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Pent af | uor osul fanyl benzoyl guani di nes, nethod for

their production, their use as nmedi canents or

di ¥YRANSOHFS% s and medi cament cont ai ni ngCITHEP26G41©812393
5 Pent af | uor osul f anyl benzoyl gdani di nes of the formnula

I in which RL to R4 have the neanings indicated in the
claims, and the pharmaceutically acceptable salts

t he’eacefﬂu@r@smfahﬁ[tbénzbq@uaﬁwuwm&hae%rhﬁeawodmw their
the cel lul ar sodi umproton antiporter (Na+/ H+

ex BARA§dnedisprents g ag@@st@fagaﬁés apEE-medicanent gontaining the
prggﬁ{tles t he conpounds of the fornmula | and the
pharnaceutlcally acceptabl e salts thereof are suitable

5for the prevention and treatnment of diseases caused

by activation or activated NHE, and of diseases
c absBtflyerswfanyPenzsyiguanidines oithe amulbge. 15
Conpared with known conpounds, the conpounds of the

~invention are disti ng=U|Fsheﬂ by an extrenely high

activity in the inhiBition fof Na/H+ exchange, and by
i mproved ADMET properff* 3 nobi oti c structure
(in particular the imtr i on of the rather
"unnat ur al / mannmade" SE5.2Q_gtbst i-Nye

advant ageousl y i nfl ueftes tfi ssuf digtribution. This

| eads inter alia to increaed @xposmges in vivo. This
i nvol ves no significant influence on the absorption
characteristics, and the high bioavailability of the
acylguanidines is retained. 25 In contrast to sone

v il bed t he | t th
o BIRRE B R e It Flear s Bricnlel Aubeiieiniaend g
phstidratrieutiealy accdptasts gawmeee@pérb%u%aﬁwtétpa%@@éﬁiaﬁhes
and di sadvant ageous sal i duretic properties

10 i namchinhiit thel celiekar sodium-proton antiporter (Na H* exchanger, NHE).
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pent af | uor osul f anyl benzoyl guani dines of the 5 fornul a
| Be¢ausshdfdhe 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.

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
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.

In contrast to some acylguanidines described in the literature, the

compounds of the formuia | described herein and their pharmaceutically




Rl is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 10 2, 3 or 4 carbon atons, F,
a, Br, I, -CN, NR5R6, -Op-(CH2)n- (CF2)0-CF3 or
-(SOn)q (CH2)r (CF2)s-CF3; R5 zand R6 are,

inde tly of one anoth hydr al kyl 15haV|n
- EPE sells-shovhna Lpwentsd a@ﬁiﬁlse%ganﬁ@gﬁeusz §?'@UFQ““0?

_2 rpbro;Sbrt;@s g, rands R2are, independently of one

anot her, zero or 1; is hydrogen, alkyl having 1, 2, 3
or 4 carbon atons, al koxy having 1, 202, 3 or 4 carbon

" 8BBjiovendds reles bnpBhoio hamilgyrcidinisings of g

5arqaormmgqependently of one anot her, hydrogen, alkyl

-are, independently of one &

having 1, 2, 3 or 4 carbon atons or -CH2-CF3; wis
zero, 1 or 2 25 t,u,v,x,yandz are, independently of
one another, zero or 1; 3 R3is d, Br, I, -CN,

- SO2CH3, al koxy havi ngr 1F B3 3 or 4 carbon atons,
NR9R10, -Oa-(CH2) b-(EEb)'c- aF3,

xkky™ having 1, 2, 3, 4, 5
or 6 carbon atons or ¢yc|o having 3,-4, 5, 6, 7
or 8 carbon atons, in 2, orNﬂ hydr ogen
atons may be 5 replacBu negf omd; ~ RO and R10
hydr ogen, al kyl

- having 1, 2, 3 or 4 carbon St on® or - -CF3; a, b and

10

15

20

25

c 10 are, independently of one another, zero or 1; d

is zero, 1 or 2; eis zero br1; f is zero, 1, 2, 3 or

4;
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;
RS and R6
are, independently of one another, hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —~CH2-CF3;

m is zero, 1or2
no,p,grands
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)y~(CF2)-CF 3 or «(SOw)x-(CH2)y-(CF2)-CF3;
R7 and R8
are, independently: of one another, hydrogen, alky!

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

w is zero, 1 or2
,u,v,x,yand z

are, independently of one another, zero or 1;




g is zero orl; 15 or R3 is -(CH2)h-phenyl or

-0-phenyl, in which the phenyl radicals are

unsubstituted or substituted by 1, 2 or 3 radicals

sel ected fromthe group consisting of F, d, Br, I,
-g_-(CH2) k- CF3, al koxy having 1, 2, 3 or4 carbon

at 6, 8 yIBrob -BAl rpg2CH32alkexy hauingat, o3 artdoarbandtoms,
-S2CH3; j is zeroor 1; kis zero, 1, 2 or 3; his
zero, -1NRARH,00,4CHy),-(@52R:CFS, 43305@(@&)@5@@)@@% alky!
whi ch is unsubstituted or substituted by 1, or -3

radi cal baviagelc2ed, 4f b omGtdasbom atgms oneycoaikyg hafvirtg 3.&,,5, 6,

Br, I, =Qbhs - CF3. | .k [ 1, 2, 3 4
c;r bon Zt%%é%ﬁ%%orﬂﬁv'mg"ﬁﬁ)%?' g%\é:‘ﬂ%dé%g%ﬁm”% By be
5and -S@é},‘-r@c;edsgyh@o,ii,%éﬁénqs;or 1; cc is zero, 1, 2 or

3; 4 as is zero, 1, ord; R4 is hydrogen, F, d,
Br, I, -CN, R8@wdB]0al koxy having 1, 2, 3 or 4

carbon atons, NR11l R12. - (Odd- ee- 2) ff-CF3:;
-(Sm9) hh 5 (cHe) Fife 1&en 9&&%’? éﬁ‘%?ﬁgﬁ&“«)&i'})@?‘%%,a”@{'
4, 5 or 6 carbon o] I ., havin 5,
6, 7 or 8 carbon g%‘ﬁﬁ@j’?ﬁ%%c%%gxito@s 8F99ﬁ2'(’4:3’
hydr ogen at ogs, gy Qe repl aced by fluorine atonms; RI11
- and R12 are, independently of one another, hydrogen,
10 al kyl 10 havi ng are, hdepeodently af trosm andibies, zaro or 1;

-CH2-CF3; dd, ee and if arg, i ndependently of one
“anot her, zer® or B4 P&27er0, 1 or 2: hh is zero or

1 e is zero or 1;
f is zero, 1,2,3 or4;
g is zero or 1;
15 or

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

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

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

20 having 1, 2, 3 or 4 carbon atoms and -SO2CH3;
i is zero or 1;
k is zero, 1, 2 or 3;
h is zero, 1, 2,3 or 4;
or

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

30 ' bb is zeroor 1;

cc is zero, 1, 2 or 3;
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15 jj is zero, 1, 2, 3 or 4, kk is zeroor 1; or R4
is -(CH2) 11- phenyl or -0-phenyl, in which the phenyl
radi cal s are unsubstituted or substituted by 1, 2 20
or 3 radicals selected fromthe group consisting of F,
a, Br, I, -Onm(CHZ)nn-Q,: ﬁl kégxy having 1, 2, 3 or
4 carbon at ons®@al ky'lsze\'r]%’v % Or% "3 or 4 carbon

atonms and -SQ2CH3; mmis zero or 1; nnis zero, 1, 2

or 3; 2511 is zero, 1, 2, 3 or 4, or R4 is

- (G2) O®%s hydregeay [y, Cl, BR) Ic LCNS-3MSORS ! alkdkyERading 1, 2. 3 or 4
substituted by 1, 2 or 3 radicals selected fromthe

group cegfiot dibmso R, -réag-(dggl%egg@@?@ﬂ%@ﬁgg)hh-

al koxy 30 having 1, 2, o]

P ey DB AR T, 200, SR ot o
Cher eor CioakE IBIAIRCRS (¥ 006 BERER AGLS FvhEn 1. 2. 304

f or mul ahydrogen\dtdrmb rhéebaeanlatgs baflaorifgatdiistr ogen,

al kyl having_1, 2,. 3 or 4 carbon atons, al koxy having
1, 2, 3 or 4R<]4&r3&5’1rﬁé%rrs, F, O, Br, |, -CN, NR5RS,

and B | ndependentiy SICPSRaCINL Pt RAGH SF el el

10having 1, 2, 3 Orhéviﬁ@rwggg%fga@areénQ%SF%HZ-@%?W
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lor 215n, o, p, g, r a
dd, ee and ff

are, independently of one another, zero or 1;
ag is zero, 1 or 2;
hh is zero or 1;
] is zero, 1, 2, 3 or 4;
kk iszeroor1;
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 -SO2CH3y;

mm is zeroor1;
nn is zero, 1, 2 or 3;
Il 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)r~CF3, atkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO2CHa3;
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i ndependently of one another zero or 1; R2 hydrogen or

F: R3

ad, Br, I, -CN, -SQ2CH3, al koxy having 1, 2, 3

or 4 carbon atoms, NROR10, -Qa-(CH2)b-(CF2)c-CF3,
-(Sd) e- (CH2) f-(CF2)g-CF3, alkyl 20 having 1, 2, 3,
4, 5 or 6 carbon gbo ISO%EH‘Sﬁil oal kyl having 3, 4, 5,

6, 7 or 8 carbon

|ch 1, 2, 3 or 4 hydrogen

atoms may be replracedigerd) HoF bpg: atons; R9 and R10
i ndependent|y of one anot her 'hydr ogen aI kyl having 1,
25 2, '3 or 49@ar bisr#eEeohs2.0t Ok a, b and c

AR Al ol zerod?gfi'e%%‘tgéﬁ’%?%f Yy 2ert orl:

5or 6 R3 -(CH2) h-phenyl or-O phenyl, in whi ch t he

PPBre

F. afd:

radi.cal. s are unsubstituted or substituted by 1,

FENCEJP QYD orempednds ehihenforgula b iadviyclgtthﬁmemngs
Br, I, -G-(CH)k-CF3, alkoxy having 1, 2, 3

or 4 car bon atons, alkyl 5 having 1, 2, 3 or 4 carbon
at Bits arimyd@gm}ﬁkyl havirey b, 2313 dr, 4 kadbenatodhs, alk@kY Baving 1,

i oh 1 2heER tf‘cmtana# b Lurceh WYoRS. 5 of 3
10 L2051 S el EACEASBIATE RO, 1aRsl S 86 F O

zero,

carbon atorrB F?’:L;kXd 1{@\” ng 1, 2, 3 or 4 carbon atons

and - SO2CH3;

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

m zero, 1or2

n,o,p,qrands
independently of one another zero or 1;

~-R2  hydrogen or F; |
R3  Cl, Br, I, -CN, -S02CHg3, atkoxy having 1, 2, 3 or 4 carbon atoms,

or

NRIR10, -O4-(CH2)p-(CF2)c-CF3, ~(SOd)e-(CH2)-(CF2)g-CF3, alkyl
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, 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;

zero or 1;

zero,1,2,3 or4;

= o o

zeroor 1;
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15 bb zero or 1; cc zero, 1, 2 or 3; as zero, 1, 2, 3
or 4; R4 hydrogen or F; and the pharmaceutically
acceptable salts thereof. 20 Particular preference is
given to conpounds of the forla I, in which the

meani ngs are: Rl hydrogen, alkyl having 1, 2, 3 or 4

cafSon at(bfig)h-BhrB¥yOrHEYPRGNY., ~ 2, 3 or 4 carbon
atoms, F, 4, Br, I, -CN, NRS5R6, -O CH2-CF3 or 25
- ( SOm) g- eKpirh ¢ phenylgadicals aredesuhatiteted onsubstituted by 1, 2
h i ' 4
oot er SYS5ARERS iy R Fon g oF BV,
i nd d f ; i
or P Ra G Ok G BRRY RS, . 3 o ol a1 H80
R1Q, -0-CH2: - (SQd) e- CF3,
al kvt nafrHiaD 15253 4 GIORN Boras 8 50k kb of

cycl oal kyl having 3,; 4, 526(3071or 8 carbon atons, in
5 which 1, 2, 3 or 4 hydr ogen "atbnms nmay be repl aced by
fluorine atons; RO kand RieroMepengtent!y of one

anot her hydrogen, al kyl having 1, 2, 3 or 4 carbon
aumsorYGﬂ%I& 78 bet 3 OMdior 2: e zero or 1; or
R3gphenyl, which is unsubstituted or substituted by 1,
2 or 3 radicals selected

'R3 -(CH2)a5-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 -SO2CHg3;

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.

Particular preference is given to 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)q-(CH2)-CF3;

~ R5and R6
independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or ~CHa2-CFa3;

m zero, 1or2
gandr

independently of one another zero or 1;




(

15 fromthe group consisting of F, O, Br, I,

-Q-(CH2) k-CF3, alkoxy having 1, 2, 3 or 4 carbon
atons, al kyI having 1, 2, 3 or 4 carbon atons and
-SO2CH3; j zero or 1; k zero, A, 2 or 3; 20 or R3

1R gl gl S 1 e Ly
75,0, B SRS g 2 Lo S e
i BRI A IR Rt LR i ey

or ot or ofeTCbn st OBt BakBa P BT oF Besban pfpms i

swhich WhecHreaningss ih?@rog%n d?érrléyrﬁép %@rrep@'cbd 'by%%hﬂ@

1, 2, 3 or 4 carbon atonms, neth oxy, - et hoxy

NR5R6, 3@'@12 CF3 or-(SOmg-(CH2)i - CF3; R5 and R6
mdependentlh % ﬁg anot her hydrogen, al kyl having 1,

5 2, 3 or 4 carpon porrsor-CHZCFS m zero, 1 or 2

q and r i ndependeinde eﬁﬂeﬂgﬁof&fmﬁ%ihéﬁh ®hen, alk
hydrogen or F; 10 RSmCI 2 CH3 9 Q Y, JFhaving 1.
et hoxy, NRIORI10, 2}$H24@§3bona{oﬁ@ibe-@ﬁ§»,0@ kyI havi ng

1, 2, 3, 4, 5 or 6 carbon atons or cycl oal kyl havi ng

103, 4, 5, 6 o 7 caefood catXons, in which 1, 2, 3 or 4
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hydr ogen at ops na%erko)eorrﬁpl aced by fluorine atons;

or
R3 phenyl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -0j-(CH2)y-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHzg;
j zero or 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, I, -Opp-(CH2)cc-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHz3;

bb zero or 1;
cc zero, 1, 2 or 3;
R4  hydrogen or F; |

and the pharmaceutically acceptable salts thereof.

Very particular preference is given to compounds of the formula | in which
the meanings are:




R9 and R10 15 i ndependently of one anot her hydrogen,
nmet hyl, ethyl or -CH2-CF3; d zero, | or 2; e zero or
1; or 20 R3 phenyl, which is unsubstituted or
substituted by 1 or 2 radical s8Bselected fromthe

o oy~ CEPioeR e i 1. 3 ior 7 EPOR RS e RN sthoxy,
or 1t or P ENRERE, OLHPER dofue B iea or o

substituted g 1 pRe2 radicals selected from the
group consisting of F, d, -Cbb-(CH2)cc-CF3, nethoxy,
et hoxy, 30 al kyl mm;;iengeﬁtly 3f o¥e ahothet AyBent QIR 1BlGhg 1,
-S2CH3; bb and cc 9 independently of one anot her
Szero or 1; R4 hyd2o3dem4osarbon atams oe—GhrGRgeutical |y
acceptable salts thereof. 5 In one enbodi nent,
preference i 8 gi védra,d arid s connection to the
conpounds of telt?1 I]‘ormJI al in which RL is described by
hydr ogen, having 1, 2, 3 or 4 carbon atons,
aI koxy haVl ng 1, hdepehde f@f&@aﬁétﬁ@ﬁzero’zor@ Br,
-CN, NR5R6, where R5 and R6 are, |ndependently of
ong2 anBV‘l’f@Qe”rﬂhﬁ:ogen aI kyl havi ng 1, 2, 3 or 4

0 or 10 -
0 0B 1. CBY 585 aumstbony.isihons SRR 1. -0 ChiacCa.and
are, |ndependentl of one another, are zero or 1;
part| cuH&Od)e-EiRss alky h&i‘engdl, 2ed, 4.5 ooﬁmacbm‘sahomsm ch

Rl is des rlbed by dr oge al kyl having 1, 2, 3 or

4 car bofY Qn% 5g & Plok garbon atpmsNRBRBICh\th & 8 or 4

i dggge apgyl%t I‘ﬁ%&ﬁ@&%&lé{%@é b9 ARG LRShs;
R9 and R10

15 independently of one another hydrogen, methyl, ethyl
or -CH»>-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)x-CF3, methoxy,

ethoxy, alkyl having 1, 2, 3 or 4 carbon atoms and -SO»CHz;
jand k

25 independently of one another zero or 1;
or
R3  heteroaryi,
which is unsubstituted or substituted by 1 or 2 radicals selected from

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

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




15 carbon atonms or -CH2-CF3, -O CH2-CF3 or

-(SOM)g-(CH2)r-CF3, where m is zero, 1 or 2, and q
and r are, independently of one another, zero or 1;
very particular preference is@iven to conpounds in

which Rl is described . Db en, nmethyl, ethyl,
CF3-GHo-O-. F, O or cliade %’8 &Pﬁ%an baeTReort 1:
preﬁz;erehygrd n@r¥en to conmpounds in which Rl is
descri bed 0 by hydrogen met hyl or ethyl, in
paenfdoe ﬁharmatvﬁsutlcaﬂy acesptablersaiisttoercher  enbodi ment

preference is given to conpounds of the formula I in
which R2 is described by hydrogen or F; particular

5 pr &f esescembedighern prefereABBONdFvdr) Whitiss E’anhécnon to the

descri bed by hydrogen. 25 In a further enbodi nent
pr Ep&PeHpds |0§ té@\f@ﬁnlﬂ’@ cnpbiahdB 106 dessribed hyl Bydrogen, alkyl

ot REUy e A8 ¥ oot A kA | A daippy atoms

of Fom}l anol,haN, NRERBIewhere Ry hnd R6 hatk, &id ekiB of one
or - O CH2- CF3, -(SOd)e-CFS, where d is zero, or 2,7 30
andnethies, lyetrogen, akyl dlavidg ha®j dgr Y4, catbol atdmsoroCHR-CF3, or
carbon atons or cycloalkyl having 3, 4, 5, 6 or 7

10 card@HAOPFsor (8 %-‘{CH&),—@Fg 3wﬁére4nhi‘édié?ge‘i‘ o?t?“%d gandr
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may be repl ace l'uorine atons, phenyl Wwhi ch
- unargyShdepsaneigntly oIQJneGabothlet uél@dzém dr 2 pért@uraacbréfelrénce is

sel ect dfromtla rou conS|st|n F
. C?'V?@:E@WWH SR $ h Ry iscdascop qbé(rfb’d@@%ﬂ zend haylng't

2 er? %F] 48&5?85&/ atJiﬁé! 3|ﬂ8tﬁbxyzet xgr FACE N8 %@@@g and R8,

al Ky aving 1, or 4-car atons  and
orarieetre:ieoandenwmmronesauoﬁleln,shy(ﬂmged atkys Hzsdridg Ut ) dyor 4
1, 2 or 5 3 radicals selected fromthe group

co@%’b@ﬂlaﬁ@ﬂéforFCF@ CFBr O4GH2-0Ob-or(«($R)1)g(CF3)~-BFgrwhere m

bb,is zero or 1 and cc is zero, 1, 2 or 3, alkoxy
hal$iFfjo, 1,012, andof %%aa&nndemerwmﬂ orftmagneiel, zero or 1;

pr%rgfpence @gp 'g%:f%gﬁ(:? %ﬁ%(%‘%“ﬁ"ﬁ?qﬁ# E‘ﬁ"l\f@ghi@ is described
PO Y oMt Sy iR EHBL BCL S B o g further

ar@hb@@.mém dbl%@r’éncér% g;Y\}evuqu EMllan[mds %hﬁ?’ R1°fs described
ere dis zero an

e bsshyctrelen,dnemyl ar etﬁyl timpartigular rethgl, ordethd. or 6

carbon atons or cycloal kyl having 3, 4, 5, 6 or 7

carbon atons, in which 1, 2, 3 or 4 hydrogen atons may

ben o kipihae %ﬁ]d@)ﬂlméﬁp@réﬁrﬁ%m gumﬂw&orﬂﬁé&mé &f the formula |
unsubstituted or substituted
in which R2 is described by hydrogen or F; particular preference is given to

compounds in which R2 is described by hydrogen.

In a further embodiment, preference is given to compounds of the formula |
- in which R3 is described by Cl, -CN, -SO>CHa, methoxy, ethoxy, NROR10,
~ where R9 and R10 are, independently of one another, hydrogen, methyl,

ethyl or -CH2-CF3, or -O-CH2-CF3, -(804)e-CF3, where d is zero, 1 or 2,

and e is zero or 1, alkyt having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl
having 3, 4, 5, 6 or 7 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms

may be replaced by fluorine atoms, phenyl which is unsubstituted or




15 1-2 radicals selected fromthe group consisting of
F, d, -Q-(CH)k-CF3, where j and k are,

i ndependently of one another, zero or 1, methoxy,
ethoxy, al kyl having 1, 2, 3 qQ 4 carbon atons and

SuBSEsE M@é@hb%ﬁt 053 r%ﬂp@%%éi&ggéﬁgf’gw kensighgief F. Ol
wh bb d
CoB Eob-'n-ﬂ%@%rfa'éwfgﬁrsﬂ eSO AR K'is 2P, g 201 3. Blkoxy
h 4 b
Tt RSN 1,2, 300 BinSh 08 Bikylhafing 19205 of 4EHBon pins

0 R o B T R, S 8. 2o

S deSdA

to.co n of the 25 formulae | in which R4|s
%@eweﬁm L HEPUP, Cnsistingenfthi, & BF. 1, -Obb-
preference for conmpounds in which R4 is described by
hy € blgine-Chr 3 vehearghbhis izecorbo dianenac ismeed,et, @nered,i alkapwheaving
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independently of one another, zero or 1, methoxy, ethoxy, alkyl having 1, 2,

- 3 or 4 carbon atoms and -SO2CHpg; very particular preference is given to

compounds in which R3 is described by CI, -CN or -SO>CH3.

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




positions. Exanples of cycloal kyl radicals are
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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
phenyl 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, 2P 1,3, 4-oxadi azol - 2-yl

or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 1,3,4- thladlazol - or -5-yl,
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phthalazinyl. Also encompassed are the corresponding N-oxides of these

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

Particularly preferred heteroaromatic radicals are 2- or 3-thienyl, 2- or 3-
furyt, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazoiyl, 2-, 3-, 4-, 5-, 6-, 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.




HCl in nethanol, the im dazolides of the forrmula Il by
treatment with carbonyl diim dazole, the m xed
anhydrides of the fornula Il by treatnment 20 with
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Besides the carbonyl chlorides of the formula Il (L = Cl) it is also possible to
prepare other activated acid derivatives of the formula H in a known manner
directly from the underlying benzoic acids r(formu!a Il; L = OH), such as the

methyl esters of the formula Il with L = OCH3 by treatment with gaseous

HCI in methanol, the imidazolides of the formula Il by treatment with
carbonyldiimidazole, the mixed anhydrides of the formula [l by treatment

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
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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point of these solvents. Most reactions of compounds of the formula Il with
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 exampie, 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 Ii can be prepared as follows, by
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16 e) replacing the hal ogen substituent in the
conpound of the fornmula VII by a nitrile function, f)
hydrol yzing the nitrile function of the conpound of
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a) reducing a 4-nitrophenylsulfur pentafluoride derivative of the formula Il
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,

c) replacing the halogen substituent in the compound of the formula V with
a suitable nucleophile or an organoelement 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 ¢ solvent A and, after renoval of the solvent in
vacuo, purifying the product by conventi onal
purification nmethods such as recryst allization, 35
distillation or chromatography® From0.1 to 10 m)I of
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- Subsequently (step b), the compounds of the formula IV 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
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 Iayer of silica gel, washing with
organic soivent A and, after removal of the solvent in vacuo, purifying the
product by conventional purification methods such as recrystallization,
distillation or chromatography.

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




Any HX produced in the reaction can be trapped by
organic or inorganic bases. 30 In step c, the
compounds of the formula V are subsequently di ssol ved
in an organic solvent B and #éacted with a

nuc| eophile Rl or an el ement conpound conprising the
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or
SO LR SR RS i REATRLS
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esters, such for exa
1,3-dibromo-5, 5 dlmethyllmldazohdlne-z 4-dione, the latter being able to

transfer 2 bromine atoms per molecule.
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. ltis possible in this case to add a base A and to add a catalyzing metai
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




R1- boroni c anhydrides such as, for exanple,
R1,,8.1(c),,gRL 1 I Os"O | A or organozinc
compounds Rl1-Zn-Z, with Z =d, Br, |I. The term "base
A' nmeans bases |ike those used8as auxiliary bases in

25 cross-coupling reactions and nentioned for exanple
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SR P ot T oG SEETing EImpBliod K1
A0orfaMUaNeire et al., Chem Rev. 2002, 102, 1359-1469
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a ' S PdCl pp or
' Pdggggg%%mﬁﬁﬁg?@%p%%%onpounds of the formula
15 vI "Qganselesaii samppubdavempsisingiihe sublstituentrfxd timesnofor
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deRd+B(0)f B -bairbeic estergmiuch aaforeskahipleepl ace the
am ne function by a hal ogen fuypction for exanple in

MB. Smth and 15 J. Margf.. 's Advanced Organic
Chem stry: Reactions, Mecham sns,| and Structure,
Wl ey, New York, 2001, 935-936 g . C. Larock,

20
R1-boronic anhydrides such as, for example,

R1. ,O\B/Fﬁ

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

25  cross-coupling reactions and mentioned for exampie 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 NaCO03, Cs2C0O3, KOH,
NaOH, K3POg4, N(ethyl)s.

30  The term “organic solvent B” means protic or aprotic solvents such as

~ diethy! ether, dimethoxyethane, THF, alcohols, water or mixtures thereof. In

one embodiment, mixtures with water are preferred. '




Conprehensive Organic Transformations: A Guide to
Functional Group Preparations, VCH Publishers, New

York, Weinheim 1999, 678-679 and the literature

cited therein, for exanple by18he Sandneyer or

Gat_termann 20 reaction. The process of M Doyl e et

al .Thegterroy"gatabing metal saltss’ meansinter alia PGan@add aatalysts like
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fi lof &idefrib@)sh suction through a layer of silica gel
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10507 gtap 4.4h¢ gempoupds of Spptaimulay| arsesubissaranty wenvertes into
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nobrarhinating @geph asdiesiribee férasthuit aoﬁidticfmﬁin%sadgwé@aeé the

35 .di; [ A ' [

ox e finkBen b 2 faBglh e BRiBRbLardpleliidh & sl end
15 agdnMasgehe Mereh'sfAvanced| Organicnehemigbiyu R@apt(;d:mgiM@chalmsms,

f | t oy . iy

oy Sinidhre! Wik, 'é?%f" ¢k, 200 995-036 Y RICEongRll.

ZnCergrsehsse CIpamie JGAnSioBANGRS: A BHida 1o kundtipal Group

pr Preparblions, VCM@ublishierel NaW, oG VikiAkeim! N@IHEETB-679 and

ol R siESa, BL EiaBple Bpfie saRimeysr %6 8hermann
20 di r@tdﬁphafleeB aroagss oliVR, DENEEt althe: Oy, @heeat @A77 14222426 or of

t,1 Bt r [ n . C
I Ra0aB el cBulehigm S68 IR, el 53 t00% ke

descri bed for exanple in A Suzuki et al., Chem Rev.
198bstef®, tHAEIMRAGRILES e thAEL"A | e ﬁéacﬁeﬂhﬁﬂsol%ﬁt C with
2002, 102, 1359-1469 or S.P.. Stanforth, Tetr ahedr on
199 8Yaaidating adenky foraxanple avitly agditien pla catabrzing meta)salt B.
25 exahpreadtidttempbepdture B{dAeaiR; freiR2X0toab3R008, phderably 80°C
;‘3 geéﬂjggﬁ%rfﬁgwﬁfﬁgdé Bgngpaﬁ!W}o%w Ylhl tlo 2 ﬁ depending 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 VIl 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 VII 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 formuia Vil 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




in step f to the carboxylic acids of the formula IX
for exanple in the presence of a base. This can take
pl ace by processes known to the skilled worker for
hydrol yzing aromatic nitriles20as described, for
exanple, in R C Larock, Conprehensive Organic
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i’gg]gﬁg t%#go‘ﬁ an‘i@kbl@é‘ﬁﬂ Csél%"fér’abw gﬂé égro\{ﬁ ;ﬂﬁ%ﬂ %vents such
Penlr e ?rl QMFCF’W@V etaraiget NMR DWE&hani sns,
an d' H&t terratoatalyziNd @tal New E?”Qﬁéan@@n@élr alialRd anélNiQ;a?é]%ts like

Sor tote Pl i R B0k RBE o andereibest of s REGbSuzuk
s et absChetme Rev 099896119467 -2483Hae habire ot et Gﬁéﬁﬂ Rev.

o 2RO SRR 146T BTN SiHgRty BManpprop 199854, 263 and
Thi e@ur%@l &gt therejar for egempleRdeio(dpph.32d(0&%2 . Pd2(dba)s.

step h, the nitro conpounds of the formula X are
conpounds of the formula Xl by nethods

to
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SkENEBth HeAttond Maphanisme: s Surishrex Wiy sNew York, 2001,

Homibm}—N‘BQ|andl\fhémmi§fmré%&e@ltm@inschen Chem e 4th
edi tion, Organo-Stickstoff-Verbi ndungen |, part 2,

Georg Thi eme Verlag Stuttgart 1990, pages 1087-1136
20 anth step g, ebmpenaods of theefbrmutebeare. mftéteﬁamtleaa*rmémg agent as

o dsscied toh Bxahid th hickioef Aol MEARUGEL B¢ Boeninga
of Chawig dimeditionq ProanrsStickstafV priirdutegsry Mypart ,@eorg

- exaRBhR Véfadiguheariyd, faklogemger  organi schen
Chem e 4th e%listi on, Ogar?(??Schvvefe - Ver bi ndungen, part

2, 5 Georg Thienme Verlag Stuttgart 1985, pages
- 25 10B%sté®R0the nitro compounds of the formula X are converted into

compounds of the formula XI by methods known in principle for reducing
aromatic nitro compounds to aromatic amines. Such methods are
described for example in: R.C. Larock, Comprehensive Organic
Transformations: a Guide to Functional Group Preparations, VCH

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

In step i, the anilines of the formula XI are converted by the diazotization -
replacement route into the compounds of the formula XII 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.




In step k, the conpounds of the fornula XII are
derivatized to the conpounds of the fornula Il by

met hods known to the skilled worker and as descri bed
above. 10 It is possible in tRils step for exanple for
the sulfochlorides of the formula A (R3 = S2ClI) to
be FOsSrampies amaniling pﬁftherfpfmulaexbmﬂbsponmrt@ Byithe ni ¢
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155 pr M%dﬁ*‘sderﬁfﬁaﬂﬁ@helb@f@mee&mwﬁeht Seteme, Telksi r ed
gr YEASndh éﬁ\e We@ferﬂa@%tﬁ%ﬁf"tgsbl%é’iéasoﬁtﬁfgog}’and
t he rocesa ﬁsyf@? é
pr%lﬂfgi%fi Bty AbyRted dnaivadbe r%ﬁteylk%ﬂwﬁeta@ dewbgﬂfqm@@mple
V\omk}én)ubért-Wéyl I Mbﬂ}@d@g dEp DY éﬂl?d‘fé?{j CRemi®H édifon, Organo-
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apRieBi ka té\ké@’bl P@I ides or 35 2,2,2-trifluoroethyl
hal |

s, tor exanple nethyl iodide, ethyl iodide or
2,2,2-trifluoroethyl iodide, into conpounds in which

Eﬁgoggggﬁgéatn@ﬁﬁg@nwcﬁﬁgwe nngdrdg@eé}%g%pé@a &
ca?%@’ﬁn%PU{r@ o'iy O‘é eg$ B a6t C.hot h
25 si Quinpaonads sf md‘l&)ﬂhu@elﬁn which R3 is NRSR10 are prepared by
' carrying out the synthesis without step i.
Functional groups in the starting compounds may also be present in
protected form or in the form of precursors, and then be converted into the
desired groups in the compounds of the formula Il prepared by the process
30 described above. Corresponding protective group techniques are known to
the skilled worker.,
ltis likewise possible for appropriate functional groups to be derivatized by
methods known to the skilled worker. For example, compounds in which R3
is NH2 can be converted by reaction with appropriate alkyl halides or
35 2,2,2-trifluoroethyl halides, for example methy! iodide, ethyl iodide or
2,2, 2-trifluoroethyl iodide, into compounds in which R3 is NROR10, where
RS and R10 are, independently of one another, hydrogen, alky! having 1, 2,
3 or 4 carbon atoms or -CH2-CF3 and are not both simultaneously
hydrogen.




22 Pent af | uor osul f anyl benzoyl guani di nes of the formula

| are generally weak bases and are able to bind acids
to formsalts. Suitable acid addition salts are salts
of all pharmaceutically accep@@l e acids, for exanple
hal i des, in particular hydrochl orides, |actates,
sulfates, citrates, tartrates, acetates, phosphates,
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t r bpusentf adbwadnslageand chroni c di seases in veterinary

and human nedi cine. 23 Thus, the NHE i nhi bitors of
20the i nvention are suitable for the treatnent of

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,

- 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.




di seases caused by ischem a and by reperfusion. The
conpounds descri bed herein are suitable because of
their 5 pharnmacol ogi cal properties as antiarrhythmc
medi canents. Owning to their c@3di oprotective
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e rifod et ioRe Hr SRR sy g g of Bt

51 s pihaffhacologicaEpropartitisags Qﬁtfé‘r)'ﬂﬁﬁﬂnﬁzsmeﬁ%‘éﬁ#é?rﬁs of their
protective effects against pathol ogi cal hypoxic and

i s hwippdo dheipeandinnsotective compenantidheNHEhihikiions pee |
o0 a5 AR A BEGSRAAES Sud b g A er

i nlankifor the ttéattdwt bhangihb WertorMa i WhicXizabdifey also
mechani sm_ he used as nedi canents for the treatnent

of PEPYeniivalydniipit on obeatty reduRe fhepathopbreiolgina prasesses
10di %@@&ﬁﬁted' \Mﬂ?&%é\fél%éh%ﬂ&d‘?&ﬁ%qﬂaﬂé@’ d%rﬂ%b%?hﬁ particular

hi's also relates to r use as nedl canen
s unrgtrmtlnggamm ofelschenmm mdﬁﬁe&f lcasdiat hahymnpamrBiscme dfgheir

used .duri n or.gan Ir nt.atl ons,. it heing poss
t o PIYECHR aaamst Batelacical hypexie qnﬁéserf%a!ﬁss'wﬁt@mfe the

dogem pobﬁﬁ@ bEtRNSriUr i%d/B@tHe%’FPéfﬂlacehﬁ’cé?ik%@Fta ble salts

renmoved organs for exanple during treatme

st resgef wsash acordingnyie sivegticalcababécausguf ishibitiad of the

during trapsference to the recipient organism 25 The
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angi opl astic surgi cal interventions or — exanmple on
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30 The conpounds of the invention may al so be used

when perform ng bypass operations, for exanple bypass
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- before and during the removal, to protect removed organs for example
during treatment with or storage thereof in physiological bath liquids, and
during transference to the recipient organism.
25
- 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.

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).




The conpounds of the invention are of interest for
nmedi canents for life- threatening arrhythm as.
Ventricular fibrillation is term nated and the

physi ol ogi cal sinus rhythm of 2dhe heart is restored.
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prophyl axi s of di seases and disorders induced by
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damaging overproduction of thyroid hormones, thyrotoxicosis, or on
25  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
30  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.




5 and tonic spasns, states of psychol ogica

depression, anxiety disorders and psychoses. In these
cases it is possible to use the NHE inhibitors

descri bed herein alone or in Qﬁnbination wi th ot her

Zg?‘ﬁ{psyc éct)lWldsh Qtﬁgé‘bﬁﬁﬂ?j 'gﬁ:trzﬁ )lni tgﬁfagc%}mcglly acceptable

anteptts dsercohbiddalo rs&:taﬁl@ﬁoﬁ??@ﬁﬁb%ﬁéﬂ arid ﬂ%%hﬁlé&isaéﬁ dieases
h other 10 inhibitors of NHE or of

and w
sozﬂnﬂrfi'%{é‘@ﬁd@ﬁ'u(‘:@% by ovaeesitabifityoridhe cestrehaergeus system in

(B TR B0 oo MEELA B
5 ac eepttabicespaahtss states ebpsywhel sl depradsion, lankrREY 8Borders

swt ble 15 firr' the treatnent of types of shock such
and fisyehasRs. &n thasefasesds is posaible the NilBdnbibiensc

an

anﬁﬁéﬂﬁ“%*ﬁg'?%%@%ﬁﬂ@%Pﬁ@Wa‘*accep il SubSERbrE i,

Cc arantle;kllaptlsaobmtweedniﬁ;mychb’mc actesing Le@er&@ dort cfeﬁ'abvﬁfent
ause fthey,

of 2 hro j.c djsorder
A DY 38 MbtSrs ot SR PIn Ece st agd Miather
10t heimisitors ©f NHES¥r 8f ﬁle%lﬁm%enﬁeﬁp&ﬂoﬁ&’e P[H%rl?dﬁaté’r

prevent the excessive release, occurring a

i senehangesddCBiper f usi on, of nmediators of
i nfl ammati on and coagul at | on, especially of von
Wl ebrand factor and of thronbogenic selectin

pr FheicaspdundsusedufccBRfsg B thd iAvaRIBICS! tRa féﬁﬁ'ula | and/or the
el imnate the pathogenic effect of significant
t hPBﬂ%@@Hf'@aHh@GQﬁlgabIQEw@Its mqgepﬁanebaddm@ajny likewise suitable

pr r e compi ned wt .
15 B R B RN PP BIR el e B disBrorc
i ngarethgemic h.ypoholamm tad ba@t@iﬁp‘sﬁocH econbi nant or

natural tissue plasm nogen activator, streptokinase,

ur oki nase, acetylsalicylic acid, thronmbin antagonists,

f athecomploutitls %’Ftﬂ?@fﬁ?hﬁl glL f ?ﬂ ) Etég:%ijg?&ﬁfsac\@ebgble

fibrinolytic activity, oxan
ans@l@cﬂ\emcﬁ capkaeMBBdbeessed &xrethé phéventiohand wedtAfenybf a

20 3l RARBLRG Sispade Bering Hish b LA RaTokoTRCEIE bl6 to inhibi
Y nﬁbfélét%gﬁgré@é’l"dﬂ th‘é‘rﬁé?ewé@"mbp%rré aBP lﬁﬁé BBIE to jnhjbit or
anh y rase such for exanpl e h azola%ld
i sprigaent fdﬂ&l eaqcleyezlbemelease,acbccumg\hm |sd|rem|at andsra:reefus:on of

|st| UIS ed b stron hi bi t
o EbERO orfnaringlol apd doattipfofferetiabroraien iligbrand
fi f@bﬁiﬂaﬁ@ltofﬂh@mtﬁcﬁje@ﬁé §é]eé\t"}¢ def@insPl& o Hu dﬁ%b?ﬂb ﬁf reduce
snoot h_vascul ar nmuscle cells. The conpounds
25  and eliminate the pathogenic effect of significant thrombogenic factors. The
NHE inhibitors of the present invention can therefore be combined with
other anticoagulant and/or thrombolytic active ingredients such as, for
example, recombinant or natural tissue plasminogen activator,
streptokinase, urokinase, acetylsalicylic acid, thrombin antagonists, factor
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

30  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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especially coronary heart disease. The reduction of elevated serum
30 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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25  treatment 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, tolbutamide

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.




adm nistration form with a DB4 inhibitor, with an
insulin sensitizor or with neglitinide. 30 Besides
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t hBisorders connected with an age-related functional impairment or with age-
related manifestations of wear of organs are, for example, the inadequate
response and 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 outstandingly
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progression in endothelial dysfunction, which can be
elimnated highly significanBfly by NHE inhibitors.
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surprisingly a
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
cancer of the elderly. On the contrary, there is also surprisingly a
profongation 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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paPeriipianice] theramsarend BaBisulanviamins andsubstrasewith

5 f‘g‘ghﬁ% rié@rg%d?ﬁ{%ﬁééﬁé& g’}] eﬁé%%:h@lﬁ&n%@%&%?@g&%% o food
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15 gt ef iy

gi ng process,

C ohﬁa’allnaah@ M?]e/\egihgdjretass( thee asmbirstion witht cﬂb?%arfkalnmufeu can
ex Wi appetite suppressants. It is |ikew se |
po%?%fﬁ@% for %%ﬁm'%wt_ha@ RURRTERSaRtE H iR/t poesible to
nme ¢ : [ [
oCoRFEE S ToRMETMER L fyiEnaibe Reabiie SARA 2 T AEE
10ingviibiddrshangiotemsin soeptorraaitagonists ndidratiesp6a¥ antagonists stc.
chaolesteraol -l owering ..agents,. The co und f th ,

b e aRaRSF R afiAD MeiEAT R R BHEroHowering
sabgéntshereof are thus outstandingly suitable for the
prevention of age- related tissue changes and for

pr dhesgrmmgunds f e fasmuda band/agthe pharmageatically acoepteble

li d the. i nv i I ffectiv
it PRfesTaB NI Gullardifon ST ot Bedneutiinsiane-
( Nedldteetisbaa ganngah bt fdarrpraldn@ir@eiifewml_@rrefﬁiningiesnigﬁemnty
(es1§ent| al hypertensi on, atherosclerosis, diabetes

ifej s al so 20 increased in cells which are readily
anenabl e to neasurenents, such as, for exanple, in
erythrocytes, platelets or |eucocytes. The conpounds
usehe tc):lanmmuddagf the ig!veniimvgm @mﬁtwe&nhibm:afc?m&e ceIILljlar
sui t e as outstandi nd si e scientific tools,
fﬁﬂ%%@ﬁo nﬁntfm?(@%@ §§9faﬁ"g§ﬁb%l iggelarae pymboer of
degigbidhs (Essenflalth rfégl's‘,lp%h?ﬂ'ﬂaég GéRSRNbidDERSS o) is also

hypertension, but "also o eroscl erosi s,

20 di inbraaseddndeihwhicht arecentlily emenable tofmeasiyretrests, such as,
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proliferative diisorders etc. Also clained.is a
el il Y ARV efaiclal PR S e euR s used
COARIOrding 9o e RIVEARGH ¥ee HEPERTe Shitdb|6 AERANGENGIg!dHRI simple
formula I' and/or the
scientific tools, for example in their use as diagnostic agents for
determining and distinguishing different types of hypertension, but also of
atherosclerosis, diabetes and the late complications of diabetes,

proliferative disorders etc.

Also claimed is a medicine for human, veterinary or phytoprotective use,
comprising an effective amount of a compound of the formula | and/or the
pharmaceutically acceptable salts thereof, together with pharmaceutically
ac'ceptable 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




30 pharmaceutically acceptable salts thereof, together
W th pharmaceutically acceptable carriers and
additives, alone or in conbination with other active
phar maceuti cal ingredients oragedi caments. Medi canments
whi ch conpri se a conpound of the fornula | and/or the
phadmidistareddior pxamesyoadlive pergnteralijicintravencus!y, xectaily

.CO j . LN sf,ere xaml e, Y,
ananstoiaiorty infEBNECHE e e a Mool

or dependdriti gt thepartifdapeiedraticeidtieslol thedisertbp THeetdpounds
deggndetnt on the particular characteristics of the

di §bfhestormulasl mayeerea¥er be used afanern tagetheaithor eover

| 5 ge gHﬁﬁﬂa?éﬁﬁ‘éé?{gci#%ﬂf‘sl BBk I J&ehﬁ?%é@&ﬁggnﬁﬁhh@%ﬁnﬂ

XCi plents, véterinary cine an
mediadiciae. Tine meelicaraents tgengealiyrcdnhpriseoagiivedrgradidnte of the
i ngc; edi eﬂts Pf the formula i\éand/ or the _
phiTmit L aneor tie phaupremiticalbapecentaie saits thersaf inanamount
of se unit. 10 The
exglfg?@nggqipjg?%g&ea?%?%%ﬂgesi red pharmaceuti cal
formulation are famliar to the skilled worker on the

107234 St SR R PSR B e
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ot hghiliacid the skilRANeSYkBRbn 48E bhEE Df hid experPRSWBHSe f Besides
use, for exanple, antioxidants, dispersants, .
ensPenisege! foamers, suppesitarybasendsablep exsipients, iandsqther active

it dbACloREs. jig rERp Bl o i @ et teflanre,

addispersmts Wrhalbifierd, eintifdanss, avEaags, prosérvatvesbiudilers or
stabilizers or inert diluents, and converted by

cof9BFti onal nethods into suitable dosage 20 forns
such as tablets, coated tablets, hard gelatin
capsul es, aqueous, alcoholic or oily solutions.
Ex Boph ésmoforiaral admmistiation, the adtiveasonisoursistaramixed with
arahi ¢, magnesi a, nmgnesi um carbonate, potassium
ph@gﬁ'ﬁ&?se,s‘%tq%j%??fs@!s EHVHE%%eSU&P %St%ﬁfﬂﬁfsv §E§§’§lﬁe&$ pyinert
COfeHE  £Y corive drﬁéf Wnti@ﬁﬁ%ﬁh%dsfi% ﬁ.{i\%bie dosage

I nul es an S

preparation to take ace both as dry gra

20 weforgsauchess. tapetExanabdd tabddts shardajdl atirocaps ubtes, rrgeesusy

25

30

solvents are, vegetabl e or aninmal qils. such as

< AEPRO Sisoly SRS, Erpsiet ot nef sardeBathish Sande used are

| niABaEk! Aadesid)m RIS caFHBNakS R4 <A hate,

aclive con‘pom?ri:]rgs used are convert ed,ﬂ i T desié@%pwat h

t hiactngies ghusose of staroheaspecially corn starch. It is moreover possible
for the preparation to take place both as dry granules and as wet granules.
Examples of suitable oily carriers or solvents are vegetable or animal oils

such as sunflower oil or fish liver oil.

For subcutaneous, intramuscular or intravenous administration, the active
compounds used are converted, if desired with the substances customary
for this purpose, such as solubilizers, emulsifiers or other excipients, into a
solution, suspension or emulsion. 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.




30 for this purpose, such as solubilizers, emulsifiers

or other excipients, into a solution, suspension or
enul si on. Exanpl es of suitable solvents are: water,
physi ol ogi cal saline or al cohgys, e.g. ethanol,

propanol, glycerol, as well as sugar solutions such

as glucose or mannitol solutions, or else a m xture of

oh . ' , 4 . '

ph Rl oA oAb OG0 1 i MAB T e fop of

f omeradols aespragt ararfospxanpleaselutibns, suspansiens or emulsions of

sol.,uti ons,. suspensi_ons_or | sions of the active
 nifieasiis ingrediend af ha{aTEnula hapgiey thenaharmaceutically

5 PhacEgsEHid s'tMe@o@ﬁ‘PE%@?%Sc ety GRE Qf)leisrbllﬁentsuch as,
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pharmaceutically accept e solvent” such as,
pairt paticalar, ethanolar veatenadrer mixiuresofrauchsobventts. slieh

e UL Rt i ooy o
s Uéﬁéfﬂa@%h?fac@m %nﬁdl@igérsaé}% §ladilizbiZ 8ha: eflant gas. Such

propel | ant gas. Such preparation normally contains
t he prepanadion mypriveily pentainsthe@antiva ingiedient of a tonegrdration of

0.1 o arti.cul ar . of to 3% by weight.
haohBed o gp. FRbiebr Frofdfs kadvoby Bebiioy mut a1t o
be adm ni stered, and the frequency of adm nistration,
deﬁgnd on the potency and duration of action of the
co

giagaga Sethe aetivieringrasient of the fasmula biobe adainipigred, and
. , . o
5 el tréduehibyte ActinflA05 Heddhd ¥ e g Rfla BrdBf of
magutidn dbtheecdnmpaineis. usad; additiagally &lse omathenatinsearmf severity

co ungd of the fornula | and/or the pharmaceuticall
acgg*%@aﬁﬁf_érdgm e {ivgteshand B the saxi agn. WRSEHAT ANl
rzrgyeasg,olﬁgivbﬁeé‘é of fRhafmiilo %tt%te@.r eferably 0.01

to a maxi mum o preferably 1 ng/kg,
of body wei ght. For acute episodes of the disorder,

| PAGBR, i Aot Bicorinin e ot T PRl dhe

do f . .
oEaOTa R 501008 888 hrofic o MR ing o
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20 257 pkotis atj?:a@st 0,001, rag/kgd pratersbha® 04 rmgo/ikgr teea amgxirau froof

25

30

2 PO TAERG eI tahY SR RS CERT B it Yrine
addisbrddrefo éxBnpldlinidbamtell iafier Siffedy & yhyidardial inffection,

ADVET absorption - distribution - netabolism -
exdigber sRd- intagiadarn gyore 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
col diimidazol-1-ymethanone '

dba dibenzylideneacetone

DIP diisopropyl ether

DIPEA diisopropylethylamine




CDI diim dazol -1-yl met hanone dba di benzyl i deneacet one
DI P diisopropyl ether DIPEA diisopropylethylamne 35
DMVE 1, 2- di met hoxyet hane DMF N, N- di et hyl f or mami de
5DMSO di net hyl sul f oxi de EA egByl acetate

eq i val ent c acetic acid KO Bu potassium
2- P@?’Ew propé%ﬁ?@@ﬂﬁ@l nmet hanol np nelting point

MT t - but yh; es; N- net hyl - 2- pyrrol i done
BugeL oLV e,

OAc acetate 5dpp enyl phosphi no) f errocene
RT DB@ t enpdimagthylkesuidiidet r ahydr of ur an

EA ethyl acetate

5 eq. equivalent
HOAc acetic acid
KOtBu potassium 2-methylpropan-2-olate
MeOH methanol
mp melting 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
FoloF
F7P
of o
o7\
Nao NH,
NH,
a) 4-Aminophenylsulfur pentafluoride
NH
25 2

-A solution of tin(ll) chloride (1465 g, 7.73 mol) in concentrated (32 percent)
aqueous HCI solution was heated with stirring to 80°C and then, with ice




TMEDAN, N, N, N -tetranethyl et hane-| , 2-di am ne
20Experi nental part Exanple 1:

N- ( 5- Met hanesul f onyl - 2- et hyl - 4- pent af | uor osul f anyl -
benzoyl ) guan idine NH2 a) 4- Aggnophenyl sul fur
pentafluoride F55 NH 2 25 A solution of tin(ll)

c hicooliredg 4Air6phenylSulR# praaitéﬂudmd@qaw iat dembﬁzvas introduced

sl PRl R s E5breB bt U The Blersal oty was kept

betcmoﬂ)ﬂ@ iy tgring this.(Buhseiqueatly,dbe Mhigtirg wad. Sitredratlgn
el S D BRI, 5 B4 UGS olefine

5y hP@U"SSLﬂfﬁef(sfﬁéﬁFﬁWf Phmiriise: ofrice ¥ ka), NaQid (akghand

' nH%hltﬁbnfeﬁfﬂ?@ (Glt"&'[)‘i‘wég p%@ré@én& wth"_é Féa%ﬂgntnﬁ’iﬁf‘ué W%Js%ded

to 45C, over ur hour . m xture
of WtAigoroug §b 'rr'"&a%&e (Pi"a|§8§ “éﬁﬁa SeBﬁ@‘i‘P%ﬂBﬁ@ﬂH&ﬁés phase was
|') exinsctpd Spinesi withd | dfedicisiafdrhéthant agh éinvé snddde&ombined

st BhaS it ddPordn iaI07 Bl aBoR e P iclo. 518 g of

10 di é+dnoinopbemdsidiue pentafluveideavetetdigainediaisreepaleoefiewi ¢
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ph ' Ves SO and evaporated in vacuo.
51gﬁjgﬁaél¥}%§%ﬂ§lé§ﬁn1'ﬁbp%§ny sul fur pentafluoride were

obtained as a pale yellow crystalline powder, mp.

63p r pentafluoride
Sﬁs’ﬁﬁrﬁho‘é’; %@%@Wﬁ?&ﬂ?@?@% ur pentafl uoride

(510 g, 2.327 mol) was i 8sol ved ir dichl oronethane
(7 1), the solution was coo ® 5C and, while
stirring, @
13d|brom)55d|mathyllmd 611 diNpe- 2, 4- di one (326

g, 1.14 nol) was introduced in several portions with
| cg. A&gi%tyﬂgnﬁ&ﬁd?ﬁ%ﬁﬁqﬂb&éﬁ‘? g, 2'BRHAMHLRSNEEH
dlchloromeﬁiane (7 1), the solution was cooled to 5°C and, while stirring,
1,3-dibromo-5,5-dimethylimidazolidine-2,4-dione (326 g, 1.14 mol) was
introduced in several portions with ice cooling so that the internal
temperature was kept at 3-8°C (approx. 1 h). The mixture was then left 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
dissoived 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-bromophenylsulfur pentafluoride as brownish crystals,
m.p. 59-59.5°C.

¢} 4-Amino-3-methylphenylsulfur pentafluoride

30

FSS\(::;[‘{}I'ia
NH,
A mixture of Cs2CO3 (794 g, 2.7 mol), dimethoxyethane (2 1), water
(300 ml) and trimethylboroxine (50 percent solution in THF, 225 g, 0.9 mol)




20 stir and warmto roomtenperature wthout external
cooling for 1 h. The mixture was filtered through a
bed of silica gel (volume about 1 1) and washed with
di chl oronethane (5.5 1), and ghe filtrate was
evaporated in vacuo. About 700 g of a red-brown

cr ystsdiddted tord6C V‘B@Ckzt(tippf)edibﬂﬁclzlm g, dissalolpdas dded,

0 BRGS0 By P ERGri ke LT Kobehuod o &
r eQLH* red) indimethaxyeBave (400 ml) was added dropwise over the course
i RO ek y R HUALA MRS, % e lenty

r o2
%lﬁﬁtﬁﬁi @dﬁStFﬁbe%@ﬂJﬁbe arh guhthehl econledito roeBstemperature,
CH?rut'éa @tWéﬁe???@mlté%g‘ihﬂ) % ﬁi‘ﬁ@é bel column

h th
Cr (oo Gr20RT 5B ashAd i M Bopihen (2608, mbEhefitrate
0 Yazvepdratedsn baaied 89§blaﬁ’ﬂicé8m(di?ﬁfaﬂmé rk&&Gvas

- B SaBY B ibietetd a s un haken. A isher 551 6f o

10 rmbpndensatemtdscncylecmdnﬁo(mwmcrﬂtme waystalid it thelpapivcs separated

oSl THE Stdenatelad lallioh £ WRHINFE! AR ZEHHE SotiBihed
r ePI4a0iq Bhases wetediedoverdNanps eﬁndcﬁma@arat@d INWAGUO.
t eﬁ%hﬁ‘fo%-%eth?l?h%ﬁg aﬂbn@fﬁuo‘?@@%ﬁ 8? %2 %))was obtained as

fllteredthro a si
70989 eﬁ?r?"yﬂ%gv@%@@@ﬁtqq MIB et her (2500 mi). The

15filtrate was evaporated in vacuo 490 g of a bl ack,
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semi Gr [Lin S obt nd was subjected
¢ O bR R YRR YR AR, 51 of 10

condensat e was col | ect edF g.rom \Nhl @Hat he crystal s of

the product separated out .

ondensate was
extracted 3 x with MIB et herj t he conbi ned
organi c phases were dried ovel : and evapor at ed
in vacuo. 4-Am no- 3-net hyl phenyl sul fur pentafl uoride
( 18 migiurg efgerivbuty bitdien®6 pescentqiuve] 38 ,1c28G trahal) and CuBro
g}sﬁg&pujréo ?mé@&%%utﬁﬁt(ﬁéb RS WLt to 5°C and, while

of |
stfrnng and cooling with ice, a solution of 4-amino-3-methylphenylsulfur

pentafluoride (30.9 g, 132.5 mmol) in MTB ether (140 mi) was added
dropwise at 5-8°C over the course of 1 h. Evolution of nitrogen started after
about 2 min. The mixture was then allowed to warm with stirring to room
temperature over the course of 1 h, a mixture of ice (250 g), 26 percent
aqueous NH3 solution (50 ml) 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
NapS04 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
pentafluoride, but was used further without further purification. Yield 89%
based on a purity of 80%.




B A mxture of tert-butyl nitrite (90 percent pure, 37
m, 280 mmmol) and CuBr2 (35.8 g, 160 mmol) in
acetonitrile (260 m) was cooled to 5C and, while 20
stirring and cooling with ice,38 solution of

4- am no- 3- net hyl phenyl sul fur pentafluoride (30.9 g,
132)5-Byehd-3-metihipredrivisulfit gentdfluoride added dropw se
at 5-8C over the courseéfﬁ I h. tion of nitrogen
started after about 2

allowed to warmwith stirring
over the course of | h, a mxtuyeeof ice (250 g), 26
percent 25 aqueous NH3 sol ution (50M ) and MIB et her

b0 okl B RERRE:3, AR o R bl BplfEighis (196 a8 buriy

exta{l%,t @363 HROIWZH(CMIFB('EZ B, OB Mah arEhZh dush@)2 gafid 1 mol)

t'ur e was then
room tenperature

S e G5 BRTo8 RT3 A B HE M A

¢ héngRgen plea&@nmmnz@a: ancERdGatof) B ehizClad32.7 g,
3. IRl HAJINEY bk UAﬁé}eéiFrﬁfﬁg?]ngﬁ‘i% ;5 dhel gl own ol |

“’”écﬂ;lﬁﬁfsam Eﬁﬁﬂ%@f{ﬁwg@y? g ar}ﬁ%ﬁfe SplGE 8e55 mpol)

waawer@q@aﬁmaadi@i abidt stipking Waistdeptinded iat 1984C f3t-2 NI Phélmixture

b of 'S
10, Hps 2500 °Tﬁ$€ﬁ°§fﬁéﬂy\ye§nmraﬁlrﬁe%@# withinyheptege (49Q) and

CNSArrﬁﬂ)wgmeusiy withbadudiiiorsen® f\hadumrsyN ey Cf swlution (250 ml) and

?‘ @‘ff B o foniln ST Hibite WS Hieted Wifh, Shtdqn through a
a)yes of Kleselgshinythacheans tere Separtad, an {hetanueous was

glefd Wlﬁh ﬁhbpfdn%%o@fmt% d
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Pd%é(résommgbléaﬂ?@b@juél@as?d@so@@d Rbd nAnd nlRepstbRé, filtered

CoRNrHsal sYaRcrbted vas i §g %fbﬁ)égwﬁﬁthaéwgwevﬁotamed
c Zahddvere pmrﬁledttgnt;momawg?apldy bntzesiliod gdét dmhhﬁnt(a&eiS cm,
éqﬁeo%ﬂsd i Rl T iHIoPE Bt 18 G2 rhb fadagtph
0 f opbteined wasthe grﬂfxlt -oosnandsmethytpheaytsuifuhpsutafliiande
t h(]:ﬂ"é@ﬁrs%r) é@Y&fovﬂ{;h @8 chad ten 719 PIEFoMBEFano-3-methyl-

se ﬁr at ed the aqueous was
B enylsul’fur penta uoride as pale yellow oil.

f) 2-Methyl-4-pentafluorosulfanylbenzoic acid

FSS\@GHa

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
(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-pentafiuorosulfanylbenzoic acid




extracted 2 x with n-heptane (200 m ). The conbi ned
organi ¢ phases were 15 shaken with water (450 ml),

dri ed over MgSO4 and evaporated in vacuo. The

resul ting black residue was d39sol ved in 200 m of

n- heptane, filtered and again evaporated in vacuo. 78
g overa aidaiked sswoldriegaictystelsermoit £381¢89°Gind wer e
purified by chronatography on a silica gel colum (7 x
55 r? glo- n- hept ane/ di chl oronet hane 4:1 to

3: §§ -Ng 'Eftfoﬁ'%%'i? worpgubmnabenz®iwaede. 5 g of

4- br ono- 3- nethylphenylsulfur pent af | uori de

(precursor) as yell ow shFI i q:w d, and then 71.1 g (80%
of 4-cyano- 3- net hyl - phemg ‘sulfur pentafluoride as
pale yellow oil. f) /
2- Met hyl - 4- pent af | uoros@"fza \] zoig acid FSS,, ,
CH3 CO2H 25 A mixture of cyatio- 3¢fret hyl phenyl sul fur
pentafluoride (41.2 g, 169.4 mmlj, NaOH (20.4 g, 510
rmol) and water (60 m) in ethylene glycol (160 m)

5 vva% %‘i‘ %dmgﬁwlﬁﬁ) ?zﬂ‘ﬂm%%x@fﬁgg%%géﬁip%q%wﬂ% g;%grved if 60 ml

A OB, RIS  h b
Of abied fd'réﬂv{u@é eTNErfxtaRPALR 180 %Hd%ﬁﬁ%‘l‘ 84U aM@then

acidified with concentrated aqueous solution, and
t h@Opf'&@Un’pﬂ 300 gof s, |3@0vnab0ffwatleewede adfiéd and haﬁercstlrnmg for

aC| é.' g@é &gq@é"chItaglfi%tﬁeh%gﬁA% ﬁ”?glt %fselguor y ?‘la}c'?gy% a'pale

10 13§elki9 Solid))mp. 218-220°C.

15

20

2- Met hyl - 5-ni tro-4-pent af | uor osul fanyl benzoic acid F
FIRs DIF/2%HOAMN 0271 0 OH MS (ES'): 306

h) 5-Amino-2-methyl-4-pentafluorosulfanylbenzoic acid

OH

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
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 (DIP2%HOAC) = 0.23 ~ MS(ES): 276




.were dissolved in 100 ni

5 6.0 g of 2-nethyl -4-pentafluorosul fanyl benzoi c aci d
were dissolved in 60 M of a 90% aqueous HNC3
solution and, at RT, 6 nml of a 96% H2SO4 were added
dropwi se. The m xture was |l efd0to stand at RT for 28 h

an I nt 0 0 ce, 300 m of water
aeieS ﬁl&%{&g%\'ﬁ% &rm@ﬁ'yﬁrmqﬁﬂ@qreﬁul@wlbemeicpﬁi%@uct
was filtered off. Drying in air resulted in 6.5 g of a
pale 10 yellow solid, np. 218-220C. Rf (DI P/2%10CAc) =
0.27 M5 (ES ): 306 h)
5- Am no- 2- net hyl - 4- pent a{f.-l ppiFosuI fanyl benzoic acid OH
15 6.5 g of
2-nmet hyl - 5-ni tro-4- pent k

Fanyl benzoi c acid

O and 20 nl of HOAc,
and 500 ng of 10%>Pdlccme+g ¢ dr ogenati on was
carried out under hydrogegp t at mospheri c pressure
and RT for 20 h. The reactitn was i@tonplete and
therefore hydrogenation was conti nued under a

pr 40108 Sedm mob%fmeihylh@fﬁeo@éuommlfanyl Bén#dic hoid wWas Hissolved

oe B R ST 5B EagatERss o
we;}mEugb?wzr%wgg‘a iTH&Y attPBCa s%iut{oﬁlé?/ﬁ%ﬁafaf NaoZh 1 mi

wets was added Qmmlw pver- thernonrseof o rinutel The mikivre

2 Wasisting dt (PG fof, 18 miRulds ThETestiting Pushdllsion wes dheps

di aedéd/ﬁﬂporﬁohﬁ t@a suspehsiblfsooléd b 81 IfH. 1 inég oRCUCBENd
m of a saturated agueous HClI sol ution were added.

10 Thém,5 my ACuGlo sa2ldpO dm 30fmizfdh smurdtedabldZionof BOW in lWOAC.
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wat er was added dropw se over the course of one
m hbeenixtome wasxgtuwes 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. MgS0O4 was used for drying, and the volatile constituents were

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

k) 2-Methyl-5-sulfino-4-pentaflucrosulfanylbenzoic acid

F
F\éf
F7
F
HO\ISI O
0] CH

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 NaxSO3 in 50 ml

of water and, during this, the pH of the solution was kept betweenpH =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




was stirred at OC for 15 mnutes. The resulting
suspensi on was then added in portions to a
suspensi on, cooled to 0C, of 6.1 ng of CuCl and 10
61.5 ng of Cud 2 x 2H20 in 304M of a saturated

50l Wt i. f [ . Ih 1 X1, ti d at
SRS o PR 2t 1
' | d 3 ti ith 200

RO Y exir el S Lt i)

drying, and the volatile constituents were renoved in
vacuo. 1.3 g of the product were obtai ned and

| mieidetityebyméthaneaatfayl-Dunéthgl-4-gentafluorosulfanylbenzoate
2- Met hyl - 5- sul fi no-4-pent af | uor osul f anyl benzoic acid

'FF,SF HOs OOH 1.2 g pf

5- chl or osul f onyl - 2- net h{ld AEpent af | uor osul f anyl benzoi c
acid were 20 added i n gpopt ¢ a sol ution, heated
to 70C, of 4.2 g of Na2SE3 i m of water and,
during this, the pH of the.<e|u (Mas kept between
pH =9 and pH = 11 w tgog\\ 2N aquePus NaCOH sol uti on.
The mi xture was stirred~at QO 70C fop_20 m nutes, cool ed

5to RT and adjusted to pH = 1-2 Wi t h an aqueous HC

solution. The m xture was left to stand at RT for 16 h

and-Q 8&h 2o8ethylSsudmect-pratafiuoressifanylbenzeia@cit was i n

va : j j ' . .

2a8 STeR P Y rEoalel, Gt HP3E & aqBRhdt PR OR solution

0. 82r¢ pdiked ythenolphthalein: basic). The water was removed in vacuo and
i -2 - 4- I b

> I G B aratpY tyice Wth 20 il oF luicne 836k Time. ThE disodium salt

10 was then dissolved in 40 ml of anhydrous DMF and, after addition of
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0.69 mi of methyl iodide, stirred initially at 60°C for 4 h and then at RT for
15 h. The reaction mixture was poured into 100 ml of water and a first
portion of the product (500 mg) was filtered off with suction. The filtrate was
adjusted to pH = 2 with aqueous HCI solution and extracted 3 times with

30 ml of EA each time. MgSO4 was used for drying, and the solvent was

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 ml of
anhydrous DMF at RT for 30 minutes. This suspension was then added to
0.43 g of methyl 5-methanesulfonyl-2-methyl-4-pentafluorosulfanyl-
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. MgSQO4 was used for drying,
and the solvent was removed in vacuo. The residue was suspended in 5 ml

of CH2Clz and the product was filtered off. 190 mg of colorless crystals




1.0 g of
2- et hyl - 5-sul fi no- 4- pent af | uor osul f anyl benzoi ¢ aci d

~was suspended in 10 m of water, and 3.1 m of an

aqueous 2N NaOH sol ution werggadded (phenol phthal ei n:
basic). The water was renoved in vacuo and then
co&%@@bﬁﬁ[@%ﬂ.tmpc@%% @0 m of toluene each ti ms
gﬂ_zgodl umsalt 10 was then dissolved in 40 m+o0
%} U5 BRE and, after addition of 0.69M% (B3 ): 382
met hyl i odi de, stlrredinitially at 60C for 4 h and
then at RT for 15 h. The reaction m xture was poured

| NEQaMle ol NOE. M@&%"ne?lﬂll@?rg/r 1oL e ;r}yi %ﬂt@ﬂh&f}sﬁ!lﬁlﬁwhbenzoyl)

product (500 ed o suct 1 on

5fi guaaldma/\methangsuﬁomd acil gt = 2 with aqueous HCl

zoyl)guanidine 0.70 % 0

solution and extracted 3 tinmes wwth 15 30 ml of EA

each tinme. MgSOH was used for drying, and the sol vent

was renoved in vacuofF Chromatography on silica gel

with DIP afforded a K& her 460 ng Qf white crystals,

np 127C. Rf (DI P) =F0) Z ) O=8—

N (5- Met hanesul f onyl 52- Bﬁn{@fl uor osul f anyl ben
gi-ne chl ori de and 0. 68

g of KO Bu were stiggFed\in 20 of anhydrous DMF at

RT for 30 minutes. This suspendignNias then added to

0.43 g of nethyl I\[ﬁ

5- net hanesul f onyl - 2- met hyl - 4- peniN&i, | uor osul f anyl -

benzoate and stirred at RT for 16 h. The reaction

m R3g ef thestitteheompoundaf @Gmplect gece amsmndndtienoo ml of

o &sBUigu SAd 0 sBBSiReRac incaal i i water was

10 WagddsE drHeomixdinng Was sulbsshuidhdy S8itrea it R/vaﬁarrsdrfﬁm@es &nd then

215

20

vacuo. The residue was suspended inb5

antiher watepwasuemayed under se@urask pressoe tﬁg)béam csldl Bmcéérse

o @Eﬁﬁf‘éﬁgﬁﬁr@é@%ﬁ im& \A@gsu%géq&éﬁtﬁl reRFysQaﬁ@ed: from

N { 50 i toff avaterutof aitain- mmrgtdfw (&nmnaﬂéémmmrsylrﬁ@thyw ben
uani di ne et hanesul fonic acid salt NH2

ofXﬂeetqgfqur%SLﬂf@ﬁw@@ﬁaoxdigt@mdme anethapesulionisysd éait e White
109}){§iai§f P\I\@ géicand a solution of 2.3 g of

anesulfonrc acid in 10 nl of water was 10 added.
The m xture was subsequently stirred at RT for 30

g1r Egé'ﬁﬁ@aﬁ"%gﬁg?tﬁgg% O@Y[s?\Af?%@gﬁg%\é%?aﬂ%(?gguIfranyl%%ﬁgoy!

guanidine hydrochloride
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Y

NH,

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




met hanesul fonic acid salt, which was subsequently
recrystallized from 110 m of water to obtain 10.0 g
of N (5-net hanesul fonyl - 2- et hyl -

4- pent af | uor osul f anyl benzoyl ) ¢3ani di ne et hanesul foni c

ORIt e PR sl el B s
zoyrh 16 ngusEIEO Plearity ddpslddoits e rﬁﬁbf@@o%vacgfeohaﬁéﬂ ddi6tion.

ound of exanple 2 were suspended In
sat deacctatiiegwetr semapebender edloed pressere tealeawe 280irg of

Wi %lt@oé'g%tﬁf%f Hf@e%f%gzﬁz me. The EA phase was

subsequ SO and the 43 solvent was

5renoved under reduced pressure. The residue was

dissolved in 10 m of MeOH and adm xed with 2 m of a

1093edrmiBationef thedvidEiiphibitionhe vol atiles were renoved

under reduced pressure to | eave 230 ng of white

crystals, mp. 276-278C. 5 Determ nation of the NHE

i nAihkiithibitorfwanicehirbiidro Qs FONNEIEL T athilsiflion Wale dedérnithbd hs

'nglbiti_on was determned as follows: 10 I C50 for
HER!IPWSHhi bi ti on was determined in an FLI PR assay by

10 measur enent of the pH recovery in transfected cell
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i nes which express human NHE-1. 15 The assay was
calCs@tordNHE: hinhibitln Was deterotinektr arc FLIRR)Bsgapbat e
readerf_| w th bl ack-walled 96-well mcrotiter plates

wi feaspeamentpfdae pieqqveny indsanrsiected cell lings which express

ex [ the various NHE subtypes (the parental cell
'ﬁéﬁ.‘%ﬁﬁ\ma@hom no endogenous NHE activity as a

result of nutagenesis and subsequent sel ection) were
seeded the preceding day at a density of 20 -25 000
5 celhearey wasrarigbarhinasuF WiRR Gluoremetricamsiging plate reader)

coﬂtﬁlb&%&gﬁé@%ﬁ@ AelFaofR HeR M cis3 Rapp o Hansiected

ensell kndshexprpssisg tieevaiodd NHE aigfssd @he paBRAICES! line LAP-1
shows no endogenous NHE activity as a result of mutagenesis and
subsequent selection) were seeded the preceding day at a density of
~25 000 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 WM BCECF-AM [2°,7"-
bis(carboxyethyl)-5- (and -6-)carboxyfluorescein, acetoxymethyl ester] in

20 mM NH4Cl, 115 mM choline chloride, 1 rhM MgCla, 1 mM CaCls, 5 mM

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

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

The nonfluorescent dye precursor BCECF-AM is, as ester, membrane-
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25 The actual assay started with the renoval of the
grow h nmedium and addition of 100 gi of | oading
buffer per well (5 pM BCECF-AM[2',7' -

bi s(carboxyet hyl)-5- (and -6-)garboxyfl uorescein,
acetoxynethyl ester] in 20 mM NH4Cl, 115 nM choli ne

~ chipgrmgablel Thtacti@l Zye BGRCEIT2t memivanéPermeableNdut is

5.

?Sﬁﬁgr%%d m\éllc% #‘%‘%ﬁtﬁf %%J(H 7.4 [adjusted with KOH ). The

Were GE4%8d at 37C for 20 minutes.
This incubation led to loading of the cells with the
flugrescent dye whose fl uorescence intensity depends
on Adter thiginpuliatien feraf migutes. thedeading budet whichi epmtaiped
al kal i ne. The | ugrescent dye precursor BCECF- AM
dvdree Boms

i s, R was rgaioved hyevasiiieg fyeadimes/is a cell

BCECE, i - ble but is Iib d
i nieael (en A ReL G T zpeh caph A0Dihel Haenos husfer

and PR el RREI0R 4 b i) Y B8 M hGhBed 2 mhtCac,

i N her (T Col umb ith | h
40631 T KaBBR1nb SV FmMHEIRAS ook Dicose pH

ot Rbo e sesiimskimesridl prmansd i e wels
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remai ned in the s 10" was 90

poB&ESRAM and sesulishas @ eangequence ebithetrenfovebof the external
BCECF-AM and results, as a consequence of the renoval

of N ians.dn infracelplar acighification (- mH; &+ Bul)ar
acidification (- pH 6.3 - 6.4). Since the equilibrium
of Sineerths elquliibaierNb#intracélfuldHHzN dittNMa anditlst wakesturbed
by the renoval of the extracellular NH4+ and by the

SUBy iMoo o?ﬂ%é‘;&f]ag%‘ﬂmgf;@h.l\ﬁﬁfﬁéﬁﬁbgfthé Ban Qi ough

the” cell nmenbrane, t ing” process resulfted in H+
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lead to cell 8eatl1if it persists long enough. It was

i npfocesmresMtein 51 pamainingdpsidadheqsis. nhiounesithagguse of
S C r -

o R P o, TRREMRE <TEHAART Iedl @l oG4l
pHpersistologly arfoaighct i vity of the cl oned NHE i sof or ns.

A8 W b Sk

20 ' (<AaAhBIbRcBYe BdrBcdIRNS sORiA S WOEId lead to an instantaneous

recovery of the pH; through the activity of the cloned NHE isoforms.
It was likewise important for all the buffers used (loading buffer, washing
buffer, recovery buffer) not to contain any HCO3' ions, because the

presence of bicarbonate would lead to activation of interfering bicarbonate-

25 dependent pH;j regulatory systems present in the parental LAP-1 cell line.

30

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

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




presence of bicarbonate would |l ead to activation of
interfering bicarbonate 25 dependent pH regul atory
systens present in the parental LAP-1 cell line. The
mcrotiter plates with the acéd8ified cells were then

nut afte e acidi f| cation
{r D PLFPRIMEE Sioseh 3cbheet fhie BYiSpe MR escRbee signal per well is
i Nheaesdn 8D @DOférHPB@@Q@%IaﬂV@ N8 sBXfEd gH tdy |ight
with a wavel ength of 30 488 nm generate y an argon

| aser, and the neasured paraneters (laser power,

| R30 Hedd E EPBLEUER SRR 8o oo

5av esiageby {heoccesx:@mﬁérase@r?hw@%@cwé uh8er SFWRBRoRROI. After

OOO and 35 000 relativ uorescence units. The act ual
pegasgs, the rasevery @ithe driracaular phi wagmhatgddqyraddmg
be| 5 taken b #,fﬁ CCD camera every two second
G0l 35 4GRPE Bekien (455 B Nac b 7 SWdHal T 2 @M MaCly,
recovery of the intracellular pH was initiated by
addi&ﬁgmM)CplClme 98 oM dsoH R4 f @23 (M K8y RO NEEMM HEPES/
KCl, 25 MM myCl 2, 1.25 nM CaCl2, 0.97 nM K2HPO4,
0. QWMMIKGW 14 [aviusteriwith NaQiNj) dyupeses optaerdtswell

[ag ans of the 96-well 10
10 Igt?%r?ﬁ}dr%é)dr}swth %”?Ee FLI PR. Positive control

we Positiyé @obtroHre e {100% WHEVEEVit) aLe teoseicokhieH pRire
recover&/buffer is added, while {gﬁgat ive controls (0%

. NHEECQVE ris @966%\@6"%@9@% fods (0%RdNIG acivity
i BT Ty S

15 o 2885 P dhed ofiests

FLteIBRsﬂBstaacawmtauiﬁ%iftb@! 1i51] cmerauelmm:&uﬁ'émm in the FLIPR
w data are exported into the
é\Uﬁr"ﬁ'ﬁ'\u §8)rstly cal cul ates
the NHE activities for each tested substance
concentration and, fromthese, the | C50 val ues for
t héhe ndw it are egportad inkethe AdivityBasé peagnakh. This pmgram

¢ iR alc S e NEIER Gl ON%&EQ%%]%W&%W Shepehtration
OFL?%%L&’?Z@%%%#@@ Tesd a8 Brthe suBShfthe  $thes ik BRIdiES of
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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 IC5g [nM]
1 49

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:




In vivo pharmacokinetics - profiling with the "n in
one net hod" The exposure data and the vol unes of

di stribution were determ ned as characteristic
phar macoki netic data as fol |l o& 30 46 The NHE-1

in nyent i.on a as
reﬁe@eﬁﬂz o rﬁst anécfgex%{rfpéeh ngkﬁ% ° Nenyop ﬁ’ﬁ'ab?? Gterence
carsupstande, met kndvive NHE- rruhﬁbl’o&rﬁcawoendelvﬁﬁpih\é%rmmaan
aqueous, slightly acidic nedium (water,

adjusted with 1 M hydrochloric aC| d) o The
concentration of the aqueous fornmul all on prepared in
this way was about 1.5 mg_of~each @ nce per | g
of solution. 10 m of this | ati wer e

admi ni stered as a sindPe Mlol us byccatheter into the
jugul ar vein of a fasbbﬁtkm at'e bgdgl e dog (dose about
1 ng of each substance adhi ni st ef,ed R&L kg of the
dog's body 10 weight). Blood sanp re taken by
means of a second catheter after 5imin, 15 mn, 30
nin, 1 h, 2h, 4h 8hand 24 h, YHd hepari ni zed
plasma was prepared by centrifugation at 1000 Gin

ap werp dissoived iaHPadums, siidhlyorsitnediam (%tévebﬂ 4,
after an HPLC Separati on,

quéEHSF‘?ng'tw MBy#ochinsis agidh The @@nﬁer@ﬁratgnrmf thaiagiueous
o1 (AU Tbiopafed IS AEL RS AELEIT BY (el sbstance per

tances he exposuries
c al1 cgJDﬁascddtlcmrs i 1rﬁ)g'nt OEth foloin ation ansrelEdminBtegtan 4 spgle

coRpuEdY G AR 10 2, bufarYsin Of Adastiela eapls dog (dose
reé@b@m mgsépéécﬂi%stﬁd@%ﬁ'l t4 R @éﬁﬁ&ﬁﬁb?@@?ﬁ@ e

20 neasured in the sane aninmal at t ane t

10 r ewgightindHoeh Sam@[ﬁsauere tatsep oy irseansbf 4 becartpathatis after
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\gl:ipalgggpirr?;gée@ﬂm;ﬁcéﬁn@@aﬁ’@rﬁ Bf $066 G0 RRteHasma tubes.
The plasma samples were worked up and, after an HPLC separation,
quantified by MS/MS. The high specificity of this method permitted
simultaneous determination of a plurality 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
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
[I/kg of body weight]
Example 1 1.67
Reference substance 2.94
cariporide




It is clearly evident fromthe concentration-tine

plots in figure 1 that the conpound of the invention

is retained in the blood al so over a | onger period

and thus the exposure is aboug72-3 tinmes higher than

with the reference substance cariporide. Cariporide

is no longer detectable in the plasma after 24 hours.

Theg [ I

i BRI rEROS cohcealb At BB LTn ARl 1 lfhe
dogsmabted of theaithveniicet lsa'etmneabfn fhe Haaodh atsaa:e/eapponger deriod

a0 s bircerpoRhis Batout 2r Bibadugs Than pilbe Ferersios
5 pgél?ﬂl)z Pgﬁ%epkéﬁﬁ@rldé( Cj‘agi'pérq% |§TF|o %r‘é@t&ggﬁé%?@ﬁlasma after

012393 t ent ai s
cofpdwads.of the formula | in mhlch Rl i s hydrogen,
aIkyI having 1, 2, 3 or 4 carbon atons, al koxy havi ng

1, 2, 3 or 4 carbon atonms, F, A, Br, I, -CN, NR5RG,

Oﬁ’hé@ﬁé(s@né & SIS 11 fi f?&r%%:% ad 8- (OF2) s- CF3;

are, independen ée one anot her, hydrogen,

aI Eyﬁ men@athn—ﬂmeaaloiszlnd bisodsplasmac dogs a6es: rr}
diRstraidtionin sden 8as8 arbok Ahalefiag'c &P@@Pg%?t Y

haék%p[b1 and 3f earigoritRy, bon at ons, al koxy having 1,
3 or 4 carbon atons, F, C, Br, I, -CN, NR7RS,
y axis: concentration of the measured compound in the pg/ml in plasma

X axis: time in h
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selected fromthe grobp con

- -(CH2) u- (CF2) v- CF3 or -(SOw) x-(CH2)y-(CF2)z-CF3; R7
and R8 are, independently of one another, hydrogen,
al kyl having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; w
| S ermosioam23y t, u, v, x, y and z are, pCT/EP2004/012393
i ndependent|ly of one another, 4gero or 1; 49 R3 is C
Br, I, -CN, -SO2CH3, al koxy having 1, 2, 3 or4 carbon
at laentii®RBE 0, - Ca- (CHR2) b- ( CF2) c- CF3,
-(SOd)e-(CH2)t-(CF2)g-CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atonms or cycloal kyl having 3, 4, 5, 6, 7
or 18 CAIRATpcUNANGT the Forflligl 1, 2, 3 or 4 hydrogen
atons may be 5 replaced by fluorine atonms; RO and R10
are, independently of one another, hydrogen, alkyl
having 1, 2, 3 or 4 carbon atons or -CH2-CF3; a, b and
c 10 are, independentl f mse another, zero or 1; d
is zero, 1 or 2; e iB. ke . f is zero, 1, 2, 3 or
4; g is zero or 1;p&§fe R2( CH2) h- pheny|
or- O phenyl, in whichgth radi cal s-are
unsubstituted or substitwu 1N ,3 radicals

g of F, 'C, Br, I,

-g - (CH2) k- CF3, al koxy havi 0 2, or 4 carbon
atons, al kyl 20 having 1, Z, 3 or 4 catbon atons and
-S2CH3; | is zeroor 1; kis zero, 1, 2 or 3; his
zero, 1, 2,3o0r4; or !

in which

R1  is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,

2, 3 or 4 carbon atomns, 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, alkyl
having 1, 2, 3 or 4 carbon atoms or —CH2-CF3;

m is zero, 1 or 2
n,o,p,g,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, |, -CN, NR7RS,

-Ot-(CH2)u-(CF2)y-CF3 or -(SOw)x-(CH2)y-(CF2)z-CF3;
R7 and R8
are, independently of one another, hydrogen, alkyl
having1,2,3 or4 carbon atoms or -CH2-CF3;

W is zero, 1 or 2
t,tuv,x,yandz

are, independently of one another, zero or 1;




25 R3 is -(CH2)aa-heteroaryl, which is unsubstituted

or substituted by 1, 2 or 3 radicals selected from

the group consisting of F, d, Br, |

- Qbb- (CH2) cc- CF3, al koxy havd@g 1, 2, 3 or 4 carbon
atonms, al kyl having 1, 2, 3 or 4 carbon atons and

- SB3cH3is @% Bobl, r6Nz 3@26H31alkoxy havingrio 2, 3,0r# earban asons,
as is zero, 1, 2, 3 or 4, R4 is hydrogen, F, d, Br

I, - CN, NRSBIGHBO 23Ok (OBY)orQF 3, - (S04 R-(@H A (CRY )@ 3, alkyl
atons, NR11l R12, -Qdd-(CH2)ee-(CF2)ff-CF3; -(SCQgg) hh 5
(CH2) j j he @Rk 2; BF8, 5 al Bydartharv atognsor @yci@slkyl,havingr 3,64, 5, 6,
carbon agto 0 cycl oal kyl. having 3, 4, 5 6, 7 or 8
Car bon ACBRECATPAN HATER 1o Wiich 4. 8,3 ¥ 4jdroipmataimsnipay be

5may be f@jpé@ﬁgg{huo,ﬁﬁé@[oinﬁbe atonms; Rl11 and R12 are,
i ndependently of one anot hér, hydrogen, alkyl 10

having 1, 2,R8 and B1Qarbon atons or -CH2-CF3; dd, ee
and ff are, independenil f one.another, zero or 1:
G i s zero, 1 or St fifharendeply i G5 aaSher, idfgin. alky
2, 3 or 4, kkis 0 L qQr 4 1S - Il --phenyl
or -O-phenyl, in I\?ﬁéﬁ% ?eégﬁgn rg{?réafo&%grg(%lgg—cq%,
unsubsti t ut eg t?ﬁnalébstitut ed by 1, 2 20 or 3 radicals
sel ected fromthe group consisting of F, O, Br, I,

10 Om ( CH2) nn- CF3, atekindepeadently éi orfe aBotbier Zetanbdn

atoms, al kyl , havj ?;% 1,,2,.3 or 4 carbon atons and
-seCH3; M ¥s zeSFR 1 bR is zero, 1, 2 or 3; 25 I

is zero, 1, @&, 30rdizeroor1;
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, CI, Br, |,

-Oj(CH_2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl

20 having 1, 2, 3 or 4 carbon atoms and -SO2CHzg;
j is zero or 1;
k is zero, 1, 2 or 3;
h is zero, 1, 2,3 or4;
or

25 R3 is-(CHp)qg-heteroaryi,
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 -SO2CH3z; |

- 30 | bb is zero or 1;

cC is zero, 1, 2 or 3;




or R4 is -(CH2)oo-heteroaryl, which is unsubstituted
or substituted by 1, 2 or 3 radicals selected from
the group consisting of F, d, Br, I,
-Opp-(CH2) rr- CF3, al koxy 30 5@vi ng 1, 2, 3 or 4
carbon atons, al kyl having, 1 3 or 4 carbon atoms
and - SO2CH3; 582 pp I5Z9er & %r39r ¥r is zero, 1, 2 or
3; 00 is zero, 1, 2, 3 or 4; and the pharnaceutically
acceptable salts thereof. 5 2. A conmpound of the

forrul a id hgroglkd! FEQI gy, gL @Nm-QOQC \;,""Qlk%?yhﬁ@lng 1,2, 30r4

meani ngs are: Rl hydrogen, al kyl

S?L?ré’” Ealtih - @'Mm%*ﬁ%%@é&m? ey f’sogg)nh-
Sant 7o (GURBEIGEAy " JBHITN fot. RyArSsgeh EaoRatoms or

17or"3 TycRag! Riing 37 8 kL8R cBinalors, Thwhihel. 2.3 or 4
anot her le@e@ufatéms%a?b@rr@ﬁl%ﬁe@'by"_ﬂuo'ﬁ%egtomgr I

-CN, -S ,_al koxy having 1 , 4 “car bon at oms,
NROR10, - Oa- R3rioand RAR2) o- CF3,

2 SG L ) ok Bfe JadenendBoiiy of ofB Y ietSndirogen gaiky

6, 7 8 b 1
10t ons mmy be ropl 208 b itk rabontords Y LS
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i ndependent | yqoge @RQ fANOt her hydrogen, al kyl having 1,
25 2, 3 or 4 carbon atons or -CH2- CF3;
are, independently of one another, zeroor1;

ag is zero, 1 or 2;
hh is zero or 1;
i is zero, 1, 2, 3 or 4;
kk is zero or 1;
or

R4 | is -(CH2)i-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>CHzg;

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

R4  is -(CHg2)go-heteroaryl, _
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
_f_rom the group consisting of F, Cl, Br, |, -Opp-(CH2)-CF3, alkoxy
héving 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

atoms and -SO>CHg3;




a, b and c independently of one another zero or 1; d
zero, 1 or 2; e zero or 1; 30 f zero, 1, 2, 3 or 4, g
zero orl; or 52 R3 -(CH2)h-phenyl or-O phenyl, in

whi ch the phenyl radicals aresgynsubstituted or
substituted by 1, 2 or 3 radicals selected fromthe
group consisting &P F, isgeromr 1, -g - (CH2) k- CF3,

al koxy having 1, car atons, alkyl 5
having 1, 2, 3 or ca?goo%oa?bg%Pgnd _SROH3; | zero
or 1; Kk zero,ool mzmo;ﬂ 2!83640 1, 2, 3 or 4; or 10

@géjftipz ga het ero ichis unsubstltut ed or
su & 3"8?‘%”“‘@ lb?C%entaale&ﬁ@ theresbted fromthe
sgroup consisting of F, A, Br, I, -Obb-(CH2)cc-CF3,

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

1, 22, 3Aocompoandf that fonmutend asSERMME] il Tidim 2 el wiich the
1, cc zero, 1, 2 or 3; as zero, 1, 2, 3 or 4, R4

hy HEGYWEREE: and the phar maceuti cal |y accept abl e

salRss t Y& en291k§i hﬁt@@?ﬁgrﬁ ?’1&91 Eﬁhﬂ'g‘laﬂ(dxgq'%ving 1,
claimed in cfaim1 , e nmeani ngs are:

R1 hydro@e&OFéIWbOmatﬂm@H.CIZBrf} dBM NRSROn at ons,

al koxy havin 3 or 4 carbon atons, F, d, Br,
10} O, PRI R oF (S0m-(CH(CF2)s-CF5:
R5 and R6

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

m zero, 1 or 2
15 n,op, g rands
independently of one another zero or 1;

R2  hydrogen or F;
R3  CI, Br, |, -CN, -S02CHa3, alkoxy having 1, 2, 3 or 4 carbon atoms,

NRIR10, -Oa-(CH2)p-(CF2)c-CF3, (SOd)e-(CH2)-(CF2)g-CF3, alkyl
20 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,

25 2, 3 or 4 carbon atoms or -CH>-CF3;

a,bandc

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

zero or 1;

- 30 zero, 1,2, 3 or4;

o “ 0o o

zeroor 1;

or




-(SOMg-(CH2)rCF3; R5 and R6 i ndependently of one
- anot her hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons or -CH2-CF3; mzero, 1 or 2 30 g and r
i ndependent |y of one anot her g2ro or 1; 53 R2 hydrogen
or F;, 3 C, Br, I, -CN, - SO2CH3, al koxy having 1, 2,
3 BB 4 c-dﬁbmh phemnsd or -QR&HIy), - O CH2- CF3, - (SQd) e- CF3,
al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or
cycl oal kiwwrm'a!vth@pbensd,raﬁipals,aré umisuBstiateioiorr aﬂxsﬁ’mted! hy 1,2

71 uor  neo" &S e iR ) e Biin clne sy P, GF B, £
atoms or W%E%&%*a%?kﬂﬂ 113 33 43%3"@83@?%{"3"5"%*

R3 pheny c nsubsti f ut ed ituted by 1,
32 or Qﬁﬂ'%ﬂ Esépégtc@&boriﬁ W%ﬁ?gh%agggbp consi sting
of F, CI Br, I, -Q.-(CH2)k-CF3, al koxy having 1, 2,

3 or 4 carbon atons, al kyl?®fa@Thy 1, 2. 3 or 4 carbon
atons and - SQ2CH3; |k zer o Afp X, 2k0r2§ro 1, 2 or 3; 20
or R3 heteroaryl, which is unsubstituted or
substltut ed byh 1, 2zero3.iadi@ad:s sel ected fromthe
(Erup consisting of F, d, Br, I, -Qob-(CH2)cc-CF3,
0oX having 1, 2, 3 or 4 carbon atons, al kyl having

10 L RS 3-(@H2‘$a§-?{e"t’é}ﬁaryl,
- 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 -SO2CHg3;

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

R4  hydrogen orF;
and the pharmaceutically acceptable salts thereof.
20 |
3. A compound of the formula | as claimed in claim 1 or 2, in which the
meanings are:
R1 hydrogen, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2,

3 or 4 carbon atoms, F, Cl, Br, |, -CN, NR5R86, -O-CH2-CF3 or

25 ~(8Om)q-(CH2)r-CF3;
R5 and R6
independently of one another hydrogen, alkyl having 1,
2, 3 or 4 carbon atoms or ~CH»-CF3;

m zero, tor?2
30 gandr

independently of one another zero or 1;




25 atons and - SO2CH3; bb zero or 1; cc zero, 1, 2 or
3; R4 hydrogen or F;, and the pharnaceutically
acceptable salts thereof. 30 4. A conpound of the
formula | as clained in one of3nore of clainms 1, 2
and, 3, [ n,which the nmeanings are: 54 Rl hydrogen,
al %% hhwfﬁ’gem,of » 3 or4 carbon atonms, nethoxy,

et hoxy, ~F, , ~NRS - - CE3 or

- ( %%‘r) qQE&@’r-%Esggz%%%ﬁ?% ek et 4 cBfoogRtoms,
anot her hydrogen, al kyl having 1 5 2, 3 or 4 carbon

2t oms oNRIHL Pz Gra o{SQdlerCiss, ajhhaving 1, 2, 3,4, 5 or 6

i ndependent|y of one another zero or _1; _R2 _hydrogen .
or F; 1BATReN@GOMSEN cysloaiofBavingBhdx§, Sef RbZFarhgroionrs, in
- O CH2- Gk ( j r

o car bor ST oe o o 4 itogPhatomi e s teplEced by huofin®
carbon atooms, in which 1, 2, 3 or 4 hydrogen atons

may be repla Sd b fbuori ne atonms; R9 and R10 15

i ndependent | (ﬁndg?‘ré anot her hydrogen, nethyl, ethyl

or -CH2-CF3; d Zefn@ep%n@éntm%f ezﬁd%g&r h J?ggn,b%%ﬂﬁ%rving‘t,

phenyl, which is unsubstit or substi

2 radical s sel eCtE,@Bfﬂ@arE&?aW@r@W%Cﬁai;ng of F,
ad, -g-(CH2) k-CF3, nethoxy, ethoxy, alkyl ~ having 1,

102, 3 or 4 cattbon aéronsg carxd - SO2CHS;
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e zeroor1;
or
R3  phenyl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Ci, Br, I, -Oj-(CH2)k-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHg3;
i 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)ce-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CH3s;

bb  zeroori;
cc zero, 1,2 0r3;
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:




j and 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, d, -Oob-(CH2)cc-CF3, nbghoxy, ethoxy, 30 al kyl
ms and - SO2CH3;

1 3 4 b and
5 h@ﬁgﬁagélkvﬁ%ﬁng?ﬂe?aﬁefﬁaarw Sogs, methary, ethoxy,

et Sg? EE?@WR@Q@ AR -Ome SR | a

clainmed in a aims 1 to 4 and selectedfrom
N (5- net hane%%ﬂw@b 2- et hyl - 4- pent af | uor osul f anyl -

benzoyl ) guani di nemd@@@nabmlw&wmmheﬁﬁydirbgaﬁcmyla’cavmg 1,
salts thereof. 6. A process for preparing a conpound

S5of the formula | 2s3okdicgmbon aloM9opREHILCFPr e of

claims 1, 2, 3, 4 and 5 and/or the pharmaceutically
acceptabl e salts eéreydair,2 which conprises reacting a
conmpound of th formula Il, n in which RL to R4 have
t he rreanlng taé‘éd in clalrrs l1to4and L is a 15

| eaving group whi faeBaRdeRieshd i RePRAI G 1
substitution, wth guanidine. 7. A conpound of the

f oRRul ahydregen®r F he phar maceutl cal |y acceptabl e

salts thereof as clainmed in one or nore of clains to

105°Rar UG -8l -aoutE avEmthons edhoxsh BIRAR b OaCllarbund
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of the formula | and/or the pharmaceutically

accept aBO PO, eyl kafingd, 2| 3j 4eslor 6 cartworoatomey @ of
claims 1 to 5 for producing a nmedicanent for the

t r eat meeiclealkyrapying 3.d.s5, 6 ofak oambosratouts; imwbictiangy8,or 4

25° causirageh 0mE e PO ER by B8RS ARENS: o7 1R

treatment orRpramiwmi@xi s of arrhythm as, of

life-threatening cardiac ventricular fi brl [l ation, of
independently of one another hydrogen, methyl, ethyl -

or -CHo-CFj3;
d zero, 1 or 2;
e zero or 1;
or
R3  phenyil,
‘which is unsubstituted or substituted by 1 or 2 radicals selected from
the group consisting of F, Cl, -Oj-(CH2)x-CF 3, methoxy, ethoxy, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CHa3;
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)cc-CF3, methoxy, ethoxy,

alkyl having 1, 2, 3 or 4 carbon atoms and -SO2CH3s;
| 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 of55troke or of ischem' c
states of peripheral organs and 56, tissues, for Hje

treatment or prophyl axf EaLLf Gpe anetbRr ZgH0 O

di epsepyhbgentrgh cel | uI ar proliferation represents a
pri mar or secondary cause, of cancer, of netastasis,

of apddge @hermgwrttcaﬁpayc@tablefsqdhsdbem hyper pl asi a,

of atherosclerosis or of disturbances of lipid

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

5hypger t epsésfipo@id of m@rfsﬁﬁﬁiaqfast él@[m‘éeﬁwa'ﬂ STl AL to 4 and
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system of disorders resultin Fg2a rom overexmtabll
1.

of selesteaNmme pi-{Semethanesutiemy me}hylﬁdw@taﬂuorosulfanyl—

< Bt RRBpiche A5 P TiRrer OGP A S A e

psychoses, for the treatment or prophyl axis of

non-i nsul i n-dependent di abetes nellitus (N DDW

| aPe 10ARIREBES for BRERATHIER é@mp@ﬂnﬂmfmmﬁgwla b#s laimed in
di I f.

" BB TRE4en, 2 3 APLRAH the Ghpielbeny °
pr aptaptabliessaits the@oﬁtwimchi lcsmpdlses redictingt 2combpoong afithe
fiprotic disorders of the |liver, fibrotic disorders
of I¥A1&Hdney, fibrotic disorders of vessels and
fibrotic disorders of the heart, for the treatnment or
prophyl axis of heart 15 f ikur“'or of congestive heart
failure, of acute or chro Fc i [
of disorders caused by Préto
coccidiosis in poultry, fanc
operations and organ trangpl an p1is, for preserving
and storing transplants for surg|c=I procedures, for
use in bypass operations, f orftuse®i n resuscitation

of mal aria and of
use for surgical

after a cardiac arrest, for 20 preventing age-rel ated

ti ssue change, for producing allmedi canment di rect ed

agai nst a;:gl ng_or for_ prol ong |ntg life, for th
t r BaWVRiERIR bitRA dwverthe mesming e ate,férruqzlatr@sd 0 dranstk i 3 n

g U8R i e nBp Rl EL itk SRbCh, Afguimicine.

pharmaceutically 25 acceptable salts ther eof as
cl?msdlnoneo clalnslt05|ncor]‘g|nat|on
h

4 FRMPRHAR Of tisnlormila Laad/Ethenearmassulicallyiacoeptable
pr Qﬁtﬁh@ﬁbcﬁ as B SR Ynd cﬁ': mbRfof LSRIEES g%r use as

prophyl axi s of acute or oni ¢ danmge, i sorders or
i neiedeamerdquel ae of organs and tissues caused by
ischemc or reperfusion events, for the treatnent or
prophyl axis of arrhythmas, of life

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

nervous system or of stroke or of ischemic states of peripheral organs and




30 threatening cardiac ventricular fibrillation, of
myocardi al infarction, of angina pectoris, for the
treatment or prophylaxis of ischem c states of the

heart, of ischem c states ofgghe peripheral and

ce tral peryous E!%stem or of stroke or of ischemc _
st HESUeSyforibe tieplnant QrRyarbYylaxia qfusé%taaa@f shegk, ofh diseases in

AN iy 5 i e,

r eparmnd)fsmetamtamrqf pwstamslwp‘m’(rgspnpaﬁe of pfostatedspermhsia,
asi s st atg erélr agphy and_of prostate
nyPEFBRiRscleroye R BisguBeBts pLigh Ratabestn iuon oSt
511 piedslRY, %@eké al ng&‘ctj&%@r'n er?in Sén%%fq e RbnfSARNOA

hyper t ensi on, ers of e centra nervous
sysysadem, of dtSDEdHrsi eesuiting froml avengxditabititpubihexCNBSabpiiedsy or

Cortab RSt iidts S Biscisrb e Sehtralpsyaus system,
SYéé;ﬁiBraIW%xﬁt*]léta%s O%Méﬁldnss&zab%ho%é’rf%ﬁmeoﬂ?éatﬁfent or

psychoses, for the treatment or prophylaxi's
nowqphyWISrpfdmm@im—dep@mrésllaiwesa mﬂﬂ:tgml(mwma or late

10 4pear I bPles, of PibFEnsSe Y Sie8s Frubadiam .,

Of enddthei! dyefiinctibm wiigtaimpnt ERudIdaEoh ! RateRbadient or
prophylaxis of fibrotic disorders of i nternal organs,

f . peehylaxig &f sibaeticsdigerdens of internal @rg@nét fikrotig dmr@@'wf the
vte'r] iktbHS B¥or dﬁérg ro‘?#ﬁé: {( ﬂhéﬂrfﬁﬁ‘{)ﬁc §%lf %e?%bqn% and

rOtIC I sorders tre

prfdpbyd: disosdert dfiéfae hedrd) fonthe tneamﬁerﬁ@m@e@ﬁhwsxls beheart
f acute og chrqnlc |nflannator di sorders,

15 af alTE T congesivg, eaft . sif eute opghrppicpilamaaiont
C "c%d)r@i'e?@ IoF didbra@id! ddubed rBEHzo'éS Bf ﬁ%‘ﬁnaséﬁtﬂbf:@éccrd iosis in

operations and organ transplantations, for preserving
arﬂDLdm'y).ramt;forusarﬁerpstngtcal OperaﬁongBndlorgamtradsplea’;atlbns for

e l1n a tion r use, | uscli tation
| PiTeReyMEART sEoRREArE s i L Gvel prgcagueReloisg i
tispess oplerstiths, fd?ruser.ﬁql@ﬁmﬁaﬁoﬁrﬁ%f:é%smna@ bfr@gf st
against aging or for 20 prolonging life, for
20 t rpraventing ageirelateddissos aangaefor @mnimnmgmcm@mcweet dinected

RS oo 4 SO PR S Blior S ne

phardeesic bfedts in tHiesieRicabiseorsat gﬁadubﬁfg@avﬁza@%ogh@amed
inclaim9 in conbination with 25 cardi otoxic and

cyt ot oxi ¢ nmedi caments or active ingredients for
ot anElsk of ER BRI ot toh I CihBY Bleisitiachicaly
25 f caceaptable saltk therédfeaspdlaimeatmubneal pre of claims 1to 5 in
combination with other medicaments or active ingredients for producing a
medicament for the treatment or prophylaxis of acute or chronic damage,
disorders or indirect sequelae of organs and tissues caused by ischemic or
reperfusion events, for the treatment or prophylaxis of arrhythmias, of life-
30 threatening cardiac ventricular fibrillation, of myocardial infarction, of angina
. pectoris, for the treatment or prophylaxis of ischemic states of the heart, of
ischemic states of the peripheral and central nervous system or of stroke or
of ischemic states of peripheral organs and tissues, for the treatment or

prophylaxis of states of shock, of diseases in which cellular proliferation




acceptabl e salts thereof alone or in conbination with
ot her nedi canents or 30 active ingredients as clained
in claim8 and/or 9 for producing a nedicanment for
the treatnment or prophylaxis ®fF acute or chronic
‘damage, disorders or indirect sequel ae of organs and
t i ERNTESCRIE ARIIMBEY QIsRasORTanotausee pheanaaropl metastasis, 58

éﬁ r -r%g%e ut’i c af-(flﬂ-‘yc ac Cglué}%gfgete bgﬁ?ép?%%r e Objﬁhgﬁgﬁigrosﬂglﬁwﬁ

codisturbhhoss of Ii;fk:l mdlabolimﬁildmf@ﬂblboﬂ CFreQéIIreV@‘ essential
|n redients as clained in claim8 and/or 9 for

r BYRRIISNFIRN. alsinarders il the cential nenauseyater; of disorders
5 fe?s_‘.lﬁmge%r?l d&%ﬁﬁ%ﬂhaf}ﬁ%ﬂ’tﬁgtc;ruﬁui?ﬁ e s& ok?rc'eh tr 9y f?\'a{.lﬁed

e “use o a co
phammmdﬁuns aﬁldnsordexsam‘nhebbatraahérsow eysﬁtefn @lspeaakb,r of n
conbi.n er nedi canent

t
BRHER 1B aLeBIea5bBY MpoyFareaSs i Thp Gealmpy or prophylaxis
Pr 8EGH s uinHe @ﬁgéﬁﬁﬂ'ﬁﬂétefs Tﬁeﬂlqﬁ% ék{hlggh/g%?tlat%rdam?ﬂ]e from

prophyl axi s of met ast asl
of diahetefso ofiii ramboaeﬁ/crf rdlsdféelpsh'esu’ﬂug dtcne ahdgthellal
tales s t.hereqf one tion wi h.
10 oy At o, ShnEeBEht Gaydiodlion dpr ibaremagt of Bftnbylas o
cl A8 drstiders oF iftarnal oRgHHE, 'ﬁgréllc]cﬁsﬁfagké:@ﬂﬁﬁthvéprflbi'(ﬂ%
treatnent or prophylaxis of fibrotic disorders of

hedisprdess ofther kidney. Ifiretiadiserders afeesseleand fibrotic dlsorders of

f ajl ) [y

redisPot 1 o EtnBh L L o Bl MG e esive
a leearp tallnde, ot dchte bochrohiz |hﬂ@ﬂd{aftd3rytd1§ora@rs of disorders
pharmaceutical |y acceptabl e salts thereof as claimed

15 | ncaqsedRy protezas, of maéar,lﬁsaqd ©0h cgccn@r@g@tlﬁ ®puliiw gnd for use for
1 6515 rﬁ&%ggf)%@ﬁlghg gt ﬁ?ﬁﬁaﬁ% @%fdt%'hé P gf%s%%hb 'ahdstoring

errnar
phiyargplatts dor swergicaépizedorgy; for usp |arby©bﬁ;sopbrmtoaapﬁmmlme in
of a conpound, of the fornula | and/gr th
phrg.sHa@Q 472 GRS ORPIRaniBg age-aloted ity

@@eo"f ORANa":
pha Ceu?rfﬁgg?vaﬁggg@ lgérekntég}rréfztgps an %q ae?m ?5 f\%s in
20 c opl‘oim'@ o)) hn‘ev\lfctrhhetneetmelhtaamh[aniucgon af thec¢ardimtoxic effects in
| nare ients or 3
yrotoxicosis or for pr producmg a diagnostic aid.

10. The use of a compound of the formula | and/or the pharmaceutically
acceptable salts thereof as claimed in claim 9 in combination with
25 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 pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or

30 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 salts thereof alone or in combination with other medicaments or
active ingredients as claimed in claim 8 and/or 9 for producing a
medicament for the treatment of life-threatening cardiac ventricular

fibrillation.

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

medicament for the treatment or prophylaxis of metastasis.

14.  The use of a compound of the formula | and/or the pharmaceutically
acceptable salts thereof alone or in combination with other medicaments or
active ingredients as claimed in claim 8 and/or 9 for producing a
medicament for the treatment or 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 acceptable salts thereof as claimed in one or more of
claims 1 to 5, together with pharmaceutically acceptable carriers and
additives in combination with other pharmacological active ingredients or

medicaments.




