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Pent af | uorosul fanyl benzoyl guani di nes, nethod for
, their use as nedi canent
- di agnoéqug&g}gée ts and nedi cangnt cont ai ni ngqq!#:eng%%@%ge’
5 Pent af | uor osul f anyl benzoyl gu1ani di nes of the fornula
I FRBFBI iFFJ~R2 FN /NH2 R4 RL ONH2 in which
Rl to R4 have the nmeanings indicated in the clains,

an&entafluoppsiiraybenzexlguanitines, ragthed ﬁan theirpededionathsir
|
oot AR T B Al ol e

NHexmeBecause of the NHE-inhibitory properties, the
conpounds of the formula I and the pharmaceutically
5acceptable salts thereof are suitable for the
d by

|va |U§ED%'{]@”% ?@%&@S mggg%?g%eﬁ)r %svazgses caused
secondarlly by the NHE-rel at ed damage. 15 Conpared
wi t h known- conpounds he ¢Enmpounds of the invention
are distinguished bﬁ\ fi extrengby high activity in
the inhibition of N7 H™NeX¥frange, and by i nproved
ADVET properties. The fxe b [ tru re (in
particul ar the introdygt
“unnat ur al / manmade" SF5 20 {subsiitu nts)
advant ageousl y i nfluences tHissu@ di $tki bution. This
|l eads inter alia to increased exposures in vivo. This
i nvol ves no significant influence on the absorption
characteristics, and the high bioavailability of the

- acil \NBRIRH RER4 HavEeh@ RSN nhrbaﬁémwtﬁétdé.ﬁxssaiﬁr& the
acyl guani di nes described in the |iterature, :

nlmfmﬁf@uacaliyr@cqe@iahie salts theseof aredsubstitited aayiguamdmes

phar mpceuti cal |y
10 © and inhibit the ceIIuIar sodium-proton antiporter (Na "t exchanger, NHE).

Because of the NHE-inhibitory properties, the compounds of the formula |
and 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.

15 |
Compared with known compounds, the compounds of the invention are
distinguished by an extremely high activity in the inhibition of Na“/H"
exchange, and by improved ADMET properties. The xenobiotic structure (in
particular the introduction of the rather “unnatural/manmade” SFs

20 substituents) advantageously influences tissue distribution. This leads inter
alia to increased exposures in vivo. This involves no significant influence on
the absorption characteristics, and the high bioavailability of the

acylguanidines is retained.

25 In contrast to some acylguanidines described in the literature, the

compounds of the formula | described herein and their pharmaceutically
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acceptabl e salts show no unwanted and di sadvant ageous
saliduretic properties. In a first aspect, the
invention relates to 5
pent afI uor osul fanyl benzoyl guapi di nes of the for nul a l
iF Fib J 5;3' Jfl
M%Pﬁf‘?éﬂ%ﬁ'ﬂ%é‘ﬁ urymﬁﬁ R %a an’zagesn@rsa&de@tfson
atrprg%e,-t@gkoxy having 1, 10 2, 3 or 4 carbon atons,
, -CN, NR5R6, -Op-(CH2)n- (CF2)0-CF3 or
-(SOMq -(CH)r(CF2)s-CF3; R5 and R6 are,
i nde tl f .one anotpher . hydrogen, alkyl having
qgfoﬁégggp%a’c %%W,rglpgrrgpaggs tchZ CF3; 15 mi szero,
1qfeataﬂummmdymo@usmdm&etﬁqné%MMa ¢f one
anot her, zero or i s hydrogen, alkyl having 1, 2,
3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, F, CI, Br, I, -CN, NR7R8, 20
- - (CH2) u-(CFZ)v-CFBIForF - BS0OW) x- (CH2) y- (CF2) z- CF3;
R7 and R8 are, independently of_one another, hydrogen,
al kyl having 1, 2,r3J0o% .43 atons or -CH2-CF3; w
is zero, 1 or 2 25t u X, y .and z are,
i ndependently of one ane zer. or .NH, 3 R3 is O,
Br, I, -CN, -SOCH3, i kox
atorrs, NRORLO, - Qa- (CH2) b- g CF2)K
-(SCQd)e-(CH2)f-(CF2) g- CF3, al ky

~ in which
R1 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, F, Cl, Br, |, -CN, NR5R6, -Op-(CH2)n-

(CF2)o-CF3 or -(SOm)q {CH2)~(CF2)s-CF3;
R5 and R6
are, independently of one another, hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —CH»-CF3;
m is zero, 1 or 2
n,o,p,qrands
are, independently of one another, zero or 1;
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, NR7R8,

-Ot-(CH2)u-(CF2)v-CF3 or (SOw}x-(CH2)y-(CF2)z-CF3;
R7 and R8
are, independently of one another, hydrogen, alkyl

having 1, 2, 3 or 4 carbon atoms or -CH>-CF3;

w is zero, 1 or 2
Lbuv,x,yandz
are, independently of one another, zero or 1;



having 1, 2, 3, 4, 5 or 6 carbon atons or cycl oal kyl
having 3, 4, 5, 6, 7 or 8 carbon atons, in which 1,

2, 3 or 4 hydrogen atons nay be 5 replaced by fluorine
atons; R9 and R10 are, indepemdently of one anot her,
hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or

- CHi23 CF3s (4, Bih L,afeiN,c SO Gl 3 alkaxgtdyawivgehit2,\3 of 4 oarbon atoms,

another, zero or 1; dis zero, 1 or 2; eis zero orl;

f is zeNRIR102BR(CH2)LYOF3)ZEFY, G50 |6 RFLR-CF3, alkyl
- (CH2) h- phenyl g%p( 0-2p)I2€e(n)l/:I%,)czi ngv\gi cl’?)(%ﬁé %)ﬁ-g?yFE 3 a1
r adi cal sheaing U3 4t Startéechrbon atdras ok ayeldalkyl Havirkg 304, 5, 6,
3 radi ca}s gel ct%ol[ﬁfromtn,e rQup consisting of F,

a, Br, /197 S cgbongipye. haahich ' gxy H4/nydogen atoms grayspe
car bon : kng 1, 2, 3 or 4 carbon

5atorrvs aﬁgﬂ%%%% @brlﬁgaﬁﬁ%’ or 1; k is zero, 1, 2 or
3; his zer®®9andR103 or 4; or 25 R3 is

-(CH2) aa- heteroaryl, .which js unsubstityted o
substituted by 1,%?6'?"%0%’?&%”@& 08g| :h!rf;feﬁ?'ﬂ,hfékyl

group consisting @f F d. .Br,, I, -Cbbh-(CH2)ae- .
al koxy having 1, ?'5}"“5 10|2’§ CHaAfB%rHOQtagﬂé'? %I‘@E‘P%i ng
1, 2, 3 or 4, carhan. atons and - SQ2CH3; 30 bb is zero
or 1; cc is zéro, 1, 2 or 3; as is zero, 1, 2, 3 or4;
"10R4 is hydrogen, Farglinddendently 6None G003, zarblkapxy

having 1, 2, 3 or4 carbon_atons, NR11 R12,
- Odd- ( CH2) eed( CR2i%#ereFBOr 2 SOyg) hh 5
(CH2)jj - (CF2pkK- Ci3ser8ldfyl having 1, 2, 3, 4, 5 or 6
carbon atons or ’

f is zero, 1,2, 3 or4;

g is zero or 1;

15 or
R3 is ~(CH2)h-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2

or 3 radicals selected from the group consisting of F, CI, Br, |,

-0j-(CH2)x-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl

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

j is zeroor 1;
k is zero, 1, 2 or 3;
h is zero, 1, 2, 3 or 4;
or

25 R3  is-(CHp)z5-heteroaryl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp~(CH2)cc-CF3, alkoxy
havihg 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
afoms and -SO2CHgs;

30 ' bb is zeroor 1;.

cc is zero, 1, 2 or 3;




cycl oal kyl having 3, 4, 5, 6, 7 or 8 carbon atons, in
which 1, 2, 3 or 4 hydrogen atons nay be repl aced by
fluorine atons; R11 and R12 are, independently of one
anot her, hydrogen, alkyl 10 hhving 1, 2, 3 or 4
carbon atons or -CH2:- CF3; qg eeandff are,

i ndependent |y 88 onelS&&ehbre: 3% or 1; gg is zero,

| or 2, hhis zero or 1; 15 jj is zero, 1, 2,30r4; Kkk
is zero or 1; or R4 is -(CH2)II-phenyl or -0-phenyl,

i n R Clig hi?@ro@@ﬁnMCF e@l,lrgad:ﬁ H0,0RS UBRbky Hé\ﬂﬁgqr2 3or4
substi tut ed by 1 2 '20 or 3'radical’s selected ffom

the gr R%X;R@av o @HZ%%'@%’T}WEF&A)SO@Q)hh-
ats%emw?&%w@@wogﬁa él’ﬁy'rn?v"yzéf%ai Erd}tﬁocnéégﬁft@@s or
oni oh i oriabubhadng dutop Suloes § EARD B OBy, 2. 3or4

radi cal B Gl taﬁdmsfrh%nbébé lAEed By RBshE btdigsof F. O,
Br, I, pg%gHZ )rr ony 3\”0 having 1, 2, 3 or

4 carbon ato 11%1(1<W2haw ng 1, 2, 3 or 4 carbon

atoms and - SQ2CH3 5 uf?&%nﬁgﬁﬁygf 85%??80 ! Ryt E&hn, dky

2 or 3; 00 i s zero,

opharmaceutically AsGRyLaRl ¢ Gl &a?b@nﬁt%hc‘ﬁﬂ% -CHa-GF3;, |
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Preference is given to ¢ofmpounds™ o

whi ch the negRi 88and ff
are, independently of one another, zero or 1;

ag is zero, 1 or 2;

hh is zero or 1;

il is zero, 1,2, 3 or 4;
kk is zeroor 1;

or
- R4 is -(CH2)y-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1,2

or 3 radicals selected from the group consisting of F, Cl, Br, |,

-Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl

having 1, 2, 3 or 4 carbon atoms and -SO>CHas;

mm iszeroori;
nn is zero, 1, 2 or 3;
i is zero, 1,2, 3 or 4;

or

R4  is -(CH2)go-heteroaryl, _
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)~CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO2CHzs;




at ons,

ca, Br,

are: Rl hydrogen, alkyl having 1, 2, 3 or4 carbon

al koxy having 1, 2, 3 or 4 carbon atons, F,
I, -CN, NR5R6, 10 -Op-(CH2)n-(CF2)o-CF3 or

-(SOM g-(CH2)r (CF2)s-CF3; R5 &nd R6 i ndependently of
one anot her hydro al kyl ving 1, 2, 3 or 4
"HD: Feropnt

carbon atons or

1or2 15 n, o, p, q,

r and s i ndependent!ly quémemgq,q-lger zero or 1;, R2
hydrogen or F; R3 C, Br, |, -CN, -SORCH3, al koxy
haV| ng 1, 2, 99 or iuzeses hod, 200AE, NRIRLO,

R sl SRS e o A

S5cycl oal kyl having 3, 4, 5, 6, 7 or 8 carbon atons, in
mhlch 1, 2,.3 or 4 hydrogen atons may be replaced by

f1 foelerencs isrgivemto sAMPRUDAS widhve forsitla y, isfwhigh the meanings
angther hydrogen, alkyl having 1, 25 2, 3 or 4 carbon
atons or -CH2-CF3; a, bandc independently of one

amﬁﬁher hpdmgen alkyl hvirey 9, 213 or4%artﬁarz§lbms3elkox§©1afv|ng 1,

zero,

or4: zero_orl:

(CH2)h Sh%ﬁw‘ %fb%gmﬁ%‘hﬁ Cl; ﬁr\AmQM NﬁéRéhenw

105""?;8?23 pieﬁﬁix“ﬁé*zﬂptﬁﬁ% w-e-taémﬁ Eer&iai e, °
a, , al koxy having 1, 2, 30r 4
carbon atorrs %p% haV| ng 1, 2, 3 or 4 carbon atons

and - SQ2CH3;  zero Qhddpendently of one another hydrogen, alkyl
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.R2
R3

or

having 1, 2, 3 or 4 carbon atoms or ~CH»-CF3;

m zero, 1 or 2
n,o,p,qrands _
independently of one another zero or 1;
hydrogen or F;

Cl, Br, 1, -CN, -S02CHg, alkoxy having 1, 2, 3 or 4 carbon atoms,

NRIR10, -Oa-(CH2)p-(CF2)c-CF3, ~(8Oq)e-(CH2)i-(CF2)4-CF3, alkyt
having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6,
7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be
replaced by fluorine atoms;
R9 and R10
independently of one another hydrogen, alky! having 1,

2, 3 or 4 carbon atoms or -CH2-CF3;

a,bandc

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

zero or 1;

zero,1,2,3o0r4:

zeroor 1;

QQ = o0 o
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k zero, 1, 2 or 3; h zero, 1, 2, 3 or 4; or 10 R3
-(CH2) aa- heteroaryl, which is unsubstituted or
substituted by 1, 2 or 3 radicals selected fromthe
group consisting of F, O, Brg I, -Qbb-(CH2)cc-CF3,

al koxy having 1, 2, 3 or 4 carbon atons, al kyl having
1,R2, 3 -(CHA)heardmyhor €d-pmengind - SO2CH3; 15 bb zero or

1; cc zero, 1, 2 or 3; as zero, 1, 2, 3 or 4, R4

hydr ogenn whigh therharybrasticalsrace unsubstityted o epbsiituted by 1, 2

o ovi ded coRpisalRSIs e B oS Gr s, CIrBe 1 ©
car bon- aPbie 2 QLA had™f, 2784t Ebalbarf pigfpS. i

atonms, F, (Ol e 1, -CN NRSR6, -O . GF3 or 25

- (SOm g- 1’?!1&“%0%“)8”@077}? "ﬁ%gﬁ: § of one

anot her hydrogen, aJ kyl g&,\éi .1, 2, 3 or 4 carbon
atoms or -CH2-CF3; "mzero; 1Tor 2 30 q and r

i ndependently of ong anoth&o, 3ep@rad 1; 7 R2 hydrogen
or F;, R3 A, Br, I, -CN, -SO2CH3, al koxy having 1, 2,
3 or 4 carbonfat onsZeroNRoRIDOr 40- CH2- CF3, - (SQd) e- CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or

cycl oal kyl having 3, 4, 5, 6, 7 or 8 carbon atons, in

5 phi chydp -Bet@f pydrogen atonms may be replaced by
fluori né %f%e R%él'ﬁhd R10

which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)cc-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO2CHz;

bb zero or 1;
cec zero, 1,2 or 3;
aa zero, 1,2, 3 or4;

R4  hydrogen or F;
and the pharmaceutically acceptable salts thereof.

In one example embodiment, there is provided compounds of the formula |,
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, Br, |, -CN, NR5R6, -O-CH»-CF3 or

~SOm)g-(CH2)-CF3;
R5 and R6
independently of one another hydrogen, alkyl

having 1, 2, 3 or 4 carbon atoms or —-CH»>-CF3;

m zero,1or2
gandr
independently of one another zero or 1;
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i ndependently of one another hydrogen, alkyl having 1,
2, 3 or 4 carbon atonms or -CH2-CF3; 10 d zero, 1 or 2
e zero or 1; or R3 phenyl, which is unsubstituted or
substituted by 1, 2 or 3 radizals selected 15 from
the group conS|st|ng of F, d, Br, I, -g-(CH2)k-CF3,

hydgrganent; 2 3 or 4 car bon atons, al kyl havi ng

IRdxy
Lo B0b A R S b Bt sk

unsubstituted or substituted b or 3 radicals

sel ect NRIRTGrCt-Gbizdebap (SO éfen@kwfhavim 26, 4.5 or 6

- Qbb- (CH2) cc- CF3, al koxy havi ng or_ 4 carbon

at oms, CArRGN aloms eigeyelogikyl Payings, dfaﬁ@@n? o earbay akems, in
- SO2CH3,h r

hydr ogen 1%]{?1; :SJQPEL rde %erfgn%@esu@"ﬁ e%p%ggg%kl i oerine

sal t s tdb@emspf . 30 I n anot her exanpl e errbodl nment ,

there is pr de npounds of the formula I in which
t he neani ng%da '%C?R%% ------------ 8 Rl hydrogen,

“al kyl havi ng 1, %deégﬂﬁeﬂtlf@f@ﬁ@a%ﬂa@?hyﬂ@d&ﬂxﬁlkw having 1,

et hoxy, F,
- (SOM g- (CH2)r-CEB3 oral @eﬂﬂoR@mrﬁQ%ﬁe@HQf@Fy‘ of one
anot her hydrogen, al kyl having 1, 5 2, or 4 carbon
atons or -Cd2- CF3eron1zerd, 1 or 2

e zeroor1;
or
R3 phenyl,

which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Oj-(CH2)k-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHa3;

j zeroor 1;
k zero, 1,2 or 3;
or
R3  heteroaryl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected

from the group consisting of F, Cl, Br, |, -Opp-(CH2)cc-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -S0O>CHgs;

bb zeroor1;
cC zero, 1, 2 or 3;
R4  hydrogen or F;
and the pharmaceutically acceptable salts thereof.

In another example embodiment, there is provided compounds of the

formula i in which the meanings are:




g and r independently of one another zero or 1, R2
hydrogen or F; 10 R3 Cd, -CN, -SQ2CH3, nethoxy,

et hoxy, NROR10, -O CH2-CF3, -(S(d)e-CF3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atomg or cycl oal kyl havi ng

3, 4, 5 6.0or 7 carpon atgons, in which 1, 2, 3 or 4
hydbgen h&@'&%”nﬁ@ygﬁa‘f”é@)ﬂage% op ¢ GarbeR Alpmsiraeiioxrethoxy,

d R10 15, d f h hyd ,
oty B Ry NRERE e S o S (G2 1 P 2er 0 or
1; or 20 RSE{?Ph n FB whi ch i'S unsubstituted or
substi t ut ed $n% 2 radicals selected fromthe :

group consisting ﬂ‘fde'ﬁen@gnﬂ% & orﬁ%ﬂﬁe?ﬁ?@im@%ﬁh@mgb having 1,

et hoxy, al kyl having 1, 2, or 4 carbon”atdns an

5-SQ2CH3; | and k 2p3iordegebee atdriis of ~CrR-@Rgt her zero

or 1; or R3 heteroaryl, which is unsubstituted or
substituted by 1 eerd? Iradt cal s sel ected from the
group consisting of F, d, -Cbb-(CH2)cc-CF3, nethoxy,
et hoxy, 30 Sla(&lrhavi ng 1, 2, 3 or 4 carbon atons and
-SQ2CH3; bb and c ' Hasg t her
zero or 1; R4 hy rc% ghﬂ%ﬁtﬂg; andg%{%tggbggﬁnﬂiﬁuti cally
ac B&pt abydrogahtas f;hereof . In a second aspect, there is
provi ded a process for preparing a conpound of the

10t oR3ul aCl, -6, d8Q2Rdts, amethexyredhory, NREPHAr-@RCECERI | v
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acceptable salts thereof, which conprises reacting a
conpoundSaig)éiaF 3, atkylhavihg 1, B, 334, 5 or 6 carbon atoms or

cycloalkyt having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2, 3 or4

hydrogen atoms may be replaced by fluorine atoms;

R9 and R10
independently of one another hydrogen, methyl, ethyl
or -CH2-CF3;
d zero, 1 or 2;
e zeroor 1;
or
R3 . phenvyl,
which is unsubstituted or substituted by 1 or 2 radicals selected
from the group consisting of F, Cl, -0j-(CH2)k-CF3, methoxy,
ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms and -SO3CH3;
jand k
independently of one another zero or 1;
or

R3  heteroaryl,
which is unsubstituted or substituted by 1 or 2 radicals selected from

the group consisting of F, Cl, -Opp-(CH2)ec-CF3, methoxy, ethoxy,

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

bb and cc




FBI 'IFF-/ RR FRAR O Il in which RL to R4 have

the meani ng as defined above &nd L is a | eaving group

whi ch can undergo nucl eo h'Iicdsqsﬁ&jtution with

guanidine. In a third aSsEPENIERIL;f qne apeihrpgeroor 1;
comp&dnd bydrobenfarrfiul a | and/or the pharmaceutically
accegtﬁakf salts thereof as defined above for use as

medi 880G Pharmacaulicaliy,aceantahle saltethereef. provi ded t he

use of a conpound of the formula I and/or the
pharmaceutically acceptable salts thereof as defined
ahove_for rpducjng a nedicament for the treatnent or

pﬁg pﬁﬁ?%ﬂdsg%tf)e -cﬂhﬁge 5t PEYidad @ precsasgler preringaLagpound of
| NHe fe®itula aciel b

Ischemc or r epgﬁ?ﬁi iagggg\l%z]nt S, h&eo@%’rﬁgac{é?lgg?ﬂ%%%{c%table salts
pitlgreof, avhieh eempaises yeastingsy campbuhd of tettranilat),

cardiac ventricular fibrillation, of myocardia

infarction, of angina pectoris, for the treatnment or
prophyl axi s of ischenic ﬁtaie‘3of the heart, of

schem c states of the génfbhe al gpd central nervous
system or of stroke or 6ffi ¥yC states of

peri pheral organs and tisSues DI Ehe treatment or
prophyl axi s of states of mHoCky di'seases in which
cellular proliferation represkentsila prinmary or
secondary cause, of cancer, off' nePastasis,  of
prostate hypertrophy and of prostate hyperplasia, of
9a atherosclerosis or of dist#irbances of lipid

' i essent.i al
i BT toRRa R e ARErMPSS Wefined Bbof8 2BR K fra
S ' I 1] L EOmM Qv xcitability,.
e feup A G Sndénd e TRSFARIEH, WAR dddnldine.
- convul sions, of disorders of the central nervous
syst especially.of apxjety states, depressions or
oLy 2 ol asbacy therg is proyidast & cimperag k) the Farmyia T and/or the
NBRaf " . Li
Igtae darmugceea’fafgm Iglﬁglg;%agg?ﬁg%ot %93@5@%@ Ioo r e as
dinedicaanentr esul ti ng from endot hel i al dysfunction, of
intermttent claudication, for the treatnent or
p}r%?E{){{lr@xi s of fibrotic  disorders of internal organs,
f kN ganest.dbete isiproviged the pse of Brasimpound of therformpla |

and/or the pharmaceutically acceptable salts thereof as defined above for

- pfpducing a medicament for the treatment or prophylaxis of acute or chronic
damage, disordéfs or indirect sequelae of organs and tissues caused by
ischemic or'_repeffusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardiat
infarction, of angina pectoris, for the treatment or prophylaxis of ischemic |
states of the heart, of ischemic states of the peripheral and central nervous
system or of stroke or of ischemic states of peripheral organs and tissues, for
the treatment or prophylaxis of states of shock, of diseases in which cellular
proliferation represents a primary or secondary cause, of cancer, of
metastasis, of prostate hypertrophy and of prostate hyperplasia, of



the kidney, fibrotic disorders of vessels and fibrotic
di sorders of the heart, for _the treatnent or
prophyl axi s of heart failure8r of congestive heart
failure, of acute or chronic inflammtory disorders,

atiierdseleradis or cfadistarbdncesrodlipiconstablolismpbihigh bidwd pfessure,
and for use for surgical

occidiosis in poultr¥,
03 Bé?%ﬂtlagﬁgp%ﬁtﬁﬂsm@&ﬁ’ sarders i dhe sentsalderyeys pysiemy of ng
! | _ SN
d?éb?dérts%éﬁﬂné mnﬁ@v@%&&ﬁaﬂp@w frid efs, F@gﬁgﬁ%@%&uw

use in bypass operations,
irgfuced canvulsichsaof disoriers of the gerdnat neivogs aystene| estpedially of
di capent direc

ahiERy Stk AlGtessdins B By ik on The L Salp ANt giubrophyiaxis of
nbhaRéUIRMeitdent @i@fﬁéiés%emfus_t MapeV A bR dsmssé o | inn

thyrotoxi cosis or for producing a ‘diagnostic aid.
digbelgs, of typmboses,lfdisardetsr reslitling frame endethefiakdysfunction,
r_the phar

of; f or pul nd/ ut.i cal |
of ARG G adiiarioR, B ofe voaHER{rarofpfio s bRt Y
disordurs af intemal diyaft hitsrolie disorddratot the v fibidtic disorders of
i ngredi ents for producing nedi canent for the

therldnee fibrdlic isapR aivyassels andfierobe disordenscofdaerhgart, for
R S L s R

C or
adute at chrinioinflamppdte hadissrders asfrdistrigisscauset By petozoa, of
threatening cardiac ventricular fibrillation, of

‘MaaseA el Cackidigsis iroppulisy. andyfarasefacsweical opefatiops and

ORaR XS Pr iR R brEYing e AR EaNBRERE R stfcal

proeedurak, foeuge irs byyadseoparations, For odeinomesocitatoatsftora
for the

oG5 R 18F PrePopg AR Briahanoss fRsdiotising a
mEHiSSMRAE dirSctbll 'ag;girﬁ bgmgacsr fBF pldl&gg@@ iR ffohﬁeftﬁéﬁmeﬁt and
primary oOor Seco ary ause, O ca er, (’) net ast asl| s,

rediictipnoaftthe eardigioxict eftauity irethyratbxiposis toafer grodacipgasi a,

of at.herosclerosis or of disturbances 9b of lipid

diggnostis @& m  of high bl ood pressure, of essenti al
hypertensi on, of disorders of the central nervous

In S Eoel BB BRAJoGTHE DT 2 G8Mnebb T R Rk L

andlor thib phamedceutitallyhacopabilelsalts therest ¢ géfmed above in
depr essi ons or

’ especi al I_% of anxiety states, _ de : )
. corﬁﬁ'{}aﬂegé\ﬂ, ¢iher medicameentronactve piospdignisdos perducing a
meRRThRb o EATRACRL pGFORE ot i b S0Pl
_ disdideos deirslircessedueiae bf orgapsdnidiidsuel cdyséd bytiscismielfor
R Pfterm'ttent cl audi cation, for the treatnent or
repsHYsIn exents. der thegreatmentips Brapbyiaxis of arlytheias, oif difers
' i | fertdiesl i ver i.he-0f i i.SOr .
thr%%tgﬁﬁb &%éyl"aﬁ]‘&ibﬂﬁ'[)ctﬁllég fibill§tion, 6t myddabdial fnfarg{.léﬁ’, St
pectoris, for the treatment or prophylaxis of ischemic states of the heart, of
ischemic states of the peripheral and central nervous system or of stroke or of
ischemic states of peripheral organs and tissues, for the treatment or
prophylaxis of states of shock, of diseases in which cellular proliferation
represents a primary or secondary cause, of cancer, of metastasis, of prostate

- hypertrophy and of prostate hyperplasia, of atherosclerosis or of disturbances



di sorders of vessels and fibrotic disorders of the
heart, for the treatnent or prophylaxis of heart
failure or of congestive heagt, failure, of acute or
chronic inflammtory disorders, of disorders caused

og&)jprot ozoa, of malaria and of coccidiosis in

Airpgtabgtigm; @fhigh bloosk preasuiec af esgrntiat hypestensibryogan
dkb?éb?@'o@%@&%ﬂpaﬁ nehfu #y%?eﬁrﬁééﬂ%a algfé’rs? %egsrdltﬁg;efrqrﬁ

transplants Tor surgica
obgneasitalnlitg od theoGMNS, fepilepsieor ceritRAlyIadlictid Sohvaldicis, df
cardiac _agrrest, for preventing age-related tissue
ISRISR Of flis CoMtinl RETVRiS:YSIRIE: eeabiallycnf swiodyistages.ns
iR g NgH ' t . .
S aons o ppvRides i, kbnfmonttr drdBnfibfR T Boh Pl <
deperident giabates mgllius (NIDOME6F iateddmalye frors didbetas pact |

triolfipies. ot oasTaE sBsallio FoBt ebinplilstncincehintesmittent
claudioatio foPtHeqraamedt of debﬁlexf%r &Fﬁtﬁoﬂic egeéo;érr%‘gf fternal

har maceutically acceptable”salts thereo

P .
orggag.dibretigdisnedersiof thepliver rfibretic disairdigrsad dlepkiabby, fibrotic
there is

. ' i ki . h t,
BV ERRBTT HROTE ool o116k beaaley b paiment or
proplyylaxis of Biehit 4ilure Or 0P BBRG SV RAarefilerd. bY 8caEBHEhrShic
. conpound of the formula | and/or the -

mfﬁmn% Ghisardensy obdisefstens caused by protoreafofasalddaiamedof

: | tjcally t abl
coBKRis HUEARS itk b uES YRGS Shermlin S AER Bt
trapbpiantations gfor presurving &indgo AR @ahspRhtd @i isGR@t s. 10
substituyted by 1,2 or 3 radicals selected fromthe

Profiesiipes dakyes inynass ppetionspfor use inapsysoiajian after a

7 hafl 1 11S$:.2800,. L. 2. or 3. al kKoxy
caltits Brrbst, Foritierhing o tedstie Uaboe Tolprofipcha 3 5
megiicatmernirdirsuted againsiedsing SPRSHrolovigintphife! fRtié traBirfdnd snd

nsubstituted or substituted by 1, 2 or 5 3 radicals
re‘@@ﬁ@'ap the caydiatexdc gffgcls in dhwotaxiensiner for pepduaing al |
diaghB¥uc 4igH2) cc- CF3, where bb is zero or 1 and cc is

zero, 1,2 or 3, alkoxy having 1, 2, 3 or 4 carbon

| atons, al kyl having 1, 2, 3 or 4 carbon atons and
- . i | . i i conpoun
g SRR Bechdrs Y R0 Rb L hETERC or b BerBERP ARG
phytagirbteciive b euynpridiiRiVeffédtiiecar8ualnsf d.8ompBuad of the
: |qd?pe ently of one another, h dr%%gn nmet hyl , et hyl
 formyla T hgferGhe Pharmacrutipi Receptaba AL dhaoof B s neH S
r TP i V. . 2,
abof Qe el sl Aot PR i iiybe. -
' 5, 6 or 7 carbon atons, in which 1, 2, 3 or 4 hydrogen
at ons nrag/ b? . ) . .
In a'seventh aspect, there is provided a medicine for human, veterinary and/or
phytoprotective use comprising an effective amount of a compound of the
formula | and/or the pharmaceutically acceptable salts thereof as defined
above, together with pharmaceutically acceptable carriers and additives in
combination with other pharmacological active ingredients or medicaments.
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151- A& fgdtrafmefpctaqi

repl aced by fluorine atonms, phenyl which is
unsubstituted or substituted by 15 1-2 radicals

selected fromthe group consisting of F, C
-Q-(CH2)k-CF3, where j and Wpare, independently of

one anot her. zero or 1, nethoxy, ethoxy, alkyl having
1 SZ'bsﬁtUéEPd by de¢ 863 radisals selertedtoaHbe aroup sopsisting bf F, Cl,

[ kj& ﬁfﬁ& tuted or substituted by 1-2 radicals
sel !e@J % ke EB Whered ie 8a @t 1 agd dris zerag 1, 2 or 3, alkoxy
bb d
.%@a&%ﬁ@ oA 15 EFe. £ S ppron st
%%@Ké@aﬂé%‘ %k@%anaw%ww@a? iec&%%ﬁﬁ”@teé’%y1 20r

ound? in \Nhl ch R3 is described by CN or

radicals selgciedifrara the grstn @@?ﬂlStlﬁgr@fFel@nBé li gi-ven

to conmpounds of the 25 fornulae | in which R4 is

dedEH HEQGCEQ wiyehedgeis zend oF 1 akid ¢ isarerd,cll2or 3, alkoxy having
preference for conmpounds in which R4 is described by

hy dr 8gd1er 4 ¢araon giameyralisytihedingeht2, Jored carboneatomsgnden

g&nﬁ: unds of the formula I in which p, t, a and dd

ar & g@p@ﬁﬂw{arwr@ﬁerw igrgivaieto, comp@mdsiin which RS is
substituents Rl to R4 contain one or nore centers of

as yiesetibgd by CheSd, /BP0t pesttexy, lsthmly, NRORMMtWissre RY and
have both the S and the R configuration. The
coﬁﬂ&ﬁf@smﬁpea@enﬂv efrene anether, hygrdgeml, metbyteethy! of

8 mer racemates or of mxtures thereof. 5
Thé Ea{égmof Qv/éHeTQFrs.e&Qa)pé?,Ersswmrle d isresPet PE2f BRGS is
of _the ¢ nds. {%E{ifg . Al kyl radicals nay
2Rl AIRIREVINGoh e R © Garban s a5 6VeieakyHhaving 3,
t hays éer ?Qfarrb(oﬁﬂi&?é ik SHich @fz EEH hgaro?é:ﬁsétPHé‘?ﬂéﬁ be

of other radicals, for exanp
r atkpiaded by ﬂad)mgtqua&jlpfmlngl wEnchmp Uesumﬁtlttatlemdr substituted by
radi cal s are %@m et hyl, n-propyl, isopropyl (=

ythe g|r@.¢;bgmalst(ng oF-F it HYj-(&HbmHOF 3,
sec- buty 1- met hyl p Iy tert-butyl (=
1, ¥h &r%@'w;k@f%yn?epend%mqﬂoneuaw@tm gero eret imetbaxy) |

neg yéikﬂrl'%\}ﬂﬁ(?{' fPF F@O%ﬂpg%! ?ﬁc?%w(éa(%ﬁ&#)z rI'laertgroaryl

f owhmhammlneu ﬂstltﬁtedibr substitutéd biayd? egricalglselitédframkiik
radi cal s nmay be replaced by fluorine atons. Exanples

of geuprcdnisisting aif Ky IC! r-&ipe@ Hy )ad-E Fizr whereobb metiog gre,
2,2,2-trifluoroethyl and pentafl uoroethyl.

20 suigependently0fione anathenizeraray 1 peethaxyt ethoxgdalkyl Faving 1, 2,

25

30

3 or 4 carbon atoms and -SO2CH3; very particular preference is given to

compounds in which R3 is described by Cl, -CN or -S02CHs,.

In a further embodiment, preference is given to compounds of the
formulae | in which R4 is described by hydrogen and F, with particular
preference for compounds in which R4 is described by hydrogen.

In a further embodiment, preference is given to compounds of the formuia |
in which p, t, a and dd are, independently of one another, 1.




positions. Exanples of cycloal kyl radicals are

cycl opropyl, cyclobutyl, 20 cycl opentyl, cycl ohexyl,

cycloheptyl or cyclooctyl. One or nore, for exanple

2, 3 or 4, hydrogen atonms iAf cycl oal kyl radicals
er ced §¥ fluorine atons. Substituted

&‘Sﬂ R 4o contain org of moeel centesmof asymmetry,

0 gmmyﬁ [ d.or

E;“*;% iid d‘?@ﬁ Aoy °ﬁ§béﬁﬂ?ﬁi§?ﬁa§$&%’@ﬁe§%|ég%tﬁs&?

t wicoafiguratinne€he cm&mpubds e methedormiof betiedltisomers, of
radical is substituted, it

radj
é*ﬁ%%ﬁﬁ%%asofdﬁse#t%w ofepdureatheseol.di f f er ent
5subst ituents. This |ikew se applies to substituted
phenyl radicals in groups such as, for exanple,
phdm@ prekgint inventiesnsnapaypastks atltbstoimarzrforhs oBthe compounds

ub t|t d phenyl radicals nay be in position 2,
po@aﬁ? f? gaerosHlon 4. Disubstituted phenyl may be

substituted in the 2,3 position, 2,4 position, 2,5
p03|t|on 2,6 p03|t|on 3,4 position or 3,5 position.
Thélkyt Fadicals smaysbe straight-shaistartranchesh iy allsaaﬁppﬁdas if they

10Tk 348080 P88 RS g, e

- pofludioarkyl fatlicdls DebikoR@radicalBIERAMBICA & M TBdiL&ls 'dr89
co ouqu in which one or nore rin atons are oxygen

syl iN-RAoBIs isprepyl (o demetiviateyl).a1-gutyl. isebudyl (3 2-

2 2 [,
e O 2 SO e
hetigremdyl ynlsopamhyl: adznt—peavyl h':eo@tehm aad H@?kyla Prefeh@@ll dl I:y? Radicals

pOSI I on 1 T1on, ositi on,

15 2“@2%%?@.# =B b3 BaSPBYIGRd 0Pt ngsorrmﬁa%l for GraTBplec. 2, 3,
pO&'dr'Soﬂydﬂd@bﬁra‘iérrr%hn %ﬂg! Fa%jléalé‘%ﬂ?e rééﬁ‘ﬁégqeféy ﬁl%r‘ﬁge Soms.

be substituted one or t1nes,
t wEsamptas aflaueh ﬂuontwl,(yl wgdicdisrdre ¢|aﬂluomméltﬁ),ﬂ e? E[ﬁ trlfluoroethyi

- ahd BrSrag BTN uFSutera] FeaiCaanak b supstiuted in any
hep@énws/ IBanies oEéﬁfI@él%ﬂ rad |cQ%teﬁ'é§,2F:% ﬁrchy‘gLo%{‘uyl

t hi enyl, pyrrolyl, I'm dazol yl, pyra
0t e@)ffmrw le%‘myi/lcydwepwior 9Yclom¢tyta£bieyd;r more, for example

I sothi I Zin rimadin
oy b g verB oms RERYEERIBN ragifs iy beYepiaced by
i sfusprinecityins. Spbsitatazéytidalkyd t#adn@éaalmaybe SBBSRRTR] iy
and cinnolinyl. 15 Heteroaryl radicals are, in
paRasSar, 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or
3- pyrrolyl, 1-, 2-, 4- or 5-irridazo|y|, 1-, 3-, 4- or
5-pyrazolyl, 1,2,3-triazol-1-, -

25 Phenyl radicals may be unsubstituted or be substituted one or more times,

for example once, twice or three times, by identical or different radicals. If a
phenyi radical is substituted, it preferably has one or two identical or
different substituents. This likewise applies to substituted phenyl radicals in
groups such as, for example, phenylalkyl or phenyloxy. The substituent in

30  monosubstituted phenyl radicals may be in position 2, position 3 or position
4. Disubstituted phenyl may be substituted in the 2,3 position, 2,4 position,
2,5 position, 2,6 position, 3,4 position or 3,5 position. The substituents in
trisubstituted phenyl radicals may be in the 2,3,4 position, 2,3,5 position,
2,4,5 position, 2,4,6 position, 2,3,6 position or 3,4,5 position.



4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or

5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or

5-isoxazolyl, 1,2, 3-oxadiazol-4- or -5-yl,

1, 2, 4-oxadi azol -3- or -5-yl, 209 1, 3, 4-oxadi azol - 2-yl

or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or

5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl,

1, | PRSP - thi-adj = 4- :

: %ye‘te’arto'é_rf}qlé@iégirs a}e g?/{)rlngﬁ? ¥|hgctanﬁ3c§mglg |@9}hﬁpbne or fore ring
6- pyornsiadé nyygerBatoons, 4ufiyr atbars oyhitrogey aensyd.g. 1-2 or 3

5~ Bipeien 4amp 1o 21Xvges aloms 1or 2 suifiatorms faassrpination
5 2- of 335r|od’s heteroatSms. The ‘Pt’été?o%ﬂ)l %lé’élg n;lay bg’ attaéhed By all

- or 8-1isoqui nol
8 qosnﬂaz&l fpnykamsle bytthe Bppsnﬂen Zpoalttoﬂ 3poa|noh,|41;absitlon 5

7 gign S ReRiipa, T RSFIHOARLS Rasdisth Keteahl dagigis may be
co Uh@@tﬁ&ﬁﬂbﬂ%r'ﬁe@ﬂtﬂ%ﬁﬁjt@é oh8 %’? ‘F‘nor@qmﬁ’é&’ H88exdm ﬁe driRe, twice

exa 1-oxy-2-, 3- or 4-pyridyl. 30 Particularly.
pr ef ee@m@t by ddendicat ot:dlffacﬁrtt aad;catseTIle appligs tikewingto

i |, 1. 2. 4
05 nfendan Hdials Such 85, 8F el T e hica Ririanfion
1 Exémp!e"&ofd’ietérday‘ylﬁétfwﬂanyﬁthleﬁyl errdylpif'hid@)tblg[ Byra¥olyl,
yrazin - of 6-pyrimd - or
Egazpbfaztet@xolyllgxaznw isavaralylo nirzaly hspthiezalyloByidYla

Aoy B RIAROL ORI CAEERN e, R .
F mha{amrFyl Fatiné&alinkl, guindZofiyl @ndldinndglinghi ch R1 to R4

have the stated neaning, and L is a | eaving group
which 5 can undergo nucl eophilic substitution, Wi th

guﬂBté?bﬁﬁ/l raﬂ?@a mﬁ‘éﬁ'%‘tﬁ‘p%ﬂlc%ﬁrd dsf S‘fl"i‘ibhyle?e %ffu;r?g 1-, 2- or 3-

formul a IS an a koxy,
mepyroxdyl, 1gr2}u6 oaSwhEimgyl,glr-o&pAf- phérgyramlyi 1,2,3-triazol-1-, -

mes ) ey gz%;@g Y Be b0 gysﬂé‘t‘r%.{ =8, 4- or 5-oxazoly,

adgaat @egqgékazoqwtﬂgrmgxamafomwes VKOS i3 B- or -5-yl,
skilled in the art ~fromthe underl yi'ng carbonyl

20 chl 8v4-axadigrelrdnyil @r -Htyl, 2-, 4- or psthigadtyh 3-nd+ o Sriscdiniazolyl,
1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or
-5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyridazinyl,

15

pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- 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-quinolyl, 1-, 3-, 4-, 5-, 6-,
25 7-or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-
- cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-, 7- or 8-
phthalazinyl. Also encompassed are the corresponding N-oxides of these

compounds, i.e. for example 1-oxy-2-, 3- or 4-pyridyl.

30  Particularly preferred heteroaromatic radicals are 2- or 3-thienyl, 2- or 3-
furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyt, 2-, 3-, 4-, 5-, -, 7- or 8-
quinolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyrazinyl, 2-, 4-,
5- or 6-pyrimidinyl and 3- or 4-pyridazinyl.



t hensel ves be prepared in a known manner fromthe

underlying carboxylic acids (formula Il; L = OH), for
exanpl e using thionyl chloride. Besides the carbonyl
chlorides of the fornula Il (U3 d) it is also

0Ssi r t_her ti.vated aci

Gor  toaqrehfon fitiRs BRI B2 Bl oBEE Ko hrgpiadheegompounds of
di rthetfbymila 0 mHidtecomgaséy rdeting RZIfpAsidisT thE F6mtha 1|
11; L = OH), such as the nmethyl esters of the fornula
Il with L = OCH3 by treatm‘ang R th gaseous HCl in

net hanol, the inidazolidéssof the fornula 11 by
treatment with carbonyl dij mi *dl e, the m xed
anhydrides of the fornula'll regtment 20 with

Cl - COOC2H5 or tosyl chlorifde i e presence of
triethylamne in an inert solmentg and activations of
benzoi c acids with dicycl ohexyl carbodiim de (DCC) or
with O [ (cyano(ethoxycarbonyl) i

met hyl ene%{arri nol-1,1,3,3-tetranet hyluronium _
t etif #hichoRd Ko R Baye themialed meaninpsang bds ateaving\group which

Scarbnyfiecdd hhaRaE T spHRutqH. FHESPMIARD 11 B

indicated in J. March, Advanced Organic Chem stry,

third edjtion (John Wley & Sons, 1985, page 350),
in ir@aﬁ'qt'r‘@teé’g@ﬁ'éélef'}/@%qm@@ farmulgiide whieh bfis an alkoxy,

acty [ [ j j : 1
o PrefRIatly BThemoKl, §rolb) € oHERDYRLAD, Bhehiifhio.dhEMyRni)
maAgyridylthio groop| & ngrot?;mrrmtémcyglel, prefénaa}bly }I}dxhtda%bgrardre
| vent, Those i.C ave proved suitaple r the

107 o 2V ROROBPCE K ORITRY i1 SEDAPEE I oReIsKiled 1 the ar
OCHi3n N Slmﬁll s o
THE at W{E'tetrjrhnper atI ugggi}%? fﬁg%hg%ﬁg% ot ew%(lali’ Fﬁgga@g!cﬁﬁ ﬁ(’g?rn ean
t héremselvesheprepared in adaovonsiaoheciomahedmdeflyingesarboxylic

f i .0 - i di , , | e,
PPttt I 2O ot PR ShRuSh e o ©
di Pekhpethe taronyWtasaass of‘ﬂ@fé?rhglaibﬂ (i e @ E%ageégj&%b%le to

to use water in the presence o ase such as,
15 ex Rignase ofbgnraciivateg anid derivativestaidhe &xowilal infa known manner

c BB Rofnk hPbAURY tRobi Bl BELELLT: Bl sl oo tre

py e dsferk 8 e RN FHEESS. GLPALAY Beatpicht Bl haeeBus

Eg@g%ﬁf&ﬁ’éﬁ&ﬁm@%ﬁﬁio@&@s oPthelrermbiahi by HebuRéntiih R2
carbonyldiimidazole, the mixed anhydrides of the formula I by treatment

20  with CI-COOC2Hs5 or tosyl chloride in the presence of triethylamine in an

inert solvent, and activations of benzoic acids with
dicyclohexylcarbodiimide (DCC) or with O-[(cyano(ethoxycarbonyl)-
methylene)amino]-1,1,3,3-tetramethyluronium tetrafluoroborate (“TOTU”)
are also possible. A number of suitable methods for preparing activated
25  carboxylic acid derivatives of the formula Il are indicated in J. March,
Advanced Organic Chemistry, third edition (John Wiley & Sons, 1985,
. page 350), indicating source literature. |
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F-, FRAN:OaRANEZDbDRINC HZ OX111 IV YV
FI~FFFFFH FMMR RF. FFi \ FMR dFF
- RANZRAYRA\ RLRLRL~NVI VII VIII O

,,OF SF\ RF1/F;FFN-1# ' SR -y FS\ R R4

- . . H L Ix X
o BB S feagort 1R R i
Rl ditniiiné prefetatily takes rptatecinng kdown fhdrir@p heﬁ)ﬂrét‘lﬁ 6!Uéprotlc
fl uor| d derlvatlve of the formula Ill 'to
m@a TofutinRrt pEgaRis solvent. dhopa Mitehheyegrovied S@di&bl@dndthe
of t he. for | a I}_/lé{i n the or{ho position to th

ani FECUbE mﬁt foalIagE k= O HENE geanidine are
Co'm&%%on? ssopropanol or THF at temperatures from 20°C to the boiling
point of these solvents. Most reactions of compounds of the formula Il with

F
F
I

salt-free guanidine are, for example, carried out in aprotic inert solvents
such as THF, dimethoxyethane, dioxane. However, it is also possible to
use water in the presence of a base such as, for example, NaOH as

solvent in the reaction of compounds of the formula Il with guanidine.

If L is Cl, it is advantageous to add an acid scavenger, for example in the

form of excess guanidine, to bind the hydrohalic acid.

The compounds of the formula Il can be prepared as follows, by
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formula V, c) replacing the hal ogen substituent in the
conpound of the fornmula Vwith a suitable nucleophile
or an organoel ement conpound, for exanple an
al kyl boron conmpound, where apﬂﬁopri ate with catal ysis,
by a substituent R1 10 f_and d) replacing the am no
functir itn the conpoungof Hhe formul a V'f by a
hal ogé dhsthzt uent, 16—Pe Paci ng tr[fg:s alQger
i t he foralA y a_,
g NP igH,t hebni trj, glios
of the co OLg}d of the formga Vill to the rboxXylic
acid, 5 g) nitrating the conpound of the forrmula I X in
the orthomposition to the pentafluorosulfanyl group
to give the conmpound of the fornmula X, h) reducing the
nitro conpound of the fornmula X to the aniline, i)

r epl ggﬁ/ﬁrg”t he am no funl_cqi/,-_ortf in the (:orrpoqan_olFI @f the

v,

f or mpb@ yRZR3  usi ng. 3 suit ald e nucl edp 1Q.,and
k) comve g the—coermpound the formul & 0 the
conpognd ¢ 8 here i the c nds “of

Q me fOr mul g+
t he fornukae L TV, VeV, VI, VIR X, Xy X
and XIl RL to R4 are defineéqasinfornulal RI5 L is
defined ast in fornmula Il andyX and Y are, v
i ndependently of one another, F, C, Br or I. The

-procedure for preparing the conpounds of the formula
Il is_initially in step @ t@ convert the conpounds of

al |1 by negbho known in 20fpLi REi pl e
eguttion of aré RAtro corrpﬁj,bﬂ%ls £'0 o
' into compgunds of t-he—f of gu . Sueh—
%ed, AOrvyexse ‘o e,“i n: R ok, i

Conpr ehermi ver Or gani ¢ Tr angfy or gp :
Functional Group Preparations, VCH Publishers™

York, W nheim 1999, 821x828 and the literagure
cited therein. 25 Subsequently (step b), the conpounds
of the formula IV are dissolved in an

F R3
Py R2 N ‘
) F’j F,[S R2
F — _
R4 R4
R1  OH Lo
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a) reducing a 4-nitrophenylsulfur pentafiuoride derivative of the formula I}l
to the amine of the formula IV, ‘

b) halogenating the compound of the formula IV in the ortho position to the
amino group with a halogenating agent to give the compound of the
formula V,

¢) replacing the halogen substituent in the compound of the formula V with
a suitable nucleophile or an organocelement compound, for example an
alkylboron éompound, where appropriate with catalysis, by a substituent R1
and

d) replacing the amino function in the compound of the formula VI by a
halogen substituent, |




organi c solvent A and reacted with a hal ogenating
agent, for exanple a brom nating agent. The reaction
tenperature in this case is generally from -30Cto
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Subsequently (step b), the compounds of the formula [V are dissolved in an

organic solvent A and reacted with a halogenating agent, for example a
brominating agent. The reaction temperature in this case is generally from
-30°C to +150°C, preferably 0°C to 40°C. The reaction time is generally

30  from 10 min to 20 h, depending on the composition of the mixture and the
chosen temperature range. The resulting reaction mixture can be worked
up by subsequent filtration through a layer of silica gel, washing with
organic solvent A and, after removal of the solvent in vacuo, purifying the
product by conventional purification methods such as recrystallization,

- 35 distiliation or chromatography.

From 0.1 to 10 mol of the compound of the formula IV for example are




transfer 2 brom ne atons per nolecule. The term
"organi c solvent A" preferably neans aprotic sol vents
such as, for 25 exanple, dichloronethane, chloroform
tetrachl oronet hane, pentane, 1{¥Wexane, heptane, octane,
benzene, tol uene, xylene, chlorobenzene, 1, 2-
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The term “organic solvent A” preferably means aprotic solvents such as, for

25  example, dichloromethane, chloroform, tetrachloromethane, pentane,

hexane, heptane, octane, benzene, toluene, xylene, chlorobenzene, 1,2-
dichloroethane, trichloroethylene or acetonitrile.

Any HX produced in the reaction can be trapped by organic or inorganic
bases.

30

In step ¢, the compounds of the formula V are subsequently dissolved in an
organic solvent B and reacted with a nucleophile R1™ or an element

compound comprising the substituent R1 to give compounds of the formula
VI. It is possible in this case to add a base A and to add a catalyzing metal
35 saltA.
The reaction temperature in this case is generally between -20°C and
- +150°C, preferably between 30°C and 100°C. The reaction time is
generally from 0.5 h to 20 h, depending on the composition of the mixture
and the chosen temperature range. The resulting reaction mixture can be



exanpl e organol it hi um conmpounds R1-Li, organonagnesi um
conpounds R1-My-Hal, with Hal = d, Br, I,
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R1-boronic anhydrides such as, for example,

A1 g-Ong A

OKB,O
R

or organozinc compounds R1-Zn-Z, with Z = CI, Br, .
The term “base A" means bases like those used as auxiliary bases in

25  cross-coupling reactions and mentioned for example in A. Suzuki et al.,
Chem. Rev. 1995, 95, 2457-2483 or M. Lamaire et al., Chem. Rev. 2002,
102, 1359-1469 or S.P. Stanforth, Tetrahedron 1998, 54, 263-303 and the
literature cited therein in each case, for example Na2COg, Cs2CO3, KOH,
NaOH, K3zPO4, N{ethyl)3.

30  The term “organic solvent B” means protic or aprotic solvents such as
diethyl ether, dimethoxyethane, THF, alcohols, water or mixtures thereof. In
one embodiment, mixtures with water are preferred.




brom nati ng agent, as described for other aromatic

amnes to replace the amne function by a hal ogen
function for exanple in MB. Smth and 15 J. March,

March' s Advanced Organic Cheni€Xry: Reacti ons,

Mechani sms, and Structure, Wley, New York, 2001,

935l BBy CRAlYZIng Mt salt(mhmeahe indenvaliaPdanddNi catalysts like

Tr apgéoNead | 'fd?“éué_' i % F%Ehg%g %HBﬁd for example in

P

r 9 af'[’ o OGW@ APy Rew 19% £26.245%i2483 qrmérl@rnalre et al.,
_?Eamm&m Rzévtmmsamrmlsgg gt@,sg%ats pr S?d?ﬁor@r@ch'l'éér%nﬁa@fed%h 1998,

e
1 55 B35 Fliet Bl afn. e e, 20816423 GROBHHG.C. Fu
1988 ,al.53, AliiOlﬁymens Soeeopedzs, |1B%Qesmtﬂihetlif@'agﬁm%dﬁereln
f. 0.8 S0 Wi
o 5ot S5V RS RBP4 VR oo
catCHIRda(fﬂ@ getal salt B. 25 The reaction tenperature

is generally from20C to 200C, preferably 80C to 150C.
The reaction tinme is generally from1 h to 20 h,

10dede stame, tha compoundmssshe famuls Vi Bee subseguentiydonvasted into
chege Boﬁ@&ﬂﬁﬂ@bﬂfr\% fordR: VITBE a &lﬁﬁé@:ﬂa‘tlﬂﬂr gﬁ@égﬁér{a‘%n }Process

mf )‘("t" B@Pgé}a @&teg@ngmenaﬁgf ?*fgquﬂﬁl witha gliazetizing-

Worbkmimmnbxag;equ eset@es’szﬁbeatfamheaaronﬁttoeémmn@ fréble@él the
cuo, oun

o1 A R ey A pBGHR fubdon BT BRI A it B ®

15 pr de besely, March'ssAdvareedyQtganid Chemisiry: Reactmrhsqgj\ﬂeqﬂanlsms

| |
-- ‘F’Péﬁ]“o&%‘% YithPNel) Foi0 2081, S3E8T of REE: Lafika™,
~ f oCOmRIRPEBSHe Organicdraasiopmations: foGwuida togfunstigasl Group

SO|F\r§;5¥§raﬁon§Q!CH>mfﬂﬁ?ﬁersf h@g@e‘?foﬁl@wgnh@iﬁw@QEB?é 679 and
ent are u

dat
. ﬁtb‘-‘o@’fﬁga'é g%é{%%h@%f% b EXRATR E\}PY theosﬁedmea%&%r&aﬁwann
20t ereactiopahhe procegsad dht Doyleatsl., II.O(Dlrge(&Imh 197, ?@l 2;1%6 or of
' d [ or m.xed, W
e aqdRLE L B Ene A S0 St 19RE. 3, RGs oprrosHL
dust. The term "organic solvent C' preferably neans

aperEﬂeB é’%@[toﬁl bﬁﬁ f a VIf! 2 QM\:/ent C with
ace am Bn t er m cata
ne?aﬂyaglﬁflatme agﬁ@*aﬁ%r ewlewtmawtlem af Nucateéyamgm al salt B.

25 I i The réaéthﬁﬁ@rrﬁi@ﬁémy@% géhe‘ﬁdlé“ffbnfﬁﬁ’@ﬂooﬂﬁ)@“ referably 80°C
a Rev
T5E15GE TiirsasiiRtiGe Roenarliifiorad 1S 20 bigRpongig on the
composition of the mixture and the chosen temperature range. The
resulting reaction mixtures can be filtered with suction through a layer of
silica gel or kieselguhr and the filtrate can be worked up by aqueous
30  extraction. After evaporation of the solvent in vacuo, the compound of the
formula VI is purified by conventional purification processes such as
recrystallization, chromatography on silica gel, distillation or steam
distillation.
From 0.1 to 10 mol of the compound of the formula VH for example are
35 dissolved in 1000 ml of organic solvent C. For example, from 1 to 10
equivalents of the cyanidating agent are used for 1 mol of the compounds
having the formula VII to be reacted.
The term “cyanidating agent” means, for example, alkali metal cyanides or
Zn(CN)2 either alone or mixed with metallic zinc, preferably in the form of

N
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30  Publishers, New York, Weinheim, 1999, 821-828 and the literature cited
therein.

in step i, the anilines of the formula Xl are converted by the diazotization -
replacement route into the compounds of the formula Xl with replacement
35  of the amine group by R3. Such methods are known to the skilled worker
' and are described for example in Houben-Weyl, Methoden der organischen
Chemie 4th edition, Organo-Stickstoff-Verbindungen |, part 2, Georg
Thieme Verlag Stuttgart 1990, pages 1087-1136 and the references cited
therein.
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methods known to the skilled worker. For example, compounds in which R3
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compounds which regulate the intracellular pH, with suitable combination
partners being inhibitors of the carbonic anhydrase enzyme group,

25 inhibitors of systems transporting bicarbonate ions, such as of the sodium
bicarbonate cotransporter (NBC) or of the sodium-dependent chloride-
bicarbonate exchanger (NCBE), and NHE inhibitors with inhibitory effect on
other NHE subtypes, because it is possible through them to enhance or
modulate the pharmacologically relevant pH-regulating effects of the NHE

30 inhibitors described herein.

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

treatment of acute and chronic diseases in veterinary and human medicine.
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The compounds of th_e 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.

30 The compounds of the invention may also be used when performing
bypass operations, for example bypass operations on coronary vessels and
in Coronary Artery Bypass Graft (CABG).
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salts thereof are also suitable for the therapy and
prophyl axi s of di seases and disorders induced by

oV @f gdditibathbiNNE ¢fintibiore &iftid Inveativ® upiheyBH®Na Il ahd/or the
particular for the treatnment of epileptic disorders,
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external supply of thyroid hormones. The compounds of the formula |
~and/or the pharmaceutically acceptable salts thereof are thus suitable for

improving therapy with cardiotoxic medicaments.

In accordance with their protective effect against ischemia-induced
damage, the compounds of the invention are also suitable as medicaments
for the treatment of ischemias of the nervous system, especially of the
central nervous system, being suitable for example for the treatment of
stroke or of cerebral edema.
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NHE inhibitors of the present invention can therefore be combined with
other anticoagulant and/or thrombolytic active ingredients such as, for
example, recombinant or natural tissue plasminogen activator,
streptokinase, urokinase, acetylsalicylic acid, thrombin antagonists, factor

30  Xa antagonists, medicinal substances with fibrinolytic activity, thromboxane
‘receptor antagonists, phosphodiesterase inhibitors, factor Vlla antagonists,
clopidogrel, ticlopidine etc. Combined use of the present NHE inhibitors
with NCBE inhibitors and/or with inhibitors of carbonic anhydrase such as,
for example, with acetazolamide, is particularly beneficial.
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Since there is significant elevation in NHE in essential hypertensives, the
compounds of the formula | and/or the pharmaceutically acceptable salts
thereof are suitable for the prevention and treatment of high blood pressure
and for the treatment of cardiovascular disorders. In these cases they can
be used alone or with a suitable combination and formulation partner for
the treatment of high blood pressure and for the treatment of
cardiovascular disorders. Thus, for example, one or more diuretics with a
thiazide-like action, loop diuretics, aldosterone and pseudoaldosterone
antagqnists, such as hydrochlorothiazide, indapamide, polythiazide,
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t he VL
ongh sefR3popiteh hls Seneralie Srhowedard i plaaet fevels
| nihRht£e08 MM, 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
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),
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t hfe reat pent of
Or pro ucmg a medicament for the prevention and treatment of

atherosclerosis-induced hypertension, for producing a medicament for the
prevention and treatment of atherosclerosis-induced thromboses, for
producing a medicament for the prevention and treatment of
hypercholesterolemia-induced and endothelial dysfunction-induced
ischemic damage and post-ischemic reperfusion damage, for producing a
medicament for the prevention and treatment of hypercholesterolemia-
induced and endothelial dysfunction-induced cardiac hypertrophies and

* cardiomyopathies and of congestive heart failure (CHF), for producing a
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25 ftreatment of non-insulin-dependent diabetes (NIDDM), with the insulin
- resistance being restrained. It may in this connection be beneficial, to

enhance the antidiabetic activity and quality of the effect of the compounds
of the invention, to combine them with a biguanide such as metformin, with
an antidiabetic sulfonylurea such as glyburide, glimepiride, folbutamide

30 etc., with a glucosidase inhibitor, with a PPAR agonist such as
rosiglitazone, pioglitazone etc., with an insulin product of different
administration form, with a DB4 inhibitor, with an insulin sensitizor or with

meglitinide.
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¢l R4fbAEE bRl reactivity of the blood vessels to contraction and relaxation
reactions. This age-related decline in the reactivity of vessels to constricting
and relaxing stimuli, which are an essential process of the cardiovascular
system and thus of life and health, can be significantly eliminated or
reduced by NHE inhibitors. One important function and a measure of the
maintenance of the reactivity of vessels is the blockade or retardation of the
age-related progression in endothelial dysfunction, which can be eliminated
highly significantly by NHE inhibitors. The compounds of the formula |

and/or the pharmaceutically acceptable salts thereof are thus outstand ingly
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With NHE inhibitors, a delay, shifted highly significantly in time is found in
the occurrence of age-related disorders of all the organs investigated,
including the heart, vessels, liver etc., and a highly significant delay in
30  cancer of the elderly. On the contrary, there is also surprisingly a
prolongation of life to an extent which has to date been achievable by no
~ other group of medicaments or by any natural products. This unique effect
of NHE inhibitors also makes it possible, besides the use of the active

ingredients alone on humans and animals, to combine these NHE inhibitors
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Also claimed is a medicine for human, veterinary or phytoprotective use,

comprising an effective amount of a compound of the formula | and/or the
30  pharmaceutically acceptable salts thereof, together with pharmaceutically

acceptable carriers and additives, alone or in combination with other active

pharmaceutical ingredients or medicaments.

Medicaments which comprise a compound of the formula [ and/or the

pharmaceutically acceptable salts thereof can in this connection be
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adm nistration, the active conpounds used are
converted, if desired with the substances customary
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PNAY-TRE BHSratioN to take place both as dry granules and as wet granules.
25  Examples 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

30  forthis purpose, such as solubilizers, emulsifiers or other excipients, into a
solution, suspension or emulsion. Examples of suitable solvents are: water,
physiological saline or alcohols, e.g. ethanol, propanol, glycerol, as well as
sugar solutions such as glucose or mannitol solutions, or else a mixture of
the various solvents mentioned.
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5 acceptable salts thereof in a pharmaceutically
accept abl e sol vent such as, in particular, ethanol or
water, or a m xture of such solvents. The formulation
may, if required, also containgother pharmaceuti cal
exci pients such as surfactants, enulsifiers and
stabilizers, and a propellant gas. Such a preparation
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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 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.

List of abbreviations:

ADMET  absorption — distribution — metabolism — excretion - toxicology
CDI diimidazol-1-ylmethanone

dba dibenzylideneacetone

DIP diisopropyl ether

DIPEA diisopropylethylamine




HOAc acetic acid KO Bu potassium
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CM&EE: haneﬂdﬂﬁﬂﬂﬂl'&u’iﬂm hyl - 4- pent af | uor osul f anyl -
be yl)guanl ~FFSOFO OS NN/NH Y
H%Wa) 4- Ameﬂbg%gggﬂtgul fur pentafluoride FSS N NHZ
525 ¢q. A sol ut iegoivaferti n(11) chloride (1465 g, 7.73 nol)

|n concentrated (32 percent) aqueous HCl sol ution was
edt@iCwi th %?V?ﬁﬁ'@ to 80C and then, with ice 36

con R i e L A
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stMRed at afelting point
10 MTB tert-butyl methyl ether
NMP N-methyl-2-pyrrolidone
OAc acetate
dppf 1,1’-bis(diphenylphosphino)ferrocene
RT room temperature
15 THF tetrahydrofuran

TMEDA N,N,N",N'-tetramethylethane-1,2-diamine

Experimental part

20
~ Example 1: N-(5-Methanesulfonyl-2-methyl-4-pentafluorosulfanyl-
benzoyl)guanidine
F
FoF
w5
of 0
07\
, NYNHE
NH,
a) 4-Aminophenylsulfur pentafluoride
N
25 e

A solution of tin(If) chioride (1465 g, 7.73 mol) in concentrated (32 percent)
aqueous HCI solution was heated with stirring to 80°C and then, with ice
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internal tenperature of 85C for 1.5 h and then cool ed
to 45C over the 5 course of a further hour. A m xture
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crystalline mass was obtiined and sMis dissolved in
n- heptane (600 m) at 60C ang én crystallized in a
25 refrigerator at 4C. Filtr 0y vvith suction
resulted in 590 g (85% of
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( 3tergperairenvsis) ket ait 3eRf€d(approx. 1 h). The mixture was then Ieft to
stir and warm to room temperature without external cooling for 1 h. The
mixture was filtered through a bed of silica gel (volume about 1 1) and

~ washed with dichloromethane (5.5 1), and the filtrate was evaporated in
vacuo. About 700 g of a red-brown crystalline mass was obtained and was
dissolved in n-heptane (600 ml) at 60°C and then crystallized in a
refrigerator at 4°C. Filtration with suction resulted in 590 g (85%) of
4-amino-3-bromophenyisulfur pentafluoride as brownish crystals,
m.p. 59-569.5°C.

c) 4-Amino-3-methylphenylsulfur pentafluoride
FSS\@[GHa
NH,
A mixture of Cs2C03 (794 g, 2.7 mol), dimethoxyethane (2 1), water
(300 mi) and trimethylboroxine (50 percent solution in THF, 225 g, 0.9 mol)



and a solution of 4-am no-3-bronmophenyl sul fur
pentafluoride (270 g, 0.9 nol) in di methoxyethane (400
m ) was added dropwi se over the course of 2 h while
the reaction mxture was heateg to reflux. It was
subsequently 5 heated under reflux for a further 3 h
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godkopydse at a18° Q Harithe corrsegf,1 h. Evolution of nitrogen started after
about 2 min. The mixture was then allowed to warm with stirring fo room
temperature over the course of 1 h, a mixture of ice (250 g), 26 percent
aqueous NH3 solution (50 mi) and MTB ether (250 ml) was added, and the

mixture was stirred for 10 min. The phases were separated, the aqueous
was extracted 3 x with MTB ether (150 ml each time), and the combined
organic phases were shaken once with 400 ml of water. Drying with
Na2S04 and evaporation of the organic phase resulted in 39 g of 4-bromo-
3-methylphenylsulfur pentafluoride as a red-brown oil which was
contaminated with 8 mol% of 4,5-dibromo-3-methylphenylsulfur
pentaftuoride, but was used further without further purification. Yield 89%
based on a purity of 90%.
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T) 2-Methyl-4-pentafluorosulfanylbenzoic acid
FSSGGHE
COH
A mixture of 4-cyano-3-methylphenylsulfur pentafluoride (41.2 g,
169.4 mmol), NaOH (20.4 g, 510 mmol) and water (60 mi) in ethylene
glycol (160 ml) was heated to 130°C and stirred at this temperature for 4 h.
It was then cooled to room temperature and diluted with MTB ether
30 (150 ml) and water (250 ml), and the mixture was filtered with suction. The
phases of the filtrate were separated, and the aqueous was acidified with

concentrated aqueous HCI solution, and the precipitated solid was filtered
off with suction. 41.1 g (93%}) of 2-methyl-4-pentafluorosulfanylbenzoic acid

.25



phases of the filtrate were separated, and the aqueous

was acidified wwth concentrated agqueous HCl sol ution,

and the precipitated solid was filtered off with

suction. 41.1 g (93% of 39
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and, at RT, 6 ml of a 966 were added dropw se.

The mixture was left to Gt nd for 28 h and then

poured into 300 g of icd, 13 of water were added

and, after stirringford. proguct was filtered

off. Drying in air resultad in"6.5¢g of a pale 10
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h) 5-Amino-2-methyl-4-pentafluorosulfanylbenzoic acid
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15 6.5 g of 2-methyl-5-nitro-4-pentafluorosulfanylbenzoic acid were dissolved
in 100 mi of MeOH and 20 ml of HOAc¢, and 500 mg of 10% Pd/C were
added. Hydrogenation was carried out under hydrogen at atmospheric
pressure and RT for 20 h. The reaction was incomplete and therefore
hydrogenation was continued under a pressure of 6 bar of hydrogen and at

20  RT for 48 h. The catalyst was then filtered off and the solvents were
removed in vacuo. 5.7 g of a pale grey solid were obtained, mp. 187-
189°C.

Rf (DIP/2%HOACc) = 0.23 MS (ES ): 276
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removed in vacuo. 5.7 g of a pale grey solid were

obt ai ned, np. 187- 189C. Rf (DI P/2%10Ac) = 0.23 M5 (ES
): 276 40 i)
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- added in portions to a suspension, cooled to 0°C, of 6.1 mg of CuCl and

61.5 mg of CuCly x 2H20 in 30 ml of a saturated solution of SO2 in HOAc.

The mixture was stirred at 0°C for 1 h and then at RT for 1 h. The reaction
mixture was subsequently extracted 3 times with 200 ml of diethyl ether

each time. MgSQO4 was used for drying, and the volatile constituehts were

removed in vacuo. 1.3 g of the product were obtained and immediately
reacted further.

k) 2-Methyl—5-sulfino-4-pentaﬂuorosuIfanylbenzoic acid
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1.2 g of 5-chlorosulfonyl-2-methyl-4-pentafluorosulfanylbenzoic acid were
added in portions to a solution, heated to 70°C, of 4.2 g of NaS0O3 in 50 ml

of water and, during this, the pH of the solution was kept between pH = 9
and pH = 11 with a 2N aqueous NaOH solution. The mixture was stirred at
70°C for 20 minutes, cooled to RT and adjusted to pH = 1-2 with an
aqueous HCI solution. The mixture was left to stand at RT for 16 h and then

the product was filtered off and dried in vacuo. 1.0 g of a white solid was



20 added in portions to a solution, heated to 70C, of
4.2 g of Na2S@3 in 50 mM of water and, during this,
the pH of the solution was kept between pH =9 and pH
= 11 with a 2N aqueous NaOH sétlution. The nmi xture was
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deconposition). Rf (EA/MeOH 1:1) = 0.52 |) Methyl
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removed in vacuo. Chromatography on silica gel with DIP afforded a further

460 mg of white crystals, mp 127°C.
Rf (DIP) = 0.36

m) N-(5-Methanesulfonyl-2-methyl-4-pentafluorosulfanylbenzoyl)guanidine
0.70 g of guanidine chloride and 0.68 g of KOtBu were stirred in 20 mi of
anhydrous DMF at RT for 30 minutes. This suspension was then added to
0.43 g of methyl 5-methanesulfonyl-2-methyl-4-pentafiucrosulfanyi-
benzoate and stirred at RT for 16 h. The reaction mixture was then poured
into 200 ml of water, adjusted to pH = 8 with aqueous HCI solution and

extracted 3 times with 100 ml of EA each time. MgSO4 was used for drying,
- and the solvent was removed in vacuo. The residue was suspended in 5 mi

of CH2Cl2 and the product was filtered off. 190 mg of colorless crystals



25 into 200 M of water, adjusted to pH =8 with
aqueous HCI solution and extracted 3 tines with 100
m of EA each tine. MgSO4 was used for drying, and
t he solvent was renoved in vaeo. The residue was
sus end dinb5mnm _of CHCI 2 and the product was -
fil tained, MPo25dr2806°Col orl ess crystals 42 were
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acid in 10 m of water was 10 added. The m xture was
subsequently stirred at RT for 30 m nutes and then
the water was renovedRu reduced pressure to obtain
11.7 g of the nethahe fonlc acid Salt, which was
subsequent |y recrystralji 6m 110=8—of water to
obtain 10.0 g of N-(§Fne gsul f orgd- 2- net hyl -

4- pent af | uor osul f anyl be yyz di ne met hanesul f oni c
acid salt as white d® ‘&ryst als, mp. 230C. Exanple 3:
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- 9.3 g of the title compound of example 1 were suspended in 100 ml of
water and a solution of 2.3 g of methanesulfonic acid in 10 ml of water was
added. The mixture was subsequently stirred at RT for 30 minutes and then
the water was removed under reduced pressure to obtain 11.7 g of the
methanesulfonic acid salt, which was subsequently recrystallized from
110 mi of water to obtain 10.0 g of N-(5-methanesulfonyl-2-methyi-
4-pentafluorosulfanylbenzoyl)guanidine methanesulfonic acid salt as white
crystais, m.p. 230°C. '

Example 3: N-(5-Methanesulfonyl-2-methyl-4-pentafluorosulfanylbenzoyl)-
guanidine hydrochloride

FLF
P
of o
s HCl
07\
N%'/NH2
©NH,

300 mg of the title compound of example 2 were suspended in 50 ml of a
saturated aqueous Na>CO; solution and extracted twice with 40 ml of EA
each time. The EA phase was subsequently dried over MgSO; and the




Y 20 NH2 300 ng of the title conpound of exanple 2

were suspended in 50 mM of a saturated aqueous Na2CO3
solution and extracted twice with 40 m of EA each

time. The EA phase was subseqdéntly dried over MgSO4

an 43 sol vent s renoved under _reduced .
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a depgfanyNIdE-1 Bibibitién @6 detdinsnee il an FLEPR=eva byedi um
for the transfected cells (lscove +10% fetal cal
sefMifsuremeant ofdhainti reenvesy intamsfestedcelldineswhieh express
anti hioty gl h order to ensure the presence of the
trhk&?&'ﬁ@g"gequences. 25 The actual assay started
with the renoval of the growh nmedium and addition of
100 pl of |oading buffer per well (5 pM BCECF- AM
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at S nerensiogaNAks BEHE Fativityascaireaultnf melagenesisatidng
subsequent selection) were seeded the preceding day at a density of
~25 000 cells/well.
The growth medium for the transfected cells (Iscove +10% fetal calf serum)
additionally contained G418 as selection antibiotic in order to ensure the

presence of the transfected sequences.

The actual assay started with the removal of the growth medium and
addition of 100 pl of loading buffer per well (5 uM BCECF-AM [2',7"-
bis(carboxyethyl)-5- (and -6-)carboxyfluorescein, acetoxymethyl ester] in

20 mM NH4ClI, 115 mM choline chloride, 1 rhlVI MgClz, 1 mM CaCly, 5 mM

KCl, 20 mM HEPES, 5 mM glucose; pH 7.4 [adjusted with KOH]). The cells
were then incubated at 37°C for 20 minutes. This incubation led to loading

of the cells with the fluorescent dye whose fluorescence intensity depends
on pHi, and with NH4Cl which made the cells slightly alkaline.

The nonfluorescent dye precursor BCECF-AM is, as ester, membrane-



of the cells with the fluorescent dye whose

fluorescence intensity depends on pH, and with NH4CI

whi ch nade the cells slightly al kaline. The

nonf | uorescent dye precursor CF-AMis, as ester,
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incorporated in
[t was likewise important for all the buffers used (loading buffer, washing

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

presence of bicarbonate would lead to activation of interfering bicarbonate-

25 dependent pHj regulatory systems present in the parental LAP-1 cell line.

The microtiter plates with the acidified 6el|s were then (up to 20 minutes
after the acidification) transferred to the FLIPR. In the FLIPR, the
intracellular fluorescent dye was excited by light with a wavelength of

30 488 nm generated by an argon laser, and the measured parameters (laser
power, illumination time and aperture of the CCD camera incorporated in



45 the FLIPR) were chosen so that the average
fluorescence signal per well is between 30 000 and 35
000 rel ative fluorescence units. The actual
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nmet hod" The exposure data and the vol unes of
di i_i]ri bution were determ ned as characteristic

fdeWKIiaare eyaeiediuite fie HativityBasagrognaan. NHEs mrogram

phal
B NNE de il UIABD B concontn
Cagh@ofrdrdanuéd fhé h@s(f QAI0ES forthe substances. Since the progress of

20 pHjrecovery was not linear throughout the experiment, but fell at the end

owing to decreasing NHE activity at higher pH; values, it was important to

select for evaluation of the measurement the part in which the increase in

fluorescence of the positive controls was linear.

Example NHE1 inhibition iCsg [nM]
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In vivo pharmacokinetics - profiling with the “n in one method”

The exposure data and the volumes of distribution were determined as
characteristic pharmacokinetic data as follows:
30



11 &SSO ™H [ ,~1 / Og OIls\ MNHZ NH2 were

di ssol ved i n an aqueous, slightly acidic nmedium
(water, pH 4, 5 adjusted with 1 M hydrochloric acid).
The concentration of the aqueais fornulation prepared

o T BN B hearinle Mobrthe FieRint #rloRs reforence
ad néubissdrRiee thelRndwrs NME -8 mﬁi%ttH;S%i’rg)df@bgﬁﬁﬁpg' BHAuihe

jugul ar vein of a fasting .nmale ose about
1 ng of each substance adm ni stered r kg of the
ood sanpl es jwere taken by
means of a second catheter akter 50MST— 15 min, 30
mn, 1 h, 2h, 4h, 8 i h, and) eparini zed

pl asma was prepared k@\ce ugaU’ on at 1000 Gin
appropriate plasna tube,ss e pirasma sanpl es were
wor ked up and, after £ HPLC sepratl 15 quantified
by M5/ M5. The high specificity o net hod
permtted sinultaneous determ nat| on of a plurality
of substances. The exposures coul 8Mbe cal cul at ed
using the WnNonlin conmputer programfromthe

congsratdigddart ihi dreadletus, 6 d
W|th t he exposure a@] ﬁ%{/\né(ﬂlﬁgﬁéélgf g‘}é’@%ﬁf@

Ssulesliusied witg; i @yﬂmhlmm anid). Jheswacenksation of the aqueous
oS ol B A B R sk ol G b Eolince per

and giof emihtumg W mt bEthioformesation wikst ddriiidterd a’@é smgie
(swllble ound Vol unme of distribution [I1/k

Wiy FRtPetaeintrihe juguarveiref afesing malssbeagle dggsidose
Cara'bBBf ! gﬁq 6f eadtt sut'fﬁt&li@@é&ﬁﬁ rﬁytepe%;&elf Ifgg{]? t@-nﬁedog s body

concentration-tinme plots In |gure
10 comysightyl Bibod Isamplemw&qmiakea byahaanedf & Bettwed bhibeter after
al::%om%\,/‘%% n%nl, 88%’1& ?%r |2qhd 4 h, 8 h and 24 h, and heparinized plasma

‘was prepared by centrifugation at 1000 G in appropriate plasma tubes.

The plasma samples were worked up and, after an HPLC separation,

15 quantified by MS/MS. The high specificity of this method permitted
simultaneous determination of a piurality of substances. The exposures
could be calculated using the WinNonlin computer program from the
concentration-time plots (see figure 1) and compared with the exposure of
the known NHE-1 reference substance. Since the various substances were

- 20 measured in the same animal at the same time, the result was an accurate

comparison of the compounds, and a ranking of the volumes of distribution

was possible.
Compound - Volume of distribution
[/kg of body weight]
Example 1 1.67
Reference substance 2.94
cariporide




and thus the exposure is about 2-3 tinmes higher than
wWth the reference 5 substance cariporide. Cariporide
is no longer detectable in the plasma after 24 hours.
The captions and signs in the4ﬁlgure were as foll ows:
Fig.1l: concentration-tinme plots in the blood plasm of
dogs after 10 adm nistration of in each case approx. 1

nrgllklg oidartyleyiGentim thed Eoncafarion-tin@ pibtdn ﬁgirré ﬂ%b{ifhe
axi s: concentration of the nmeasured conpound in the

pgmmnqvn@cggh%m%na&n i retaipediim the blood Gosy omema@nger period
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5 NHZubStanoe waripbrid¥, Carigtyidieds 1o, Ioﬁ%é‘fydletéét‘éblwn Ihe Blasha after
or 4 car bon atons, al koxy having 2, 3 or 4 carbon

0USS. O, Br, |, -CN, NRSR6, -(Qp-(CH2)n-
(CF2)O-CF3 or -(SOM)q -(CH2)r(CF2)s-CF3; 10 R5 and R6
are, independently of one another, hydrogen, alkyl

ha\Thﬂg:ab,’tioﬁs aBdsigné m&h@ﬁgu&t Wem as folloa: CF3; mis
s 15 are, |ndependently

of Fi tongimg glptsin
hd %QRﬁeﬁETF' o 3mg et in the hlgoqqgfe%@eqf dogsigfter
ha r 2,
ohesinitaion & oo P o
O Brampleud @GHZJf‘a:aﬂFGndﬂ - (SOw) x- (CH2) y- ( CF2) z- CF3;
y axis: concentration of the measured compound in the ug/ml in plasma
X axis: time in h
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-Q - (CH2) k- CF3, al kox4havi

R7 and R8 20 are, independently of one another,

hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or
-CH2-CF3; wis zero, 1 or 2 t,u,v,Xx,yandz are,

[ n@qgamﬂgn@#yggg: one anot her, zero or 1; 4

Br, I, -CN, -SOQ2CH3, al koxy hqélng 1, 2, 3?§F3§P?29§%ﬂ2393
atorrs NROR10, - Qa-(CH2)b-(CF2)c- CF3,

_( Baipet g@pm F- (CF2) g- CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atons or cycloal kyl having 3, 4, 5, 6, 7
or 8 carbon atonms, in which 1, 2, 3 or 4 hydrogen
at ans mmlﬁ]d@rﬁh@f@ﬁnmmfl uorine atonms; RO and R10
are, independently of one another, hydrogen al kyl
having 1, 2, 3 or 4 carbon atons or -CH2-CF3; a, b and
c 10 are, independently of one another, zero or 1; d

is zero, 1 or 2; eis Ee opsl, f is zero, 1, 2, 3or4;
gis zero orl; 15 or FRR A s (C}Q h- phenyl or

- 0- phenyl, in which g4t e icals are
-unsubstituted or subsﬁ:tuv ) 2 or 3 radicals
sel ected fromthe group £Q s{ingnof WH O, Br, I,

2,3 or '4 car bon
atons, al kyl 20 having 1, . 1 y 4 rbon atons and
-S2CH3; J is zeroor 1; kis zero, 12 2 or 3; his
zero, 1, 2, 3 or 4, or 25 R3 is -(CH2)aa-heteroaryl,
which is unsubstituted or sdbstituted by 1, 2 or 3
radi cal s sel ected

- in which

R1  is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, F, Cl, Br, |, -CN, NR5R6, -Op—(CHz)n-

(CF2)o-CF3 or -(SOm)q -(CH2)(CF2)s-CF3;
R5 and R6
are, independently of one another, hydrogen, atkyl
having 1, 2, 3 or 4 carbon atoms or -CH2-CF3;

m is zero, 1or2
n,o,p,q,rands
are, independently of one another, zero or 1;
R2  is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1
2, 3 or 4 carbon atoms, F, Cl, Br, I, -CN, NR7RS,

~O{CH2)y~(CF2)-CF3 or -(8Ow)x-(CH2)y-(CF2),-CF3;
R7 and R8

are, independently of one another, hydrogen, alkyl

r

having 1, 2, 3 or 4 carbon atoms or -CH»-CF3;
W is zero, 1 or 2
t,u,v,x,yand z

are, independently of one another, zero or 1;




fromthe group consisting of F, d, Br, I,

- Qob- (CH2) cc- CF3, al koxy having 1, 2, 3 or 4 carbon

atons, al kyl having 1, 2, 3 or 4 carbon atons and

-S2CH3; 30 bb is zero or 1; é<9is zero 1, 2 or 3; -
-------- as is zero 30r4 R4 is

hyR®geris Gk Bigl., CB* -SP2CHal kosmmmg 1 ZGk9r haatheg atoms,

2, 3 or4 car bon atons, NR11 R12,

- Odd- (Cm@fﬁi@ﬁ%f@HQEQCFQQG%G) *(5031)9 (CHz)f'(CFz)g'CF& alkyl
(CH2)jj-(CF2) kk- CF3, having 1, 2, 3, 4, 6
carbon &w@yiRg br2, ?nylcﬁml&garbha\atmgs:or WCIOElkthaVTn@B 8, 5,6,

ray e e ARt Apft, h wich o s be AN SR sTpE ey be

5i ndependepjtabyd@yﬂgbﬁng@;@ﬁrhgr hydr ogen, al kyl 10
having 1, 2, or 4 carbon atons or -CH2-CF3; dd, ee

and if are, ﬁ%l@'ﬂfé ntly of one anot her, zero or 1;
' , 1
3 3 or 4 kk"fs%;%?’id%& oty e gt biaBERE

Sasljgs?rfziﬂed or ‘gﬁ{k’)@ i tut ggﬂe‘pé%rbbg%@%g%ragﬁlza%lz%al S

sel ected frog phdy oup consisting of F, O, Br, I,

- Om (CH2) nn- CF3, al koxy having 1, 2, 3 or 4 car bon
10atons, al kyl havBre) indépendently ofiopamothest zers carid

-SQ2CH3; nm i,s zey niszero,1,20r3; 2511 is
~zero, 1, 2, 5’, or 5293%: ’}ﬁﬂg - (CH2) oo- het er oaryl ,

e is zero or 1;
f is zero, 1, 2, 3 or 4;
g is zero or 1;
15 or
R3 is ~(CH2)h-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2

or 3 radicals selected from the group consisting of F, Cl, Br, I,

-0j-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl

20 having 1, 2, 3 or 4 carbon atoms and -SO2CHg;
i is zero or 1;
K is zero, 1, 20r 3;
h is zero, 1, 2, 3 or 4;
or

25 R3 is-(CH2)yg-heteroaryl,

which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)cc-CF3, alkoxy
havihg 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHzy;

30 bb  iszeroor1;

'CC is zero, 1, 2 or 3;



Lh

which is unsubstituted or substituted by 1, 2 or 3
radi cals selected fromthe group consisting of F, O,
Br, I, -Qop-(CH2)n-CF3, alkoxy 30 having 1, 2, 3 or 4
carbon atons, alkyl having 1, 5) 3 or 4 carbon atons
and -SQ2CH3; 51 pp i.s zer or 1, rr is zero, 1, 2 or
3; 00 is zero,3d, 25269 142, 3884 he phar maceutical |y
acceptable salts thereof. 5 2. A conpound of the

formula | as clainmed in claim3l, in which the

e aRi ngSlsihlyGrod%l\ by &y, amren.-c K$b£@ﬂ§ %9(03( h%vg%nﬂrz% or4

carbon atons, al koxy having 1 car
oo b aBime 1 (2 N@%ﬁ'@%ﬁ@(‘?@ﬁﬁ"’?cﬁ%ogg)ky
d R6 th hy | kyl
i g, SCPDERe BTt . S B8 ol o

o o SRR, TR S 1% 2

- SCOCHS, hyakdguty atomd mggbe 0 |a%e@|rb3ﬂﬂlﬁﬁrn*é0&oﬁfs°”5
NRORLO, - Ca-

- (SOd) e- (CH2 11(@125?(52@3 al kyl 20 having 1, 2, 3,
4, 5 6 b 4, 5
o 5 b OB e A o

fpatons may be rephag fﬂ M Qﬁooﬂté%m@ﬁ chlO
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i ndependently of one rogen

25 2, 3 or 4d@aég%dq¢oms or -CH2 CF3; a, b and c
|ndependently of one another zero or 1; d zero, 1 or
2: are, independently of one another, zero or 1;

ag is zero, 1 or 2;

hh is zero or 1;

i is zero, 1, 2, 3 or4;
kk is zero or 1;

or
R4 | is -(CH2)-phenyl or -O-phenyl,

in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br, I,

-Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl

having 1, 2, 3 or 4 carbon atoms and -SO>CH3;

mm iszeroor1;
nn is zero, 1, 2 or 3;
Il is zero, 1, 2, 3 or 4;
or

R4  is ~(CH2)po-heteroaryl, _
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, I, -Opp-(CH2)r~CF 3, atkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO2CHs;



e zero orl; 30 f zero, 1, 2, 3 or4; g zero or 1; or
52 R3 -(CH2) h-phenyl or -0-phenyl, in which the
phenyl radicals are unsubstituted or substituted by 1,
2 or 3 radicals selected frofmithe group consisting of
F, d, Br, I, -0-( %kCFS al koxy having 1, 2, 3
or 4 carbon atons,PPal ky? 28 %@ Ting 1, 2, 3 or 4 carbon
atoms and - SQ2CH3;pr | qg&groor»[ éork\;szero 1, 2 or 3; h
zero, 1, 2, 3 or4; or 10 R3 -(CHZ2)aa-heteroaryl,

which is uns@esti tisze, dEZSGmﬂLtut ed by 1, 2 or 3

oy e EBTELEMoalACb AR SR BERR"T "3 %5 o 4

5carbon atons, al kyl having 1, 2, 3 or 4 carbon atons
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and SOZCH3 15 bb zero or 1; cc zero, 1, 2 or 3; as
zer20 1A gompoynd: ofthenfarrudeh asr cieimasddntdiaim 1, in which the

ﬁ@g?&fl |y acceptable salts thereof. 20 3. A
conpoun he formula | as clained in claim1l or 2,

i n Rehi ch hyytmgenpalkiyhigsviag €; 2R3 ohuhzpeeH ato%ﬁé‘)élk&i?
1, 2, 3 %r 4 carbon atons,_al koxy havin
car bon afoR©r 4rcareen agpms, F, CIoRY, INFSRe N%5B»GCH2 CF3 or

S d _R6 d d |y of
anot (he?n)ﬁ ﬂ&ggé&ﬂ %@?&)QTBE%SF r{éom)lqn@e 52@? nésx%‘%@ogne
atons or - CH2-

% and R6
independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or ~CH2-CF3;
m zero, 1 or2
n,o,p,q,rands
independently of one -another zero or 1;

R2  hydrogenor F;
R3  Cl,Br, I, -CN, -SO2CHgz, alkoxy having 1, 2, 3 or 4 carbon atoms,

NROR10, -O5-(CH2)p-(CF2)c-CF3, ~(SOq)e-(CH2)-(CF2)g-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms or 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 atoms;

R9 and R10

independently of one another hydrogen, alkyl having 1,
2, 3 or 4 carbon atoms or -CH»-CF3;

a,bandc
independently of one another zero or 1:
zero, 1 or 2;

d
| e zeroor 1;
f zero, 1, 2, 3 or4;
g

zeroor1;
or




mzero, 1 or 2 30 g and r independently of one

~anot her zero or 1; 53 R2 hydrogen or F;, R3 C, Br, I,

-CN, -SQ2CH3, al koxy having 1, 2, 3 or 4 carbon atons,
NROR10, -0-CH2-CF3, -(SQd)e-CB2, alkyl having 1, 2, 3,
4, 5 or 6 _carbon atons or cycloalkyl having 3, 4, 5,

6, 8 or gC#inmheayoprsO-phesylwhich 1, 2, 3 or 4
hydr ogen, at may be replaced by fluorine atomns;
w@@gﬁ

and R10 femhepylgrdisats arreowmkbsnwcbgewbsaﬂuktyd by 1,2
h
124119, Lor ool i TR on OBASHEE H

unsubstlt@t froﬁ%ﬂk& el 112 3209450%@%?{858?!!()&

selected e gr up consisting o

5!, 3 vin or 4 carbon
atorrs Fﬁgbbﬂg\% goqf’ ‘9%%0%329%%8@ 'gg}?é&'ons and
-SO2CH3; j zero or 1; Kk zef Qs o}n-2 or 3; 20 or R3
heteroaryl whi ch i unsubsetltut éd or substituted by
1, 2 or 3 r adi cal s skl ect egbrof t, @it Be group consisting
of F, d, Br - Qbb- & cc- CF3, al koxy having 1,

2, 3 or 4 carblan at offf O'h‘bm ng 1, 2, 3 or 4
cappon 25 atons and S()2CH3 bb zero orl; cc zero, 1,
2 or 3; R4 hydrogen or F; and the pharmaceutically

10 acRrept abicH sl tetehRiaof -
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- which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)cc-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO2CHag;

bb zeroor 1;
cc zero, 1,2 or 3;
aa zero, 1,2, 3 or4;

R4  hydrogen or F;

and the pharmaceutically acceptable salts thereof.

3. A compound of the formula | as claimed in claim 1 or 2, 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, Br, |, -CN, NR5R6, -O-CH-CF3 or
«(SOm)q-(CH2)-CF3;
R5 and R6
independently of one another hydrogen, alkyl having 1,
2, 3 or 4 carbon atoms or —-CH5-CF3;

m zero, 1 or2
gandr

independently of one another zero or 1;



30 4. A conpound of the fornula | as clainmed in one or
nmore of clains 1, 2 and 3, in which the neanings are:
54 Rl hydrogen, alkyl having 1, 2, 3 or4 carbon

at ons, nethoxy, ethoxy, F, O 93NRSR6, - O CH2- CF3 or

-($9M ¢ én'&FIB-; R5 and R6 i ndependently of one
anot her hydrogen, aIkyI having 1, 5 2, 3 or 4 carbon
at ®@ 0ICl- BFY; € al Zin@3"n

i ndependent |’y of one ano?h ﬂm%r} '%‘?? ﬁ’ 5%4 caébon atﬁ)ms

°6 oo NEFRT.<0:00, 85580l RED Ak A 2 %Rg Jg 5gir 6
ot pon SaRidHEtofs of A QM Ny NS, 506, 7 or catodh afoms, in

S5may be mdyndrate?, Dyr &ihydrogen abaEEmaRdeaapi-oea b’,ﬁﬂuonne

|ndepend?§#_gly of one anot her hydrogen, nethyl, "ethyl

or - d zero, 1 or 2; e zeroor 1; or 20 R3
phenyl , whi cbﬁgéndJﬁslestitut ed or substituted by 1 or

2 radicals selected from the group consisting of F,

d, -0 -(CH2) k- CFBdependentyy obriwanothat hﬁcﬂrogbﬁ,vélkg Having 1,
2, 3 or 4 carbon atons and - SQ2CH3; | and

i ndependent |y of &né ocadatatkon atoros or-(le Qfra; R3

heteroaryl, which is unsubstituted or substituted by 1

10 2 radi caI 9 sel &fed 9rm t he group consi sting of
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F, d, -Qob- éw)ﬁé?ro%:rsf; nmet hoxy, et hoxy,

or
R3  phenyl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, CI, Br, |, -0j-(CH2)k-CF 3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHg;
i zero or 1;
k zero, 1,2o0r3;
or

R3  heteroaryl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected

from the group consisting of F, Cl, Br, I, -Opp-(CH2)cc-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO5CHg3;

bb  zeroorft,
cc zero, 1,2o0r3;
R4  hydrogen or F; |
and the pharmaceutically acceptable salts thereof.

4. A compound of the formula | as claimed in one or more of claims 1,
2 and 3, in which the meanings are:




30 al kyl having 1, 2, 3 or 4 carbon atons and - SO2CH3;
bb and cc 55 independently of one another zero or 1;
R4 hydrogen or F; and the pharnaceutically acceptable
salts thereof. 5 5. A conpoun@ of the formula | as

cl ggqred ihgdﬂi@én?fa“@r ﬁ%ﬂﬁn% t]1 h)?;)?’ im_r %e'%rgg?ﬁ LGShe ﬂr%@%ﬁ,_ethoxy,

N- (5- met hanesul f ony I'uor os’

benzoyl ) guan NRBRS, Jageyt | ceptabl e
salts thereof. 6. GAqgf%mcﬁeL?sﬂ%ﬁ f%{rggg%r(leﬁgﬁrgc'g%’npound
of the fornmulRs dn@Recl ained in 10 one or nore of
claims 1, 2, 3, 4 and 5 and/or the pharmaceutically
accept abl e sal ts tndapesdentinptene anpthes bydiageot alkyl kaving 1,
compound of the formula ll, FR3 FIEF--;/ RR FL
SR4 RL O 11 in whileB 9% ¢a5bra aters of HEHa=eRBhg st at ed
inclains 1 to 4 and b is.a 15 |l eaving group which can
under go nucl 8bphi FFE-du®stitution, with guanidine. 7.
A conpound ofy deey fornula | and/or the
pharmaceutically acceptable salts thereof as clained
in one or nore of independentiy of &ne anotheezea® or 1;

R oFWiogB i Frmceut i cal |y acceptanl o salts
10, PR G N e TG %Y. RO B AR ERTO.GD-CHicRs, '

et vt ie A Bryndd 2nd. ¢ 5 6T Beaspr alpsEAoy

or ophyl YRR IR A E5F  partinAtpiss it Bhicag!: 2 3 or 4

car di achy@rdgehtbe rhapbé Irégiht&d by fliorine atoms;

R9 and R10
15 independently of one another hydrogen, methyl, ethyl -
or -CH2>-CF3;
d zero, 1 or 2;
e zeroor 1;

or
20 R3  phenyl,
which is unsubstituted or substituted by 1 or 2 radicals selected from

the group consisting of F, Cl, -Oj-(CH2)k-CF3, methoxy, ethoxy, alkyl

having 1, 2, 3 or 4 carbon atoms and -SO2CHs;
jand k

25 independently of one another zero or 1;
or
R3  heteroaryl,

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

the group-consisting of F, Cl, -Opp-(CH2)ec-CF3, methoxy, ethoxy,

- 30 alkyl having 1, 2, 3 or 4 carbon atoms and -SO2CHa;
bb and cc




nyocardi al infarction, of angina pectoris, for the
treatnment or prophylaxis of 1ischemc states of the
heart, of ischem c states of the peripheral and

central nervous system or of &% roke or of ischem' c

states of peripheral ssu

treat nent or prophyl ax”i,;ua "3%8{'%9“ B'f‘e§ﬂ8§1?lrz‘3?° or

di Shsesydrogeshechk; cel | ul ar pr oliferation represents a
primry or secondary cause, cancer, of metastasis,
of arﬂdc% rmsewq%wzcemb@r saftsdberacs. hyper pl asi a,

of atherosclerosis or of disturbances of lipid

nmet abol i sm of high blood 5 pressure, of essential

Shypert emsc@mpo@rﬁd df terfoenalaofad Elginganin Ay ofedyiasT to 4 and

t d | t f tabili
o ek B Selastibny ot oeauosutan
co
sy@rz*rnér%;%gé@rzwh%e@zaxr. UGB A rere
psychoses for the treatnment or prophyl axrs of

no insylin- de ndent di abetes nellitus
OB 1o AREGsS i Sieenriichs Sommoundie Sip SYBMIE bys laimed in

10 d' &ﬁé@rrﬁor(eetﬁlﬂlélrﬂ%% for amy mﬁhﬁ}dr Bhe gﬁérfrh’é%'tlegliy of

~of disorders caused by erbt

intermttent claudication, for e treatnent
pr 8pbsRtakiessalis thetsohtwhichicoomuises redctingt 2compoond afithe
fi P({rﬁ‘ftji{lld' sorders of the Iliver, fibrotic disorders
'dney, fibrotic di sorders of vessels and
flbrotlc di sorders of the _heart, for the treatnent or
prophyl axi s of heart 15 f%xl Fur® or of congestive heart
failure, of acute or chng:rs c iufl aggmtory disorders,
of mal aria and of

coccidiosis in poultry, "and use, for surgica
operations and organ tramzp -atly's for preserving
and storing transplants for s i c8 procedures for

use in bypass operations, for''use”in resuscitation
after a cardiac arrest, for 20 preventing age-rel ated
ti ssue change, for prodUC|ng al'medi canent directed

£ B FELRORE bavE i s Biateciaies o dranetd &4

th .
5 S 5aE i cho sy S5RARYLF W uBmne

- 20
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phar maceutically 25 accept abl e salts thereof as

L Bl B Tl LB recPytialy acoeptabl
| ngaRatherics abWlaifte@dH Gnbramoredl AaRM td %ol i as
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reperfusion events, for the treatment or prophylaxis of arrhythmias, of life-
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ischemic states of the peripheral and central nervous system or of stroke or
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10. The use of a compound of the formula | and/or the pharmaceutically
acceptable salts thereof as claimed in claim 9 in combination with
cardiotoxic and cytotoxic medicaments or active ingredients for producing a

medicament with reduced cardiotoxic and cytotoxic properties.

11. The use of a compound of the formula | and/or the pharmaéeuticatiy

_ acceptable salts thereof alone or in combination with other medicaments or
active ingredients as claimed in claim 8 and/or 9 for producing a
medicament for the treatment or prophylaxis of acute or chronic damage,
disorders or indirect sequelae of organs and tissues caused by ischemic or
reperfusion events. |
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12. The use of a compound of the formula | and/or the pharmaceutically
acceptable saits thereof alone or in combination with other medicaments or
active ingredients as claimed in claim 8 and/or 9 for producing a
medicament for the treatment of life-threatening cardiac ventricular

fibrillation.

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

medicament for the treatment or prophylaxis of metastasis.

14.  The use of a compound of the formula I and/or the pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or
active ingredients as claimed in cfaim 8 and/or 9 for producing a

medicament for the treatment or prophylaxis of fibrotic disorders of the

heart, of heart failure or of congestive heart failure.

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

additives.

16. A medicine for human, veterinary and/or phytoprotective use
comprising an effective amount of a compound of the formula | and/or the
pharmaceutically acceptabie salts thereof as claimed in one or more of
claims 1 to 5, together with pharmaceutically acceptable carriers and
additives in combination with other pharmacological active ingredients or

medicaments.



