13 Decenber 2006 FLUORI NATED CYCLOALKYL- DERI VATI ZED BENZOYLGUANI DI NES AND

THEI R USE AS A MEDI CAMENT Fl uori nat ed cycl oal kyl -deri vati zed
benzoyi guani di nes, process for their -preparation, theil3 Deenbsr 2006
medi cament, and nedi canent containing them A first aspect of the present

i nvention provi des a fluorinated cycloal kyl -derivatized benzoyl guanidine
H2)mMRS R2 ~I) X R 'R3 NYNH2 . R4

of the forrmula'l Ho 2)y f F2)n ~ H2)r

0 NH2 in which the neanings are: X oxygen, sulfur or NR6; R6 hydrogen,

al kyl having 1, 2, 3 or 4 carbon atonms or (CH2)k-CF3; k 0,1,20r3; mzero,

1, 2 or ‘3;. n zero, 1, 2 ﬁ) zero, "1, 2, or 3; q 1,20r3; r zero, -1, 2

or 3; where the total of6 ﬂ'u ,RIH%T@QGNMOMIWL-DﬁX y hydr ogen, al kyl

having 1, 2.3 or 4 BENBOYLGWANID ‘ or- CsF2s+, ; .
mEﬁP%ﬁé@Bf’ﬁ W&%ggmamw havi ng

R(7), R(8) and R(9). | independently o
or (CH2)t-CF3; (CH2)t-CF3; s 1,2,30r4 t _
on atons or

1, 2 or 3 carhbgp %ﬁ?g%i - CF
Cr5 > 2 oo guaparaonibeinut b odning. et 6 I °(23

; ro d p{=115 or .. ar [ , or
SQURLO: y S ‘ ENEan(’? medicament containing them.

 Afirst i i '
o ' aspect of the present invention provides a fluorinated cycloalkyl-derivatized
benzoylguanidine of the formula | '

0

in which the meanings are:
X oxygen, sulfur or NRs;
R6 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
(CHz)-CF3;
k 0,1,20r3;
m zero, 1,2 0r 3;
n zero,1,20r3;
p zero, 1, 2, or 3;
q 1,20r3;
r Zero, 1,2 0r3;
;;v:lere the total of m, n, p, q and ris at least 2;
1 hydrogen, alkyl havip ;
| -Nn(a)n(g) ol:%cspzsf,:' 2,3 or 4 carbon atoms, F, Cl, -OR(7),
;Fl(?), R(8) and R(9) i '
| Independently of one another hydrogen, aikyi having1,20r3
:carbon atoms or (CHo)-CF3; - (CH2)-CF3; '
s 1,2,30r4;
t 0,1,2,30r4;
_R2 hydrogen, F, CI, alkyl having 1,2, 30r 4 carbon atoms or CFa:
R3  hydrogen, F, Cl, alky! having 1,2, 30r4 carbon atoms, CF. ,
 SORI0; R




13 Decenber 2006 2 u . zero, 1 or 2; R10 alkyl having 1, 2, 3 or 4 carbon
atons or NR11R12; ‘R11 and R12 independently of one another hydrogen or

al kyl having 1, 2, 3 or 4 carbon atons; R4 hydrogen, alkpkcdaser papsl, 2, 3
.or 4 carbon atons, F, O, -OR(13), -NR(14)R(15) or -CvF2v+l; R(13), R(14)
and R(15) independently of one another hydrogen, alkyl having 1, 2 or 3 .
carbon atons or (CH2)H,-CF3; v 1,2,30r4; VO, 1, 2, 3, or 4; R5 hydrogen
or F; and the thr mac P(S’gi’(,%a;y acceptabl e salts thereof. A second aspect

of the present i RIONt alky Hkviryg 9¢€ und of the fornula | and/or the
phar maceuti cal | yﬁqgﬁﬁgﬁe %I ig' ?ﬁggg&%% MNBI1RER; invention for

use as a nedi canen eQ?BQ@'ﬂ"}beQﬂseanmn@ﬁWdrb i vides the
use of a conpound of the drot cadbanlatgng/ or t he phar ng%'ggr?%g“ﬁ)ﬁ%ge%t%bl e
salts thereof aqggrdi & ﬁréwhnv.enu’on for producing a nedi canent for
the treatnent of .proprgargg aying 1@?-3@ﬁﬂmbeMatmw,,F,@Ls@ﬁ@r32_ or
i ndirect sequel ae of © hf) (&%Olt-i%eﬁ;caused by i schem c event r by
reper f usi on evelﬁ!($3),fﬂl!14jaﬁdﬁff(? ment or prophylaxis of arrhythm as, of

|

I'i fe-threatenin i cul rillation of the heart, of myocardi al
i nfarction, of g‘r‘%ﬁﬁh"ﬁ@'&%&?'&e anether hydrogemtaig hagin przp&hql is of
i schem ¢ states of the heatoms of (CH)peEL States of the pe Fg al and

‘central nervousv_systf@%r .p‘{ stroke or of ischemc states of peripheral
organs and tissues, f'or t¥e¥t reat ment or prophyl axis of states of shock,

or diseases in ¥WhicHdeR 3pondi feration represents a primary or secondary

cause, of cancdgs ofhyaﬁ; &Sts. of prostate hypertrophy or of prostate
hyperpl asia, o scl erosi’s or of inmpairnments of lipid netabolisn of

f. ather
hi gh bl ood pr e@ﬁr‘&?p ATpaselpgicaly acdeptatsie shkihdiyge t ensi on,  of disorders
of the central negvous aystem especially of disordérs resulting through

CNS over exci t abi |1'tSPCOBGAPPESt opithe prgsant inestiton! ,_!,,y,viaggu#ec%mp%%%ué_ lh%ns,
y o

of di sor der sforhulahE a8} i sSystem especi al
_ o ¥ tﬁé’-pﬂg't:'*{gf"'a't'ﬁgl?)/ acceptable salts thereof according to the

invention for use as 3 medicament

A third aspect of the present invention provides the use of a compound of

the formula 1 and/or the pharmaceutically acceptable salts thereof according to the

invention for producing a medicament for th
: - C e treatment of prophylaxi
chronic damage, disorders or indirect sequelae of organspan?j t):' u': Sof acute or

caused by ischemic events or by reperfusion events, for the treatment or
prophylaxis of arrhythmias, of life-threatening ventricular fibrillation of th
heart, of myocardial infarction, of angina pectoris, for the treatment )
pro-phylaxis of ischemic states of the heart, of ischemic states of theor
per‘npheral and central nervous system or of stroke or of ischemic states of
peripheral organs and tissues, for the treatment or prophylaxis of sta ;
shogk, or diseases in which cell proliferation represernts a prim: sortes o
secondary cause, of cancer, of Mmetastasis, of prostate hypertro ':: or of
prostate hyperplasia, of atherosclerosis or of impairments of lipiz yore

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

of disorders of the central nervous system, especially of disorders re: i
through CNS overexcitability, such as epilepsy or centrally induced e
con.vulsions. of disorders of the central nervous syétem especially of
| anxlety. states, depressions or psychoses, for the'treatn;ent or proy hylaxi
| o_f non-insulin-dependent diabetes mellitus (NIDDM) or late dama Z : o
“diabetes, of thromboses, or disorders resuiting from endothelial serem
~ dysfunction, of intermittent claudication, for the treatment or prophylaxis of




anxi ety states, depressions or psychoses, for the treatnment or prophyl axis
of non-insulin-dependent diabetes nellitus (NIDDM or |ate danage from

di abet es, of thronboses, or disorders resulting from enthoD&eldbat 2006
dysfunction, of intermttent claudication, for the treatment or prophylaxis
of 13 Decenber 2006 2a fibrotic disorder2a of internal organs, fibrotic

di sorders of fibiotic disepd. \ | disorders of the kidney, fibrotic
ors of Wiehal Sradisl B Sisorers oéthbdiack, fibfod t he

di sorders of juess Sftﬁng{ (

treatment or. prophyPaxPst V:rf@&‘?flc‘dimrderseofWGSQéls%ﬁH%;%‘ﬁ&}9 ﬁeartf failure,

acute or chrtBﬁif@aﬂnfdrMemnd@méw,&isgi; di sor.ders caugsg €8P pr ot 0zoa,

of malaria dranahinGraCabuth O bohil pBRUITT ana ?'i iIjeecoriaf cangestival

operations g 338 an’ t ransp@nb'ﬁt"ﬁ hatogy disoedees, of digomiets 64¥ddnd

transpl ants ? i @%pa, Qfépalﬁﬂ%éféﬁﬂdr@scidfosis o Rl AP gSs ireI ated tissue

change, f or Oppiedions agdergartrarpRAtatidhs 96} é agai nst 'agl_né'sd'rrg'%'r prol ongi ng

life, for thandplamsTs iur g&l' reducti on -3? ? éeg’é{ﬁﬁ"@ﬂ%ﬁﬂ@ effects in

t hyr ot oxi cosj_s. or ,f or pr@i ucﬂr‘?ﬁf Ures: (4 seventingiage-rélafealtissje aspect of t he

present inv n Using a medicamenf difeig i formula I and/or
it oS g

t he phar madualonging life oc gt her eo ( o the invention
_in conbi natthmtdyié(%isoéﬂgf ﬁgg?ﬁea%h{@e%lﬂ&ﬁ’@tqf\}@e fargiotadoceffextds v pr oduci ng
a nmedi canent” for the treatHereng? diagspsljc aid s of acute or chronic danage,
di sorders or indirect sequel ae of organs and tissues caused by ischemc

on events, for the treatnment or prophyl axis of

events or by rep‘g%"ﬁ'ﬁ{?ﬁl’@g&qmq]

arrhyt hm as, of lTife- pregenttinventioniprovidds | f the heart, of
nyocar di al theffamenia o and/ef th%%iaﬁfi’ao%ﬁéa ris, for lﬁlseth{e ?’%%tg ﬁ%%P"WP“BQBEhyI axi s
of ischenip states of the heart, 0 ¢ AfEnklablesaltetherdof nbergingitolies al  and

central nervous 'syst@Rtpation with oitberormedici ' .ates_of. peripheral

organs and predwsinges medianidif fdr't é@{ﬁte [ r'gé'ﬁgrgﬁia?'g‘% "iqrﬁfj'gggoffgfshock,

of di Sease@i&ioﬁ’del’émr@rihh%‘éié Iﬁ{éra sy @E?Pglé'ém‘@facqﬁeith;orﬁn damagedar y

cause, of cancer, . of.ne %ﬁé@?é’, orRNS ARt issues pmesadibyisohenticof prostate

hyper pl asi §Ye78$ or byeperiusionrayents, for thaf tréﬂlh@édt'ﬁ?f}}cﬁhgg,ﬁl?igﬁi d netabolism of
yper

hi gh bl oodarriwthadas, ©f lifecthizatdni : sentia sion, of disorders
l énir@ueﬂfn&i%ﬁ@ﬁﬁtfo%?@@? eart afesul ting t hrough

of the ce system especl

CNS  over 2@ ?‘lt"eg, ﬁ?F@@'{éﬁ%’h%’ﬁa%ﬂé"%iB?‘Eﬁﬁ%ﬁobmedeehqQfﬁrqﬁm gpnvul sions,

of  di sor d&YENYF Stales ebthehenrt wisohemis ¥etEdTb méggﬁ%%%%ﬁc %}%et y states,

depressi orl.&nmuwcé]ﬁ@?gﬁ sthoRE of BFisth iRt Hales Of perri;())heral organs and on-insulin:
tissues, for the treatment or prophylaxis of sta Jane an

- rs . ' '
¥ r

of metastasis, of prostate hypertrophy or of prostate hyperplasia, of

. - atherosclerosis or of impairments of lipid metabolism, of high blo:)d
_pressure, in particular of essential hypertension, of disorders of the cehtral
nervous system, especially of disorders resulting through CNS

gyerexcitability. such as epilepsy or centrally induced convulsions. of
isorders-of the central nervous system, especially of anxiety stat;as,

depressions or psychoses, for the treatment or prophylaxis of non-insulin-
dependent diabetes mellitus (NIDDM) or late damage from diabetes, of
- .thromboses, or disorders resulting from endothelial dysfunction, of '.
intermittent claudication, for the treatment or prophylaxis of ﬁbr(;tic
disorders of intenal organs, fibrotic disorders of the liver, fibrotic disorders
of the kidney, fibrotic disorders of vessels and fibrotic‘disorde.rs of the
heart, for the treatment or prophylaxis of heart failure or of congestive heart
failure, acute or chronic inflammatory disorders, of disorders caused by




dependent diabetes nellitus (NIDDM or |ate damage from di abetes, of

t hronboses, or disorders resulting from endothelial dysfunction, of
intermttent claudication, for the treatnent or prophyl BxDscenfbef 20060t i C

di sorders of internal organs, fibrotic disorders of the liver, fibrotic

di sorders of the kidney, fibrotic disorders of vessels and fibrotic

di sorders of the heart, for the treatnent or prophylaxis of heart failure
or of congestive heart failure, acute or%#:hroni c inflamatory disorders,
of di sorders causegr 3 er 2006 otozoa, of mmlaria and of coccid
osis in Poultry anﬁ oﬁé?éhgéﬁ_lg%ﬁgﬁﬁgpippwoﬁmm mwaﬁd@;m%ant atjons, for
Preserving and sto %@ﬁ%@dﬁganﬂaaﬂﬂﬁhtﬁm@ el $ur lcal p &ﬁ'ﬂgi"ék, for
preventing age-re|tmr§ﬂlaht$feﬂ§jrgféarﬂl?ﬁedfr0r I!Odl!I)E ﬁﬁ’é‘ﬁ%gﬁﬁ'aistﬁngnt directed
agai nst aging or fehangd s} inlgg( e’ Vi h@'elfel@falgmgmt-remddﬁgg}éction of
the cardiotoxic effe 15  thnyrot Péﬁ%d'@mntfmc@a frisPSai di? nostic aid.
A fifth aspect of pfﬁ@%%?@nbfmmﬁtmtﬁﬁd)l‘@dgg %% us%ggoé onpound . of
the formula | anthyotoxibssiobpforBriiikiedl LY  acc %qrh |the sardiaoxib effects in
according to the fourth aspect In c&%tﬁﬂé@i‘%‘icw’d.h cardi ot oxi ¢ and

cytot oxi ¢ nedi canen r..active ingredients for producing a nedicanent
with reduced cafrdi ormm@casgﬁﬂo\éém@wmirpnenmf,s,{-,ﬁae tﬁeﬂ?xtqrf) aspect of the
present i nvent '8/ dandées th@@hﬁﬁﬁaééﬂti&ﬂﬁonggund of | 'et8E ¥ grRmPaUnd efrthié or
i ts phar maceut ifgh 96p8%S B‘t@ﬁ | e salts, a Sceertable salts thereat hﬁﬂ)rdiﬂéw %her
medi canent s or a@iqi vg_ |n§’g 'Balion with cor di ng to the third and/or Tour

aspects for pr§a%atexcan yiotoxivembditame t..or prophyl axi s of
acute and chr oniedicdaenO®ith g %quotr h??é%%ﬂg%&@t%@fm and
ti'ssues caused by ischem c events-oroB¥C apdsutotaxis propettiest s. A seventh
aspect of the pregesh lL.pventign provides the use of a conpound of the
formula | and/ or ?%gubﬁ%%@t&ﬁ RIGReNt inventm pliviies thd gsd BPLEQ Al one or in
combi nat i on quqﬂﬁﬂlﬂélandbditﬁaﬁﬁm&eggcaﬂ?t ive ingredients accor®eHad ob ¢ he
third and/ owith Qe MhasRect $. for prodic Ageeptahieisaltsnalonefasin chmbinagai Ment
of life- threatening v (f%'f'fq P%?Cthfebngrbdiamispm}d,-ﬁémo s Ag, eight h
aspect of th@ﬂ?ﬁ@sf@mmﬂmw@h%icgﬁ%{%es the use of a cor'?kglﬂ? og fourihy,
formul a | antheQreatfigntd} WC@%‘{ 5ccept able salts thereof alone or in
conmbi nati on iﬁﬁi}%ﬁgt?heé E-B’Ie a sa_ e@!@dclvenicrdgng@b,e@iggrﬁggﬁdi ng to the
third and/o el elargansangtissliesicagsay Hygbﬁ&ﬂ%rgve];?srortbye treat ment

of or reperfusion events.




prophyl axis of metastasis. 13 Decenber 2006 2c A ninth aspect of the
the formula | and/or

present invention provides the use of a conpound of
i n conbilBd&tecanber@00d ot her-

its pharmaceutically acceptable salts, alone or
medi caments or active ingredients according to the third and/or fourth

aspects for producing a nedicanent for tRe treatment of prophyl axis of
ure or of congestive heart failure.

fibrotic heart diAewERSs et fail i
A tenth aspect qf the pr egg{ﬁgfﬂ\% anTg%rH 'BYesticn syowdas dhe use of ar cdmpauind of
veterinary an FgrP”B‘H?t'(ﬁﬁ'd&rétstmhameuﬁdﬁnprdc%mb%nsaq{sfg tive anmount of at -
| east one Q'Qmmﬁﬂfér%edi@éﬁnéﬁ{sﬁul a | and/or the pharnacel¥iecHinyo ioBbl e
salts according to the Inventi on2¢tygdparediants hoptraimptetts hakl hdSCRRHAD! €
carriers and 8SRadistfov gsoduiing leMrdanASR 6! 19l the Eres nt invention .
provi des a ’?‘?%iaftidi‘fe[ f.ar man, _veterinary Hiubse MR 8bPEARkylaxise of brotic |
conprising an erfectirve ‘g#iﬁmfawreazrdfeaagesﬁoem@ﬂrfam%d of the formula |
and/ or the pharmaceutically acceptable salts according to the invention
arriers and additives in

t oget her with phak naie dshea! C hl e
e ot rBCRBR afenfih prowidesiPemedicioe formbinamyrent s.
ni Ngs

conbi nati on wi,th other p i
giAh apdor phyjepretestive ush eofprisig %n'eﬁé&ti%iﬁl_ﬁ%ﬂgpgf ABRSIS,

Preference i &

are: X oxygemne sothpotindobf ; drogen, nethyl or

2; n zero, 1 or ;bﬂg] z_erg‘?{()@?"'g?i érﬂgq the pharmagevtically ascetablehertte t he
~total of m ?ﬁw'ﬂﬁ‘gcf%'ﬂmmven@omtogeﬁmwna;phaangﬁégﬁ&gﬁgi B! carers S
COR(7), -NREHM¢& or -CF3; R(7), R(8) and R(9) Ihdependent iy s aptie
CH2-CF3; R2 hydrogen, F, d, nethyl or

anot her hydrogen, nethyl, CF3 or
CF3; AS hydrogen, F, d, alkyl having 1, 2, 3 or 4 carbon atons, CF3,
SQ2CH3 or SO2MHe: . _
‘ ; {eventh aspect of the present mver_ntion provides a medicine for human, ‘9

veterinary and/or phytoprotective use comprising an effective amount of at least
one cc->mpound of the formula | and/or the pharmaceutically acceptable salts
.accordmg to the invention together with pharmaceutically acceptable carriers and
additives in combination with oth -

er phammacological active ingredi
medicaments, e o

;r:ference IS given to compounds of the formula | in which the Mmeanings

X oxygen, sulfur or NRe6;

R6  hydrogen, methyi or CHz-CF3;

zero, 1or 2;

zero, 1 or 2;

zero, 1or2;

lor2;

zero, 1 or2;

_ g?ere lt]he totalof m, n, p, g and ris at least ‘2;

B ydrogen, methyl, F, Ci, - - ;
i, A e Y OR(7), NR(8)R(9) or -CF3;
independently of one another hydrogen, methyl, CF3 or CHy-CFa:
R2  hydrogen, F, CI, methyl or CF3; e
‘A3 hydrogen, F, CI, alkyl having 1, 2, 3or4 carbon atoms, CF.

SO2CHj3 or SO2NHo; T
R4 hydrogen, methyl, F, Cl, -OR(13), -NR(14)R(15) or -CF3;

"ﬂﬁzg




R4 hydrogen, nethyl, F, O, -OR(13), -NR(14)R(15) or -CF3; 13 Decenber 2006
2d R(13), R(14) and R(15) independently of one another hydrogen, nethyl.
CF3 or CH2-CF3; R5 hydrogen or F; and the pharmacol ogi tabksenbdecH@babl e
salts thereof. Particular preference is given to conpounds of the fornula I
in which the neanings are: X oxygen, sulfgur or NR6; 13 Decenber 2006 3 R6
hydr ogen, nmethyl or CH2-CF3; mzero or 1; n zero, 1 or 2; p zero or 1; ¢
lor2; r. zero or 1; where the total of M n, p, g and r is at least 2; Rl
hydr ogen, mef€i@), R(F4) @d R(IGR(7), -NR(8)R(9) or-CF3; R(7), nethyl, CF3 or

CH2- CF3;  R( SndepedBhid) of l,y._ of one anot'her hydrogen, nethyl or
CH2- CF3; ydhggetﬁ);o Ié}%r @ ;éi&&dég§P’ rBepwhCha orseiddBFs; R4 hydrogen; R5
hydr ogen or "B~ af¥"Pden BhBi macol ogi cal |y acceptabl e salts thereof. Very
particul ar @nhdfties pharmacslogicafyaéce i ng conpounds of the fornula
|, selected fromthe group: WM- F%%%%étﬂweoﬂ _ o

uor ocycl obuf,oi%é- 5- net hanesul fonyl - 2- net hyl benzoyi ] - quani di ne,

N-[ 4- 3, 3- P PIHBIRGIREPTS DGR i givamio)coimpoanbisoeta! bR 23 RRIOENZoY! 1 -
guani di ne, meanings are: ' : :

N-(4-[(3,3-Hifl %&&y%hmp}gryﬂﬁget hyl am no] - 5- met hanesul f onyl - 2- net hyi -




benzoyl ) guani di ne and
N-(4-[(3, 3-di fluorocycl obutyl)net hyl am no] - 5- et hanesul f onyl - 2- net hyl -

benzoyl ) guani di ne and the pharmaceutically accept abl e sHE Dé&cetriber 2. The
compounds. of the fornula |, for exanple the substituents RL to R4, contain
one or nore syntheses of asymmetry and they may thus be, independently of
one another, of the S or R configuration. The conpounds nmay exist as
optical isoners, as diasterioners, as racemates or as mixtures thereof.

i on can enconpass all tdhutoneric forns of the conpounds

The present in§%$t
of the fornuld"® ahumpneasnewwhmmemzzwgg 4 Al kyl radicals may be S
strai ght-chainmr bggpced. This also applies if they have substituents or
occur as substituents oi of.her radicals, for exanple in fluoroal kyl

radical s or al Roxy fH8i LA&r& Exanples of alkyl radicals are methyl, ethyl,
n-propyl, isopPopylzgredriaet hylethyl). n-butyl, isobutyl (= 2-nethyl propyl),
sec-butyl (=1-gethy{ Bf‘ﬂyl ) and tert-butyl 1, 1 -dinethylethyl). Preferred

al kyl radicals_are net "yl, ethyl, n-propyl and isopropyl. One or nore, for
example 1, 2, B, 4%5’F°9,thydrogen atons in  alkyl radicals nay be repl aced

by fluorine atwhere thetotgllofm, ¢f ps§ahd rid éigéé) lLkyl ‘radicals are- _
trifluoronethyhq Zhﬁ""%gé{;ifi'b{ﬁﬁ@eb?y' an mgégt af l uoroethyl . Substituted

“al kyl radi cal H?Ey e Sub'sti d 'ﬁoﬁ"ﬂ/)--' R{9os-CFy: ef erred conmpounds of
the formula I metedcCFBonBHeICRye total of m n, o, p, gqand r is from

2 to 6. Discl W&)ﬂamﬂ:{(g)n Is a process for preparing a conpound of the
I ses reacting a conpound of the formula Il Hz)P 2)q

f | |, whi
CFn ko E%% ReElY of ofie ppolhar Rydrogen, imethyl or CHy-GF;

hydrogen, F or CI:
R3  CF3, SO2CH3z or SO2NH,:
R4 hydrogen;

R5  hydrogen or F;
and the pharmacologically acceptable salts thereof.

‘Very particular preference is gj i
| _ given to the following com
formula I, selected from the group: 7 compaunds of the

_ N-[4~(3,3-diﬂuorocyclobutoxy)—5—meth
anesuifonyl-2-
et yl-2-methylbenzoyi}-
N-f4-(3 3-diﬂuorocyclobutylamino)—5—
, » methan -2-
et esulfonyl-2 methylbenzoyi]-
N-{4-[(3 3-difiuorocyclobutyl)meth i :

) ‘ ylamino}-5-meth -2-
benzoyl}guanidine Fesuonyt2 methy!.
and
N-{4-[(3 3-difluorocyclobutyl)meth i

, ylamino)-5-ethan -2~
benzoyl}guanidine moonyt2-moiht
and the pharmaceutically acceptable salts thereof.

The c.ompounds of the formula |, for example the substituents R1 to R4
f:ontarn one or more syntheses of asymmetry and they may thus b o

| independently of one another, of the SorR configuration. The come‘ d
may exist as optical isomers, as diasteriomers, as racerﬁétes ora P
mixtures thereof. ' )

The present invention can encom i
pass all tautomeric forms of th
e
the formula | and 1. ' Fompoungs of




R4 Oin which R(1) to R(5 and mto r have the stated neaning, and L is a
| eaving group which can easily undergo nucl eophilic substitution, with
guani di ne. The activated acid derivatives of the fornuli IDéceinberd(i06h L is
an al koxy, preferably a nethoxy, group, a phenoxy group, phenylthio,
met hylthio, 2-pyridylthio group, a nitrogen heterocycle, preferably
1-i m dazolyl, are advantageously obtained in a manner known to the skilled
wor ker fromthe wunderlying carbonyl chlorides (formula I, L = Cl), which
in turn can 13 Eﬁ‘?ﬁ%& ,.2006 thensel ves fle prepared in a manner known to
the skilled worke SRy bﬁﬁﬁéuhych@nmbmaéd.qh?&éﬂéag%ﬁé 'h%yll; L =
oH), for exarrpl"éa\@sﬁubgﬂmmﬂsmﬂoccﬂhéﬁ)ﬁﬁm eﬁ&Sd% S th&, car ny{fﬁl orides of.
the formila Il fuorcaladibaik S gy PORS) fyets df Omiarca ralSoforexamplaiinat ed -
aci d derivati Vgﬁetﬁ&l t@]e for ml a icalsrkxamplasrafaikyl paficaieagy rect |y from
t he underl yi ngf( ;a? og ;EENHQP!(';‘ Soptany (= 1-mettiyldth), HW ES%ggé(Ee met hyl
esters of the fSrrmeé@ylpropy) Sed-bahfEHg. éat ment with ous HCl in
O o PP ErRiihiog) S b

met hanol , the i&idad; ',ﬂqe} fO _ Ratl with -
car bonyl di i ni d%z‘gle fil_e‘— bﬁ&jé@%ﬁdaﬁkﬁf%h aregaethy I ,{_P; Fd. Engl.
1, 351 - 367 (TIREPPIORYhONG sremomalariniapo 112 3, ly BORCAEE o oSyl
chloride in thdkﬂnedleﬂsmgybé féﬁé&bﬁ@ﬁ%ﬁﬂén an :ﬁgg tl gen atoms;in .
activations Ofﬂlnﬁdsa@“?a(ﬁ%?l W*@h | th 9%'%% gpies aisuchCC) or with
0-[ (cyano( et hox g bony R H@ﬁ%ﬁhﬂ]%&ﬂmﬂué}ogmmt hyl ur oni um
tetrafl uor_obor%%_ \Eﬁ ) Sylratituet edd'll@g@d%;st,n%g%w%r otgaan Peptide .
Synposi um Pejpadsifieas, 1990, Editors E. "Gralt ard D fited Ingarom  Lei den,
1991] are possible. A nunber of suitable nmethods for preparing activated
car boxylic ac:?d%fderjdvatives of the fornmula Il are indicated in J. March,
Advanced O ganiréeTRe eompoynds of the feidla PRre(dol Wl.ey & Sons,  1985), -page
350, indicati bg%s(paﬁd;pislfj.&ng?%%r e. Reé%??fg&ﬂzg#]e 'QW'HE}{IWM Ofbar. bpxylic acid
derivative of the formula T ' Wth guanidine can take place in a nanner
known to the skilled worker in a protic or aprotic polar but inert organic
sol vent. Thodeiscdsedhhdiairas iy ' e. for the reaction of the nethyl
benzoates (I1; L OCH% with %ﬁgﬁﬁfgﬁ?@aé'"gr?emmnﬂ ofstbprfomauiall, whicA HE at
tenperaturescplrngﬂ?% g romRsundieg thepformdta @if t hese sol vents. Most
reactions of compounds Il with salt-free

HZ)p

A CFoa
A I |
R2
X R1 ® |
Ra L
R4 O

in w.hich R(1) to R(5) and m to r have the stated meaning
leaving group which can easily unde ‘
guanidine.

andLisa
9o nucleophilic substitution, with

The activated acid derivatives of the form

ula Il in whi i
preferably a methoxy, group, hich L is an alkoxy,

a phenoxy group, phenylthio, me i
i . . > ) , thy “hlo,
» 2 ny 'QY"*_‘_'O group, a nitrogen heterocycle, preferably 1-imidazol§l are
i ad\(;a"t§960USly obtained in a manner known to the skilled \.»vorke"r'fro th
underlying carbonyl chlorides (formula ll, L = Cl), which in tumn can e




guani di ne have advant ageously been carried out in aprotic inert solvents
such as THF, dinethoxyethane, di oxane or DMF. However, it is also possible
to use water in the presence of a base such as, for exambeembbletdtscas
solvent in the reaction of Il with guanidine. If Lis d, it-is
advantageous to add an acid scavenger, for exanple in the formof excess
guani dine, to bind the hydrohalic acid. The carboxylic acid derivatives of
the formula Il can be prepared from conpounds of the fornmula 111. Some of -
t he underlying benzoic acid derivatives ®f the fornula Ill are known and

et "y o enee oot AR EARRS et o | o
2 BTSSR o b st ppeponpe
|

“nucl eophi | es "fjﬁ'e 4 position can take place by nucl eophiec aromatic

substitution. Suitably protected benzoic acid derivatives of the fornula
esters, are enployed in

111, such as, B@sids , et hyl, or ethyl
this case. L' is Ia ﬁ#ﬁé’?@%ﬂﬁ'ﬂﬁgeﬂh@mmw(w Ok itie=alb 6 pOSkIIY to .
‘ lr)nucl eophil pdaggeﬁ?ﬂggﬁ ﬁbéﬁm@ﬁdeﬁwﬁvwoﬁge%ﬂmﬁé iliha %W%E,%@B ‘ghg
enzoi ¢ aci f ifectiy fro a; .0obt.gl ned can t cte y
one of the progems rﬂéﬁi(laég[ rs%z é{rdggﬁe?# g%’ﬁ)%?éc 29 ﬁ%?@“%'@r’r‘bbmﬁﬂ),csﬂchhe
formula |1 of the i1 nvention. MRWad Wik s QCHs !y tfeatmontavilh ar e
ge_ngr aljljy meal@ﬁﬁ@'é%”@hm'mgﬁ‘lmbl, QheI ili'n?dd&'ﬁﬁﬂb%ft etf&g&ﬁé U]bii}l@téfsﬁl %?:JI t abl g
aci d addi ti on vith dasbérividi all. col ogi e acids,
for exanple hgj qussiﬁdggr@%p'afl 'WQ%Z% Sdaaty Angewa Chame nt. Edll f at es,
citrates, tart rg'.es, c8PA( ,2bﬂl%'pwadmhydﬁrﬁshwtﬁgl-@9@t§ @g r tos
“p-tol uenesul f ehlatide in fﬁleq:_rem%tﬁ}larfx 8 ih ghgrué?l{?ﬁ#f%n bgﬁvgqtri)s?lw ut ed
Z(r:]%/: gg?? ;?L&:Sf mgﬁé%éggph %@Engywe Quc{v@'am‘ @@Cbb?:;l?l?)?por rruclmas |, are
di st i ngui shedJg§Fyano sthoxycarbonyljmethylene)amino}-1,1,3,3-tetramethyluronium
tetrafluoroborate (“TOTU) [Proceedings of the 21. European Peptide
fy-r:posmm, Peptides 1990, Editors E. Giralt and D. Andreu, Escom
etn‘ en, 1991] are ..poss.lble. A number of suitable methods for preparing
jc ivated carboxylic acid derivatives of the formula Il are indicated in
- Marh, Advanced Organic Ghemistry, third edition (John Wiley & Sons
1985), page 350, indicating source literature. '

Heaqtion of an activated carboxylic acid derivative of the formula II with
guanidine can take place in a manner known to the skilled worker in 3 protic
- or aprotic po_lar but inert organic soivent. Those which have proved suitabl
for the reaction of the methyl benzoates (II; L = OCHg ) with guanidl;;: a(:e
methanol, isopropanol or THF at temperatures from 20°C to the baili
| point of these solvents, Most reactions of compounds If with sait- "
. guanidine have advantageously been carried out in aprotic ine
such as THF, dimethoxyethane, dioxane or DMF, Hoﬁrever itis
possible to use water in the presence of a base such as fo; exa
NaOCH as solvent in the reaction of Il with guanidine, ,

free .
rt solvents
also

mple,

ifLis Cl, itis advantageous to add an acid scavenger, for example in the
form_ of excess guanidine, to bind the hydrohalic acid.

The carboxylic acid derivatives of the formﬁla Il can be prepared from
cor_npo.unds of the formula Ill. Some of the underlying benzoic acid
derivatives of the formula Ill are known and described in the literature. Th
unknown compounds of the formula lll can be prepared by methods k;'nowi




havi ng unusual | y favorabl e ADME (absorption distribution netabolism
excretion) properties conpared with known benzoyl guani di nes, together wth
excellent activity in the inhibition of NA+/ H+ exchange}3 Deg&sger 2006
advant ageous properties are dependent on the fluorinated cycl oal kyl group.
In contrast to known acyl guani di nes, the conpounds described herein show no
unwant ed and di sadvant ageous sal uretic propefties. Because of the _
NHE- i nhi bitory pro%‘é’F‘tth%ﬁEefaMEe.cormOUnds of the fornmula | 13 Decenber 2006
7 and/or I'l and/or the pharnaceutically acceptable salts thereof are
suitable for the prevention and treatnent of di seases caused by activation
or activated NHE, and of di seases caug@d secondarily by the NHE-rel ated
~damage. Since NHE inhibitors predpqginantly git via their effect on cellular .
pH regulation, they can generally bg7cesbined beneficially wi th other
conpounds which regulate the intrace r pH, wth sdlabi e conbi nati on ,
partners being inhibitors of theggarl q%%sjz_:tenz.yne group,
i nhibitors of systens transporting bicprbonpte * such as of the sodium
.bi carbonate cotransporter (NBC) or of Rfie gpdi um dependent chl ori de-
bi car bonat e exchanger (NCBE), and NHE inhibitors with inhibitory effect on
ot her NHE subtypeﬁ&@ﬁgggée i(;fﬂ;l Sf possi bl e through themto enhance or
nodul ate the phar N eefiworacyicidaiiky ing.effects of the NHE
i nhi bitors descr caetakeglazierby n'UB%oHﬁiﬁagynfzrﬁ he @gﬁﬁﬂ%jﬂﬁg "ﬁ%’é@? Be#llioR| ates to
the prevention a%nkﬁjﬁ%tf{,ent. by & CRIflC sHbSitiong Suitablyprotestadet er i nar y-
and human nedi ci ne. Cld dgriva b frmuteslligsscH &5 96k &¥afidli le for the
i - o Sk e iy
treatment of di Sealwkedlars are @rnploym%%%gg L).ylsrjger.fum n.' 'l ounds
descri bed her ei neasily isafdphiRlf bg&q\ﬁ%% e ﬁf therr pﬁ" HERQIoYP wdiichearper t i es
as antiarrhythm & & : ng;nt S. ép{u C?mat'mf'womtmhiaw{ opmopent
the NHE inhibitors of “4H#e3 fornula | and/or Il and/or the pharnmaceutically
acceptabl e salts thereof are outstandingly suitable for infarction
prophyl axi s and ThaftRhsdit and for the treatnent of angina
pectoris, in which séelts:g?ﬁtgfﬁgétgggtofntth(?{}%'mq?@gI°§’tqlﬂﬁﬁ @intthen bgrezstddyby educe
‘'t he pat'hophysi 0|0(§l&<§3]pe prasess variantadssigibali @8 ovh qugiwﬁog]evelé)sp”em of
i scheni a- i nducedordai@gef theinraibi.cul ar pounds of the

tBe[:.zc:y!gL'tanidinr-:-s of the formuia I are generally weak bases and are able
r; ind acid t? form saits. Suitable acid addition salts are salts of ajf
pharmmacologically acceptable acids, for example halides, in particular

L) Fl

-The compounds of the formul

| a | can be substituted acyl idi '
fhe guanidines and can
inhibit the cellular sodium |

-proton antiporterkNa"LlH'b-exchanger, NHE).

‘The compounds of the formula {, are distinguished by

havmg unusually favorable ADME (absorption distribution metabolism
excretion) properties compared with kno

. wn benzoyiguanidi
| with excellent activity in the inhibition of Yiguanidines, together

e . NATH* exchange; these
a Vvan ageous properties are dependent on the fluorinated cycloalkyl group

Ir;1 contrast to known acylguanidines, the compounds described herein
Show no unwanted _and disadvantageous saluretic properties

B C
| gcagse of the NHE-mhsbltory properties, the compounds of the formula |




in the tri.ggering of ischem a-induced cardi ac arrhythm as. Because of their

protective effects against pathol ogi cal hypoxic and i schem c situations,
the conpounds of the formula | and/or |1 and/or the phebDeeaibet a6l Y

acceptabl e salts thereof used according to the invention can, because of
I nhibition of the cellular Na+/H+ exchange nechani sm be used as
medi canents for the treatnment of all acute or chronic ischem a-induced

darmage or di seases induced primarily or secondarily thereby. Disclosed al so
for surgical 7interventions.. 13 Decenber 2006

are their use ag_pmedjcangnts

-8 Thus, the con %‘?ﬁ'&lb ad‘ﬁpfﬂéemnn&euthgupam@ﬁ[j@gg@ ntations, it being
possi bl e to uselor Hbecprepentiohs ahat fedthan O&fe@t the organg g are Suiiahler

bef ore and durim,-vgggﬂﬁ@vagl gtg Ero ect” r ENAPEE eausadsby actieatipoe -
during treat manl w th or &t Fa eUlf $aus|edrﬂepshdﬁmgibga,he§q“§_']ei jds, and
during transfer %0 the recipient organism The conpounds 'SA0sed are

| i kewi se val uabl e nedi canents with a protective effect when perform ng
as

angi opl astic s | ' yentions, for exanple on the heart as well
on peri pheral gi&eﬁg‘meﬁlgﬁ'ﬁé' cygl@9H9W'W§YMr\é@dhéiha§ﬂekr% cay ng
di scl osed are loﬂonﬁlleblycelﬂfgeme‘m@ & di s, for, iPe-W%’a éni ng
~arrhythnias. VeorpoundsawhichYehhihit jxgN,fan @eiﬁﬁg‘? nPenaficiily withh ether
physi ol ogi cal SifHis r$| .éhm q%,t he ﬁga'PﬁaE%'H'%@H, rwitht suitatle SomBMatibiL
i nhi bitors of %.m_anst % %e'"g'%fo@r dinthe earsmiial 4nh HhReNgR r ot ect
effectivel y ndbhibiters of gystemts ﬁ@mﬂiﬂbabig&fﬂ ﬁ% ischerms Sh m?eE@“Pusi on but
al so agai nst  tHiearbyiab Odif QH,,? t e di CaNERHANS, jskieh @ of dhe sodidni n
particular in G er theragy an ('%CFEWér%fpweoBocﬁume;magm ¢hppases.
combi ned adni ﬁt gﬁ%ﬁ%ﬁ"%we&m@ﬁﬁtherﬁ SRS WG ihyeory Shtection: o o) O
t he pharmaceu INNE antbeyplesb becfibt 6 i T ]S sult i biting
b ol ,'é g%ﬁﬂsftﬁ@@eh themsiai ehhamesgrunds. The

the cyt ot oXi CmRRPRS r di ot oxi C

reduction in th (':h(i %’féob_.“%’?'%@k’&%!fy &lgeantgiH-yegubain %@fsoéﬂg}aﬁ\'{ﬁ%

resul ting f r offh Qsgribeshhadieita NHE1 i nhi bitors rrages 't “additionally
agents and/ or

possible to increase the dose of the cytotoxic therapeutic

to prolong thg | lon with such nmedi canents. The therapeutic benefits
of such a cyt ot g§€| %ﬁﬁ%g?rgB?”QJ;ﬁ'%séém@at&elcaihb)predéﬁﬁéﬁaﬁ@ﬂe&%eﬁp mbi nati on

wi th NHE i nhefacuterand chronic diseases in veterinary and human medicine

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

The compounds described herein are suitable because of ]
pha.rmacological properties as antiarrhythmic medicaments o
Owing to their cardioprotective component, the NHE ir.lhibito '

formula t and/or il and/or the pharmaceutically acceptable salts thresre?)ff :::

outstandingly suitable for infarction Prophylaxis and infarction treatment

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

Disclosed als. i |
. 0 gre their use as medicaments for surgical interventions




In addition, the NHEl inhibitors disclosed of the formula | and/or 11

and/ or the pharnmaceutically acceptable salts thereof can be used when

there is heart-danagi ng overproduction of thyroid hor mangsecember 2006

. thyrotoxicosis, or on external supply of thyroid hornones. The conpounds

of the formula | and/or If and/or the pharmaceutically ‘acceptable salts

thereof are thus suitable for inproving therapy with cardiotoxic

medi canments. I n accordance with their protective effect against _

i schem a-i nducephusd%rreaggmﬁtg&&sggggunds dBscl osed are al so suitadble as

medi canents - ----2-"2 ¥ e ubedadurifig f nt .of .ischenias
7 dPéairI E@%ﬁ@g@@ﬁ drheingi ng

of the nervous iblerto @s dhé alompdh centr
o o S t}g}lh CProjeet e @¥Daceiieihaldongema. The

itable f . . t
compounds of t %ﬁzﬁé éﬁ:@_ﬁyﬁgﬁ& 8 Brolace o 0rgaRS I} 2hppieo3! | ©
thereof are al i i) Dhstdrbmawe@rnﬁcpﬂkgg%jc%&s of diSeaSes and
entra ot dquids; raseh i n

di sorders i ndudledngiransterofss ité fa fol f the
particular for the treatnent of enggep Pfgaﬂls%rders, centrally induced

clonic and tapic spasns, states of psychol ogi cal depression, anxiety

di sorders and ERgYads disclosdtsre IRABISS Vil ssible to use the NHE
i vmﬁ%?r’ﬂ%@fc@ﬁ' $Wthhaher subst ances

inhibitors desstesthedrag | pne. or in cor

with antiepileptic acti vvﬁéf} pgéfﬁ’gﬁv‘ﬂ;%wﬁ@smsmwaeMgﬁ@fg, ents, or
“carboni ¢ anhylrepaBle anthe hean as well ek ofRARAS AU éh acet azol am de, and with
other inhibitors of NHE or of the sodi um dependeiits ¥4 spes- bi car bonat e

exchanger (NCBEas ehia used of the formula I' and/or the
phar maceuti cal | .S gccgggtg g@ﬁ”’ggﬁ%{‘2°‘ﬂﬁ’érd@&fosa¢ ereegidieptionany bifedt,fewW se
suitable for Bam?@afqréifﬂ-thoéatempgearrﬁvthﬁm?\‘ferﬁ.i(fu?agﬁ.g@ for exanple, of

allergic, cabalicRana; | emi ¢ and bact ef | Ylatiomeanconpounds  of
the forrmula 1_and/ or tﬁgggrﬁeger{lﬁ@@g%ﬂ"?%ﬁ'F‘P?”B!ﬂmpttablhgartag,l,bé t her eof can

li kewi se be US¥E®or the prevention and treatnent of thronbotic disorders
because they, as NHE inhibitors, are able to inhibit platelet aggregation

t hemsel ves. TBinge NME1a68bitdre L. bit or prevent the excessive rel ease,
occurring af tﬁ5tehiséffb%m eqy and %?g %ﬁ’ra b 3@?%%?"‘39@@3, especially the hean,

not only against damaqe i 1
reperifusion but also against the cytotoxicgeffzacltlsoef?nbe);;::'::l’t: ‘:‘: ; h
u‘sed In particular in cancer therapy and the therapy of autoim .
diseases, combined administration with compounds of the fon:t::nel
.ll, a.nd/or the pharmaceutically acceptable salts thereof is syit bl o
inhibiting the cytotoxic, especially cardiotoxic, side effects of . ': ©
com.pounds. The reduction in the Cytotoxic ef;‘ects especiall stla1l
| carc-hotoxicity, resulting from comedication with Nl-’iE 1 inhibitzrs . i
- additionally possible to increase the dose of the cytotoxic therap':tili(f >

agents and/or to prolong the medication with such medicamenis The

.therapeutic benefits of such a Cytotoxic therapy can be considerabl
Increased by combination with NHE inhibitors, ’

In addition, the NHE1 inhibitors disclosed of the formula | and/or |1

ancj/or tﬁe pharmaceutically acceptable salts thereof can be used whe
there s heart-damaging Overproduction of ’

medicaments.

In accordance with their

proteclive effe i i e
damage, the compounds disc ¢! against  ischemia-induced

osed are also suitable as medicaments




medi ators of inflammation and coagul ati on, especially of von W//ebrand
factor and of thronbogenic selectin proteins. It is thus possible to reduce
and elimnate the pathogenic effect of significant thrombgenber f086t ors.
The NHE inhibitors can therefore be conbined with other anticoagul ant
and/or thronbolytic active ingredients such as, for exanple, reconbinant
or natural tissue plasm nogen activator, streptokinase, urokinase,
acetylsalicylic acid, thronbin antagonists, factor Xa antagonists,
medi ci nal substances.-with fibrinolytic a&ivity, thronboxane receptor

ant agoni sts, pfisiieotiealaicat a8 dsdhafiild Ler factor Vila antagonists,

cl opi dogrel , tb@m&@méﬂ,ﬂ& Sk C%nt;%]rgg tﬁ%é‘% US [1ysiemy sespecidlig ofrthiebi t ors
with NCBE i nhibitars andl ot withPehg W'%fwfemmmmﬂ@nﬂg%ﬁ&o?“h as,
for exanple, Wit e é’?&%@b@hedema.s particul arly beneficial. cember
2006 10 The conpounds of the formula | and/or the pharmaceutically -

acceptable s used are additionally distinguished by a strong

i nhi bitory ef iﬁ?c%ﬁﬁqlﬁ@gﬁmﬁdff’ﬂpﬁlﬁi IGndésrr theepharmateuticalpaBtd il T ob! ast

cellul ar prol isra@?y?qr%‘?fﬂiﬂafsptwitpblelfbif@nb&ﬁérﬁﬂy d th va cea ar. nuscl e

celI's. The compdulistadars indiRed By BYbA:: n%’o %fi g@ﬁ%’?’“ﬁﬁi(ﬁsaases

phar maceuticak)lamca of-19) bhe sa?ts fen&i’%% QE@et%QMnnrmmytsmbh,qnas

val uabl e thera eufél C g@% patmept Oﬁﬁﬂmedisbrﬂer%]icgmrgg)ih?ﬁ&rd (gé%lal feration
re

sed as

e 2ot anbam et Yo WAl i) s 1+ o0
possible to sk .%OS%%?{P&%S%%§$%W§ %oﬁsm#lﬁltmhew-ﬁmhmagouhds

di scl osed. T‘?uée%gé bﬁrﬁ&ale'f'eph@ Gmeinshﬁvn!WiﬂﬂﬂhéfsJHg%ntgr gﬁceut i cal l'y
e S oaonic cuiviyar dsyhie s SN et ocvammaniona . o+
secondary cause,. suc e ‘?%ngé%?fﬁg'@,vﬂ&memmamwa@,dmm gred tendency
to metastasi SIS BEWEMﬁthﬁsadiﬁnfdypﬁﬁdiéhthhfaﬁﬁé'gf ; heagtgr maceut i cal I'y
sd'BlPanate. o

acceptabl e exChangeh@N@BE).are further distinguis rdati on or
prevention of fibrotic disorders. They are thus suitable as excellent

agents for tgée treatnent of cardiac fibroses, and of pul nonary fibrosis,
hepatic fi br 647 §omMPouads luséd lof the formig ) ahdysf thhi broti c disorders. They can
thus be usedpliarmacbeticallaéBpipi®bafl §aL Py Rer t rophi es and -

are additionally likewise suyj
for the treatment of types of shock such as, for example, of allergic e

cardiogenic, hypovolemic and bacterial shock

platelet aggregation themselves. They can additionally inhibit or -
::::-er:t the fexcessrve release, occurring after ischemia and reperfu.sion of
lators of inflammation and cog i i ’
gulation especially of von Witk
? and co: ' ebrand
factor and of thrombogenic selectin proteins. It is thus possible to reduce

and eliminate the pathogenic effe igni
Slmin ct of significant thromb i
NHE inhibitors can therefore be combined with aene faFtOfS- e

>s(treptokinaﬁe, urokinase, acelylsalicylic acid, thrombin antago
rei anttagontl:ts, medicinal substances with fibrinolytic activity, thromboxane

eptor antagonists phosphodiesterase inhibi '

: \ nhibitors, factor Vil i
clopidogrel, ticolopidine etc. Compi , o

, - Combined use of the present NHE inhibi
with NCBE inhibitors and/or with inhibij oy oS
ibitors of carbonic anhydr.
; as

for example, wuth acetazolamide, is particularly beneficial ’ s a's'

nists, factor




~hyperpl asias, for exanple of the heart and the prostate. They are therefore
suitable for the prevention and treatnent of heart failure (congestive
heart failure = CHF) and for the treatnment and preventizope@bpr ARLat e

hyperpl asia or prostate hypertrophy. Since there is significant el evation
in NHE in essential hypertensives, the conpounds of the fornmula | and/or
the pharnmaceutically acceptable salts thereof are suitable for the
prevention and treatnent of high blood pressure and of cardi ovascul ar

di sorders. In thgse cases they can be usedOal one or with a suitable

combi nation and ' FARAANDS af iherformeulafl andlor g, ﬁ{awgc&gﬁﬁﬁgé&ebﬁﬁéf? 0 a_nsl h
ics w

of cardi ovascul%ﬁ"StBﬁ*r@@fr@edareﬁhum g p]'e, oneé
' mél@d&@s@g&‘%rone and pseudoal dost erone.

a thiazide-likep aTa T diuretics,
ant agoni st s, jsEéﬁcéé:sgﬁﬁfc‘ﬁ'@%_8#?)@}9%&6@@9%@&@1)6&69;1@,,fop éﬁ@ azi de,
furosenide, pi PRCRIFSHESIulas proliteration ab iR S tioR M} LOr 1 e, TTi ant er ene,
spi ronol act one Mmuasclegels. JR8.co uﬁgs @bi n’Z'Q. %he ﬁt—@"?ﬂ iM@&sewaes di scl osed
13 Decenber 20Qbha L 63 EJ,urtﬁ‘ﬁb e ﬁg § formula handfer H and/oi tHe cal cium
channel bl ocker's SUGH a@ Xccepiable ,Salt;ﬁﬂher@tamthaféif&gisphgﬁﬁ%g%h{q%% pi ne,

, € )

d with ACE i ihemsPeulicaganisifor d '
channs | ganishfor diseates infia elr:alu@éﬁré?rl QIRION Eapresands & on

lisinopril, foprineey ol t I urt
partners are al ﬁatﬂ ,??ﬁ%@ﬁ@ﬁ?‘}éﬁ%{%ﬂn@@m@m@usedeusbutero| etc.,
. antagoni sts of ﬁ e § §F8f‘8'ﬁ§;iqgeﬂ@cbpbblonmn'altféﬂdr& L9k subtypes such as

| osartan, irbesartan, valsartan, omapatrilat, genopatrilat, endothelin

ant agoni sts, riwaspbsyibl®id $Ho% thaAS&N9si, NG [ ecept or agoni sts, inhibitors and
activators of .pat assi um channel's Sl!l?ﬁlg °g1's hekiteciby the, conglobA@PHisEESq.

di azoxi de, cr onoKEIMARHNGS ¢idhe WmUbﬂmnerhh@éﬂavﬁg?éJ&?%ﬁof < ac; i Vﬁt ors ;)f
t oK(ATP) channel),

t he nit ochondracabpiibR sate Hdrk i um channe
i nhi bitors of i'itsto?Bl‘é | t. ﬁwgargﬁr'téé:'é@dg?Hg@m?malumlemnerapéuw the fornul a
| and/or the ar naceu??%;df'I“a“%tb%@bmﬁmti})mbte&eﬁtb%rﬁ%a gy have a
significant SREPNGATY aavast such &, fercéxapi C‘%ﬂc{’%ﬁ be used as
anti i nf | ammat tendefty @Smetakaihi ti on of tHe g b ajpropeuncacbr s of

' The conpounds can thus be

i nflammation is noteworthy 1n this connection.
used alone or_in conmbination with an antiinflammtory drug for the

prevention orThe eempewndsalf teoluG [y i nf | ammat ory di sorders.
Conbi nat i on Wﬁﬂﬁér@oﬁ&}é%}{@?%&‘ﬁﬁbg@ s gﬁqﬁé §harmaceuhcally acceptable
o Y a retardation or preventi
fibrotic disorders They are thus suj prevention of
. suitable as excellent a ents f
treatment of cardiac fibroses, ang gents forthe
: . of pulmonary fibrosi e
renal fibrosis and other fibrotic disorders. Y IHIOS, hepatic fibrosis,
: - c? " thus be used for the treatment of organ hypertrophies and
St):i;:ae:,) afsras, for examf)le of the heart and the prostate. They are therefore
& for the prevention and treatment of heart failure (congestive heart

failure = CHF) and for the treat
ment and preventi .
or prostate hypertrophy. prevention of prostate hyperiplasia

L]

pharmaceutically acceptable salis

thereof are suitable for the Prevention and treatment of high blood pressure

and of cardiovascular disorders.

o or ep?erone, can be combined. The NHE inhibitors disclosed !




steroi dal and non-steroidal antiinflammtory drugs. The conpounds di scl osed
can also be used for the treatment of disorders caused by protoza, of
mal aria and of coccidiosis in poultry. It has additiong bycdagrp26@und that
conpounds of the formula |I and/or the pharmaceutically acceptable salts
t hereof show a beneficial effect on serumlipoproteins. It is generally
acknow edged that blood fat |levels which are too high, called T
hyper| i poprotei nem as, represent an essential risk factor for the
devel opnent of %F%oscl erotic vascul ar sions, especially coronary .
heart di sease. gL.be used mcmhﬁnaﬁmﬂwmew&uﬁd?ﬁﬁﬁ&tb?% thc?]r ef ore has .
exceptional i npeerapamit dikinzérhcarilon 'é&)(;’l'fze and regressi on {s‘suc as
at her oscl er ot i Cad 88/ 3a% ,e?z%'{nge the T adueglrgie: AR WEhACE inhibilochisuatst er of |,
it is particul arng%?ilg np rlém. R lisiepsd; fopinopiilan cﬁbtoﬁﬁﬁ‘?’iuﬁhﬁﬁ
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also be used for the i o
ot o treatment of disorders caused by protoza, of malaria and of |
It has additionally been found that compounds of the formula I and/or th
phanna.ceutically acceptable salts thereof show a beneficial effect onr °
serum lipoproteins. It is generally acknowledged that blood fat levels whi
are too high, cailed hyperlipoproteinemias, represent an essential 'Skw i
factor for the development of arteriosclerotic vascy e
coronary heart disease. The reduction of elevated
therefore has exceptional importance for the proph
:sttherosclerotic lesions. Besides the reduction in to
1.s ‘particularly important to reduce the Proportion of specific athe i
l‘lpld fractions of this total cholesterol, in particular of the low den;?gemc
lipoproteins (LDL) and of the very low density lipoproteins (VLDL)lty
because these lipid fractions represent an atherog :
contrast, a protective function against coronary he
:zjul-:gh d;ens;tytlipolproteins. Accordingly, hypolipidemics should be able to
| not only total cholesterol but, in i
chplesterol fractions. It has now been fozirctil(:sir;\lt:z:/ :;1?1:;3:2; l:r)l:;\:emm

lar lesions, especialfy
serum lipoproteins
ylaxis and regression of
tal serum cholesterol, it

enic risk factor. By
art disease is ascribed to




produci ng a nedi canent for the treatnent of hyperchol esterolema; for
produci ng a nedi cament for the prevention of atherogenesis; for producing
a nmedi canent for the prevention and treatnent of ather osthedeghes20060r
produci ng a nedi cament for the prevention and treatnent of diseases

I nduced by el evated chol esterol levels, for producing a nedi canent for the
prevention and treatnment of diseases induced by endothelial dysfunction,
for producing a medi cament for the prevention and treatnent of '

at her oscl er osi s-jndyced hypertensi on, for!droduci ng a nedi canent for the
prevention and Y#"é%’ﬁ&ﬂ'a%&“&aﬁeHtﬂizabbw@@tié@ﬂ%%ﬁaﬁ'?6ﬁmﬁgﬁ@!ﬁg tHe""
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prevention and Yr eat menooof "RY fota be userhionthd m@pﬁﬁgx;$@,qdendot hel i al
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NHE i nhi bi t or di#bates In additiba, the confpophds Blf’lhB'? C{eut ' §ﬁ9§§ ?ccelot ab: e

ower at |levels,
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pravastatin),

hypol i pi dem c sighifisant mddctionin thé fHigas e h !
the NHE inhibitor of the fornmula Iaﬁg%%?'garrk{]ﬂée iheeevetitydhenegf. accept abl e

salts thereof_proves to be a favorabl e conbination with enhanced effect and

reduced use oThQa@Qmp@umdagmardbetﬁesefoT@uavarﬁag&?}%ﬂﬂﬁ 0({ the formula I and/or
t he phar rraceupn'odabihga&ﬁéﬁ@éﬁ\@hﬁorﬁ@th%tthe 3’@! A4 O ef fect i ve prot ection
" agai nst endotrfg],ghé,ﬂ}1 g n’%ﬂe of varro WF’F{;‘?“ perchplesieralemid; ifon of t he
vessel s agai st &d fﬂ’l Crraerfor g psevesition lof dm&fdyéﬁbgﬁﬁoFgmg%lhat t he

conpounds of & Medicament tor theapvenitiort dif ﬁ?&ﬁﬁﬁﬂ?gpattﬁecr%grlﬂ roas%s ?pt e salts
t hereof are \P@édtﬁiﬂigea ﬁ%ﬂi‘i(ﬁlﬁ?@ﬂtt@r tf;g ;rJrevention and treatment of disea's: " |
induced by elevated cholesterol levels, for producing a medicament fs th
prevention and treatment of diseases induced by endothelial d sfun ? o,
for producing a medicament for the prevention and treatment o}f, o
atherosclerosis-induced hypertension, for producing a medicament th
prevention and treatment of atherosclerosis-induced thromboses, e
producing a medicament for the prevention and treatment of -
hyperqholestero!emia-induced and endothelial dysfunction-induced
:sche.amic damage and post-ischemic reperfusion damage, for produci
.medlcament for the prevention and treatment of hyp.ercho’!este’:olem(':Ing )
mdu.ced and endothelial dysfunction-induced cardiac hypertrophie la;i
cardfomyopathies and of congestive heart failure (CHF), for p:)du:' o
.medrcament for the prevention and treatment of hypercl;olesterole "}9 )
induced and endothelial dysfunction-induced coronary vasospasm mla-d
-m)./ocardial infarctions, for producing a medicament for the tref’atmes ta rlf
szfud disorders in combinations with hypotensive substances refern bCI) '
with angiotensin converting enzyme (ACE) inhibitors and ané;iitens'a ’
receptor antagonists. A combination of an NHE inhibitor of the for, "': !
_a_md/or the pharmaceutically acceptable salts thereof with an activrml )
ingredient lowering the blood fat levels, preferably with an HMG-CeA
reductase inhibitor (for example lovastatin or pravastatin), the latte(r)




the prevention and treatnent of coronary vasospasns, peripheral vascul ar
di seases, in particular of intermttent claudication, atherogenesis. and
at heroscl erosis, left ventricular hypertrophy and dil at eéDeanthepPgospat hy

and thronbotic disorders. It has additionally been found that _
benzoyl guani dine of the formula | and/or the pharnmaceutically acceptable
salts thereof are suitable in the treatnent of non-insulin-dependent

di abetes (NIDDM), in which case insulin resistance is repressed. It may in
3antidiabetic activity and type

this connection ﬁ@ Irégn fiﬁi gll , Lo enhance
of effect, for prifg ﬁ‘&&a &} yaplmmeeﬂeadaﬂ.tﬁeghic?&%i | h e Bi guani de such
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agoni st such as 'H%S"Ir?%l | LAZONE "AGSile Redfaverable combiRatin disul i n pr oduct
inadfferent & edsfiect and r nedusdbﬁaomiv%;éayghgi tor, with an insulin
sensitizer or with neglitinide. Besides the acute antidi abetic effects, the
conpounds of t Negfs0 [or the pharmaceutically acceptable salts
t ?ﬁ@b&c’i’éﬂ'ﬁe ogﬁ&?ﬂ""?ﬁ' ang¥er the phaimaddBiag) %fgc?ﬁt tes and
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t her eof count erﬁgﬁﬁy@eof vt
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under NI DDM t rmatpwﬁntionmiég@ﬁfﬁﬂofwsﬁﬁs@ggSFed}Sﬁ'!Bglggg!ﬁj@amnmtmi i nsulin
coul d be part '(gi#éa%el y. Inportant CRIANapLYRRasSPAaSMS, P héﬂﬁéé&m&zi tors
di scl osed, of the TorlR '?L!'aranfmtenniumammﬁeag @%Ie%s-acc ptable salts
t her eof show, Heerodelerasi left vémAdIS, égmlgﬁéenbsr',z 8 7% ff%ct s agai nst
acute i scheni farﬁ"fﬁfarﬁbcﬂi&(biéé}ﬁ rsubseqa’ nt repEPH iated cagdiemyapaty ch ar e
equal 'y acutely stressing, a &8 direct therapeutically wutilizable effects
on disorders and inpairnments of the entire mammualian organi smwhich are
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mani f est at i on® ?Wé@m-demndehEdihbéts INIBDM), in which case insulin "
: res_ts-tanc-e is n.a;:?ressed. It may in this connection be beneficial, to enhainc
zntldlabetlc activity and type of effect, for the compounds discios:ad to °
& combined with a biguanide such as i '
metformin, with an antidiabetic

sulfony'rlurea _suc-:h. as glyburide, glimepiride, tolbutamide etc., with a
g-lucc-)sldase inhibitor, with a PPAR agonist such as rosiglitaz’one
pioglitazone etc., with an insulin product in a different administrat'ion form

with a DB4 inhibitor, with an insulin sensitizer or with meglitinide

. thy, di hei; thy,
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Bedslndes the acute antidiabetic effects, the compounds of the formula |
jn cl)r the pharmaceuttcaily acceptable salts thereof counteract the
ase\:eodp?ment of l?te complications of diabetes and can therefore be used
Icaments for the prevention and tre
: atment of late dam f
diabetes such as diabetic ne i o
phropathy, diabetic neuropathy, diabeti
retinopathy, diabetic cardiom e
, yopathy and other disorg isi
of diabetes. In this connection th v & fesul
€y can be combined advantageo i
et : \ usl
the antidiabetic medicaments thus described under NIDDM trjatmen)t’ e

Combination with a favorabie d
. 0sage form of insuli .
important in this connection, ' could be particularly

The NHE inhibitors disclosed, of the formula |, and/or the.
..pharmaceuti_cauy acceptable salts thereof show, besides the protectiv
. ’ e




of aging, such as disease, illness and death, which can now be treated with

' ' ' ' ts which are crucially
i nhi bitors, conprise disorders and inpairmen . (
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is caused inter a‘r y i 61YRs b WEHEOl & ract.erd zed by an
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of the age-related progression of endothelial dysfunction, which can be

abolished highly significantly by NHE inhibitors. The compounds of the

formula | and/or the pharmaceutically acceptable salts thereof are thus

outstandingly suitable for the treatment and prevention of age-related

progression of endothelial dysfunction, especially of intermittent
claudication.

An example of another variable characterizing the aging process is the
decrease in the contractility of the heart and the decrease in the adaptation
of the heart to a required pumping performance of the heart. This reduced
efficiency of the heart resulting from the aging process is in most cases
associated with a dysfunction of the heart which is caused inter alia by
deposition of connective tissye in the cardiac tissue. This deposition of
connective tissue is characterized by an increase in the weight of the heart,
by an enlargement of the heart and by restricted function of the heart. It
was surprising that it was possible virtually completely to inhibit such an
aging of the organ heart. The compounds of the formula | and/or the
pharmaceutically acceptable salts thereof are thus outstandingly suitable

for the treatment and prevention of heart failure, of congestive heart failure
(CHF).




now extrenely surprising that not only the cancer which has al ready

occurred can be cured by inhibition of proliferation, but that the
age-related frequency of the devel opnent of cancer canidpeqeadéericed and

highly significantly delayed by NHE inhibitors. A particularly noteworthy

finding is that disorders occurring in an age-related manner in all
organs, and not just certain types of canggr, are suppressed or occur wth

a highly significant delay. The conpounds of the formula | and/or the
salts thereof are thus outstandingly suitable

phar maceuti cal | cept abl e

for the treat rremvhg%ﬁ,prﬁﬁe‘ﬁﬁgmt&and patend appiRiativAs hale ?%}Béﬁk ed types
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the heart, vessE@FSUTeq carpeguced byinhilitir ehposlifer i’ bﬁﬂ?ltaﬁﬂfel %'i qatgd
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process, conbination with dietary neasures is possible, for exanple with
ration may |ikew se be given to conbination
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Decermber 2006 @ny natural products. This unique effect of NHE inhibitors also makes it
possibie, besides use of the active ingredients alone on humans and
atTimals, for these NHE inhibitors to be combined with other active
) principles, measures, substances and natural products used in gerontolo
fand based on a different mechanism of action. Such classes of active !
mgredients used in gerontological therapy are: in partiéular vitaming and
substances with antioxidant activity. Since there is a correlation between
c'atoric lpading or food intake and the aging process, combination with
dietary measures is possible, for example with appetite suppressants
Consideration may likewise be given to combination with hypotensive‘
medicaments such as with ACE inhibitors, angiotensin receptor
antagonists, diuretics, Ca*? antagonists etc., or with metabolism-
normalizing medicaments such as cholesterol—lowering agents
The compounds of the formula | and/or the pharmaceuticaily at-:ceptabie
salts thereof are thus outstandingly suitable for the prevention of age-

related tissue changes and for ing ii i
prolonging life while maintaini ]
qualty of o aining.a high

The' compounds of the invention are effective inhibitors of the cellular
: §Qdiunvproton antiporter (Na/H exchanger) which, in numerous disorders




16 (essential hypertension, artherosclerosis, diabetes etc.), is elevated
also in cells which are easily anenable to neasurenents, such as, for
exanple, in erythrocytes, platelets or |eukocytes. Thelrpapawecsogsed
according to the invention are therefore suitable as excellent and sinple
scientific tools, -for exanple in their use as diagnostic aids for the

determ nation and differentiation of paiki cular types of hypertension, but
of late conplications of
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e

appear ance of prdlferdtive HEBFderd 't coOnpounds | can noreover used al one or
together with pharmaceutical excipients, both in veterinary mnedicine and

I n human nedi ci ne. The nedi canents generally contain active ingredients of

the fornul a | Addiibnallyt diaimaiseardidirnet e Lts thereof in an

amount of O. Oﬁsé@orh& i géﬁ’e‘%ﬂ dase uni t .OFEE@?& gént?@h%glﬁiﬂgoﬂ’% Cﬁ'ﬁ?e desi r ed
srnaran €C1VE AMAURt of ene eiyaoExeompounds éldtheon t he basi s

phar maceuti ca

of his exper tformulal langéor. theqtasmaceutivallp atcoptatfib shRs HdrSof ﬁfgﬁé‘?ﬁeﬁi tory
Il ers,

bases, tabl etwpKphRintitetti jve ingredient carfi €l it is
possi bl e to use 5,f or exartr'pe?@, Q%%??%@fgéé%ﬂs, ancﬁﬁ&%@!\’%lﬂ@,e @il sifiers,
anti foams, neRARbiRatQLYER thermhasnagelpgical, activelingretiienty 6r pedieaiRngs, For a
formfor oral use, the active conpounds are mxed with the additives

sui.tabl e for Iy 0 such as carriers, stabilizers or inert diluents,
and convertebggﬁéaﬁgh@e%%rﬁmg hePARSENd d can mareaverdodexamplefey s such as

tabl ets, coatdskninistared orallyypaeintarally; atraychdusis: b‘?"?r; %ﬂkﬁ%%h%y%rr oily

are gunr ar abi c,

3 SR NIPYD 910 ok o e o
starch, espePPHICHRr dpPaaraNse af therdispedent ThcarpourisaiosT mbpddvePhace bot h
used alone or together with pharmaceutical excipients, both in veterinary
medicine and in human medicine. The medicaments generally contain
active ingredients of the formula | and/or the pharmaceutically acceptable

salts thereof in an amount of 0.01 mg to 1 g per dose unit.

Excipients suitable for the desired pharmaceutical formulation are famiiiar
to the skilled worker on the basis of his expert knowledge. Besides
solvents, gel formers, suppository bases, tablet excipients and other active
ingredient carriers, it is possible to use, for example, antioxidants,
dispersants, emulsifiers, antifoams, masking flavors, preservatives,
solubilizers or colors.

-For a form for oral use, the active compounds are mixed with the additives
suitable for this purpose, such as carriers, stabilizers or inert diluents, and
converted by conventional methods into suitable dosage forms such as
_tablets, coated tablets, two-piece capsules, aqueous, alcoholic or oily
_solqtions. Examples of inert carriers which can be used are gum arabic,
“magnesia, magnesium carbonate, potassium phoSphate, lactose, glucose
or starch, especially corn starch. Preparation can moreover take place both
as dry and as wet granules. Examples of suitable oily carriers or soivents




~ of about 0.3 t@r@%%lm{m%ngﬁg dosage of

as dry and as wet granules. Exanples of suitable oily carriers or solvents
13 Decenber 2006 17 are vegetable or animal oils such as sunflower oil or
fish liver oil. For subcutaneous or intravenous adm ni st¥Bédeaiber 2006 acti ve

compounds are converted into a solution, suspension or enulsion, if
desired with the substances customary for this purpose, such as
solubilizers, emulsifiers or other excipignts. Exanples of suitable

sol vents are: varearegetabysooasigialal ' al cohol s, for exanple
et hanol , propanol, glycerol, as vve?Fﬁ@shggﬁc’w‘%"&?’uﬂrifﬁéwgb@h as gl ucose or -
manni tol solutions, or else a mxture of the various solvents nentioned.

Sui t abl e as phfrqffﬁé‘bqﬂtﬂad)uefoorimu‘aaém i $Iaf o .in the form of

aerosol s or speangertécintg Q%OR;H%HPL ‘? mfﬁ:d{‘%@ﬁ?’%ﬁ@%@?gﬁ MPPURGRIALS ons of

the active inggedient of the forhi .S(,Peln [0 of epmiisinacé desiced with sl ept abl e

sol vent such a8 ?ﬁ"ﬁ%sr‘f‘fsé?ﬂnﬂﬂ_{f%ﬂfmamm@& sadheds s@lﬁbﬁizéﬂsXEH{uf‘siﬁgrS%pch

sol vents. The otemekeipients. Examgies Sﬂéﬁiﬁﬁ éél?é:htggﬁr' St% g@gir logical

phar maceuti cal Sécllﬁfécérpdl 3 ;‘#FQ as lsur actants, | RS, Qgica _

stabilizers, gé]@m?@% O%hqsa ! *Aepie gibanal, proparolaglyoerol crswéll as S@gara! NS

th ti [ sSycn as glu. [ ' i t 0. | ticul
“about 0.3 o o sSlutBf br dlsd a e B "of ' The

formula | to be administere 'the frequency of adm nistration depend on
t he potency and duration of action of the conmpounds used; also on the

ol Gnt and | iy s, Peadtu BB UG o) LA Frafh e foionotyer age.
the daily 'doseeg? a c_'b%%ggﬁaf%ff%%mnwmuﬁqnsr euspﬂrmms&bﬁe:mmfbﬁ@b?g about
15 1915, b chonahl soch Ao bR BGl el Sl e
di sg?de?: POr 2?2 %ghidn%réﬂéﬁg'{t@p, p’a%ﬁ@?o'&mﬁ Rpadnixiyeohsuctal i nfarction,
it may be necﬁ?;gﬁ'm;'for t he dosages also to be higher. Especially on i.v.
ggg for exgrrpl e for an infarct p_?_thi egt_ : n ag intensibvedg:a_rg gnl tE up to
ng per necessary. The daily dose can be divided into

several, for iﬁ%@%’ﬁnt@aﬁ? d é red algacotipsies ottst phaemab&tcaP06 18

excipients such as surfactants, emulsifiers and stabilizers, and a propellant

gas. Such a preparation normally contains the active ingredient in a

concentration of about 0.1 to 10, in particular of about 0.3 to 3% by weight.

- The dosage of the active ingredient of the formula | to be administered and
the. frequency of administration depend on the potency and duration of
action of the compounds used: also on the nature and severity of the

disorder to be treated, and on the se i
, X, age, weight and individual r
of the mammal to be treated. woponse

On. average, the daily dose of a compound of the formula | for a patient
weighing about 75 kg is at least 0.001 mg/kg, preferably 0.01 mg/kg, up to
a r_naximum of 10 mg/kg, preferably 1 mg/kg, of bodyweight. For acu,te
episodes of the disorder, for example immediately after suffering a
rr.lyocardial infarction, it may be necessary for the dosages also to be
.hlgher. Especially on i.v. use, for exampie for an infarct patient in an

- Intensive care unit, up to 700 mg per day may be necessary. The daily
dose can be divided into several, for example up to 4, individual doses.




Li st of abbreviations: ADMVE absorption-distribution-netabolismexcretion

CDl dii m dazol -1-yl -nmet hanone DI P dii sopropyl ether DW

N, N-di met hyl formani de  EA ethyl acetate (EtOQAc) El el gatméBmbeimmos eq
Et ethyl HEP n-heptane KO Bu

equi val ent ES el ectrospray ionization
pot assi um 2- et hyl propan-2-plate M nethyl MeOH nethanol np nelting point
NVP 1-net hyl pyrrolidin-2-one MIB 2-net hiéy-z- net hyl propane RT room '

tenperature THE & gt rahydrof uran Exanpl e
N-[4-(3,3-Dif ﬁ%‘r@&?@[ WRHORSY ) - 5- met hanesul f onyl - 2- met hyl benzoyl ] guani di ne

FF OHH \'1 / NN OSOOYH,H a) _ :
(3, 3-Di fl uor ogaysiggbut ox ‘?is?z e 20.0 g of 3-benzyl oxycycl obutanone
(Bul | . Chem . Jdpn. %%S‘@ﬂ}ﬂ")' @&'Oﬁ@ﬁﬁpou@neemr@m ved in 150 ml of
CH2Cl 2, and a | ution QFm@BZd-b-ybmetlhmim{ez- met hoxyet hyl ) am no] sul fur

Bipradded dropwise at RT. After stirring at

trifluoride i MBO m of diidddfd
trifluoride were added. After

sR;ri ];(r)[ng gt 1 l\&)? gffﬂl&ﬂ] %@tg‘ylnfp?%%f@ilé;eaction 13 Decenber 2006 19
oo EA ethyl acetate (EtOAc) '
El electron impact
eq. equivalent
ES - electrospray ionization
Et ethyl
HEP n-heptane
KOtBu potassium 2-methylpropan-2-olate
Me methyl
MeOH methanol
mp melting point
NMP 1-methylpyrrolidin-2-one
MTB 2-methoxy—2—methylpropane
RT room temperature
THF tetrahydrofuran

Example 1; N-[4-(3,3-Diﬂuorocyctobutoxy)-5~methanesulfonyl-z-
methylbenzoyl]guanidine

F. F
O
H H
~ N N
'
R
o © 0 N\H

a) (3,3-Diﬂuorocyclobutoxymethyl)benzene

20.0g of 3~benzyloxycyc!obutanone‘ (Bull. Chem. Soc. Jpn. (1984), 57(6)
.1637) were dissolved in 150 mi of CH2Cly, and a solution of 25.0 g'of '
[bis(2-methoxyethyl)amino]sulfur triftuoride in 30 ml of CH2Cly was added
: dropwise at RT. After stirring at RT for 5 h, 12.0 g of diethylaminosulfur
trifluoride were added. After stirring at RT for a further 20 h, the reaction

1




m xture was washed 3 tinmes with 100 mM of water each tinme. It was dried

over Na2SO4, and the solvent was renpved in vacuo. Chromatography on

silica gel with EA/HEP 3:1 and subsequent kugel rohr di st3ibécainbexpoatf or ded

27.6 g of a colorless oil. b) 3,3-Difluorocycl obutanol 22.4 g.of ;

(3, 3-di fluorocycl obut oxymet hyl ) benzene are dissolved in 100 mMl  of diethyl

ether, and 1.4 g of 10% Pd/ C are added. Hyggogenation was carried out at

RT under 20 bar roiktur@wasrwasHad 38 : washed with 10 nml of

di ethyl ether, angr Nagségl %[%I ﬁ}n? wfza?l]s?g 3‘?@{ Yﬁ@ngfs‘ﬁf_eﬂegcbﬂmm#mmdm

(boi ling point B%C) revo d flig3Ptkent was remavediii Vbcﬁﬁ.@ﬂ?bha%é]ﬁ@ y?‘ﬁ)g

tol uene. This n¥ F%@'W&BEMHEM“&WH%& r}t%ﬁ ric&.i t1omn. t hyl
0 dﬁ h@f‘ﬁ% gﬁ%@ﬁﬂé‘m} ng of

4- (3, 3-di fluoroRy® dbrd esibHeas KRt hanesul f
met hyl 4-f1l uor o- 5- rg;t hanebsbyﬁg%ﬁg‘l - 2-nmet hyl benzoate, 297 ny of

3, 3-di fluorocycl obutanol and 1.47 9 of Cs2CO3 were dissolved in 10 m of

anhydrous NWP abjB,8iDiflucmdcpdiob@enbpr 4 h. The reaction nixture was then
cent rat ed agueous NaHCO3 sol ution and

diluted with 12 f % con
extracted 3 ti rrigzs:%%&%o‘%ﬁ?ﬁm&yﬂ loxpnethylieendanevare dissoRibaAMefooNaR SO
of diath - Ve 00 1
and the sol ventofdigshyl eithercandn .4 aonqos 0 hy, gn silica gel th
| 001 1098 PHRTRS ALTINCIN
DIP resulted i @a&%éﬁa@hﬁuﬁ@ér‘%d @grs | tPoenafien was ). 335
d) N-[4-(3, 3-Di,fl uor.ogcycl obut oxXyJ > -r@t'ﬂ%ﬁ%%-f@mqa@ysmawwagmwm-
guani di ne 566 r]rbrﬁ[fdéﬁéﬁ)"cﬁtheumdhhastﬁoWag didtiag! | & R Of
anhydr ous DVF (koilihgastiscgo | gt J 604 o?‘ K%ﬁét"i*ﬁe@fﬁu%f
y - . "C)weifldbhailfy 2k S3n I i o 5
anhydr ous DM ‘Ollz_éHeSTﬁ% ution of guanrdrl .ﬁ!i'r ptwybethienahdi s way was
added to a solution BRYITRYVas Feastad, without Burthet i cl obut oxy) - 5-
pUreA RS
met hanesul f onyl - 2- met hyl benzoate in 5 Ml of DVF and stirred at RT for 24
with 125 mM of a 50% concentrated

h. The reacti ' P WK |l ut
aqueous NaHCC)E&) shg?tﬁ quf)ﬁa’gﬁ(ﬁﬂ@{?&ﬁﬁﬁﬂo’g’)tﬁ-mmaﬂ%hif@grl@m@fhy%rﬁeﬁﬂé tine.
It was dried over Na2SO4, and the solvent was renoved in vacuo.

Chr omat ogr aphy870mmg iof hizdhnd -fi b1k, H 5.1 afforded 175 ng of colorless
? A fddrby a."eﬁPEQWWBGJHYBIen)zoateO%ﬁ nidPol( ES) :

crystals, np &/ |t C Sitlo
36513 Decenber JiBtocYelaBitanf and 1.4 g of Cs2C03 were dissolved in 10 mi of

a_nhydrous NMP and stirred at 60°C for 4 h. The reaction mixture

diluted with 125 ml of a 50% Concentrated aqueous NaHCO3 so!u‘:ilzs thedn
extracted 3 times with 100 m| of EA each time. It was dried over Na ;gﬂ
and the solvent was removed in vacuo., Chromatography on silic . '4,
DIP resulted in 380 mg of a colorless oil. oetin

Rf (DIP) = 0.21 MS (DCI): 335

d) N-[4-(3,3-Difluorocyclobuto
’ Xy)-5-methan .
guanidine esuifonyl-2-methylbenzoyl-

566 mg of guanidinium chloride were dissolved in 5 ml of anhydrous DMF
anf:i addedto a sqlution of 604 mg of KOtBy in 5 mj of anhydrous DMF
This solution of guanidine in DMF prepared in this way was added t .'
solution of 360 mg of methyl 4-(3,3-diﬂuorocyclobutoxy)-5- o
methanesulfonyl—2—methylbenzoate in 5 ml of DMF and stirred at RT for
24 h. The reaction mixture was diluted with 125 mj of a 50% concentrated
altqueous NaHCOg3 solution and extracted 3 times with 80 m of EA ea he
time. It was dried over Naz804, and the solvent was removed in vacuc:)
Chromatography on silica gel with EA/MeOH 5:1 afforded 175 mq of |
colorless crystals, mp 273°C {with decomposition) 0

Rf (EA/MeOH 5:1) = 0.50 o MS (ES™): 362




20 Exanple 2
N- (4- (3, 3-Di fl uorocycl obut yl ami no) - 5- net hanesul f onyl - 2- net hyl benzoyl ] -
guanidine FF HN O OONNHZ NH2 a) 3, 3-Difl uorocyadiamstybarpooe,

hydrochl-oride 16.7 g of 3, 3-difluorocycl obutanecarboxylic acid (J. Og.
Chem . 1987, 52, 1872) were dissolved in 180 m of CHCI 3, and 36 m of

H2SO4 (98% were added. The m xture was hgﬁt ed to 50C and, at this
N3 were added in p6Ftions over the course of 45

tenperature, 16 gy
m nutes. The m xt u%p'ev\l\%s stirred at 50C for 2 h and then cooled to room
[éction 3tines with

t enper at ure and MNil#4B.ByDiflyotaoydobotyarnaR)-§.nini t

100 nl of di et hyjuapiidigs each time recov)érggétgéé&d"@y' mesiuikenzoyl}-

3, 3-di Fl uorocycl obut anecar boxylic acid. The agueous phase was adjusted to
solution and extracted 3 tines with 100 m of

pH = 12-13 with agueous NaCH
CH2C12 each tine."\THe organic phase was washed with 100 mM of water, and
then 130 ml of a aqueous HCl solution were added and the volatile
constituents wer noved in vacuo. 15.3 g of a colorless solid were
obt ai ned, np 315CY(deconposition). b)
N—(3,3-D'f|uorocgﬁaobutyl)nethanesulfonanide 0.60 g of
g hydr ochl ori de, were suspended in 40 m of

R e,

of triethylam ne were added. This resulted in a
Q.0 m of methanesul fonyl chloride was slowy
ction mxture was left to stand at this

tenperature for 16 h. The amlize constituents were then renoved in
en ‘up and partitioned with 200 m of EA and

vacuo, and the residue was t
100 M of a saturated aqueougy{\a2CO3 sol ution. The organic phase was
220 M of a saturated aqueous NaHSO4

subsequent|ly washed twi ce wt
solution each tine and twice with 30 mMl of a saturated aqueous Na2CO3 13

3, 3-di fl uorocycl
CH2Cl 2 and, at -
cl ear sol ution. N3
added dropw se, pafii\t he re

2

C ) ad

Decenmber 2006 g) 3,3-Diﬂuorocyclobutylamine, hydrochioride
;l 37;9 of 3,3-diﬂ-uorocyclobutanecarboxylic acid (J. Org. Chem | 1987, 52
were dissolved in 180 mi of CHG - ’ ere
- 3, and 36 ml of H,S0, (98%) were
:dded. The mlxtur.e was heated to 50°C and, at this temperature 1:5) g of
aN; were added in portions over the course of 45 minutes The,mixturé
was stirred at 50°C for 2 h ang then c .
0oled to room temperature and fi
! . inall
z::;e: onto 250 g of ice. Extraction 3 times with 100 ml of diethyl ether ’
° ;}r}ne recovered 0.7 g of unreacted 3,S-diﬂuorocyclobutanecarboxylic
acld. Ihe aqueous phase was adjusted to
The PH = 12-13 with aqueous NaOH
solutlc?n and extracted 3 times with 100 mi of CH2Cl, each time. The
organic phase was- washed. with 100 ml of water, and then 130 ml of a 2N
aqueous ‘HCI solution were added and the volatile constituents were
removed in vacuo. 15.3 g of a colorless solid were obtained, mp 315°C
(decomposition). "

b) N-(3,3-Diﬂuorocyciobutyl)methanesulfonamide
;)(.)60'9 of 3,3-daﬂuorocyclobutylamine, hydrochloride, were suspended in
_ n: of .CH20l2 and, at RT, 2.9 m| of triethylamine were added. This
resu t:ad lln a clear solution. Then, at RT, 1.0 mi of methanesulfonyl chloride
was slowly added dropwise, and the reacti i
we , lon mixture was left to stand
this temperature for 16 h The volati v
. olatile constituents were th i
: en removed in
| ;/ggu:]; 2;1d thetz res:ldue was taken up and Partitioned with 200 ml of EA and
a saturated aqueous NazCOj solution, Th i
_ . - I'he organic phase was
subs_equently \a:vashed twice with 20 mi of 5 saturated aqueous NaHSO
§olut|on each time and twice with 30 ml of a saturated aqueous Naz»CO4
| | 1 3




21 solution each tinme. MgpSH4 was used for drying, and the sol vent was
renmoved in vacuo. 700 ng of a colorless resin were obtained. Rf (EA) = 0.28
M5 (DCl): 186 «c¢) Methyl 4-(3,3-difluorocycl obutyl am no)s pe=t@itanesg! f onyl -
2- met hyl benzoate 0.70 g of N-(3,3-difluorocycl obutyl)nethanesul fonam de,

0.93 g of nethyl 4-fluoro-5-nethanesul fonyl -2-net hyl benzoate and 1.5 m of

N'-tert-butyl- N,N, N, N -tetranethyl guanigli'nne were dissolved in 10 m of
The reaction m xture was

NVP (anhydr ous stirred 0C for )
cooled to RT, )Sglﬁﬁt}pee&chtme_%&@% was used Seradryingh add the solvent dvdsi nes with 20
m of a satur&maved irevacuoNaoBadg ol tblbABsLRSH, ﬁh@oﬁgﬂe hen 3 times wth

30 M of a SaRfl'(EAggmeOug Na2CO3 sol ution each tine. SH4 was used for
drying, and the solVent was renoved in vacuo. Chronatograp$ (BCIxi186ca gel

with DIP afforded 220 ng of a colorless foam Rf (DIP) = 0.31 M5 (ES): 334

d) 4-(3, 3-D fl doMethyt 4qBIE-dfacioBMIokT [Tﬁﬁ@ ﬁkﬁf nyl - 2- met hyl benzoi ¢ aci d
210 ng of net _Iméi ﬁlgeg-di fl uoro&%@o@ﬁ yl eﬂrf?’ tﬁ%a/‘?ﬁé'ﬁﬂ'g)ﬁ‘esul fonyl -
2- met hyl benzoafl e %\g BFalS| ved in 10 M of di oxane, and 0.47 m of a 2N

o e S s dikdoyditetyiynéeedforainidd 3ok oy 1 I,
10 m of wat ermhggjQL %Na%ﬁ?%ésg@)——{ﬁ%'%e{w gatesangi.59pl oftN"dartdhutilext r act ed
3times with 2% v'grteﬁﬂﬁﬁbﬁgwaniﬁnem@aissaWeuSﬁdofrﬁ!rofWM' ng, and the
sol vent v 1 gamhyellons) arREtired @350% %r 6. THE LR rasturd was hooie” ' "0
N-[4-(3,3-Dif ?%? ogg@egﬁﬂg’y?%@ﬁeﬁ E4 andiwashe firstyn$ tinswithd heeeqy! | -
guani di ne 40 Agtusat -ﬁ(@,eﬁusl!NdeMlﬁidméﬁdeﬁb%@]}!‘t élﬂﬁg-&aenes I%(ﬁn | -
2- met hyl b i 5S¢ B'}i t RT,
£ et S SR st s e
result in the®Y%anddhaselvent was mmaoled Al vergsi Gﬁron?ﬁ%ﬂ R H#ﬁi‘&di ne
hydr ochl or | degetitn BIF affericu 36! i or icbfonflsHe. ol KO PR 23 D

|

(anhydr ous) Qr m nut es. I'S'S of the guani di ne base was
then added tgﬁf@%&%s?on of the imdazolide, and the mMs s )wagq!left to

d) 4-(3,3-Diﬂuorocyclobutyiamino)-5-methanesulfonyl—z-methylbenzoic acid
210 mg of methyl 4—(3,3-diﬂuorocyclobutylamino)—S—methanesulfonyl—
2-methylbenzoate were dissolved in 10 ml of dioxane, and 0.47 m! of a 2N
aqueous NaOH solution was added. The mixture was stirred at RT for 18 h
and then the solvents were removed in vacuo, The residue was taken up in
10 mi of water, adjusted to PH = 2 with aqueous HCl solution and extracted
3 times with 20 ml of EA each time. MgSQ, was used for drying, and the
solvent was removed in vacuo. 196 mg of an amorphous solid were
obtained.

Rf (EA) = 0.40 MS (ESY: 318

e) N-[4-(3,3-Diﬂuorocyclobutylamino}-S-methanesulfonyl-2-methylbenzoyl]-—
guanidine
40 mg of 4-(3,3-diﬂuorocyclobutylamino)—5-methanesuffonyl—
2-methylbenzoic acid were dissolved in 1 mi of DMF {anhydrous) and, at
- RT, 26 mg of CDI were added, and the mixture was stirred at RT for 6’ hto
result in the intermediate imidazolide., Alongside, 72 mg of guanidine
hydrochloride were stirred together with 70 mg of KOfBu in 1 mi of DMF
~(anhydrous) at RT for 30 minutes. This solution of the guanidine base was
then added to the solution of the imidazolide, and the mixture was left to
| stapd_ at RT for 18 h. It was then diluted with 50 mi of water and the pH was
- adjusted to pH = 8 with dilute aqueous HCI solution, Three extractions were




stand at RT for 18 h. It was then diluted with 50 mM of water and the pH
was adjusted to pH =8 with dilute aqueous HCl solution. Three extractions
were 13 Decenber 2006 22 carried out with 10 m of EA gaskembeeoand, after
drying over MgSO4, the solvent was renoved in vacuo. 37 ng of an anorphous
solid were obtainéd. Rf (EA/MeOH 10:1) = 0.12 M5 (ES+): 360 The NHE-1

I nhi bition was determ ned as foll ows: FL??’R assay for determ ning NHE-1
in pH in transfected cell lines

i nhi bit b A f

wht ch expr ess FHITIE oLt 107EOKEA sgch Smesand, atopdtyirigtven MASORthe.

(fl uorescent isalntgvas mhmweddd&aﬁuo.\@ﬁrhg@faﬂgﬁ(mh},ggs gcﬁfd"@ e mCrotiter
ce |

plates with clgasinBgses. The transfected es expressing the various

NHE subtypes (épgapl)a’rent al cell line LAP-1 shows no endogenous NHE
activity as aMd5MeOH #01dgdhe2i s and subsequent sel ecms)pi)svﬁr%(;eeded
the preceding day at a density of -25 000 cells/well. [The growh nedi um

for the trans ét@g C Jlﬁﬂgl scove +10% fetal calf serum additionally
contai ns (418 Fe flowag determined as- fslows:o ensure the presence of

t he transfected sequences.] The actual assay starts with the renoval of the

rowt h nediu LEd . 100 f .loading buffer per well (5 pM
%CECF- AM [ 2' ?’?Ef”‘é.ﬂgﬁéﬁg%ﬁh@w ﬂﬁﬂmhlgﬁom%ymﬁ%uﬁ@mp@et@ﬂthe (5%
acet oxymet hy| FeeOVeR| inink; inp lansfested cell linaSwiidhobgiresehghhg NHEeq 1 ™M MyCl 2,

1 mM CaCl2, 5 nMKCI, 20 mM HEPES, 5 mM gl ucose; pH 7.4 [adjusted with

KOH ). The C'Ell'll s are. then jncubated at 37C for 20 mnutes. This incubation
leads to | oatngSHY BirEmed eut inaniLiRB (flucreseantdmagigeiatsesaddr) uor escence

ntensity. f%;'g“”m?”a’””’g&“d" Midratitlrblatod Bith MR 6880d heEinsiacied 9™ 'Y
al kal i ne. . e rsor - 'S, ,

nenbr ane- per e Pg_é)(lilﬁées%@?{etﬂélvaﬁ?.ég B Riwres(the patentateet linekAPet neabl e
is i bera';] eeshomﬁ megﬁg@ouw&ﬁacmws]a Mmrofwmté%érgg&b&gjcgn for 20

m nut es, the dubaddinsht Egﬂe ' Cl a ree CF-AM i s
renoved by V\@_i%la;%’t f](ﬁg_g c?lbn S fér%egggtgl?ﬁl BP‘%&&@Mr %I%&aﬁ’?’@ﬂy@frbus) with in
“each case 400Pi19%FeIRAll ng buffer (133.8 nmMcholine chloride, 4.7 mM
KC, 1.25 nM{Nechywth rdédioid foeedransfected cells (Iscove +10% fetal calf

: serum) additionally contains G418 as selection antibiotic in order to ensure

the presence of the transfected sequences.]

The actual assay starts with the removal of the growth medium and
addition of 100 pl of loading buffer per well (5 uM BCECF-AM [2*,7-
bis(carboxyethyl}-5-(and -6)-carboxyfluorescein, acetoxymethyl eéter] in
20 mM NH4Cl, 115 mM choline chloride, 1 mM MgClo, 1 mM CaClo,

5 mM KCI, 20 mM HEPES, 5 mM glucose; pH 7.4 [adjusted with KOH]J).
The cells are then incubated at 37°C for 20 minutes. This incubation leads
: Vto loading of the cells with the fluorescent dye whose fluorescence intensity
depends on pHi, and with NH4CI which makes the cells slightly alkaline.
[The nonfluorescent dye precursor BCECF-AM is, as ester, membrane-
permeable. The actual dye BCECF which is not membrane-permeable is

liberated inside cells by esterases.]

After this incubation for 20 minutes, the loading buffer which contains
NH4CI and free BCECF-AM is removed by washing three times in a cell
washer (Tecan Columbus) with in each case 400 1l of washing buffer
(133.8 mM choline chloride, 4.7 mM KCI, 1.25 mM MgCla, 1.25 mM CaCly,
0.97 mM KoHPOy4, 0.23 mM KH2PO4, 5 mM HEPES, 5 mM glucose; pH
7.4 [adjusted with KOH)). The residual volume remaining in the wells is
90 ut (50-125 i possible). This washing step removes the free BCECF-AM




0.97 mM K2HPX4, 0.23 nM KH2PO4, 5 nM HEPES, 5 nmM gl ucose; pH 7.4 [adjusted
wth KOH)). The residual volunme remaining in the wells is 90 pl (50-125 pl

- possi ble). This washing step renoves the free BCECF AM 3p&eapelmns2006 23
and results, as a consequence of the renoval of the external NH4+ ions, in
intracellular acidification (- pH 6.3 - 6.4). Since the equilibrium of
intracellular NHA+ with NH3 and H+ is di %3urbed by the renoval of the

extracel | ul ar equent 1 nstantaneous passage of the NH3
t hr ough the ce] ﬁ%%ﬁgaﬁéé‘?ﬁ'égaﬁém%ﬁ??ﬁ treawal qfé@%extgmahNH#gﬁmmimi ng

i nsi de the cel Nyacolfyilanacidificatiorcentd; 63 - 61y, i ntracel | ul ar aci dification.
Thi s may event gkt the eadi l; | {,,J *# persists |long enough. It is
i nportant at tt is%ngdﬁggﬁﬁfem vvash'imﬁg,_hbgf f“'@ﬁ‘ﬁ 35 i nistdisterbed bymv)
because extracafI'gmevatey 'Grﬁxﬁféﬁ@"%lmdhImuﬂbymasubs”@]hﬁﬁﬁiﬁélﬁﬁ&ﬁebﬁ§0very
of the pH  thrpasghgé lof tiee NiH4 tho isoforns. It 1s [1kew se
i nportant for all, tii:ﬁ-tlbu”gés us%gm?g%%%gﬁgﬂwgpg%gmgﬁoc%fer,
recovery buffe_r% I H o FesBANINg Ingi ¢ I, wihich lsdbecaesd bfthe pr esence of

bi carbonat e wintratellakat aoidiﬁcﬁtibhﬁl'ﬁigﬁld?fe\ﬂeﬂhﬂllpﬁi%é@g)lg%gﬁaﬂ?ﬁﬁbee}sigtggendent

pH regul atorYong;Vér‘i present in the parenta
mcrotiter platés w ‘the acidified cells are then (up to 20 mnutes after

the aci dif| cafti?émp@'?@msﬂtéhzyemmmatmm Whgl;gg Hlufrefrhh&scﬁﬁhﬁlﬂveet(ﬁ?lm% h of 488
I ntracel | ul ar betausey &aFidlu goaiamqéﬁ%ﬁg é I t wmth a wavelength o
nm gener at ed a on,l.aser, .an Eﬁﬁ‘gaﬂ taptanequs recavaly power
(1l o nati on ; '%qﬁ%'%éﬁ@r 8P§f"ﬂwqfﬂé9@medaﬂiﬁésomporat eg n the
FLIPR) are  chisiewiso imporiditdoreiPha BRrblHLr A6RS g BLADElaBhe 2! | 1S
bet ween 30 0 n i.ve f] uorescente U Terrwashing yal
nmeasur enent ?ﬂjf{ e Eé?ﬁ&)@ffgeﬂ @‘SRXPPR"%%W H§Q@prioms ibegauseidbe by the CCD
canera every Rrgergeohbicathonate wodlt WerdetoGitiafbn oﬁgg;ﬁfenﬁlg ic Cort]éj.s’ t he

addi n

oo rar (155 S RTRERTOR o Aol h S Sl s ok, 057 o
K2HPO4, 0.23 nmM KH2PO4, 10 mM HEPES, 5 nM gl ucose; pH 7.4 [adjusted wth
Posi 11 ve contg ol st L e Doy e ool BeRRR LG 1o 2 msegater r ecover
ttﬁé)lacﬁﬁilcatsloﬂ)]nansferred fo the FLIPR. In the FLIPR, the intracellu?;r ’
fluorescent dye is excited by light with a wavelength of 488 nm generated
by an argon laser, and the measured parameters (laser power, illumination
time and aperture of the CCD camera incorporated in the FLIPR) are

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

The actual measurement in the FLIPR starts with a photograph being taken
by the CCD camera every two seconds under software control. After ten
seconds, the recovery of the intracellular PH is initiated by adding 90 yl of
recovery buffer (133.8 mM NaCl, 4.7 mM KCI, 1.25 mM MgCls, 1.25 mM
CaCly, 0.97 mM KoHPO4, 0.23 mM KH2PO4, 10 mM HEPES, 5 mM
glucose; pH 7.4 [adjusted with NaOH]) by means of the 96-well pipettor
incorporated in the FLIPR,
~ Positive control wells (100% NHE activity) are those to which pure recovery
buffer is added, while negative controls (0% NHE activity) receive washing
buffer. Recovery buffer with twice the concentration of test substance is

added to all the other wells. Measurement in the FLIPR terminates after 60
measurements (two minutes).

The raw data are exported into the ActivityBase program. This program
firstly calculates the NHE activities for each tested substance concentration




buffer is added, while negative controls (0% NHE activity) receive washing
buffer. Recovery buffer with twi ce the concentration of test substance is
added to all the other wells. Measurenent in the FLIPR mapsgemptiemoafter 60
measurenents (two mnutes). The raw data are exported into the ActivityBase
program This program firstly calculates the NHE activities for each
tested substance concentration 13 Decenbgy 2006 24 and, fromthese, the

B

| C50 val ues f it ) . Since .t progress of pH recovery is not
li near thr oug%rngf ﬁ?@“@%é@%ﬁ@ﬂ? ,§‘J‘“53§ fqrifie substanpes. iece thaiprogtessascr easi ng

NHEI acti vi tyf i Feepvery iﬂﬂotﬁaeardhroumou;tﬁgmg@ﬁmgnﬂw AR f%he ERH
eval uation o t . which the I ncrease 1n
f1 uorescence of 1t ggﬁ%’?ﬁ?@gwﬂ)@ng?% ﬁtg"Q’?q{é’gYa@ﬁadbiSémHEantMi bi tion
1c50 [nM 1 Selgchiorevaluatian obtheaneasurbatent thespart bwhich thd iﬂggé’ds%)%w
D Z

cycl oal kyl - deflilorestense Fths Pobitiva Bbairae iQfindtle fornula | v (F2)n
CTHAHYMRLI RR 2 fl) XA Rt(b R3 IW'QE@‘E%‘NM i n which the meani ngs

are: X oxygeg,—s-u-l—i—u-ﬁeJ—-NR@; R6._hydraogen, alkyl having 1, 2, 3 or 4 carbon

atoms or (CH2)k-CF3; kE®ample2or3; m zerp, 1, (PRI er T, ZJor 3;

p zero, 1, 34, or 3; g 1, 2Pr3; I Zero, |72 t‘.ﬁEﬁ lnl%bltloﬂlémf?\’M]
| : 5.9

9,




where the total of m n, p, q and r is at |least 2; Rl hydrogen, alkyl

having 1, 2, 3 or 4 carbon atons, F, d, -OR(7), NR(8)R(9) or -CsF2s+1:

R(7), R(8) and R(9) independently of one anot her hydrogeperidoyt 2008vi ng 1,
s 1,2,30r4; t O, 1, 2, 3 or 4, R2 ,

2 or 3 carbon atons or (CH2)t-CF3;

hydrogen, F, O, alkyl having 1, 2, 3 or 4 carbon atons or CF3; R3

hydrogen, F, d, alkyl having 1, 2, 3 or 428arbon atons, CF3 or SQuR10; u
having 1, 2, 3 or 4 carbon atons or NR11l R12; Rill

zero, 1 or 2; R10 al kyl
“and R12 i ndepenBatent glaifis one anot her hydrogen or alkyl having 1, 2; 3 or 4°

carbon atons; R4 hydrogen, alkyl having 1, 2, 3 or 4 carbon atons, F, d,

- -0OR(13), 13 DeCﬁnb ; 2006 26 NR(14)R(15) or-CvF2v+l; R(13), R(14) and
R(15) independe tlé Iuerinatad syeloal I-derivatizmhbemddyijuahindf the farfiliiad car PoN
atons or (CH2)wCF3; v 1,2,30r4; w0, 1, 2, 3, or 4; 95 thyérogen-or F;
and the pharnmacol ogically acceptable salts thereof. 2. A conpound of the
formula | as clained in claim1l, xv bein the neani ngs are: X oxygen,

sul fur or NR6; R6 hydrogen, mnefffy 2-CF3; mzero, 1 or 2; n zero, 1

or 2; pzero, 1or 2, ql or( )

Pro, 1 or 2;

€H,)p,
2 0!
X R1
R3 Ny NH:
R4 O NH,

in which the meanings are:

X oxygen, sulfur or NRe6;

R6  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or (CHo)k-CF3;

k 0,1,20r3; ’

m zero, 1,2 or 3;

n zero,1,2o0r3;

p zero, 1, 2, or 3;

g 1,20r3;

r zero, 1,2o0r 3;

where the total of m, n, P.qandris at least 2;

R1  hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, F, CI, -OR(7)
NRE)R(9) or -CoFag, 1 T

R(7), R(8) and R(9)

independently of one another hydrogen, alkyl having 1, 2 or 3 carbon
atoms or (CHa)-CF3;

s 1,2,30r4; '

t 0,1,2,3o0r4;

R2  hydrogen, F, Cl, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;

R3  hydrogen, F, CI, alkyl having 1, 2, 3 or 4 carbon atoms, CF3 o;
SO,R10;

u zero, 1 or 2; -

R10 alkyl having 1, 2, 3 or 4 carbon atoms or NR11R12;

R11 and R12 independently of one another hydrogen or alkyl having 1, 2, 3

or 4 carbon atoms; |
R4 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, F, Cl, -OR(13),




‘where the total of m n, p, g and r is at least 2; Rl hydrogen, nethyl, F,
A, -OR(7), -NR(8)R(9) or -CF3; R(7), R(8 and R(9) independently of one
anot her hydrogen, nethyl, CF3 or CH2-CF3; R2 hydrogen, 1 fpe&mbef®ioBy! oOr
CF3; R3 hydrogen, F, d, alkyl having 1, 2, 3 or 4 carbon atons, CF3,
SQ2CH3 or SO2NH2; R4 hydrogen, nethyl, F, O, -OR(13), -NR(14)R(15) or
-CF3; R(13), R(14) and R(15) independentgy of one another hydrogen,
met hyl , CF3 or CH2- ONBi(i4 K t F;, and the pharnmacol ogically
accept abl e sal ﬁ@bg%ﬁéL 1%&2%6 of the formula | as clained in
claim1l1 or 2, [ and R{15) ngs are: X oxygen, sulfur or NR6; R6 -
hydr ogen, met hyhdependeathtbBone Ahéh : : P zero or 1; ¢
1 or 2; 13 Decenbeer: 2006&“%'%55r répgwrgée\?fgl’éﬁb%g'néoﬁgl&O?C%POH, p, q and
r is at least 2; Rl hydrogen, n@?@lﬂf B O, -OR(7), -NR(8)R(9) or -CF3;
R(7), nethyl, ®F3 oid,ZHo0#3; R(8) and R(9) independently of one anot her
?r4: R2 hydrogen, F or d; R3 CF3, S02CH3 or

hydrogen, nethy orgGiz
k 'RSggydrbgen or F; and the pharmacol ogically

SO02NH2; R4 hydr.ogen; 1y d
accept abl e sal thﬁY@'BQ?"@!’FA compound of the fornula | as clainmed in one

or nore clai msand tf pherthadolobflafig beeepthBId dalt§ yes 24P

2, A compound of the formula | as claimed in claim 1, wherein the
meanings are:
oxygen, sulfur or NR6;
hydrogen, methyl or CHa-CFay;
zero, 1 or 2;
zero, 1 or2;
zero, 1 or 2;
tor2:
zero, 1 or2;
where the total of m, n, p, q and r is at least 2;
‘R1 hydrogen, methyl, F, Cl, -OR(7), -NR(8)R(9) or -CFa;
R(7), R(8) and R(9)
independently of one another hydrogen, methyl, CF3 or CH>-CFg;
R2  hydrogen, F, Cl, methyl or CF3;
R3  hydrogen, F, Cl, alkyl having 1, 2, 3 or 4 carbon atoms, CF3,
S02CH3 or SO2NHo:
R4 hydrogen, methyl, F, CI, -OR(13), -NR(14)R(15) or -CF3;
R(13), R(14) and R(15)
independently of one another hydrogen, methyl, CF3 or CHz-CFjg;
R5  hydrogen or F; '
and the pharmacologically acceptable salts thereof.

“-Q'Uzlagx

3. A compound of the formuta ! as claimed in claim 1 or 2, wherein the
meanings are:

X oxygen, sulfur or NR8;

R6  hydrogen, methyl or CH2-CF3;

m . Zzeroor1;

n zero, 1 or2;
p zeroori;

q 1or2;




N-[4- (3, 3-di fluorocycl obut oxy) - 5- net hanesul f onyl - 2- met hyl benzoyl ] -

quani di ne, :
N-[4(3, 3-di fl uorocycl obut yl am no} 5- net hanesul f onyl - 2- methwideméoyok-

guani di ne,
N-{4-[(3, 3-di fluorocycl obut yl ) met hyl am no] - 5- net hanesul f onyl - 2- et hyl -

benzoyl } guani di ne and 2
N-(4-[(3, 3-dif}uor d&k)ﬁzut yl) met hyl am noT- 5- et hanesul f onyl - 2- net hyl - .
benzoyl } guani di ne an ' pharmaceutical ly acceptable salts thereof. 5. A
conpound of t Hehergthe fotal ofamon,qy, o dred pisait texeepi i cal |y acceptable  salts
thereof as cl aRfred Hylroyed, Riethf' € & - ' rrg_ ”ﬁ for_use as nedi canent.
6. The use of Fggszoné[?luln&r:of tm' f'o(?'hu(?gﬁl)' Pﬁf?(gjﬂé‘ rmaceutical ly
accept abl e sal t¥/Me¥orraor PG in one or nore of claims 1 to 4 for
produci ng a niR{ByameR{9) or the treatnment or prophylaxis of acute or

chroni ¢ damag ' r.indi rect. sequel ae of organs and tissues

caused by i SCﬁg#"g@é’gﬁ@%& W%@M%W@WMQH?GFSI he treatment or
prophyl axi s ofRZar r hydrbgemd’ onCl;l i f e-t hreatening ventricular fibrillation of
the heart, oRamyogpsds@leiafaed.] . of angina pectoris, for the treatnent
or prophyl axjs of ié’geg\cggg?gﬁeés%’ the heart, of ischemc states of the
peri pheral an 4c e rYdEPISE T vous system or of stroke or of ischem c states of
peri pheral orRB&ns dgarsges, for the treatnment or prophylaxis of states

of 13 Decenbe 28 shock, .or di seases in which cell proliferation
_represents a %‘?‘f&’%&haﬁmac‘g}gg’ﬁﬁ%ﬁWQpﬂEé?aﬂﬁﬂw&eﬁer, of netastasis, of

prostate hypertrophy or of prostate hyperplasia, of atherosclerosis or of

i mpai rments of i ' of. high bl ood pressure, in particul ar of
essenti al hygierte%'ls?%mnmﬁ&d#'g@%'f'g'@g claiped inenapr mere claims fs2em
especially ofang 3 selested flf‘é@dheigr@,lp:t hrough CNS overexcitability, such as

epi | epsy or ¢&M-{R8dfluofsbyeRbut U Sil L sor s of the central
nervous syst %ﬁg%‘ﬁ%ﬁm ally of U‘gﬁg—?gb@'ﬁgﬁ%t@@ky 'B?eégﬁ{’%y& psychoses,
for the treatienf prophyl axis of non-insulin-dependent diabetes
nel [itus (N DEMY33diflunrecytiomagafmin n5-fcthe: ol es,p or disorders
Fesul ting 1 GEuREAa el | & R e88iforfA-25RERIBIRSSII-
N-{4-[(3,3-diﬂuorocyclobutyl)methylamino]-5-methanesuifonyl-z-methyl-
benzoyl}guanidine
and
- N-{4~[(3,3-diﬂUOfOCYCIobutyl)methylamino]~5-ethanesulfonyl-2—methyl—
~ benzoyllguanidine
and the pharmaceutically acceptable salts thereof.

5. A compound of the formula I and/or the pharmaceutically acceptable
: _salts thereof as claimed in one or more of claims 1 to 4 for use as
medicament.

6. The use of a compound of the formula | and/or the pharmaceutically
acceptabie salts thereof as claimed in one or more of claims 1 to 4 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 events or by reperfusion events, for the treatment or
prophylaxis of arrhythmias, of life-threatening ventricular fibrillation of the

- heart, 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 tissue_s, for the treatment or prophylaxis of states of




dysfunction, of intermttent claudication, for the treatnment or prophylaxis
of fibrotic disorders of internal organs, fibrotic disorders of the liver
fibrotic disorders of the kidney, fibrotic disorders ai pResstoend
fibrotic disorders of the heart, for the treatnment or prophylaxis of heart
failure or of congestive heart failure, acute or chronic inflammuatory

di sorders, of disorders caused by protozgg, of malaria and of coccidiosis

in poultry and il r.qi erajions and organ transpl antati ons,
for preserving i%k?ﬁ'?%ﬁtér’gr@%‘%’%ﬁ%@prpﬁk@lﬂn@ﬁ%ﬁseﬁmedmafg orfor
preventing age-1¥PAFRY Gause.ef Caﬂﬁ:&_nglimétﬂaﬁs,@%bﬁﬁt@hﬁ%@ﬁﬁ?ﬁ} ofdi rected
R Car o of 0%1 CgbLerey i hoe etk bPSt afianie shipid a1 agnost o
aid. 7. The ung]%TfEl a %@r#f ' %?P tRH@SSUSR.ri particulan of essaritial piyssrtarafd, i cal | y
accept abl e sal Pidﬁﬁmabf&@mMMdNons@?aeﬁﬂ egpé&%lg; Ofcc§§+rgi§r 1'Fet§§|3i4 in
combi nati on wi WMOQQW@NSTB%@Q&E{E%OW?}%?! vclal |sngre | ?ntt ) sp B9ng a
medi cament for the treatpent or prop i Plgpsienentially indupedc danmage,
di sorders or i ﬁmm?'_‘%é’gs@%@eféfohﬂmgmwindmus%ygémgwﬁg iaFVOf scheni c
rThyehit as. of hef et preaossions 8 phitRobe e BB eAlmBar biprophaaar ¢, of
| nyo'cér dial i nféfri‘{r{@ﬁa'ﬂfﬁ%ﬂﬂ%g < mllitus (NIDBM) tor éatbrtzmbagy freyhophy | axi s
of ischem c sYiabeles.of thiembvsest or di&oid%@%@hﬁinﬁth%h’?én@&g%ﬂgl Peri p_heL al ?nd
a of periphera

central nerv f ; or..of ischemc s
organs and t %‘%‘%ﬁbﬁ’y%fgﬁ{@é‘g? %@ﬂ‘[cag‘?"nﬁ?rotﬁﬁﬂeaﬂngntﬂr prophyaxisfof shock,
of diseases i MPTQq disorders ofdnternalergans, fibrotirdissiérs @ﬂ%]i@r “br?)rﬁcsecondary
cause, of cancisordersfof figd Righagi hypertrophy of of prostate
hyperpl asi a, gfg hgé,lgqr ﬁi‘d er?g,ifgarggé g’&’%ﬁ’f‘ﬁéﬁg@%\d'fhfﬁvfadwefmpfsm of
hi gh bl ood pressure, Of eJHatment af pophiaxis of hasrt failee o o tergesite di Sor der s
of the cent raheaﬁé@imsambecfnrOﬁﬁﬁﬁﬂérﬁHaYorgHiééﬁé}Fd&rcﬁa@%suI i ng_t hr ough
CNS overexci b??i‘dtbid o ﬁgaﬁglotggs%or, entral Ty i &tf g si ons,
of 13 Decenber’ 2006 3§ Hl sor der THHORR Mt Pouitry and dorsussyint samgicals peci al | y
of aﬂx: ety StﬁP%@"On%:f Q&iwwamaﬁmsokrt%reé@ﬁ?? !af.dtgt?ﬂ?% or L
prophyl axi s oframsplants fof s 'éﬁ%&é&ﬂ s.nelTitus [ or |late
darmage from cdi_i,_%@he{so of T orbo es%s’gpeglfégg?W@?‘ééjﬁﬁqfﬁéuer om
endot hel i al dY5T 9Rct BFeduging a m ¢areertrlireclediatjairest iaging éiofor t he tr eat nent
or prophyl axiRolongingbifetfocthe treatment and reduction of the cardiotoxic effects in
thyrotoxicosis or for producing a diagnostic ajid.

7. The use of a compound of the formula | and/or the pharmaceuticaily
acceptable salts thereof as claimed in one or more of claims 1 to 4 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 Oorgans and tissues caused by ischemic'
- events or by reperfusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening ventricular fibrillation of the heart. of
| .myocardial infarction, of angina pectoris, for the treatment or pro,phylaxis of
ischemic states of the heart, of ischemic states of the peripheral and central
r-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 cell proliferation represents a primary or secondary cause, of cancer
of metastasis, of prostate hypertrophy or of prostate hyperplasia, of ’
atherosclerosis or of impairments of lipid metabolism, of high blo,od
pressure, in particular of essential hypertension, of disorders of the central
nervous system, especially of disorders resulting through CNS
overexcitability, such as _epilepsy or centrally induced convulsions, of




di sorders of internal organs, fibrotic disorders of the liver, fibrotic

di sorders of the kidney, fibrotic disorders of vessels and fibrotic
disorders of the heart, for the treatnent or prophyl axispefentbeprdosf ai | ure
or of congestive heart failure, acute or chronic inflamuatory disorders,
of disorders caused by protozoa, of malaria and of coccidiosis in poultry
and for use in surgical operations and opgan transplantations, for

preserving and dig&ak nts for surgical_ procedures, for preventing
age-rel ated tissue %ggée?aﬁgéﬁm%‘iE?Wge% sfpgciadlyohanxictyashied, agai nst

C
i i Foint NRsyehoses, fartthe t ion. of.th
cardrotoxi o g © URamiIR o ROV B ATl o

o The use of  apamRest ot panas PPOH) oribtefiarags fnavaiabeios) afal | y
accept abl e sal ?hsﬁﬁ@%%&r é@s‘?! asﬁ’srf@auliﬁng oai endothetiat dpdtfunaidroas Wi t h

car di ot oxi ¢ an@t%miﬁefdﬂlaudimﬁmafmﬂhét@étn?&{tb}‘%dﬁ%%&ﬁ@g’for produci ng a

medi canent W t HisbRidvs 8f ' | G and toto icg  The use of
a conpound of gg% fo rsrﬂlf]@flggﬁﬁg é#’(‘ﬁq@'cb‘ﬁgﬁ’rﬁﬁ@&fttheﬁvmyﬁbmtieetmo’mé;g salts,
al one or in co ﬁé‘!‘{"@bf’ &?fpﬁcdﬁﬂedersmvemmﬁlﬁroﬁEHis\b?deljs'b? gdients, as
or

or “prophyl ax! gl Acule “‘Eﬁém%ﬁ{%g?@%ﬁérﬂggﬁ%ﬁﬁwa&%# oficongetivesimarbequel ae
g §86§ P! SeWAIPLY disarders, of dibyrder€BRliddishPN event s.

of organs and T1ssUes
ically

10. The use ofPratogeapfunalata anbeficocdmioaish r har naceut
i Jisin E?%rﬁ%h?ﬁr ﬁ?%@rs%’&ﬁ'carrents or

-acceptabl e sal 4t Ln,_conbi.n \

active ingr edidggé@iag}?sﬁgpmFrlaﬁg%lﬁﬁﬁaﬁi)%svzi?fd)l‘gﬁemﬁgcﬂndastodugi ng a

medi cament  f offéppRIanisdak wﬁtcabprqdeﬂarashfoe@r@@inﬂgg ‘é?@:‘r{afaﬁ#& g%%‘;ei brillation
of the heart chéarge, Tdrprodecia of the Tormula or the

phar maceut i Cﬁéw‘m@f%t flblleé '?gln tégﬁtgﬁlgﬁfei‘g?e%‘?cgﬂ%a’%t aging erfdrnat i on with
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