulfanylphenoxy)-2-

methylbenzoate



00 1111 F-~-SF-~-S F1/FFBI /TFFF\ OICUFF
Ol S S O0O0O0O0 3.0 g of sodium .

4- ( 2- met hanesul f onyl - 4- net hoxycar bonyl - 5- net hyl phenoxy
)-2- pentafl uorosul fanyl benzenesul fi nate were

di ssolved in 100 m of anhydrous DVMF, 4.0 g 5 of
Cl-131 were added, and the mxture was stirred at 45C
for 9 h. The reaction mxture was then left to stand
at RT for 2 days. The solvent was then renoved in
vacuo, and the residue was taken up in 100 m of
water and 100 m ¢f EA. 50 ml of a 5% aqueous Naci—ls
sol@t Lon were the$-added, and the Phases were _-S§~
sEpdrat ed. Thi ds followed byFe t/?gcti on i

-t’ﬁ 06 Kegach tine. After
thes 10 enoved in vacyo,
was chronet ogr aph idica geh
0.58.g of nethyl /%J S

5- @e}@anesul fonyl -i4- (4pmet hanesul fo\r\(yl - 3-
pent af | uor osul f anyl phenoxy) - 2- net hyl benzoat e and- 0. 49
g of nethyl 5- methanesu | fonyl-4-(4-met hoxysu
[finyl-3 -fentafl uorosu | fanyl phenoxy) - 2- nme

3.0 ga@hacashwr@ -idsnrthangseifony-4- mth%@an@nyhétrnﬂthphenoxy) 2-

ST RIS PR L RO e o grpyervs DWF. 40,

of CKMBER &ided|)and the IRixturetdad stirred at 45 C for 9 h. The reaction mixture
5- net hanesul f onyl - 4- (4- net hoxysul fi nyl - 3- pentafl
was therolett tbfstanyd afpRéond pags. rfﬁtek@dﬂbmtm theporemoved in vacuo, and

e e BAGR U R A BL BIS LREA S50 S ¥ aqons

NaHSO4 solation weréthdh addell, hndl thépRases were separated. This was foliowed
by extraction 3 times with 100 mi of EA each time. After drying over MgSQy, the

solvent was removed in vacuo, and the residue was chromatographed on silica gel
with MTB/DIP 1:1. 0.59 g of methyl 5-methanesulfonyl-4-(4-methanesulfonyl-3-
pentafluorosulfanylphenoxy)-2-methylbenzoate and 0.49 g of methyl 5-
methanesulfonyl-4-(4-methoxysulfinyl-3-pentafluorosulfanylphenoxy)-2-methyl-
benzoate.

Rf (MTB/DIP 1:1) = 0.13: methyl 5-methanesulfonyl-4-(4-methanesulfonyl-3-
pentafluorosulfanylphenoxy)-2-methylbenzoate

Rf (MTB/DIP 1:1) = 0.32: methyl 5-methanesulfonyl-4-(4-methoxysulfinyl-3-
pentafluorosulfanylphenoxy)-2-methylbenzoate

h) N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanylphenoxy)-2-

methylbenzoyllguanidine
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F~1 ,FFM5 1.\ Ol FS/ O OOto, N NH2 546 ng of
guani di nium chl oride and 535 ng of KO Bu were stirred
in 20 mMm of anhydrous DMF at RT for 30 m nutes. Then
500 nmg of nethyl 5-nethanesul fonyl-4-(4- 5

met hanesul f onyl - 3- pent af 'uor osul f anyl phenoxy) - 2- et hyl
benzoate were added, and theggn xture was left to stand
at RT for 16 h. The reaction m xture was poured into
20 M of water, adjusted to pH = 8 with aqueous HCl
solution and extracted 3 tines ~wth 50 ml of EA each
time. The. conbi ned EA phases vve(ﬁe then washed with 20
m of a 5% aque@us_NaHCCO3 SOJ,%'F(Q] and dried over
MySO4, and the Fé@“xx%nt was renoyed 10 in vacuo. 420 ng
of an anor phoug-sphi & wereCobrearaed. R (EA MeCH 10: 1)
= 0.29 I\/IS(ES+§rF 55 ‘

N-[ 5- met hanesul {0n
osul f anyl phenoxy)/S@- et hyl benz
hydrochl oride 0@ lfor-SyO ‘FBI
0 O0N. NH2 15 NH2 400 ng of
N- [ 5- met hanesul f onyl - 4- (4- net hanesul f omy] - 3- pent af | uor
osul f anyl phenoxy) - 2- met hyl benzoyl ] gua'hl i ne were

di ssolved in dilute aqueous HCl solution and then the
34 volatiles were renoved in vacuo. The residue was

546 FCoptAidihA Rt cAbR: WALH35' Rg 0F KétBul Were stirred in 20 ml of
anhydrous DMF at RT for 30 minutes. Then 500 mg of methyl 5-methanesulfonyl-4-(4-
methanesulfonyl-3-pentafluorosulfanylphenoxy)-2-methylbenzoate were added, and

Dyl - 3- pent af | uor
gdani di ne,
o 5 F_NT’-IZCI YO HCI

oyl ]
|

the mixture was left to stand at RT for 16 h. The reaction mixture was poured into

20 mi of water, adjusted to pH = 8 with aqueous HCI solution and extracted 3 times

with 50 ml of EA each time. The combined EA phases were then washed with 20 ml of
a 5% aqueous NaHCOg solution and dried over MgSO4, and the solvent was removed

in vacuo. 420 mg of an amorphous solid were obtained.

Rf (EA/MeOH 10:1) = 0.29 ~ MS(ES*):551

k) N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanylphenoxy)-2-

methylbenzoyl]guanidine, hydrochloride

400 mg of N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanylphenoxy)-
2-methylbenzoyf]guanidine were dissolved in dilute aqueous HCI solution and then the
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200 ng of a pale gray solid, np 275C. Determ nation of
NHE i nhibition 5 The inhibitory concentration |IC50
for NHE-1 inhibition was determned as follows: [|C50
for NHE-1 inhibition were determned in a FLIPR assay
by neasurenent of the recovery in pH in transfected
cell l'ines which express hunmgp NHE-1. 10 The assay was
carried out in an FLIPR (fluorescent inmaging plate
reader) with black- walled 96-well mcrotiter plates

vl S RlroV R v AR Sk e o resut

goomjbfébg% épgﬁ?sbhghﬁp@?rgecendogenous NHE activity as a
resul t  of agenesi s and subsequent sel ection) were

seeded the preceding day at a density of -25 000

cel. I rowm h nmedium for the transfected
Detegg]m 'OPI%TJ%Ué 'DJTEE)OOﬁet al calf serunm) additionally:.

contai ned (418 as selection antibiotic in order to

ensure the presence of the transfected sequences. The
The inhibitary sosegnigation g ovipt NHEd inkibtioswass detgenigedasollows:

medi um and addition of 100 | 20 of |oading buffer per

well (5 pM BCECF-AM [2', 7' - bi s(car boxyet hyl)-5- (and

: :
IC5q\]EJ|4§i-‘T’E ??éﬁm@h\g rﬁéﬁ%éierrﬂfﬁ%?%é'ﬁ.lbﬂ as%%%%g]méﬁs@%rr@ﬂt of the

recc:@éi?I iR pHy iMakSlectedcdiNndsRkSich %xﬁ?és@'hlﬁ@ér@Nl—@ﬂ 7.4
[adjusted with KOH]). The cells were then incubated at

The 3ag€ay was 2armachotidn .anTFLIPR {fluordsaienbmagiag phatda mﬂeﬂ;wﬁh black-

[ | h f d f I
el i BB A o S o SR 5 Spressin

the \553#6% NIHE stBhpes Cg He%‘érb)‘nta?'cbﬁ"hh@ %APTm%hawgfdoL@{o%a@ﬁehs NHE

€ precursor M1s, as ester,
activity @sraaresuffef megenesm and m:baaﬂu@;tese&ﬂ@ﬁ) werengeeded the

ted insid l1s b
procBag dicals 48RSIh 28 A crlRABE: Fon 1o 20 m nut ox,
The EFtﬁf\rt'hQﬁgd ieh ﬁ#ftﬁ@[raﬂ‘é‘ﬁeéfécp@élk&('l dtede NHOA faaILAr Reu m) additionatly

M was renoved by washing three tines in a cell
contmeﬁé34‘(8rss arlecion abtisiptic i erder to easwredhs pragamce affthe

butfer (133.8 mM choline chloride, 4.7 mM KCl,
"ansviva‘gt%drﬁ%l PSS 1 25 nM CaGl2, 0. 97 nM K2HPOL. 0. 23 MM
KH2PO4, 5 mV HEPES, 5 5 nM gl ucose; pH 7.4 [adj ust ed

with KOH ). The residual volunme remaining in the
The actual assay started with the removal of the growth medium and addition of 100 pl

of loading buffer per well (6 pM BCECF-AM [2',7'-bis(carboxyethyl)-5- (and
-6-)carboxyfluorescein, acetoxymethyt ester] in 20 mM NH4ClI, 115 mM choline

chloride, 1 mM MgCla, 1 mM CaCly, 5 mM KCI, 20 mM HEPES, 5 mM glucose; pH 7.4
[adjusted with KOH]). The cells were then incubated at 37°C for 20 minutes. This |

incubation led to loading of the cells with the fluorescent dye whose fluorescence
intensity depends on pHi, and with NH4Cl which makes the cells 'slightly alkaline.

The nonfluorescent dye precursor BCECF-AM is, as ester, membrane-permeable. The
actual dye BCECF is not membrane-permeable but is liberated inside cells by

esterases.
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well's was 90 pl (50-125 pl possible). This washing
step renoved the free BCECF-AM and resulted, as a
consequence of the renoval of the external NH4' ions,
in intracellular acidification (- pH 6.3-6.4). Since
the equilibriumof intracellular NH4+ with NH3 and H+
was di sturbed by the 10 rempyal of the extracellular
NH4+ and by the subsequent instantaneous passage of
the NH3 through the cell nenbrane, the washing process
resulted in H+ remaining inside the cells, which was
After this inaubationffor B minttase 313 ivadingduifgir which containedi NHagland free
- eventually lead to cell death if it persists |ong
BCESToAlhwas femaved Ry drashing tree imesjoarelliwargher ikecan Columbus)

racelrtular "sodi umi9ns wo

i et by, t '
1.25 86 BBCH PP ERLTEY R KRN0 R 9UI K04, S M HEPES,
5 mwds@f‘gmm I[éﬂjhstbh%iﬁvkm{]f. THeRdsiduaPebinmeXrehising in the
shing buffer, recoveryr buffer) not to contain an%
wellHeas 90qA $50-btbapigenssitde pTbisewashing skercnevest ibe figsuBGECF-AM
l ead to activation of'interferin% X )
and mseiirdorme codsp@urnEsoffhp reragvalal dhg extesnalitHs Hipns, in
present in the parental LAP-1 cell line. The
intraoglulart adidificationt (esphdi 8.8-@.4e acidified cells were then
(up to 20 minutes after the acidification)

with Qﬁéé‘éﬁ‘%{é‘%@m &ﬁﬁasﬁﬂﬁ%%ﬁﬁ&!ﬁ ﬁ%&(?@%gﬂ%ﬂ%ﬁﬁ&&%? mM KCl,

 Sinck teeeheIibREMtdT inthacdiligPRIH nwitheNHRLAMRH " Wes disturbed by the

intracel lular fluorescent dye was excited by |ight

rechai Bt ﬁme‘é\%?ér@tcﬁg‘lg%ng;% Bﬂl@&%a@bﬁ%?ﬁ?ﬁsﬁﬁ@r‘i&ﬂ& passage of

aser, neasur ed” par anet ers aser power,

T e S N S
o452 RS RSO RS BALE

everﬂ&%ﬁlly&éacﬂﬁ&%lt@@@lhﬁfiﬁpetdgﬁsFFdr:]rlf&&lgiT.ted with a

phot ogr a ei ng take y the caner g, every two

It wagdmprEan 15 RPt that thecwashipg .bgﬁgf WAS 5@ '%-fr@ﬁo@ i
Hwas injtiated b

becaygg A b SivBdterpull ERaR0 eidastaflaneRis Gecvery of the phi
a1 25 d 25. MM CaCl2, 0.97 mM K2HPO4,

*hm@%%ﬁ&t'&"‘wﬁ%@/gﬁ# BEg,mSS mM gl ucose; pH 7.4

It wakaitbusslesthptiriaht fsEtl the BuffePRnsePlloadihg bBFekldshing buffer,

pi pettor incorporated in the FLIPR Positive control

recové@y|buffeb 0Pt dIdbn it avy HOOYEbAS [ hsrsase thepredengara bicarbonate
recovery buffer was added, while negative controls

woull 934N a@R/ati%h Y Inte 86 Ay BRaNRSHE OB BEA GGt pH; regulatory systems

present in the parental LAP-1 cell line.

The microtiter plates with the acidified cells were then (up to 20 minutes after the
acidification) transferred to the FLIPR. In the FLIPR, the intraceliular fluorescent dye
was excited by light with a wavelength of 488 nm generated by an argon laser, and the
measured parameters (laser power, illumination time and aperture of the CCD camera
incorporated in the FLIPR) were chosen so that the average fluorescence signal per
well was between 30 000 and 35 000 relative fluorescence units.



10

15

20

25

Recovery buffer with twice the concentration of test
substance was added to all the 10 other wells.
Measurenent in the FLIPR term nated after 60
nmeasurenents (two mnutes). The raw data are exported
into the ActivityBase program This programfirstly
cal culates the NHE activitieg for each tested

subst ance concentration and, fromthese, 15 the 1C50
val ues for the substances. Since the progress of pHi

The pECAY RebeiiEan i ELIRS: RERIEBAGIhg PRRESGIaEh bPTR) Sy by the

CCDEdiEra dfdry %26 488ondd ul@sr JoTRRITE @BAtrbI ASie st sécsvnds the
eval uat | on of the neasurenment the part in which t

recovwroémlntwacelluiar phickar mitigted by agdoia $0 &l eloecpvery twé@r (133.8

| i near. e NHE1 inhibition | C50
M Nay A 7 it KL, 325 mbiMaStim) b25 199 CACIph Dok de0as . 23 mM

Cainms 1. A pentafluorosulfanyl benzoyl guani di ne of the
KHzPﬂamh(D N HERESRS niVRtucodes pH'7 X [&djustedrvite N@OH]) by means of
NMN..NH2 N-12 1 5 in which the neanings are R and
the 9@twell pipettor incorporated in the FLIPR.

Positive control wells (100% NHE activity) were those to which pure recovery buffer
was added, while negative controls (0% NHE activity) received washing buffer.
Recovery buffer with twice the concentration of test substance was added to all the
other wells. Measurement in the FLIPR terminated after 60 measurements (two

minutes).

The raw data are exported into the ActivityBase program. This program firstly
calculates the NHE activities for each tested substance concentration and, from these,

the ICsgp values for the substances. Since the progress of pH; recovery was not linear
throughout the experimént, but fell at the end owing to decreasihg NHE activity at
higher pH; values, it was important to select for evaluation of the measurement the part

in which the increase in fluorescence of the positive controls was linear.

Example NHE1 inhibition 1C5q [nM]
1 ' 33
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i ndependently of one another hydrogen, alkyl having 1,
2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4
carbon atons, F, d, Br, I, -CN, NR6R7, -O (CH2)b-
(CF2)c-CF3 or -(Sd)e-(CH2)f-(CF2)g-CF3; 10 R6 and R7
i ndependently of one another hydrogen, alkyl having 1,

WO%OO@/OQ‘?ﬁ(f)Cé‘rbon atoms or s¢H2- CF3; d zero,pdT@pPi05/009272

and g 15 i ndependently of one another zero
or 1; R2 and R2' independently of one another

CIaihgdrogen, F, A, Br, I, -CN, -SQ2CH3, al koxy having
S 2 73 or 4 carbon atons, NR6R7,

-O (CH2) b- (CF2) c- CF3, -(SCh)k- (CH2)1-(CF2)m CF3,
HR@N; at ons,

1. A?Eh ﬂupﬁi%uﬁ%nﬂﬁgé%oﬁgusé}n%}ﬁegﬁt@Fo'; or 8 car bon at ons,
in which 1, 2, 3 or 44
by fluorine ato 1 ghenyl which is
unsubstituted or Sub Bed by 1, 2 or 3 radicals
sel ected fromthe gr gonsi st 2ig of F, d, Br,

Rg! - CF3yq» al koxy havi ng 1,

gl 2, 3or 4

tbeteroaryl whi ch

drogen atons nmay be repl aced

é(CHZ)
2, 3 or 4 carboﬁ’gt\&rrs al
carbon atons and FS ) O-
IS unsubstituted or subshlz 2 or 3 radicals
sel ected fromthe group consisting of F a, Br, I,
-Or (CH2) s- CF3, al koxy havi ng 1R'Q Bl ar bon at ons,
al kyl having 1, 2, 5 3 or 4 carbon atoms and - SO2CH3;
R6 and R7 independently of one anot hemNHwydr ogen, al kyl
having 1, 2, 3 or 4 carbon atons or - -CF3; b and c
10 i ndependent !y of onel anot her zero or 1; h zero, 1
kK zero orl;

in whlch ﬁ:le meanings are’
Rt and R’

independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms, F, Cl, Br, I, -CN, NR6R7, -O-(CH2)p-

(CF2)c-CF3 or -(SOg)e-(CH2)+(CF2)g-CF3;

R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon

atoms or -CH2>-CF3;

d zero, 1 or 2;
b,c,e,fandg
independently of one another zero or 1;
R2 and R2’

independently of one another hydrogen, F, Cl, Br, I; -CN, -S0O2CH3, alkoxy
having 1, 2, 3 or 4 carbon atoms, NR6R7, -O-(CH2)p-(CF2)e-CF3, -(SOn)k-
(CH2)-(CF2)m-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may

be replaced by fluorine atoms, -(CH2)y-pheny! which is unsubstituted or

substituted by 1, 2 or 3 radicals selected from the group consistihg of F, Cl, Br,
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- R3

R4

| zero, 1, 2, 3, or 4, mand o 15 independently of
one anot her zero or 1, p zero, 1, 2 or 3; n zero, 1,
2, 3 or4;, r zeroor 1; s zero, 1, 2 or 3; 20 g zero,
1, 2, 3, or 4; R3 hydrogen, F, d, Br, |, -CN,
- SQ2CH3, al kyI having 1, 2, 3, 4, 5 or 6 carbon
atonms, al koxy having 1, 2, 3gor 4 carbon atons
or--(CH2)u-CF3; t zero orl; u zero,1,20r3; 25 R4
hydrogen, F, d, Br, |, -CN, -S@CHS NR6R7,

- (SOv) w CH2)x-(CF2)y CF3, - (CH2) aa- ( CF2) bb- CF3,
al kyDoHB\ g CE3, 2lkoRy haying 1or2 8 csdr esshometras, alkidaying 1,2, 3
having 1, 2, 3 or 4 carbon atons or cycloal kyl having
3, o4 carbdd, atdmerarfdl S 40IH3, @rt-g0Bp)g-metefvacyl vihick2 js Gnsubstituted
4 hydrogen atons may be repl aced by fluorine atons;
Réomsubsittedbgd, 2i orderzeicids selpcteid foore tlamgtmexconsmtmg of F, Cl,
hydrogen, al kyl having 1, 2, 3 or 4 carbon atons
- dBeA GQ—(GH@QQI}Q,, alkoxy havingzbrd 3 ar 4 carbgn aétoms, a[gyi havmg 1, 2,
w, y, aaandbb i ndependently of one another zero or 1;
or 3 B 4-d=@hlh) atonphamy FSGRCER; | s unsubstituted or
substituted by 1, 2, or 3 radicals selected fromthe
gr@8mnddréi sting of F, A, Br, |, -0dd-(CH2)ee-CF3,
al koxy

havi ng @giegencger‘gig io@grmh%rt gé\‘?bfg%”%i;&&p@?‘l’ léyl:)’ or 4 carbon

atoms or -CH2-CF3;

‘bandc
independently of one another zero or 1;
h zerb, 1or2;
k zero or 1;
| zero, 1,2, 3, or 4;
m and o
independently of one ancther zero or 1; -

p zero, 1, 2 or 3;

n zero, 1,2, 3 or 4,
| r zero or 1;

s zero, 1,2 or 3;

g zero, 1,2, 3, or4;
hydrogen, F, ClI, Br, |, -CN, -SO2CHj3, alkyl having 1, 2, 3, 4, 5 or 6 carbon

atoms, alkoxy having 1, 2, 3, or 4 carbon atoms or -Ot+(CH2)y-CF3;

t zero or 1;

u zero, 1,2 or 3;
hydrogen, F, Cl, Br, I, -CN, -SO2CH3, NRBR7, ~(SOy)w-(CH2)x-(CF2)y-CF3, -O-

(CH2)ag-(CF2)ph-CF3, alkyl having 1, 2,3,4,50r6 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine atoms;
R6 and R7
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or

R4

or

R4

R5

dd zero or 1 ee zero, 1, 2 or 3; «cc zero, 1, 2, 3 or
4; 15 or -(CH2)f f- heteroaryl which is
unsubstltuted or substituted by 1, 2 or 3 radicals
sel ected fromthe group consisting of F, C, Br, |
- gg- (CH2) hh- CF3, al koxy having 1, 2, 3 or 4 carbon
atoms, al kyl having 1, 2, 3 sy 4 carbon atons and
-S2CH3; 20 gg zero or 1; hh zero, 1, 2 or 3; if zero,
1 2 3 or 4 RS F, d, Br, I, CF3, -SQ2CH3 or
a dlrect ka Kk 2
hyr bgdit éeﬁwaﬂnﬂm.ona oA cigherh @kuh FAVhE s 3 o # carbon
- (CH2) Of .- SERCH3 kk zero, 1 or 2; nmmzero, 1

2 or 3; @F%‘" bHe2 ( CH2) b- (CF2) c-CF3 in the

|n|tégg oR1l and R1' and R2 and R2' can be

ecte |ndepehdently of one anot her, where NR6R7 in
th;e defzempti,dh3 of4;RI and R1', R2 and R2' and R4 can
be sel ecte gi i ndependently of one another, 5 and the
ph¥r Y8R9 BRI Iy acceptabie salts thereof. 1} 2. A

corrpou ﬁd@ﬁeﬁdﬁntl %EHleaaHoﬂ?e?ééré‘bF‘?d inclaiml, in

whi ch e meani ngs are: and Rl' independently of
one anot her  hydr ogen, aIkyI having 1, 2, 3 or 4 carbon
atons, 10 rrte\t_ho_')afl et hoxy, F, O, NR6R7, - O CH-
or-{Clisidipbengiwh cn;gnsmtawgdw suhgiéptaciend | 9. Qﬁ3 Eﬁﬂécais
anot her hydrogen, alkyl having 1, 2, 3 or 4 carbon
selected from the group consisting of F, Cl, Br, |, -Ogd-(CH2)ee-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-S02CH3;
dd  zeroort;
ee  zero,1,2o0r3;

cC zero, 1, 2,3 or4;

-(CH2)-heteroaryl which is unsubstituted or substituted by 1, 2 or 3 radicals

selected from the group consisting of F, CI, Br, I, -Ogg-(CH2)hh-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-SO2CH3;

ag zero or 1;
hh zero, 1, 2 or 3;
ff zero, 1, 2, 3 or 4;

F, Cl, Br, |, CF3, -SO2CH3 or -S(O)OCHa3;

a direct linkage, O, NR8, S(O)k;

R8  hydrogen, alkyl having 1, 2, 3 or 4 carbqn atoms, -(CH2)ymm-CF3 or
-SO,CH3 |

kk zero, 1 or 2;

mm  zero,1,2o0r3;
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atons or -CH2-CF3; d zero, 1 or 2; 15 a and f-
‘i ndependently of one another zero or 1; R2 and R2
i ndependently of one another hydrogen, F, d, -SOQ2CH3,
-(SOh) k- (CH2)-CF3, alkyl having 1, 2, 3 or 4 carbon
atons, cycloal kyl having 3, -4, 5, 6 or 7 carbon 20
atoms, in which 1, 2, 3 or 4dydrogen atons nmay be
repl aced by fluorine atons, phenyl which is '
unsubstituted or substituted by 1- 2 radi cal s selected
fromthe roup consisting of F, - O0- CHQ&
whetreriiyio)te (Bialy-Cie e Hetniigns of BT and B anc GRiod R2 can be
atons and - SO2CH3, or heteroaryl which is
selected ipdenandeady of ohe @petharut ed by 1-2 radicals sel ected

whefd QREHINIhEURTAABAL S RIGAIRT, R andRe S ﬁgfeba% §ESelected

aV| ng 1

:ndeﬁethorﬁCﬁﬁtﬁer h zero, or 2; Kk zero or 1;
Zero, 1; 41 p zero, 1 2

0 0
andg}e@har,mag@,ugc@}y qccegtaztie gals gl?t’%o‘chS hydr ogen, F, a,
-S2CH3, al kyl havi ng 1 2, 3 or 4 carbon atons,
nmet hoxy, 5 ethoxy or -O-(CH)u-CF3, t zero or 1; u
2. Azempolndaf 3he fRemwalt a@elajmed ierIaimSOﬁOHBich the meanings are:
R1 -&%%{,)W—(CHZ)X—CFS, -0- (CH2) aa- CF3, al kyl having 1,
a or 4 carbon atons, nethoxy, ethoxy or cycl oal kyl

h%ti@ﬁeﬁderﬂ}y of.orfe &HotHer H@r@@é@%kﬁh@%g 1,72, \8brehcdrbon atoms,
2, or hydrogen at ons may” be replaced by fluorine
at m&moxy, ethoxy, F, Cl, NR6R7, -O-CH2-CF3 or -(SO()e-(CH2)+-CF3;

R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon

atoms or -CH»2-CF3;

d zero, 1 or 2,
e and f
independently of one another zero or 1;
R2 and R2’

independently of one another hydrogen, F, Cl, -SO2CH3, -(SOp)k-(CH2)-CF3,

alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5, 6 or 7 carbon
atoms, in which 1, 2, 3 or4 hydrogen atoms may be replaced by fluorine atoms,
phenyl which is unsubstituted or substituted by 1-2 radicals selected from the

group consisting of F, Cl, -Og-(CH2)p-CF3, methoxy, ethoxy, alkyl having 1, 2, 3
or 4 carbon atoms and -SO2CHg3, or heteroaryl which is unsubstituted or
substituted by 1-2 radicals selected from the group consisting of F, CI,

-O(CH2)s-CFa, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms and

-S02CHs3;
h zero, 1 or 2;
k zeroor1t;

[ zero, 1, 2, 3 or4;

o} zeroor 1:



10

15

20

25

R3 .

R4

or
R4

or
R4

R5

v zero, 1 or 2; w,Xx,andaa independently of one

anot her zero or 1; 15 or R4 phenyl which is
unsubstituted or substituted by 1-2 radicals sel ected
fromthe group consisting of F, d, -Qdd-(CH2)ee-CF3,
nmet hoxy, ethoxy, alkyl having 1, 2, -3 or 4 carbon
atons and - SQ2CH3; dd and eg{£0 independently of one
anot her zero or 1; or R4 heteroaryl which is
unsubstituted or substituted by 1-2 radicals selected
from the gro onsisting of F, d, -Qgg-(CH2)hh-CF3,
mel? hoxy=®/8t %ivoé:g gal kyl having 1, 2, 3 or 4 carbon
atons o pp@2CH3; 25 gg and hh independently of one
another zero or 1; R5 F, d, CF3, -SO2CH3 or

- % O) OCH8p. X A04dr ect Ilnkage 0, NR8 or S(O) kk; RS
hydr ogen, aIkyI having 1, 2, or _4 carbon at ons,
dnairogen.dr @@%Hs,z@lkylkh@vma) 2,13 gF 4 garkanptors, methoxy,
phar maceut i cal |y acceptable salts thereof. 3. A
costhoxydr eD+-(CH )@yl a | as clainmed in claiml or 2,
in which the neanings are: 5 R independently of one
arfot herzdrgdrdgen, al kyl having 1, 2, 3 or 4 carbon

at ons, EIHEO?(X et hoxy, F, d, NR6R7, -O CH2-CF3 or
(%Od) ezetr E:%s R6 and R7 |ndependently of one

a{‘ﬁ#ésé?*“».y%@?%@h% GGy CF o> Bl REHL, el having

i nfependenthiboil athe, AHIRAEE/, ey dHoydivalkyl having 3, 4, 5, 6 or 7
carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine
atoms;
1'% zero, 1 or 2;
w, X, and aa

independently of one another zero or 1;

phenyl which is unsubstituted or substituted by 1-2 radicals selected from the
grou_p'consisting of F, Cl, -Odg-(CH2)ee-CF3, methoxy, ethoxy, alkyl having 1, 2,
3 or 4 carbon atoms and -SO2CHs;

dd and ee _
independently of one another zero or 1;

heteroaryl which is unsubstituted or substituted by 1-2 radicals selected from

the group consisting of F, Cl, -Ogg-(CH2)nh-CF3, methoxy, ethoxy, alkyl having

1, 2, 3 or 4 carbon atoms and -SO2CHzs;

gg and hh
independently of one another zero or 1,

F, Cl, CFa, -SO2CH3 or -S(O)OCHpz;
a direct linkage, O, NR8 or S(O)k:

R8  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -CH2-CF3 or -SO2CHa3:
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R2 and R2' 15 independently of one another hydrogen,
F, d, -SQCH3, -(SCh)k-(CH2)-CF3, nmethyl, cycloalkyl
haV|ng 3, 4, 5, 6 or 7 carbon atonms, in which 1, 2, 3
or 4 hydrogen atons may be replaced by fluorine
atons, phenyl which is ‘unsubstituted or substituted
by a radical sel ected fromthe group consisting of F
ad, -Q00-(CH2)p-CF3, nethoxy, ethoxy, alkyl having 1,
2, 3 or 4 carbon atons 20 and - SO2CH3, or heteroaryl
mg*ch IS _unsu stgtuted or substituted by a radica
boct ed 269 group consisting of F, O,

and tk@'é%@e%@ellyrﬁcﬁﬁf@ﬂe §él’3§ﬂfﬁéreofa| kyl having 1, 2, 3
or 4 carbon atons and - CH3; zero, 1 or 2; k, 1
o, p, rand s 25 |ndependently of one anot her zero or

5. A Epmiey S e (e pgieg i 10k LRBERL ¥y rpanings o

R1 @R fNnot her zer 0 OF 1] = —ommmmmmmoe o o oo T43 R4
hydr ogen, -SOZCH3 - (SOv) w-ﬂCHZ)x-
- Gﬂdﬁp}mmly@f@nemr hydieger)ajky! Bevipgyl . & 3 or 4 carbon atoms,

cycloalkyl haV|n 5 6 or 7 carhb

RNy ehox oClaNRARgEnCRRuHRS AkSblsde oAl ay
fl g Hj%torrs v zero, 1 or 2; 5 w X,zandaa

rr% ntly of one another zero or 1; R5 F, d or

-SCE el
hydr gﬁﬂd%@%ﬁlsﬁfhs%@%f dr % %'[kéf%g))’lhb 1, ?83 olg 4 carbon

zero, latemsr -@Mb-CHe; pharmaceutically acceptabl e
salts thereof. 4. A conpound of the forrmula |I as

cldi medzarg, poe2pr nore of clainms 1, 2 or 3, in which

t he meani ngs are:
e and

independently of one another zero or 1;
R2 and R2’

independentiy of one another hydrogen, F, Cl, -S02CH3s, -(SOn)k-(CH2)-CF 3,

methyl, cycloalkyl having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2, 3 or4
hydrogen atoms may be replaced by fluorine atoms, phenyl which is
unsubstituted or substituted by a radical selected from the group consisting of F,

Cl, -Oo~(CH2)p-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms
and -S02CHs, or heteroaryl which is unsubstituted or substituted 'by a radical
selected from the group consisting of F, Cl, -O~(CH2)s-CF3, methoxy, ethoxy,

alkyl having 1, 2, 3 or 4 carbon atoms and -SO2CHg;

h zero, 1 or2;
K,l,o,p,rands
independently of one another zero or 1;

R3  hydrogen, F, Cl, -SO2CHg3, methyl, methoxy, ethoxy or -_Ot-(CHg)u-CFg,;

tand u
independently of one another zero or 1;
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15 R1 and R1' independently of one another hydrogen,
methyl, F, d, -CF3 or -OCH2-CF3; R2 and R2'
i ndependently of one anot her hydrogen, F, O, -SO2CH3,
-S02-CF3, -CF3 or nethyl; 20 R3 hydrogen, F, d or
methyl; R4 hydrogen, F, O or nethyl; R5 -SQ2CH3; X
0; and the pharnmaceutically ggceptable salts thereof.
25 5. A conpound of the fornula | as clained in any of
claims 1 to 4 selected from N [5-nmetha nesu
| f onyl - 4- (4- et h_anesul f onyl - 3- pent af | uorosu | f anyl
pheitliRggn el HYP2CHanAB @ hglGHEM: 663 a-GH)ea-CF3, methyl,
pharnmaceutically acceptable salts. 44 _6. A process ,
f omefioXyafingyy 8T sydipalihaing Ret 2 her & carean apissitywhich 1, 2,
[ [ ) d/ or the
oo r R s (el Hiheplack oy ubufle stof O
conpri s&sofy taecling a conpound of the formula VI R4 R5
/| RBFR2 FIS \ XR24R1IO FF VI R1 0, R9 5 where
RIW, REANGREA R2' | R3, R4, R5 and X have the
above ‘géﬁge i gt . hydrogen or al kyl
havi ngqqgjé , r{)f&%ldg%r non atzﬁo\&;ﬁfh guani di ne. 7.
R5 The ciadmeaytief; the fornula | and/or the
pharmaceuticalTy acceptable salts thereof as clained

X inagngctq{nkgaé,eogf\”-\fé&jg&))&k;to 5 for use as nedi canent.

R8  hydrogen, methyl, ethyl, -CH2>-CF3 or -SO2CH3;

R4

kk zero, 1 or 2;

and the pharmaceutically acceptable salts thereof.

4. A compound.of the formula | as claimed in‘one oF more of claims 1, 2 or 3, in which

the meanings are;

R1 and R1’

~ independently of one another hydrogen, methyl, F, Cl, -CF3 or ~O—CH2~CF3;

R2 and R2' '
independently of one another hydrogen, F, Cl, -SO2CH3, -S02.CF3, -CF3 or
methyl;

R3  hydrogen, F, Cl or methyi;

R4  hydrogen, F, Cl or methyi;

R5 -S02CHs;

X 0;

and the pharmaceutically acceptable salts thereof.

5. A compound of the formula | as claimed in any of claims 1 to 4 selected from:
N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentaflucrosulfanylphenoxy)-2-methyi-
benzoyllguanidine '

and its pharmaceutically acceptable salts.
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10 8. The use of a conpound of the formula | and/or

t he pharmaceutical |y acceptable salts thereof as
claimed in one or nore of clains 1 to 5 for producing
a medi canent for the treatnent or prophyl axis of
acute or chronic damage, disorders or indirect

sequel ae of organs and tissyies caused by ischemc or
reperfusion events, for the treatnent or 15

prophyl axis of arrhythm as, of |ife-threatening
ardiac ventricular fibrill.ati ocardi al, .

6. PhpioEss i bropSti R sampng AT e Fesmuhy 86 Eleinftip opp or more of
clainfd PPAVA, axbs5 Qﬁdlo‘f’@Iﬁ@Ehérméée%h%l[s%cdé@ﬁatﬂ@%’éﬁs tidreof, which
i schém'c states of e erlphera and central nervous

compnsase neantingsf cempouried of hefforrsulaevi ¢ st at es of
peri pheral organs and t$zsues, for the treatnent or
prophyl axi s of states of ‘shock, of diseases in which
cellular prolifergs.on #e gnts a 20 primary or

secondary cause, of Cg et astasis, of prostate
hypertrophy and fF\ P gt e hypérpl asi a, of

at her oscl erosi s 'orgof ances of gt pid

net abol i sm of hFgi bl ood pr ey 8y” of essenti al

hypertension, of drsorders of
system of disorders resulg441g
of the CNS, epilepsy or centrally induced
convul si ons, of disorders of theRjdentfal_nervous
system especially of an¥lety states, 4539 depr essi ons
or psychoses, for the treatnent or prophyIaX|s of

non-i nsul i n-dependent di abetes nellitus (NIDDM or

| at e danmage from di abetes, of thronboses, of di sorders
resul ting from endot hel i al %sfunctlon

whereRbrifd 't R@nR20I R3dR4.dRP @nd X% bave the @b@@wﬁton@d meanings, and

Ro gAY B Bugl hayBb oy 2 R AGERO A i AR ERPaCr

of the kidney, flbrotlc di sorders of vessels and
fibrotic disorders of the heart, for the treatnent

. prUERPUNG T fsslormula | ancionihe iharpygestisal aseapiable salts
f. I
ek gl 46 e STSAME TS TR B g =
coccidiosis in poultry, and for use for surgical

8. TRengk sftfeampoandanthy fBRaRIaddrl/oome, phafr@facéuﬁ@l?/\acneptable
and storing transplants for surgical _procedures,

salts faerepbas limed in onewrgeere oficaimssbta B forrradyeing & medicament for

- the tr%airﬁént‘:&r Cﬂjoﬁﬁgac&{sggftacufté)&r Eﬁr%\ﬁ?dqaéﬁﬂggé‘ (?l% A Sldlnd direct sequelae

sste producrng a

of or@@’t‘a and t:egnémcwse‘dowy Behémitobmepeifligsionfeventd, If@r the treatment or
treatment and redu fgl on of the cardiotoxic effe

prophy{axis b Arikytraiag, of | e4b¢%@ﬂamagan%a@vgaﬁs§@rEbwﬁwonagf

myo r%%ﬁ@éée’%ﬁ?@f ﬁ/rfggrg%’ gg?tgg?,g fot B £QAMLAR dr RBSHyExis BEischemic
states of the heart, of ischemic states of the peripheral and central nervous system or
of stroke or of ischemic states of peripheral organs and tissues, for the treatment or
prophylaxis of states of shock, of diseases in which cellular proliferation represents a
primary or secondary cause, of cancer, of metastasis, of prostate hypertrophy and of
prostate hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high
blood pressure, of essential hypertension, of disorders of the central nervous system,
of disorders resulting from overexcitability of the CNS, epilepsy or cenfrally induced

convulsions, of disorders of the central nervous system, especially of anxiety states,



10

15

20

25

30

salts thereof as claimed in one or nore of clalns lto
5 in conmbination with other nedicanments or active

i ngredi ents for producing a nedi canment for the
treatnment or prophylaxis of acute or chronic damage,
di sorders or indirect sequel ae of organs and tissues
caused by ischemc or reperf%?ion events, for the
treatment or prophylaxis of 20 arrhythm as, of
life-threatening cardiac ventricular fibrillation, of

cardial i.nfarc of a Qr for the
depiE¥aanR ok Py s oty T reSiore R armiamE &S pE tot s il dependent
diabBRarhellififs (NIlQMf)rBrQat%tc?érﬁég@froH‘&aBSfésPBﬁﬂ]‘n%m@@é’es of disorders

central nervous system or 0f stroke or of ischemc

resullingttfegm @mdpﬁmi|ph@yWnajpgan§mmfmmt¢r§macatmn fardhe treatment or

propl Rl gy fic HeaRIet i ieiReo Brfibaublic AR 8t teyiver, fbotic

disofiar§ef theokid RSy, Fibestiafisdrdess sBvesdbIsCaRE flbroti@disorders of the heart,
metastasi s, of prostate hypertrop h¥ and of prostate

for they Beatmnentios, Prephyiaxie pbBesié fajlire oo et eenarsiive neardaitures of acute

or cHrbecqp%ﬁ'%? or8érsh bgglfsB ché%l calls&® ‘BV pf(?;[o%a malaria or of

essen ns IOh (LB Faers o -l
coccic&@sdempeulayeamd fdr usai fepsm@i@l bpstdtiohs Gantirargan transp!antatlons,

overexcitability of the CNS, ellesyor centrq%‘#
for presgindieg a o'ﬂ%ﬂg;fréﬂ%oia%tﬁ f@ﬁ’%‘éfﬂ!i—‘é‘# BrogiedurRs. fisedpr bypass

t
surg%&‘!@t%eéfﬁi?%ﬂsgsﬁilﬁgiﬁﬂ ééfr&facacﬁﬁs? rfég ?Fe@%ﬁﬁnq 30e-related tissue
changeotdrypradmsmgfa medicament ditected agadarst agmgacbm‘oeprolonglng life, for

the tfitieph sad FecRtan &6 ot parftBRE el TnrbFP RGPt for producing

a digdvektidald. on, of intermttent claudication, for the
treatnment or prophylaxis of fibrotic di sorders of
internal organs, fibrotic disorders of the liver,

9.  flherusd of a compound of the-foruldi Isamdier meqfharmwutxtbwy acceptable

fjbrotic di.sorders of vess and rotic m
salts ShefeR 2R TS 16 BPe iRl RIS bIo Bir A eTon it other
medlﬁﬁﬁ{énté 8t h&the tﬁ@réﬂferﬁg HY&nY %%bdfcétﬂér'ﬁ for tAE tl%%l%‘h@nt or
or chronic inflanmatory di sorders, of disorders caused

prophylapisaf ézote onthranicatanaags, disordersoar |udm@¢t§e|que\@@mft0fgans and
er at |

tissuff TaliSpd By Tranud B MraHusRRE o it e glififihy or prophytaxis of

arrhykff D bR Mesthfdte Sinp Tafdibc REARRAIHT iBrilldtiin, B8 fh érdlal infarction,
bypass surgery, for use for resuscitati on afte

y
of angitalpe@otis.rfesthe reatmsnéve prontyladsot ischersis staf@s;lm‘ the heart, of

oondERgs P AN s FRAHRR o e ASAbRE g o

|scherrﬁ|dlstétle9 of peripherat ergdingtamd tisseieb efolr she trebimyaritoppropiviiaxis of
states of s%g)clg ro(%%lljgelansges Ir?1 w%lm%ggé)llsutlelircprglltfgratlo}l represents a primary or
secondary cause, of cancer, of metastasis, of prostate hypertrophy and of prostate
hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high blood
pressure, of essential hypertension, of disorders of the central nervous system, of
disorders resulting from overexcitability of the CNS, epilepsy or centrally induced
convulsions, of disorders of the central nervous systém, especially of anxiety states,
depressions or psychoses, for the treatment or prophylaxis of non-insulin-dependent
diabetes mellitus (NIDDM) or late damage from diabetes, of thromboses, of disorders
resulting from endothelial dysfunction, of intermittent claudication, for the treatment or

prophylaxis of fibrotic disorders of internal organs, fibrotic disorders of the liver, fibrotic
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10. The use of a conpound of the formula | and/or the
pharmaceutically acceptable salts thereof as clainmed
inclaim9 in conbination with cardiotoxic and
cytotoxic nedicanments or active ingredients for
-produci ng a nedi canment with reduced cardiotoxic and
cytotoxic properties. 15 11.4dhe use of a conpound of
the formula | and/or the pharmaceutically acceptabl e
salts thereof alone or in conbi nation with other

dlsog%'ﬁ 8??}% %)ap %{%%@ isQ) se %tgé%%léﬁ@d ? éfptlge ﬁgsorgers oq‘ tWe heart,

for thé G@hfB&Ht SHpro dﬁ@;hk(bﬂhbﬁrt@élllﬂél&%f@bn@éﬁ’ti@@'h@aﬂqﬁm of acute
di sorders or i ndi rect sequel ae of organs and 20

or chrosinupamataiety disordetsh ofidisosders epused by protezeatef malaria or of

cocqisT odfid, ARSI B sh o Btk 2Brahn tfgplatptions,
for presarvingtdrenstoling trahBSantEBr carfc] prédedasdd, \f@" use for bypass
ingredients as clainmed in clal mg and/or 9 f

surgeno derci sfyfos resusicialirmafterardise arresiifee ﬁfeV@ﬂtlng f—*éeﬂ' glated tissue
r r [
cha%?@?&gﬂg% oungaﬁ:]aﬁ'fe{ﬂtdrgg’éﬁ@l a&z%lrpgi gr@;ﬁérofﬁr pﬂc?fonJHSllfe for
the ipdrtment ant iredudtipnasf dep taklistoxisadffettd indhpotodtssieopforiproducing
conbi.natjon with other nedi canents or active
a diggnest 8?‘5{1{3 as clainmed in claim8 and/or 9 for
produci ng a nedi canent for the treatnment or 30
prophyl axi s of netastasis. 14. The use of a conpound

10. offhet e Hica noinpolind o they furmnel!aphmdfacﬁm preamageutically acceptable
ination W th

t b l.ts th
sattHRERT AR iR S G rorBbPage 8 vkt s phd fulb¢ic
mediﬂaﬁﬁéﬁ@ oRBEhRY m@réd?ént@ rf@ld;bk%t!l]@ln dTRATRRRIH: Witk rediBed
treatnment or 47 prophylaxis of flbrotlc di sorders of

cardigiexip ead cytaiexinpsepertiesl ure or of congestive heart
failure. 15. A nedicine for human, veterinary and/or
phyt oprotective use conprising an 5 effective anount

11, qﬂqemw@mumpoﬁnd la¢ tHeofoRmuRa Il aYEF thie fH®maceutically acceptable

phar maceuti ca acceptabl e salts thereof as clai med
salts thetas almengirie C@mmm%nqvtwmh othey medigameats o agiive ingredients as

clamﬁf%firngagﬁﬁjé a?ﬁ/dryé) o ﬁ)?(% @&A@a%&ﬁab&%ﬁnﬂ&? tﬁggééfﬂ&‘ﬁ or

I ne for eterinar

prophilykisfeicatd ovehropie damage, disgrdars ef ihditéctwequéleaoinrglns and
of a conpound of the fornmula | and/or t he

lisSUGH £AHBRE QY IRCAINYC QE ERRATEISIAN g¥ents.

12. The use of a compound of the formula | and/or the pharmaceutically acceptable
salts thereof alone or in combination with other medicaments or active ingredients as
claimed in claim 8 and/or 9 for producing a medicament for the treatment of life-
threatening cardiac ventricular fibrillation.

13. The use of a compound of the formula | and/or the pharmaceutically acceptable
salts thereof alone or in combination with other medicaments or active ingredients as
claimed in claim 8 and/or 9 for producing a medicament for the treatment or
prophylaxis of metastasis.

14. The use of a compound of the formula | and/or the pharmaceutically acceptable
salts thereof alone or in combination with other medicaments or active ingredients as
claimed in claim 8 and/or 9 for producing a medicament for the treatment or
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thereof as clained in one or nore of clains 1 to 5,
together with pharnmaceutically acceptable carriers
‘and additives in conbination with other
- pharmacol ogi cal active ingredients or nedicanments.

47

prophylaxis of fibrotic disorders of the heart, of heart failure or of congestive heart
failure. |

15. A medicine for human, veterinary.andlor phytoprotective use compﬁ‘sing an
effective amount of a compound of the formula | and/or the pharmaceutically
acceptable salts thereof as claimed in one or more of claims 1 to 5, together with

pharmaceutically acceptable carriers and additives.

16. A medicine for human, veterinary or phytoprotective use comprising an effective

amount of a compound of the formula | and/or the pharmaceutically acceptable salts
thereof as claimed in one or more of claims 1 to 5, together with pharmaceutically
acceptable carriers and additives in combination with other pharmacological active
ingredients or medicaments.



