17 Novenmber 2006 Descri ption PENTAFLUOROSULFANYL- BENZOYLGUANI DI NE, METHOD
FOR THE PRODUCTI ON THERECF AND | TS UTI LI ZATI ON AS MEDI CANENE.63R2006
DI AGNOSTI C AGENT AND MEDI CAVENT CONTAI NI NG SAME A first aspect of the

present invention provides a pentafluorosulfanyl benzoyl guani di nes of the
formula | and/or Il R FR3 R3F,1iFF#JRLF~-/ RL Fi NN /NHZ R4 | \
NHZ FR4A ONHZR2 ONHZ 1l in which 10 RI is hydrogen, alkyl having 1, 2,

3 or4 capbss psngnB al koxy having 1, 2, 3 or4 carbon atons, F, O, Br, I,
CN, NRIORI'1, - Op-(CH2)n-(CF2)0-CF3 or -(SOMg-(CH2)r(C F2)s-CF3; R10 and

R11 are,

ndependently of one another, hydrogen, alkyl having 1, 2, 3 or 4

15 car banl&TAF’EUQJRO%\ZFANQL—BENEO?EGQJAN&D‘INE,ZMEFFHOD FOR YHEr ands ar e,

i ndependent |y of ope another. zero
- soecHs3, PR

I, -CN,

o R Qe TS24 g 58 MEDICRMRNTORS ' 4™ 5 or 6

<13ar 1230“36\?)?!@109?@ﬁ@jéf\wAN@/M@@!@AMEWCGNTAYINNG%A&%EWH atoms, in which

25 z is zeroorl; kis zero, 1, 2, 3 or 4, 1 is zero orl,
A first aspect of the present invention provides a

1 or
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2;

hydrogen atoms may be replaced by fluorine atoms; h is zero,

pentafluorosulfanylbenzoylguanidines of the formula | and/or Il

F - R3
R3 R1 Fls
=8 R1
| w
N H .
F TN R4 Y
F R& O  NH,
R2 O  NH,

in which

R1

R2

or

R2

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

~(8Om)g(CH2)~(CF2)s-CF3;
R10 and R11
are, independently of one another, hydrogen, atkyl having 1, 2, 3 or 4
carbon atoms or ~CH2-CF3;
m is zero, 1 or 2
n,o,p,q,rands
are, independently of one another, zero or 1;
is hydrogen, F, Cl, Br, |, -CN, -SO2CH3g, -(SOp)z-(CH2)k -(CF2); -CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms,
in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine
atoms;
is zero, 1 or 2;
is zero or 1;
is zero, 1, 2, 3 or 4,
is zero or 1,

- ~ N T

is -(CHa )}-phenyl or -O-phenyl,



or R2is -(CH2)t-phenyl or -0-phenyl, 17 Novenmber 2006 2 which is
unsubstituted or substituted by 1, 2 or 3 radicals sel et ggvduimproddre group
consisting of F, d, Br, I, -Qu-(CH2)v-CF3, alkoxy having 1, 2, 3 or 4
carbon atons, alkyl having 1, 2, 3 or 4 carbon atons and -SQ2CH3; 51t is
zero, 1, 2,30r4; wuis zeroorl, vis zefo, 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 having
1, 12, 3 or 4 car lion wahiehts uns @SRttt d owsiubsﬁ@lt%d b)ln,z,otrl% r@ﬁ]gc%ls sélectédifiorA€r O
orl; y is zero, 1, rards i ,|_eq¢q_qs@ r,
hydrogen or F; andapﬁegrgﬂ%rc@%%ﬂﬁ??gr??Eanggptéﬁb e ?flqi:sgtaﬂ%o : i
Preference is given 2,8 codparhaisatoing, atkyl havingd, 2, Sraf 4 ¢arbbn atdving landhe
nmeani ngs are: Rl hy@®geHg; al kyl having 1, 2, 3 or 4 carbon atoms, al koxy
having 1, 2, 3 or 4 carbon atons, F, C, NR1OR1l, -O CH2-CF3 or

Som( &H2) r- CF3;t R10 dagem1l, 25 3igidkpendent |y of one anot her hydrogen, al kyl
having 1, 2, 3 or 4 ,carbqg gfpgeqor -CH2-CF3; mzero, | or 2; r zero or
1; R2 hydrogen, F, O, -SQ2CH3, -é’SCh z-(CH2) k- CF3, al kyl having 1, 2, 3 or
4 30 carbon atons, Ycycl od$ E§IO:Hadi¥g3:3, 4, 5, 6 or 7 carbon atoms, in
which 1,02, 3 or 4 hydrogen atons may be replaced by fluorine

R2 s -(CHp)y-heteroaryl,
10 which is unsubstituted or substituted by 1, 2 or 3 radicals selected from
the group consisting of F, Cl, Br, I, -Ox~(CH2),~CF3, alkoxy having 1,
2, 3 or 4 carbon atoms and alkyl having 1, 2, 3 or 4 carbon atoms,
-S0O2CHz3;
w is zero, 1, 2, 3 or 4;
15 X iszeroor1;
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 H, 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(CH»)-CF3;
R10 and R11
25 independently of one another hydrogen, alkyl having 1, 2, 3 or4
carbon atoms or —CH9o-CF3;
m zero, 1 or 2;
or zeroor 1;
R2  hydrogen, F, Cl, -SO9CHz3, -(SOR)z-(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 fluorine
atoms;
zero, 1 or 2;
zero or 1;
35 k zero, 1,2,3 or4;

or
R2  phenyl or -O-phenyl,



atons; h zero, 1 or 2; z zero or 1; 35 k zero, 1, 2, 3 or 4; or R2 phenyl
or -0-phenyl, 17 Novenber 2006 3 which is unsubstituted Q§vepats bbhdgut ed by
1 or 2 radicals selected from the group consisting of F, O, -Qu-(CH2-CF3,
met hoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atons and - S02CH3; u
zero orl; 5 v zero,1,20r3; or R2 heterqﬁryl, whi ch is unsubstituted or
substituted by | or 2 radicals selected Trom the group consisting of F,

ad, -Ox-(CH2)y-CF3, nethoxy, ethoxy, alkyl 10 having 1, 2, 3 or4 carbon
atoms and -SO2CH3; x zero orl; y zero, 1, 2 or 3; R3 and R4 independently
of one anot her hydr oghkiechds uhsubstiutedbrisuestilnésdby ¢ Wrix@dicalassieptediftamsal t's

thereof. Particul ar i hVENEE Q n f and
1, in which the m@%ﬁggﬁﬁéﬁﬁﬁﬁ@ﬁgﬁ?8"e9?1°@&§rd%$m%f“§ﬁ%f”§*>§#'ﬁﬁ
carbon atons, met hox'%""ég 0%y OF4 cark "E&"NR@OQI O2CHxH2- CF3

or-SOm (CH2) r- CF3; R0 and,Rll}.iyndependently of one another hydrogen, alkyl
having 1, 2, 3 or 4 "carbon atons or -CH2-CF3; mzero, 1 or 2; 25 r zero
or 1;59R2 hydrogen, ™ O, zesoptHBor 3 SCh) z- (CH2) k- CF3, al kyl having 1, 2, 3
or 4 cagpon atons, cycloal kyl having 3, 4, 5, 6 or 7 carbon atons, in

whi ch l,R%, 3he%ro%r{?l§/drogen atons may be replaced by fluorine

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

10 having 1, 2, 3 or 4 carbon atoms and -SO2CHg;
X zero or 1;
y zero, 1,20r3;
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 Il, in ‘which the
meanings are:
R1 hydrogen, aikyl having 1, 2, 3 or 4 carbon atoms, methoxy, ethoxy, F, Cl,
20 NR10R11, -O-CHo-CF3 or -SOm~(CH>2)-CF3;
R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CH»2-CF3;
m zero, 1 or 2;
25 r zero or 1;
R2  hydrogen, F, Cl, -S02CH3, -(SOR)z-(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;
z zero or 1;
kK zero or 1;
or
R2  phenyl or -O-phenyl,
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 -SO2CHs;



atons; 30 h zero or 2; z zero orl; k zero or 1; or R2 phenyl or
-0-phenyl, 35 which is unsubstituted or substituted by {7 QbvetnBeadb®al S
selected from the group consisting of F, d, -O (CH2)v-CF3, nethoxy,

et hoxy, alkyl having 1, 2, 3 or 4 carbon atons and - SO2CH3; 17 Novenber
2006 4 v zero,1,20r3; or R2 heteroaryl, which is unsubstituted or
substituted by 1 or 2 radicals select ed4rom 5 the group consisting of F,
ad, -O(CH2)y-CF3, nethoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atons
and -SQ2CH3; y zero, 1, 2 or 3; R3 and R4 hydrogen; 10 and the
pharmaceutically ac ptab I ereof. It is specifically preferred in
t he conpounds of thgefor réa‘ tzsocr[é‘l Il for RL to be hydrogen, alkyl
having ©F 2, 3 or 4 carbon atom; For d. It is also specifically
preferr«p@inhbt@og ounds of the formula | and/or Il for R2 to be

hyd IkI15h n 4car 0 d, or-0O phenyl
V\%I (r:gg:ag uﬁsu%stltuf’@}ﬁrb% U’Lﬁh‘éﬁ'ﬁ“@%&@ﬂs'&s %@ﬂ@mﬂﬁrarﬁdpﬁ@ %Qﬁ%@?ﬂ?ﬁ&%%ts R1
to R4 contain one oﬁherﬁmlpc@ﬂséﬂtmg(ﬁﬂ%@m@{(eﬁz)mrmnihoxy,r&ihqmemdﬂkwI y of
one anot her have both?nQe‘l 9, %'151'43&5&&98&]5%@% ém_%he 20 conpounds may

be in the formof optical 'iSoners astereoner racemates or of

m xtures thereof. Dyscl oseercarie2airi3;t autoneric forns of the conpounds of
the for 4 nd 1. 25 Alkyl radicals nmay be straight-chain or branched.
This also applies if they carry substituents or occur as substituents of
ot her radi cal §ydfagenexanpl e in fluoroal kyl radicals or al koxy radicals.

Exajp! esngftnéphutmaasitialy -eE8p@Bid Waits Refds. n-Propy! .

It is specifically preferred in the compounds of the formula | and/or 1l 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 | and/or Il for R2 to be hydrogen, alkyi

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.

Disclosed are all tautomeric forms of the éompounds 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, isobutyl (= 2-methylpropyl), sec-butyi
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 isopropyl.
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 pentafluoroethyl. Substituted alkyl radlcals may be substituted
35 in any positions.



I sopropyl (= 1l-methylethyl), n-butyl, isobutyl (= 2-nethyl propyl),

sec-butyl 30 (= 1l-nethylpropyl), tert-butyl (=1, 1- dlnepﬁub@%my*%@

n-pentyl, isopentyl, tert-pentyl, neopentyl and hexyl. Preferr al kyl
radicals are nmethyl, ethyl, n-propyl and isopropyl. One or nore, for
exanple 1, 2, 3, 4 or 5, hydrogen atonsé$n al kyl radicals may be replaced
by fluorine atons. Exanples of such fludroal kyl radicals are
trifluoronmethyl, 2,2,2-trifluoroethyl and pentafl uoroethyl. Substituted

al kyl radicals may be substituted 35 in any positions. 17 Novenber 2006 5

Examp! esExsmples @faivcwalkmbmaélglagggﬁw e r@t{dn&?gtyg ~
4y hydroééq%og?caéﬁgoqj%%% ogr'é  My&; Jﬁoéleé(aﬁﬁif/e BnB ﬁsr&céﬂfsgemwwb
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nore tines; tor ex Wce or three tinmes, by identical or
diff&ent radicals. If a phenyl radical is substltuted it preferably has
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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 heteroarylalkyl.
Exampiles 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-triazoi-1-, -4- or -9-yl, 1,2 ,4-triazol-
1-, -3- or -5-yl, 1~ or 5-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
S-thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or

35  4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 8- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl,

1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolvl, 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-,



qui nazolinyl and cinnolinyl. Heteroaryl radicals are, in particular, 2- or
3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 30F?N0wﬁmm£Q006

5-im dazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1,2, 3- triazol - -4- or -5-yl,
1,2,4-triazol- 1-, -3- or -5-yl, 1- or 5- tetrazolyl 2-, 4- or- 5-oxazol yl,
3-, 4- or 5-isoxazolyl, 1,2,3- oxadiazol-4- or -5-y|, 1, 2, 4- oxadi azol - 3- or
-5-yl, 1,3, 4-oxadi azol -2-yl or -5-yl, 28 4- or 5-thiazolyl, 3-, 4- or
5-isot hiazol yl, 1,3,4-thiadiazo|-2- or -5-yl, 1,2, 4-thiadiazol -3- or

-5-yl, 1,2, 3-thi adi azol -4- or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyri mgli gyl7. i daz. nyl 7 or
° P%dol yf.’:i G% 7 038 @Etné%lﬂgpy‘{angl E ”%27 Bréﬂﬂitﬁdl'a%m% ZlAlgo En%ogp%sseé are ©

7-i ndazdh9|¢0"2590f3d'ng -oxides qf these C@npeuefdﬁ i jor examplg 1-oxy-2-, 8- ord-, 7-
or 8-igfgdynolyl, 2-, 4-, 5-, 6- 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-
or 8-cinnolinyl, 2-, 3-, 17 hbvenber 2006 6 5-, 6-, 7- or 8-quinoxaliny|,
1-, 4-, 5-, 6-, 7- or 8-phthalazinyl. A so entonpassed are the

cor r Bspdrattiogahy préfareddietelvasematicraticals aré 2¢ or Bcthle@yﬁfﬁ@'oe 31fu@ly12 2,- 03 or

3t b engt Py A2y o B St REZS RIS s 2 B2 R0k & oyl 37 4 of

5-i m daXepyrazoigl, 2- 33- om4~pyﬁdyl 8- or 3—pymzn8y|q2+ rzleJ Sr-l or @-pyridvdinyl-anar 3- or
5- pyraqul?_g #iny3- or 4-pyridyl, 2- or 3-pyrazinyl, 2-, 4-, 5- or

6- pyrimd ¥1Ci rY - or 4-pyri dazi nyl. 10 A second aspect provides a
process for prepar| ng a conpound of the fornula | and Il and/or the

phaygac useasad| qspact:mrpmallab a r.srad:ess fohprepafing Wiotp RAARST iR rhaRAtdryd| 2

B T RS TN A N

stat ed icompoand iof #ie fagpartilioamd L is a | eaving group 15 which can readily
under go nucl eophilic substggution, w th guanidi ne The activated acid
derivatives of the formulallll and 'V in which al koxy, preferably
a methoxy, group, a PhReqoxyngrdiip, phenyl thio,F hyI thio,_ 2-pyridylthio
group, a nitrogen heterqg ¢, preferably 1- |m/ Pé advant ageousl y
obtained in F\\ F

F[\

R4

R4 0

| v

in which R1 to R4 have the meanings stated in the first aspect, and L is a leaving group
15 which can readily undergo nucleophilic substitution, with guanidine.

The activated acid derivatives of the formuia [ll 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  a manner known per se from the underlying carbonyl chlorides (formula lll, IV; L = Cl),
~ which in turn can themselves be prepared in a known manner from the underlying
carboxylic acids (formula Ill, IV; L = OH), for example using thiony! chloride.
Besides the carbonyl chiorides of the formula 1li and IV (L = Cl) it is also possible to
'prepare other activated acid derivatives of the formula 1il and IV in 2 manner known
25 per se directly from the underlying benzoic acids (formula 11, 1V; L = OH), such as the
methyl esters of the formula !l and [V with L = OCHg by treatment with gaseous HCl in
methanol, the imidazolides of the formula Il 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 Ill and IV with CI-COOC9Hs5 or tosyl

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



20 a manner known per se fromthe underlying carbonyl chlorides (formla
11, 1V, L =20C), which in turn can thenselves be prepgrgsydnibed2fpwWn

manner fromthe underlying carboxylic acids (formula IIl, 1V, L = CH), for
exanpl e using thionyl chloride. Besides the carbonyl chlorides of the
formula I'll and IV (L =Cl) it is also possible to prepare other activated
acid derivatives of the formula | I | ard 1V in a nanner known 25 per se
directly fromthe underlying benzoic acids (formula I'll, 1V, L = OH), such
as the methyl esters of the formula Il and IVvvith L = OCH3 by treatnment
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activated carboxylic acid derivatives of the formula Il and'IV are
indicated in J. March, Advanced Organic Chem stry, third edition (John
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such.as n i 0 sible to use
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can be ?@Iﬂand Pl bn the form of excess guanidine, 20 to bind the
hydr ohal’i C" aci ose herein are precursors of the fornmula V F F- 1
iF CH 3

If L is Cl, an acid scavenger can be added, for example in the form of excess guanidine,
20 to bind the hydrohailic acid.

Disclosed herein are precursors of the formula V

-
Fl/ CH,
S
FJ
F
OR5 v
o}

25

with RS equal to hydrogen or (C1-Cg)-alkyl, in which the methyl group may be in

position 2 or position 3 of the aromatic ring.

Pentafluorosulfanylbenzoylguanidines | and Ii 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, methylsulfonates, p-toluenesulfonates.



FFORB YV 025 wth RS equal to hydrogen or (Cl-C4)-al kyl, in which the
met hyl group may be in position 2 or position 3 of thejaNgiites 200619.

Pent af | uor osul f anyl benzoyl guanidines | and 1l are generally weak bases and
are able to bind acids to formsalts. itable acid addition salts are
salts of all pharmacologically 30 acceptable acids, for exanple halides,

I n particular hydrochlorides, |actates, sulfates, citrates, tartrates,
acet at es, phosphates, nethyl sul fonates, p-toluenesul fonates. 17 Novenber
2006 8 THecomppands'$ ahd dnarel dubstituted beylgtiatidihescaridinbivittho esilaad sodibhbi t

t he cel (e} Na+/ H+ exchanger, NHE). Conpared
W th kn&m%&%@wg (tha WS@% @@1 osed are distinguished by an 5
extremely high activity in the inhibition of Na+/H+ exchange, and by

| mpr ove AN PAred withdAeivhi c@npolings, Mﬁ@@&h?buﬁdsﬁdléél@ééd Sre(digflingaishécby an t he
introduction of the rather “unnatural/manmade" SF5 substituents) inpedes
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absor pt gt e 35 UhatilEd %ﬁ@wgﬁe%ﬁ%bﬁéﬁﬁgﬂ b plepRc ation. ™ 10

acyl guanfrls egls |ﬁtdreilléltoamger|89 stapliitias {liviep s&imiﬁle%c)ﬂmmﬂtdie @tﬁﬁgr hbed
e

in the |i ture,

nor ei . atacs) BRE phafLFARRE R et T el RO anrRaY Ehupor e in ed and
di s40vardtsgention skaraceristicsy rangdheihigh bibaBaitahility cithe beylhtEnidimeshs tetained.
properties, the conpounds of the formula | and/or Il and/or the
pharmaceutically acceptable salts thereof are suitable for the prevention
and t r ednontrast todsaree aeylguanisiinesuyesseibied an thanliteraturs, |th@t‘3@mpNHE¢S ahtheof

di Sease?orrﬁﬁléﬂgfho?&cl@ﬂgééﬁdéﬂ I*i’é’refﬂ1 c‘h‘E’the?r' ﬁﬂé‘rﬁwé&ﬁﬂ cptdHié s

i nhi bi tors predom nant Vi a e|r ct on cel ar p regulation,
t hey caﬁhog«eih@tlawaw%a%mﬁaﬁéanmﬁew spkretc mommﬁsqer conpounds whi ch
regysate the intracellular pH wth suitable conbination partners being

| nhi bi t Sq@égﬁfcgip%wg'{h?@@g% dra ggetﬂé%g?n unl(J:lg ofltfrllg %obrln%ua Fand/or YISt ens

transpo
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
intracellular 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-regulating 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.

Accordingly, a third aspect of the present invention provides a compound of the formula



25 of the sodium bicarbonate cotransporter (NBC) or of the sodi um dependent
chl oride- bicarbonate exchanger (NCBE), and NHE i nhi bit pfgoWistde, bidy bi tory
effect on other NHE subtypes, because it is possible through tFlemto
enhance or nodul ate the pharmacol ogically relevant pHregulating effects
of the NHE inhibitors described herei% 30 The use of the conpounds of the
I nvention relates to the prevention and treatnent of acute and chronic

di seases$ 5} =1y h G 4 nhj i s of the
et b L S e R e S P ST
and by eepedtfersiseras medisanientyl y, a third aspect of the present invention
provi des a conpound of the formula 17 Novenber 2006 8a | and/or |1 and/or
t he pharnmaceutically acceptable salts thereof according to the first
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or secongdar se, of cancer of netastasis, of prostate hypertr.ophy and
of prosPRRLYAPRRS et o RETeRmG Bt Srotdies BERGeds BLABSSTRr Ty &
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especially of anxiety states, depressions or psychoses, for the treatnent
or pr ophyRestension; ohdisordesefi the gepleal dentousdiysiss.cspaeiplly ofldisgriesDy) or | ate

damage A L %ﬁ? | SQI: ' om

endot hef%sgphg;@ﬁhg%%ﬁ?abg@ ?@gr m ’tsceHr(I:{1 CH(:SI tﬂlgﬁgc%?rl %eﬁﬁﬁéklgwat%ﬁ%ét reat ment or
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the li VgL
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diabetes mellitus (NIDDM) or fate damage from diabetes, of thromboses, of disorders
resulting from endothelial dysfunction, of intermittent claudication, for the treatment or
prophylaxis of fibrotic disorders of internal organs, fibrotic disorders of the liver, fibrotic
disorders of the kidney, fibrotic disorders of vessels and fibrotic disorders of the heart,
for the treatment or prophylaxis of heart failure or of congestive heart failure, of acute or
chronic inflammatory disorders, of disorders caused by protozoa, of malaria and of
coccidiosis in poultry, and for use for surgical operations and organ transplantations, for
preserving and storing transplants for surgical procedures, for preventing age-related
tissue change, for producing a medicament directed against aging or for prolonging life,
for the treatment and reduction of the cardiotoxic effects in thyrotoxicosis or for
producing a diagnostic aid.

A fifth aspect of the present invention provides the use of a compound of the formula |
and/or Il and/or the pharmaceutically acceptable salts thereof according to the first
aspect in combination with other medicaments or active ingredients for producing a



for the treatnment or prophylaxis of heart failure or of congestive heart
failure, of acute or chronic inflammtory disorders, ofﬂqb@(%{%%@oﬁcaused
by protozoa, of nmalaria and of coccidiosis in poultry, and for use for
surgi cal operations and organ transplantations, for preserving and storing
transplants for surgical procedures, f&8 preventing age-related tissue
change, for producing a medi cament directed agai nst aging or for prolonging
life, f e
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the treatnment and reduction of
directed against aging or for prolongmg life, for the treatment and reduction of the

cardiotoxic effects in thyrotoxicosis or for producing a diagnostic aid.

A sixth aspect of the present invention provides the use of a compound of the formula |
and/or Il and/or the pharmaceutically acceptable salts thereof according to the fifth
aspect in combination with cardiotoxic and cytotoxic medicaments or active ingredients
for producing a medicament with reduced cardiotoxic and cytotoxic properties.

A seventh aspect of the present invention provides 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 according to the fourth and/or fifth aspect

for producing a medicament for the treatment or prophylaxis of acute or chronic damage,



cardiotoxic effects in thyrotoxicosis or for producing a diagnostic aid. A
sixth aspect of the present invention provides the use pfya&EPosged of the
formula | and/or Il and/or the pharmaceutically acceptable salts thereof
according to the fifth aspect in conbination with cardiotoxic and
cytotoxi c nedi canments or active ingredi®ents for producing a nedi cament
with reduced cardi otoxic and cytotoxic properties. A seventh aspect of the
present g4 i i ; ; ar ..and/ or
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conbi naeveits. wi t h ot her nedi canents or active ingredients according to the
fourth and/or fifth aspect for producing a nedicanent for the treatnent or
prophyl axi s of acute or chronic damage, 17 Novenber 2006 8c disorders or
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fibrill gpfebonA ninth aspect of the present invention provides the use of a
conmpound of the formula | and/or | | and/or the pharmaceutically
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accor di fog piauchgy 4 medicanfntfarthé trbhin & e plophlyRikisifedetasagisa medi cament for
the treatnment or prophylaxis of fibrotic disorders of the heart, of heart

failure or of congestive heart failure. An eleventh aspect of the present

| nvent i Aerith Asheaor tdBbsehtiRvérionBH8Rbes R Rid &3] YorRbourRi BAREFRiRRL | Ve use
conpri S|’F'1& an effective anount of a conpound of the fornula I and/or Il
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twel fth aspect o resen I on provides a ne
vet er i nir prasiucingteymedicament foréhel treatnmanior praphylarisedf flibadticdisadersdf thedf a

calt 1 nasther Bed i, B4 Rheorivdatliulie "l oget her i th phar maceuti cal Iy
acceptable carriers and additives in conbination with
An eleventh aspect of the present invention provides a medicine for human, veterinary or
phytoprotective use comprising an effective amount of a com pound of the formula |
and/or |l and/or the pharmaceutically acceptable salt thereof according to the first
aspect, together with pharmaceutically acceptable carriers and additives.

A twelfth aspect of the present invention provides a medicine for human, veterinary or
phytoprotective use comprising an effective amount of a compound of formula | and/or i}
and/or the pharmaceutically acceptable salt thereof according to the first aspect,
together with pharmaceutically acceptable carriers and additives in combination with
other pharmacologically active ingredients or medicaments. '

A thirteenth aspect of the present invention provides a compound of the formula V



ot her pharnmacol ogically active ingredients or nedicanents. A thirteenth
aspect of the present invention provides a conpound of {hgyfiHMbengy 17
Novenber 2006 8d E ORS Owth R5 equal to hydrogen or (Cl-C4)-al kyl. 17
Novenber 2006 9 The conpounds descri bed herein are suitable because of

t hei r pharnacol ogi cal properties as d&tiarrhythnmic nedicaments. Omnng to
their cardioprotective conponent, the NHE inhibitors of the fornula I
and/or 11 and/or the pharmaceutically acceptable salts thereof are
outstandingly suitable for 5 infarction prophylaxis and infarction

treatment and for the treatnent of angina pectoris, in which cases they
al so preventively inhibit or gﬂggﬂiy rgﬁuce t he pat hophysi ol ogi cal
processes associated with the gawel or ént of ischenia-induced damage, in

particular in the triggering " of ':
Because of their protective effec \gai nsiorpat hol ogi cal hypoxi c and

i schem ¢ situations, the conpounds o heylO formula | and/or 11 and/or the
pharmaceutical ly acceptable salts thereof used according to the invention
can, because of inhibition of the cellulaf Na+/ H+ exchange nmechani sm be
used as medi caments for the treatnment of all acute or chronic

i schem with iRfuequsl tahydiegen ou{GieGgedkvi.nduced primarily or secondarily
thereby. 15 This also relates to their use as nedi canents for surgica
interventions. Thus, the conpounds can be used during organ

transpl antations, it being possible to use the conpounds both to protect
the organs in the donor before and during the renoval, to protect renoved
organs for exanple during treatnment with or storage thereof in
physi ol ogi cal bath Iiquids, and during transference to the recipient
organi sm 20 The conpounds of the invention are |ikew se val uabl e

nmedi canents with a protective effect when perform ng angi opl astic surgica
interventions, for exanple on the heart as well as on peripheral organs
and vessels. It has energed that the conpounds of the invention are
exceptional ly effective 25 nedicanents for |ife-threatening arrhythm as.
Ventricular fibrillation is termnated and the physiol ogical sinus rhythm
of the heart is restored.

a-i nduced cardi ac arrhyt hm as.



Since NHEI inhibitors of human tissue and organs, especially the heart,
protect effectively not only against damage caused by jsQhRMRr
reperfusion but also 30 against the cytotoxic effect of nedicanments |ike
those used in particular in cancer therapy and the therapy of autoi mune
di seases, conbined adm nistration with %onpounds of the formula | and/or
Il and/or the pharnmaceutically acceptabl® salts thereof is suitable for
inhibiting the cytotoxic, especially cardiotoxic, side effects of said
conmpounds. The reduction in the cytotoxic effects, especially the

car di ot Oxh& ichihpobinds RiBLiibetdhéfeiiafd SERAE bt usd 6111“%‘!?‘?3;:ah%b8|bb%§ makes
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treatment of epileptic disorders, centrally induced clonic and tonic
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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 physiological sinus rhythm of the heart is restored.

Since NHE1 inhibitors of human tissue and organs, especially 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 |l 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



The conpounds used according to the invention of the fornmula I and/or |
and/ or the pharmaceutically acceptable salts thereof aengagdide omgl |y

| i kewi se suitable for the treatnment of types of shock such as, for

exanpl e, of allergic, cardiogenic, hypovolenic and bacteri al shock. 30 The
compounds of the fornmula | and/or 1|1 qﬁor t he pharmaceutically acceptable
salts thereof can |likew se be used for the prevention and treatnent of
thronbotic disorders because they, as NHE inhibitors, are also able to
inhibit platelet aggregation thenselves. They are additionally able to
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wi th NCB Fﬁ"ﬁ f1%rs and/or with inhibitors of carbonic anhydrase such as,
for 1é)<arrp| e, wWwth acetazolamde, is particularly beneficial. 10 The
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as Mgl uable therapeutic agents for diseases in which cellular
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20 psychological depression, anxiety disorders and psychoses. In these cases it is
possible to use the NHE inhibitors described herein alone or in combination with other
substances with antiepileptic activity or antipsychotic active ingredients, or carbonic
anhydrase inhibitors, for example with acetazolamide, and with other inhibitors of NHE
or of the sodium-dependent chioride-bicarbonate exchanger (NCBE).

25
The compounds used according to the invention of the formula | and/or il 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 additionally 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 possibie to reduce and eliminate the pathogenic effect of significant



di eases in which cell mgration represents a primry or secondary cause,
such as, for exanple, cancers with a pronounced tendengynbeifRlagé@si s. 25
The conpounds of the formula | and/or |l and/or the pharmaceutically
acceptabl e salts thereof are further distinguished by a retardation or
prevention of fibrotic disorders. They,are thus suitable as excellent
agents for the treatnent of cardiac fibp ses, and of pulnonary fibrosis,
hepatic fibrosis, renal fibrosis and other fibrotic disorders. 30 They can
t hus be used for the treatnent of organ hypertrophi es and hyperpl asias, for
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channel ), 20 It has energed that NHEl i nhibitors
of the formula | and/or 1l and/or the pharmaceutically acceptable salts

thebgol NG4S pRsSibEMd M that 8l nRGHASIEL Hihibitdd 6¢ the compounds of the
invention. The compounds of the formula | and/or Il 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 Il 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



and can thus be used as antiinflamuatory drugs. Inhibition of the rel ease
of nediators of inflammation is noteworthy in this comeQbi@fher 708
conmpounds can thus be used alone or in conmbination with an
antiinflammtory drug for the prevention or treatnment 25 of chronic and
acute inflammuatory disorders. Cbnbiha;%ag partners advantageously used are
steroi dal and non-steroidal antiinfla ory drugs. It has additionally
been found that conpounds of the fornmula | and/or Il and/or the
pharmaceutically acceptable salts thereof show a beneficial effect on serum
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of inflammation is hoteworthy 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 blood fat levels which are too high,
called hyperlipoproteinemias, 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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a medicament for the prevention and treatment of atherosclerosis-induced
hypertension, for producihg a medicament for the prevention and treatment of
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 hyperchoiesterolemia-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 | and/or It 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



may in this connection be beneficial, to enhance the antidi abetic activity
and quality of the effect of the corrpounds of the invept (?m)-rrbl ne
themw th a biguanide such as nmetformn, with an antldl abetlc sul f onyl ur ea
such as glyburide, glinmepiride, tolbutamde etc., with a glucosidase
inhibitor, with a PPAR agoni st such as rosigli tazone, pi oglitazone etc.,
with an insulin product of different admnistration form wth a DB4
inhibitor, with an insulin sensitizor or with neglitinide. Besides the
acute antidiabetic effects, the conpounds of the forrmula | and/or 11 and/or
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with a DB4 inhibitor, with an insulin sensitizor or with meglitinide.

Besides the acute antidiabetic effects, the compounds of the formula | and/or {l 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 particularly important in
this connection.

The NHE inhibitors of the invention of the formula | and/or |l 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



measure of the mai ntenance of the reactivity of vessels is the bl ockade or
retardation 15 of the age-related progression in endothﬁﬂ§ Qgﬂptlon
which can be elimnated highly significantly by NHE inhibitors. e
conmpounds of the fornula | and/or Il and/or the pharmaceutically
acceptabl e salts thereof are thus outstgndlngly suitable for the treatnent
and prevention of the age-related progr Ssi on in endot heli al dysfuncti on,
especially of intermttent claudication. 20 An exanple of another vari able
characterizing the aging process is the decline in the contractability of
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| ncI udi ngspdutallyesfintermittesetiaudication. etc., and a highly significant 10 del ay
ncer of the elderly. On the contrary, there is also surprisingly a

proI ngation of life to an extent which has to date been achi evabl e by no

ot her grAwugxample of another variable characterizing the aging process is the decline in the

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 that notonly is it possible o 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



medi canments or by any natural products. This unique effect of NHE

i nhibitors also mnakes it possible, besides the use of the active

i ngredi ents al one on humans and animals, to comnbine thPﬁﬁo&Hﬁmkﬁﬂk@itors
with other active principles, neasures, 15 substances and natural products
whi ch are used in gerontol ogy and which ére based on a different mechani sm
of action. Such classes of active ingrea ents used in gerontol ogical
therapy are: in particular vitam ns and substances w th anti oxi dant
activity. Since there is a correlation between caloric |oad or food intake
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partlcul ar teristics
ypotenswe medicaments such as with ACE inhiibitors, angiotensin receptor

antagonists, diuretics, Ca*2 antagonists etc. or with metabolism- -normalizing

medicaments such as cholesterol-lowering agents.

The compounds of the formula | and/or [l and/or the pharmaceutically acceptable salts
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.



di sorder. The conpounds | and/or |l may noreover be used al one or together
with pharmaceutical excipients, both in veterinary nedicine and in human
medi ci ne. The medicanments generally conprise active ingig }ﬁﬂﬁizﬁﬁ6the
formula | and/or Il or the pharnmaceutically acceptable salts thereof in an
anount of fromO0.01 ng to 1 g per 15 dq e unit. The excipients suitable
for the desired pharnaceutical formulation are famliar to the skilled

wor ker on the basis of his expert know edge. Besi des sol vents, gel forners,
suppository bases, tablet excipients, and other active ingredient carriers,:
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aque®us, MEAAAMNE: or oily sol utions. Exanples of inert carriers which can
be used are gum arabic, magnesi a, magnesi um carbonate, potassium
phosphat ] act ose L ucose .or starch, especially corn starch. It is
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5 spbaysicseayniti or exanpl e, sol utions, suspensions or enul sions of the
active ingredient of the fornula | and/or Il and/or the pharmaceutically

acceptabl e salts thereof in a pharmaceutically acceptable solvent such as,
i n part ilhe excipientsasuitable fonditeedesined pharmadeutiealforrauiiion @y &thisiar fdthEhe

f or mul aty LE L L L ' hgr .pharnmaceuti c exci pients
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Such a [SHBpasitary Haseaciablatiexcipienisiand ether activevingretiestciasniersi it impossible

conp@nt r@useYoP bxaRIpHE, dhiibxidantsd dispBrsants, emulsifiers, antifoams, flavorings,
preservatives, solubilizers or colors.

For a form for oral administration, the active compounds are mixed with additives
suitable for this purpose, such as carriers, stabilizers or inert diluents, and converted

25 by conventional methods into suitable dosage forms such as tablets, coated tablets,
hard gelatin capsules, agueous, alcoholic or oily solutions. Examples of inert carriers
which can be used are gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, especially corn starch. It is moreover possible
for the preparation to take place both as dry granules and as wet granules. Examples

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. ethanol,



particul ar of about 0.3 to 3% by weight. 15 The dosage of the active

i ngredient of the formula | and/or Il to be admnistered, and the
frequency of administration, depend on the potency and @Gugalhf: ffoeacti on
of the conpounds used,; addltlonally al so on the nature and severity of the
di sorder to be treated and on the sex, gge wei ght and i ndi vi dual

responsi veness of the manmal to be trea ed. 20 On average, the daily dose
of a conmpound of the forrmula | and/or Il and/or the pharmaceutically
acceptabl e salts thereof for a patient weighing about 75 kg is at |east
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DMF N, N-givaiielof duehsalieses. 17 Novenber 2006 19 EA ethyl acetate (Et OAc)

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

2-met hyl propan-2-ol ate MeCOH nethanol np nelting point MIB tert-butyl
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chl ori de Lfrﬂacjfgnts emulsifiers and stabilizers, and a propellant gas. Such a preparation
normally contains the active ingredient in a concentration of about 0.1 to 10, in
particular of about 0.3 to 3% by weight.

15  The dosage of the active ingredient of the formula | and/or 1l to be administered, and
the frequency of administration, depend on the potency and duration of action of the
compounds used; additionally also on the nature and severity of the disorder to be
treated and on the sex, age, weight and individual responsiveness of the mammal to
be treated.

20
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 least
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. administration, 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
DIP diisopropyi ether
35 DIPEA diisopropylethylamine
DME 1,2-dimethoxyethane

DMF N,N-dimethylformamide



10 met hyl ene chl oride conplex RT roomtenperature TFA trifluoroacetic acid
THE tetrahydrofuran TMEDA N, N, N , N -tetranet hyl et hane-1, 2-di am ne 15
Experimental part Exanple 1 3-Pentafl uorosulfanyl benZOWI%'@eﬁb‘éf 6
hydrochloride F F ONH2 F NNH2 HC 20 a) 3-Pentafl uorosul tanyl benzoic
acid 700 mg of (3-iodophenyl)sulfur pentafluoride (Tetrahedron 56, (2000)
3399) and 300 ng of nethyl iodide were dissolved in 20 m of diethyl ether
(anhydrous), and the solution was slowly added dropw se to 155 ng of
magnesium /10 m of diethyl ether. 25 After stirring under reflux for one
hour, thmareacti onstiypdcetfteyEsoneypl ed to -10C and CO2 was passed in under
at nospheric pressure, The reaction mxture was stirred at RT for 16 hours
and t herB%dj ust ed @B 1 with dilute aqueous HO sol ution and extracted
3 tines MEPh 50 nipn-héplapeecach time. After drying over MgSO4, the sol vent
was reng_\(agﬁi n vacuo,. Chrdcnmat ography on silica gel wth D P/ 2% HOAc

af f or de 200 r?d’eéj'f;azf' ol orl ess anorphous powder. Rf (DI P/2%10Ac) = 0.51
M5 (BS+)KOtB49 17 pedassitver2-bedbylpaipan:2-olate

3- Pent afy sul f oyl guani di ne, hydrochl oride 30 ng of

3- pent anggﬁ)sul fﬁ%ir_‘%@ﬁ;gi c acid were stirred together with 24 ng of CD
in 5 mmpf DVF (dnelingdedt at RT for 3 hours. Al ongside, 69 ng of

guani di nisgg chl or itdR-putdNRethy &thed together with 68 mg of KO Bu in 5 nm of

conbi ned ARRERE £ 1 ISRy iRyreliehdbaRRimAT ElRRE (TN
di lyped with 20 nmmethyleheastotidsbempix i mes with 5 M of a 50%
concentrated aquequs l\{ae{%g@ﬁéu“ on each tine. Drying over MgSO4 was

f ol | owed™by r enovdPOO} ent in vacuo and taking up in excess 5%
agueous HEA  sol uttrilmoro@betiovatidt i | e constituents were renoved in vacuo, and

33 my ofpga anor pRgyshydrofuran
TMEDA N,N,N'N'-tetramethylethane-1,2-diamine

15
Experimental part
Example 1
3-Pentafluorosulfanylbenzoylguanidine, hydrochloride
F = 0 NH,
Fls :
FP “
FI N NH,

a) 3-Pentafluorosulfanylbenzoic acid

700 mg of (3-iodophenyl)sulfur pentafluoride (Tetrahedron 56, (2000) 3389) and

300 mg of methyl iodide were dissolved in 20 mi of diethyt ether (anhydrous), and the

solution was slowly added dropwise to 155 mg of magnesium /10 ml of diethyl 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 mi of EA each time. After drying over MgSOy4, 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%HOAC) = 0.51 MS (ES*): 249



10 solid were obtained. Rf (EA) = 0.30 M5 (ES+) : 290 Exarrple 2:

4- Pent af | uor osul f anyl benzoyl guani di ne, hydrochloride F RI'FHdO FSF/
NYNH2 0 NH2 15 a) 4-Pentafl uorosul fanyl benzoic acid 237
(4-1iodophenyl ) sul fur pentafl uoride (Tetrahedron 56, 0}070§8v%bef29/\(1)e6re
reacted in analogy to exanple | a), ang 630 ng of a col orl ess anor phous
solid were obtained. Rf (Dl P/ 2%10Ac) B.51 M (ES'): 249 20 b)

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

4- pent af | uor osul f anyl benzoi C aci d were reacted in analogy to exanple 1 b)

and 33 nﬁl)@-fPéril‘éﬂlIdréélﬂf g8 n@ﬁf’é"’lﬂ rc?cnmf% obtai ned as an amor phous
powder

Dot afﬁm%gﬁfw@&ngﬂﬂugr%ﬁ@ Rpy @ﬁ%evglaguﬁwpm 2iPad todisgasnith 26 gug oBED n Fpy
/F FS \ 5m|mf@MEzani@mtu§)zat RY fdr ?aoum‘lmm feamb of gaehitiben@nbgdaci d

gr ggwgs e a@%@ﬁi@% é@mjgﬁﬁnéﬁ f ge’i@w 5 E&ﬁﬁil%né@obﬁf?ﬂ:ﬁ%%g% min

cycl Shexminstes\ B wa amiubtﬁns wete theot cambmﬂdaa‘rileeftcbs staraingt RE fiarol &hﬁmsd in

20 ml  of THHR {ABANARRNE W lILﬁQ@Wl of E pémos %Q 4 ng
e ?gﬁh%fﬁ’?oﬁﬁﬁﬁegﬁe{egmwﬁw@ ﬁggqrﬁ%@ tir é%&?’%\g ﬁh was

followed by removal of the solvent in vacuo and taking up in excess 5% aqueous HCI

solution. The volatile constituents were removed in vacuo, and 33 mg of an amorphous
10  solid were obtained.

Rf (EA) =0.30 MS (ES™): 290

Example 2: 4-Pentafluorosulfanylbenzoylguanidine, hydrochloride

F
FF;:S/ H—Cl
F
NYNHZ
0O NH,
15
a) 4-Pentafluorosuifanylbenzoic acid
2.7 g of (4-iodophenyl)sulfur pentafiuoride (Tetrahedron 56, (2000) 3399) were reacted
in analogy to example 1 a), and 630 mg of a colorless amorphous solid were obtained.
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*): 200

Example 3: 4-Pentafluorosulfanyl-2-methylbenzoylguanidine



kept at -80C during this. After stirring at -78C for 20 m nutes, 100 m of
water were 10 injected, a dilute aqueous HCl sol ution WasNYS&ahdr2064l) ust to
pH = 1, and the m xture was extracted 3 tines with 100 mMl of MIB each
time. After drying over MpSH, the solvent was renoved in vacuo. The
residue was initially chromatographed o? silica gel wth D P/ 2%i0Ac, and
1.60 g of a mxture of 4-pentafluorosul g{nyl benzoic acid and

4- pent af | uor osul f anyl - 2- met hyl benzoi ¢ acid were obtained. This m xture was
15 rechromat ogr aphed under the foI | owi ng conditions: colum: Waters X-terra
250 x 50 nmm + precolum 50 x i:O ‘mp packi ng: C18 10 pMflow rate: 150
m/mn 20 gradient (linear c solvent A water + 2%trifl uoroacetic
acid solvent B acetonitrile RTHE™S x“Solv.B mn [%4 [9%9 0.00 90 10
4.00 90 10 24.00 25 75 25.00 5 9% .00 5 95 31.00 90 10 35.00 90 10
17 Novenber 2006 22 900 ng of the 8. C0 Hpere obtained in the form
of a colorless solid with a retention tifge off 21.14 m nutes plus 360 ng of
4-pent af | uor osul f anyl benzoic acid with apretegyion tinme of 20.18 m nutes
(detected at a wavelength of 220 nm. Rf (D P/ 2°/§-IOAC) = 0.5 M5 (Cr) +: 263;
VB (ES— : 261 5 b) 4-Pentafl uorosulfanyl 2- met hyl benzoyl guani di ne 910 ng

B (an d%ﬁéﬁﬁkﬁ%hﬂ%ﬁ%ﬁggﬁ "W KT Cand the mixture was
st irred &b9 EDé\ wete disgelyedtin 80 mi)of THF fartiyidrowns) danda8@der diopwise at
guanizdi NignPE ¢Hbary Hﬁoﬁ?q QM%Tutﬂ)r%f é%(g lﬁ?‘l&lhﬂﬁ:ﬂ’@&%y@%hé{(gﬁe 'lﬂg&&u%’n ﬁtn

DIVF(anga/g Qfs‘ih i f m nut es
added t BRNATugrRsUl ﬁaylbeaéeipwdmﬁmmom Flenhydigpus) was then
added dropwise at -90°C. After stirring at -90°C for one hour, a solution of 5.15 g of
methyl iodide in 20 ml of THF (anhydrous) was added dropwise. The temperature was
kept at -80°C during this. After stirring at -78°C for 20 minutes, 100 ml of water were
10 injected, a dilute aqueous 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 MgSQy, the
solvent was removed in vacuo. The residue was initially chromatographed on silica gel
with DIP/2%HOAc, and 1.60 g of a mixture of 4-pentafluorosulfanylbenzoic acid and
4-pentafluorosulfanyl-2-methylbenzoic acid were obtained. This mixture was
15 rechromatographed under the following conditions:

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

Time | Solv.A | Solv.B
[min} | [%] [%]
0.00 90 10
4.00 90 10
24001 25 75
25.00 5 95
30.00 5 95
31.00{ 90 10
35.00! 90 10




17 hours. It was then diluted with 200 nl of MIB and washed once wi th 100
m of water. This water was then extracted with 100 mM 1pNoMHher 2065

conbi ned organic phases were then washed three tinmes nore with 50 m of
wat er each tine and dried 15 over MJSO4. The sol vent was renoved in vacuo
and the residue was chromat ographed On%il lica gel with EA. 600 ng of white
crystals, np . 185C, were obtained. Rf ( 0.22 M5 (ES+) : 304 20

Exanpl e 4 N-[2-Chl or o- 4- pent af | uor osul fanyl benzoyl ]guanidine CI HNH FF N4
NH2 F O a) 2-Chloro-4-pentafluorosul fanyl benzoic acid 25 20.0 ml of TMEDA

ver e di ssE fi the 1 ddmﬁ&unﬂﬁef@&ﬁﬂéﬁfé&ﬁkhéﬂm 6?a%ofo‘?|@§§§6|?d1&ﬁx h et ween

-80C and 9 In cyc ane. vvere

uti on of sec-
added. TREN ‘Oé'tt"'ﬁetoé%eﬁ{aMée%B g nen gerosyifapylbenzsic aeid with
4- pent af4 vetention tiaeydfizM1®ntnatesddéctatphea dalvelghgiPon2®hmIHE (anhydrous)

for 2 nott OPERPDASFEE 1| 1772, 2  hexach el hin0d n eBV'%t B rdef 0°

(anhgdr ous) were added dropwi se at -90C. The mi xture was allowed to warm

to -70C, amd,eh&mm , Rd.m ﬁ%n%’yl Sﬁ% dropwi se. The sol vent was
WPr sl Eenseig

renoved |n vacuo veénber 2006 23 chromat ographed
on sili g efi4- ﬁemalﬂugma@lianyl§~mex§hsdbemmc acici wexe gissalved ini2s ol o BIMF ned

as a par(bhu @rroms,s aei4|41 p‘hpr& el werdl add@d’ét%%"%qa the Pmﬁﬁfe'\@aé ghaced af?@r foM1)

5 b) N | L]
2- c)hl or cf’z Elow@r{tsg r1ds na {l‘ﬁ'g«usjné@“é 033“5%@@%‘@@%5@@ il r% arof KOBNE
ﬁ anhydr omene stimckd :ato HUtmlJcﬂDM’s (@hh g\mtel:éw@lﬂ@b rrﬁﬁuAtlé(g) L(]gtgumsn g for 2

ours r azo
ourS. " SSHlHGS 2.k b e Rt Car e Bk i et S P8R g
of guani Ui heursy tiveashtheni dilatechwih 200ahl GNWT Baarid eashisd onees withdddm! dif opwi se.
The sol yiAmR MRS wiitdr WS tiRdn Shrdd@ed Mn™MobinFar RS, TR LnBIRbY brgahie! the

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 (ES*): 304

20 Example 4 N-[2-Chloro-4-pentafluorosuifanylbenzoyllguanidine

H%NH
NH

O

~
8
F

a) 2-Chloro-4-pentafluorosulfanylbenzoic acid

25
20.0 ml of TMEDA were dissolved in 150 mi of THF (anhydrous) and, at a temperature
between -80°C and -90°C, 83.0 ml of a 1.25M solution of sec-Bul.i in cyclohexane
were added. Then, at a temperature between -87°C and -93°C, a solution of
4-pentafluorosuifanylbenzoic acid (example 2a) in 50 mi 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 m! 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



I m dazol i de was added dropwi se at RT. The reaction m xture was left to
stand at RT for 15 16 hours and then the sol vent was renmongemyer ¥&G30. The
residue was taken up in 50 m of EA/20 m of water and washed twice with
20 M of water each tinme, and then twice with 20 ml of a saturated aqueous
NaCl solution each tinme. Drying over MgSO4 was foll owed by renoval of the
sol vent in vacuo. The residue was chrorr3§ographed on silica gel with EA,
and 90 ng of the product (anorphous) were obtained. 20 Rf (EA) = 0.13 M
(ES+) : 324 (M+l)~ Exanple 5

N[ 2-(4- fulsi b, l.b rﬁl@é‘gl FNF
3 L ~( NH&hréﬁf:é??@%lﬁ%éM)lgng% a éﬁeﬁlﬁppﬂg&c@ﬁ@r&g gref)@r?'r !3. uor'%g[]ﬁ P gﬁ%%‘grr?zoate

4.3 g ofogamd@%aﬁaﬂ%@’aﬂﬂiﬁﬂﬂﬂﬁ{f anyl benzoic acid were dissolved in 50 ni
of nmethanol and, at RT, 5.6 m of SOCI2 were slowy added dropw se. After

boi ling yn o ef.l ux for 6 hours and renoval of the vo]ati +
cglns!ti'?u h&gl’:{%ﬁggﬁfa" é#é' resi due was 17 Novenber 2006M32&35 a#g%(MfS”n 100
m of5 toluene, and the volatile constituents were agai n)remévig ig b;/acuo.
4.1 f I ' r ' , HEP/DIP 1:1) = 0.

Met hgl 0zb)?ﬂﬁ?Tfﬁﬁb@E‘E@%@k@f}%ﬁ%@%@ﬁ%ﬁ%ﬂﬁﬂ%ﬁw benzoate 300 ng of nethyl
2-chl or o- 4- pent af | uor osul f anyl benzoate, 113 ng of 4-fluorophenol and 659
1300 The SRS EotioRe 8 Moy izl abiB WRHE didl el Sirbof Bhaset 0
and wash@ahygroushagd.yak RT 512 meroffaPEweesadded.nRtirring gt RJ fov@rhawisesulied

f ol l1@gnedinhie iteRvadiaff imilAgolRlel vent in vacuo. 120 ng of an anorphous solid
Frow r atBongsdar gt etk PLHwad dRsoed it 5 Mr i aamarous), ana % *°
solution of 344 mg of guanidine hydrochloride in 5 mi of DMF (anhydrous) were added
dropwise. The solution was stirred at RT for 30 minutes and then a solution of the
imidazolide was added dropwise at RT. The reaction mixture was left to stand at RT for
15 16 hours and then the solvent was removed in vacuo. The residue was taken up in
50 mi of EA/20 ml of water and washed twice with 20 mi of water each time, and then
twice with 20 ml of a saturated aqueous NaCl solution each time. Drying over MgSO;,
was followed by 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
Ji Q ;~—<
F—S NH
7\
F g O
o]
F
25

a) Methyl 2-chloro-4-pentafluorosulfanylbenzoate

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



0-3 min 5%\ -14 nmin 95%A; 15-18 min 95%\; -20 nmin 5%A colum: XTerra C18
5pm 30 x 100 nm 20 20 ng of an anor phous solid were obt gy NeembRhoGd | 1 ca
gel (HEP/DIP 1:1) = 0.44 c¢)
N-[ 2- (4- Fl uor ophenoxy) - 4- pent af | uor osul f anyl benzoyl ] guani dine 25 270 ng of
KO -Bu and 324 ng of guani dine hydrochl gride were stirred in 1 m of DWW
(anhydrous) at RT for 30 m nutes. Then #4sol ution of 54 nmg of nethyl 2-(4-
f I uor ophenoxy) - 4- pent af | uor osul f anyl benzoate in 1 m of DWVF (anhydrous) was
added. This was followed by stirring at RT for 2 hours and then pouring
into 10 Hkeffupat RI0 mPBf tohfinds inA%hk s e ihon and
extracti nqq 3 tpil%s W t i?m _g’f MI'B Qg%g?&nﬁtﬁ%g%éﬁgﬁﬁgqﬁ@@eé&vgs
washed Wi d-he fr cRledesspilwerabi@inedi over MySO4, and finally the
sol vent was renoved in vacuo. 20 ng of an anorphous solid were obtained.
35 Rf (F T VB, (ESH) @ 400 (Mtl)+ Exanple 6
N-(2- %Fﬁ{/qﬁfﬁéﬁt@ ‘Gg’r%%ul f anyl benzoyl ) guani di ne 17 Novenber 2006 25 H2N
O/-8M2 NFF FS FI - Fa)
1'DiCh|0)0!PiE - (A4 = 4~ 142 |.fanyl.benzene 5 5.4 g of KO Bu
wer e di 560 v{erﬁx?n(%ﬂj%m%%4?ééﬁﬁ%g%ﬂﬁﬁéb%o €of THE (anhydr ous)
and cooled to -73C. A solution of 3.0 g of 1-nitro-3-pentafluorosulfanyl -
benzene sl df Wbty 2GRRa-4- Ty ]
dr opwi se (ilg%a idlrgi as posﬁ Eféé‘ QES%IUI Pnénu egjﬂ{?i@gg?ﬁ%ﬁpﬁ@pﬁgﬂ&d
t enper at €O I“E)i'ti\lof ?&OTW‘?@Q?W dria sl of DMIe {anhydraas) dnst stisred af nut e
and 10heM 2@ ONThef mixharel i@ kheir Sl dwie s Eodlanths diflitedlwitpY b%@g&g e wasf.‘éhed

of wa

and war to RI. -The reactio Xt ur e. was ured intg er and

extract g%g@etsim5\ﬂ’tq{ “ﬁ%r fc H]m@H 'Qgéét’@E&Q% wap follawachby: rerpanal € was

t hen wasthedsodvenit iresasid. H28(nglof ah amemhousiselld Aeve ebtaiied SR8 wepbut i on
chromatographed on reversed phase silica gel:

15 flow rate: 30 ml/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.
Rs silica gel (HEP/DIP 1:1) = 0.44

¢) N-[2-(4-Fluorophenoxy)-4-pentafluorosulfanylbenzoyllguanidine
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-pentafluorosulfanylbenzoate in 1 ml of DMF (anhydrous) was added.
This was followed by stirring at RT for 2 hours and then pouring into 10 mi 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
MgSO;, and finally the solvent was removed in vacuo. 20 mg of an amorphous solid
were obtained. '

35 R¢(EA)=0.22 MS (ES+) : 400 (M+1)*

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



each time. Drying over MgSO4 was fol |l owed by renoval of the solvent in
vacuo. The 15 residue was chromat ographed on silica gel 1WNbGRed 206 1: 10,
and 3.0 g of a colorless oil were obtained. Rf (EA/HEP 1:10) = 0.78 20 b)
2- Met hyl - 5- pent af | uorosul fanylaniline 2.0 g of

1-di chl or onet hyl - 2- ni tr o- 4- pent af | uor osy| f anyl benzene were di ssolved in 25
m of DME and, after addition of 200 nésof Pd/C (5% and 100 ml of a
saturated agqueous NaHCO3 sol ution, hydrogenated under 5 bar of H2 for 54
hours. The catal yst was then 25 renoved by filtration and the reaction
solution was extracted 3 tines wwth 50 mMl of MIB each tinme. Drying over
MpSHA was foll owed by renpval of the sol qup,Q in vacuo. 1.1 g of a
colorless oil were obtained. Rf(DIP)=0.4 % 2- Brono- 1

- met hyl - 4- pent af | uor osul f anyl benzene 17 W\ov 22006 26 1.6 g of

2- met hyl - 5- pent af | uor osul f anyl ani | | ne wepe Wissolved in 15 n of gl aci al
acetic acid and, at 5C, 3 ni ofF.a,4 igueous HBr sol ution were added
dropwi se. A precipitate formedFdfi & - Then, at a tenperature between
0C and 5C, a solution of 0.52 gFo)‘: N2 in 3 ml of water was added

dropwi se over the course of 10 5 mnutes. This solution of the diazonium
salt was then poured into a suspension of 1.2 g of CuBr in 10 mM of a 48%
aqueous ipr S'DJDIE:IM@Fbrﬁéﬁiyﬂ-.@-rﬁfro-qf-pébﬂbﬁuoro&!fé iBhAheRT for 30 mnutes was
foll d by dilution with 50 of water and éxtraction 3 times with 50 ni
of DI*P each tine. The organic phase was then washed twice with 50 M of a -
sat ur at eamué&msmammﬂwd inr2%emt bf DMPE(ariPydidis) @nar20MPeX TWRs f ol | oved

R (e (i) oA GRS 750 B Sl c%a?g@reﬁr%e SDERIAMPTENBNE oot o
15 200 @er@mmﬂ ml oh@HK) inglpmh bADIMPPO (arhyidfaus) wasethearmeidedrdrogivissol ved

of &?chéw S5l g QUMD Repl 1 Gufpotu sty £7C.The 1

tri pifenyMbfigienas stivied at o2iiedfor ana mmte aﬂd(thﬂre1 furd ob glacial agetie aciddh| 15k
under CinlJBﬂm@tr?érfa)Wé'ﬂérn EctBt &FRUNSrmhéd tcﬁR'irOvhé reg&agmﬁaﬂ@%%éeggp?é& goe

Wit hd:alq %@ﬁgﬁ“g%;waig | %nrﬂ @%f%fﬁgd QQHF%%WEB 100 BLotEHC Bash tre. HAeeIganid ne.
phase was then washed 3 times with 50 ml of a saturated aqueous Na,COj solution
each time. Drying over MgSQ, 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.

R¢ (EA/HEP 1:10) =0.78
20 b) 2-Methyl-5-pentafluorosuifanylaniline

2.0 g of 1-dichloromethyl-2-nitro-4-pentafluorosulfanylbenzene were dissolved in 25 mil
of DME and, after addition of 200 mg of Pd/C (5%) and 100 ml of a saturated aqueous
NaHCO;s 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 ml of MTB
each time. Drying over MgSO,4 was followed by removal of the solvent in vacuo. 1.1 g
of a colorless oil were obtained.

Rf (DIP} = 0.42
30
C) 2-Bromo-1-methyl4-pentafluorosulfanylbenzene



Drying over MgS™4 was foll owed by renoval of the solvent in vacuo. Reversed
phase chronatography afforded 17 ng of an anorphous so}7 ”dovdziepBdagar aphy
met hods: 3 HPLC runs; 1 run with gradient 1, 2 runs with gradient 2. 25
HPLC. gradient 1 and gradient 2, running time 20 mn for both Mbile
phases: water (double-distilled) + 0.2%JIFA, acetonitrile (Chromasolv);
flow rate: 30nl/mn Colum: Waters XtefraTM Ms C18 5pm 30 x 100nm MS:
standard 20 min, fractionation: by time 30 Gadient 1. Gadient 2. 0 - 2.5
mn 10% ACN 0 - 2. 5 rrin 10% ACN 3.0 rrin 25% ACN 3.0 mn 20% ACN 14.0 mn

75% ACN 1. gDomrm ntamo%guwan HINENvére. @séﬂt%ﬁﬁ%&“ﬂ}'&aldﬁal 2cBti@ 10%

N1 2o ot 70 BT at 6 %UF/EGI“%@@HHEH%H% Solfioa wiere e ﬁ%oawme A

(2 mﬁt gyl pr‘éemateafdrmda:mmfgathid D'ﬁ@f:oéitga t’émﬁer\mr@ tsatﬁééh 03@ e{rﬂj Q”Gﬂa szlluﬁwf
anhydr r rred a ours.
5 A gngs‘# é5§ g’%’ fg@%[éé 1"?%%“ %tﬁﬁ"‘@? ag’%refa qupM? rﬁvcﬂrﬁ'ée ﬁ9H'Ps&ﬂfl'®r| de were
di ss&l veminutes. T his sdutlanwmmdmzmﬁnaaalt wasthen patrddlintoa siépension ef 1.2T¢i s
| ut ' .
i dazol 7 qeuiBiR {(CHFB! 2480, 2gagoNE piBraoNBH L 16 TN BRuY SURCACRE o e
i n vacuo30 aieutes wasdellened hydilutiee withp59 ml obwaten anst exteaationahtimadjwitht 22 t o
pH = 9 VMBHQHFUQMWH@' eld@me phﬁaé%mgh% W gtdoarﬁtbpéﬁ 3 times
ver A was fal

with 10 0 renoval of

thesor veuaed dauasis NarGa solita SPCh i inc,ever e Ounast owed . o' g

of tibe peasvel oftheasuvarinivacwd.i 16 gléf FRmobfé\bilwdle2DtABEES) @ 304 (Mrl)"
NHE i nhi bition nmethod 20 The NHE-1 inhibition 1C50 [nM was det ermi ned as

follows: FLIPR assay for determining NHE-1 inhibitors by neasurenent of the
r ecover \Ri(MTBh-pantane af9~e@H6&d cel | |ines which express human NHE-1 25 The
assay is carried out in an FLIPR (fluorescent inmaging plate reader) with

bl ack-
d) 2-Methyl-5-pentafluorosulfanylbenzoic acid

15
200 mg of 2-bromo-1-methyl-4-pentafluorosuifanylbenzene were dissolved in 6 ml of
DMF, 3 mi of tri-n-butylamine and 0.5 mi of water, and 129 mg of Cs,CO3 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 ml of EA and 30 ml of water, adjusted to
pH = 2-3 with agueous HC! solution and extracted twice with 30 mi of EA each time.
Drying over MgSQ4 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: 30mi/min
Column: Waters Xterra™ MS Ci3 5um, 30 x 100mm
MS: standard 20 min, fractionation: by time

30 Gradient 1: Gradient 2;
0—-2.5min 10% ACN 0-2.5min 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)



wal l ed 96-well mcrotiter plates with clear bases. The transfected cell

| i nes expressing the various NHE subtypes (the parental7 ggtdmier DEd-AP- 1
shows no endogenous NHE activity as a result of nutagenesis and subsequent
sel ection) are seeded the preceding day at a density of -25 000 cells/well.
[ The growt h nedium for the 30 transfecé_?d cells (lscove +10%fetal calf
serun) additionally contains (418 as s€fection antibiotic in order to
ensure the presence of the transfected sequences.] The actual assay starts

with the renoval of the growth nedium and addition of 100 | of | oading
buf f er wel | N-B-métRAE peAtlidrostifatNIBERASyPRSAINE ) - - (and 35
- 6-)carB§)§<yfl uoregzcei n,  acet oxynet hyl Q%t er] im 20 ' NH4Cl, 115 nmM chol i ne

chloride, 1 MM Md 2, 1 MM CaCl2, 5 nM KCI, 20 nM HEPES, 5 mM gl ucose; pH
7.4 [ ad) uBtregl ofiRirhetk@Hb)pentafucresifangitenzbR adid Webd@ drBoRled3n @ Mmpsf BMF

b neepdiobé) B8 gt of T rECaicl SrediR  fralBakES on b, and
\c/iVi t hBNH4ACI whi ch nakes the cells slightly alkaline. [The nonfl u;)relscgnt
e prec : - : ' . .

stech | <oRgeiad Foe M drioBsy SRl s R GNER IR Ehiouts Bes ionRee
est er asd 3 Mhot @mhstdfﬁo@s DiMiupadissrred @t RDfari3luminytes.hkhis saldtion obthie er whi ch
CoT| A ot Rl ricay o s B8 ot Lani
(133.8 M ol hglrsn| szv, n wasfemeved I yaguosanaiheyesidue wastaken apdn2,

\(/)\/i ?EOE\A MBﬂWatérr.aﬁi ﬁa;ugudart%H 5 e&ﬂ%th HE]BE;&AS ﬂtm%he HJtrléﬁQ?Fiss vgéé ?ollléviegfbyé'gt efl
possi bl dracfiod 3 s Wi e BERA R G, DBindSresfianDeior PUBWRIDY oo o
consequeno®vaf oft the solventdn vacud. lGhrertatographiXiof silicange! with EAtafotédd Wl0amg

aci di fi eathOR:dqu H’% a@n&p o8 @) id.15 Since the equilibriumof intracellular

tqﬂ I\ﬁg an(?IP 1S gl ?

NH4'  wi sturbed by the renoval of the extracellul ar
NH4' and by the subsequent instantaneous passage of the NH3 through the

cel hsmendyr = b washing process results in H+ &RA N s t he
celhg, aﬁﬁ§ﬁ§i;j?ﬁe cause of the intracellular ac&§¥?§ggtggﬁkmiafg may
eventually lead to cell death if it persists long enough. 20 It is

i nportant at this point that the washing buffer is sodiumfree (<1 M\
because ﬁétragﬁllulqh aodiun1ions woul d | ead to an instantaneous recovery
of the ﬂhi WHP 8H'n? Q activity of the cloned NHE isoforns. It is |ikew se
important for all the buffers used (loading buffer, washing buffer,

recpyer Yrhe NHE-1 inhibition 1IC50 [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 (fluorescent imaging plate reader) with black-
walled 96-well microtiter plates with clear bases. The transfected cell lines expressing
the various NHE subtypes (the parental cell line LAP-1 shows no endogenous NHE
activity as a result of mutagenesis and subsequent selection) are seeded the

| preceding day at a density of ~25 000 celis/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 well (5 uM BCECF-AM [2',7"-bis(carboxyethyi)-5- (and

35  -6-)carboxyfluorescein, acetoxymethyl ester] in 20 mM NH4Ct, 115 mM choline
chloride, 1 mM MgClz, 1 mM CaCly, 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



buffer) not to contain any HCO3- ions, because the presence of bicarbonate
woul d 25 |l ead to activation of |nterfer|ng bi car bonat e- 2

regul atory systenms present in the parental LAP-1 cell line. The microtiter
plates with the acidified cells are then (up to 20 mnutes after the
acidification) transferred to the FLIPR_In the FLIPR, the intracellul ar
fluorescent dye is 30 excited by Iightzﬁith a wavel ength of 488 nm
generated by an argon | aser, and the neasured paraneters (l|aser power,
illumnation time and aperture of the CCD canera i ncorporated in t he

FLI PR) afrPcuBEﬂéﬁfb c@?ﬁ Bf HECESRSWit) HY RRGRECE e ;ﬁﬁu&@ r'de
ﬁita!ﬁ?&rﬁﬂ?r?%w% { BpaviN mﬁu@ﬁ&a&ﬁﬁ%ﬁgﬁ? Jpfe oo
Noverber L0 ““’"mﬁmi‘“’ UPRSEUrSON BORGE-ARNIY, s esfirt Mlenitfing pofEanIc T 7
00 o1 or The @&et@?yysﬁc?%&cﬁgg’f e A b e Btk el o D

mV Ceill 2ester&sesiiM K2HPO4, 0.23 nM KH2PO4, 10 nM HEPES, 5 nmM gl ucose; pH
7.4 [adjusted with NaOH ) by neans of the 96-well|l pipettor incorporated in
the FLIPR, 5 Positi ve control wells (100% NHE actjvity) are those to whi ch
pur e recﬁﬂ@Fv‘”‘bW pligny Or&’@d@mutmthé loading puterwhich sostains NKi4E! and fige y)

ost SubSeRro ARl i NRShing tacimbe i'a <t fBchiF CRARRTRUMAAY, [or

t er mi nat Wh i eaeh caserdq8ud ehwaskingtiwiferi(h33.89nM drplima ehlatiged 4t7amid KCl,
expotQ ed1 26traMt kgl 1.25 iB:CaClpr OFTamil KHP oy G2 mM 430, Saiaul at es

he | C50nEERSb: Y OfiseSeL i/ Eiusies W ReTkr B TEaauBr QeI SETHaRG 11 s

not | i nethe welly 8BINAYBOLIZS pkpessibtientThid washig stepterbéeeid fpdé BCECF-AM
decr easi %gcil %It@cé% ﬁ'édﬁs@é e%@@ﬁhg%‘l’no@[ bllet?\eleg&%m INﬁfp; é&ﬁ%ﬂ dpirgg%c%lllﬁl%t

for eval | on of urenent tThe par
f | uor escaegidification (repbp8idi&d).controls is Iinear. npl e NHEL i nhi bition

| G505 nMyintedfid eqathﬁﬁ&m oF u]rﬁa('::’elluf%r%@l%"‘ %v.&?ﬁﬂ% ard l-?lo 153d|§FurBQH %R}*%ﬁ‘é 2006

removal of the extracellular NH4* and by the subsequent instantaneous passage of
the NH3 through the cell membrane, the washing process results in H* remaining

inside the cells, which is the cause of the intracellular acidification. This may eventually
lead to cell death if it persists long enough.

20  Itis important at this point that the washing buffer is sodium-free (<1 mM) because
extracellular sodium ions would lead to an instantaneous recovery of the pHj through
the activity of the cloned NHE isoforms.

it is ikewise important for all the buffers used (loading buffer, washing buffer, recovery
buffer) not to contain any HCOg3" ions, because the presence of bicarbonate would

25 lead to activation of interfering bicarbonate-dependent pH; regulatory systems present
in the parental LAP-1 cell line.

The microtiter plates with the acidified cells 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



WO 03/097591 30 PCT/ EP03/ 04669 Patent clains 1. A _

“pent af | uor osul f anyl benzoyl guani di ne of the formula | anp/ §6vdnlber RB0F R3 R3
QiF jr #JRLFFi' RL NNHFNNH F/ZRA/ YZ FRAONHZR ONHZ 5
I 1l in which RL is hydrogen, alkyl having 1, 2 3 or 4 carbon atons,

al koxy having 1, 2, 3 or 4 carbon ato Br, I, CN, NR1IOR11,

--(CH2) n-(CF2)0-CF3 or -(SOMg-(C Hg§$(c F2)s CF3 10 R10 and R11 are,
i ndependent|y of one anot her, hydrogen aIkyI haV|ng 1, 2, 3 or 4 carbon
atoms or-CH2-CF3; mis zero 1 or n g, r and s 15 are,

) 01 1
I ndepen i vl CN,
SOZCHSdf% %ﬁé@% ol Hzi§ it fed %l?dlh gg %g d?if?v G%Tg?@%q 8 oM

car bon at ky1 920 iy 3# '0 MM whi ch
1, 2, 3 léh‘IgBGz;ydﬂo'ngHEPE& 5rmM glalcoe@,I m‘dé’d& bﬁjd&t&@m:ﬂndﬂa@ﬁl]}ab;omanh of s
zero r LS zero or r 2, 3or 4, 1is zeroor 1; 25

| e Bl olppiff Intorbortedinhe FLAR

5 Positive control wells (100% NHE activity) are those to which pure recovery buffer is
added, while negative controls (0% NHE activity) receive washing buffer. Recovery

buffer with twice the concentration of test substance is added to all the other wells.
Measurement in the FLIPR terminates after 60 measurements (two minutes).

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 1C5q values for the substances. Since the progress of pH;j 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

16  which the increase in fluorescence of the positive controls is linear.

Example NHE1 inhibition IC5q [nM]

1 237
131
14.5
220

12000
20.3

ot (& j N




which is unsubstituted or substituted by 1, 2 or 3 radicals selected from
the group consisting of F, d, Br, I, -Qu-(CH2)v-CF3, alkmsVed¥p¥bodes 1, 2,
3 or 4 carbon atons, alkyl having 1, 2, 3 or 4 carbon atonms and 30 - SO2CH3;
t is zero, 1, 2, 3 or 4; 17 Novenber 2006 31 uis zero or 1; v is zero, 1,
2 or 3 or Ris -(CH)wheteroaryl, 5 which is unsubstituted or
substi t uV@ OBY0W59 or 3 radicals selecB@d from the group COWREPOBIEIGE0 F,
a, Br, I, -Ox-(CH2)y-CF3, al koxy having 1, 2, 3 or 4 carbon atonms and
al kyl having 1, 2, 3 or 4 carbon atons, -SQ2CH3; wis zero, 1, 2,30r4; 10
X i's zer pafint blaifisi S zero, 1, 2 or 3; R3 and R4 are, independently of one
anot her, hydrogen or F;, and the pharmaceutically acceptable salts thereof.
15 2. A conmpound of the fornmula | and/or 11 as claimed in claim1, in which
the mean ngtsp@hﬁﬂu&odmahpm@ﬁzoﬂgnké{ﬂndiﬂ@%frtﬁe%rn%la%ﬁa/o‘i||Car bon at ons,
al koxy having 1, 2, or 4° carbon atons, F, R10R11, -O CH2-CF3 or
SO CH2) r CF3; 20 RlO and R11 |ndependently of one anot her hydrogen, al kyl
having 1, 2, 3 or 4 cafpon atons or -CH2-CF zgro, 1 or 2; r zero or
1; 25 R2 hydrogen,rs: - SRRCH3, - (Sh) z- (:C&R—Q)’k CF3, al kyl having 1, 2, 3
- or 4 carbon atons, C yl having 3, 7 _/rbon atons, in
which 1, 2, 3 or & hy atwns nﬁyl be ré:pIFgc | uorine atons;

F
=S \l/ N NH,
[ g

F R4 O  NH,

in which
R1 is hydrogen, alkyt having 1, 2, 3 or 4 carbon atoms, atkoxy having 1, 2, 3 or 4
carbon atoms, F, Cl, Br, |, CN, NR10R 11, -Op-(CH2)n-(CF2)o-CF3 or

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

are, independently of one another, hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or ~CH2-CF3;

m is zero, 1 or2
n,o,p, g rands
15 are, independently of one another, zero or 1;

R2 s hydrogen, F, CI, Br, I, -CN, -SO2CH3, -(SOR)z~(CH2) -(CF2); -CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalky! 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;
z is zero or 1;
k is zero, 1,2, 3 or 4;
I is zero or 1;

25 or
R2 is -(CH2)t-pheny! or -O-phenyl,

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

2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or4 carbon atoms and
30 . -S02CH3;

t is zero, 1,2,3 0r4;



h zero, | or 2; 30 z zero or 1; k zero, 1, 2, 3 or 4; or R2 phenyl or
-0-phenyl, which is unsubstituted or substituted by 1 or7Rovcaticsabss
selected from 35 the group consisting of F, d, -Qu-(CH2)v-CF3, nethoxy,
et hoxy, alkyl having 1, 2, 3 or 4 carbon atons and - SO2CH3; u zero or 1;
17 Novenber 2006 32 v zero, 1, 2 or 3;.,0r R2 heteroaryl, which is
unsubstituted or substituted by 1 or 2 PAdical s selected from 5 the group
consisting of F, d, -Ox-(CH2)y-CF3, nethoxy, ethoxy, alkyl having 1, 2, 3
or 4 carbon atonms and - SQ2CH3; x zero orl; y zero, 1, 2 or 3; R3 and R4 10
i ndependent |y of ong; anot hepehyslrpgen or F, and the pharnaceutical ly
acceptable salts thereof. 3. A conpound of the fornmula | and/or Il as
claimed inclaiml & 2, 299 dn2t9fe; neanings are: 15 Rl hydrogen, al kyl
having Xor 2, 3 or 4 carbon atons, nethoxy, ethoxy, F, O, NRLORL1,

- O CH2- Ofia = q.;@‘}%r i R10 and R11 i ndependently of one anot her
hydrogef\lﬁal Q?I@ﬂ?)&‘ﬁg ’r@h?, or 4 carbon atons or-CH2-CF3; 20 m zero, 1
(ﬁr 25 rlerOBOr 1;4vRﬁcHnia:inNIg.¢mtithed6fisub§E)21|@d33y1,(5@;31adi6h@)§@6&§df@hk%'
aving 1, 2, or 4 thé ik coit vil .da : ; ar bon
Ao Mg SR SR SREPPES o Bt £ °0n

atons, in which 1, 2, or 4 hydrogen atons nma "uori
at ons: 2, 3 or 4 carbon atoms and alky! having 1, 2, 3 or 4 carbon atoms,
~-SO92CH3;
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, independently 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-CH2-CF3 or SOm(CH2)-CF3;
20 R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or —CH»-CF3;
m zero, 1 or 2;
r zero or 1;
25 R2  hydrogen, F, Cl, -S02CH3s, -(SOp)(CHo)-CF3, alkyl having 1, 2, 3 or4
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 zeroor1;
k zero, 1,2, 3 or4;

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 zeroor 1;



h zero or 2; =z zero or 1; Kk zero or 1; or 30 R2 phenyl or -O phenyl,

whi ch is unsubstituted or substituted by | or 2 radi cal 57 §gt@edeedodg om t he
group consisting of F, O, -O(CH2)v-CF3, nethoxy, ethoxy, alkyl having 1,
2, 3 or 4 carbon atons and -SQ2CH3; v zero, 1, 2 or 3; 35 or R2
heteroaryl, 17 Novenber 2006 33 which g unsubstituted or substituted by 1
or 2 radicals selected from the group nsisting of F, d, -O (CH2)y-CF3,
nmet hoxy, ethoxy, alkyl having 1, 2, 3 or 4 carbon atonms and - SO2CH3; vy
zero, 1, 2 or 3; 5 R3 and R4 hydrogen; and the pharnmaceutically

accept able salts thereof . z4ro A rgopss for preparing the conpound of the
formul a I and/or 1l and/or the 10 phar maceutical |y acceptable salts

t her eof ,%"whi ch conprises reacting a conpound of the fornula Il1l and/or 1V,
R2 FRBRBB Eﬁbt&baﬁllRl FLF-;/SFMI/ FL FFRAORM R O III IVin

which RL to R4 have e ted| or dLis
| eaving 15 group W?#héﬁq éﬁ‘sﬂ%’gﬁ@ﬁ%aﬁ? aayebgh?wﬁ 'Cé‘{?o%ell?qtﬁ&?aﬂ" vmth
guanPdine. 5. A conBYuSEPU cangistingohlt.4N -Gurlfe Faneshoxys ethoxy, alkyl
pharmaceutical |y aceapingbl,, 3 or 4 carbon atoms and -SO»CHg;

X zeroor 1;
y 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-CH2-CF3 or -SOm-(CH»)-CF3;
R10 and R11
independently of one another hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or —CH»-CF3;
20 m zero, 1 or 2;
r zeroor 1;
R2  hydrogen, F, Ci, -SO2CH3, -(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
25 atoms;

h Zero or 2;
zeroor 1;
k zeroor 1;

or
30 R2 phenyl or -O-phenyl,
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 -SO2CHz3;
v zero, 1,2 or 3;
35 or
R2 heteroaryl,



salts thereof as clainmed in one or nore of clains 1 to 3 for use as

medi canent. 20 6. The use of a conpound of the formul a 17 @egder bbog@and/ or

t he pharnaceutically acceptable salts thereof as clained in one or nore of
claims 1 to 3 for producing a nedicament for the treatnent or prophyl axis
of acute or chronic damage, disorders Oé i ndi rect sequel ae of organs and
ti ssues caused by ischem c or reperfusi A events, for the treatnent or
prophyl axis of arrhythm as, of |ife-threatening cardiac ventricular 25
fibrillation, of nyocardial infarction, of angina pectoris, for the

treatment or prophyl@Kich is @hslbseRHOrsuBsarited bl NeorBridical Eeles s om
states of the peri phﬁr

: eryo t o) t o) f
i schenic states of peri ﬁ%rﬁgp%oﬁgfrg{'gﬁlsﬁ Ehg}{t'ng%%é)}@g#’ @ﬁgoxﬁrétﬁhﬁ%nélk@r
prophyl axi s of st at eldaing dhdck or dfcagberataras andwbQ®Has | ul ar proliferation
represents a primary, or segondar use, of cancer, of netastasis, of
prostate 30 hypertro’bhy an%quf?’pZBg?ate hyper pl asi a, of atherosclerosis or
of distuRBargki84of |ipid 17 Novenber 2006 34 netabolism of high blood
pressure, in pmr&rbg?}'ar essential hypertension, of disorders of the
central nervous system especially of disorders resulting from
over exci eadthe pharmacedicalnaccepiahle selte gherepby or centrally induced
convul sions, or of disorders-of the central nervous system especially of
anxi ety states, depressions, or psychoses, for_ the 5 treatnent or
or ophyl a8 s A PrageRSIoRRIGPANEE fuh BOMPOUNG o thes faraia | ardlpNl Bpdfordhe | at o
daneqe f pleamsicebttalt; acdeptibiesans tsoreof, whiclPte@ipsiséS fatcting @ ddrAdund of

endot hel jal .. _dysf,uncti of intermttent claudication, for the treatnent
or prophtl/'\eanerM%fIqurﬁf(‘g'{Hivc di sorders of internal organs, fibrotic

di sorders of the liver, fibrotic disorders of the kidney, fibrotic

di sorders of vessels and figerotic disorders of the heart, for the treatnent
10 or prophylaxis of heart |failure or of congest Ve hR&aart failure, of acute
or chronic inflammuatf® i Bts, of disordefs)eauspd b¥$protozoa, of

mal aria and of cocci dios poul try, and fgr Hs>e S 1gical oper ati ons
and organ transpl angati oR preservi ng and rFst @ transplants for
surgi cal procedures jﬁb{ prirevent(l ng age-rel ated } ge, for
produci ng a medi camén # ragt edgagai nst agi ng oR4f or

for the treatnent and reduction”of the cardiotoxic efgectg in

t hyrot oxi cosis or for producing a diagnostic aid. 7. The use of a conpound
of the formula | and/or 1l and/or the pharmaceutically acceptable salts
thereof as clained in one off nore of claims 1 to 3 in™onbination with 20

ot her nedi canent,s ctivye ingredients for produci ng.a nedicanent fqr the
L1 eat merih WHCH RdpayR4 fRve die mednings, st dRicdimshoeantips 3 4 & foR 1970ng ect
sequél aegrolipavhicinean asalilyl wslergo aadeephitiy substitativs, with jeasitingsi on events,
for the treatnment or prophylaxis

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 Il 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




of arrhythmas, of life-threatening cardiac ventricular fibrillation, of
nyocardi al infarction, of angina pectoris, for the trept RBRmEE 2006
prophyl axis of ischem c states of the 25 heart, of ischem c states of the
peri pheral and central nervous systemor of stroke or of ischemc states
of peripheral organs and tissues, for tgg treatnment or prophyl axis of
states of shock, of diseases in which céllular proliferation represents a
primary or secondary cause, of cancer, of netastasis, of prostate
hypertrophy and of prostate hyperplasia, of atherosclerosis or of

di st ur bapeohbnd, iop h@rxrmb@@wes%m\re Gh darw&maﬂ etndf) rwf%f@%%n bf did8rddrs gk ar

h d |
cspect alhp ST SBVELR SYRlesh SSPRGA SRR aPEWlNg fiop GYorenalahly of i as
epi | epsyCHB, sach uaa|dp;4epsgdunemtcau§y\md1?¢emeo?\§gsn@iﬁs djrrgglcb@rgeug:oftth@ gﬁggglg al
nervous

for ' the 19805 Sk ERF SshBLaly BlaRKEntish, BrBhisshPRcEyiitas Mabe.

mel | Bt udrgatremipor oropmnlaausjafm:rfswmdﬁ:amdahbdaabetasfmelhnmr(hbiBM cmﬂate

] Sor e qarhAge o iabRIE, BPARbIBLLAL &kycﬁéquaag %%y|t@§grd5ﬁ%§a§iheg§ [ s of

cl audi cat 1 t ment %
i nt er naldyséingdies, of in!ﬁrmltt@tmlwww dor thedraatment of pnopbyhamsmfs‘chmms of

the ki drtﬁé’ordfarsbbphtémd! é@éﬁ@rﬁbrotlc dusb?dé\l@.\tﬁ@i’ﬁ)@nve@%oué@nébfrd and

fibroti at ment ¥ aX|s of hear t
qr

| sor.der.s
il or o ANSE g Shotirs Ghrssels fin Bbrasic disareroe! haieanc1ardhe hiastmany
di sabderas, probhyldx13mf¢+east feituwreent diyopyestvaoearefailid, df hau sk sHrorcci di osi s

transpl el YiadhEr %imﬁ%ﬁ%%&&ﬂ& B a2 Rt it

pr oceduriepouttoy, apddoeuseg fog saggicaleperations asd ergdraingespldntatipngdoci ng a
medi ca o t%ﬁ‘%ﬁ% ﬁtgﬁgg'ﬁ?nsﬁﬁn‘@fo?f ]ufr@ apﬁl%kgﬁlgfreegfolr 'p?@\lenglﬂrg égiéel;etlétggt ment

and OoX1 C e ot OXI"cosi
pr odum ﬁ@sue @haga@sfpr eroduging @ merlicarmeet directed 6g§tﬁv§haglog arifer prelonging |

andAgr life, 3BEHHY trédtthatit AhTREQUG PR the EAr@e ARt &R &s %ﬂh&&t&ﬁ%ﬁefor?&r

clainmed in,claim{ in conmhination with cardi otoxic and cytoto
medi camgfPdUEIRg &FipGROS Wgﬁ”'%dl ents for producing a nedi canent W|th reduced
cardi otoxi ¢ and cytotoxic propertles 9. The use of a conpound of the

[ ormt 2 7L, 298 Spelof S5 8ind GFrBIBHREIARGE banbR et ShBk R °
i ngr edi ecteptable balinibéreof as| caimes! mmﬂa)or mof@of gainkicitn in coptbinatiornvith or
| na?? ec e Ramnte Oy aaiieSdiealits ToroE Y £ eAtaEn: Lo 0Re BlalnBRL o
events. oz@rqmylemé Oﬁgéut@fora:hmdamgﬁ, diseedérsranindirdct saquelaeldf cagarisor t he
phar maceulitalib¥ caused by ischemic or reperfusion events, for the treatment or prophylaxis
of arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardial
infarction, of angina pectoris, for the treatment or prophylaxis of ischemic states of the
25  heart, of ischemic states of the peripheral and central nervous system or of stroke or of
ischemic states of peripheral organs and tissues, for the treatment or prophylaxis of
states of shock, of diseases in which cellular proliferation represents a primary or
secondary cause, of cancer, of metastasis, of prostate hypertrophy and of prostate
hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high blood
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



acceptabl e salts thereof alone or in conbination with other nedi canents or
active ingredients as claimed in claim6 and/or 7 for brNeveerbes2606

medi canment for the treatnment of |ife-threatening cardiac ventricul ar
fibrillation. 25 11. The use of a conmpound of the fornula I and/or |

and/ or the pharmaceutically acceptable_salts thereof alone or in

conbi nation with other nedi canents or ag ive ingredients as clained in
claim6 and/or 7 for producing a nmedicament for the treatnent or

prophyl axis of metastasis. 30 12. The use of a conpound of the fornula I

and/ or | bf @éﬁy_efyaﬁd\ﬁbr@hérd'@cﬁﬁl_ BEd ?ﬁhbhea@lﬁf&ﬁhéh’e%trﬁgmﬁrt %ﬁg@ﬁ@}gﬁdﬁ%ﬁ{tﬁr 'n

ol ai'm 6 ISP of GBESH G HeRAdel =l Qe I INbammaNAgiserdars, of

pr ophy| adissrdsrs thbsed by pdd)i&ﬁbd,emfszafarra_fm\d‘tﬁfﬁdccidﬁﬁsi@ﬁﬁpéulﬁrﬁj At R)r%egér r
ti iLure, . i,cine.for hunan, veter.inar nd/ o

Sﬁ?iﬁﬁirLf@fgfb%@‘éﬁaéa?@‘%d%jﬁﬁ;irﬁﬂé%eswspﬁ%ngf@mn&aﬁ%@n%@s%n&e

f ol or soei () es;for i i or i

LR o e e e T s

t oget her wf‘% eghar' maceu @aﬁ 'Qgcép‘?ﬁ?e@é‘ﬁ%‘rg nd r%ﬁ? \%121 14. A

nedi ci nefedyiction ghthe casdiotoxie effestsdn dhyrptoxicasisorfor pradusing adiqgriastiogican 5

ef fective amount of a conpound of the fornmula | and/or Il and/or the

phar maceyt i nor e of

| | ceptabl e salts _thereof as claiped in one or r
Slai me. 181 0 The Y55y EPmAOLRd A TraEta | eed ey 1 andion b IRbasmeericailind
addifd vescieptameBanstierooias Blarhbe in clahﬁmmﬁﬁ:lnﬁﬂh%t&inlz@ﬁh !cé?dcilgltg’c:ﬁk,l‘zﬂ}%nfzs o%g
ngbcavn\f %Siiggﬂcgraé@pa%?ﬁ%? gg@\f?of&gtm? rfrtg{gy %r?)g;{pi.ng a mediéament with reduced

cardiotoxic and cytotoxic properties.

9. The use of a compound of the formula | and/or Il and/or the pharmaceutically

15 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 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 1| 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 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 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 Il and/or the pharmaceutically
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acceptable salts thereof as claimed in one or more of claims 1 to 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 pharmaceutically
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

B e
F\\S/ CH,
F /
F
ORS5

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



