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< (57) Abstract: The invention relates to pentafluorosulfanyl-benzoylguanidines of formuia (1) and (I1), whercin R1 1o R4 have the
meaning mentioned in the claims. Said pentafluorosulfanyl-benzoylguanidines are suitable as antiarrhythmic medicaments with car-
dioproteciive companents for the prophylaxis or treatment of infarction and for the reatment of angina pecioris. They also preven-
L, tively inhibit pathophysialogical processes during the accurrence of ischacmically induced injuries, more panticulariy the triggering

I~ of ischaemically induced cardiac arrhythmia.
M

=~ {57} Zusammenfassunp: Pentafluorsulfamyl-benzoylguanidine, Verfuhren zu jhrer Herstellung, ihre Verwendung als Medikament
P oder Diagnostikum sowie sie enthalicndes Medikament 5 Pentafluorsullany)-benzoylguanidine der Formula (1) and (I} worin R1
bis R4 die in den Anspriichen angegebenen Bedeulungen haben, sind als 10 antjarrhythmische Arzngimitte] mit cardioprotektiver
Kompenente zur Infarkiprophylaxe und der Infarkibehandiung sowie zur Behandlung der angina pectoris geeignet. Sie inhibieren
auch priiventiv die pathophysiolagischen Vorgiinge beim Emistehen ischiimisch induzierter Schiden. inshesondcre hei der Ausliisung
»* ischiimisch induzierter Heozarrhythmicn,




(H NH2 r-t (57) Abstract: The invention relates to

-pent af uor osul f anyl - benzoyl guani di nes of formula (1) and (11). wherein R |
to R4 have the neaning nentioned in the clains. Said

pent ai | uor osul f anyl - bennyl guani di nes are suitable as antiarrhyi hmc

medi canents with car- dioprotective conponents for the prophylaxis or

t r eat rentWOf03/Q9852t i on and for the treatnent of angi na pectRETAPOR@4663 so
preven kn Lively inhibit pathophysiol ogi cal processes during the occurrence
of ischaernically induced injuries, nore particularly the triggering N of

i schacm ggddoyiptilygluced cardiac arrhythma. G\ (57) Zusamenfassung:

Pent af | uor su Panyl - benzoyi guani di ne, Verfahren zu ihrer Herstellung, ihre
Verwendung al s Medi kanent oder Diagnosti kum Bowi e sie enthal t endes

Medi karreﬂnerﬁafﬁmibmlfaimﬁﬂzbwgubnidﬁwybkmelfdt theerIﬁépEl@itlﬂw thefrl)senasl (11)
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10 R1 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2,3 or4
carbon atoms, F, Cl, Br, I, CN, NR10R11, -Op-(CH2)n-(CF2)o-CF3 or

~(SOm)q-(CH2)-(CF2)s-CF3;

R10 and R11
are, independently of one another, hydrogen, aitkyl having 1, 2, 3 or 4
15 carbon atoms or --CH2-CF3;
m is zero, 1 or 2

n,o,p,q,rands
are, independently of one another, zero or 1;
R2  is hydrogen, F, Cl, Br, |, -CN, -SO2CH3, -(SOpR)~(CH2)k -(CF2); -CF3, alkyl
20 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;
is zero, 1 or 2;
is zero or 1;
is zero, 1,2,3 or4;
is zero or 1;

25

- x N T

or :
R2 is -(CHao}t-phenyl or -O-phenyl,



WO 03/097591 Description PCT/ EP03104669

Pent af | uor osul f anyl benzoyl guani di nes, process for their preparation, their
use as nedi canent or diagnostic aid, and nedi cament conprising them5 The
i nvention relates to pentafluorosul fanyl benzoyl guani di nes of the fornula I
and Il I Il in which 10 Rl is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms, al koxy having 1, 2, 3 or 4 carboB atons, F, O, Br, |, CN, NRLORL1
-p-(CH2)n- (CF2)0-CF3 or -(SOm)g-(CH2)r(C F2)s-CF3; R10 and R11 are,

i ndependent|y of one another, hydrogen, alkyl having 1, 2, 3 or 4 15

carbon atons or - CH2; Vm:é? Srﬁﬁs'?]béﬁﬁl?eda t%%ltutad 1 Fb 0!q3 e fI'O

d dently of A WeN
Fndependent Ly ot one e o T
carbon atoms, cycl Oa|2k$|orhﬁ<¥ér66n%t0|ﬁs §Ikyleha\17ng)'1 8, $8F BArbAH 8tFms hiidWhi ch

1, 2, 3 or 4 hydrogen 6:2 be repl aced fl'dorine atons; h Is zero,
1or 2, 25z is zero O 3’k|szero 1, 2, 30r4 Ilszeroor 1; or
R2 is5-(CH2)t-phenyl |s)zeroo-1p2g3y)b-4 2 which is unsubstituted or substituted
by 1, 2 or 3 radicals sel e?: éi m the group consisting of F, d, Br, I,
-Qu- (CH2) v- CF3, al koixl hav s’ng ch_)or , 3 or 4 carbon atons, al kyl having 1,
2, 3 or 4 carbon atows and:sz@@ZttH&orS;

or
R2  is -(CHohy-heteroaryl,
10 which is unsubstituted or substituted by 1, 2 or 3 radicals selected from
the group consisting of F, Cl, Br, i, -Ox-(CHg)y-CFg, alkoxy having 1,
2, 3 or 4 carbon atoms and alkyl having 1, 2, 3 or 4 carbon atoms,
-S0O9CHa;
w is zero, 1, 2, 3 or 4;
15 X is zero or 1;
y is zero, 1, 2 or 3;
R3 and R4
are, independently of one another, hydrogen or F;
and the pharmaceutically acceptable salts thereof.
20
Preference is given to compounds of the formula { and Il, in which the meanings are:

R1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3 or 4
carbon atoms, F, Cl, NR10R11, -O-CH2-CF3 or SO(CHo2)-CF3;

R10 and R11
25 independently of one another hydrogen, alkyl having 1, 2,3 or4
carbon atoms or —CHo-CF3;
m zero, 1 or 2;
r zeroor 1;
R2  hydrogen, F, Cl, -SO2CH3, -(SOR)-(CH2)}k-CF3, alkyl having 1,2, 3 or 4
30 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 flucrine
atoms;
zero, 1 or 2;
zero or 1;
35 k zero, 1,2,3 or4;

or
R2  phenyl or -O-phenyl,



5t is zero, 1, 2, 3 or 4, wuis zeroorl, vis zero, 1, 2 or 3; or R2is
-(CH2) w- het eroaryl, 10 which is unsubstituted or substituted by 1, 2 or 3
radicals selected from the group consisting of F, d, Br, I,
-x-(CH2)y-CF3, al koxy having 1, 2, 3 or 4 carbon atons and al kyl havi ng
1, 2, 3 or 4 carbon atons, -S2CH3; wig zero, 1, 2,30r4; 15 x is zero
orl;, yis zero, 1, 2 or 3; R3 and R4 areP independently of one another,
hydrogen or F; and the pharmaceutically acceptable salts thereof. 20 25

Preference is given to conpounds of the forrrula | and I'l, in which the
meani Sgi are: R QVCJ\FH? i?surf&dbléhtu'?éi/ Sg%ﬂ 014283_@ UGB RN OXY
Son( i) F CF3: RO altf %W@e‘?f \eHahethar PR} ’8’9@5“0’9’ At

having 1, 2, 3 or 4 hexlﬂgohktmoarboﬁl-mgméandﬂ S@yCH31 or 2; r zero or
1, R2 hydrogen F, d S2CH3, -(SCh)z-(CH2)k-CF3, alkyl having 1, 2, 3 or
4 30 carbon atons, é{/cl anﬁSﬂbh&w ng 3, 4, 5, 6 or 7 carbon atons, in
whi ch5l, 2, 3 or 4 hwdrogemest,dpR oré; be replaced by fluorine atons; h
zero, 1 2, z zero or 1; 35 k zero, 1, 2, 3 or 4, or R2 phenyl or
- O phenyl

heteroaryi,

which is unsubstituted or substituted by 1 or 2 radicals selected from
the group consisting of F, Cl, -Ox-(CH2)y-CF3, methoxy, ethoxy, altkyl

10 having 1, 2, 3 or 4 carbon atoms and -SO2CHag;
X zero or 1;
y zero, 1,2 0or 3;
R3 and R4

independently of one another hydrogen or F;
15 and the pharmaceutically acceptable salts thereof.

Particular preference is given to compounds of the formula | and IlI, in which the
meanings are:
‘ R1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy, ethoxy, F, Cl,
- 20 NR10R11, -O-CHo-CF3 or —-SOp-(CHp)-CF3;
R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or4
carbon atoms or —CH»-CF3;
m zero, 1 or2;
25 r zeroor1;
R2  hydrogen, F, Cl, -S02CH3, -(SOR)-(CH2)k-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;
30 h zero or 2;
zeroor1;
k zeroor 1,
or
R2  phenyl or -O-phenyi,
35 which is unsubstituted or substituted by 1 or 2 radicals selected from

the group consisting of F, Cl, -O-(CH2),~CF3, methoxy, ethoxy, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;




3 which is unsubstituted or substituted by 1 or 2 radicals selected from
the group consisting of F, d, -Qu-(CH2)v-CF3, nethoxy, ethoxy, alkyl
having 1, 2, 3 or 4 carbon atons and - SO2CH3; u zero or 1; 5 v zero, 1, 2
or 3; or R2 heteroaryl, which is unsubstituted or substituted by I or 2
radicals selected from the group consisting of F, d, -Ox-(CH2)y-CF3,

met hoxy, ethoxy, alkyl 10 having 1, 2, 4 or 4 carbon atoms and - SO2CH3; x
zero or 1; y zero, 1, 2 or 3; R3 and R4 independently of one anot her
hydrogen or F; 15 and the pharnmaceutically acceptable salts thereof.
Particular preferencg is g'k%l%ﬂ.ltgog%r.rpounds of the formula | and Il, in
whi ch the neanings are: R- ydrogen, al kyl having 1, 2, 3 or 4 carbon
atons, m&fhoxy, ethoxy, F, €, 20 NRL OR1L 1, -O CH2-CF3 or -SOm (CH2)rCF3;
RIO and A i pdeneadgnt!y of one another hydrogen, alkyl having 1, 2, 3 or

4 carbon atons or -CH2-CF3: zero, 1 or 2: r zero or 1; R2 hydrogen,
F O, osecHs. - ( sofiqristinelbatituted ¢ utrﬁi%latﬁ[é_l 18P0 3adfals selaptt ot o,
cycl o@l kyl having 3, the geupgcansistingf o €1 at4E H2)ywChig. erethoxy etizoxy, alkyl

hydrogen atons may b@a(® Iﬁ@@&}m&@ghid@gmsaémog@Hg.zero or 2, z zero
or 1; k zero or 1; or 35 R2 phenyl or -0-phenyl, '

y zero, 1, 2 or 3;
R3 and R4
hydrogen;
- 10 and the pharmaceutically acceptable salts thereof.

It is specifically preferred in the compounds of the formula | and/or Il for R1 to be
hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, F or Cl. It is also specifically
preferred in the compounds of the formula 1 and/or Il for R2 to be hydrogen, alkyl

15 having 1, 2, 3 or 4 carbon atoms, F, Cl or —O-phenyl which is unsubstituted or
substituted as indicated.

If the substituents R1 to R4 contain one or more centers of asymmetry, these may
independently of one another have both the S and the R configuration. The

20 compounds may be in the form of optical isomers, of diastereomers, of racemates or of
mixtures thereof. '

The present invention encompasses all tautomeric forms of the compounds of the
formula | and II.

25
Alkyl radicals may be straight-chain or branched. This also applies if they carry
substituents or occur as substituents of other radicals, for example in fluoroalkyl
radicals or alkoxy radicals. Examples of alkyl radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobuty! (= 2-methylpropyt), sec-buty!

30 (= 1-methylpropyl), tert-butyl (= 1,1-dimethylethyl), n-pentyl, isopentyl, tert-pentyl,
neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyl, n-propyl and isopropyil.

~ One or more, for example 1, 2, 3, 4 or 5, hydrogen atoms in alkyl radicals may be

replaced by fluorine atoms. Examples of such fluoroalkyl radicals are trifluoromethyl,
2,2,2-trifluoroethyl and pentafiuoroethyl. Substituted alkyl radicals may be substituted

35 in any positions.



which is unsubstituted or substituted by 1 or 2 radicals selected from the
group consisting of F, d, -O (CH2--CF3, nethoxy, ethoxy, alkyl having 1,
2, 3 or 4 carbon atons and -SQ2CH3; 4 v zero, 1, 2 or 3; or R2 heteroaryl,
which is unsubstituted or substituted by 1 or 2 radicals selected from 5
the group consisting of F, d, -0 (CH2)y-CF3, nethoxy, ethoxy, alkyl

having 1, 2, 3 or 4 carbon atons and - SOBCHB; y zero, 1, 2 or 3; R3 and R4
hydrogen; 10 and the pharmaceutically acceptable salts thereof. It is
specifically preferred in the conpounds of the formula | and/or Il for Rl
to be h | o | L S
al so speci a?ﬂ@?? ofb ré?lgﬁi‘r’r’ggﬂzlais ?ﬁeecygb(lj%géwdgfraggﬁt{tﬁg%yglp ngﬁfll(gglr?gfa ?)(?’II’II
for R2 t&ys@hﬁ?aﬁ 85 e¥cloaetyl, Onesonmeredor exampte bi2.43 erd Javdragematonss inc) or
- 0- pheny lcyeltiafiy! radisdls whe) bé vésidcad by AiubRAhE BHSMAS. %?stﬂaﬂeaady%ﬂ)alm radi€als

substituents ﬁ%gﬁ.ont ain ope or nore centers of asymetry, ‘these may

E)O R
i ndependdAgY e subsHLted i any PSS ot h the S and the R configuration. The

20 coBpounds may be in the formof optical isomers, of diastereoners, of
racemat e 1 I , [ i pventio | |
' aut oner o aF RO e SRt il Ssitibd P ordof G388 Apg SRaftote
radi cal s aneg, bdce or Hirghttingmiby identival oc diterentiadicals df appenggaidicatisey carry
substitu i C | g xaaal e .k
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met hyl , RRlies io sybyiyted phesyhiasicals in-groupsisighass jonexampla: phenylalkyary| (=
2- metiby| phHepyloky. FRE sbstitiesOin (MoAostishittited phihyl ratiRyals RighWe ihposition 2,
1, 1- di net %yltet I é n-.$e2t ?SL | eélt él tert BREN h neope él aqd ha%éfyl :
Pr ef er r e PSRN © PLAPRILPR 45 ééqpéi'ﬁ{f?, PEEfy may ! Brsﬁ% ituted, in @'&% Rpsition or
nor e, forpositempl¢é posiion, 2,6 positioh, 3y plositiem o8 dnpositioral Thd sulsditwsaits imay be
repl aced | : les. J I i cal [ Cu
e uor Gl el bicaR B i the 238 8 odtlit 3 S ndsitrcaE o oS ton.
al kyl rad.48 posiign, Be3.6mesition arcy4.5 position.
15
Heteroaryl radicals are aromatic ring compounds in which one or more ring atoms are
oxygen atoms, sulfur atoms or nitrogen atoms, e.g. 1, 2 or 3 nitrogen atoms, 1 or 2
oxygen atoms, 1 or 2 sulfur atoms or a combination of various heteroatoms. The
heteroaryl radicals may be attached by all positions, for example by the 1 position, 2
20  position, 3 position, 4 position, 5 position, 6 position, 7 position or 8 position.
Heteroaryl radicals may be unsubstituted or be substituted one or more times, for
example once, twice or three times, by identical or different radicals. This applies
likewise to heteroaryl radicals such as, for example, in the radical heteroarytalkyl.
Examples of heteroaryl are furanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
25  tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrazinyi, pyrimidinyl,
pyridazinyl, indolyl, indazolyl, quinolyl, 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-,

30 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 b-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-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-isothiazoiyl, 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

35 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazoiyl,
1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-,



35 in any positions. 5 Exanples of cycloal kyl radicals are cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. One or
nore, for exanple 1, 2, 3 or 4, hydrogen atons in cycloal kyl radicals my
be replaced by fluorine atons. Substituted cycloal kyl radicals- nay be
substituted in any positions. 5 Phenyl radicals may be unsubstituted or be
substituted one or nore tines, for exanpfe once, twice or three tinmes, by
identical or different radicals. If a phenyl radical is substituted, it
preferably has one or two identical or different substituents. This

| i kewi se g_apphi t -Q&QT it Yyt ed phenyd li Ao
exanple,sﬁﬁghzlgfﬁf&[or Byhﬁéﬁprgx&f’#ﬁé%gbgg#ﬁ?%ﬁwtA%#Q%B%®@EBE$?4é@%d
phenyl r &tk eailrespriding N-exides of i/rmezqommmds, of- for exapple diow-2, 3-or4

Di substikyﬁgﬁ_phenyl may be substituted in the 2,3 position, 2,4 position,
2,5 position, 2,6 position, 3,4 position or 3,5 position. The substituents
in trisubstituted phenyl radicals may be in the 2,3,4 position, 2,3,5

posi t5 on Pazticularpprifefred hetetodrdmal@siddicils aks 2- 6r BdhiehyloR- or 3Jurl,5i-, 2- or

b mor o Ao 4 & o SYRER-AEE: 23T St SRR Gt £ e, o .
1, 2 or 3B-pyraroiyk2-a3-osrst-pyridyl, 2- on3-pyeazin o2 4-,15-0r Epwithidiny! andi®s cor a
conbi nat hgé},rgﬁzwi ous heteroatons. The heteroaryl radicals may be

attached ositions, for exanple by the 1 position, 2 20 position, 3
position, 4 position, 5 position, 6 position, 7 position or 8 position.
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xanmpl e once, tw r three tines, dentjcal or different

r adi oal s angr[andjapfheBhamagspically acrratabls salts thersoh YNGR Geraes fegcting
exanpl e, a cormpeuniddf thel fohatlaritiariVal kyl .  Exanpl es of heteroaryl are
furanyl, thienyl, pyrrolyl,R2 mdazolyl, pyrazolyl, triazolyl, 25
tetrazolyl, oxazolyl, '%soxaol yl, thiazolyl, i SOlF\hi|ﬁZ3y| , pyridyl,
pyrazinyl, pyrinidi nyF3 pyregaZithyl, indolyl, Fl\rsffazol |, @yinolyl,
I soqui nol yl, phthal azignyl noxal i nyl , quinﬁia | 2pd ci nnol i nyl .
Het eroaryl radical sFare paxti cllar, 2- or 3-Fhi¢ or 3-furyl, 1-,
- 2- or 3-pyrrolyl, 1-.-930 2 or 5-imdazolyl 42 ; r
5-pyrazolyl, 1,2,3-trig@zbl -gdy, -&- or -5-yl, 1,274-trifazol §f{ 1-, -3- or
-5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 42 orQ5-isoxazolyl,
1, 2,3 oxadiazol-4- or -5-yl, 1,2, 4-oxadiazol-3- or -5-yl,
1, 3, 4- oxadi azol -2-yl or -5- yIJ , 2-, 4- or b5-thiazolyl, N’S-, 4- or
5-isothiazolyl, 1,3,4 thiadi ézol -2- or -5-yl, 1,2,4-thiadiazol-3- or
65p§|r | m'l Hf@féhhgi‘q!% ??@hé\fé Y statsd |1neaﬁi'ng, 3ndVisH I%(/i'nﬂydroug'\rdhiéh car? eallly

15 undergjo nucleophilic substitution, with guanidine.

The activated acid derivatives of the formula Il and IV in which L is an alkoxy,
preferably a methoxy, group, a phenoxy group, phenylthio, methylthio, 2-pyridylthio
group, a nitrogen heterocycle, preferably 1-imidazolyl, are advantageously obtained in
20 amanner known per se from the undetlying carbonyi chlorides (formula lli, iV; L = Cl),
which in tumn can themselves be prepared in a known manner from the underlying
carboxyilic acids (formula lll, IV; L. = OH), for example using thionyl chloride.
Besides the carbonyl chlorides of the formula lll and IV (L = Cl} it is also possible to
prepare other activated acid derivatives of the formula Ill and IV in a manner known
25 per se directly from the underlying benzoic acids (formula lli, IV; L = OH), such as the
methyl esters of the formula Il and IV with L = OCH3 by treatment with gaseous HCl in
methanol, the imidazolides of the formula Ill and IV by treatment with
carbonyldiimidazole [L = 1-imidazolyl, Staab, Angew. Chem. Int. Ed. Engl. 1, 351 - 367
(1962)], the mixed anhydrides of the formula Ilf and IV with CI-COOC2Hg or tosyl

30 chloride in the presence of triethylamine in an inert solvent, as activations of benzoic



35 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-,

4- or 5-benzimdazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-,
6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6- 7- or 8-cinnolinyl, 2-, 3-, 6 5-,
6-, 7- or 8-quinoxalinyl, 1-, 4- - or 8-phthalazinyl. Al so
enconpassed are the correspondl ng N—OXI ges of these conpounds, i.e. for
exanpl e 1-oxy-2-, 3- or 4- pyridyl. 5 Particularly preferred heteroaromatic
radicals are 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-,
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nitrogen het erocycl e, preferably 1-im dazolyl, are advantageously obtai ned
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di cycl ohexyl carbodlim de (DCC) or with O [ (cyano(ethoxycarbonyl) -
If L is Cl, it is advantageous to add an acid scavenger, for example in the form of

20 excess guanidine, to bind the hydrohalic acid.

The invention also includes precursors of the formula V

N F
Fl/ CH,
S
FJ
F
ORS5 v

25
with R5 equal to hydrogen or (C1-C4)-alkyl, in which the methyl group may be in
position 2 or position 3 of the aromatic ring.
Pentafluorosulfanylbenzoylguanidines | and 1l are generally weak bases and are able
to bind acids to form salts. Suitable acid addition salts are salts of all pharmacologically

30 acceptable acids, for example halides, in particular hydrochlorides, lactates, sulfates,
citrates, tartrates, acetates, phosphates, methyisulfonates, p-toluenesuifonates.



met hyl ene)am no] -1, 1, 3,3 tetranet hyl uronium tetrafl uoroborate ("TOTU")

[ Proceedings of the 21. European Peptide Synposium Peptides 1990, Editors
E. Gralt and D. Andreu, Escom Leiden, 1991] are al so possible. A nunber
of suitable nmethods for 5 preparing activated carboxylic acid derivatives
of the formula Ill and IV are indicated in J. March, Advanced Organic
Chem stry, third edition (John Wl ey &‘Séns, 1985, .page 350), indicating
source literature. Reaction of an activated carboxylic acid derivative of
the formula Il and I'V with 10 guanidine preferably takes place in a manner
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and 10 arabsgpepliorechyraviesistics ame the high Bloabbﬂablmﬁ obthedagtgutnidines & retaiakls .
Suitable acid addition salts are salts of all armacol ogically 30

acceptabl e acids, for exanple halides, in particular hydrochlorides,
| act at es, inventrastts, sarne eaylguanidinesrdasesbed irethet [¢eratyrieo thehearepounds of the

met hyl sul

subst 1 utféﬂﬂg%i‘?dg“ﬁ%ﬁ"g%’%es amﬁ ﬁ*ﬁﬁd’Jﬂ@'iﬁﬁ?ﬂé&?ﬁ%ﬁﬁ%B&%“%ﬁa"s
ant i por t NOBG URWaBiethang, NPRipgecHssalueRtiGRioRertiéSuwn conpounds, the
conpggnds of the |nvent|on are di stinguished 5 by an extrenely high
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rat her 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.
20 '
Since NHE inhibitors predominantly act via their effect on cellular pH regulation, they
can generally be combined beneficially with other compounds which regulate the
intracellutar pH, with suitable combination partners being inhibitors of the carbonic
anhydrase enzyme group, inhibitors of systems transporting bicarbonate ions, such as
25  of the sodium bicarbonate cotransporter (NBC) or of the sodium-dependent chloride-
bicarbonate exchanger (NCBE), and NHE inhibitors with inhibitory effect on other NHE
subtypes, because it is possible through them to enhance or modulate the
pharmacologically relevant pH-regutating effects of the NHE inhibitors described
herein.
30 '
The use of the compounds of the invention relates to the prevention and treatment of -
acute and chronic diseases in veterinary and human medicine.

Thus, the NHE inhibitors of the invention are suitable for the treatment of diseases
35 caused by ischemia and by reperfusion.



"unnat ur al / manmade" SF5 substituents) inpedes the possibility of netabolic
attack. This leads inter alia to longer S9 stabilities (liver stabilities,
stability to enzymatic attack) and a longer half-life in vivo. This

i nvol ves no significant influence on the 10 absorption characteristics, and
the high bioavailability of the acyl guanidines is retained. In contrast to
sone acyl guani di nes described in the Iitgrature t he conpounds of the
formula | and/or Il described herein and/or their pharnaceutically
acceptabl e salts show no unwanted and di sadvant ageous sal uretic properties
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physiological bath liquids, and during transference to the recipient organism.

20
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.
It has emerged that the compounds of the invention are exceptionally effective

25 medicaments for life-threatening arrhythmias. Ventricular fibrillation is terminated and
the physiologicat sinus rhythm of the heart is restored.

Since NHE1 inhibitors of human tissue and organs, 'especialiy the heart, protect
effectively not only against damage caused by ischemia and reperfusion but also

30 against the cytotoxic effect of medicaments like those used in particular in cancer
therapy and the therapy of autoimmune diseases, combined administration with
compounds of the formula | and/or I and/or the pharmaceutically acceptable salts
thereof is suitable for inhibiting the cytotoxic, especially cardiotoxic, side effects of said
compounds. The reduction in the cytotoxic effects, especially the cardiotoxicity,

35 resulting from comedication with NHE1 inhibitors makes it additionally possible to
increase the dose of the cytotoxic therapeutic agents and/or to prolong the medication



in the triggering of ischem a-induced cardi ac arrhythm as. Because of their
protective effects against pathol ogical hypoxic and ischem c situations,

t he conpounds of the 10 formula | and/or 11 and/or the pharmaceutically
acceptabl e salts thereof used according to the invention can, because of
inhibition of the cellular Na+/ H+ exchan mechani sm be used as

medi caments for the treatnent of all acu or chronic ischem a-induced
darmage or di seases induced primarily or secondarily thereby. 15 This also
relates to their use as nedicaments for surgical interventions. Thus, the
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car dPot OX;?Q,ssable ?o use the NI—?E |nh|b|tors described herein alohe or in comblnatllg% with other
substances with antiepieptic activity or antipsychotic active ingredients, or carbonic
anhydrase inhibitors, for example with acetazolamide, and with other inhibitors of NHE

or of the sodium-dependent chloride-bicarbonate exchanger (NCBE).

25
The compounds used according to the invention of the formula | and/or 1l and/or the
pharmaceutically acceptable salts thereof are additionally likewise suitable for the
treatment of types of shock such as, for example, of allergic, cardiogenic, hypovolemic
and bacterial shock.

30

The compounds of the formula { and/or Il and/or the pharmaceutically acceptable
salts thereof can likewise be used for the prevention and treatment of thrombotic
disorders because they, as NHE inhibitors, are also able to inhibit platelet aggregation
themselves. They are additionalily able to inhibit or prevent the excessive release,

35 occurring after ischemia and reperfusion, of mediators of inflammation and
coagulation, especially of von Willebrand factor and of thrombogenic selectin proteins.
It is thus possible to reduce and eliminate the pathogenic effect of significant



medi canents. 10 In accordance with their protective effect against

I schem a-i nduced damage, the conpounds of the invention are also suitable
as nedi canments for the treatnment of ischem as of the nervous system
especially of the central nervous system being suitable for exanple for
the treatnment of stroke or of cerebral qena 15 The conpounds of the
formula | and/or 11 and/or the pharnace1t|cally acceptable salts thereof
are also suitable for the therapy and prophyl axis of di seases and di sorders
i nduced by overexcitability of the central nervous system in particular
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20 |t was possibie to show that cell migration is inhibited by the compounds of the
invention. The compounds of the formula | and/or |f and/or the pharmaceutically
acceptable salts thereof are therefore suitable as valuable therapeutic agents for
dieases in which cell migration represents a primary or secondary cause, such as, for
example, cancers with a pronounced tendency to metastasis.

25
The compounds of the formula | and/or |l and/or the pharmaceutically acceptable salts
thereof are further distinguished by a retardation or prevention of fibrotic disorders.
They are thus suitable as excellent agents for the treatment of cardiac fibroses, and of
pulmonary fibrosis, hepatic fibrosis, renal fibrosis and other fibrotic disorders.

30 They can thus be used for the treatment of organ hypertrophies and hyperplasias, for
example of the heart and the prostate. They are therefore suitable for the prevention
and treatment of heart failure (congestive heart failure = CHF) and for the treatment
and prevention of prostate hyperplasia or prostate hypertrophy.

35  Since there is significant elevation in NHE in essential hypertensives, the compounds
of the formula | and/or Il and/or the pharmaceutically acceptable salts thereof are



phosphodi esterase inhibitors, factor Vila antagonists, clopidogrel,
ticolopidine etc. Conbined use of the present NHE inhibitors wth NCBE
inhibitors and/or with inhibitors of carbonic anhydrase such as, for
exanple, with acetazolam de, is particularly beneficial. 10 The conpounds
of the formula | and/or 11 and/or the pharmaceutically acceptable salts

t hereof used according to the invention ¥e additionally distinguished by a
strong inhibitory effect on the proliferation of cells, for exanple
fibroblast cellular proliferation and the proliferation of snooth vascul ar

nuscl e cel igp 112/5? tﬁ@g%ﬂﬁén Shd't @ﬁ]@ﬁm b?t?cﬁ?ﬂyggﬁre' én&"%ﬁﬁio&g&ular

phar maceut | ca acc e sa her eof ore sul
val uabl e dig@idgfeut i ¢ agents for diseases in which cellular proliferation

representig tﬁes@&aé@wegrcaﬁm% Hloﬁélb?‘%vltr?élguﬁﬁﬂetc'aﬁftﬁﬁéﬂoﬁ é}ﬁj forRRIgdN
antlatheroq{flerotl chro 20 1t was

es bl o RS d0) iR DG, pressue e Smars AP BA VIR U SIS AR USSR t ho
I nvensi orexahiysle compotinase diurbties with muthtazidesliké actidr, leopdiareticBealdosterone

P o i fdntoaRfsIBLAR ryafbrigs, SE4EH PipohiRlids iAo S  csent s
a pri mar ypalythiazide, danogenidss girefanide dorasesnide ctuamptanide; antitarideptrismtarene,
pr Onouncgsgmfo%ﬂa%we BPeﬁiEFcﬁr%t 25hBe Gombi @ge e Nm#frw%itotrgsf frfér;ﬂ’ébgﬂﬂ and/ or

| | and/ the pharmaceutically accepta
di sti nguiiByertioncan fusiher batused ip mm@wﬁm with ealciunp chenrel dilegkesepuch aghey

are #pus @apahi:edun@zénp@hh@m ur@@muﬁedﬁ he AR Mtﬁam@m.mfo@%uah as, for

fib d d
D 0SS e ab. ﬁﬁwpeiﬁmi'n&rw o Friios banebiggL oS S, "
or gan hypmorbingtiore padnersharpaisn bsiaslslockars suehmpheto@i’olbhalbmbt eltnd t he f
t at t
R e e R e
prevent | dfb@fartgnogalaa@ammamtaateg@nomfaatae@otpplm antaghpists3fersinnce t here
f
i's 5'19“' ihf brsebaé énﬁé réébéhﬂiﬁa@h:ﬁ@s itifors A g éféféﬁpotégﬁ?ﬁoée SH%TﬁHa tSfLS

of the for rru ar maceut | ca accept

t her eof &fUeh 1@.6 glm%!ﬂr@df%oe lmﬁ@r@eeﬁ#@ﬁ@mﬁ GRmakaliny ﬁ@ﬂ@x'@li am:l gerivaties
pressure theﬁbdffaet%tbrgwwmbch&hcﬁm AT senditive) poRIsERATShANRY (MROKRETRF ed

2 one o hel, PR S ERTBIAE on, and formi alion partner for i gh
exanpl e, one or m)re diuretics with a thiazide-like action, |oop diuretics,
al dosher Qpfiag emerged that NHE1 inhibitors of the formula | and/or Il and/or the |
pharmaceutically acceptable salts thereof have a significant antiinflammatory effect
and can thus be used as antiinflammatory drugs. Inhibition of the release of mediators
of inflammation is noteworthy in this connection. The compounds can thus be used
alone or in combination with an antiinflammatory drug for the prevention or treatment
25 of chronic and acute inflammatory disorders. Combination partners advantageously
used are steroidal and non-steroidal antiinflammatory drugs.

It has additionally been found that compounds of the formula | and/or Il and/or the
pharmaceutically acceptable salts thereof show a beneficial effect on serum

30 lipoproteins. It is generally acknowledged that blocd fat levels which are too high,
called hyperiipoproteinemias, represent an essential risk factor for the development of
arteriosclerotic vascular lesions, especially coronary heart disease. The reduction of
elevated serum lipoproteins therefore has exceptional importance for the prophylaxis
and regression of atherosclerotic lesions. Besides the reduction in total serum

35 cholesterol, it is particularly important to reduce the proportion of specific atherogenic
lipid fractions of this total cholesterol, in particular of the low density lipoproteins (LDL)
and of the very low density lipoproteins (VLDL), because these lipid fractions
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atherosclerosis-induced thromboses, for producing a medicament for the prevention

25 and treatment of hypercholesterolemia-induced and endothelial dysfunction-induced
ischemic damage and post-ischemic reperfusion damage, for producing a medicament
for the prevention and treatment of hypercholesterolemia-induced and endothelial
dysfunction-induced cardiac hypertrophies and cardiomyopathies and of congestive
heart failure (CHF), for producing a medicament for the prevention and treatment of

30 hypercholesterolemia-induced and endothelial dysfunction-induced coronary
vasospasms and myocardial infarctions, for producing a medicament for the treatment
of said disorders in combinations with hypotensive substances, preferably with

. angiotensin converting enzyme (ACE) inhibitors and angiotensin receptor antagonists.

A combination of an NHE inhibitor of the formula i and/or Il and/or the pharmaceutically

35  acceptable salts thereof with an active ingredient lowering the blood fat levels,
preferably with an HMG-CoA reductase inhibitor (for example lovastatin or
pravastatin), the latter bringing about a hypolipidemic effect and thus increasing the



5 therapeutically utilizable properties in relation to influencing the
serumlipid levels. Thus, they significantly reduce the el evated serum
concentrations of LDL and VLDL as are to be observed, for exanple, due to
i ncreased dietary intake of a cholesterol- and lipid-rich diet or in cases
of pathol ogi cal metabolic alterations, gr exanpl e genetically related
hyperli pi dem as. They can therefore be ed for the prophyl axis and
regression 10 of atherosclerotic |esions by elimnating a causal risk
factor. Included herein are not only the prinmary hyperlipidem as but also
certain shivlaemid Higy red [ I ation
realan aE@P fiysl ng{ptbl i @Hﬂ%@ﬁ—t@i‘fﬂ%lgds i he f&hu%ﬁﬁﬁb@r { dhcﬁ?ﬁlﬂor%

andlor ¢+ RDAFRarHMicEll peceRpble satsiRBiestdaoYes ionge adRviEbe somanagpRatith

r educt i oenhantée effetteard iemnsed e @f dctive Il'igtr@diehusc abnormalities and in

ticul g d t d
Phe. soverits: fadpadpds 0ing BRRNHESLP Anihe M bR AL a8 0 f o
pr odu®i ngalis thereotleadtto feﬁech\rmproﬁecﬁmmwnsiferidpﬂmhahdamagemhranws ofigins.

d
D e ot ﬁm&ﬁw&%&%ﬁ*‘?ﬁﬁ%ﬁ‘ﬁ?‘é Yhchomer RIEIER S lorPBEHS ! N0
pr oduci néhat thegoamasnds b the fasmpialand/ooH aadprithe phaemecetically aceepteble
I nduced l@mtgmefabﬁskec\muﬁﬂéeﬁéﬂméméﬁissror fhérpﬂéﬁ/@ﬂtltﬁi aﬁd %eﬁﬁﬂéﬁt%’fﬁﬁroﬁeﬂﬁf the

pr eventi on and treat S | hduce I’lCt 1 on,
Do oo YasaEsadne RdTp Rt vab S S et B pRuRUIA A erB ke Haubal
at het@sc laéhemgenemsl andchthérppeletmlieﬁn vehwicular bypertrphy aneicditateent f or the

prevent i %5"5’}8#‘3{5@5@&%tg%mﬁ@“%@g@gﬁfﬁr osi s-i nduced thronboses, for

produci ng a ne on 25 and treatnent of
hyper chol est er ol em a-i nduced and endot helial dysfunction-induced ischemc

damage anchA0sdditisdIsBeor BARK wmﬂgg&gﬁg.iég%fﬁggquﬁm@ P B} fARIbr

for the pé ntion and treatnent of ema-in

endot hel it Wﬁeﬁ'&'%w ?‘Fﬁﬁ%éﬁ'e&ﬁ“&l heregie: suiahle it thitreatmeahpd PN es
and 05 congemtdefendeptidiaiates YNEDDMFWith the ingIg rsdistende BBigaaBRanetion t he

Gy<t anct ROV ol o on e penetBt 6 EREat I, Slidapelic Sy Bhuaielbesy

. produci n@aeﬁechco:fdhenorrfp@undhef theciavemtidn, to Cosine mmmthrasblguandemumht i ons

W th hyp é{r?n:ﬁ,;&gﬁﬁﬁﬂ |d|é?fe‘ﬁf;%ﬁﬁ8w éllchaé'@é@{)ﬁﬁ&é %I %ﬁ#' ng enzyme

(ACE) in ors a ens rece dtion of an

NHE i nhi mlb@tarmdeﬁh@ w&gmﬂlucwdw mhlbltpraﬂm aﬁ’%@ ageaistsuehiescal |y 35
accemablr@sgm!a&éné fﬁé@ﬁézcmet @tca%ﬁpéh uliR P W&%?diffé‘ﬁ@ﬁt‘z{&ﬂmhi&%a‘ﬂbﬁ?&rrﬁ at

| evel s, “ﬁ uctase_iInhibitor (To
| ovast at |

ra
B 'Qé@?&t“?"ﬁ'} anfﬂ%’"ﬂé@ﬂéﬁt'zgrr@fn‘fji Ih@%gﬁ'ﬂﬂpea hypol i pi dem c
ef fect and thus i ncreasing the 14 hypolipidem c properties of the NHE

| nhibit OrBe%Edetsqﬁefa%ru@J !’:\l‘%lticiiagé]tgz:/ é)f?ecjfsl, tﬁg%/o(r)r{potun%s of the formula | and/or [i and/or
~the pharmaceutically acceptable salts thereof counteract the development of late
25 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 retinopathy, diabetic cardiomyopathy and other disorders occurring as a
consequence of diabetes. They can in this connection be advantageously combined
with the antidiabetic medicaments just described under NIDDM treatment. The
30 combination with a beneficial dosage form of insulin should be particulatly important in
this connection.

The NHE inhibitors of the invention of the formula | and/or il and/or the
pharmaceutically acceptable salts thereof show, besides the protective effects

35 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



pharmaceutically acceptable salts thereof, proves to be a favorable
conbination with enhanced effect and reduced use of active ingredients.
Thus, conpounds of the fornmula | and/or 11 and/or the pharmaceutically
acceptable 5 salts thereof |ead to effective protection agai nst endotheli al
damage of various origins. This protectggn of the vessels against the
syndrone of endothelial dysfunction nean that the conpounds of the
formula | and/or 11 and/or the pharmaceutically acceptable salts thereof
are val uabl e nedi canents for the prevention and treatnent of coronary
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contractability of the heart and the decline in the adaptation of the heart to a required
pumping output of the heart. This diminished efficiency of the heart as a consequence
of the aging process is in most cases connected with a dysfunction of the heart which
25 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 Il and/or the pharmaceutically
30 acceptable salts thereof are thus outstandingly suitable for the treatment and
prevention of heart failure, of congestive heart failure (CHF).

Whereas previous patents and patent applications have claimed the treatment of
various forms of cancer which have already occurred, it was now extremely surprising

35 thatnot only is it possible to cure a cancer which has already occurred through
inhibition of proliferation, but there is also prevention and highly significant retardation
of the age-related incidence of cancer through NHE inhibitors. A particularly



I ndependent|ly of acute hypoperfusion states and under normal, non-ischemc
condi tions. These pathol ogi cal, age-rel ated manifestations induced over the
| ong agi ng period, such as illness, invalidity and death, which can now be
made anmenable to 5 treatnment with NHE inhibitors, are diseases and
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organs and the function thereof and becd I ncreasingly inportant in the
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A parti cuéngddonists, diuretics, Ca*? antagonists etc. or with metabolism-normalizing
medicaments such as cholesterol-lowering agents.
The compounds of the formula | and/or Il and/or the pharmaceutically acceptable salis
25 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 cellular sodium-proton
antiporter (Na/H exchanger) which in a large number of disorders (essential

30 - hypertension, atherosclerosis, diabetes etc.} is also increased in cells which are readily
amenable to measurements, such as, for example, in erythrocytes, platelets or
leucocytes. 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

35  atherosclerosis, diabetes and the late complications of diabetes, proliferative disorders
etc.



16 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 conpounds of the fornula I
and/or 1l and/or the pharnmaceutically acceptable salts thereof are thus
outstandingly suitable for the treatnent7an in particular, the 5
prevention of age-related types of cancer’. 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-related disorders of all the
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For a form for oral administration, the active compounds are mixed with additives

suitable for this purpose, such as carriers, stabilizers or inert diluents, and converted
25 by conventional methods into suitable dosage forms such as tablets, coated tablets,

hard gelatin capsules, aqueous, alcoholic or oily solutions. Examples of inert carriers

which can be used are gum arabic, magnesia, magnesium carbonate, potassium

- phosphate, lactose, glucose or starch, especially corn starch. It is moreover possible

for the preparation to take place both as dry granules and as wet granules. Examples

30  of suitable oily carriers or solvents are vegetable or animal oils such as sunflower oil or
' fish liver oil.

For subcutaneous, intramuscular or intravenous administration, the active compounds

used are converted, if desired with the substances customary for this purpose, such as
35 solubilizers, emulsifiers or other excipients, into a solution, suspension or emulsion.

Examples of suitable solvents are: water, physiological saline or alcohols, e.g. ethanal,



17 Also clainmed is a nedicine for human, veterinary or phytoprotective use,
conprising an effective anount of a conpound of the fornmula | and/or | |
and/ or the pharmaceutically acceptable salts thereof, together with
pharmaceutical ly acceptable carriers and additives, alone or in conbination
wi th other active pharmaceuti cal |ngred|ents or 5 nedicanents. Medi canents
whi ch conprise a conpound of the formul a8 and/or 11 or the
pharmaceutically acceptable salts thereof can in this connection be

adm ni stered, for exanple, orally, parenterally, intravenously, rectally,

transder rﬁbhanél zqg&eﬂoP hﬁ WEN 88 sugﬁﬁs&gtl&@é@éﬁ 86l ﬁﬁﬂﬂgé ot iy # rrht%[‘ BiEtioss, or

dependent articul ar characterist|cs of | sor . e conpounds
| and/ or 4l$e Ay the vayiousssQlvent §|ﬁ'ée'3|°nﬁgget her with pharmaceuti cal
exci pients, both in veterinary ned|C|ne and in human nedici ne. The

T or -t nauiae A hatmagH et Braflaibh oL SpFiERafartn the for BRERsolsTo £ om
0. 01 by tspraysyageefor a&nntﬂegsolumcnns $Shepensions enemuisionsol thefantive irgredient efi
phar Mc e hé faimyi2 EHURIIPEh AL P BRdrrBlcol RodiffaccBbldd EdatEffiieoi 4 e basi s

of his e des 'so ry bases,
t abl et emapir@ﬁe@tlcaéjmcgen@blea&@ive@t suq:@raﬁurenart@uian ethanoj er watepcmsa ble 20

to use, fRkuASHIRLEN sBehexi dants, dispersants, enulsifiers, antifoans,
flavorings, preservatives, sol ub| lizers or coI ors. For a for m for or aI

~adm nistration, the active conpounds are mxed with additives suitable for
t hi s{gur mmomumnonan rif retjUired S&lgbicontn S)thHr phaemracéuﬂucae @k@up:e'mmlsuch as

oDl ots, Rt a%f‘@fw@e%“ﬁéq epd s it Biiesenaf e SR o BrcAan o oi 1y
sol ut i onor@aiiyebetaing therantive dagrediant in aﬁmabemmtldmoﬁwmﬂt@r‘etcgmnar abi c,

magnesi a,»JRaN I um phosphate, |actose, glucose or
st arch, spemgls(ll)f;/gﬂcdé@r?bgt a}‘rsg%b)pﬂb@ﬁ nor eover possible for the

preparation to take place both as dry granul es and as wet granul es.

Ex ?WWBGS THe @bsagd dfahk %Cﬂ‘l{é }hg?é‘diléh%ﬁth@rfoﬁﬁul‘éq rﬁrﬁﬂ@f ifto/BE ﬁﬂﬂﬁﬁlgtéi’éd 2dHdal
oils suc i ver

sh
Ot T amas dng Jreaene, o 2Bl htionn 1perd 4h1thS Potanisyand Suabiongharien ollbey ar o
conver t eccompouteisiused; additiohally alsd ohatheamturesdrah®everitypof ﬂim dss@‘depﬂs be such

oo Ul B e A e SR e FAREE B led Rt o

physi ol odiecti¢ated! i ne or al cohols, e.g. ethanol, 18 propanol, glycerol, as

wel | ogs sugar solutions such as glucose or manni tol solutions, or
On average, the daily dose of a compound of the formula | and/or Il and/or the
pharmaceutically acceptable salts thereof for a patient weighing about 75 kg is at ieast
0.001 mg/kg, preferably 0.01 mg/kg, to a maximum of 10 mg/kg, preferably 1 mg/kg, of
body weight. For acute episodes of the disorder, for example immediately after

25 suffering a myocardial infarction, higher and, in particular, more frequent dosages may

also be necessary, e.g. up to 4 single doses a day. Up to 700 mg a day may be
necessary, in particular on i.v. admiinistration, for example for a patient with infarction
in the intensive care unit, and the compounds of the invention can be administered by

infusion.
30
List of abbreviations:
ADMET absorption — distribution — metabolism — excretion - toxicology
CDI diimidazol-1-ylmethanone
DiIP diisopropyl ether
35 DIPEA diisopropylethylamine
DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide



el se a m xture of the various solvents nentioned. Suitable as

phar maceutical formulation for admnistration in the formof aerosols or 5
sprays are, for exanple, solutions, suspensions or emnul sions of the active
ingredient of the formula | and/or | | and/or the pharnmaceutically
acceptable salts thereof in a phar macetrﬁ' cally acceptabl e sol vent such as,
in particular, ethanol or water, or a ture of such solvents. 10 The
formul ation may, if required, also contain other pharmaceutical excipients
such as surfactants, emulsifiers and stabilizers, and a propellant gas.
Such a prggparation etwra%fété (EfRHAG Ns the active ingredient in a
concentration of about 0.1 to 10, 1n particular of about 0.3 to 3% by

wei ght. B The dos&§ENV&eAthe active ingredient of the formula | and/or 11
to be admgpst er edn-péstanéhe frequency of administration, depend on the

pot ency }g& duratiqn qf a%ti on of the conpounds used; additionally al so on
the natu éﬁd sev 9 G the disorder to be treated and on the sex, age,
wei ghb amDiBudi vi dyetassiapdhricieyipropaat2-oleée manmal to be treated. 20 On
aver age, aily a conpound of the formula | and/or Il and/or the
phar mced\{l?@gﬁ y ac"g‘g%?gg{e salts thereof for a patient wei ghing about 75
kg is at MRast 0. oealtingPript preferably 0.01 nmy/ kg, to a maxi mum of 10

ng/ kg, pngferably ledlyutl méthyl &pdy wei ght. For acute episodes of the
it der . 0 : . “dial.
i InfS g;cte {cﬁ\c{(am’@ﬁgmg’ﬁdp 3 parﬂ%ﬁﬁbﬁ@%?@# g‘éﬁﬁ@%@”g‘é@gﬁe@ﬁﬁ% i so be

neceggary, e.g. up rhéethflenengiiaridiosesplexday. Up to 700 ng a day may be
necessar in parti j adm nistration, for exanple for a patient
wi th inf éTEti on iﬁggﬁgtrepﬂ{éé%@x%e care unit, and the conpounds of the

i nventi oTFfan be adrifludoreaeetiziadid i nfusion. 30 List of abbreviations: ADVET
absorpti distri i tabolism- excretion - toxicology CD

diim dazgllq_-lFl -yl mttﬁg%%@e}oar%ﬁdi i soFropyI et her 35 DI PEA

di i sopr oppMEPAY | anihhdl,NENetetramethyisthaney bErdia@ineone N, N- di net hyl f or mami de
19 EAset hyl acetate (Et OAc)

Experimental part

Example 1
3-Pentafluorosulfanylbenzoylguanidine, hydrochloride
F F O NH,
Fl~,
-5 7
F d N™ "NH,

a) 3-Pentafluorosulfanylbenzoic acid

700 mg of (3-iodophenyl)sulfur pentafluoride (Tetrahedron 56, (2000) 3399) and

300 mg of methyl iodide were dissclved in 20 ml of diethyl ether (anhydrous), and the

solution was slowly added dropwise to 155 mg of magnesium /10 m! of diethyt ether.
25  After stirring under reflux for one hour, the reaction mixture was cooled to -10°C and

CO9 was passed in under atmospheric pressure. The reaction mixture was stirred at

RT for 16 hours and then adjusted to pH = 1 with dilute aqueous HCI solution and

extracted 3 times with 50 ml of EA each time. After drying over MgSQy4, the solvent

was removed in vacuo. Chromatography on silica ge! with DiP/2% HOAc afforded
30 200 mg of a colorless amorphous powder.

Rf (DIP/2%HOACc) = 0.51 MS (ES*): 249



eq. equivalent HEP n-heptane HOAc acetic acid 5 KO Bu potassi um

2- met hyl propan-2-olate MeOH nethanol np nelting point MIB tert-butyl

met hyl ether Pd(dppf)2 [1, 1 -bis-(di phenyl phosphi no)ferrocene] pal | adi un(I1)
chloride (1:1) 10 nethylene chloride conplex RT roomtenperature TFA
trifluoroacetic acid THE tetrahydrofuran TMEDA

N, N, N, N -tetranet hyl et hane-1, 2-di am ne 205 Experinental part Exanple 1

3- Pent af | uor osul f anyl benzoyl guani di ne, hydrochloride F O NH ;~%A ~2 | N NH
20 1 2 F Hd a) 3-Pentafluorosul fanyl benzoic acid 700 ng of

(3- |odoply§=|3y|bé nl:dfostfta |sso% @%rg%ﬁér%g& etﬁ (2000) 3399) and 300 ngy

of net hyl |od| wer e et her (anhydrous and

the sol $0iHd p%mtaﬂwoaa Iberzais geidweresstiried tese § Mtsi 2hingief GiDI isx
di ethyl & meof DN%(aNWﬂfmﬁ)lalt RTNr @iRirs. Ab gaz!.idtaocsg ﬁigao mdihnﬁm CRR#ideON

T asour o Worg SUeob et Mt ma s KOmP B & of QM‘?@%W@ v R for e

adj usbed mioufes. Fhevivorsollitionsevergutben coniBlinedband lefhtoastdnd eerTalbt d8 hburs.nes
Wemvgg '?heorfeagtobr? %fj{?tu}'é F}%s dalgdgfléﬂﬁ &br}ﬂl SHEA I;MQ 21"\1“6({? fod
50 200 m0%k CncetEated SdugHss BRSO SRINION Sheh tey e\jer 94 WAS ( ES+)
L 249 foIIowed by removat of the solvent in vacuo and taking up in excess 5% agueous HCI
solution. The volatile constituents were removed in vacuo, and 33 mg of an amorphous
10  solid were obtained.

Rf (EA) = 0.30 MS (EST) : 290

Example 2: 4-Pentafluorosulfanylbenzoylguanidine, hydrochloride

F
Fol " H~Cl
Fp
- N NH
~ 2
15
a} 4-Pentafluorosulfanylbenzoic acid
2.7 g of (4-iodophenyl)sulfur pentafluoride (Tetrahedron 56, (2000) 3399) were reacted
in analogy to example 1 a), and 630 mg of a coloriess amorphous solid were cbtained.
Rf (DIP/2%HOACc) = 0.51 MS (ES*): 249
20
b} 4-Pentafluorosulfanylbenzoylguanidine, hydrochloride
50 mg of 4-pentafluorosulfanylbenzoic acid were reacted in analogy to example 1 b)
and 33 mg of the title compound of example 2 were obtained as an amorphous
powder.
25 Rf(EA)=0.30 MS (ES*): 290

Example 3: 4-Pentafluorosulfanyi-2-methylbenzoylguanidine



20 b) 3-Pentafl uorosul fanyl benzoyl guani di ne, hydrochl oride 30 ng of

3-pent af | uor osul f anyl benzoic acid were stirred together with 24 ng of CDI
in 5 m of DV (anhydrous) at RT for 3 hours. Alongside, 69 ng of
guanidiniumchloride were stirred together with 68 ng of KOk Bu in 5 m of
DMF (anhydrous) at RT for 30 m nutes. 1TZHe two solutions were then conbi ned
and left to stand at RT for 18 hours. e reaction m xture was dil uted
with 20 m of EA and washed 3 tinmes with 5 ml of a 50% concentrated
aqueous NaHCO3 sol ution each time. Drying over MgSO4 was foll owed by
renoval of the solvent in vacuo Fan|gl taking up in excess 5% aqueous HC
solution. The volatile constitliehts were renoved in vacuo, and 33 ng of an
anmor phous 10 solid were obtai ety = 0.30 M5 (ES+) : 290 Exanple 2:
4- Pent af | uor osul f anyl benzoyl guagi di hydrochloride FFS- H-A FI F
NH2 15 a) 4-Pentafl uorosul f anyl benze aci 1. 7 NS (4-i odophenyl ) sul fur
pent afl uori de (Tetrahedron 56, (2000) 339 i; weife reacted in anal ogy to
exanple 1 a), and 630 ng of a colorless agprphpgp solid were obtained. R
(DI P/ 294H0Ac) = 0.51 M5 (ES+) : 249 20 b) 2

4- Pent af | uor osul f anyl benzoyl guani di ne, hydrochl ori de 50 ng of

4- pent af | yar gsul fanyl benzqi £ _aci d were reacted in analogy to exanple 1 b)
and 33 mj’lﬂ&B?ﬂéﬂf’?%’q%ﬁ@%ﬂ%ﬂ}?@‘ﬁ?emﬁﬁ?@ 2 were obtained as an anor phous
powder . ZH0RG cfHNEDAOWEE dissqiER))n 30 A ©f Ekinf@nky8rous) and added dropwise at

4- Pentaf | ~ P I e :

4- Pe n%af l-g@‘:d;g&'uﬁ)%' 91%% ﬁ%bﬁ'@%yé gg%{ﬁgﬂ Igﬂ@@% ggdcfjﬁ':ﬁ&'e\?vé\ rSeOILCIItll%ns?)‘I ved
in 30 m 306moﬁﬁ-pamﬂaﬂuamyyamﬂbemac@rl@awrgleofa'ﬂ‘lFeéanmmou@ wasthefl of a
1. 3M sol ydgen &BFm-aubwctJ Afiéritirfing &Y H0eLsPRe hHubd S6iLAdh of 5‘1%'%% of

4- fl I I 20, M of TH h
penta r#gt%?/ ichJdl en% 2%6;%8# 'FHE%!’:\%hH"fOU% was %dded Ercg;?&sédi' ﬁg ?gm\;gvgrsatttjre was
kept at -80°C during this. After stirring at -78°C for 20 minutes, 100 ml of water were

10  injected, a dilute agqueous HCI solution was used to adjust to pH = 1, and the mixture
was extracted 3 times with 100 ml of MTB each time. After drying over MgSOy4, the

solvent was removed in vacuo. The residue was initially chromatographed on silica gel
with DIP/2%HOACc, and 1.60 g of a mixture of 4-pentafluorosuifanylbenzoic acid and
4-pentafluorosulfanyl-2-methylbenzoic acid were obtained. This mixture was

15  rechromatographed under the following conditions:

column; Waiters X-terra 250 x 50 mm + precolumn 50 x 50 mm
packing: C18 10 uM
flowrate: 150 ml/min
20 gradient (linear course):
solvent A water + 2% triflucroacetic acid
solventB  acetonitrile

Time | Solv.A | Soiv.B
fmin] | [%] [%]
0.00 90 10
4.00 90 10
24.00| 25 75
25.00 5 95
30.00 5 95
31.00§ 90 10
3500 90 10




added dropwi se at -90C. After stirring at -90C for one hour, a solution of
5.15 g of nethyl iodide in 20 mM of THE (anhydrous) was added dropw se.
The tenperature was kept at -80C during this. After stirring at -78C for
20 mnutes, 100 mM of water were 10 injected, a dilute aqueous HCl sol ution
was used to adjust to pH =1, and the mixture was extracted 3 tinmes with
100 M of MIB each tine. After drying ové4 MpSH, the solvent was renoved
i n vacuo. The residue was initially chromatographed on silica gel wth

DI P/ 2%10Ac, and 1.60 g of a m xture of 4-pentafluorosulfanyl benzoic acid

tas 15 Pigﬁﬂi‘éﬂ%‘?‘r&é’?%‘*’%%’i W%"ﬁ?@%‘aﬁmﬁ% o AR i Wil e s T °
X-terra 2stentiondiment 2htdgvinutes alusﬁt?@onmf rRestafiprosulfaryptbenyhic acid/witkt e:
150 i/ SRt ﬁﬁb%fg)di fed ‘24 %ﬂ}ﬁgﬁ%@mrﬁg
M A retdRticK 20(18 ﬁﬂﬁ.ﬁte§?&4ét§6 A Walkle 2 )

trifl t t t T 0 9 [/ Ul
orboggigoéfc%bﬁgﬁé’%“d 5 o, 08235026 {)6536 I(@IF"OOQ@@O 35%%&6@(9 z’gﬁ%oo mg
of th& title conmpound were obtained in the formof a C?: orlesslfsollfjbvvith a

tenti 0of 4-pentafl uorosul fanyl benzoi c
ggi gnW: ?Eb) %%@?@%ﬁrﬁbﬁ?w&q 35@1)%@29’}?%[@%' ?det gct ed at a wavel ength of
220 nn). SH‘O (rlgl ﬁ/@pemaﬂmomsolf&ym (l“@lh;)lbemib acWBle(rE@s)so]vclve?ﬁm 25 m) of DMF
4- Pent fI :
4- pggt Zfl suI %gn |_"§9 en20| C aC| we'{rHZth |ss vaaasl %t'rﬁ%d %Rgffobl\/F
(anhydro poumo oafl)dma @,amm granidiigmiaidoridexand ¢.94dg of KOtBY at
RT fq0  were stirred into 10 mi of DMF (anhydrous) at RT for 30 minutes (solution 2).

Solution 2 was then added to soiution 1, and the reaction mixture was stirred at RT for
17 hours. It was then diluted with 200 ml of MTB and washed once with 100 m! of
water. This water was then extracted with 100 ml of MTB. The combined organic
phases were then washed three times more with 50 ml of water each time and dried

15  over MgSO4. The solvent was removed in vacuo and the residue was
chromatographed on silica gel with EA. 600 mg of white crystals, mp 185°C, were
obtained.

Rf (EA)=0.22 MS (ESY): 304

20 Example 4 N-[2-Chloro-4-pentafluocrosulfanylbenzoyl]guanidine

Cl y NH

a) 2-Chloro-4-pentafluorosulfanylbenzoic acid

25
20.0 mi of TMEDA were dissolved in 150 ml of THF (anhydrous) and, at a temperature
between -80°C and -90°C, 93.0 ml of a 1.25M solution of sec-BulLi in cyclohexane
were added. Then, at a temperature between -87°C and -93°C, a solution of
4-pentafluorosulfanylbenzoic acid (example 2a) in 50 ml of THF (anhydrous) was

30 added dropwise over the course of 35 minutes, After stirring at -90°C for 2 hours,
38.2 g of 1,1,1,2,2,2-hexachloroethane in 60 ml of THF (anhydrous) were added
dropwise at -90°C. The mixture was allowed to warm to -70°C, and then 100 ml of
water were added dropwise. The solvent was removed in vacuo, and the residue was



6 hours (solution 1). In addition, 1.988 g of guanidi nium chloride and
1.947 g of KOG Bu 10 were stirred into 10 m of DWMF (anhydrous) at RT for 30
m nutes (solution 2). Solution 2 was then added to solution 1, and the
reaction m xture was stirred at RT for 17 hours. It was then diluted with
200 M of MIB and washed once with 100 Ml of water. This water was then
extracted with 100 M of MIB. The conbi & organic phases were then washed
three tines nore with 50 ml of water each tinme and dried 15 over MgSO4. The
sol vent was renoved in vacuo and the residue was chromatographed on silica
gel with ' ' ) =
gel WL (%Téﬁ%gggh%o@%fcn%@ W%m%ﬁdﬁé ©.0 W5Ghe QBERLE Bt weré

N- [ 2- Chi itsained @stapadlyrasystaligingiadlenzoy] guani di ne a)

2- Chl or 0- 4- pent af | uor osul f anyl benzoic acid 25 20.0 ml of TMEDA were

di I i T hyd d, at t t bet 1 80C
and - 900 RGDITZRAOAE =B T4 ool ut i on of sec BuLi in oy MSKENAHE2 GrD
addeds Then, at a tenperature between -87C and -93C, a sol ution of
4- tafl f ' ied 2a)..in 50 m of THE hyd
wageg0aaﬁ%’%ﬁ%ﬁg&gg6@{‘6?«%&&%@@%&%&[‘@58%?{{?{] es, Aftgr sti rﬁﬁzgya{ OEJ S%)C
for 2 hours, 38.2 g of 1,1,1,2,2,2-hexachloroethane in 60 m of THE
hyd i - : i . l.

Lo - voc, 0B 2GR a et o direnyibonz el Welk GistBized i SHGELOMES" "
removed i(BNOYRQYs) and atiRl, (&7 moof (il werecaddssh Stifingaidd T der 2 hputsregslitedi t h
cryst Al e e e 0 0 21 Ve (FI): 282 (ML) + 5 b)

%15 ol AaRdsie 33 et At HOPBUNATR dlsssiiGct i ing oh DMES Gy gdus), and a
2- chl or o-sblytiemt ff34domgfiguanidilehydrochiacide inverml ofi BEIP! (dabydrous) Werehd GG
hour s eSPPE®: THe Byl W Bt oty 15150 AI5FEs e hbh gesflictiat By o

KOt - Bu wdinidagolide wasdaddedsdrepwisie @NRT ( Binenyebation)mixturel was Isfilto stand aifRB4dr ny

¢ S ) ; ’ q _ _ ce
The 8! ut oo e S@ARLATAE So Byl okt int FILAKE TR S=UEb et iR uBliRE Y =
i m dazol i2femhakEAH ! et watar aadwvashed twice with 20 mhohwaien eachdise, @nd then
stand at ticefwith 26 mfofpshtaraed abhedus NaCH8bNEBh edRh theTDShd dverMgSo, The

residue W %oﬁg\?vgd% removal of the solvent in vacuo. The residue was chromatographed

on silica gel with EA, and 90 mg of the product {amorphous) were obtained.

20
R; (EA)=0.13 MS (ES+) : 324 (M+1)"
Example 5 N-[2-(4-Fluorophenoxy)-4-pentafluorosulfanylbenzoyllguanidine
NH
H 2
8 N
F—/S NH
F \F 0
0
F
25

a) Methyl 2-chloro-4-pentafluorosuifanylbenzoate

4.3 g of 2-chloro-4-pentafluorosulfanylbenzoic acid were dissolved in 50 mi of
methanol and, at RT, 5.6 ml of SOCI, were slowly added dropwise. After boiling under
30 reflux for 6 hours and removal of the volatile constituents in vacuo, the residue was



50 mM of EA/20 ml of water and washed twice with 20 nml of water each tine,
and then twice with 20 ml of a saturated aqueous NaC solution each tine.
Drying over MgSO4 was foll owed by renoval of the solvent in vacuo. The
resi due was chronmat ographed on silica gel with EA, and 90 ng of the
product (amorphous) were obtained. 20 Rf_(EA) = 0.13 M5 (ES+) : 324 (Mrl) +
Exanpl e 5 N[ 2-(4-Fl uorophenoxy) - 4- pent 4 uor osul f anyl benzoyl ] guani di ne vy~
NH2Z F' \ NNH FF' 90 25 a) Mthyl

2- chl or o- 4- pent af | uor osul f anyl benzoate 4.3 g of

2- chl or o- l1Be RssH b FH?C” i ' e

nmet hanol tgﬁgﬁﬂg'?ﬁ I%EI"g 5.6 t{)@@g%, %r&;: V\clggte"gs%\%vﬁt ;7'% Qgﬁgéyegg%éﬁ\amrg@.o%?%r
boi | i ng MA%HP- 4J g of agelariess @ilrreobiainedenoval " of the vol atil e
constituents in vacuo, the residue was 24 taken up in 100 m of toluene,

and the vl atl nsti nts were again renoved in vacuo. 4.1 g of a
col orl esﬁfdwﬁ\@l’%qo‘@t“ab#gd. Rf (HEPIDIP 1:1) = 0.44 5 b) Methyl
2- (4- Bl uor ophenoxy) - 4- pent af | uor osul f anyl benzoate 300 ng of net hyl
2- chl or 0-i4- I -f | uor ophenol and 659
ng of @M%f%-(ﬁ?@g#ﬂﬁe@@%ﬁ%ﬂﬁfﬁg{ d%ﬁ;ﬁrﬁ?lg%hﬁé?%us) and stirred at 10
120C. The mxture is then allowed to cool and is diluted with 10 ml of EA
and wash t ' . | [ I, S
Forl] oas 1400 thg'drgthid 2enforal, y'gﬁﬁﬁﬁ?s@gﬁ}gﬁé@gf%ﬁgpﬂg?@%r DpHe L g
were obt ANMEEOUANY e Cnwermdisgelupd a1 onm el BMtanhydsuIs andsdirigdiat 15
fl qwggoa/;\ etzmgéwhbnhgtlgéa@trrzﬁgialgo%a%GS(y ;cdmilbﬁﬂ is‘dﬂhtaﬂfwiwc ng/o? Eﬂsgn@%%sgé&
mn Tl - n - m,n,. col um: ra X mm
20 20 g BRTER Wlths B Gt watdr e 4P e Bt i MaRDafes talloged By eriayabor 1)
= 0. 44 c)thétspRept rFvacuoo 126 mg pj ad -apeorpholisi solibwefeobldiret ayd vguani di ne
chromatographed on reversed phase silica gel:

15 flow rate: 30 mi/min
gradient; ACN=A; water + 0.2% TFA=B
0-3 min 5%A;-14 min 95%A;15-18 min 95%A; -20 min 5%A
column: XTerra C18 5um 30 x 100 mm

20 20 mg of an amorphous solid were obtained.
Ry silica gel (HEP/DIP 1:1) = 0.44

c¢) N-[{2-(4-Fluorophenoxy)-4-pentafluorosulfanylbenzoyl]guanidine
25
270 mg of KOf-Bu and 324 mg of guanidine hydrochloride were stirred in 1 ml of DMF
(anhydrous) at RT for 30 minutes. Then a solution of 54 mg of methyl 2-(4-
- fluorophenoxy)-4-pentafluorosuifanylbenzoate in 1 mi of DMF (anhydrous) was added.
This was followed by stirring at RT for 2 hours and then pouring into 10 ml of water,
30 adjusting to pH = 8 with aqueous HCI solution and extracting 3 times with 5 ml of MTB
each time. The organic phase was washed with 10 ml of water and then dried over
MgS0y, and finally the solvent was removed in vacuo. 20 mg of an amorphous solid
were obtained.

35 Rfi(EA)=0.22 MS (ES+) : 400 (M+1)"

Example 6 N-(2-Methyi-5-pentafiucrosulfanylbenzoyl)guanidine



25 270 ng of KO -Bu and 324 ng of guani di ne hydrochloride were stirred in |
m of DMF (anhydrous) at RT for 30 mnutes. Then a solution of 54 ng of
met hyl 2-(4- fluorophenoxy)-4-pentafl uorosul fanyl benzoate in 1 m of DWW
(anhydrous) was added. This was followed by stirring at RT for 2 hours and
then pouring into 10 M of water, 30 adjusting to pH = 8 with aqueous HCl
solution and extracting 3 tines vmth 5 M9 of MIB each tine. The organi c
phase was washed with 10 mM of water and then dried over MSOX, and
finally the sol vent was removed in vacuo. 20 ng of an anor phous solid were
obtained. 35 Rf (EA) 0.22 M5 (ES+) : 400 (M+l)+ Exanple

N- (2- Met hyl - 5- pent af | uorosul fanyl benzoyl )g_lllﬂnl di ne 25 a) 1
- Di chl or onet hyl - 2-ni t ro- 4- pent af | uor osul fa >_e,m_zfene 5 5.4 g of KHBu were
di ssol'ved in 25 m of DMF (anhydrous) and 2 THE (anhydrous) and
cooled to -73C. A solution of 3.0 g of 1-mitro-3-pentafluorosulfanyl -
benzene and 1.1 m of CHO3 in 1%, (anhydrous) was then added
dropwi se as rapidly as possi bl eF%; nut es), keeping the
~tenperature below -67C. The 10 mPFxtpu s stirred at -70C for one mnute
and then 15 m of glacial acetic acid in 15 m of nethanol were injected
and warned to RT. The reaction m xture was poured into 200 m of water and
extract ecg)3 tifBichibroet -ZIhItM-ﬁuﬁﬁf&oﬁmh\‘ahyI'ﬂiénzérﬁ@ organi ¢ ~phase was
- then \gashed 3 tinmes with of a saturated aqueous Na2CO3 sol ution each

time. “Dryi ng over MgSH4 was foI | owned by renoval of the solvent in vacuo.
The 15 r éxéddpef KB Wwemrerdisegivad lire@5onl ofi DMEagkydrous hadd\20 HARfITHP, and 3.0
g of ac j Dy

. Vet eRhyEBAs) Shd B 18278515 cofffjol B S of 1-ltro-3-BerfiBndSioBlifanyt

1-di chli orbﬁmengnansztmId:f@ htl@ﬂﬁunk@f@MFa(ﬁ;ahwmahwaaéh@ ddded dvepivisa 25
m  of f

DM @ipily %fstp%sz%@(éuoaﬂze miAlfes g?kéa‘g qifrfg t%ﬁ}?erétﬁ?%érgf&(\)n{cﬂfiﬁtf grhe5

hour 40 eﬂe%ﬁ?ﬁr‘v‘@?ﬁnrg@gaﬁ FDECHS! o gy Bde g hepr i Mbr gl AssicAgd oA
sol uti on mpef ipxthanot ﬁéreamieowa antl Warhfedto RT. THdres46R rhikitre mﬁsymcﬁlﬁ‘ea\lm
glglsgfl \é\’g?dgomll Rﬁﬁgte&&ngle I %Jt%f % B%r%%gﬁsﬁlﬂﬁgénl o dﬁ%iz eac::lh %’ me. T?\e organic
phase was then washed 3 times with 50 ml of a saturated aqueous Na,COQj; solution
each time. Drying over MgS0,4 was followed by removal of the solvent in vacuo. The
15 residue was chromatographed on silica gel with EA/ HEP 1:10, and 3.0 g of a colorless
oil were obtained. |

Rf (EA/HEP 1:10) = 0.78
20 b) 2-Methyl-5-pentafluorosulfanylaniline

2.0 g of 1-dichloromethyl-2-nitro-4-pentafluorosuifanylbenzene were dissolved in 25 ml
of DME and, after addition of 200 mg of Pd/C (6%) and 100 ml of a saturated aqueocus
NaHCO; solution, hydrogenated under 5 bar of Hy for 54 hours. The catalyst was then

25 removed by filtration and the reaction solution was extracted 3 times with 50 mi of MTB
each time. Drying over MgS0O, was followed by removal of the sclvent in vacuo. 1.1 g
of a colorless oil were obtained.

Rs {DIP) = 0.42
30
c) 2-Bromo-1 -methyl-4-pentaﬂuorosuIfanyibenzene



c) 2-Brono-1 -nethyl-4-pentafl uorosul fanyl benzene 26 1.6 g of

2- met hyl - 5- pent af | uorosul fanyl aniline were dissolved in 15 m of gl acial
acetic acid and, at 5C, 3 nl of a 48% aqueous HBr solution were added
dropwi se. A precipitate forned during this. Then, at a tenperature between
0C and 5C, a solution of 0.52 g of Na in 3 mM of water was added
dropwi se over the course of 10 5 m nutes® This solution of the diazoni um
salt was then poured into a suspension of 1.2 g of CuBr in 10 mMl of a 48%
aqueous HBr solution and 10 mM of water. Stirring at RT for 30 mnutes was

f ol | owed o gl iy 8-péntaflu inéWeré dlskBR LA 18 rhi ol fodfs
of DI P each g'(tj? gﬁ@te%%g O?Pa{;:i c%ﬁgg%%@ﬁ?%e m%ﬁé@b?\?mﬂ CS W ?ﬁ@%%k 0?: a
sat ur at e, aeB ENEQ@C’E <Q ﬂg!/‘b?lq‘é%fﬁﬁ HBREOo ”W@W@@eéﬁéﬁ W'Sﬁﬁ% fol | oned
b)t/) 10 (rjmmpltal@ff?h'hed glaring mtiusg ﬂh@l@,(c)éi%teiln rgtudé batwadh 0¥C ahti 5%l & solution
obt ai ned. -pent ane ,1: = 0. .
2 vt hy | -4 O B NERFGE T Tt Y Bltoes 40k Sippwige ger the course of 10
2- br ofo- Imimetesy [This gelutiar bitheatiardriuyl dsinzas therepaurdd distol v suspemsbmof bR g
DNF, 3 m sl gl i n I; .
wer e addeoé %u%gr? %@H&w“n%% 5%%35@ géllgﬁégggﬁ%)’ '8? aﬂ?’%%ﬁ_'e%"ghoasi pi ﬁ II ni Eei
ver e addeld mindes was falowed by wilutionwita SOunbiel waler and exiractiortd timeswith 50
100 of EADIEEAPING! Tho bfYtiric phlsd WaitRiaf WedRlolphios i 90 rlord oy
o n , .adj ust e pH = 2- ueous
sol ution %ﬁ@a@fﬁw% Noeclds SPlikionsanh igre. Bryibacaver #\47’&3%4 B@?ﬁﬂ@%gywsm
was fiol | cesmvayof themolendin vducs AL giif al mobike oid welRe vbt=itst.phase
chromat ography afforded 17 ng of an anorphous solid. Chromatography
met hods: 3 HPLC runs; | run with gradient 1, 2 runs with gradient 2. 25
HPLC. gr &eti(bHitB/n-pemtang 4@) .62, running tinme 20 nmin for both Mbile
phases: water (double-distilled) + 0.2% TFA, acetonitrile (Chromasolv);
flow rate: 30mImn Colum; Waters XterraTM M5 C18 51im 30 x 100nm ©MES:
standard 90 ni n, 2Metbyt-amentafivoresplfenybengoicaidy adi ent 1: Gradi ent 2:
0--24§ mi n10%ACNO--2.5 m n10%ACN 3.0 m n25% ACN3. 0 m n20% ACN 14.0 ni n75%
1 )
ACN14_' 0 rEOrbGr%é) 0'? -bromo-1-methyl-4-pentafluorosulfanylbenzene were dissolved in 6 mi of
DMF, 3 ml of tri-n-butylamine and 0.5 ml of water, and 129 mg of Cs,CO; were added.
Then 15.1 mg of Pd(OAc), and 35.3 mg of triphenylphosphine were added, and the
mixture was boiled under reflux under CO under atmospheric pressure for 6 hours.
20 The reaction mixture was diluted with 100 mi of EA and 30 m! of water, adjusted to
pH = 2-3 with aqueous HCI solution and extracted twice with 30 ml of EA each time.
Drying over MgSQO,4 was followed by removal of the solvent in vacuo. Reversed phase
chromatography afforded 17 mg of an amorphous solid.
Chromatography methods: 3 HPLC runs; 1 run with gradient 1, 2 runs with gradient 2.
25 HPLC: gradient 1 and gradient 2, running time 20 min for both
Mobile phases: water (double-distilled) + 0.2% TFA, acetonitrile (Chromasolv); flow
rate: 30ml/min
Column: Waters Xterra™ MS Cig 5um, 30 x 100mm

MS: standard 20 min, fractionation: by time

30 Gradient 1. Gradient 2:
: 0-25min 10% ACN 0 - 2.5 min 10% ACN
3.0 min 25% ACN 3.0 min 20% ACN
14.0 min 75% ACN 14.0 min 60% ACN
15.0 min 95% ACN 15.0 min 95% ACN
35 17.5min 10% ACN 17.5 min 10% ACN

LCMS (ES-) : 261 (M-1)



15.0 m n95% ACN15. 0 mi n95% ACN 17.5 mi n10% ACN17.5 m n10% ACN LCMS (ES-)

261 (M1)" 27 e) N-(2-Methyl-5-pentafl uorosul fanyl benzoyl ) guani di ne 17.0 ny
of 2-nethyl -5-pent af | uor osul f anyl benzoic acid were dissolved in 2 m of DWW
(anhydrous) and, after addition of 15 ng of CDI, stirred at RT for 4 hours.
5 Alongside, 36.5 ng of K&-Bu and 37.3 of Guani di ne hydrochl oride were

dissolved in 2 m of anhydrous DMF and<dtirred at RT for 30 mnutes. This

solution of the guanidine base was then added dropwi se to the above

i m dazolide and left to stand at RT for 16 hours. The sol vent was renoved

i n vacuo,gyand th ter and adjusted to
IpH \; 9uvm aque@u@%%g%t%ﬁﬁQE@%d\ngéh? ?%ﬂm@élgw extractlojnu3 tinmes

with 10 m of EA each time. Drying over MgSO4 was foIIovved by renoval of
the sol Vel'ﬁOhigMﬁ%th@%-@@ﬁidﬂﬁbﬁﬁMfa b&h2di€ ackitved diSséifedin 2ialest DME g
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cel | 11 ngiArdined ‘ségvastthén‘é%belb?oﬂ:\lbﬁe%mé/ BBSvd frﬁ@a?é\fd%néﬁél |etelo stlahdi'%t

LAP-1 sh no. en enous activity as resu nut agenesi s and .
subsequefT &1@:9%%) TB@@O@@B&W@S{%@OVW &E%‘F% %‘Qﬁhﬁtfe%!dta@ﬁ%ﬂstt? 8R UPJg 000

]g:elt I lﬁovveﬁ mi bft hrategraétg ?‘djﬂﬁédl!ﬁ"pi-pﬁ gtwith d6u édﬁ\ﬁmgblladoﬁ eThis v(d§fgﬂd?edlﬁ%
eta ca se addl UL sel,eC 1 OLLC I N
Crtar o extRefia @Ak W Rl o eR e ints! Byl ol MGS 08 MRl b

assay st aetrovai ohthersolvesninvehcudl. Glivemgitagraphyredisilicaayed waltide A iaffiordgd 7 0migl

of | oadi CECF-AM [ 2", 7' - bi s(car boxyet hyl )-5- (and
35 - 6- )ca%r}t’%@%b ﬁ“&?%éaé*ﬁé{jphé’é%?%@net hyl ester] in 20 mM NHACI, 115 M

choline <chloride, 1 MMMd2, 1 MM CaC 2, 5 mMKCl, 20 rrMHEPES 5 nmv

gl ucqse; miEA)4 g.padj usted with KOH ). The cell's ams(EQeE socppayd at 37C
for 20 mnutes. This 28 incubation |eads to | oading of the cells with the

fluorescent dye whose fl uorescence

NHE inhibition method

20  The NHE-1 inhibition IC5q [nM] was determined as follows:

FLIPR assay for determining NHE-1 inhibitors by measurement of the recovery in pH;

in transfected cell lines which express human NHE-1

25 The assay is carried out in an FLIPR (fiuocrescent 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) are seeded the
preceding day at a density of ~25 000 cells/well. [The growth medium for the

30 transfected cells (Iscove +10% fetal calf serum) additionally contains G418 as
selection antibiotic in order to ensure the presence of the transfected sequences.]

The actual assay starts with the removal of the growth medium and addition of 100 pl
: of loading buffer per weli (5 uM BCECF-AM [2',7*-bis(carboxyethyl}-5- (and
35 -6-)carboxyfluorescein, acetoxymethyl ester] in 20 mM NH4Cl, 115 mM choline
chloride, 1 mM MgClz, 1 mM CaClp, 5 mM KCI, 20 mM HEPES, 5 mM glucose; pH 7.4

[adjusted with KOH]). The cells are then incubated at 37°C for 20 minutes. This



intensity depends on pH, and with NH4Cl which makes the cells slightly

al kaline. [The nonfluorescent dye precursor BCECF-AMis, as ester,

menbr ane- per neabl e. The actual dye BCECF i s not nenbrane-perneable but is
|iberated inside cells by 5 -esterases.] After this incubation for 20

m nutes, the |oading buffer which contains NH4Cl and free BCECF-AMis
renoved by washing three tines in a cel 128rasher (Tecan Colunbus) wth in
- each case 400 NI of washing buffer (133.8 nM choline chloride, 4.7 mM KCl,
10 1.25 nM MyC12, 1.25 nM CaCl2, 0.97 nM K2HPO4, 0.23 nM KH2PO4, 5 nM

HEPES, S indlistiisnqegas Rloddihglot fiescent Qé’ﬂhoﬁé%béﬁé‘e
o e b B (e i,

the extemnmpé rHHﬂdoﬂe@ﬂént dyé pr@bun%@eBbE@F-Ams disfdstér, nfembrane! erﬁm’iabie 6.4).

iy Lgcer%eéﬁ”iﬁ JPRELBEE AR TG RBiara imbable b £ Dbty bandhyt ur bed

i nst abt arexteraspadsage of the NH3 through the cell nenbrane, the washing
process results in H+ renaining inside the cells, which is the cause of
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to an i nstantaneous recove he cl oned
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par ent al thékvellsdieBD Ul (5-120hd possibla)i This washing steipt lemdvesdhe dicei BGECH-AM
are then ésﬂ!t@oas% tﬁﬁﬁ@eﬁ:h@nb@rofft rerﬁt?Yél'off kit bktem ItNH‘ fots! ?rf’mh‘égéitfjlﬂar

FLIPR In FLI'PR, acel uorescent dye i 30 excite

light wi taH“(H iGatinm @& nm generated by an argon |l aser, and the
measysed HiAES IR éﬁuﬁn&ﬁlﬂﬁ%rﬂﬁa«!@nu;ar NHY™ Wit mbéhh@ﬁﬂ@qjlﬁﬂ%é@wtr@ the CCD
canera incorporated in the | PR) are chose o that the average

f | uor escdaBwVEl ghthe q;@riaca}éular NHg*@td/\bsemea@waauanhmaarm@@w passage Of
fluoresc ggﬁﬁiﬁ

phot ogragﬁgbelﬂmr@u% H%ggg%a e &F\%g?%gg%ngs un e?m\éﬂ tware

control . iAéite Ithé eellsgeﬂﬂcms thé augé of ﬂ@mm:emjlaut adifiohticr aHis haty edéntsally

initiate f..reco buf f er (1338m\/| NaCl, 4.7 mM KCl,
1.25 M ﬂ/ﬁ@t k@%‘?ﬁ\ﬂ&éﬁ&% ts ORI Por 0. 23 M
20 ltis 1mportant at this point that the washing buffer is 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 is 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

25 lead to activation of interfering bicarbonate-dependent pHj regulatory systems present

in the parental LAP-1 cell line.

The microtiter plates with the acidified cells are then (up to 20 minutes after the
acidification) transferred to the FLIPR. In the FLIPR, the intracellular fluorescent dye is

30 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) are chosen so that the average fluorescence signal per well
is between 30 000 and 35 000 relative fluorescence units.

35  The actual measurement in the FLIPR starts with a photograph being taken by the
CCD camera every two seconds under software control. After ten seconds, the



KH2PO4, 10 nM HEPES, 5 nmM gl ucose; pH 7.4 [adjusted with NaOH]) by neans of
the 96-well pipettor incorporated in the FLIPR 5 Positive control wells
(100% NHE activity) are those to which pure recovery buffer is added,

whi | e negative controls (0% NHE activity) receive washing buffer. Recovery
buffer with twice the concentration of test substance is added to all the
other wells. Measurenent in the FLIPR t¢rm nates after 60 neasurenents
(two minutes). 10 The raw data are exported into the ActivityBase program
This programfirstly calculates the NHE activities for each tested
:Egztggg? &%?%S Bt frid inftacaliflar ;Bﬂmnﬁtiﬁé@b%ﬁ) 'a?hd §§9I &ﬁ}e:é%%eﬁ%uﬁé? §133. So"JN
the experlignt: B RELL 2 HNECIE T 25 D d‘%ﬁ?@i@%ﬁﬁﬁ@c@@% at

hi gher pIHHzl%ﬂ)metQ mifd HEPESp5mMrqu¢asee9l-bZ>ﬁ [adjustadwith aQH]r)ﬂ)ytmeans of

rreasure {5 Igairttt D 15 wh a t}é Egﬁ:; gase I n fluorescence of the

p05|t|ve ﬂ P SPIPEHYS 'ﬁ'ﬁ%porﬁ HB SN Mnhibition 1C50 [nM 1237 2131

314.5542 mSﬁthms (OWB/NE 2etivitf) aredbhese tocwhichepure récovery buffer is
tafl

ber eros koIl hABARAY ST d?oéf“ﬁé,a‘c“%%ﬁw"@ Wadtiiy Blel Rocovdy

atoms albuﬁﬁymth\twwg the cancgnisation oligsbeubsianessis ad egto ﬂthemthwelhmmil
<mzmaéa%amnf:ﬁ&hen:uPasama(éaﬁﬁéf(ﬁmem%eme (BIOnAngteBEL 15 20

are, independently of one another, hydrogen, alkyl haV|ng 1, 2, or 4
carbon atons or -CH2-CF3;

10 The raw data are exported into the ActivityBase program. This program firstly

calculates the NHE activities for each tested substance concentration and, from these,
the IC5q values for the substances. Since the progress of pHj recovery is not linear

throughout the experiment, but falls at the end owing to decreasing NHE activity at
higher pHj values, it is important to select for evaluation of the measurement the part in

15  which the increase in fluorescence of the positive controls is linear.
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mis zero, 1 or 2 n, o, p, q, rands are, independently of one another,
zero or 1; R2 is hydrogen, F, d, Br, I, -CN, -SQ2CH3, -(SOh)z-(CH2)k
-(CF2)I -CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycl oal kyl
having 3, 4, 5, 6, 7 or 8 carbon atonms, in which 1, 2, 3 or 4 hydrogen
atons may be replaced by fluorine atons; his zero, 1 or 2; =z is zero
orl;, k i WOdH092581R, 3 or 4; | is zer@Oor 1; 25 or R2 is -RCHEROJMSHS
or -0-phenyl, 30 which is unsubstituted or substituted by 1, 2 or 3
radicals selected from the group consisting of F, d, Br, 1,

- Qu- (CHZ psiddidlaiplskoxy having 1, 2, 3 or 4 carbon atons, alkyl having 1,
2, 3 or 4 carbon atons and SCBCH3 t is zero, 1, 2,30r4; 31 uis zero orl
vis zero, 1, 2 or 3; 50or R2is -(CH2)w heteroaryl, which is

unsubst i tut ed péfntéﬂd@iiésdlfahw:eh)toﬂlgl_'ani@ine%ﬁthdif@ﬁh@laﬂQirﬂ%reld from the group
consi sting of a, Br, )y-CF3, al koxy having 1, 2, 3 or 4
carbon atons and al kyl ving 1, 2, 3 or 4 carbon atoms, -SO2CH3; wis
zero, 1, 2, 3 or 4, 10 x“is zero or 1; y is zgro ks 2 or 3; R3 and R4 are,
i ndependent |y of opg_angt her rthydrogen or FF \,

=

> Y 2 N._ _NH
F T e R4 Y
F R& O  NH,
R2 O  NH,

R1

in which

R1 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, F, Ci, Br, I, CN, NR10R11, -Op-(CH2)n-(CF2)o-CF3 or

-(SOm)q-(CH2)(CF2)s-CF3;
10 R10 and R11

are, independentiy of one another, hydrogen, alkyl having 1,2, 3 or 4
carbon atoms or —CH>-CFg;

m - iszero,1or2
n,o,p q,rands
15 ' are, independently of one another, zero or 1;

R2  is hydrogen, F, Cl, Br, |, -CN, -S02CH3, -(SOp)~(CH2)K -(CF2) -CF3, alky!
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
20 atoms;
is zero, 1 or 2;
is zero or 1;
iszero, 1,2,3 or4;
is zeroor 1;

- = N =T

25 or
R2 is -(CHo)-phenyl or -O-phenyl,

which is unsubstituted or substituted by 1, 2 or 3 radicals selected from
the group consisting of F, Cl, Br, 1, -Oy-(CH2)~CF3, alkoxy having 1,

2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
30 ) -SO2CH3g;

t is zero, 1, 2, 3 or4;




and the pharnmaceutically acceptable salts thereof. 15 2. A conpound of the
- formula | and/or 11 as clainmed in claim1, in which the neanings are: Rl
hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4 carbon atons, F, C, NRIORl1l, -O CH2-CF3 or SOM CH2)r-CF3; 20 R10 and
R11 i ndependently of one anot her hydrogen, alkyl having 1, 2, 3 or 4
carbon atons or -CH2-CF3; mzero, | or Z!' r zero or 1; 25 R2 hydrogen, F,
c, -SRCH3, -(SCh)z-(CH2)k-CF3, alkyl having 1, 2, 3 or 4 carbon atons,
cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons, in which 1, 2, 3 or 4

hydr ogen at ons may bg replﬁgﬁg %¥1fluorine atons; h zero, | or 2; 30 z
zero or 1; k zero, 1, 2, 3 % of 35 R2 phenyl or -O phenyl, which is
unsubstituted or subStltut§dﬁﬁq h,Q@FQ radi cal s sel ected from the group
consistigg of F, O, -Cu (CH2)v CF3, nmet hoxy, ethoxy, alkyl having 1, 2, 3

or 4 car 0 , U zero or 1, 32 v zero, 1, 2 or 3; or R2
heteroargﬁiﬁ V\:LS Eﬁl—&g subs tuted or substitut ed by 1 or 2 radicals
selecged from 5 thewmcms uneaBsttliteaordubistituted by Z(W}am@§selmtmaim

th , al kyl h
gergxyl a2 )c/)r 3 a‘ég”ﬂmeégroap cdn@lstifig oL@, @F@%ﬁ(ﬂﬂgﬁ%%lk&xﬁﬁéﬂn@ﬁ

2, 3 or 4 carbon atoms and alkyl having 1, 2, 3 or 4 carbon atoms,
-S05CHa3;
w is zero, 1, 2, 3 or 4;
10 X is zero or 1;
y is zero, 1,2 or 3;
R3 and R4
are, independentlly of one another, hydrogen or F;
and the pharmaceutically acceptable salts thereof.
15
2. A compound of the formula | and/or Il as claimed in claim 1, in which the
meanings are:
R1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, F, Cl, NR10R11, -O-CH»-CF3 or SOy (CH2)-CF3;
20 R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or —CH9»-CF3;
m zero, 1 or 2;
r zero or 1;
25 R2 hydrogen, F, Cl, -SO2CH3, -(SOp)z~(CH2)x-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;
h zero, 1 or 2;
30 z zeroor 1;
k zero, 1, 2, 3 or 4;

or
R2  phenyl or -O-phenyl,
which is unsubstituted or substituted by 1 or 2 radicals selected from
35 the group consisting of F, Cl, -Oy-(CH2),~-CF3, methoxy, ethoxy, alkyl

having 1, 2, 3 or 4 carbon atoms and -SO2CH3;

u zeroor1i;




10 i ndependently of one another hydrogen or F; and the pharmaceutically
acceptable salts thereof. 3. A conpound of the formula I and/or Il as
claimed in claiml or 2, in which the neanings are: 15 Rl hydrogen, alkyl
having 1, 2, 3 or 4 carbon atons, nethoxy, ethoxy, F, C, NRLOR11,
-O-CH2-CF3 or -SOm (CH2)r-CF3; R10 and Rl1l1 i ndependently of one another
hydr ogen, al kyl having 1, 2, 3 or 4 caPBon atons or -CH2-CF3; 20 mzero, 1
or 2; r zero or 1; R2 hydrogen, F, O, -SQR2CH3, -(SCh)z-(CH2)k-CF3, alkyl
having 1, 2, 3 or 4 25 or carbon atons, cycloal kyl having 3, 4, 5, 6 or 7
carbon atonms, in whig ga.310§0§3hydrogen atons may be replaced by
fluorine atons; h zero or z-zZerdb or 1; k zero orl; 30 R2 phenyl or

- 0- phenyPl' which is unsubstituted or substituted by 1 or 2 radicals

sel ect edplr ONhetdrga roup conS|st|ng of F, d, -O (CH2)v-CF3, nethoxy,

et hoxy, al kyl haV|n

4 bo 1, 2
or 3; 35 or R2 heter%ﬁ@l's U§§Uﬁﬂf%ﬁ?@éﬁ@é§ﬁ§$ﬁﬁéﬁi@dﬁ§ﬁ 1 or
2 radical s sel ected thegroupicengistiog of FnSi sﬂm@Hn)yFCFymeﬂwmm)yy

met hoxy, et hoxy, al kMévmgalVQHQo1=4c?arb§n%'torﬂs%ﬂb8 g@,m@s and - SQ2CH3; y
zero, 1, 2 or 3; hydr ogen; and the ph eutycally accept abl e

salts thereof. zeroor 1;
Yy zero, 1,2 or 3;
R3 and R4
10 independently of one another hydrogen or F;

and the pharmaceutically acceptable salts thereof.

3. A compound of the formula | and/or Il as claimed in claim 1 or 2, in which the
“meanings are:
15 Ri1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, methoxy, ethoxy, F, Cl,
NR10R11, -O-CHo-CF3 or -SOmq~(CH9)-CF3;
R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CHo-CF3;
20 m zero, 1 or 2;
r zero or 1;
R2  hydrogen, F, Cl, -SO2CH3, -(SOR)~(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

25 atoms;
h Zero or 2;
y4 zeroor1,;
k zero or 1;
or

30 R2Z  phenyl or -O-phenyl,
which is unsubstituted or substituted by 1 or 2 radicals selected from
the group consisting of F, Ci, -O-(CH2),~-CF3, methoxy, ethoxy, alkyl

having 1, 2, 3 or 4 carbon atoms and -502CHz;
v zero, 1,2 0or 3;
35 or
R2  heteroaryl,



4. A process for preparing the conpound of the fornmula |I and/or Il and/or
the 10 pharnaceutically acceptable salts thereof, which conprises reacting
a conmpound of the formula Ill and/or 1V, It'" IVin which RL to R4 have the
meani ngs stated in clains 1, 2 and/or 3, and L is a leaving 15 group which
can readily undergo nucl eophilic substitution, with guanidine. 5. A

compound of the formula | and/or Il andR& the pharnaceutical |y acceptable
salts thereof as clained in one or nore of clains 1 to 3 for use as
medi cament. 20 6. The use of a conpound of the formula I and/or |1 and/or

the pharmaceuticall v aGCRRARbEGAd or LRIRAL) BY 4R PR SBRRIGH frghy © Of
claims 1 to 3 for prgducing a g |CI£§r|§e Cﬁr h &Eeaﬁ‘gﬁgt@(yort ropH | axi s
of acute or chronic E?é’,%Qﬂr? 9gal Fo &1, Qi 8y of ansY'and
ti ssues caused by i shheingc,@; SrapecihonaiomsandsSOalH3t he treat nent or
prophyl axis of arrhythm as, of |ife-threatening cardiac ventricular 25
fibrillation, of nyo¥ardi af®®nflaé@i®n, of angina pectoris, for the

treat genRIEN@RAhyl axis of ischem c states of the heart, of ischemc
states of the E.eridaher_al and central nervous systemor of stroke or of

I schem c state yg'f gf?é‘ri pheral organs and tissues, for the treatnent or

pr ophyl axing thé phiaamaseuticallyi ackeptablasaltsstbesedfn which cellular proliferation
represents a primary or secondary cause, of cancer, of netastasis, of
prostate 30 hypertrophy and of prostate hytper pl asi a, of atherosclerosis or
of di st udbanbaroeess fosipseprringthgreMreyndSf the dernmla b andlos dlsandior the

par t hgul YPhapsaeslticily AeeplabRSSAR thefedt! WRlcHopHsesrBSCtiR M E8MPBARY @S

system especially o i sorders resulting fromoverexcitability of the
CNS, sucﬁhgg"r@w|§’i‘b§9dgﬁ\2’entralIy i nduced convul sions, or of disorders of

the central nervous system especially of anxiety states, depressions or
psychoses, for the 5. treatggent or prophylaxis of non-insulin-dependent

di abetes nellitus (NIDDM o damage from dFa B8, of thronboses, of
di sorders resulting f R G R al dysfuncti inteﬁpittent

cl audi cation, for the t or prophyl axi sFof; ' di sorders of

I nternal organs, fiQ{ot dergs of the liverg f i ¢ di sorders of the
ki dney, fibrotic di sop8érs ™y ssel s and fi broti c -t sefderslof the heart,
for the treatnent 10Fof prophyl gki s of heart faifire gr of][congestive heart
failure, of acute or chroni i nflammatory di sorders, gaf dgsorders caused
by protozoa, of malaria and of coccidiosis in poultry, and for use for
surgi cal operations and organ transplantations, for preserving and storing
transpl ants for surgical prdfedures, for preventing agBﬁreIated ti ssue

change, fir? rwl'ﬁcr:ﬁg{qctm& ﬁa\rfrg Iecr%rgeazp\}ngos“ srtaet%tdequ c%?%'sr]IStZ aarﬂ:ilg ,Oarn Lls & ieoa{v?nngqi ng

15  group which can readily undergo nucleophific substitution, with guanidine.

5. A compound of the formula | and/or il and/or the pharmaceutically acceptable
salts thereof as claimed in one or more of claims 1 to 3 for use as medicament.

20 6. The use of a compound of the formula | and/or H and/or the pharmaceutically
acceptable salts thereof as claimed in one or more of claims 1 to 3 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

25 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

30 hypertrophy and of prostate hyperplasia, of atherosclerosis or of disturbances of lipid



15 life, for the treatnment and reduction of the cardiotoxic effects in

t hyrot oxi cosis or for producing a diagnostic aid. 7. The use of a conpound
of the formula | and/or 11 and/or the pharmaceutically acceptable salts
thereof as clained in one or nore of clains 1 to 3 in conbination with 20
ot her nedi canents or active ingredients for producing a nedicanment for the
treatnent or prophylaxis of acute or coni ¢ damage, disorders or indirect
sequel ae of organs and tissues caused by ischem c or reperfusion events,
for the treatnment or prophylaxis of arrhythm as, of life-threatening

car 01 e YROEbbh i EiddhieBured I PUBEREE EeLoniaRhp6iteRon Y AHLER o
heart, oftheé sentral nervous system, espegally @frd;sqﬁesm tessdting fsem rwevemtabwgt @fntr@r
of strokeygs é\fach ﬁé %Eﬁéﬂs@r o?tc,%tn%%"?fnd&%d %ﬁ(r@lbnd?:%%ﬂéf A8Gkders BHfHE. cérﬁfalt he

treatment or XI'S states of | seases I n \#h | ul ar
prolifer éﬁ"k‘f?i-'sr W%@eﬁ?@e(‘éa Iy 9Tamety stat §%LC§R§§$§J°'&%9§%SY SES Qéfhe

ﬁf}} asbas :tﬁaatmfent)bﬂékz?hﬁlamepﬁfﬁdrﬁmbmu?ﬂd @fﬁ%él’ft@?élﬁt@s rr’ié]ll!a? prﬁmrelg] Foiac}ew

at her oscl grosi s, or ances o i of hi 00
pressure deqrg‘a%ﬁp @Pg?teésg tﬁ'{ OT’I%QF F%HE‘?%% rsﬁ‘ﬂ '@%Pﬂ%‘?@tg?h? he central
ner vous m&lrmuoneefpaterm:ﬁqntm:lalm:eajnmfm tinetrelatme@ drpwoplaylaxieof fibeddicl i ty of
e o oy SeliBpfoof BRMARANS Mt Bkbiird B ARANERTIHIORE RBradE ofthe

di sorders nxi et tes,

depr essi ditney; fipstisidiserders o vassels anshivretie dwfd@ﬁdﬁm bend, for the treatment

gf’gbggz g';@é@wﬁw hehﬁtfﬁhﬁf; ggr@r g?gg\fstis@'mfaﬂure' eié ﬁc%tteglwémem 35
yat unet iRJAMBRON AR, O AISDTIRTR RHEFE Y PrOBZPRRPaRT RAERd hcoccidiosis

IO][ O?EW ?Xh $Jouft?vf Elhdﬁbﬂ gsalfcs suegical aperativrsraral organgearspldritatians, fordi sor de ][ S
0 e lLver | DI O . I t .

Vessers Ateenineat SHrBEMHEBIye arsUfuith io¥eg bR} pleyEnifib Sgbroiited
pr ophy| axissuefchaege; for pedduging amerdicaroenfeditdoled Against aging or éor olanging or
chrofse i BT fedtnfint %Eieréaucm{n ofthe LalfibRxiierhids MhFA6REss o for

mal ari'a and of coccl di osi s or use for urgi cal operations
and orgarprpﬂﬁﬁgglaaqiiﬁﬁﬂﬁ’ﬁiﬁisa*df or preserV| ng and storing transplants 5 for
surgi cal procedures, for preventing age-related tissue change, for

Do AR Sbhesd SRRk e Bl o ST oo
or f or prand:eptdlﬂe salts trgmesitascciainged B oﬁléher moee of clain® o 3nid combihatidrowith| a
L1 SRS e Bars B3R R APU Yor DB PR ol 0 Pl
medi carre rargprophyaxis\of acuty enistrnnic dasnage, sikarters or ln@mdmhela@‘ afiprganiiced
fcg: (rjrhfgoxérﬁzl %E‘Ele%y(%a‘&%eg /bg/ |§’6I%9ﬁ6trg§?é %@{Jstn?ﬂc‘ E]Jélzﬁl@ o tife GEERRHbrYropiiaxis
of arrhythmias, of hfe-threatemng cardiac ventncular fibrillation, of myocardial
infarction, of angina pectoris, for the treatment or prophylaxis of ischemic states of the
25 heart, of ischemic states of the peripheral and centrat 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 celiular proliferation represents a primary or
secondary cause, of cancer, of metastasis, of prostate hyperirophy and of prostate
hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high blood
30 pressure, in particular essential hypertension, of disorders of the central nervous
system, especially of disorders resulting from overexcitability of the CNS, such as
epilepsy or centrally induced convulsions, or of disorders of the central nervous
system, especially of anxiety states, depressions or psychoses, for the treatment or
prophytaxis of non-insulin-dependent diabetes mellitus (NIDDM) or late damage from
35 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 disorders of the kidney, fibrotic disorders



15 acceptable salts thereof alone or in conbination with other nedi canents
or active ingredients as clained in claim®6 and/or 7 for producing a

medi canment for the treatnment or prophylaxis of acute or chronic damage,

di sorders or indirect sequelae of organs and tissues caused by ischem c or
reperfusion events. 20 10. The use of a conpound of the fornmula | and/or i
and/ or the pharmaceutically acceptable3%alts thereof alone or in
conbination with other nedicanments or active ingredients as clained in
claim6 and/or 7 for producing a nedicament for the treatnent of

ife-th : . . . a e :
cijrrgoun(r:l%g&g%gg?@?m@?q e{lgﬁ@’/egﬂf ea'ﬁ]é dlrfé)ﬂt%tgltp é?@%éﬁpﬂ?lﬁgﬁﬁ (gfc@%aap abl e
sal ts t hdaibue oxlobeengestive hearblailure, oh aauterorahnenic inftdramatory dissrders: bl e

i ngredi e'?fis%raérscéﬁls'éﬁqw oﬁiz%'a’,*}:ﬁn%‘iﬁ“@énc? of S5coiigstd G Euﬁzﬁﬁd?&rﬁégfo or
the treatnent or prop axls of netastasis. 30 12. . The usé of a conpound
of the f&Urical QPQE?\BPQ%a'lqoﬁg?d‘/W“ﬁﬂl@tﬁmm&fﬁﬁﬁ%ﬂ'ﬂq/a“%(?t%mgdfﬁr@ t8s

theregf dbpsigrgival bfocediis) fdr ravanting agd fslatsadissag®hnge] forprddifing a

ingredients,as clained i.n claim®b6 and/or for oducj ng a nmedj cament for
the tr earHeREamEnD{ERHsH AupList Foioitder Erolpriddhe Bes fifthe feBuBRRt SR8 " ear
fai | ure cedodtioncofribe sardietoxizasffedisin thysotoxdbodis or fonprddacing & dinghostianaid.
veterinary and/ or phytoprotective use conprising an effective anount of a

conmpound of the fornula | and/or | | and/or the pharnmaceutically 36
accept abldke sdhesserndaceampeund af thedommuled @ang/ortbaad/er the phagnaceudcally

ngfgpﬁre %&Bﬁﬂ%‘%l%@%df% élé’ig?ééﬂﬂ%lﬁ P irf 86mbfiation WithAeslldtae andd. A

\unman,, veterinary, and/or.p oprotective use conprising an 5
ef fecti vé%ﬁ&,ﬁtm%*%m@!i%@f&‘@fm@rﬁé'ﬁ"&‘n‘y %ﬂﬁlpéo‘%“%'ﬂﬂiﬁd'ﬂe Icaned B’l‘tﬁtfﬁ uced
phar mac e Wardiatdxic and eptotedid prap@irties.t hereof as clainmed in one or nore of
clains 1 to 3, together wt phar maceutically acceptable carriers and

additives in conbination with other pharnmacol ogical active ingredients or
medi caner@.s. The use.of & cunpoundiobthetfosmiilar randord! nd/Bethie pRaGigaatically: OR5

W thBS eguiabidife DXL #RF&bHionddr ffeonbikdtion with other medicaments or active
ingredients as claimed in claim 6 and/or 7 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.

20 10. The use of a compound of the formula | and/or il and/or the pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or active
ingredients as claimed in claim 6 and/or 7 for producing a medicament for the
treatment of life-threatening cardiac ventricular fibrillation.

25 11. The use of a compound of the formula | and/or i and/or the pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or active
ingredients as claimed in claim 6 and/or 7 for producing a medicament for the
treatment or prophylaxis of metastasis.

30 12. The use of a compound of the formula | and/or | and/or the pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or active
ingredients as claimed in claim 6 and/or 7 for producing a medicament for the
treatment or prophylaxis of fibrotic disorders of the heart, of heart failure or of
congestive heart failure.

35
13. A medicine for human, veterinary and/or phytoprotective use comprising an
effective amount of a compound of the formula | and/or [l and/or the pharmaceuticaily



10

36

acceptable salts thereof as claimed in one or more of ciaims 1 {0 3, together with
pharmaceutically acceptable carriers and additives.

14. A medicine for human, veterinary and/or phytoprotective use comprising an
effective amount of a compound of the formula | and/or il and/or the pharmaceuticaily
acceptable salts thereof as claimed in one or more of claims 1 to 3, together with
pharmaceutically acceptable carriers and additives in combination with other
pharmacological active ingredients or medicaments.

15. A compound of the formula V

N OF
F\L"/ CH,
7
F
OR5
0

with R5 equal to hydrogen or (C1-C4)-alkyl.



