Pentafluorosulfanylphenyl-substituted benzoylguanidines, method for the
production thereof, their use as a medicament or diagnostic agent, and a
medicament containing these compounds 5 The invention relates to
pentafluorosulfanylphenyl-substituted benzoylguanidines of the formula I .
In a first aspect, there is provided a pentafluorosulfanylbenzoylguanidine
of formula IR4 R5R3 FR2'F;:~S\X O FFR2R1N\/NH2 NH2 10in

Pentafjnpromiianyiphicgy srubriuRg RanFRYpARISHIE  MoRb e Sondne

proddaffém@ﬁ@@lﬁwmwlmla@awdf?caﬂﬁaﬂﬂoma;@n@af% iNghd. 22, 3 or
4 carbon atoms, F, Cl, Br, I, -CN, NR6R7, -0- 15 (CH2)b-(CF2)c-CF3 or

medicasepicaniping th5§ecIeRYaA8 R7 independently of one another
- hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; d zero, 1
or 2; 20D, c, e, f and g independently of one another zero or 1; R2 and

5 The insnigaialaienip SRRt RyAleReRY s HHiEd SRz aieamgines of
the forkele | .

In a first aspect, there is provided a pentafluorosulfanyibenzoyiguanidine of formula
i

R4
R5 R3
- F\ R2'
\;IS X Rt

0

S

NH

R1  Na NH,

2
10 '

in which the meanings are

R1and RY

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, |, -CN, NR6R7, -O-
15 (CH2)b-(CF2)c-CF3 or -(SOqg)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;
20 b,c e fandg

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

independently of one another hydrogen, F, Cl, Br, |, -CN, -SO2CHa3, alkoxy

having 1, 2, 3 or 4 carbon atoms, NRBR7, -O-(CH2)p-(CF2)c-CF3, -(SORr)k-
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R3

having 1, 2, 3 or 4 carbon atoms, NR6R7, -O-(CH2)b-(CF2)c-CF3,
-(SOh)k 2 (CH2)1-(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

or4 hydrogen atoms may be replaced by fluorine atoms, -(CH2)n-phenyl

which is unsubstituted or substituted t?y 1, 2 or 3 radicals selected from
the group consisting of F, ClI, Br, 5 I, -O0-(CH2)p-CF3, alkoxy having 1, 2,
3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and

-S@2OHICOTXGEE)g-htktgrbanhahich, i3, uhsBibstBuiachrn sUhHHUEEI BNy
1, 2 or 3 radicals selected from the group consisting of F, Cl, Br, I,

-ChaEnLss-br3, BkoRy haanign Ao ia whrsbrl aldnisortkiiianiien Homs may

R S A e BP BE SepeLnbieh o

-Gl A=l gpdr cingependrall &f ope ARIREIZSIR AN &bﬁr@ﬁtﬁ%‘?ﬁfl}g’,rct Br,
one another

2; k zeroor 1; [ zero, 1, 2, 3, or 4, m and o independently o
zdyo@p-1C120)p-0879, alkBxy Ravirrerg, 21, 208 Harboreseontis; fkyl having 1, 2, 3
zero,1,20r3; q zero, 1, 2, 3, or 4; 25 R3 hydrogen, F, Cl, Br, I, -CN,

-SO 20t atkytdmeirnd -8 05HCH b, ar 6(Cibhphaters glkonichayingslindtituted

3, or 4 carbon atoms or -Ot-(CH2)u-CF3;
or substituted by 1, 2 or 3 radicals selected from the group consisting of F, Cl,

Br, I, -O~(CH2)s-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2,

3 or 4 carbon atoms and -S0O2CH3;

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

atoms or -CH2-CF3;

bandc
independently of one another zero or 1;
h zero, 1 or 2; '
k zero or 1;
I .zero, 1,2, 3, 0r4;
mand 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, 1,201 3;
q zero, 1, 2, 3, or 4;

hydrogen, F, Cl, Br, I, -CN, -SO2CHg, alkyl having 1, 2, 3, 4, 5 or 6 carbon

atoms, atkoxy having 1, 2, 3, or 4 carbon atoms or -O+(CH2),-CF3;

t zero or 1;

u zero, 1, 2 or 3;
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R4

or

R4

or

R4

R5

t zero or 1; u zero, 1, 2 or 3; 3 R4 hydrogen, F, Cl, Br, I, -CN, -SO2CH3,
NR6R7, -(SOv)w-(CH2)x-(CF2)y-CF3, -0 (CH2)aa-(CF2)bb-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 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 replaceddy fluorine atoms; 5 R6-and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or -CH2-CF3; v zero, 1 or 2; x zero,1,2,3o0r4; 10 w,y,aaandbb

intigrensiently, aione, anather- B OH; NRBRACKHRSR PBQ)WWQ&&F& -O-

unsubstituted or substituted by 1, 2, or 3 radicals selected from the gr

caeHing-at Fy foh-BF 3L aRdldhieiig) eesCB 34 alkexys d2rbaNiBthing Aixy
4 carbon atoms, alkyl having 1, 2, 3 or4 carbon atoms and -SO2CH3; dd

zdraVirg; be2zéror £, (Zaéjfbf31 éd@il@r@{’ tle@k&yMbe@wgﬂR@, 5, 6, 7 or 8 carbon
(CHAT R ea) iSRSNI ARSI BICARY 4 2 ) fuorine atoms;

radicals” selected from the group consisting of '
-Afg q@HRYhh-CF3, alkoxy having 1, 2, 3 or4 carbon atoms, alkyl having

é: 2,3 ofﬂd@ﬁ@ﬂﬁeﬁﬂ?&%‘% aﬁ%g%&% ?%ﬁi%y?rhéb%zﬁr& Il"ozr 9;rcarl:)::)n
atoms or -CH»-CF3;

v Zero, 1 or 2;
X zero, 1,2, 3 01’_4;
W, v, 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, |, -Odd-(CH2)ee-CF 3, 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 or3;

cec zero, 1,2, 3 or4;

~(CHo)-heteroary! which is unsubstituted or substituted by 1, 2 or 3 radicals

selected from the group consisting of F, Cl, Br, I, -Ogg-(CH2)nn-CF 3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyt having 1, 2, 3 or 4 carbon atoms and
~S02CHa3;

ag zero or 1;
hh zero, 1,20r 3;
f zero, 1,2, 3 or4;

F, Cl, Br, I, CF3, -S02CH3 or -S(O)OCH3;

a direct linkage, O, NR8, S(O)kk;
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if zero, 1, 2,3 0or4; R5F, Cl, Br, I, CF3, -SO2CH3 or-S(O)OCH3; X a
direct linkage, 0, NR8, S(O)kk; 4 R8 hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms, -(CH2)mm-CF3 or -SO2CH3 kk zero, 1 or 2; mm zero, 1,
2 or 3; 5 where -0-(CH2)b-(CF2)c-CF3 in the definitions of R1 and R1' and
R2 and R2' can be selected independéntly of one another, where NR6R7
in the definitions of R1 and Ri', R2 and R2' and R4 can be selected
independently of one another, and the pharmaceutically acceptable salts

the@of. ARIRsgETeaNEInaRY 0 29@@%%&@5%&%@%&%%&9@% or
the meanings are: R1 and R1"independently of one another hydrogen,
alkyl havis@ 323 or 4 carbon atoms, methoxy, ethoxy, F, Cl, NR6R?7,
-O-CH2-CF3 or -(SOd)e-(CH2)f-CF3; 15 R6 and R7 independently of one
another Kdrogen, atkyl,Heing; 1, 2, 3 or 4 carbon atoms or -CH2-CF3; d

zero, 1 grg. e and ind ently of one another zero or 1; R2 and
R2' independently g%%’eqér?gﬁnegi’hydrogen, F, Cl, -SO2CHS3,

where(SRUHGHRIFCT3C ikl hayinarhitdrd oF ReahaRatons Rk can be

having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms
selectpdyrsiepspidestbyffone mmatoans, 25 phenyl which is unsubstituted or

wherSYRRHRYER, Wel(i%ﬁﬂﬁilii%%lg 3f ﬁ?tgﬂcjr&q‘ ,ﬂrjfz and R2' and R4 can be selected

independently of one another, -

and the pharmaceutically acceptable salts thereof.

Preference is given to compounds of the formuia | in which the meanings are:
R1 and R1'
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,

methoxy, ethoxy, F, Ci, NRBR7, -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 -CHp-CF3:

d zero, 1 or2;
eandf
_ independently of one another zero or 1;
R2 and R2’
independently of one another hydrogen, F, CI, -S802CH3, -(SOp )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

1

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

group consisting of F, Cl, -Og-(CH2)p-CF3, methoxy, ethoxy, alky! having 1, 2, 3

or 4 carbon atoms and -SO2CHa3, or heteroaryl which is unsubstituted or

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

R4

or
R4

or

group consisting of F, Cl, -0C)-(CH2)p-CF3, methoxy, ethoxy, alkyl having
1, 2, 3 or 4 carbon atoms and -SO2CH3, or heteroaryl which is
unsubstituted or substituted by 1-2 radicals selected from the group
consisting of F, Cl, 5 -Or-(CH2)s-CF3, methoxy, ethoxy, alkyl having 1, 2,
3 or 4 carbon atoms and -SO2CH3; h &ero, 1 or 2; k zero or 1; 5 | zero,
1,2,3,0r4; ozeroorl; pzero,1,2or3; rzeroorl;szero,1,2or3; 10
R3 hydrogen, F, Cl, -SO2CH3, alkyl having 1, 2, 3 or 4 carbon atoms,

me o] : re.Qk s U zer :
e B A ARl 78 By A by e anc
ha@@z@H%,; 3 or 4 carbon atoms, methoxy, ethoxy or cycloalkyl having 3,
4,5, 6 or 7 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be
replaced byrfludrore? ;atoms; 20 v zero, 1 or 2; w, X, and as independently
of one angther zero or 1; or R4 phenyl which is unsubstituted or
su%stitutezg%oycir- 'radicals selected from the 25 group consisting of F, Cl,

-Odd-(CHRYee-CE3 3nethgxy, ethoxy, alkyl having 1, 2,

0 zero or 1;
p zero, 1, 2 or 3;
r zero or 1,
S zero, 1, 20r 3;

hydrogen, F, CI, -SO2CHg, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy,

ethoxy or ~-Or(CH2)y-CF3,

t zeroort;

u zero, 1,2 or 3;

hydrogen, F, CI,I—SOQCH;;, ~(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 or 7

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

atoms;
v zero, 1or2;
w, X, and aa

independently of one another zero or 1;

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

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

3 or 4 carbon atoms and -SO>CHa3;

dd and ee
independently of one another zero or 1;
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3 or 4 carbon atoms and -SO2CH3; dd and ee independently of one
another zero or 1; or 6 R4 heteroaryl which is unsubstituted or
substituted by 1-2 radicals selected from the group consisting of F, Cl,
-Ogg-(CH2)hh-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CH3; ggandhh 5 independently of one another zero or 1;
R5 F, Cl, CF3, -SO2CH3 or -S(O)OCH3; X a direct linkage, 0, NR8 or

S(Q)kk; R8 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -CH2-CF3 or

R S BRISkEN ARG, § LSt B SHE ettty R dgrs eelaisd from
th [ . is giyen ds of formula | in .
T B B B 0 (8 b oy e Mt having
hydr I [ 4.carbon atoms, methoxy, ethoxy, F, Cl,
NQG%%Sﬁgﬁggég%&éséﬁéﬁ% -CF3; R6 and R7 independently of
ong@gathahhydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
-CH2-CF3; 20 d zero, 1 or-2; e and f independently of one another zero or

1; R2 and RSGRAESSHNBL B0 RBAURBEEG Ryirdgen, F, CI, -SO2CHS3,

R5 -(SOmK- 22!3?5?@%%%@(@5{%?!8?”9" having 3, 4, 5, 6 or 7 carbon

atoms, in which
X a direct linkage, O, NR8 or S(O)k;

R8  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -CH>-CF3 or -SO2CH3:

kk zero, 1 or2;

and the pharmaceutically acceptable salts thereof.

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

are:
R1 and RY
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
methoxy, ethoxy, F, Cl, NRER7, -0-CHz-CF3 or (SOg)e-(CH2)-CF3;
R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CH»>-CF3;
d zero, 1 or 2;
eandf
independently of one another zero or 1;
R2 and R2’ |

independently of one another hydrogen, F, Cl, -S02CH3, -(SOp)-(CH2)-CF3,
methyl, cycloalkyl having 3, 4, 5, 6 or 7 carbon atoms, inwhich 1, 2, 3or4

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-CF 3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms

and -S0O2CH3, or heteroaryl which is unsubstituted or substituted by a radical



10

15

20

25

hydrogen atoms may be replaced by fluorine atoms, phenyl which is
unsubstituted or substituted by a radical selected from the group
consisting of F, ClI, -O0-(CH2)p-CF3, methoxy, ethoxy, alkyl having 1, 2, 3
or 4 carbon atoms and -SO2CHS3, or heteroaryl which is unsubstituted or
substituted by a radical 7 selected fronf the group consisting of F, Cl,
-Or(CH2)s-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or4 carbon atoms
and -SO2CHS3; h zero, 1 or 2; k, 1, o, p, rand s 5 independently of one

aneﬁiecm&onﬂ.thaf@h}*mmmiﬁir@oﬁQ@;HGBH(@MSJO?@%tﬁH%&Z%thoxy,
or -0+-(CH2)U-CF3; tandu independently of one another zero or 1; 10 R4

“hyatkgemafngh -3CREHB B0 ik ght CE8,C13(CH2)aa-CF3,
methyl, methoxy, ethoxy or cycloalkyl having 3, 4, 5, 6 or 7 carbon atoms,
in Which £829,3 i £hydrogen atoms may be replaced by fluorine atoms;
v Zerp,ql Br 2anM%zandaa 15 independently of one another zero or 1;

R5 F, CI or-SO2CHS; X a direct linkage, 0, NR8 or S(O)kk; R8 hydrogen,
methyl, ethyl, -CRZEEERISNMOI ORS akktheraeren?; 120 and the
pharmaceutically acceptable salts thereof. Very particular preference is
given to compounds of the formula I, in which the meanings are: Rl and

R3 Rlwafrangependeints 0bOke anaihan hydieesy, sedy. & -©,-(ER3LCF,:
-Ot-CHdZ-uCFB; R2 and R2'
an

independently of one another zero or 1;
R4 hydrogen, F, Cl, -S02CH3, -(SOy)w-(CH2)x-CF3, -Oz-(CH2)as-CF3, methyl,

methoxy, ethoxy or cycloalkyl having 3, 4, 5, 6 or 7 carbon atoms, in which 1,2
3or4 hydrogen atoms may be replaced by fluorine atoms;

v zero, 1 or 2;

W, X, Zand aa

independently of one another zero or 1;

RS F, Clor-SOsCHa3;
X a direct linkage, O, NR8 or S{O)k;

R8  hydrogen, methyl, ethyl, -CH2-CF3 or ~S02CHa:
kk zero, 1 or 2;

and the pharmaceutically acceptable salts thereof.

Very particular preference is given to compounds of the formula 1, in which the
meanings are: |
R1 and R1’

indépendentfy of one another hydrogen, methyl, F, Cl, -CF3 or -O-CHp-CF3:
R2 and R2'
independently of one another hydrogen, F, Cl, -S02CHg, -S0,.CF3, -CF3 or

methyl;
R3 hydrogen, F, Cl or methyl;

r
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 independently of one another hydrogen, F, Cl, -SO2CHS3, -S02-CF3, -CF3
or methyl; R3 hydrogen, F, Cl or methyl; 8 R4 hydrogen, F, Cl or methyl,
R5 -SO2CHS3; X 0; and the pharmaceutically acceptable salts thereof. 5-
In one embodiment moreover preference is given to compounds of the
formula | in which-R1 and R1' are deséibed independently of one another
by hydrogen, methyl, F, Cl, -CF3 or-O-CH2-CF3, and particular
preference is given to compounds in which R1 and R1' are described
R4 indusknaendl oF bREMEABIMEr by hydrogen or methyl. 10 In a further
RS embedipent, preference is given to compounds of the formula I in which
R2And R2%are described independently of one another by hydrogen, F,
X ClgS02CH3, -SO2CF3, -CF3 or methyl, and particular preference is
iven to compounds in which R2 and R2' are described independently of
and therentisaliogereatade seltestharadlirther embodiment,

preference is given to compounds of the formula | in which 15 R3 is
described by hydrogen, F, Cl, -SO2CH3, methyl, -CF3 or -O-CH2-CF3,
In ongRMbRGIEIRA prefaRYRIES VRN ScahRuiRISHwaITITR Ofithedissringd | in

hichRAY; : d "SREGIR G
e e LT ST

Cl, -GoObt2CR3Hor dfeshyhdipd iattieniprefrefecenseyisgiviencingssupadnasvhich R1
in which R4 is described by hydrogen. 20 In a further embodiment, '

and Rl e fesriBrngeesnfsihuel siperarbyibydgs R imethyl.
In a fOASRIMGHIYHIM et (FrdfeRRAZEH RO B Ha O BRI P ula | in which

-SO2CHa3. In a further embodiment, preference'is given to compounds o
R2 atbR@f ratsadiesonibésh indéperdisethfinkage amistesoriedingenNRE! -SO-CHa,
S(O)kk, where R8 is hydrogen, methyl, ethyl, -CH2-CF3 or -S02CH3,
-SOzprete ity ydregby oamdethylicaheat wheke dids zeghehb osRppiaieablywvhich

zero or 2; and particular preference is given to compounds of the
RZ2 and R2’ are described independently of one another by hydrogen or -SO2CHg.

In a further embodiment, preference is given to compounds of the formula | in which
R3 is described by hydrogen, F, Cl, -802CH3, methyl, -CF3 or -O-CHz-CF3, and

particular preference is given to compounds in which R3 is described by hydrogen.

In a further embodiment, preference is given to compounds of the formula 1 in which
R4 is described by hydrogen, F, Cl, -SO2CH3s, -O-CH»-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

RS is described by F, Cl, CF3, -S02CH3g or -S(O)OCHS3, in particular by -SO2CHs3.
In a further embodiment, preference is given to compounds of the formula I in which X

is a direct linkage or is déscribed by O, NR8 or 8(O)kk, where R8 is hydrogen, methyl, -

ethyl, -CH2-CF3 or -SO2CHg, 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 1 in which X is described by O.

Radicals which occur more than once may be identical or different and independently

of one ancther have the stated meanings.
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30

formula I 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. 9 Especially preferred are
N-[5-methanesulfonyl-4-(4-methanesugfonyl-3-
pentafluorosulfanylphenoxy)-2-methyl-benzoyllguanidine and its

harmaceutically a table salts. 5 If the substituents R1, R1', R2, R2',
EsneRaH B AT LB TORS LR o A5 e MRGKS Sy
pentafidersudRnipipriconsgrRthrithavedrebhiipuGragieiéhe R configuration.
comgoundsqm% be in the %of optical isomers, of diastereomers,

.Th
and it 558&% e R RGRGRIE n any ratio. 10 The disclosure herein

encompasses all tautomeric forms of the compounds of the formula I.

Alkyl radicals may_ be ight-chain or branched. This also applies if the
f the AP AS EUR e Stal e BbS B P OTIE BUEAL MO A O
asymimtugldaded hayadikaieralkaty cdinalanbinerdlkoxybticaisS and the R

.alkylaming, radicals, dialkylamino radjcals and alkylsulfanyl radicals.,.
configy A iiled BF AT FRURAR Y BRAy G BOST Ry ¢ diestereomers,
of racemateyletofimidondd, tisetaidtlyin(adymeatibylpropyl), sec-butyl (=

1-methylpropyl), tert-butyl (= 1,1-dimethylethyl), pentyl and hexyl.

Preferred alkyl radicals are methyl, ethyl, n-propyl and isopropyl,

The diaciosuaehprefieabdpmpeizsesnal 28 dthyk o onael thdaraprpoynesiloPihe
form inor 5, hydrogen atoms in alkyl radicals may be replaced by fluorine
ﬁ) s..Examples of such fluoroalkyl radicals are trifluoromethyl,
2,2,2-trifluoroethyl and pentafluoroethyl. Substituted alkyl radicals may be

oo S A S R SRR
subsmm mecmrmnmwdeﬁs&pom&mgam,ai_omscmnp}@ﬁna‘lkqualkyl
e A R kTR ST s anesnt
radicaissastiktigdudiong | salitiilde & xaragesof altyleadioaxamplesthyl, ethyl, n-
propyl, isopropyl (= 1-methylethyl), n-butyl, isobutyl (= 2-methylpropyl), sec-buty!

(= 1-methylpropyl), 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 fluoroalky! radicals are trifluoromethyl,
2,2, 2-trifluoroethyl and pentafluoroethyl. Substituted alkyl radicals may be substituted
in any positions.

Examples of cycloalkyl radicals are cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. One or more, for exampie 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 substituied one or more times, for example
once, twice or three times, by identical or different radicals. This likewise applies to
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tetrazolyl, oxaZolyl, isoxazolyl, oxadiazolyl, thiadi

once, twice or three times, by identical or different radicals. This likewise
applies to 10 phenyl radicals in groups such as, for example, phenylalkyl
or phenyloxy. The substituent in monosubstituted phenyl radicals may be
in position 2, position 3 or position 4. Disubstituted phenyl may be
substituted in the 2,3 position, 2,4 pos?tﬂ)n, 2,5 position, 2,6 position, 3,4
position or 3,5 position. The substituents in trisubstituted 5 phenyl radicals
may be in the 2,3,4 position, 2,3,5 position, 2,4,5 position, 2,4,6 position,
pPhenyl3asadfibnasr 8Re SpeRiRSnI A SxF BN rRBRAYAHN Sfdvhativiany. The
su bsﬁﬁ!@ﬁ?lﬂﬂ%ﬁb@hﬁb@%i%@ﬁﬁ@@ﬁﬁ FH&C@%WMS&W&?&@H@%@EW& 3or

atoms or nitrogen atoms, e.g. 1, 2 or 3 nitrogen atoms, 1 or 2 10 oxygen

positiggmhsDisypstiuing sRY sravdembbsibed inalve 2 fepagitoma TResition, 2,5
posstlb?{?@@@/ééﬁ;éiﬁél@,mgwm@ph&ﬂ&sﬂibﬁowe@%H@ﬁ@é@ﬁgﬂﬁthmgxﬂtuted

position, 2 position, 3 position, 4 position, 5 position, 6 position, 7 position

pheny} edisaifomayibieiodhf raditato Bl be ans iesitios Fot Begaibiamutsd.6

. positRRe 9RBYedimesofos £ lgnce, twice or three times, by identical or

different radicals. This applies 15 likewise to heteroaryl radicals such as,
for example, in the radical heteroarylalkyl. Examples of heteroaryl are

Hete?é%l%@%ls%?@b/ﬂo%@i@zr%ﬁ@WF%%&EJMHériﬁZle%bhtBHQ%S?'Wwo?é%%yétoms are

isoxazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, isothiazolyl, pyridyl,
oxyaggtama; pYHHIGISM DA MERERNRERIDE. Befzimd K olyliigrbgioms, 1 or 2
oxygSNIaRiihs IS0siinalykup iRz aiReXRING QURRZRINNLANE SIBRRlinhe
20 Heteroaryl radicals are, in particular, 2- or 3-thienyl, 2- or 3-furyl, 1-, 2-

hetergan/yadigaisimay_be. aitashesiay alipesitions. b xsymplenay the 1 position, 2
positibi, 3 BiEAabA 4 bolitidryls bashibinaobdsitvh,of patidn OF B-HISaraY!.

2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3- oxadiazol-4- or -5-yl,
Heterporyl sadigatsdingy dresipubsliuisa aabsI pipstiusg e of. P times, for

exanBGFeY/ hiisdoptiprdeoizolyly kamitarstarabrarAraditals. This applies
i 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or 4-pyrid P
likewise lo hetsroand Armifalt S5 ag.Jor@xample o e ipdisaieteraandalkyl

Exandble? ofhetefdBAAwre fur, shiehbt, Beramidasetbolyl, 3rydudiy Gridbolyl,
7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-,
azolyl, thiazolyl, isothiazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, benzimidazolyl, indazolyl, quinoiyi,

isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl and cinnolinyl.

Heteroaryl radicals are, in particular, 2- or 3-thienyl, 2~ or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-,
2-, 4- or 5-imidazolyl, 1-, 3-,.4- or 5-pyrazolyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-
1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-,_ 4- or b-isoxazolyl, 1,2,3~
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-thiadiazol-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-indoly!, 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-,6-, 7-o0r 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-, 8-, 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-thienyl, 2- or
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4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-,
6-, 7- or 8 30 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- pxy-2-, 3- or 4-pyridyl. Particularly
preferred heteroaryl radicals are 2- or 3-thienyl, 2- or 11 3-furyl, 1-, 2- or
3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-,
3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyraziyl, 2-, 4-, 5- or
3-funfl; AYTPIdn3Laneoigt, or- AanyrdaziBympidisidiselosure heyeigatsogeftasnolyl, 1-,
to the processes described below for preparing the compounds of the =
3~ 48 mcRy B Y secoridhhe i dbré i roryiRdiRYhréceds for rlpavigidiny! and
3- or gopypiaathef the 10 formula | as defined above and/or the
pharmaceutically acceptable salts thereof, which comprises reacting a
compound of the formulaVIR4 R5/R3 FR2' FS\\XR1 FFR20 R1
The dixcidbR@ Waesi Bhdbias R3h&RgrdddsRbsatsb&ribaveddRw for preparing the

abovementioned meanings, and R9 is hydrogen or alkyl having 1, 2, 3 or
compRLadSH RS Wi¥Juanidine. 15 In a third aspect, there is provided the

compound of the formula | and/or the pharmaceutically acceptable salts

thereof as defined above for use as medicament. In a fourth aspect, there

In 2 5gG33diARRGRe 1L OISR BMIPGE ARSPARS SIRh REEPEHRA%KA FRMpgUNd of the
formuiaarrageiitisalbbavecptaite sripinerratastideiigestabpvmiorspiedt@ifgsf, which

compar‘ises reacting a compound of the formula V!

R4
R5 R3
F R2'
F“E X R1'
F I e
F
0
R2
R1 O

Vi RY

where R1, R1’, R2, R2’, R3, R4, R5 and X have the abovementioned meanings, and
RS is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms with guanidine.

In a third aspect, there is provided the compound of the formuia | and/or the

pharmaceutically acceptable salts thereof as defined above for use as medicament.

In a fourth aspect, there is provided the use of a compound of the formula | and/or the
pharmaceutically acceptable salts thereof as defined above for producing a

medicament for the treatment or prophylaxis of acute or chronic damage, disorders or
indirect sequelae of organs and tissues caused by ischemic or reperfusion events, for

the treatment or prophylaxis of arrhythmias, of life-threatening cardiac ventricular
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medicament for the treatment or prophylaxis of acute or chronic damage,
disorders or indirect sequelae of organs and tissues caused by ischemic
or reperfusion events, for the treatment or prophylaxis of arrhythmias, of
life-threatening cardiac ventricular 114 fibrillation, of myocardial infarction,
of angina pectoris, for the treatment or prophylaxis of ischemic states of
the heart, of ischemic states of the peripheral and central nervous system

rofst oke or.of.ischemi tate of erlpher | or and tissues, for the
L e e R S
of isghetifieratadassokine Semt, opisciaeynar s’ateadﬁrmemmwmmf ogtral nervous

oyl BNE e OB AR ROINEMIRET . o e
treatprrdsor rop bgsergiaf sigieteisbockf dfsbs@asasfsthwmelmtmailumwpmlferat;on
repre%%?xt%"% ;ﬁlr r‘?\'ﬁﬂé dé rggHg%r;% Eé)ﬂ%é)dvlfg’rg %8%'3%?'“ me ae CleS o?p'# Bte

or centrally ind convuisions, o ers of the cen al nervous
hypedyspdm; ar@i @émoﬁ@eohmrptysmte&aﬂmm:erqﬁybﬂmancmew lipid

meta R R LR o S S eP RS8R 7 s or e
centreémmﬂ@ysmmfeﬂuamfanmﬂtmg‘ froennoivenexatabdibatdthEdt M,

ooie P UL e R Al s ALKt JHOM e,
espegislesfardiety fitatal depressioos thegwyshpheshiotdwireatroent or prophylaxis

of no R B o S e AR DL 1818 RaBE o ciabetes, o
thrombake® of discvdersissruitinginuy, emdbtbelisbdypsiisnrtival ohietatimitteamd

claud?égﬁggtr?glsﬁi@}{%%? dPEPEES ‘g@&@'}% ﬁk%qg ARG R{eﬁjﬁr%%%ans,
roceaures, 10r use bypass gery, for use for resuscitation after
ﬁbrottcadmﬁ@comfr@ga‘ toe bV@\Veﬁhr@agbsr:ém Qfs’é]mlﬂﬁaﬁg,efilﬁﬁo’qﬁmﬂsmdgra of
vess (?W&%B&éj&i}%%ﬁ%%@ ﬁtqué%?tofofro{h HHEh fis OE»‘?'EOB@ %tr&eﬁ‘éart
and reduction of the cardiotoxic effects |nt yro OXICOSIS ucing a

faalurauagnﬁmmtweahﬁahté@w@ diaelie pmimemmmmmmmmws of
dlsor(% Q%é y W&&Qeogﬁmapﬁf@&c PHB@EYd ﬁs Orgtsamlfgpfuse for

as def |ne ve In combination with 0 er medicam ctive
Surgt%mat@r@r Produgiag Hanepisatatinnfofon@esaiviegtand storing transplants

for surgical procedures, for use for bypass surgery, for use for resuscitation after
cardiac arrest, for preventing age-related tissue change, for producing a medicament
directed against aging or for prolonging life, for the treatment and reduction of the

cardiotoxic effects in thyrotoxicosis or for producing a diagnostic aid.

in a fifth aspect, there is provided the use of a compound of the formula | and/or the

pharmaceutically acceptable salts thereof as defined above in combination with other
medicaments or active ingredients for producing a medicament for the treatment or

prophylaxis of acute or chronic damage, disorders or indirect sequelae of organs and
tissues caused by ischemic or reperfusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardial infarction,
of angina pectoris, for the treatment or prophylaxis of ischemic states of the heart, of

ischemic states of the peripheral and central nervous system or of stroke or of ischemic
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prophylaxis of acute or chronic damage, disorders or indirect sequelae of
organs and tissues caused by ischemic or reperfusion events, for the
treatment or prophylaxis of arrhythmias, of life-threatening cardiac
ventricular fibrillation, of myocardial infarction, 30 of angina pectoris, for
the treatment or prophylaxis of ischemig_states of the heart, of ischemic
states of the peripheral and central nervous system or of stroke or of
ischemic 11b states of peripheral organs and tissues, for the treatment or

stateg r&p é] )ﬂ%roafl Statgrsxsognsc!h'? ggHOf d%(s)??hse%, nqtlacrﬂcelluwé)g%g%r%gfs?ates of

ts a printary or secon ary RGN
shocproétdu@laypemnoph'yz:lamIhﬂprcmtdt’éekwhumpbpresehtathe;msﬂeymsec@ﬁdary

caus%'s&"I rhanees il %é?eé%bol n?C)sO’Iah Rbloﬁgo r&s’géﬁ] %%o%iﬁge ﬁgperpiasna of

yp erten5|oh o] |sor erso ecen ral ervou
athermj&mglﬁmmonﬁmm«hmmw aoff liped eEa epiepsyDhicgniialhy i pdmmd"e, of
i r he central n rvouss stem
esse g o e B R e T et e lsRrnsre
resuIbnydmmsmﬂm@e}}ﬁabdémtodlélﬂetéﬁﬁqe&nﬂwwmmwr)tmuaﬁamagm’rmmsmns of

e fd| ers resulti om 10.e theli
disor et 81 R e T AR TS Mopressigns or
psyclfmwm @smdéreaimmﬂmapmmyambroﬂo@mmsidrs-dbtbmhimrt fimotites mellitus
(NtDSWr&E@t@ ﬁ? %{1} %E&&S% ‘F]rr%% SSG'% nd f'bé)rtécrg'ssu %egr?rom
0 or treatment

e heart or prophylaxis Tt EREIEr S
endothuelipd stidtnedinrfaithiojetaitert ctaot roaﬂmmffanﬁha&ne}aumﬁersqmbhylaxis of

ffbrot%ﬁﬁ%%%%%a P%%Wsﬁ%’ 19408 ﬂEFBﬁ(L%H%c?Hé{&%Fﬁ\CC'ﬂ%?‘Cﬂg}@%ugr%rders of

or use or surgical operations and organ ransplanta ons

the kisheeyriirptin diswrdastiednssiaats andsflibgitil gisorstduses| the emftrfor the
treatlmé?ff‘%? @é{ﬂ'ﬁggg rg%rte(?%% FSE%A&?;@{‘CEB‘H%%%&%%SH ?§ﬁm%r of acute or

prevent tissue c ucing a medicame
chrorifréuiecnanaiiorst d@m@@ﬁo@fpmomn@ Qwsfed lnlya:mcmtmenoémalana or of

cocci gggt'wb% ﬁ cardieipXise Ctﬁ eg‘é.s &;sow %%r@opggah{%g%r%ﬁn?auons

lagnostic aid."lha Sixth aspect a med|C|

for pr@@@rmmwadmip@;ttapaﬂ@aieéqrwmmrmg@m effedtiveisarfoniypbas
surg %Pﬂ@gﬁf Jﬁ ve to%g% Eé@&lﬁ@3%%?,%5‘%@088%8@8'&%?&?{36 tissue

théereof as er wit ,
change for producing a medicament directed against aging or for prolonging life, for

the treatment and reduction of the cardiotoxic effects in thyrotoxicosis or for producing
a diagnostic aid.

In a sixth aspect, there is provided a medicine for human, veterinary and/or
phytoprotective use comprising an effective amount of a compound of the formula |
and/or the pharmaceutically acceptable salts thereof as defined above, together with

pharmaceutically acceptable carriers and additives,

In a seventh aspect, there is provided 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 defined above, together with
pharmaceutically acceptable carriers and additives in combination with other
pharmacological active ingredients or medicaments.
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25 pharmaceutically acceptable carriers and additives. In a seventh
aspect, there is provided 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 defined
above, together with 30 pharmaceutiﬁl y acceptable carriers and
additives in combination with other pharmacological active ingredients or
medicaments. 11c Disclosed herein is a process for preparing a
Disci§SIPREnc o lormuladd aadlorthe, Bharmaceutically aceepianla sl
STEOrIT WHICH X 18 oxygen‘:(scﬂem % WhIER comprises aﬁ.'rlégc iﬁg gorne
pharrpbeaotioéiyeaforeptitd i vetts dinesemhiatieicom poisnoikgttre (karinaunte 1Y) tevitich
com g\égsa compound of the formula V, b) introducing R5 by electrophilic
aromatic substitution and converting to a compound of the formula VI and
a) reajtiegaipyencooiiberfdrofthes Hommitlla N Bvwoth aficoammtandicé tihe formula 1V to
. lguanidi 10 the formula la, 12 R2’HalR1R9R4+1 O R4 H*R3
give %%p%dﬂ%%ﬁ%’@'ﬁ‘@s% OHIVF~S\FORL'IR9 FFF1 /1l0R2
b) introducing RS by electrophilic aromatic substitution and converting to a compound
of the formuia VI
and
c) reacting a compound of the formula V! with guanidine to give the acylguanidine of

the formuia la,



R10 VR4 R5R3 F:&Q0R2'F~S\R1 FR9 1 R2VIR10 R4 NH R5
R3 2F R2'HN~NH2 F~=S\O R1'F FR21 O R1 N z. NH2 la NH2
Scheme 1 5 in which R1, R1', R2, R2', R3, R4 and R5 have the meaning
indicated above, and in which the meanings are Hal F, CI, Br or I, R9
hydrogen or alkyl having 1, 2, 3 or 4 cArbon atoms. 13 The phenols of the
formulae Il are deprotonated in a suitable solvent, preferably in a dipolar
aprotic solvent such as, for example, acetonitrile, DMF, NMP or DMSO,
with the aid of an inorgnaic base §uch as, for example, K2CO3 or
Cs2CO0g3, or with the aid afn \nic_Base such as, for example,
triethylamine or TBTMG, at a te )
R4 +

O R4

H R3 R H R3
F\;\S OH ) Fj;S\ O RY
F il
R2
' R1 O
\%
R4
R5 R3
ﬁ R2'
F
= O R1'
F'ie Rg
F |
o)
R2
Vi R1 O
R4
NH, R5 R3
: ; I
HNT “NH, F~g o R1’
- F ’\F
F
0
R2
R1  Ns. _NH
. Y
NH,
Scheme 1

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

Hal F, Ci, Brorl,

R9 hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms.
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. Organic Transtormations: A

5 between 0C and the boiling point of the solvent used, and then reacted
with the electrophilic aromatic compound of the formula IV in a
‘nucleophilic aromatic substitution at a temperature between 0C and the
boiling point of the solvent used, preferably between RT and 150C, to
give compounds of the formula V. Con{@rsion of the compounds of the
formula V into compounds of the formula VI takes 10 place by
electrophilic aromatic substitution, preferably by nitration, as described for

The ghanple @ jh@d@éﬁumu! NeatiRRigaetrgdnischeteCiernivetth pifiersbly in a
dipo@F%‘r@ﬁ@%'ﬁ?éﬁif's\é%fr?%%%%}ﬁd?&”a?:e%ﬁﬁm&mﬁﬁgg Wﬁ%’é DMSO, with

Stuttgart 1992, pp. 262-341 and the literature cite nis
the Fiteps i etanals dasritvdoss HROSK e IRE Glgrer kep@ 6y 80@vith the aid

and RT, particularly preferably between -60C and 0C. 15 It is possible to
of o R o R TR B R AL IR PR E TGS s temperature
betw&rﬂmc dﬁﬁ@iﬂg@gﬁiﬁag@?ﬂt%?@m&m fibggqgldﬂdllt:l—iea{@@gcfleg with the
omprehensiv rganic Transformations: uide to Functional Group
eleci R AT HE AP IRTERL A (Nl VA (YR 051 AT

su bstﬂnaﬂmerame@mmmmememmt@lﬁi@tlﬁ ﬁklﬂimrﬂdiﬂt\ég]wg@ darthelt used, |
meani of Rb.are s sized from these anilines via 20 the diazonium
Prer ARSI D o QTGS SOPRA O AL BT B rmple
Conversionbeitwey mpethatieofdre deganischemhemiadiihediiane formula VI takes
tic ieme Verlag Stuttgart

Organo- sfoff- Verbjindu l,.,Part 2, Geqrg Th
placq L T S T A TR R RS T, FHECRo R ABPBd for
exampmm&mml eﬁ%dyih crwmf ‘ddm@iv&edmgagﬁstgwtdkfﬁi%fﬁheéftwml@ano-
. la takes place either, with fr anidi ase or, preferably, wit
stick g AR e « reey SoReReRe iges Eaop, an. 262341
and thefitsohtert, gtefeiiabiyi DN aliHME pesfe taisly stirfestitogettien Bt O3 at a
ester at a temperature between 0OC and the boiling point of the solvent,

temnGrafbRRP BEEREEART and THoCArfiiaiyBreferetivi hrikopnn6igharg 0°C.

It is P inibCRASeaRe RN YERPE@GS é?%@%?ﬁf&%xv&i%ﬁi%@?hﬁ?gghe

reacted, preferably in the presence of an activating agent, with guani
corregpgingiag yiineisitiRs st joamdestzilied ThR Sattingadoriesnpdshehsive

ihe rmu#ae Ll C&Gigg t%bit-:atizrr]x%%c?r?atp ré'%ﬁ? ; re(a)pr)arations, VCH Publishers,
New York, Weinheim, 1999, 821-828 and the literature cited therein. The compounds
of the formula VI with further meanings of R5 are synthesized from these anilines via
the diazonium salts by a method known to the skilled worker, as described for example
in Houben-Weyl, Methoden der organischen Chemie 4th edition, Organo-Stickstoff-
Verbindungen |, Part 2, Georg Thieme Verlag Stutigart 1990, pp. 1060-1 138 and the
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
chioride 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 R9 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 analogy to processes known to the skilled worker and

described in the literature. 5 It is also possible for functional groups in the

starting compounds to be present in protected form or in the form of

precursors and then to. be converted into the desired groups in the

compounds of the formula | prepared Bythe process described above.

Appropriate protective group techniques are known to the skilled worker.

10 The working up and, if desired, the purification of the products and/or
Theiaternedianesoirds pidbe fyrautioenticrmad vetaodsesotieaseektactioercially or

V. llizati d iQnal dryings. The inventjon . .

ca s e o A T LA Y ErcHe derid in
the iitgratumiR2' Fs \ X R1' FF O R2 VIR1 O, 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 20
Itis gipnnsrsipeiniduintdionar axamplo theprtptirio ¢ aotveuriiarndse ptieabnt in

j ' formula | and/or.the | .
P ey e e B R A e R IR ¥ desirea
groupg italiieorestMemiiishehtiis ipstitieebme pacsthbpitines of sseifssoniblad above.

AppriSBeneraly 2R tgﬁiﬁea@%ﬁﬁgg@é%?ebl&%%% | gég?ﬁgﬁfgé’“w%%@éa

Suitable acid addition salts are in 15 partic
pharmacologically acceptable acids, for example halides, in particular

The ARG, RdRERSURITRIHIAIRY U PR A0RIR BRI R ates
takes place by conventional methods such as extraction, chromatography or

crystallization and conventional dryings.

The invention also includes precursors of the formula VI and the salts thereof

R4
R5 R3
_F - R2'
5] X R1"
¢ F |
o)
R2
R1 O
Y R9

where R1, R1', R2, R2’, R3, R4, R5 and X have the abovementioned meanings, and
RS 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 fo bind acid to form salts. Suitable acid addition salts are in
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methylsulfonates, p-toluenesulfonates. 5 The compounds of the formula |
are substituted acylguanidines and inhibit the cellular sodium-proton

- antiporter (Na+/H+ exchanger, NHE), especially the NHE-1 subtype.
Compared with known NHE inhibitors, the compounds of the invention are
distinguished by an extremely high actigity in the inhibition of Na+/H+
exchange, and 10 by improved ADMET properties, for example by longer
S9 stabilities (liver stabilities, stability to enzymatic attack) and greater

particekactiyity of elatiemietediRE RUasstublechdnnelof BRYMNERYRIes. in

partcy g R BF 110 Bt i IR AL 718 b0 Re SRR rARgmhates,

methahdlfsihepinasautiodty aeseptable salts thereof are suitable for the
prevention and treatment of diseases caused by activation or activated

NHE, and of diseases caused secondarily by the NHE-related damage. 20 .

The G@ingditis ihibddosrpiedomisanibsanitda hsipelerine SaldFmbtt the cellutar
regulation, they can generally be combined beneficially with other

- sodivgeragandaipRitereiIadiEihexphengsiuIbi-iR, aspesidabioedinBiratabtype.

partners being inhibitors of the carbonic anhydratase enzyme group,
inhibitors of systems transporting bicarbonate ions, such as of the sodium’

Comprearbeibrknawanidbrish iR, dhorempodiits okirendyanisn are

... chloride-bicarbonate exchanger (NCBE), and NHE inhibitors with
it PRI BR kLY RHE AR e o gy NaH wseipnae, and
by imiirereth ADMETporpeditiate teraphssiachiogioathp reighmfbs (liver stabilities,

R T TR i

chanr!.abuty ancrebvenisidisegoed mbeetgriinarycianc biemencaadicneidip
. hé’é the NHE inhibitors of the invention are suitable for the treatment of
bioavagilabili Y . : :
Iseases caused by ischemia and by reperfusion. The compounds
described herein are suitable because of their pharmacological 5

BeCatﬁ’ég%ef_rH%S ﬁ?i%-r}ztr!: rfm%gpymﬁ?oraee ijggmﬁgtcszbmpounds of the formula | and/or the
pharmaceutically acceptable salts thereof are suitable for the prevention and treatment
of diseases caused by activation or activated NHE, and of diseases caused

secondarily by the NHE-related damage.

Since NHE inhibitors predominantly act via their effect on celiular 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—dépendent
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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Owing to their cardioprotective component, the NHE inhibitors are

outstandingly suitable for infarction prophylaxis and infarction treatment

and for the treatment of angina pectoris, in which cases they also

preventively inhibit or greatly reduce the pathophysiological processes

associated with the development of ischi&@mia-induced 10 damage, in

particular in the triggering of ischemia-induced cardiac arrhythmias.

Because of their protective effects against pathological hypoxic and
ThugscheniblBintatidoss tfdivempentids ef¢heufarnielfol dneltesdbeent of diseases

cau @51 m&}g&'lﬂet'r%?”ya acce table ﬁ\%sjalts thereof used according to the invention

e e .
can, because of inhibi IOn O the Callular Na+/H-+ exchange mechanism,

be used as medicaments for the treatment of all acute 15 or chronic

ischemia-indyced da e ar diseases .induced prim '%or secondarily .
T e TR 16 thBTE ol 2 CerGA e i sorEa i

propiatéegentiansiafinydhthie cedicaunsstean be used during organ
fransplantations, it hei ossible to use,th c unds both t .
oW T R B SO PRI et Al g T BF e Qb i anetnaly
suitabimdvethfangtios foopkyfagle dadrigfnedioneing atitheat staddge thetesitment of
.physiological bath liquids, and during transfer. into the.recipient organism. |
ang S IR B e Ao AR area Vayb U s ar g St the
pathpgigsinleg2aleffectaden aestaiabiad withitEakticctoppicaltiofesaritansinduced
damfor ex%mglgo the egr,g as vl\_/ella Onﬁerrvi}meﬁl or nshgnd veiﬁel .
THE LOMPOlit &F the invetiontah TiHREr be TSEFWHRIT RS R Yﬁé“"@&
Becdypass tbpeatitastiver efaotpleghinstopbiipeisgicperatiandcoanchistiamnic
.. yessels and in Coronary. .30 Artery,Bypass Graft (CABG). 17..In
situafRRE B o e e R ar s e B peereiente
saltsofferedhusatiareobttimdotontiie Ircambdsodan cheployed fdrimeshisoitatidihe cellular
following a cardiac. arrest, 5 The compounds of the invention are of

Na™fké @t tarareBieshi o PRra SR aRMRY Mgt iREedrarmant of all acute
or cHierligligmisieinnatadiatshiag Py sinieaisal slausshyHamafiRs Beadrdariy

restored.
thereby.

This also relates to their use as medicaments for sur_gical interventions. Thus, the
compounds can be used during organ transplantations, it being possible to use the
compounds both fo 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 against damage caused by ischemia and

reperfusion but also against the cytotoxic effect of medicaments like

those used in particular in cancer therapy and the therapy of autoimmune

diseases, combined administration witd 7compounds of the formula |

and/or the pharmaceutically acceptable salts thereof is suitable for

inhibiting the cytotoxic, especially cardiotoxic, side effects of said 15
In acornpeneelwitthéeddeittondn theheytoteixid eftet hoespesigiy tuenpounds of the
: jotexici Iting from comedication.with NHEI inhibitors makes it .
v B B B S R R o carciec
arresgigents and/or to prolong the medication with such medicaments. The

therapeutic benefits of such a cytotoxic therapy can be considerably

increased by combination with NHE inhibitors. 20 In addition, the NHE1
The intibjtows0$ thistireverviéoriion taeefof imitad sdridr/ roe theapharms éoelifdcti e atening

tab| is thergof.can be u when,there,is heart-damaging, ' ‘

arth G e T R B e el Smysgpytom of
the ldahyroréshaedones. The compounds of the formula | and/or the ,

pharmaceutically acceptable 25 salts thereof are thus suitable for

improving therapy with cardiotoxic medicaments. In accordance with their
Sincprdifg&tivanbifeictragdinstischissiaciachuced dam agpetialipdhpbonds mbtect

e kavent re suitable as medicaments for the treatment of

oo S e LS B el B T T but atso
agaiggstom ciiekxBleffeicipf uitableforeataiimaos theseehimpeattiof kirdkecancer

T a,l. he . . .
therd B e, L R e R S R AR tentin
compaudnsis phiitexfo iz d ased anitheisbetaradadticatyiycte ptasirexaitaldiigyeof is

. 1al. i icyl 1he. f epilepti
oI AT, B L RE e el

compryohsiotiearedeptisssiornthanyttyctisaetietsa s psyiiysis tattiesexicity,

it ' : nhibitors ibed herein alone-or,i
e S T SR ES IR PSR o
increasgpsyecrotie aftve mdoidienihasaparbiordgentsydrater to prolong the medication
with such medicaments. The therapeutic benefits of such a cytotoxic therapy can be

considerably increased by combination with NHE inhibitors.

In addition, the NHE1 inhibitors of the invention of the formuia | and / or the
pharmaceutically acceptable salts thereof can be used when there is heart-damaging
overproduction of thyroid hormones, thyrotoxicosis, or on external supply of thyroid
hormones. The compounds of the formula | and/or the pharmaceutically 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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inhibitors, for example with acetazolamide, and with other inhibitors of

NHE or of the sodium-dependent chloride-bicarbonate exchanger

(NCBE). The compounds used according to the invention of the formula |

and/or the 10 pharmaceutically acceptable salts thereof are additionally

likewise suitable for the treatment of t)}ﬁes of shock such as, for example,

of allergic, cardiogenic, hypovolemic and bacterial shock. The

compounds of the formula | and/or the pharmaceutically acceptable salts
overgyigapility @fa‘rbﬁmm;@iww&&w&mr@@ﬁm@ﬁ%@mﬁm@em of epileptic

disolBERRIRQligdisprdens hecrise athsxoﬁ?cMb'gsmeibi%afés%ﬁg%%%%@%git

platelet aggregation themselves. They are addifionally abl

depregsian: aniels sispdaws casbperehnses dndhrenerrasdhts rerstolsida, use the
NHEOf MBSO Qb HHamiBALiAn AML COaBURoREsiRRIAtY %Vé}rsubstanﬁs with

Willebrand factor and of thrombogenic selectin proteins. It is thus possible
antiegiepiicactyibharamipmehnaicpiug dnarediestofaigamernic anhydrase
inhiEAN RAASRIGSEINRh Hos thHEra AR R A RGBT ES G BG AL B or of the

_therefore be combined with other anticoagulant and/or thrombolytic active
sodiyigrdensideiickhiyiderusarprateesaisngat ONFEBal tissue

plasminogen activator, streptokinase, urokinase, acetylsalicylic acid,

The gama@ﬂho%%@%%}é@m@&%@nm@m% ofREiRRA] FURSIARgS S

ibrinolytic activity, 25 thromboxane receptor antagonists, .

phar| kabsrsasetatimralls heteplate adtionats likppigegueitable for the
treatmigfnﬁp@g-o@eﬁm%@aﬁ%észmee%ﬁ%m,Wélaﬁis‘ai}%%d\rvig%ﬁk@%povozemfc

inhibitors and/or with inhibitors of carbonic anhydrase such as
and bagieral shagkacetazolamide, is particularly beneficial. 30 NHE1 inhibitors
are additionally distinguished by a strong inhibitory effect on the

The BEARIGHAS of GRllfodRiuexramigditrRblasipralisratamandtifable salts thereof

proliferation of smooth vascular muscle cells. The compounds of the

can ligawing Partrsd des theapreyeainmrchteaingn ekityenietic sisorders because
they [RerRiEe puiisiesas alAb & thaRReHBEAIEAR) lf%béi%rﬁ’ BRARSSIIL YRy are

cellular proliferation represents a primary or secondary cause, and can

additgaaityrPisetaodabinl ahnERMeri bR RSty ARlgapehAsHi¢ TaRAfiaIrchemia
and féﬁ'@?ﬁﬁ%ioﬁ,‘%@%@@%ﬁ@f@ i piiRunthatier! ARIYERIISHBRIRIGSEBIANHE von
Witlelgralgg%rasdtgp gnd of thrombogenic selectin proteins. It is thus possible to reduce
and eliminate the pathogenic effect of significant thrombogenic factors. The NHE
inhibitors of the present invention can therefore be combined with other anticoagulant
and/or thrombolytic active ingredients such as, for example, recombinant or natural
tissue plasminogen activator, streptokinase, urokinase, acetylsalicylic acid, thrombin
antagonists, factor Xa antagonists, medicinal substances with fibrinolytic activity,
thromboxane receptor antagonists, phosphodiesterase inhibitors, factor Vila
antagonists, clopidogrel, tiélopidine 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 profliferation 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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5 compounds of the formula | and/or the pharmaceutically acceptable
salts thereof are therefore suitable as valuable therapeutic agents for
diseases in which cell migration represents a primary or secondary -
cause, such as, for example, cancers with a pronounced tendency to
metastasis. 10 NHE1 inhibitors are furft¥er distinguished by a retardation
or prevention of fibrotic disorders. The compounds of the formula | and/or
the pharmaceutically acceptable salts thereof are thus suitable as agents
disedesethin tndathertlofacgrdiditefistioses mrd@fipalpronary fibresisriepatiause, and
renal fibrosis_a er fibroti dlsorders They can_thus
can Qe T R e A Py U e LR Ry camcers.
15 the heart and the prostate They are therefore suitable for the

r f ear fail re iv HF)
It wa§r§d¥ ﬁﬁrg /t?)reoh(5 ment 2 |irﬁ))rev%rau!oorirq 0 p&‘g%q%%sﬁyrﬁp%sra %rr%s
commmmarfrtpregmcmmdrensf/sgthﬁacahaemmmmiw Bifcepesisendits thereof are
ert Sy the compo, 20 of hef ulal and/or the
thereqéarm@c%%@caﬁyvg@c% aﬂl?quﬁ are K C{as& Eﬁt&’%‘%tlgﬁ ‘Jﬁrgratron
repr@aﬂrtmtmmmmmmmm:gressm@, andrfcasthbtremnwhe,oaiancers with a

ular d| rder these cases they can be used alone or with a
P ronguﬁ%gﬁfe%%%?n S%loﬁngrﬁ Srmulation partner for the treatment of high

blood pressure and of cardiovascular disorders. Thus, for example, one

NHE?r n?tci’betor retlc E"ﬁperd az'ﬂ?sr'{kg %5 Ct' r‘éggrgndﬁ)fg%%?%ﬁl dgnsterp EFO’{IC.

pseu oaldosterone antt onrs oc
disorﬁﬂapé"ﬂm&jeopmwndm@étmmtml prréfanhﬂre poeaseaddetically acceptable

saltsktng' fgliﬁjngl\fﬁlgaeoig'gmago?ﬁﬁﬂ'tﬂ@q %% henta pclglrane arréé)e?s and of

com Ine nhibi e presen |nvent|on can
pu]mosedwfilmmﬂllsmwmtmﬂbmﬂmumnethﬁbmwlaﬂémtmlﬁhbaetmedmders They can

thus Bat'&‘&s&ot’tﬂ%%&&n%pr'ﬁﬁﬁ%%r et ek ggdq&gé? SUCh £ rfe%ampie of

example, ramipril, éna pril or capt
the hperdfiothtlvemisisttion Jaetnars &rerafeoaaetataibdmtferstw@hmmetmmmureatment

of hegﬁlﬁéﬂ[ﬂl i(t;c?o t%é%ﬂff ﬁrraeng'@ %S%Ptf?r % ?rte%(te%arprevention of

types as osartan Irbesartan, va sartan omapa

prostgtsniuysaripasendotholitedatagomitephwenin inhibitors, adenosme receptor
agonists, inhibitors and activators of potassium 35 channels such as

glibenclamide, glimepiride, diazoxide, cromakalim, minoxidil and
Since there is significant elevation in NHE in essential hypertensrves the compounds

of the formula | and/or the pharmaceutically acceptable salts thereof are suitable for
the prevention and treatment of high blood pressure and for the treatment of
cardiovascular disorders. In these cases they can be used alone or with a suitable
combination and formulation partner for the treatment of high blood pressure and of
cardiovascular disorders. Thus, for example, one or more diuretics with a thiazide-like
action, loop diuretics, aldosterone and pseudoaldosterone antagonists, 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, amlodipine or nifedipine, and with ACE
inhibitors such as, for example, ramipril, enatapril, lisinopril, fosinopril or captoprit.
Further beneficial combination partners are also beta-blockers such as metoprolol,
albuterol efc., 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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20 derivatives thereof, activators of the mitochondrial ATP-sensitive
potassium channel (mitoK(ATP) channel), inhibitors of Kv1.5 etc. It has
emerged that NHEI inhibitors have a significant antiinflammatory effect
and can 5 thus be used as antiinflammatory drugs. Inhibition of the
release of mediators of inflammation fg)noteworthy in this connection. The
compounds can thus be used alone or in combination with an
antiinflammatory drug for the prevention or treatment of chronic and acute

y drug for he prev ric ar
R T e e e R

(mit%g\iﬁeéﬁﬁgwﬁéﬁé@ﬂ%@%@ﬁ@%ééﬁ@iseases caused by protozoa,

such as malaria or coccidiosis in poultry. It has additionally been found
It hashahbiiged ititabitiE shohitatbenhiivekesigotfrnseanidRopresrs. dtisct and can

thus S@%@Hyaé%ﬂwﬁ?ﬂﬁﬁm (WQQQ THRES ! 'qgfé%%?ht&.ﬁgh%gig%lresdof

i hé%zrli qQproteinemjas,, rigesen an essential risk factor
AR 3P v BIVRHEN Ja R BRAARCHRA: IEBR ASTMPeRI R0 ibHAR e Used alone
or in gearbidigtiasayitthenedotiidlaoimetmmtddsefuniHp pprotaitisthartosahest of

chrorfi¥GaRiIeRatdMPRARRA IR HiSoPRePEYEXIB LS IEES RO v ntageously used
are s etp(%%%er HC Igg{ops. %cfs%ehsgthe reductlofi] in total serum choleste pl, it

IS par e ly ﬁﬁpqﬁacﬂfi. A !ﬂﬁ@"ﬁFBBb YRS specific atherogenic
The camprgnée tbrisaoinyentistalcemorisehs Uagshttditat ofishedow carnsity by

protolipapeiemnad Al randrajdbeidietys v siangiy lipoproteins (VLDL),
because these lipid fractions represent an atherogenic risk factor. By

It hascaddishallprbtegtits v eHONNIGEIN S SRRRaNhBeAH BisRaredPARES serum
poproteins. Accordin hypolipidemics should be

. __to the high densit g ly, _ be

ipoprgiciits |2 SEmB PO R RSt BRb ISR Jah els WecLase teiniah.

called Byp2fiseprotehelesteodirstionsalt Basdimmibasnreusdithahdld&eiopment of
.inhiPito(gs showlé\{alﬂable therag)euti ally utilizable properties in relation to

AT R R RS BN R EFER A HUCCIRBF R diRdaAtp AéBuddene duction of

elevatievatedrdipopetserninalionsohbb e anshibhl RApeRsAREhBe prophylaxis

d exam Jehdteéﬁ mcre&ge %letaré in ke‘(if a cholesterol- and lipid-rich
and rerr i 3B BT PR R AP InREattii SR Ao R Uk iste! serum
cholegrnetjdally palaiad B0, ypritaited rsiuheihean dpeieionebepisgaiatiBeogenic
L |protpha/laxlist an re?rehss]ior%of . X - .
lipid fractiorls ot this totaf cholesterol, in particular of the low density lipoproteins (LDL)
and of the very low density lipoproteins (VLDL), because these lipid fractions
represent an atherogenic risk factor. By contrast, a protective function against coronary
heart disease is ascribed to the high density lipoproteins. Accordingly, hypolipidemics
should be able to reduce not only total cholesterol but, in particular, the VLDL and LDL
serum cholesterol fractions. It has now been found that NHE 1 inhibitors show valuable
therapeutically utilizable properties in relation to influencing the serum lipid levels.
Thus, they significantly reduce the elevated serum concentrations of LDL and VLDL as
observed, for example, due to increased dietary intake of a cholesterol- and lipid-rich
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 1o a
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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 NHEL inhibitors lead to a 21 marked reduction in the
infarctions induced by metabolic abnogmalities and, in particular, to a
significant reduction in the induced infarct size and the severity thereof.
The compounds of the formula | and/or the pharmaceutically acceptable

marleadtsdbesaohSratedhersfone meluaniosg wysiysisea e pIRsEBiés and, in
.medicament for_the tre%gment of %Eercholegterolemia; for producing a.
partighlRfc i ORI HRD DFEVLHER 51 MRAOERESRIATEr Brctmmig severty thereof,

medicament for the prevention and treatment of atherosclerosis, for
producing a medic mgp?é for the prevention and treatment of diseases

The RRTISHT Slelie o MR SR RS8R Hor raaaLis WinsaRRmR Taks thereof
are thedTtaveniigihenbbodipalnenafsiseasny ndheedmendeneliatreatment of

dysfunction, for, p_r?ducing a medicament for the prevention and treatment

hypesehlesiatolenizs IARERUS R AdmSEIramE Bt Ibm g & YRatra MlriRrogenesis;
for ptBEUIREAIRBdCSHIea RReNh et RIAssIe tRRiSTBgHcEH: STMERR%f9kis, for

roducing a, medicargent for the prevention and treatment, of

PrOdﬁ%&r edicronanidan iR ey iR e iERyRRh Al StisprfR dnduced by
elevissheimitebivnagieddisifdmogideentmiaiearRinsion Rrmrosrdoention and

roducjng a medicament for the prevention and treatment of

treatient aholasRs et Rk aRILRY P AHATE AR HERH 90N IBDRIRIHRIRY @ medicament
for treapiaehyipartephiesmidmastinmyeratbiesianadiceengstiMe Mas, for

failure (CHF?, for r%gucﬁrjﬁg a medicament for theé)revention and o
prodEIRh s R S ehITE Lt LR B U L R B oS clerosis-induced
throrffﬂuéwy;tf@hﬂmgg@m@%ﬁ@ﬁpmmy%ﬁg@ﬁgzﬁém&m,

o[ producing a medjcament for t eatment of sajd djsorders in )
Py TR TR RS S R AT GG ebRE damage
and SOsVRERgMENZyPeei(Ach)dambitessiangratginirNsimERNERes AIGOPRIBRevention

AcC of an NHE inhibitor of the formyla |

and {FETEe hCAy SLCUBRIBIE EANE WSRO ARY ARIEA lghesliapion-induced
cardilsyveyingrtivphiesdirl tevelitnpyeiratiibsvati i tiMGesing RedrduitasqCHF), for
oo e e e B O .
indudbe Mdfendothelial dysfunction-induced coronary vasospasms and myocardial
infarctions, for producing a medicament for the treatment of said disorders in
combinations with hypotensive substances, preferably with angioténsin converting
enzyme (ACE) inhibitors and angiotensin receptor antagonists. A combination of an
NHE inhibitor of the formula | and/or the pharmaceutically acceptable salts thereof with
an active ingredient fowéring 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 favarable 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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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. 30 Thus, compounds of the formula |
and/or the pharmaceutically acceptable salts thereof lead to effective
protection against endothelial damageof various origins. This 22
protection of the vessels against the syndrome of endothelial dysfunction
means that the compounds of the formula | and/or the pharmaceutically

prot@8ePiAkiR SRl tewehinieMaluphinsnadisrareim rdhe RrENERYS PR that

treatment of coronary vasospasms, peripheral vascular diSeases, in

the comREURRFREHRRHERMUIL RIS thtehagaResytisl's asreriablersalls thereof
are VSR YBRITCHAE SRR aBPyHaNs Silakel s ansiomysanathy anE NP OlSospasms,

_ disorders. It has additionally been found that NHEI inhibitors are suitable = |
perinRarl YasawantiseassSinsUNRricJenidRimidsetedandiseiion vatharrgenesis and

athelBSHIEII SIS CR MPIBYI S8 HH i@ﬁﬁ)dh}%%ﬁﬂ@t%%ﬁ?@w and thrombotic

. beneficial, to enhance the antidiabetic activity and quality of the effect of
disorgfr$ompounds of the invention, to combine them with a biguanide such
as metformin, with an antidiabetic sulfonylurea such as glyburide,
inmegiride tolbutamide etc., with a glucosidase inhibitor, with a PPAR

It hagggdiipaatin heeriasmd baE Nibditabiie stareamitablndnithtaataant of non-
insulfifiRIsEh ashpgisBation Ao i WithadBAsnivbiaisMtanisg R strained. It

sensitizer or with meg]Iitinide. Besides the acute antidiabetic effects, the
I

may BpHijoerriestigne herhRrneicAb/ & arbaprarthsnlidiakete aivbressiguality of
the etfesesf sRUNRRpSi eSSy alenmaniRinats cepnmHeatens RiriadsiRmantt such

can therefore be used as medicaments for the 20 prevention and

as mglatmEntoiAR gatdigesisnsioputecasushssiabeisidepaismaiide.
tolbuthpRetcReUpRAH ;I Gikplissetinapathy wiiR RepragedigmyRpatishand

other disorders occurring as a consequence of diabetes. They can in this

fOSiQE@%Q@&i&%O@QtW%@eo‘UQR/ 2B RSHEHRIRAURESE shitfessti@dministration form,
with Sedisanmesits lusiesarinediwnsiarsNFaPd Wweatmestithigcombination

with a beneficial dosage form of insulin should be

Besides the acute antidiabetic effects, the compounds of the formula | and/or the
phérmaoeutica!ly acceptable salts thereof counteract the development of iate
complications of diabetes and can therefore be used as medicaments for the
prevention and treatment of late damage from diabetes, such as diabetic nephropathy,
diabetic neuropathy, diabetic retinopathy, diabetic cardiomyopathy and other disorders
ocourring as a consequence of diabetes. They can in this connection be
advantageously combined with the antidiabetic medicaments just described 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



10

15

20

25

30

35

25 particularly important in this connection. NHEI 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 30
mammalian organism which are assocjated with the manifestations of the
chronically progressive aging process and which occur independently of
acute ischemic states and under normal, non-ischemic conditions. These

diseBatwnaicak aaerelatech BRNdestMiRNg stgﬁlﬁe@&gﬂ%aﬁgeg in vital
period, such as illness, |nvaI|d|t¥ and death, which can now be made
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treatemeiot aekhp cosbatiotiont tﬂé wﬁwmmwb"ﬁ@”mmentmlandm&mm éysfunction,
esp&’fé%? ptanqinsivarablefhgyacterizing the aging process is the

decline in the contractablllty of the heart and the decline in the adaptation

of the he tto uwe% ut of the heart. This diminished
An eéﬁmel?c ARDRBAATER'S EBR E@@é@%@ﬂﬁ@%@fﬂgﬁ%&@%ﬁ@ﬁplme in the
contmommhbeefdbaﬁmeﬁamdﬂfwdyeﬁhnetmﬁm tdehEdionvbidhe heart to a required

pumping output of the heart. This diminished efficiency of the heart as a conseguence
of the aging process is in most cases connected with a dysfunction of the heart which
is caused inter alia by deposition of connective tissue in the myocardial tissue. This |
deposition of connective tissue is characterized by an increase in the weight of the
heart, by an enlargement of the heart and by restrictive cardiac function. It was
surprising that it was possible almost completely to inhibit such aging of the heart
organ. The compounds of the formula | and/or the pharmaceutically acceptable salts
thereof are thus outstandingly suitable for the treatment and prevention of heart 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 I and/or the pharmaceutically
acceptable salts thereof are thus outstandingly suitable for 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-



10

15

20

25

30

is caused inter alia by deposition of connective tissue in the myocardial
tissue. This deposition of connective tissue is characterized by an
increase in the weight of the heart, by an enlargement of the heart and by
restrictive cardiac function. It was surprising that it was possible almost
completely to inhibit such aging of thezhgart 25 organ. The compounds of
the formula | and/or the pharmaceutically acceptable salts thereof are
thus outstandingly suitable for the treatment and prevention of heart

relaté@ﬂd@or@é@;ﬁﬁ@l&?‘ﬂﬁlé hﬁﬁhiﬁihﬂésél@ﬁ@d J}I}@b%mmgstﬁ?cpf@bﬂ'l ; ,e\x@s@@q% ajver efc.,
ancer which has, alr occurred thro inhibitjon of proliferation, but -
out 58 TNSED YOI BRI BHS SR FILRR o o ey R s is also
surpiiReidgneeppbiorRRRisUED fohn 30 dahikiloish ARab elias!h BeteREiidYable by no
findin% is_that the dis[(g){ﬁders, occurring as a reééjétg%f ging, of all organs
d

other APHBIBIRPELBMIPRIS Y GV AR EL B BEUAYRATEEFHighYHE

inhibRigRitrenhaigkay iTpexappobees of the tasmufanaadidhiggredients alone on
harmaceutically accepgable alts thereqf are thus Qutste}?dlngl,suitable

humags ARG RaIMAT IhECTRPRGHEGST, MemeURRER Wit JeherAsi g Rt girles,
meaf@Res s dsIibdy HRdnibiierspheieds nevdowrd te6e frgeritalegirund which

shifted highly. significantly in time_and beygnd the normal statistical . .
are s M A S EU BRATAR KB SLerUahe S ARS8 ARt Jabpedients used

in gebﬁﬁ%ﬁt?@@&@@éb%ﬁﬁ@ﬁﬁiﬁ@gﬁ =230 ,sbﬂéﬁii@@sh@ﬂl)& ntioxidant
L Ig ITIcCan e ay INn cancer of t elaerily. the contrar , t ere I1s also ,
activi S T 0 B RO T RSBV R L CRIRE iaR FaddgUniakead the aging

procé)igvalienyimsticinel iy idiepe) medicarss isrorare: M depforabRIGHIS iRith
This unique effectrff_ NﬁéE 5.inhibitorﬁ)talso makes it possible, besides the
apPeliG SRR SRADLSIHG IS SRS PRSSIP'R M GHSIRRT AnFRaIRing Ik

hypotbesi&hedrhibiesswilitiohe natiiveC R intiesrs maagutensiv kstantss

g e e M e Oy M e

meditserbrits gercntagiont therelplyaeaing pgeisigdar vitamins and substances
with antioxidant 10 activity. Since there is a correlation between caloric -

load or food intake and the aging process, the combination with dietary
The dosgsirad<sah ttakfoplaoafbaaxsonpte withrmaceutically acceptable salts thereof

are thus outstandingly suitable for the prevention of age-related tissue changes and for
prolonging life while retaining a high quality of life.

The compounds of the invention are effective inhibitors of the celiular sodium-proton
antiporter (Na/H exchanger) which in a large number of disorders (essential
hypertension, atherosclerosis, diabetes etc.) is also increased in cells which are readily
amenable to measurements, such as, for example, in erythrocytes, platelets or
feucocytes. The compounds used according to the invention are therefore suitable as
outstanding and simple scientific tools, for example in their use 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
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appetite suppressants. It is likewise possible to consider a combination
with hypotensive medicaments such as with ACE inhibitors, angiotensin
receptor antagonists, diuretics, Ca 2+ channel blockers etc. or with
metabolism-normalizing 15 medicaments such as cholesterol-lowering
agents. The compounds of the formul@% and/or the pharmaceutically
acceptable salts thereof are thus outstandingly suitable for the prevention
of age-related tissue changes and for prolonging life while retaining a

additigs, qislity of IHecibimsticaribusite obtierinvesiionale effestivgredients or
Jnhlblto s of the cellular sodium-proton antiporter (Na/H exchanger) which

me d é% number of disorders (essential hypertension, atherosclerosis,
dlabetes etc.) is also increased in cells which are readily- amenable to

measurements, such as, for exam le, in ro S, pla
Med G R e s SRR SR B G (U YR e RRufgRESutcally
acceﬁtﬂﬂ@l@%@ﬁs&ﬁ@@@t@@ﬂlﬁgt&@c@mﬁetﬁﬁﬁbﬁfmmgt@’eﬁxm@ﬁalmm@,"orai!y,
use gs djagnostic a ents deter distinguishing different
paro iy FTRIERIE: Ber 21s B A BT HESE BRI hagerred
admnmahﬁatlbemgfdﬂgbat@;tmmtieéaﬁwmd,sefdﬂermr%?céﬁw ghaimReigder. The

o e

pharplzaendcalitizalhieatsamibla sstisiherpohiddighibendith phataraediently. The
acceptable carn rs and 25 additives, alo

t ith th
e T L g M S I R SRR

phareepttedcanppiade bl ibronstd !raad/ant@emhﬁmﬁﬁumahg b1 gper
acceptable salts thereof can in this connection be administered, for

doseé@ ple, orally, parenterally, intravenously, rectally, percutaneously or by
inhalation, the preferred administration being dependent on the particular

characteristic sorder. The .compoun f the formula | m
The SXSIED S TR BN S LEED A R el SR AT i o the
skillethwet&enaiy the digite afsisreRperakoadizige. Besid8sneiieansenis formers,
suppgsfggrry? lgagg?q Bﬁe? g%ﬁ}f&g‘;{edlen sﬁ%‘é?%é?&%‘?r'\%#e e rcte-'alrriers it is possible
to use, for example, antioxidants, dispersants, emulsifiers, antifoams, ﬂavorzng_s,'

preservatives, solubilizers or colors.

For a form for oral administration, the active compounds are mixed with additives
suitable for this purpose, such as carriers, stabilizers or inert difuents, and converted
by conventional methods into suitable dosage forms such as tablets, coated tablets,
hard gefaﬁn capsules, agueous, 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,

FFor subcutaneous, inframuscular 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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propdifluaiata

pharmaceutically acceptable salts thereof in an amount of from 0.01 mg to -

1 g per dose unit. The excipients suitable for the desired pharmaceutical

formulation are familiar to the - 15 skilled worker on the basis of his expert

knowledge. Besides solvents, gel formers, suppository bases, tablet

excipients, and other active ingredieng@arriers, it is possible to use, for

example, antioxidants, dispersants, emulsifiers, antifoams, flavorings,

preservatives, solubilizers or colors. 20 For a form for oral administration,
Exanrtb@a@:i\em namemmmseeneixwwnmdi&mmauﬁam&for mis;purpocs@,. ethanol,

S carr‘ers stabilizers or inert diluents, and c{:é)nver

R B AT HOL G e R R ¢- R tabgaltons, or

else dabletarchefrthgelativcapsilesitaguentisnattoholic or oily solutions.
Examples of inert carriers which can be used are gum arabic, magnesia,

magnesium carbonate, potassium 25 phosphate, lactose, glucose or

Suiiabtar@b,pemam@@wom fetarchation foomtivértippatienfedferpefaiatiosols or

~to take_place bot cj ranules and .as wet les. E
SPray S R oL R Ao QT RS E U SURSb T AR Sl dn AT ingredient of
the fcmmﬂaWenndvlcmﬁﬁ@bﬁﬂaaﬁadeﬁﬂdﬁuwmﬁm&e%lmm&maﬁ or :
intravenoys adm ation, the. active com ds use are cionverted if -
PharRER A, IR By ST RN O A b A 4L Weter. or
mixtuse ifire s dveuisifidiseofontheiatioti prent s fi reqwrenluatgm sus@neme@r
26 Exam

b ! |
Pham R EX B o i U AN, STstEE e Sabs and
propalebmmgas Swthes glmmetwnmmvmﬁi!;sobnm threaseue rnigtactiafitinea
conog R R e e G BB o O JE Sl ioRe

solutions, suspensions or emulsions of the actlve |ngred|ent of the

formula I d/or the har

cce aIt here f|n
The doﬁaﬁﬁace utical gt}véacc r%e so ven .fé’e nga]?n partlcu a'rmeq'?ﬁa% a?d the

frequemtxarm‘cm@nmmtmemﬁ sﬂmpermj\@mtﬁlemetﬁmylﬂaﬂodunmﬂfdéqcﬂm of the

comng{\ ontrasl s r%l?grglgﬁ esérlwgaa?lce;%al r?&)l(tﬂp |enr'%(sj %%(\:nggt?/ o"fqﬁgt :stg’l‘derto be
treated and on the sex, age, weight and individual responsiveness of the mammal to

be 'treated.

On average, the daily dose of a compound of the formula | and/or the pharmaceuticaily
acceptable salts thereof for a patient weighing about 75 kg is at least 0.001 mg/kg, e.g.
0.01 mg/kg, to a maximum of 10 mg/kg, e.g. 1 mg/kg, of body weight. For acute '
episedes of the disorder, for example immediately after suffering a myocardial
infarction, higher dosages may also be necessary, e.g. up o 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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propellant gas. Such a preparation normally contains the active ingredient
in a concentration of about 0.1 to 10, in particular of about 0.3 to 3% by
weight. The dosage of the active ingredient of the formula Ito be
administered, and the 15 frequency of administration, depend on the
potency and duration of action of the Zompounds used; additionally also
on the nature and severity of the disorder to be treated and on the sex,
age, weight and individual responsiveness of the mammal to be treated.
List @0-Ohravietages: the daily dose of a compound of the formula | and/or the
rmaceutically acgeptable salts thereof for a patjent weighing gbout 75 |
APV ot lomst 0.001 HSRD BY. CBT ARG, T e Ry S R, ©cology
DIP e.g. 1 mg/kg, of bodiiiyamgttyFeihacute episodes of the disorder, for ‘
xample immediat fter syffering a mypcardial infarction, higher
DMFgosages. may also‘%ﬂé%ggé{gﬁﬁoﬁa?ﬁﬁ% 4 single doses a day. Up 25
DM30 700 mg a day majirhethgcesiaxiden particular on i.v. administration, for
EA example for a patienb%vwh in a;ction in the intensive care unit, and the
compounds of the ifVentidr can be administered by infusion. 30 27 List
HEPof abbreviations: ARMiERtahsorption - distribution - metabolism - excretion
-.toxicology DIP diisopropyl.ether DMF N 1I ethylformamide 5 DMSO
hERg‘lmethyl sulfoxide I'ER%‘[%@I%%%E&%%—T%%@ %aa%%\r/'%ERG human
HOAether-a-go-go-related gidmackd OAc acetic acid 10 KOtBu potassium
Korgametyipropan-2-dlate MeQH eSSl IpR e g point

MeOH methanol

mp melting point

MTB tert-butyl methyl ether

NMP 1-methylpyrrolidin-2-one

RT room temperature :

TBTMG N"-tert-butyifN,N,N',N'-tetramethyiguanidihe
THF tetrahydrofuran

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

phenoxy)-2-methylbenzoyllguanidine

O/
o A A
=S O
F TN N0
F S\\

a) 3-Pentafluorosulfanylphenol
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MTB tent-butyl methyl ether NMP 1-methylpyrrolidin-2-one 15 RT room
temperature TBTMG N"-tert-butyl-N,N,N',N'-tetramethylguanidine THF.
tetrahydrofuran Example 1:
N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanyl- 20
phenoxy)-2-methylbenzoyllguanidine @S OF F,.S4.0 FSO NO
H2NNH2 a) 3-Pentafluorosulfanylphenol 28 F jia-! F FMS OH I/\F 5.0
g of 3-pentafluorosulfanylaniline were suspended in 50 ml of a 35%
agueous H2S04 selution. Then, at 0C, a solution of 1.57 g of NaNO2 in 5
ml of water was 5 added dropwise over the course of 10 minutes. The
mixture was stirred at OC for 40 ming hen a solution, cooled to 0C, of
8.56 g of Cu(N03)2 in 50 ml of Wate added to this suspension.
Immediately thereafter, 3.26 5134‘“§ . added, whereupon
marked evolution of gas was Ebs'enﬁable 3 extractions each with 100 ml
of CH2CI2 were carrled out thd org. phase was washed with 100 ml of a

5.0 g K oIv ated 1§remove Oluugre% us é'ﬁge%v%r %g(%pﬂ: 'a §Q /t’h gqueous

H2S04 solution. Then, at 0° C, a so!ution of 1.57 g of NaNO» in 5 ml of water was

added dropwise over the course of 10 minutes. The mixture was stirred at 0°C for 40

minutes. Then a solution, cooled to 0°C, of 8.56 g of Cu(NO3z)» in 50 ml of water was

added to this suspension. Immediately thereafter, 3.26 g of Cu0 was also added,
whereupon marked evolution of gas was observable. 3 extractions each with 100 ml of

CH2Clp were carried out, the org. phase was washed with 100 ml of a saturated

aqueous NaCl solution and dried over MgSOy4, and the solvent was removed in vacuo.

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

coloriess oil.

Rf (EA/HEP 1:10) = 0.15 MS (El); 220

b) Methyl 5-methanesulfonyl-2-methyl-4-(3-pentaflucrosulfanylphenoxy)benzoate
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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 (El): 220 15 b)
Methyl
5-methanesulfonyl-2-methyl-4-(3-pentafluorosulfanylphenoxy)benzoate F
F'S'F/01110 FSo 000'29 600 mg%f methyl 4-fl uo ro-5-m eth
anesulfonyl-2-methylbenzoate, 700 mg of 3-pentafluorosulfanylphenol
and 1.6 g of Cs2CO3 were stirred in 4 ml of anhydrous. DMF at 100C for
600 gp.of eedhiptd-8 woas-henadbaless tof R Ty} iotedhwitie AD0at, (T AT gne
washed 3 times with 20 ml of water each time. The residue after dr¥|ng
rous.

3-peglritupiagdenvireaahand drareddrratt Hevael stk b |
DMFS%?%(%E@'J\% J‘P?d%qi%\‘/l ‘%a%‘ ioLRressisl wergroninet RL B of EA

and @aabmaaémwmﬂfé{@-mtroi?vp&ﬂaﬁwbrbm&faﬂyﬁoMdnyz)éﬂmethyhg over
benzoate O I F--S, F.r F/F'SO ON+O 1100
MgS0O4 and removal of the solvent in vacuo was chromatographed on silica gel with

DIP. 300 mg of a colorless oil were obiamed.
R¢ (DIP) = 0.27 MS (ES™): 446

¢) Methyl 5-methanesulfonyl-4-(4-nitro-3-pentafluorosulfanylphenoxy)-2-methyl-

benzoate

- 3.50 g of methyl 5—methanesuEfonyt~2—methy!~4—(3—pentaﬂuorosuIfanyiphenoxy)~

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
mixfure 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).

R (DIP) = 0.09 |

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

benzoate
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15 3.50 g of methyl ' .
5-methanesulfonyl-2-methyl-4-(3-pentafluorosulfanylphenoxy)- benzoate
were dissolved in 100 ml of 90% HNOS3 at -40C. 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 midltes and then the product was
filtered off with suction. 3.89 g of a pale yellow solid were obtained,
mp145-148C (with decomposition). 20 Rf (DIP) = 0.09 d) Methyl
4-(4-amino-3-pentafluorosulfanylphenoxy)-5-fethanesulfonyl-2-methyl-
benzoate 300 | FS'OFgl~F.HN(/(/O_ =3280 g of methyl
5-methanesuIfonyl-4-(4pqitr9%-pentafluorosul fanylphenoxy)-2-methyl-
benzoate were dissolvee- of HOAC 2reh30 ml of MeOH, 200 mg of
PdIC (10%) were addedpFand ogenatig 3

pressure of 6 bar of hydro b for24 h. Swcereactiordvas still
incomplete, a further 30‘62%9 of Pd/C (10%), 30 ml gf HOAc and 30 ml of
MeOH was added, and hydrogenation was continugg under a pressure of

6 bar of hydrogen for 24 h. The catalyst was then filtered off and the
3,80kl retabrRefHiasyot 34 glsp 2 maeiglhipsetalineribrmm2-methyl-

benZBatd ARkre(WidBslpsamPasiHADy LOREGHERIT A 44 MeMethybo mg of PIC (10%)

4-(4-chlorosulfonyl-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-2-
werg i HoheRRS MirgRyationswas crried out under a pressure of 6 bar of hydrogen

for 24 h. Since reaction was still incomplete, a further 300 mg of Pd/C {10%), 30 ml of
HOAc and 30 ml of MeOH was added, and hydrogenation was continued 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-chiorosuifonyl-3-pentaflucrosulfanyiphenoxy)-5-methanesulfonyl-2-
methylbenzoate

Fo /F —3

\
PN O
o !
%
O O
3.4 g of methy! 4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-2-methyl-

benzoate were dissolved in 30 ml of HOACc, and 30 g of ice and then 30 ml of a

saturated aqueous HCI solution were added. A solution of 0.56 g of NaNO» in 5 mi 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 to a

suspension, cooled to 0°C, of 12.4 mg of CuCl and 125.6 mg of CuCl» (dihydrate) in
100 mi of an SO2-saturated HOAc. The mixture was stirred at RT for 2 h and then
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F,/OCIFO 0'SO 150 3.4 g of methyl

4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-2-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

NaNO02 in 5 ml of water was added drdpwise to this solution at OC over

the course of 5 minutes. The 20 mixture was stirred at OC for 10 minutes.

This solution was then added in portions to a suspension, cooled to 0C,
dilutefidith 3@0ahColCziad 488 .6xirgcEC3GIREliRittrate) m! 308 mbatRnime. After

. S02-sa HOAc. The mixture was stirred at RT for 2 h and then 31 .
vy RS TPy WAt SeREl i Vet B0 T SFERahwere
obtatiBe AHEEH Sl e MARQ4w e SOPEHA4aS semoved in vacuo. 3.5 g

of a viscous oil were obtained and were reacted further without :
purification. 5 f) Sodium

f) SetarmeibaneRBY bt RAtAcCHBARABIRG T Rl @Q@%b& Ly
uorOSqugnbeenzenesumte 0IIF;O FIF g Ay g\]ﬂ Nam SPO 10
pentgfgx@rgﬁmwpenzenesulﬁnate
4-(4-chlorosulfonyl-3-pentafluorosulfanylphenoxy)-5-methanesulfonyl-
2-methylbenzoate were added in portions to a solution of 8.10 g of
Na2S03 in 75 ml of water at 70C, during whic¥ the pH was kept at about
pH=10 with 10 molar aquepus. NaOH solution.g ©mixture is then stirred
at 70C for 45 minutes arfr'd,glﬁ}ér being
— .0
F7J
F |
O'-- ’
+ S\\

Na O h 0O

3.5 g of methyl 4—(4-chEorcsulfony!~3~pentaﬂuorosu1fanylphenoxy)—5—methanesulfony!—»

2-methylbenzoate were added in portions to a solution of 8.10 g of NagS0g in 75 m! 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 HC! solution. 3 extractions
with 200 mi of EA each time were carried out. After drying over MgSQy, the solvent
was removed in vacuo. The residue was suspended in 100 ml of water and adjusted to
pH=10 with a 2 molar aqueous NaOH solution, and the volatiles were removed in
vacuo. Coevaporation was then carried out firstly twice with 100 mi of toluene each
time and then with 100 ml of énhydrous 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-pentafiuorosulfanylphenoxy)-2-

methylbenzoate
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allowed to cool, the pH is adjusted to pH=2 with aqueous HCI solution. 3
extractions 15 with 200 ml of EA each time were carried out. After drying
over MgSO4, the solvent was removed in vacuo. The residue was
suspended in 100 ml of water and adjusted to pH=10 with a 2 molar
aqueous NaOH solution, and the volafifes 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 20 furth%} without purification.. g) Methyl O
5-rr}ethanesuIfonyl-4j43néﬂ1anesuIfonyl-3-pe|p:tafluorosuIfanylp'h/egen@-z-
tl’nyIBenzoate and methyl 5-methanesuIfo{H;(I\r4Jf4-methoxsu

et luod A

pddtaffuorosulfanylbenzenesuliinate were dissoled in 100 ml of 0
anhydrous DMF, 4.0 g 5 of CH31 were added, and the mixture was stirred
at 45C for 9 h. The reaction mixture was then left to stand at RT for 2

3.0 gd@w.@eéﬁbaqspl(@rﬁwmgﬁ@@@lf&wpu%&ﬁ&mr@aﬂymmw&nswﬁéigb@
téj@ln 100 ml of water and 100 ml of EA. 50 ml of a 5% aqueous NaHS04
pen

Qheuiienyprizeast RsteMeph dissolverbisc P 4R @FanaydEys DMF, 4.0 g
of CHRllowad yuedtrasipha HinesrwilhsQAimiobEAsrechHme. AREERIASN mixture

over MgSO4, the 10 solvent was removed in vacuo, and the residue was
was gaotedtdyisiphddbRSiloa2ydbysiti MTBIDIM I a®ibery ehneweyin vacuo, and

the rSSB6ERARYARVGA 1-D6 AR 100 ml of EA. 50 mi of a 5% aqueous

NaHSO4 solution were then added, and the phases were separated. This was followed
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-

pentaflucrosuifanylphenoxy)-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-
pentafiuorosulfanylphenoxy})-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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pentafluorosulfanylphenoxy)-2-methylbenzoate and 0.49 g of methyl 5
methanesu Ifo nyl-4-(4-methoxysu Ifi nyl-3-pentafl u orosu Ifa nyl
phenoxy)-2-methyl- benzoate. 15 Rf (MTB/DIP 1:1) = 0.13: methyl
5-methanesulfonyl-4-(4-methanesulfonyl-3- pentafl uorosu Ifanyl
phenoxy)-2-methylbenzoate Rf (MTB/[3® 1:1) = 0.32: methyl
5-methanesulfonyl-4-(4-methoxysulfinyl-3- pentafluorosu
Ifanylphenoxy)-2-methylbenzoate 20 h) _ _
N-[5-methanesulfonyl-4-(4-methanesulfony®3-pentafluorosulfanylphenoxy
)-2- methylbenzoyl)gua}ﬁidine 330 11 F . 2460 FBI/FF'SO FO 00
N\NH2 NH2 546 mg-ofigdanidinium chiride and 535 mg of KOtBu were
stirred in 20 ml of RiQus BME WRT 0 minutes. Then 500 mg of
methyl 5-methanesulfgnyl-4 '
methanesulfonyl-3-pentafluc -2-methylbenzoate were -
added, and the mixtUre/St(\(as left to stand at|RT for{16 h. The reaction
mixture was poured ifto Q0 ml of water, adjusted\tq pHN 3-8 with aqueous
HCI solution and extracted 3 times with 50 ml of EAgach fime. The
combined EA phases were then washed with 20 ml gfi;a 5% aqueous
NaHCO3 solution and dried over MgSO4, and the solvent was removed
10 in vacuo. 420 mg of an amorphous solid were obtained. Rf (EA/MeOH
10:1).= 0.29 MS (ES+') : 551 k) ' S

546 gL tRRIHRENaTdeRBth ARSIRAY QR hMATR RS AR RRELRY

anhydPous DMF at RT for 30 minutes. Then 500 mg of methyl 5-methanesulfonyl-4-(4-

methanesulfonyl-3-pentafluorosulfanylphencxy)-2-methylbenzoate were added, and
the mixture was left to stand at RT for 16 h. The reaction mixture was poured into

20 ml of water, adjusted to pH = 8 with aqueous HC! 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 NaHCO3 solution and dried over MgS0QOy, 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
O

n_

400 mg of N-[5-methanesulfonyl-4-(4-methanesultfonyl-3-pentafluorosulfanylphenoxy)-

2-methylbenzoyllguanidine were dissolved in dilute aqueous HCI solution and then the
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methylbenzoyl]lguanidine, hydrochloride 0 F _-S~O FNI/FFSO0 FSO

HCI 0 0 NNH2 15 NH2 400 mg of

N-[5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafluorosulfanylphenoxy

)- 2-methylbenzoyl]lguanidine were dissolved in dilute aqueous HCI

solution and then the 34 volatiles wer84emoved in vacuo. The residue

was recrystallized from water to result in 200 mg of a pale gray solid, mp

275C. Determination of NHE inhibition 5 The inhibitory concentration _
volatissowsraviamaviefiBiteicwasTdasasiice we dohonstatizeddianHeater to result in

200 i%ilg}figrb}gggr @@tggﬁl@@ﬂ#@%«i@PR assay by measurement of the

~ recovery in pAiin transfected cell lines which express human NHE-1. 10
The assay was carried out in an FLIPR (fluorescent imaging plate reader)

DeteMihBiackowriled %wmbﬂwigrotiter plates with clear bases. The -

transfected cell lines expressing the various NHE subtypes (the parental
cell line LAP-1 shows no endogenous NHE activity as a result of

The BHIBASHESI RO ssquenUaeiRelion) Heisiase t@gg?@%e%%%%wsz

at a density of -25 000 cells/well. 15 The growth mediu
transfected cells (Iscove +10% fetal calf serum) additionally contained

418 lecti ibiotic, i d . f th
C54h el BB Ee Y b G ST RSOl e AT SHLHGAa BF Rt of the
recogég&h gm}ymefb@%tm%%@%%@] SdorABg OMIET RefpYell (5 PM

[2',7'-bis(carboxyethyl)-5- (and
The assay was carried out in an FLIPR (fluorescent imaging plate reader) with black-

walled 96-well microtiter plates with clear bases. The transfected cell lines expressing
the various NHE subtypes (the parental cell line LAP-1 shows no endogenous NHE
activity as a result of mutagenesis and subsequent selection) were seeded the
preceding day at a density of ~25 000 celis/well.

The growth medium for the transfected cells (Iscove +10% fetal calf serum) additionally
contained (3418 as selection antibiotic in order to ensure the presence of the

transfected sequences.

The actual assay started with the removal of the growth medium and addition of 100 p
of loading buffer per well (6 uM BCECF-AM [2',7"-bis(carboxyethyl)-5- (and
-6-)carboxyfluorescein, acetoxymethyl ester] in 20 mM NH4Cl, 115 mM choline
chloride, 1 mM MgClp, 1 mM CaClz, 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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-6-)carboxyfluorescein, acetoxymethyl ester] in 20 mM NHA4CI, 115 mM
choline chloride, 1 mM MgCI2, 1 mM CaCl2, 5 mM KCI, 20 mM HEPES,
5 mM glucose; pH 7.4 [adjusted with KOH]). The cells were then
incubated at 37C for 20 minutes. This incubation led to loading of the
cells with the fluorescent dye whose flddrescence 25 intensity depends on
pHi, and with NH4CI which makes the cells slightly alkaline. The
nonfluorescent dye precursor BCECF-AM is, as ester,

~ Aftemtisishranieatiernieale rineteactua dysdRgffufids Whlch contained NH,Cl and free

~__membrane-permeable but is liberated inside cells by esterases. 35 After
BCEfisMéumassrme s minveshine foeatininastier avbithvestiam@ibitColumbus)
th ANEJEReCBGERD- Y sty imes jn ace! |
W washer ?Tecan go@’u“én%gg%ﬁwﬁ%ﬁﬁe%c%@é%%&% %ﬁ%fhﬁa@%‘*&é& mM KCl,

1.25 (188 8 g0V chalthenshlgeadst A7omMIE s HFS,mVENgGIRK L2V mM HEPES
CaC12, 0.97 mM K2HP04, 0.23 mM KH2PO4, 5 mM HEPES, 5 5 mM -

> mMglksesssht? 4 felgiditele dinitk SRR Téreesiidilalolotimeeraaininginin the
weustk‘,\%é'\%'é:c@%ﬂ% éﬁ%&éb?é?%ﬂ@'@&%‘@&@%n%{?&! %%O%ég%%‘SECF-AM |

free BC -AM and resulted, ‘as a conse nce of the removal

and resigtod| Nbld-cimsdnetnizeetiiarasisiteaiond ortdrisd-Qi4) +Siee the
equilibrium of intracellular NH4+ with NH3 and H+ was disturbed by the

intracinemavidiatHimextage]ielarauiid+ and by the subsequent
instantaneous passage of the NH3 through the cell membrane, the

SincevhsheupflitatessobBiiaskinid Nemainng NIsideneicalisinNehwas thene

cause of the intracellular acidification. This may eventually lead to cell

remostabdlf thit peteisisliong NRDUGANY BRsEnaesEs 8 thisAgbIEE IS assage of
washing buffer was sodium-free (<1 mM) 15 because extracellular sodium

the Nbigsiwoulghitiel telaminsionian coieswesnwenpebtee PHistie ghiferemaining
activity of the cloned NHE isoforms. It was likewise important for all the

insidg thr celigewlishaneg thesaureshiioirracabdevesidiitatipnoltds may
evenﬁ%ﬂ?!@@d%"@@éé%?iﬁ?ﬁ@\'@i@t@%ﬁgeéﬁa%ﬁé@f bicarbonate would lead

to activation of interfering bicarbonate-tdependent pHi regulatory systems
it wasimnesant #t thispendhat Are wesihing buffer was sodium-free (<1 mM)

because extracellular sodium ions would lead to an instantaneous recovery of the pH;

through the activity of the cloned NHE isoforms.
It was likewise important for all the buffers used (loading buffer, washing buffer,

recovery buffer) not to contain any HCO3' ions, because the presence of bicarbonate

would lead to activation of interfering bicarbonate-dependent 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 intracellular 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.
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The microtiter plates with the acidified cells were then (up to 20 minutes
after the acidification) transferred to the FLIPR. In the FLIPR, the
intracellular fluorescent dye was excited by light with a wavelength of 488
nm generated by an argon laser, and the 25 measured parameters (laser
power, illumination time and aperture:iﬁ 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. 36 The

The il mrRAsIRMREHIThibR FUPR arediwittha pwiegiaph being taken by the
COD RAHE LSRG NS YRR WORS IS HB S BRSIWarR FosHrok AftektaR e

seconds, the’ recovery of the intracellular pH was initiated by addin% Jo pl

recovgveebiferjnbiagel dannd wrs \tated Dinfiding 206! miresgesre boter (133.8

o G BRI A2l SRS SOPMIEESSES 02

A EEBRE  ELER,P rato aplBRHE, rr
the OBSUBHVREARY RIS SRS AIE AFtividLRagived washing buffer. Recovery

_buffer with twice the concentration of test substance was added to all the
Positivg senriraluiRiaveasiretidhtanttné/FerR Basmiaerasiepees recovery buffer

was A08BIUERBNISSWOBENR (PBS KavEdataals fxparied NGy buffer.

ActivityBase program. This program firstly calCulates the NHE activities

Recopsngaenfesandd Suisqdheccenseatirdiforoaltestimaianes wasisedieddo all the
other(ABIGS [R5 486reHRS R NTeRe FDASHNE HHRRRS MO B ISARURIAS AL (two

~linear throughout the experiment, but fell at the end owing to decreasing
MINURBJE activity at higher pHI 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 NHEI inhibition IC50 [nM] 1 33 20
The raw i RiGesp?1ied Fre e EpDobaesepregram. This program firstly

calculates the NHE activities for each tested substance concentration and, from these,
the IC5g values for the substances. Since the progress of pHj recovery was not linear
throughout the experiment, 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 1C5g [nM]
1 33




10

15

20

Claims 1. A pentafluorosulfanylbenzoylguanidine of the formula | R4 R5

R3IFKR2'F~S\XR1' FFR24 0O R1N\_NH2 NH2 5in which the

meanings are R1 and R1' independently of one another hydrogen, alkyl

havin? 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

WOR0BE/B27138N, NR6R7, -O-(CH2)b- fZF2)c-CF3 or PCT/EP2005/009272

-(SOd)e-(CH2)f-(CF2)g-CF3; 10 R6 and R7 independently of one another

_hydrogen; alkyl having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; d zero, 1
Claigg2: b,c,e [fandg ‘15 independently of one another zero or 1; R2 and R2'

independently of one another hydrogen, F, Cl, Br, I, -CN, -SO2CH3,

1. AT NSRS EnginRRY fEH%ﬂQ@PtH\éﬁéFﬁﬁuiﬁ (CH2)b-(CF2)c-CF3,

-(SOh)k- (CH2)1-(CF2)m-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon

atoms, cycloalkyl 20 having 3% 5,6,70r8 carbon atoms in which 1, 2,
3 or 4 hydrogen atomsRs
-(CH2)n-phenyl which is un
selected from the grguE ‘

uted or substituted by 1, 2 or 3 radicals
g of F, Cl;'Br, 38

! - X R
LF
' 0
R2
R1 NYNHZ
NH,

| in which the meanings are

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, Cl, Br, [, -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 -CH»-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, CI, Br, |, -CN, -S02CHaz, atkoxy
having 1, 2, 3 or 4 carbon atoms, NR6R7, -0O-(CH2)p-(CF2)e-CF3, -(SOh)k-
(CH2)IHCF2)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)n~-phenyl which is unsubstituted or

substituted by 1, 2 or 3 radicals selected from the group consisting of F, CI, Br,
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R3

R4

I, -O0-(CH2)p-CF3, alkoxy having 1, 2, 3 or4 carbon atoms, alkyl having 1,

2, 3 or 4 carbon atoms and -S02CH3, or-(CH2)g-heteroaryl which is
unsubstituted or substituted by 1, 2 or 3 radicals selected from the group
consisting of F, Cl, Br, I, -Or-(CH2)s-CF3, alkoxy having 1, 2,3 or 4

carbon atoms, alkyl having 1, 2, 5 3 0P8 carbon atoms and -SO2CH3; R6

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

carbon atoms or -CH2-CF3; b and c 10 independently of one another

zetp-@ L CiHagraC Hapralkdugaravimdy; 1,221 G, dr, 2 cariosh; atoane @lkdl having 1, 2, 3
independently of one another zero or 1; p zero,1,20r3; n zero, 1, 2, 3 or 4;

r zeratarathsrratom arar HETHZew,-{CRF, Oede B33y dieigans TirSlibstituted
Br, I, -CN, -SO2CH3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy
haQingppstitidediy dabon Atcitialsceletsydror3hemsioupragnsisting of F, Cl,

LB S RGN i e gy ayng 1.2,

oy SR HRRG S o2 V4 EBibon atoms, n which 1, 2, 3 or 4
hyg®geg aigms may be replaced by fluorine atoms; R6 and R7
independently of one another hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or ~-CH2-CF3; | |
bandc
independently of one another zero or 1;
h zefo, 1or2;
K zero or 1;
] zero,'1,2,3,or4;
m and o
independently of one another zero or 1;
~zero, 1,2 0r3;
zero, 1,2, 3 or4;
r zeroor 1;
s zero, 1,2 or 3;

! zero, 1,2, 3,0r 4;
hydrogen, F, CI, Br, I, -CN, -S02CHa3, alkyl having 1, 2, 3, 4, 5 or 8 carbon

atomns, alkoxy having 1, 2, 3, or 4 carbon atoms or -O-(CH2)-CF3;

t zeroor 1;
u zero, 1,2 or 3;

hydrogen, F, Cl, Br, |, -CN, -802CH3, NRER7, -(SOy)w-(CHz)x-(CF2),-CF3, -O-

(CH2)aa-(CF2)pp-CF3, alkyl having 1, 2, 3, 4, 5 or 6 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

39 independently of one another hydrogen, alkyl having 1, 2, 3 or4
carbon atoms or -CH2-CF3; v zero, 1 or 2; x zero, 1, 2,3 0r4; 5
w,y,aaandbb independently of one another zero or 1; or R4
-(CH2)cc-phenyl which is unsubstituted or substituted by 1, 2, or 3 radicals
selected from the group consisting of |3,9CI, Br, I, -Odd-(CH2)ee-CF3,
alkoxy 10 having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4
carbon atoms and -S02CH3; dd zero or 1; ee zero, 1, 2 or 3; cc zero, 1,

2, 3 or 4; NESERPRAENEONAIRAIBHIGT WVitRGS inalhavingdr, 2, 3 or 4 carbon
substltut E' g%cals selected from the group consisting of F,

Cl, Br, I, %8 .%fhk? 3 alkoxy having 1, 2, 3 or 4 carbon atoms,

alkyl havmd,, 2,03 9F 4 carbon atoms and -S02CH3; 20 gg zero orl; hh
zero,1,2or3; if zero 1,2,30r4;R5F, Cl, Br, I, CF3, -SO2CH3 or
-s¥o)ocHEOX a%hr’éar ifikage. 0, NR8, S(O)kk; 25 R8 hydrogen, alkyl

haying ka2 as carbon atoms, -(CH2)mm-CF3 or -S02CH3 kk zero, I

or 2; mm zero, 1, 2 or 3;
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, CI, Br, |, ~Odd-(CH2)ee-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-S02CHs3;

dd zero or 1;

ee zero,1,2or3;
cc zero, 1,2, 3 or4;

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

selected from the group consisting of F, Cl, Br, |, -Ogg-(CH2)hh-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyt having 1, 2, 3 or 4 carbon a.toms and
-SO2CHz3;

gg zeroorl;
hh_ zero, 1,2 0r 3;
ff zero, 1,2,3 or4;

F, Cl, Br, I, CF3, -S8O2CH3 or -S{O)OCHa3;

a direct linkage, O, NR8, ${O)k;

R8  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -(CH2)mm~CF3.or
~-S0-CH3

kk zero, 1 or 2;

mm zero, 1, 2 or 3;
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30

40 where -0-(CH2)b-(CF2)c-CF3 in the definitions of R1 and R1"' and R2
and R2' can be selected independently of one another, where NR6R7 in
the definitions of Rl and R1', R2 and R2' and R4 can be selected
independently of one another, 5 and the pharmaceutically acceptable salts
thereof. 2. A compound of the formulad®s claimed in claim 1, in which the
meanings are: R1 and R1'independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms, 10 methoxy, ethoxy, F, Cl, NR6R7,
wher®-CHEBERGCHSRDEY CHAY-GHfBiRMand RT indepandedtRoEe0ER2’ can be
another hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; d
seleglgrd indgpendentiy slicmaapeldeitly of one another zero or 1; R2 and
Jt t r oge
e G g T2 o Sarhih Ao ey b electec
indepeRaanty #f one enetistbon 20 atoms, in which 1, 2, 3 or 4 hydrogen
and HOPRARA%RK IRRIAFSE G IMINENS RIS, RlRenyl which is unsubstituted
or substituted by 1-2 radicals selected from the group consisting of F, Cl,
-0O0-(CH2)p-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms

2. A BOfhoRORE B RTBRIRIRANS LIRS ASUBRYIS %i@éﬁ%ﬁ%%%@zam:

radicals selected from the group consisting of F,'C
R1 3ﬁ%fﬁﬁ)xy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms and SO2CH3; h

26HebBhderttig0Melad 3 Aydroyed, 4ikyl having 1, 2, 3 or 4 carbon atoms,
methoxy, ethoxy, F, CI, NRER7, -O-CH2-CF3 or ~(SOq)e-(CH2)+-CF3;
R8 and R7
independently of one another hydrogen, IalkyE having 1, 2, 3 or 4 carbon
atoms or -CH>-CF3;

d zero, 1 or 2;
eandf
independently of one another zero or 1;

R2 and R2’

indepéndently of one another hydrogen, F, Cl, -S02CH3, «(SOh)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, -Og-(CH2)p-CF3, methoxy, ethoxy, alkyl having 1,2,3

or 4 carbon atoms and -SO2CH3, or heteroaryl which is unsubstituted or
substituted by 1-2 radicals selected from tﬁe group consisting of F, Ci,

-Or-(CH2)s-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms and

-S0O2CHa3;
h zero, 1or 2;
zeroor 1;

] zero, 1,2, 3, or 4;

0 zeroor 1;
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R3

R4

. or

R4

or
R4

RS

300 zeroor1l; 41 pzero, 1,2 or 3;rzeroor1;s zero, 1, 2 or3; R3
hydrogen, F, Cl, -S02CH3, alkyl having 1, 2, 3 or 4 carbon atoms,
methoxy, 5 ethoxy or -Ot-(CH2)u-CF3, t zero orl; u zero,1,20r3; R4
hydrogen, F, Cl, -SO2CH3, -(SOv)w-(CH2)x-CF3, -O-(CH2)aa-CF3, alkyl
having 1, 2, 3 or 4 carbon atoms, methbxy, ethoxy or cycloalkyl having 3,
4,5, 6 0r 7 10 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms; v zero, 1 or 2; w, X, and as independently
ofBne arfé¥terlzet®bPL; 15 or R4 phenyl which is unsubstituted or

‘supstituted By k-2 radicals selected from the group consisting of F, Cl,

-Odd-(CH2)ee-CF3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon
atéms arSO2E198;3d and ee 20 independently of one another zero or

1;. or,R4 heteroaryl which is unsupstituted or_sybstituted by 1-2 radicals
T i oo e I S H A S
ethgxy, alkyl hayi , 23 OF 4 carbon atoms and -SO2CH3; 25 gg and
hheﬁ?géﬁé)reé@ﬁw?alﬁ“eéfﬁ’other zero or 1; R5 F, Cl, CF3, -SO2CH3 or
-S(O)OCHES3s or 1;

u zero, 1,2 or 3; _

hydrogen, F, Cl, -SO2CH3, ~(SOy}w-(CH2)x-CF3, -O~(CH2)aa-CF3, alkyl having

1, 2, 3 or 4 carbon atoms, 'methoxy, ethoxy or 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;

% 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
group‘consisting of F, Cl, -Ogg-(CH2)ee-CF3, methoxy, ethoxy, alkyl having 1, 2,
3 or 4 carbon atoms and ~-SO2CHa3;

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)rh-CF3, methoxy, ethoxy, alkyl having
1, 2, 3 or 4 carbon atoms and -SO2CH3;

gg and hh
~ independently of one another zero or 1;

F, Cl, CF3, -SO2CH3 or -S{O)OCHg3;
a direct linkage, O, NR8 or S(O)kk;

R8  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -CH-CF3 or -502CHa3;
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X a direct linkage, 0, NR8 or S(O)kk; R8 hydrogen, alkyl having 1, 2, 3 or
4 carbon atoms, -CH2-CF3 or -S02CHS3; 42 kk zero, 1 or 2; and the
pharmaceutically acceptable salts thereof. 3. A compound of the formula |
as claimed in claim 1 or 2, in which the meanings are: 5 R1 and R1'
independently of one another hydroget® alkyl having 1, 2, 3 or 4 carbon
atoms, methoxy, ethoxy, F, Cl, NR6R7, -O-CH2-CF3 or
-(SOd)e-(CH2)f-CF3; R6 and R7 independently of one another hydrogen,
alkl having@r®, Bar4 carbon 10 atoms or -CH2-CF3; d zero, 1 or 2; e

and tﬁ%‘iﬂé‘ﬁﬁ@@%ﬁ:‘%f&%@g&ﬁéhseézéeﬂ‘?e‘?éc]ﬁ R2 and R2"15

Independent e ano ydrogen, F, Cl, -SO2CH3,
-(SOh)k-(CH2)I-CF3, methyl, cycloalkyl having 3, 4, 5, 6 or 7 carbon

ical Selecte

3. A BBl R Y faliulingen piemsmey s reRlAREr e luaing, oo are:

atoms, phenyl which is unsubstituted or stituted by a ra

R1 afidin the group consisting of F, ClI, -00-(CH2)p-CF3, methoxy, ethoxy,

al j , 4 0. angl.- ¢ '
e O R R Lo e aragp atoms,

cangisting okfhok), FOMCTHIBRF3,aeeargtbpxys Gilky!(baunadr 2, 3
or 4 carbon atoms and -S02CH3; h zero, 1 or 2; k, 1, o, p, rand s 25

intképanddfly of one another zero or 1; R3 hydrogen, F, Cl, -SO2CH3,

methyl, MelRXKRINA SRS Q LS HRIURGEIL ANk having 1, 2, 3 or 4 carbon

atoms or -CH»-CF3;

d zero, 1 or 2;
eandf

independently of one another zero or 1;

R2 and RZ

R3

independently of one another hydrogen, F, Cl, -SO2CH3s, ~(SOp)k-(CH2)-CF3,

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, -Og-(CH2)p-CF 3, methoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms
and -S02CHg3, or heteroaryl which is unsubstituted or substituted .by a radical
selected from the group consisting of I, Cl, -O-(CH2)s-CF3, methoxy, ethoxy,

alkyl having 1, 2, 3 or 4 carbon atoms and -S02CHag;

h zero, 1 or 2;
kK.l,o,p,rands
independently of one another zero or 1;

hydrogen, F, Cl, -S02CH3s, methyl, methoxy, ethoxy or -O(CH2),-CF3;

tand u

independently of one another zero or 1;
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independently of one another zero or 1; 43 R4 hydrogen, F, Cl,

-SO2CH3, -(SOv)w-(CH2)x-CF3, -Oz-(CH2)aa-CF3, methyl, methoxy,
ethoxy or 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; v zero, 1 or 2; 5 -
w,x,zandaa independently of one another zero or 1; R5 F, Cl or

-SO2CH3; X a direct linkage, 0, NR8 or S(O)kk; R8 hydrogen, methyl,
ethyl, -CH2-CF3 or -SO2CHS3; 10 kk zero, 1 or 2; and the

R4  pligrdragenti€allyl acsEptablg, seBOhQrEOH A, A Eaiumied the GF g uteethyl,
as claimed in one or more of claims 1, 2 or 3, in which the meanings are:

15reihany, i freprAYERMkut bRd MG or hyRIige faihsyalemeljn which 1, 2,
~CE 314 r@&%@%ﬁ&ﬁm@ B2 dBARRRNGE AN Rh OngARgther

hydrogen; F, Cl, -SO2CH3, -502-CF3, -CF3or methyl; 20 R3 hydrogen,
FVCl or ré@ifyll ®£Zhydrogen, F, Cl or methyl; R5 -SO2CH3; X 0; and the
pharmacgytically acceptable salts thereof. 25 5. A compound of the
formula I as claimed in any of claims 1 to 4 selected from:

N-[5-metRarEamesHuUORR PRAGSITSTPIB-fentafluorosu
R5 Ifar_rly&ﬂhoe?rl_%)g%-&-_’rg(’_athyl- benzoyl]lguanidine _

X a direct linkage, O, NR8 or S(O)kk;
R8  hydrogen, methyl, ethyl, -CH2-CF3 or -SO2CHg3;

kk zero, 1 or 2;
and the pharmaceutically acceptable salts thereof.

4. A compound‘o.f the formula | as claimed in one or more of claims 1, 2 or 3, in which
the meanings are:
R1 and R’ ,
independently of one another hydrogen, methyl, F, Cl, -CF3 or ~O-CH2.~CF3;
R2 and R2’
independently of one another hydrogen, F, Cl, -SO2CHgs, -805.CF3, -CF3 or
methyl;
R3  hydrogen, F, Cl or methyl;
R4  hydrogen, F, Cl or methyl;
R5  -SO2CH3;
X O;
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-methénesuifonyiﬁ4~(4-methanesulfonyl-s-pentaﬂuorosuEfanyiphenoxy)-z-methyl-
benzoyljguanidine

and its pharmaceutically acceptable saits.
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and its pharmaceutically acceptable salts. 44 6. A process for preparing a

compound of the formula | as claimed in one or more of claims 1, 2, 3, 4

or 5 and/or the pharmaceutically acceptable salts thereof, which

comprises reacting a compound of the formula VIR4 R5/R3 F ~ R2'

FMS '\ X\R1 FFR2 VIR10, R95where 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 with guanidine. 7. The compound of the
6. 1oHRIESSHPOPIRRIHISHRASEUREHN cks ApTeskits atheteivhed iclaimedr more of
claiffsoNne0B MNPk} Qfeﬁﬂ@'/@ﬁtﬂ’né(bﬁé%é%%lﬁ%glﬁﬂ%@g{ﬁtgf'eos%?t%gﬁpl%%fogv%ich |

compound of the formula | and/or the pharmaceuti acceptablé “salts
COMPpIE3 BT HRACHRN ErPropRUGHRbIE o feraire Yio 5 for producing a
medicament for the treatment o grophylaxis of acute or chronic damage,
disorders or indirect sequelae of organs and tissues caused by ischemic
or reperfusion events, foMthe_trega Rér 15 prophylaxis of arrhythmias,
of life-threatening cardiag ve ar fibrillatiggyof myocardial infarction, of
angina pectoris, for thg.treatme

heart, of ischemic statgs“ghthe periph I'nervous system or
of stroke or of ischemic staté:s of peripher [ organs and tissues, for the
treatment or prophylaxis of states of ; f in which cellular

- proliferation represents a 20 primary of secorjdary cpuse, of cancer, of

metastasis, of prostate hypertropg)y and of pRoktateChyperplasia, of
atherosclerosis or of disturbances/bf lipid metabolism, igh blood
pressure, of essential hypertension, of disorders of the central nervous

system,

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 with guanidine,

7. . The compound of the formula | and/or the pharmaceutically acceptable salts

thereof as claimed in one or more of claims 1 to 5 for use as medicament. -

8.  The use of a compound of the formula | and/or the pharmaceutically acceptable
salts thereof as claimed in one or more of claims 1 to 5 for producing a medicament for
the treatment or prophylaxis of acute or chronic damage, disorders or indirect sequelae
of organs and tissues caused by ischemic or reperfusion events, for the treatment or
prophylaxis of arrhythmias, of life-threatening cardiac ventricular fibrillation, of
myocardial infarction, of angina pectoris, for the treatment or prophylaxis of ischemic
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 disturbénoés 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

convuisions, of disorders of the central nervous system, especially of anxiety states,
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of disorders resulting from overexcitability of the CNS, epilepsy or

centrally induced convulsions, of disorders of the central nervous system, .

especially of anxiety states, 45 depressions or psychoses, for the

treatment or prophylaxis of non-insulin-dependent diabetes mellitus

(NIDDM) or late damage from diabete45of thromboses, of disorders

resulting from endothelial dysfunction, of intermittent claudication, for the

treatment or prophylaxis of fibrotic disorders of internal organs, fibrotic
deprepsipiereiophelRagsfitotied Gisbrassasmrerkidasis bruticidisaidedspéndent

diab&@aSRIS NG IRTPIIRY iR & %Q%E‘l Eﬂﬁﬂ%?e%?%ﬂ%%%ﬁ%%@b&aé ljgo rders

of heart failure or of congestive heart failure, of acute or.chroni

resulﬁiﬂ&,:.ﬁﬁ%t.@fyigiggpi@é@{s@a@me@i ﬁa@ﬂtbytm@mxiohnf&iaﬂm drezftment or
propRPeRRISTIRIRRRHIR rBBATBF e nh iRl ﬂB%?g%t@%grgsgﬂ%?fa{be liver, fibrotic

_ transplantations, for preserving and storing transplan
disorgpsseefuhas kidneisditiobgpstisertersusfens Jois andftibretastiativeraitéithe heart,
for theAdiamre ' e ti > for praducing a

o B e iR T e acute

or chipriGdaiiravnase e sarsistexi dirsrdsrs hyrseibysisadoioapaiduetagasor of
idiagnostic i 5 ] fhe. f I nd/or.the .

o B O B8 s T SR S blgtations,

for premandno Bns!intedhbirpmem Inth ihexraiedissntedts os alctivesia goe tipniss
surgd %’, 9&%&9@&89&%@%@&F*&%F&‘?&éfﬂ?f%%‘ﬂff@f gpg%%lﬁé) %g(éggglg{ed tissue
chr elae’ of 0 ISSues

onic damage, disorders or indirect sequ gans an

changg, &dPEydYeREha s disparriRicirecistaideinsteegiamme fomprolophitaie, for
the treb#AHIAAl %aﬁcﬂbk%f%ﬁm%sFHE&&@}%%M@W?Q\'%IM?HSE%”oP F?ar producing

. myocardial infarction, of angina pectoris, for the treatment or prophy
a diaghestiteRitt states of the heart, of ischemic states of the peripheral and
central nervous system or of stroke or of ischemic states of peripheral

9.  PRANSAHOAISSHEDURH BEHEJURANLLS Qﬁﬂ%ﬁ’%ﬂéﬁ)ﬁ’érﬁ@%ﬂ}éW%‘&c%fptable

diseases in which cellular proliferation represents a primary or
salts Gigrgi g Faifseddnanrer, BPnepisiams of orbsmronypeatisphyisincibier
medidiRRiALS dhRaINABIgrtiatheergieserising of distieaansesraf It e atment of

metabolism, of high blood pressure, of essential hypertension, of

prophd@&iaé}gwmfap%%gg@%ﬁ;@m or indirect sequelae of organs and

tissues caused by ischemic or reperfusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardial infarction,
of angina pectoris, for the treatment or prophylaxis of ischemic states of the heart, of
ischemic states of the peripheral and central nervous system or of étroke 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 systemn, of
disorders resulting from overexcitébi!ity of the CNS, epilepsy ér centrally induced
convuisions, of disorders of the central nervous system, 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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disorders resulting from overexcitability of the CNS, epilepsy or centrally
induced convulsions, of disorders of the central nervous system,
especially of anxiety states, 30 depressions or psychoses, for the
“treatment or prophylaxis of non-insulin-dependent diabetes mellitus
(NIDDM) or late damage from diabete€%f thromboses, of disorders
resulting from endothelial dysfunction, of intermittent claudication, for the
treatment or prophylaxis of fibrotic disorders of internal organs, fibrotic

disofiesrdelri6r it vef HBiktiE e dass Rler alieaRd Abyotib dserdtr @dithe heart,
for 108 viesaeteANdrieaiiodisaydesceithairedr BidhSEeaUR SRR failure, of acute

prophylaxis of heart failure or of congestive heart failure, of acute or

or R HRRMARIT aRidRISO aRsitr s assr by psiern@iomalaria or of
cocoBRiaraiRHelleQCEHIPR ISBIYHB) r@%f%ﬂé?ﬁtf@ﬁ@é{%@l}&qﬂ%i%}thions,

organ transplantations, 5 for preserving and storing transplants for -

for PERRGIRANS B RiPEE I GANSE R B RS ralngerR F6AUERSIdPre s EaatiBRass
surgafigrrepidiaqarrastidenMeMetingcang e aleeisRie, r@%ﬂgﬁgfgq%—regg}ed tissue
ife

producing a medicament directed against aging or for prolonging

change, feBishicing AdueeicrIb e Easnc Gaa BReeang arierexmesgiog life, for
the tFORRFRANGIRE RAIRABANICRIdoaHiI IO HISE O AROMROMUL Y theq, producing

. formula I and/or the pharmaceutically acceptable salts thereof as claim

a diagn9siif 3ith combination with cardiotoxic and cytotoxic medicaments or
active ingredients for producing a medicament with reduced cardiotoxic

and cytotoxic properties. 15 11. The use of a compound of the formula |

10. dhwdsmeimanfnuint afyhe fepmubie! sarombeshasnaceulically acceptable
saltsGRBIRIBRHO WIS CIARF oA enaNh astMsIngTeslieRie a8 SRIBELBxic

claim 8 and/or 9 for producing a medicament for the treatment or

mediGRIBRPISAE BF ke FedirBidRRragECHIg A dBrs sement it friuse df

cardietaritstcAdisRI¢as-6puaRskbY ischemic or reperfusion events. 12. The
use of a compound of the formula | and/or the pharmaceutically

acceptable salts thereof alone or in combination with other medicaments
11. Thadlive 1 RIBIFSAN 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 acute or chronic damage, disorders or indirect sequelae of organs and

tissues caused by ischemic or reperfusion events.

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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~claimed in claim 8 and/or 9 for producing a medicament for the treatment

of life 25 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?dr 9 for producing a medicament for

the treatment or 30 prophylaxis of metastasis. 14. The use of a compound

of the formula | and/or the pharmaceutically acceptable salts thereof
propiaytnesorfifilvotihtiatodanstbiothe herweticdheats failactive tfgredigntgvasheart
faiflurglaimed in claim 8 and/or 9 for producing a medicament for the treatment

or 47 prophylaxis of fibrotic disorders of the heart, of heart failure or of

15, CANGRHMAN ARG hiATHFE vERe AT UcR fH)IABAIGENRY A Nising an
hytoprotective use comprising an 5 effective amount of a compound o?

effec{)i’f@ fInAUR Phadrenrephahticauls hesseishesiemenssitiselly
acceSlaBRegnane RoMEeRliflains bisDH I Assb eyt arnaceutcally win

acceptable carriers and additives. 16. A medicine for human, vetérinary or

pharpagesfierdinrcaptabipasiag anemsisiteeso amount of a compound of
the formula | and/or the pharmaceutically acceptable salts thereof as

6 élaim d.in Qne .or more of claims 1 to a to}aether with pharmaceuticall

> y .
BERIEIE Tl HEFRAmd SHRIHRY B BSMBREIERIYRHSREPMPrising an effective
amoysth afracoiopie il doivbeifgradientsnd/orctiiegrhemsaceutically 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.



