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Substituted 4-phenyltetrahydroisoquinolines, nethod
WO 2007/0330%8ici ng them their use as medi caner@(TanH2066/008770

medi canent containing them The invention relates to
substituted 4-phenyltetrahydroisoqui nolines.

Descrip%{ﬁﬁ“ canents which conprise conpounds of this type
re useful in the prevention or treatnent of various

d| sorders. For instance, the conmpounds can be used,

r alia, in the even | dis rder such as
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medicarflb}OLA8 ﬁxﬂ%gdﬂkﬁﬁéﬁﬁbd%%ﬂﬁ&QQHeﬁPd in the event of
resprratory disorders suc s snoring or sleep
apneas. Summary In a first aspect, there is provided
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which cdRip r‘?sreeccﬁﬁﬁ&rm@&o&‘?é“tyﬁetar%s%ﬂﬂ nRﬂwﬁBz%v@ﬁﬁ&h or treatment of

i ndependently F
various disorders. For instance, the compounds can be used mter alia, in the event of

renal disorders such as acute or chronic kldney failure, in the event of disorders of

biliary function and in the event of respiratory disorders such as snoring or sleep

apheas.

Summary”
In a first aspect, there is provided a compound of the formula I

in which:
R1 and R3
are each hydrogen;
F

R2 and R4
are each independently F, CI, NHz, NHCHj; or N(CHs)y;

RS is hydrogen methyl, ethyl or cyclopropyl;
R6 is hydrogen or methyl;
R7 and R8

are each hydrogen;

and also its pharmaceutically acceptable salts and trifluoroacetates.



R5 is hydrogen nethyl, ethyl or cyclopropyl; R6 is
hydrogen or nethyl; R7 and R8 are each hydrogen; and
al so its pharmaceutically acceptable salts and
trifluoroacetates. la In a second aspect, there is
provi ded a conpound of the fornmula I and its
phar maceutically accept abI e salts as defined above
for use as a nedi canent. rhfaa third aspect, there is
provided a conpound of the fornmula | and its
In plaa:pmha@actt; ek |iy prosided ptcainhbaind alf il Gsndef iand ds ghowmeceutically
r n e treatnment or
accf)p%bl%aﬁga% deﬁ]&fi Qbo&? gocg:ﬁ é"g? stmc??%rnéetggl ratory drive, of
respiratory disorders, sleep rel ated resplratory
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iafYCRANE! SR ikt of RlubGRAY £RBAC TP blook NHASEE of essentia
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f
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by fepﬂﬁismorevermst of atherstcderéson ob iserddrs phtipid inatabolisof, of thromboses of
dlSO%!lG% tdbei‘lrl gﬁgt‘?o%d op%fegta o%ntgreéc'to%!ﬂaslgy %ffld gr]iﬂ:rg @ausé:g b endothehal
pro 0zoa sorders, e pr 6servat i o
dystandliost erpgacgtEOdfdlsprdam,scrf Ingeteri, foothe p@&ﬁr‘gmgraandptme dmr@splants for
sur%i&[ pH)%gdulreg, Eﬁ’l W ?rﬁlsur Qﬁr %E#aﬁ%% 48 %r%aﬁgt?a%sl}lint%n§&l & 1§ bypass
or “use 1 bypass I'n resusc fon afte
opepdomd aTreausriggtn atr q%mlaCtmsu pie i r’r@ntrea@"ﬁenstoést_e‘@s of Shock or of
diab%@:ggn?i lgtlé dgnfl e ﬂjoﬁ%atb c{ ﬁ%sgs ﬂ%JEPcQ %eliur}ag ﬂoﬂke?al?fgfl Eohstitutes a
or o I seases I n ular prol I on
prinongtsedondaescaase, prrdifmangmt@lmnséwh@:ad proloegisdife.and f or
mai ntai ning health and prolonging life. In a fourth
aspect, there is provided the use of a conpound of
In & Heurfho pspedta therearsdpriovided ;tﬂ@anwag% atdoopbing elc deploabile 1 and its
phaﬁl?a:%éu‘ct’lc%% agceepjcagl%dsal?sbagvcﬁﬁhéﬁ 3 n(%Hb?th}(W \%i@h Q%Q%edmaments or
“nmedi canmentsTor ~ active i1 ngredients Tor preparing a
activeeidgredipmn for fporpartingen medicarrehior dhe tppopshybraprdphylekis of disorders of
r Y,
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disorders of the central nervous system, of disorders resulting from CNS overexcitability,
epilepsy and centrally induced convulsions or of states of anxiety, depressions and psychoses, of
ischemic states of the peripheral or central nervous system or of stroke, of acute and chronic
damage to and disorders of peripheral organs or limbs caused by ischemic events or by
reperfusion events, of atherosclerosis, of disorders of lipid metabolism, of thromboses, of
disorders of biliary fimction, of infestation by ectoparasites, of disorders caused by endothelial

dysfunction, of protozoal disorders, of malaria, for the preservation and storage of transplants for



failure, of disorders of intestinal function, of high

bl ood pressure, of essential hypertension, of

di sorders of the central nervous system of disorders

resulting from CNS overexcitability, epilepsy and

centrally induced convul sions or of states of

anxi ety, depressions and psychoses, of ischemc

states of the peripheral or,central nervous system or

of stroke, of acute and chronic danmage to and
surgica Qrabedisespforpee iiphepehl qegans ad drﬁgambwnqﬂm@edorb;se in bypass

ischemc events ar b reperfu vent
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a primary or secondary cause, and for nmaintaining

health and prolonging life. In a fifth aspect, there
In & ssiqir avededhetdés pseidef ta us@nqa“owmdmpcfunﬂh:é therforoiule 1 and/or its
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medigthcata mentise iagredicdts foeprepaging o meditsnehoior the emm:m or rophylaxis of
Snorngdl canent for the treatnent or prophylaxis of

di%orders of respiratory drive and/or of

sI eep reI ated respiratory disorders such as sleep
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aspect, there is provided the use of a conpound of

the formula | and/or its pharmaceutically acceptable
In’ satitigh aspediefthaneds plovidel dleone ofra tampoambpihthei formuld { land/or its
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nrﬁ ect, there is provided the use of a
conpound of the for nmul a I and/or its
ha nmaceyt caII pt | (o} . '
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In a tenth aspect, there is provided a pharmaceutical preparation for human, veterinary or
phytoprotective use, comprising an effective amount of a compound of the formula I and/or of a
pharmaceutically acceptable salt thercof as defined above, in combination with other

pharmacological active ingredients or medicaments.



In a ninth aspect, there is provided a pharmaceutica
preparation for hunan, veterinary or phytoprotective
use, conprising an effectlve anmount of a conpound of
the fornula I and/or of a lpharnaceutically
acceptable salt thereof as defined above. In a tenth
aspect there is provided a pharnmaceuti ca

tion for human erd n or phytoprotective
In one emlﬁ@ entc f5rs @?vﬁ‘é‘fd Cﬁm%(fu?"%s f[h\?g 13}%ﬁnt of a conpound of

the formula | and/or of a pip? nraceutically
acceptable salt thereof as 4 ned._above, in

conmbi nation with other pha?:ﬁa E’f‘c‘)@‘l@al active
ngredients or nedi caFiEnt@?—‘SeN I n one enbodi nment,
there is provided conmpourigds of the formula | HzN 0
~--NH, R7 O=S-N R8R8R 6{R2 R3 N~ R4 in which:
Rl, R2, R3 and R4 are, each- ndependently hydrogen, F,
ad, Br, I, CN, NO2 Rt m-An-; mis zero, 1,
2,30r4 nis z850 or I's hydrogen, nethyl or
CpF2p+1l; A is oXy , N(CH3) orS(I0q; pis 1,2
or 3; qis zero, 2;: R5!is hydrogen, al kyl having
1, 2, 3, 4, 5{:% 3 }‘t“}o% or cycl oal kyl havi ng
3, 2 :

in which:
R1, R2, R3 and R4
are each mdependent[y hydrogen F, Cl, Br, I, CN, NO2 or R11-(CiyHom)}-An-:

m is zero, 1, 2, 3_or 4;
n ' is zero or 1; |
R11 is hydrogen, methyl or CpFop+1;
A is oxygen, NH, N(CH3) or S(O)g; -
p is1,2o0r3;
g is zero, 1 o0r2;

RS is hydrogen, atkyl having 1,2, 3,4,50r6 carbon atoms or cycloalkyl having 3,



4, 5 or 6 carbon atons; R6 is hydrogen, OH F, CF3,
aIkyI having 1, 2, 3 or. 4 carbon atoms or cycloalkyl
having 3, 4, 5 or 6 carbon atons; R7 and R8 5 are
each i ndependently hydrogen, F, CI, Br, CN, CO2R12,
NR13R14 or R16-(CmH2mm) - Enn-;- R12 i s hydrogen,
al kyl having 1, 2, 3 or4 ca&bon atons or cycl oal kyl
having 3, 4, 5 or 6 carbon atons; R13 and R14 10 are
each i ndependently hydrogen, alkyl having 1, 2,.3 or4
&%f&o@céFWatBhscyd oal kyl having 3, 4, 5 or 6 car bon
at ons; and R14, with the nitrogen atom

R6 wtwdrogelmewariﬁ Giogdalltyl Meving B 243 or 452800 @om@ror cycloalkyl
7-merbered ring in which one CH2 group may be
hayinaded Dor RRBEDOBaMIMSxygen; R15 is hydrogen, al kyl

ing 1, 2, 3 or 4 carbon atons or cycl oal kyl

R7 andﬁ%i ng 3, 4, 5 or 6 carbon atonms; 20 mmis zero, 1,
ate 3gich indéperidentighydesgel, FROS, Brs ON,dtOgRAZ, NEIBIR 14
CppF2pp+1; E is oxygen or S(Ogq; pp is 1, 2 or 3;

RB-OminsHZ@h0-Ednor 2; and al so their
pharmaceutical Iy acceptable salts and

trif RIG oacet & bydrogenoakyldidieg trehtd obfl@aépcgh@tgmssor
given to conp fopnyl k
R1, R2, R3andR4%¥§ﬁj)§P§i Eé‘@ﬁg P éépgﬁgecrﬁrpom cghogen
d, B3 &M R14R11- (CrH2m) - An-; ,
are each independently hydrogen, alkyl having 1, 2, 3 or 4

carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms;

or
R13 and R14,
with the nitrogen atom to whtch they are bonded form a 4-,
5-, 6- or 7-membered ring in which one CH» group may be
replaced by NR15, S or oxygen;
R15 is hydrogen, a[kyi hawng 1,2,30r4
carbon atoms or cycloalkyl having 3, 4,
5 br 6 carbon atoms;
mm is zero, 1, 2, 3 or 4;
nn is zeroor 1;
R16 is hydrogen, methyl or CppFopp+1;
E | is oxygen or S(O)qq;

pp is1,20r3;
qq iszero,1or2;

and also their pharmaceutically acceptable salts and trifluoroacetates.

In one embodiment, preference is given to compounds of the formula I in whic;h_

R1, R2, R3 and R4 |
are each independently hydrogen, F, Ci, Br, CN or R11-(CmHom)>An-

m is zero or 1..



mis zero or 1; 3 nis zero or 1; R11 is hydrogen,
nmet hyl or CpF2p+l; A is oxygen, NCH3 or S(Oq; pis
1l or 2, 5qis zero, 1 or 2; R5 is hydrogen, nethyl,
ethyl or cyclopropyl; R6 is hydrogen or nethyl; R7
“and R8 are each independently hydrogen, F, d, CN,
CO2R12, NR13R14 or 10 R16-3 CnmmH2mm)-Enn-; R12 is
hydrogen, nmethyl or ethyl; R13 and Rl14 are each
i ndependent |y hydrogen, al kyl having 1, 2, 3 or 4
carbgn atons of gé( .kyl having 3, 4, 5 or 6 carbon
atorrB 15 or r5§1 R14, with the nltrogen atomto
whi ctR’Hhey are1$byﬁeQenf@ﬁM)&%CpF2@+1or 7- menber ed
ring in which one group may be replaced by NR15,
S or AoxygénoxygerRINCH Solnﬁdg)d al kyl having 1, 2, 3
or4 carbon atons or cycloalkyl having 3, 4, 5o0or 6
carbon atons: P mm i5sT26Pe, 1 or 2; nnis zero or 1; .
25 R16 is hydrglgen, ts”fé Byl1 Rr2: CppF2pp+1; E is oxygen
or S(Oaqg; pp i ig

R5 is hydrogen, methyl, ethyi or cyclopropyi

R6 s hydrogen or methyl;

R7 and R8
' are each independently hydrogen, F, Cl, CN, CO2R12, NR13R14 or

R16-(CmmH2mm)-Enn-
R12 is hydrogen, methyl or ethyl;
R13 and R14
are each independently hydrogen, alkyl having 1, 2, 3 or 4

carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms;

or
R13 and R14,
| with the n'itrogeh atom to which they are bonded, form a 5-,
6- or 7-membered ring in which one CHo group may be
replaced by NR15, S or oxygen;
| R15 is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms; '
mm is zero, 1 of 2;
- nn is zero or 1;
R16 is hydrogen, methyt or CppFopp+1;
E is oxygen or S(C)qq:
pp islor2;

gq iszero,tor2;

and also their pharmaceutically acceptable salts and trifluoroacetates.

Particular preference is given to compounds of the formula | in which
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gqq is zero, 1 or 2; and also their pharnaceutlcally
acceptable salts and trifluoroacetates. 30
Particul ar preference is given to conmpounds of the
formula | in which 4 Rl and R3 are each hydrogen;
R2 and R4 are each independently hydrogen, F, d,
NH2, NHCH3 or N(CH3)2: 5 B5 is hydrogen, nethyl,
ethyl or cyclopropyl; R6 is hydrogen or nethyl; R7
and R8 are each hydrogen; and also their
R1 andi@r maceutical ly acceptable salts and
trlfluoroacetates 10 Especially preferred is -
aedashinveredary| ene- 4- (6, 8- di chl oro-2-methyl -1, 2, 3, 4-t
R andjftga hydr oi soqui nol i n-4-yl ) benzenesul f onam de and
o its pharmaceutically acceptable salts and
dre idalch afideesidends hydfodem, Sn€lavibipdieit opNetEgEnce
is given to conpounds of the formula I in which the
R5 lsRﬂxydro@én, RethhdetRy! @rawdxa)repﬂre each independentl|y

scribed b rogen, Br, CN or |
R6 %E o @ﬁpléﬁ)rx%gw\/\here m and n are each independent!y

R7 and#¥g 0 or 1, R11 is hydrogen, methyl or .CpF2p+l and A
is oxygen, NCH3 or S(Oq, where pis | or 2 and qis
aye eac ydro@n particul ar preference is g| ven to

o PAF R Ml B,

hydrogen F, d, NH2, NHCH3 or N(CH3)2 for exanpl e

cepeciagnpmanag e o e L LBl ek 1.2 e
hydrms&{ﬁﬁ&ﬂf@-y{l)b@n %gdlﬁ 'énﬁd@?ﬁd%sts Bﬁ%ﬁuﬁ@alﬂiﬁa%éaptable

ornmul a |

_saltsandinﬂiﬁﬁ'oacétatésby hydrogen, nethyl, ethyl or

cyclopropyl, for exanple methyl. In a further
enbodi nent, preference is given to conpounds of the

In one hWBdBnant, dr@er‘@hé@ls given fo compounds of the formula | in which the R1,
R2, R3 and R4 radicals are each lndependently described by hydrogen, F, CI Br, CN
or R11-(CmHom)>-An- where m and n are each independently zero or 1, R11 s
hydrogen, methyl or CpF2p+1 and A is oxygen, NCHg or S(O)q, where pis 1 or 2 and
g is zero, 1 or 2; particular preference is given to compounds of the formula | in which
R1 and R3 are each hydrogen and R2 and R4 are each independently hydrogen, F, Cl,
NH2, NHCH3 or N(CH3)2, for example Cl. In one embodiment, preference is given to

compounds of the formula | in which R2 and R4 are not hydrogen.

In a further embodiment, preference is given to compounds of the formula [ in which

R5 is described by hydrogen, methyl, ethyl or cyclopropyl, for example methyl.

In a further embodiment, preference is given to compounds of the formula 1 in which

R6 is described by hydrogen or methyl.

In a further embodiment, preference is given to compounds of the formula [ in which
the R7 and R8 radicals are each independently desoribed by hydrogen, F, Cl, CN,
COoR12, NR13R14 or R16-(CmymH2mm)-Enn-» where R12 is hydrogen, methyi or
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R6 i s described by hydrogen or nethyl. 30 In a -
further enbodi nent, preference is given to conpounds
~.of the formula | in which the R7 and R8 radicals are
each i ndependently descri bed by hydrogen, F, O, CN,

C02R12, NR13R14 or R16-(Cms2nm) - Enn-, where R12 is
hydr ogen, nethyl or 5 ethyl, R13 and Rl4 are each

independently hydrogen, alkyl having 1, 2, 3 or 4

cihyl, 54 B0 FeoR, 48 RIPARGE R4 gt R ipERS g, 3 or 4 carbor
atoms BP Eﬁgﬁﬁ}éa%a%g%gi 9 éM“S %F etéb%o@ea)rﬁ@raﬁm?> fied RMa@, Bgetifer with

which one CH2 group nay be
the mtrbgeh@@(ﬁd twaMERithﬁay Sednomie,@gé@rm afd fim)ér?’emﬁmg)qrgd ring in which

one Cl—lgg,g{q%%er%?y%e?gé@eg IQJE?.\-;I]:') ISZ%' %@%r&nanacf&ﬂgr% @tlggg hf8rogen,

is, zer or , t
s S St Ry 1B sYRo TP 4.0 80d SR o,
and what©hfiflis WoRY, @ P, irh i Rro 2randnd®Rlitsis hgdmgen, mretﬁyl or
particul ar preference IS given to conpounds, of.th 1or2:
cpp@%;mraere s b RS GlRbr e éat RS I5 246, 10
en the caonpounds of the [
particulgp peefe@ncers gmena@yqﬁp@pw,né e?glr&g}ﬁg ‘inrﬁ\rvﬂm?lr}s?’ 9hd RS are
dach hyd}gg&endent l'y have either S or R configuration. The
ounds may be present as optical isoners, as

di ast ereoners, as racemat es or as mxtures in all

When (i comipesas oxe sy eBETE Bhed B REhs of pgymmetry, they
A3ieffly htat}@ éli@;(ef@ & R.cohfigurties eTtie dbrapbosds may be

mayea&ﬁ gnconpasses derivatives of the conpounds of th
present2 cﬁpztromlh lspnigrs | o5 KAGHIOMES) arersleh R3S WHVJ&%%? all ratios

and al cohol adducts, esters, prodrugs and other
thereofphysi ol ogical |y accept abl e derivatives of the

conpounds of .the fornula |, and.also active. e
met abol i tes of the conpounds of the fornula I. The
The presdhit 816¢1081e enchinf@wésufl possittonpasess foaht ofthystnglounds of
d|f| cations of the conmpounds of the formula I. 25 -

thefom}rgﬁ %yl radicals may be straight-chain or branched.
This is also true when they bear substituents or
occur as substituents of other radicals, for exarrpl e

| The presqnndrﬁ;ctlmure(}md@bompasses derivatives of the compounds of the

formula |, for example solvates such as hydrates and alcohol adducts, esters, prodrugs

“and other physiologically acceptable derivatives of the compounds of the formula |,

and also active metabolites of the compounds of the formula I. The disclosure likewise

encompasses all crystal modifications of the compounds of the formula [.

Alkyl radicals may be straight-chain or branched. This is also true when they bear
substituents or occur as substituents of other radicals, for exambie in fluoroaltkyl
radicals or alkoxy radicals. Examples of alkyl radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyt, isobutyl (= 2-methylpropyl}, sec-butyl

(= 1-methylpropyl), tert-butyl (= 1,1-dimethylethyl), n-pentyl, isopentyl, tert-pentyl,
neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyl, n—bropyf, isopropy! and
n-butyl. In alkyl radicals, one or more, for example 1,2, 3,4, 5,6,7,8,9,10, 11,12,
13 or 14, hydrogen atoms may be substituted by fluorine atoms. Examples of such
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radi cal s or al koxy radicals. Exanples of alkyl
radicals are nethyl, ethyl, n-propyl, isopropyl (=
1-met hyl ethyl), n-butyl, isobutyl (= 2-methyl propyl),
sec-butyl (= 1-methylpropyl), tert-butyl (=
1, 1-dinethylethyl), n-pentyl, isopentyl, tert-pentyl,
- 30 neopentyl and hexyl. Pré%erred al kyl radicals are
net hyl, ethyl, n-propyl, isopropyl and n- butyl In
al kyl radlcals ‘one or nore, for exanple 1, 2,

.'fluoroaﬁ(yl :@dlc'é,ls Ere tgﬂudxfbén%thyl 22, 2-thfjuapethy], Hﬁﬁ@ﬁfb’@@wtbybﬁs
' may be substitute rine at
neptafidoibispronyonistege Aladrearaapa) BERppEEREHLARS positions.

2,2,2-trifluoroethyl, pentafl uoroethyl,
hept af | uoroi sopropyl . Substituted al kyI radi cal s %/ ,
Alkyleneeaadisals fdrub@dnpla Cﬁ-ﬁﬁgﬁﬂﬁmwﬁmm (m (R,ﬁgm@a[ygm stgaight-chain

for exanple CnH2m CnmH2mm
or branshed i Eis caisd iU WhEDIREYONEL ‘suPRilglonts O Qr AgSURRtiyents of

R e e
CpoF 2 d%)%(%yﬁﬁes bPhG KHIRlidals Q%Er%%trﬂ)l‘éhe QaRfiaRs. 1-Reinieshylene,

eéne ra |cals are net hyl ene, ethylene

propylei"nemFtrHéijh HWér‘i‘é‘ Q)utyl@h@f)wpi‘(ﬁywmbfhweml1 eﬂhlyyﬂ enethylmethylene,

I ene; 1-"propy ene et hyl

1,2- dlmaﬁtsﬂgthgleee, 11- Qm’@ﬁ’thﬂm@ﬁhﬂpﬂw Egthylethylene, % r%ethylpropylene

t hyl | -
2- meth_aﬂp 'ﬁr}‘e {)Tf ‘F ﬁlgtyﬂ'ﬁeth/Lé?'fé'p ggﬁp Bpglﬁﬂ?y-l%neenpymgﬁhgl |
2- ethylét’n?tka‘lh&1 ﬂtﬁfr-]dnlyﬂe@lﬁhﬂ rldb%/mfr[mw Mhﬂé@y@roﬂyim 132-dimethylpropylene,
- e ene -
hexyleng, @CHTTFE‘BHWIWMW%HB allsy! 9“%( %ﬁ?%i ‘H?%B&T”é’ﬁ% for example 1, 2,

y PR HEREd dlmhe atoms.
3,4,5, 80 L8O o E YR floRPmay btRySdLy
Subst:tl?a‘.l@d alidylene ﬂazncms mknan,gaaa sabsmtgtadlaql? any mﬂﬂs:m& Ln te @J&ylene
uorine atonms. Substituted a ene. I
radicalss @hstartRied-ia HRYPHFaM% 'P%H%P’a?%‘y F%S"&Q%%ﬁ%ﬁi@%‘ﬁ%r N-
@dl cals, one or nore CH2 groups may be replaced by
cycloaliggygen, S, NH, N-alkyl or N cycloal kyl . Exanpl es of -

cycl oal kyl radicals are cyclopropyl cyclobutyl,

: cycl opentyl or cycl ohexyl In Ioalk ad' al s, '
Examplesef oycloaikel raﬂma!s;;agmpy@ogropyl c:gclogutyg chglopen yg or gyc!ohexyl

11.0r 12 \Y; stibgtg t 2,
i cxiogfon el of BoRRERRATBIG Ty TR o st 24 or
hydrogdfRiftobs Fidyd Sustitutied BNfuqrive atoorss Su@;ztﬂlutml kgaloalkyl radicals
radi cal s may al so be prese anch forma

may bestibgtiles Beany PosHobH AP RIVIPRRIS gy s PEssent n

rancndF | Y RGeS0 QRO el e onakr o

cycloheRihiiB@n atom to whi ch

Examples of rings from N‘R1 3R14 where R13 and R14 with the nitrogen atom to which
they are bonded form a 4-, 5-, 6- or 7-membered ring, in which one CH group may be

replaced by NR15, sulfur or oxygen, are morpholine, pyrrolidine, piperidine_, piperazine

and N-methylpiperazine.

When a variable occurs more than once as a component, the definitions of the

variables are independent from one another at each instance.
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they are bonded forma 4-, 5-, 6- or 7-nenbered ring,
in which one CH2 group may be replaced by NRL 5,

sul fur or oxygen, are norpholine, pyrrolidine,

pi peri di ne, piperazine and N nethyl piperazine. 30
VWen a variable occurs noreythan once as a conponent,
the definitions of the wvariables are independent
from one another at each instance. 7 Wen the

e G O R 12 L OB 08B L i o

one or W& %ga[g;%%%@tk/ags PRYS %&Féﬁ)‘oﬁ@lﬂgﬁak@é[d%gﬂ llf?ﬂnf{/?gtr)]ft%lladg)lﬁgacally

acce |'e sal are so I nclu
accept@:ﬂ@%@lt@lahy alsheéngbaednare Bt ingahlion, eaeemal@y el pharmgegpufically

i nstance, the conpounds of 0
usable galpy- &%mtaaceatth%ﬁowpé?&”&*?@fg?%f% Picn §8aPRypated aten

5@'@ e £ @l tkalbrmiet alkalsalets, salts, preferably
acidic g‘? hggjle &ehbg) u%aowr“gpot assi urm sal ts{ or in the form

sodium @fr ;:mﬁaimummaﬁa,l orsin theforex afpMeneiu sias, \aF eRaMRimdh ﬁ%"fs with
ammon(é e pEAHA AT BRI O gt CrERaFRS g B ORuah aways
contain %h%é%t ohg%slﬁf%ro@bsﬂ]é%emﬂﬂ/%\w Bl prdmatétﬂrfmerfonﬁ of Hedir

si ol ogi cal acceptabl e acid additian @Q i
p‘ﬁys;lofceg(mfm aa:cmptd’n!e hoidf additown sgltadpaexample Wity V&aﬁua&‘ds-

d. .
o 58 A PR A A oo, or
from org”’e@ﬁé beidaGueh &1 dddtie R doltritésrdicﬂrtaad:ammcdd Ibahd: acd amatt)mc

, mal onic acid, met hanesul foni ¢ aci d unmar a] d it f I
acid, matbanesulacicaciddiumaic aeift QSEM@GG@@&I%S% igpjde satts of a

pharmaxﬁ(gfa)é%g 39 eggge?igéj[gs ﬁsccpft & Ior| ﬁées e@be&éﬁ‘ynﬁi/@roch!orldes,
laciates SHIfALEitraleb! Birgates! abeTaMaesp,hoaplmtas egetrymefpnate@s p-

t hyl sul f onat es, 15 t o] uenesul fo at es
tofuenew@aémsegdip@mﬁ)(fwm%é@tesgg@pgﬁg 5glu amates, g cgrofp%os;)hates

maiea‘feg %@Sﬁagp@%tgg g{hﬁ% 5@’0“:? d%b%ﬁeépgﬂgss ?ﬁﬁggﬁlr@g;&éd}tﬁiy acceptable

s tot

anions); 36 epcabifigoroapietiieg, but- al so trifluoroacetates. The
- di scl osure al so provides the processes described

bel ow for preparing conpounds 20 of the fornula I.

e ST i A AU b derpcnt g b

of the fofrouladl a VI11 by means of processes known to those

skilled in the art wth subsequent reaction wth
guani di ne by processes known to those skilled in the

%!é?cntﬁléaf? g@ﬁeaémi e ptepabydbhehicgosulfonating
ons ,
compounds of the formula VIIl by means of processes known 1o those skilled in the art

with subsequent reaction with guanidine by processes known fo those skilled in the art

(as described, for example, in Synthetic Communications, 33(7), 1073; 2003). .



8 HZH NR7 OQp O NH R7 ~SC R7 ORS R8B R8 Rl R6 R1

R RRRRR RRRNRRNR RMRMMRKM

Vill XB6 | There'is no need to isolate the

internediate of the fornmula XI | obtained after the

chl orosul fonation, and it gay i nst ead be reacted

further directly with guanidine. 5 H2ZN R7 R7 O

f}--NH2 R8 SNR8 RILRL RZRE R R R3 N R5 R3

N, R R4 R4 Vill The starting conmpounds of. the

formula VI11 can be prepared @s follows: 10 By HN
redrcti on of the car bonyIR?rm;glet i n conmpounds fotﬁﬁe )"NHz
: VI, for exanple W'k S“S”%Hi um borohydrﬁg%‘nw
I yzed cycli zat -@ he

. grFmul a VI (cf.

he@Bon Lett. 19895130, 5837; Org. Prepf!

—g. R2

¢nt aci d- or bags

There is no need to isolate the intermediate of the formula Xl| obtained after the

chlorosulfonation, and it may instead be reacted further directly with guanidine.

.5
R7 NH,

-t
R1

ko RE

, O ‘ R2

R3 N“‘R5
R4

Wi I

The starting co‘mpounds'of the formula V1| can be prepared as follows:

10 By reduction of the carbonyl moiety in compounds of the formula V1, for example with
sodium borohydride, and subsequent acid- or base-catalyzed cyclization of the
resuiting aléohols of the formula VI (cf. Tetrahedron Lett. 1989, 30, 5837; Org. Prep.
Proced. Int. 1995, 27, 513), it is possible to prepare tetrahydroisoquinolines of the '
formula Villa by procésses known to those skilled in the art, where R1 to R8 are each

15 as defined above.



Proced. Int. 1995, 27, 513), it is possible to
prepare tetrahydroi soquinolines of the fornula Villa
by processes known to those skilled in the art, where
RL to R8 are each -15 as defined above. 9 R7 R7 R8
R&' R Rl 2 O™H R"k O §3 R4 N ft5 RBNRS R4 VII
M R RSRO R RINRS R4 Villa To prepare

al kyl - branched conpounds of the formula I in which R6
i s not hydrogen, the corresponding di phenyl acetic
esters of the formula | X can be alkylated in grhe

al pha position w _The
conmpounds of Rg
standard proces
formul a XIRwhi ch

mul a X can be 5 convert
o the correspondigng am
are converted in a

Plctetg;_Sp gler-likke reaction to si red
t et r ahydy oquifnol Pnes ~ of the for VI b (cf
Tet r ahed 8il,. 43, 439; Chem gPha "'r5 1985,

33, 3%Y), T whére ® to R8 are each aszdefined above,
and LG comdesponds to a | eaving group V#

VHiz

To prepare alkyl-branched compounds of the formula | in which R6 is not hydrogen,
the corresponding diphenylacetic esters of the formula IX can be alkylated in the alpha

position with R6 by known methods. The compounds of the formula X can be .

converted by standard processes to the corresponding amides of the formula XI which

are converted in a Pictet-SpenglerHike reaction to the desired tetrahydroisoquinolines
of the formula VHIb (cf. Tetrahedron 1987, 43, 439; Chem. Pharm. Bpll. 1985, 33, 340),

where R1 to R8 are each as defined above, and LG corresponds to a leaving group

common in alkylations, for example chloride, bromide, tosylate or mesylate.



common in al kyl ati ons, for exanple chloride, brom de,
tosylate or nesylate. 10 R7 R7T RB R8 1 Rl \ R6-LG
R R COOR™ COOXK RB3R3 RAR4AIXXR-NR R/ R7
RBRBE RRERLR6 R RO Rg~ N RSR3\ ~ H-R5
R4 R4 VIAL, XI The conpounds of the fornula VI used
above are preferably prepajgd from benzyl am nes of
the formula IV in the manner known to those skilled
in the art and the appropriate am no-substituted

al pha- br onbacet ophenone conpounds of the formula 5
V, where Rl tgr R8 are each as defined above R7
RB RL/ VRF R Br RRd RBRN RRRIN R R4 R4

R8

R&-L.G

Vilib : X1

The compounds of the formula VI used above are preferably prepared from

~ benzylamines of the formula IV in the manner known to those skilled in the art and the
appropriate amino-substituted alpha-bromoacetophenone compounds of the formula |
v, |
where R1 to R8 are each as defined above

R7 R7
R8 RB
R1 v R1
B R2
R2 o r o
H .
R3 R5 R3 ‘ RS
‘ R4 R4
Vs _ Vi

The alpha-bromoacetophenone compounds of the formula V can be obtained in
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IV VI The al pha-bronpacet ophenone conpounds of - the
formula V can be obtained in 11 |literature processes
fromthe correspondi ng acet ophenone precursors by
brom nation. |If commercially unavailable, the
benzyl am ne precursors of the fornula IV can be

synt hesi zed by standard processes known to those
skil'led in the art fromthe 5 correspondi ng benzyl
hal i des, for exanple benzyl chlorides or brom des, of

‘the formula |11 and the_corresEondi ng an nes BS- N|—|21 Hi
lteratureipeoeesRes fionRENeP@TeIRANGIRG ARtPRRENAHRIECHIRPTKOY Srpmination.

ad, Br or I, inparticular C or Br. RL Rl R2

R5-NH2 R H R R3 N-R5 RA R4 10 Il IV

If commekdighyahdwsibile, tosrbenndsmate preeufsorsrof thel foranla ¥ ean be
obt ai'nabl e by reductive annation, . of ak al a/ﬁ%%é)f
synthesizied tyostRndard Rrocasess Kok BosPklisddd 13 |
: Ll el idb8 oRBrérhRiegachthesformul
Co”eSp‘g%q)‘ﬁﬁgghg‘go@gﬁb%ﬁoﬁm@ﬁ%%%PBhid gtk el
i and 5 coff@siéhdihdrdmidés REHEHEY  The conpounds of the ‘
formulae Il and Illg, .| X and - RS- '
where Rigkiés arappoh 29 41eTasR 205 e i BE brGhay o an iy far Ol or Br.

to or anal ogously to processes

R1 R

R2 | R5—NH, R2

R3 X -~ R37 “R5
R4 R4
1 | \Y%

Aiterhatively, compounds of the formula IV are also obtainable by reductive amination

of an aldehyde of the formula llla by standard processes known to those skilled in the

art,
where R1 to R5 are each as defined above. |
R | R1
R3 © R3 7 “R5
R4 H | R4
lla | Y

The compounds of the formulae lli and llia, IX and R6-LG and R5-NHo are

commercially available or can be prepared according to or analogously to processes

which are described in the [iteratur_e and are known to thdse skilled in the art.

The products and/or intermediates are worked up and, if desired, purified by the

customary methods such as extraction, chromatography or crystailization and the

customary drying steps.

It has been possible to show that compounds of the formula | are outstanding inhibitors
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whi ch are described in the literature and are known
to those skilled in the art. 20 The products and/ or

i nternedi ates are worked up and, i-f desired, purified
by the customary nethods such as extraction,

chromat ography or crystallization and the customary
drying steps. 25 It has begn possible to show that
compounds of the formula | are outstanding inhibitors
12 of the sodi um hydrogen exchanger (NHE), '

especially the sodiu ogen £ anger.
of the sSElbey PUCSOERBSH DR A - HoC b oAU/ B gxehanger
Rt R iticRY hb&andnbi histfermsulafl atdialso
of the < B I b S ot ype 5 (NES],
outstandimey iNhBRorsnti thistsodiurkdydroges exahanger puidie suptype o (NHEDS).
exanpl e, from conpounds of the acyl guanidine type
- (EP825178), norbornylanine type (W0144164), ,
The NHESHANiGHRnowt ko aarl dawvd, YoreexXateiie7 8d86onopounds of the
enzam di ne ty eéV‘ﬂ)lZlSSZ, - W017 7@ ggyﬂ am ngi
acylguanidicd types(HREASI78, nesbamyaBinepyae 4Y Q1 4¢Ags). 2-guanidino-

. i.nhi bi t - i . ' 42).
auinazoigypep e TR Bt bheEimidRle, BTN O01ZIREE, UOORT 2742).
Squalarfiie, g\fﬂi?hsrxﬁé lﬁke;(wi‘st@hbﬁenkdesdribdg @as afobltiﬁfﬁoinh@fiﬁr (M. Donowitz et

i mredi at e i ke the caonpoa 0 e form :
ol Am b0 10 el REVSiek foRae hin i ATce udial JnpEbrrent state
id | ' ' iR fefuladWwut rath
of knovﬂleecfgregﬁéggg\@t LBL FAR Hiétéﬁfllﬁé&h@ﬂmi‘i’l?bﬁn% bfthe u ut rather

I'soquinol'rnes”as inhibitors of the
via an isdietict mdureinkge anexdhhaateinsdts masimurs irtgnsiyel actionqry after
have al ready been described in the patent application

~one hounp03048129,  W2004085404 and German appl i cation Nos.

102004046492.8 and 102005001411.9. The patent
application WO03055880 describes the rel ated
Tetrahydmipaguinoliieasss iphibitoss pbtheasndivorREHagAb EXenanges af the

sunyoc RES) A 25 ok RGP REEBR LAt

WO003088888 I\Wesb0tae 4Dk eiMdSCeRfart applitationeNpnt 2004046492.8 and
i nhi bitors of the NHE3 and of the NHE5 a.gd f]%el tod
SPRPER ihfetgiate

1020056@V4ht. 8gEbe patentanpisatiayNEP3 P :

ties., T 3 i i S f arm
o BYEBBEL e BTy 2 5 o g v o
been foiél:?(g gﬁ%lm ri?}?@l%:ifgf: h@;ﬂgodlgndgsaf (ﬂ%ﬁfcn'mu;a I d%aéjr[beg ul?lri likewise
constituta potepésthisisin e the NAELAad 01 e NHEGand fave advafital8Sus
pharma'é&%b%%féﬁ& %ﬂa?r%écél%f'xeﬁc BWerties.- '

The NHE3 is found in the body of various species, preferentially in the gall bladder, the
intestines and in the kidneys (Lari’y Fliegel et a.l., Biochem. Cell. Biol. 76: 735 - 741,
1998), but has also been found in the brain (E. Ma et al., Neuroscience 79: 591 - 603).
The NHES5 is only expressed in neurons and is therefore brain-specific (Am. J. Physiol.
Cell. Physiol. 281: C1146-C1157, 2001).

Owing to their NHE-inhibitory properties, the éompounds of the formula 1 are suitable
for the prevention and treatment of disorders which are caused by an activation of or
by an activated NHE, and aiso of disorders which have the NHE-related damage as a

secondary cause. 7
The compounds of the formula | can also be used for the treatment and prevention of
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The NHE5 is only expressed in neurons and is
therefore brain-specific (Am J. Physiol. Cell
Physiol. 281: Cl1146-Cl1157, 2001). Owming to their

NHE- i nhi bi tory properties, -the conpounds of the
formula | are suitable for the prevention and
treatnment of disorders whigh are caused by an
activation of or 30 by an activated NHE, and al so of
di sorders which have the NHE-rel ated damage as a

disordogs EovBEN {38 057 PRY R EADHENP B Op sy BRlE By 658 lower
di sorders in which the NHE is only partially

i nhibited, for exanple by use of a | ower dose. The
use of the inventive conpounds relates to the

revention.and to the treat ; ML treatment of
The usg aF i Bvan 6y Guposis e EEp S e Bieye Rty Hhe (58 weatmen
acute alB Hhd€ diddPdérsGRNSRSHIRIG Bndfin hheian mbdicimecol ogi cal
' actions, the conpounds of the formula | are
.especially suitable for inproving the respiratory

As a cofisediench StnER DIENREENBER P Scidith Y EmbBlindd 8f the formula |

espiratofy states;, as can

are espBERNY suftablcEsEImmbreving the reéspitdteryedrbmet Tokycae therefore be
follow ng clinical states and disorders: distur

|
employed ferrthp tregdmenhebdipturbed vesriraterySialis) 25 E%WPﬁﬁ"?gqqeeéﬁmp'e’
i < i t f @stuntsedydredl aspirat
v o5 RUHARQ 08 gk aner st st soprae
drive (f&!@@?ﬂﬂé%éﬁframlebpmpneasmu@m intant dﬁ?th,lp@§§ip|9&€!t6(ﬁhyp0>ﬂa),

sl g e B S92 S PARLASH B Bt vemiztion,

irz ] 168109 BUSPRIELATA Algh wbantaiies, Sbetrtittive and
respwatﬁ%@)%éxgﬂezﬁ f?]fg&'lswhy'perca-pnga. In addition,

t he . .
mixed fomnpolisidepiapneeasacuta@ndueiyPRICHBoBaN $eordspewith hypoxia and
ai rways, so that -snoring is suppressed. The
hypercapi®founds nenti oned t herefore advant ageous! y find use
In additof! tHdsoRpeRadsiricebasy the madtiedomabf fher utes airways, so that
prevention and treatnent of sle

sl eep, apneas angl )
snoring isisepprassedl Hteeaom@pnﬁamﬁrvioalﬁééh%'p@?%f e agygniageopply find use
ti f i t .
for the r{aggr?qu}@ﬁltoc%% %gﬁ&qﬁ%_t%ﬁ% n%l%geﬁf?cfn ﬁk? tr%ﬁﬁmﬁﬁétdf%@ﬁgpneas

I'nation o
and mub&lhbRidifedabspirgtorp drorders, and forahe préparatiomnhy dnetieament
I nhi bi tor Efor exanpl e acetazol am de) can be found
for the preventicnieach tregtvant Ot YN & t er bringi ng about
nmet abol i ¢ acidosis and thus itself increasing
respiratory activity, so that ) o
A combination of an NHE inhibitor of the formula | with a carbonic anhydrase inhibitor

dose.

(for example acetazolamide) can be found to be adyantageous, the latter bringing
about metabolic acidosis and thus itself increasing respiratory activity, so that

enhanced action and reduced use of active ingredients can be achieved.

As a consequence of their NHE3-inhibitory action, the inventive compounds protect the
cellular energy reserves which are rapidly depleted in toxic and pathogenic events and
thus lead to cell damage or to cell death. The energy-intensive ATP-consuming sodium
absorption in the proximal tubulus is temporarily shut down under the influence of
NHE3 inhibitors and the cell can thus survive an acute pathogenic, ischemic or toxic

situation. The compounds are therefore suitable, for example, as medicaments for the
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25 enhanced action and reduced use of active

i ngredi ents can be achieved. As a consequence. of

their NHE3-inhibitory action, the inventive conpounds

protect the cellular energy reserves which are

rapi dly depleted in toxiec and pat hogenic events and

thus lead to cell damage to cell death. The

ener gy-i ntensi ve ATP-consum ng sodi um 30 absorption

in the proximl tubulus is tenporarily shut down

under the_influence of NH 3 inhi bi grs 2 t he Cﬁ1
treatmephal isplemiUINege fArP@EERIE HACHYERPC! failicg, Heever Te

844 HNGSa RéKdiorders and

compoutrﬁé acr%I 0 #{ﬁfajb‘i’é‘for-liﬁé tr%ggmge i\ ca{ﬁéerﬁ%)gﬁ?gr isorde
nephriti fcﬁ'ra’esrmhthdéad tn:blermna: kidrep failloe aeeargsisequeneg of iscreased

‘protein dpexitne Acspingi Feserareuate & TEaHPBfipd Fa §hfbie for

prepar;r% %ney ?ﬁ‘tq‘or AsPhehinhéntlnaE dbatle danadgé adishetioni ¢

ure as a consequence of increased protein

“nephropdippand |cbmn1¢\m11ldj13tgd9r8 ehpedatipelaltienal NIRRT a

(neptriteeghii erbrasegeiat TR S TBH SRUFH oopbsrhar

nephropat hy and chroni c renal disorders, espeC|aIIy '

of all renal inflanmations _ (nephriti de%%] whj ch
It has besars fatingdttbat metwmn@mrws@w%MCqu%n% ”?f‘eﬁaf%miqrbha"e a

mild Iaxgt&\{‘eo%i%cﬁ %vﬁe&hg?% ?%% ek _u‘% Rly as laxatives or in

the everl.té’@f P\éﬁdﬁ@fc@ﬁs{iﬁﬁﬁbman accor di ngl y al so be used
- -advantageously as | axatives or in the event of

- i mpendi ng consti pation. Moreover, the inventive
h@gé%@%b{t gbuéit or the prevention

Moreov%ro'ﬁpé;ﬁ}géﬁ\'f@é%d%oﬁﬁﬂg nw?éacute S ab rompc D

and thegipywfdeuts afd Chmnmdwderamftth@mtem%traawhicmn%wluced for

cxampld iRy i BELBRA o GhALF  §pahent ebusion

or by mﬂeﬂﬁh"éfﬂfﬁ%@ét?s %tn@t&%rﬁé‘c&%f%ﬁrﬁph@i@hs@mmbcmt fopegample, as

or exanple, as a result of inadequate
a result bbwakiegeailemcad/eh mra%@sar s 6 epseyeds e@;ggm!ﬁ requent!y after

uent |y af ILC
surgial GG b AL S ey PR PRl o SRR cghe il actvy.
~ activity. 20 Wth the inventive conpounds, the
possibility exists of preventin aIIstone pation, .
With theTingentiveesampeuni the possibits exis %Lﬁf?&%ntwgg%%mq rmation.
for the treatnent of disorders which are caused by
i schem a and by reperfusion. 25 As a consequence of

The invértReNRB 3R NBROsOGecalitablcogendriadis fortthe tieatraati ofedisorders which
conpounds are suitable as antiarrhythmc

are causastby isebaméa and by reperfusion.

As a cohséquence of their pharmacologi'cal properties, the inventive compounds are
suitable as antiarrhythmic medicaments.

As a result of their cardioprotective component, the NHE inhibitors are outstandingly
suitable for infarction prophylaxis and infarction treatment, and also for the treatment of
angina pectoris, in which cases they also inhibit or greatly reduce the
pathophysiological processes in the development of ischemically induced states,
especially in the friggering of ischemically induced cardiac arrhythmias. Owing to their

protective actions against pathological hypoxic and ischemic situations, the
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As a result of their cardioprotective conponent, the

NHE i nhibitors are outstandingly suitable for -

i nfarction prophylaxis and infarction treatnment, and

also for the treatnent of angina pectoris, in which

cases they also inhibit or greatly reduce the 30

pat hophysi ol ogi cal processgs in the devel opnent of

ischem cally induced states, especially in the

triggering of ischemcally induced cardiac

arrhythmas. OMng to their protectjve actions
compoungisiaisbe frartua bysedin AgEERARCANED g invenEon A cPpRRauence

... t.he C (0] f ; ' ieaments

of lnh[bégpp ﬁ%%c@ﬁ@a&ﬁggzlﬁp oxkhEn @H@Ehéﬂlkmlﬂﬁ?éi% b& uaEE BEAABE

as a ‘tonsequence of inhibition
for the tRdatiafit 6BAI Bbde dlechrbiicetarimgeyiedueehbyisaeriapr giseases
used as nedi canents for the treatnent of all acute
inducedopriroafily mir seaemned@dy ithefse¥d by i schemia or di seases
i nduced primarily or secondarily thereby. 5 This also
relates to their use as nedicanents for surgical_ =
This alsblfeRiteett theftsiseFas matitaaness forgusgicalviskarnverinsahen Rstance,

~ may be used in organ transplants, i ' .
the invegevip SamBS TS MY HedseBaR AT e ke b nolhig gt
compou?ﬁrdgﬁ'ﬁﬁ;é b8 JsB8 HRR %6 RelpbRcaBN of ther drgens rethesdonal hefore and
or protection of renoved organs, for ex le in
during thbeemmouals fordhe protectienofiegmoved erognst iee pp(ag‘pgqn‘gb@ei gourse of
hysj ol ogi.cal bath | qui.ds: [ .
weatmeb{ Wit e tking oradie  enfiy EapaRRnTngRs, ag AR RS Roice of

transfeﬂﬁtgﬁﬂb”igéipféht b@arﬁi@ﬁw@’e&eb@edmm compounds obihe formula l. -
't kew se val uabl e, protective nmedi canents in the

per f ormance of angioplastic surgical interventions,

The co%ﬁéﬁ@a%gﬁﬁgf&é Uglug% ?ro@%@ﬂn@@ic%ﬂwé?ﬁﬂrpﬂ@ werforifance of

el's. over, the iInventive conpounds

angiopld@l difgiiaFitdraentiengdorf exampieendhel\eads and@lee anipgrgheral
for exanple in bypass operations-on coronary vessels

organs and vessal®r onary artery bypass graft (CABG. 20 In
accordance with their action against ischemcally
i nduced damage, the inventive conpounds of the

Moreovég e irirehtivegoaipeunids rosebe iused &s thecperfamiancaral dypass

~cardi ac arrest I n accordance with thej § '
operatiog, a5, xaGI At DYREIRAPERIPGS PR ATEL i basel® Pl sptdhary
~al SO suitable as nedicanents for the-
artery b?fryge%o%ﬂf( o$ |§chem' as of the ' ‘ .

In abcordance with their action against ischemically induced damage, the inventive

compounds of the formula | may also be used in resuscitation after a cardiac arrest.

In accordance with their protective action against ischemically induced _ldamage, the
compounds are also suitable as medicaments for the treatment of ischemias of the

nervous system, especially of the CNS, in which case they are suitable, for example,

for the treatment of stroke or of cerebral edema.

Since NHE inhibitors protect human tissue and organs effectively not only against
damage which is caused by ischemia and reperfusion but also against the cytotoxic
action of medicaments as find use especially in cancer therapy and the therapy of

autoimmune disorders, their combined administration with compounds of the formula |
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nervous system especially of the CNS, in which case
they are suitable, for exanple, for the treatnent of
stroke or of cerebral edema. Since NHE inhibitors
protect .human tissue and organs effectively not only
agai nst 30 danage which is caused by ischem a and
reperfusion but also againg the cytotoxic action of
medi canents as find use especially in cancer therapy
and the therapy of autoinmune disorders, their

conbi ned adm ni stration with conpounds .of .t f
is suitablle i@ retlgcisgior 401 sURRSES$BE e AYIOHXG GHCTd Sﬁ?gﬁéﬁaﬁgw héé‘

reductio%u{j%x gl%u%é' t@@%%ﬁf{eétsogsﬁeélé‘lg{ iF\F{Me chRfotokREYCAd @@ohseduence of

especi y in the cardiotoxicity,
co-medigatién GARIeIgEENkiBiiofs also-alfeds the dose af the ouitgtoxic therapeutic

agents'tlpnmrg ggéﬁqq%ga%ﬁ@ﬂ%oq%d{ggﬁ?ﬁgﬁ asgxfggtrgﬁ%f%rﬁwgb%gfo%e prolonged.
The the%%%'u@?%eﬂ@ﬁ%ﬂh@% B}/Mi@ ﬂ@ﬁﬁgﬁ ch® bBeoptidleastgg enhanced by

erapeuti c benefit of such a cytotoxic theram{ )
the combitation withiiHEeinkibitpreiHam conppynds RbthedaBniat iass syitaple in -

NHE i nhibitors. The co . |
pericu o ko By R RS r WREM yrdted

; ' g,ilé‘,ﬁ.rrents whi ch have an undesired cardi otoxic
CardIOto\gloctrrér})orﬁEnt. 10 Generally, the NHE inhibitors described

here can be conbined favorably with other conmpounds
ich, ] ikew.se regul j : Brabhwith other
Generalfy i Nelks EI P B E hRf b RE R eRbratiywih othe
compouhBBivRi¢ R iRevibe trBguIBRe sHEingwoelfulaf pihie vdiichonse possible
. anhydrases, inhrbitors of the s stemf; ”%r}@@lﬁéta'nﬂgdrases
combinasiarapartrers @re bubitergaf the epREME SIPYNPT Hied e

oG5 SESE B b i sugntems sodu

car exc ager and al so
bicarboNhtbltotahe poleiE(NB®) bF ther sodiimkdépemdent ehlgride-bicarpente

ot her NHE subty , _Jpec . they ¢ ar: '
exchangridhGED). 618 ¥R MR REE! Py EFL D IBTS eefion on other
LEIHLR f eftasnHinckhs rbBularhthbipharsadeisgicale televant
NHE SUE‘QP&@? #%@%dc%gpggr?%@ ?/S{m] t r?ct heir protective action
pH-reguigiigieiedts ohtive NadH inhibittus deserisheeret ne 20
I nventive conpounds are al so suitable as nedi caments
for the treatnent of ischemias of the nervous

In accor\?\%ﬁfzﬁ With%@ﬁ?ré‘!écﬁv@facﬁbﬁ agaliist Bchemicalysndycedaigmage, the
I'ch case they are suitable, for exaﬁel e, for t”t]e hemi
inventivé ceaipremdsaire sisoieitanle 66 reedispmgntsigs the treginent of Ischemias

conpounds of the.for : ' the
of the nERENAsYSiaRb HORRIDAN e gprigEndiyads SICATPYnED 88 oy
are suit¥lb Chyr @8 rripl U6 £ thebirevesrtaf istrake lor b cefebrdedesra.r al
nervous

The compounds of the formula | are also suitabie for the therapy and prophylaxis of
diseases and disorders which are induced by overexcitability of the central nervous
system, especially for the treatment of epileptic disorders, centrally induced clonic and
tonic spasms, states of psychological depression, anxiety disorders and psychoses. In
these cases, the inventive NHE inhibitors may be employed alone or in combination
with other antiepileptically active substances or antipsychotic active substances, or
carbonic anhydrase inhibitors, for example with acetazolamide, and also with further

inhibitors of the NHE or of the sodium-dependent chloride-bicarbonate exchanger

~ (NCBE).
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system especially for the treatnent of epileptic
di sorders, centrally induced clonic and tonic
spasns, states of psychol ogi cal depression, anxiety
di sorders and psychoses. In these cases; the '

- inventive NHE inhibitors may be enpl oyed alone or in
conbination wth other antfepileptically active
substances or antipsychotic active substances, or 30
car boni ¢ anhydrase inhibitors, for exanple with
acetazol am de, and also wth further inhibitors of
the NHE or of the sodi um dependent

Furtheroturey thedn i ntixe mmmapa. relscdfdheg ormylaCBE likeyyise suitable for the

voatmel b BRRTRI oL oL Y5 DR B L bRy o

. bacterififi@ekk. for exanple of allergic, cardiogenic,

hypovol emi ¢ and bacteri al shock. 5 The corrpounds of
the formula | may |ikew se be used for the prevention

e cofyat Ao RLTI 10 TR By o Bl o pitor e

treatmeﬁggfmhb@ﬁc Hizerdsrs\srsce fhegyas NHErdibitonk) dmn also inhibit platelet
prevent the excessive re|ease, takin pl ace after
aggregatm{@mem 1 Bp¥cASIhinhdit erﬁrpgﬁﬂtgthﬁcﬁ{cgﬁﬁve release, taking

o R A Rl iy, o gpRAgs i boptason modon

especiafly of ebnyV llié'[bnaada’abmmtdiehrpmbuwm selactin protelhs This allows
the patl]tcgiwgnbo %gxldgf targ rﬁﬂagé%rggrarﬁ%gf? S ggr? r}f{alé‘vgﬁ{)%rgiqrtﬁ?%%g({educed
and elln‘hﬂH%dn?thﬂoM"ﬁ i ?&b@ibié’fosc&ﬁbﬁ@%@ﬂ\%@rﬁhxb:‘tdf!%fﬂth@ﬁresent

furt anti coagul ative and/ or thronbol ytic
:nventloacwlt!'vﬁjrihegBeﬂmmgldatl\fa)&nfﬂﬁaﬁﬁbmbﬂéé@Iﬂ@l’flﬁamgréﬁlenfs for

exampid B gL alDiE JRedt PRy HogT nofalT pEPR IR

urokma@é‘tét‘ﬁz%ﬂéeﬁb?hc L el fHrordirRBhRgORNIsH, Factof X@ramag(ymstsal ly
active medi canents, thronboxane receptor ant agonl sts,

fibrinolyhierlypdive deedicagenis Aismlspanerrgeepior gnfagonists,

oni st d |
phosph e SRRt bR LE R SRR arlagorPl BpidBif RN e
Combinkd isBidf & prisdh® NHE irhibitdrs WIMGBEOmhmb@anwor with inhibitors
anhydrase, for exanple w th acetazol am dr? s[
of carbopigr anhysirase.yfor examaia with agetazplamaifgoisartitdaly fRQrabe-
NHE i nhibitors feature strong inhibiting action on
the proliferations of cells, for exanple fibrobl ast

Furtherrﬁ@ird thes phvehBvaNHE irdhiisitdrl deqtums stremairihdsiting action on the
proliferations of cells, for example fibroblast cell proilferatton and the proliferation of
smooth vascular muscle cells. The compounds of the formula | are therefore useful as
valuable therapeutic agents for disorders in which cell proliferation constiiutes a
primary or secondary cause, and can therefore be used as antiatherosclerotics, agents
against chronic renal failure, cancers. They may thus be used for the treatment of
organ hypertrophies and hyperpiasias, for example of the heart and of the prostate.
Compounds of the formula ! are therefore suitable for the prevention and for the

treatment of heart failure (congestive heart failure = CHF) and also in the treatment

“and prevention of prostate hyperplasia or prostate hypertrophy.

NHE inhibitors also feature a retardation or prevention of fibrotic disorders. They are
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thus smtahl@aa witstanding egestsiar dhe trapimenley

snoot h vascul ar nmuscle cells. The conpounds of the
formula | are therefore useful as valuable

t herapeutic agents for disorders in which cel
proliferation constitutes a 25 primary or secondary
cause, and can therefore be used as

anti at heroscl erotics, agenfs agai nst chronic rena
failure, cancers. They may thus be used for the
treatnment of organ hypertrophies and hyperpl asi as,

for exanple of the heart and of thefg@ﬁ%s?qﬁ?g@faaﬂfsw also

t {
o pmd Sy L RSB 8 518)  pEBLIRT il et Grcers.

the treatnment 30 and prevention of prostate
I t at HE i, nhi.bi d
Since thete s Hgatiane tloveial Baneai Tor SRavHiAl PaReeT Yt 85 o
compougggg)t?g%% n}-ﬂ;;bey?%r SuitBie FH4URe Prblctiion 4 1RattRienn of ﬁ@h blood

reatnent of fibroses of the heart,
pressur@add@Jf&erd:oﬁasmwllamhmry!efs thn Hubas carssathiey Tﬂﬁ‘bb@sﬂ%d alone or

it oSS S B e B o P G 0 ana or e

“ treatmer?r?éfeé%rﬂ Bl 20 RSF LiRBRItE SFort di@ankple oome unA®re dilrbtics with a

are suitable for the prevention and
thlathethke&Hclmnt loop dhilgtics) @d@stemr@;gml @sg%pqi@osterone antagonists,

ar di ul ar, _di sor d e
such as?'g( cg] %;ldev\jnﬁﬁpg . q&tﬁg‘igﬁ%?@t@?rgh&é“ te{r%ﬁ’dep
‘[orasemfdlar Huh%thh@ét BRiorigé, ﬂmeqﬁekﬁr@odpmmdaumeea:m@pf&wne Jreay be

' treatment of cardiovascul ar_ di sorders. . For
combinashentb commoange.ar s Earile b Moradeadng AHIE i ETHTR of the

presentL 0%218 h%%ibg%eﬁllﬁgﬁhﬁﬁ% rocﬁl? BSRHAR RtoBech as

such "as or ot hi azi
verapanhm Qﬁﬁ@i@rﬁeammﬂlymmcnm%d;plrhe;ramiemthi é\CI:i)inmb:m der example

e s ol A Al g MO e
partners e@&? g»f%IBé%ér?%ufcﬂrd@rln@td prolPrA8yerol etd earﬁibi@onlsts of the.

resent i|nvention may be used in

' ang:oter@:ﬁb&craitd)mnd\nts Ineccmitonr subtypesgoeh 88 dosalien, igesartan, valsartan,

Omapatli\}/l;{ %e%@%thﬁ @r@%@éﬂn@r}%gg;&% zer% I%Enﬁgﬂsp%@gnos"i‘r@receptor

agonzsts'e:m ﬁi@éﬁsland éc‘i v%‘t”d%'df polesiuiarhahneks mhtaspgljilblenclamlde
er favora e conbination partners are

glimepiriieh dizzoaide, surhakalimeminsadioand dﬁﬂ‘(ﬂté’ﬁﬁlth%&%@? activators of the

f th
mltochop&a%&oﬁfk‘ Sstg?}g ) %%%‘H%a@ %rrl%!a Fﬁ ecshgﬁﬁgl'r)] ifhibitors of

further p\éﬁé%&%ﬁannelﬁa%blﬁ lakadv1.8egtepat r| | at endot hel i n
antagoni sts, renin i nhi bitors, adenosi ne recept or

agoni sts, inhibitors and activators of potassium
owing 1§ 0SB N RO ERP i 88 o as
antiinflafrMS4t8 RS drudet invafehanitic tdvens, inhibition of the release of mediators of
inﬂammation‘ is notable in this connection. The compounds can thus be used alone or
in combination with an antiinflammatory drug in the prevéntion or treatment of chronic

and acute inflammatory disorders. The combination pariners used are advantageously

steroidal and non-steroidal antiinflammatory drugs.

It has additionéily been found that NHE inhibitors show a beneficial effect on serum

lipoproteins. They can therefore be used for the prophylaxis and regression of
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m tochondrial ATP-sensitive potassium channe

(m t oK(ATP) channel), inhibitors of further

pot assi um channel s, such as Kvl.5, etc. Onvng to
their antiinflanmatory effect, inventive NHE

i nhi bitors may be used as 25 antllnflannatory drugs.
In mechanistic terms, inhifgjtion of the release of
medi ators of inflammation is notable in this
connection. The conpounds can thus be used al one or
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in the mfg%g{}?ﬁsf ||rr]1%b6?g yﬁ%goﬁﬁ@ n%rglﬁa F!ﬁg%@? E)%B%lli&gcfé %%?g%n[ﬁéhnt

reductlobhﬁ e ??'H; b@ﬁfﬁr&iﬁ)‘i‘\ 4ig4 bﬁé&h@@e@én’r}%er@bﬁﬂ% melmtrtrB@f the
y elimnating a causal risk fa

cto
formulail thnéreﬁtee mdvaciaiggotisky Tiner usesioy tWB@ppf%IM adgmegbﬁament for the

voatmeSl S i AETERLE o YRR PSR P B e

preventlbﬂmf@tﬁéfbéeh@éléi 1o@ tife Prepdratidn ofal redicamentrfor the preventlon
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“and treeélsmet:Dfadiﬂhfbrqs@iei‘oﬁisgfﬂrfth@ arerayaieRygct MEFITHMEN

preve ntlpﬁrﬂr&et?%e'}tﬂ%‘egn? 8% %@:a%bé %cﬁ]&%dtﬂiﬁelé@éﬁ@ﬂ ichyidshaberlelsNdr the

or mu t'herefore advant ageousl
preparafib@f Hyred |@éméhﬁfcrﬂﬁﬁ@@raterﬂ&nncﬁnddramme@éﬁ%ﬁlﬁeﬁ%ﬁs 'lnﬁtéced by
treat nent of erchol es I em

endothRpsTaRGton, (1 (S ReBREAIBRE PR S} B dhe pravepfion and
’trea’tmer?n‘tt &ez{tﬁgﬁ'%‘éf%'rési u%u&ébe Oﬁeﬁ@{sﬁid 3} tRéE prepRdiicaoent

revention treat nent of atherosclerosis
medlcarﬁeht ﬁ)hm@pmanhd)n anmddfeaimwﬁ ot atherasciaspsistiadyged thromboses,

d
o 2R TR MO o

the ™ prepara
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- congestRESYEIH fa@[]rea@-lﬂ gat ﬂﬁ}ﬁre@érﬁihﬂn&l‘f@smbdmmm forcthegaevention

thronboses or the arat i on
and trea‘tment béhm@olgﬁes@ﬁolgﬁuatlm@&qq@ﬂ c?qﬁpélg}q%ysﬁmn?on -induced

chol esterol e
coronarg Jer G B Iy DR (R R e Epgparation of a medicament
for the t@é@ﬁehﬁ@f@ﬁ didcrpers m&tdmbldaimgsewltm bypoteasivesphstances,

a nmedi canent for the

preferab[y with angiotensin converting enzyme (ACEY} inhibitors and angiotensin
receptor antagonists. A combination of an NHE inhibitor of the formula | with an active
ingredient Iowenng the blood fat levels, preferably with an HMG-CoA reductase
inhibitor (for example lovastatin or pravastatin}, the latter bringing about a
hypolipidemic effect and thus increasing the hypolipidemic properties of the NHE
inhibitor of the formula | constitutes a favorable combination with enhanced effect and

reduced use of active ingredients'.

Thus, NHE inhibitors lead to effective protection against endothe!ial damage of

different origins. This protection of the vessels against the syndrome of endothelial
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prevention and treatnent of cardiac hypertrophies and

card ionyopath ies and of congestive heart failure

(CHF), for the preparation of a medi canent for the

prevention 20 and treatnent of

hyper chol est erol eni a-i nduced and endot hel i al

dysfunction-i nduced corongyy vasospasns-and

myocardi al infarctions, for the preparation of a

medi canment for the treatnent of said disorders in

conbi nati ons with hypot ensi ve substances, referably..
isolar g Brvention

dysfunciibh meemgi thakNEnnbdiess eravaliablgreediaeBrh

ornula I with an active

and treag%%gﬁg i o%ﬁ%ﬁ: \gqso%?)%gﬁfs?hg @rQPYrﬁs%hﬁard?séés@' eparéBular

intermitt@Bt bROARAlEN athenRdriegid el bthecssderbsiselefihesntricular

preferably wth an HMG CoA rtgductatse rgri bitor (for
hypertraprarayicedilated samtiomyspaipy AN ERMPSHC ¢IRArqest 1 er

bri ngi ng about a hypolipidemc effect and thus

i ncreasing the hypolipidemc properties of the NHE
It has addiibiillBeedi fouhd that NHEainhibitorssarietauitesleainfthe diegnent of non-
conbi nati on with enhanced, effect and __r 11S.6: :
insulin-cappnen digbetgdmIBDNED ryiien sase. ft gy R g fiesistance
: Y€ cRLOtieSId A5k 16 BARAMS ihel ardriagsicadctivity and
15 restragﬁo?glﬁ lteﬁlﬁgcgéﬁlgd}eﬁ{sé T ?‘%ﬁprot_ ection of .the vessels . _
quality cfgiaé eftct dfehs wodmundsfoldhe itvestipa by Bomiipyiag iReT wih 2

. .nmeans that NHE.inhibitors are.. i .
viguanifepughes FrespeniT-gHtY ah g ELEAE LI FoPEHIF gy Buride,
glimepint&> %B@\%ﬂﬁde REL.I pRArAGIu¢BSIaEb@Inhbiteasiis a PRAR agonist such as

particular intermtteéent claudicatiaqn,. ather. r%en SItS form
rosiglitanom, qibaitazyicosies with RafnsHERIPAd fsiopEadEsAton form,

. d dil.ated : ' 3 b di d :
with = OB iphipyh S5 B el s BE ARG R o <

are suitable in the treatnent of non-

i nsul i n-dependent di abet es . 1N _wWhich case,,
In additiborio dheapuie, antidiabelis @ acte L T rors ot AL AR ovelopment

- of late clgﬂ}qtliglf@cggstaﬁdi%%{eiie\g?a{nycpt?arﬁ ﬁ%‘?éi%:?é_ 8e i @c8HRANBAIcRR®:Nts for the

and quality of the effect of
preventibhearo@asties obfate iamayefromotiabstes ostisiman giabedmnapprppathy,

diabeﬁcg‘rﬁlli?‘éﬁ%%g? qﬂég&u? ?%Exﬂ?fé.‘t@ i !c?ggrtgp{yggﬁlggwg snd other idisorde-ars
occur_ringln s{%?’;?é@r‘,&ﬁjﬁnt %l %ﬁ%ﬁé’(‘é@. Théy may édgaﬂtaﬁei@@@ﬁﬂ [skasembined with.

AR agoni'st such as: -
the antidiabéld ieaivanesntpidesciibad above upder MIRMalReatant; Fhe

combing iR Wik arberRIER dRSras dhos bR Ay s FRrioterh iftpBRAnt in
this conAB&dd. 1 ni de.

In addition to the protective effects against acute ischemic events and the subsequent
equally acutely stressing reperfusion events, NHE inhibitors also exhibit direct
therapeutically utilizable effec:tsagainst diseases and disorders of the entire
mammalian organism which are associated with the manifestations of the chronically
progressive aging process and which can also occur independently of acute ischemic
states and under normal, non-ischemic conditions. These pathological, age-related
maﬁifestations induced over the long aging period, such as illness, invalidity and
death, which can now be made amenable fo treatment with NHE inhibitors, are

diseases and disorders which are essentially caused by age-related changes in vital
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15 In addition to the acute antidi abetic effects, NHE

i nhibitors counteract the devel opnent of late

conpl i cations of diabetes and can therefore be used

as nedi canents for the prevention and treatnent of

| at e damage from di abetes, such as diabetic

nephropat hy, diabetic negﬁopathy, di-abetic

reti nopat hy, diabetic cardi'onyopathy and ot her

di sorders occurring as a consequence of diabetes.

They may advant ageously be .conbined with. 20 the
organs & thd fabetior theeelocamhesorde snereBaigoliBPe taRberRIASHIg

_treatnment. The conbination with a beneficial dosage

organtSiigrm of insulin may be particularly inportant in
Disorde.tshc;o% :@%EHEPMth o addlrgddtiLABdIE ihpainnetieatwitte age-related

eftects agalnst acute ischemc events and t
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copciay e 1 EPAEL R 8, HAu00p8 opotananl
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~mani feéstations of wear of organs are

) , .for example, .
faiture (CHE) and cdsptar éhe sptneet andespedalbt ioy ?heym?ﬁ’eﬁﬁgﬂ Bl 3%
vessel.s to contraction and rel axation reactions. This
related fQgBs OLCAPEH- decline in the reactivity of vessels to

in this c6RB%E ' GddfiicRABinEAbAXS thait stifhnriotendivecmedivanzents such as

essential process of the cardi ovascul ar. system and .
with ACE hulsibitérs, ahgiotensimeagamior FAA0RRISS id&{?‘ﬁr‘?scﬁ% ! ?”%ggn'StS’ ete,
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highly significantly by NHE inhibitors. NHE :

life. inhibitors are thus outstandingly suitable for

The inventive compounds are éﬁective inhibitors of the cellular sodium-proton
antiporter (Na/H exchanger) which is elevated in numerous disorders (essential
hypertension, atherosclerosis, diabetes, etc), even in those cells which are readily
amenable to measurements, for example in erythrocytes, thrombocytes or leukocytes.
The compounds used in accordance with the invention are therefore suitable as
outstanding and simple scientific tools, for example in their use as diagnostic agents
for the determination and differentiation of different forms of hypertension, but also of

atherosclerosis, of diabetes and of diabetic late complications, proliferative disorders,

etc.
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the treatnment and prevention of the age-rel ated

progression in endothelial dysfunction, especially

of intermttent claudication. The NHE inhibitors are

thus al so outstandingly suitable for the prevention

and treatnment of myocardial infarction, of congestive

heart 15 failure (CHF) and,also for the treatnent and

especially for the prevention of age- related forns

- of cancer. In this context, a useful conbination is

that wi th hypotensive nedi canents such as wth ACE

i nhi bitors, angiotensin receptor antagonists,
Moreov%%lﬂl—g u’ﬁ‘ﬁbﬂ&@%re%ﬂﬁé@l@%?% tr&€hnent OF diotders (human and

ol'i smnormall zing nedi canents such as

veterinagyahast&t by bhotaeiai argl by em’rszoa hehediseasgsoiiitged Pytmatozoa

are in pagieLies realaghisaders Byidads R0 PofcRi Fhiohy
The congk‘?d?\]lﬁq%y%dalg’cf) QP RASE NG dddrits WY the doatrel of sigkmghpayasites in

of e. The inventive conpounds are h
human afd eetarinary mediineasd s iecrop| RrOIEEHOR: oDd"ﬁ[ﬁF?BP%i%ﬂ“’e” to the

25 antj por.t I H exch
use as &),agel §et(9]é(£<? gkiag g%??sq Qs zﬁ({ﬂpgﬁ‘&lde%r%c?gﬁféﬁhﬁﬂl irdicine.
The conﬁ}&ﬁfc@ﬁbﬁﬂ&%@theﬁ*&@b@b@&an’@gebusqumd tse dlbios er etdmbination
are readily anenable to nmeasurenen

with othev(qulcamwtéloyta@l‘é%jﬂgé@d'e@ﬁ? BfR5ERaIEY %F"E?G@‘Eﬁéﬂ%'i}ttfé’é the
weatmed( & SRERGPSF "I ief OEEREAARET it bivbSy s ikomiers,

andi ng and

sleep- re%’tb@fﬂa!sﬁ:rﬁombérdefrarsleeqaﬂpheas Joftsmeringusfeacage and chronic
di agnostic aqgnt S

f h
renal disnriees & epues oA Talure BRI e KORek e aff Jisprders o
mtestm%%n&lo%o f" haélg&fl %Féés‘?{r@sd)fsess‘éhhﬁl' petessidAdobdisorders of the

l'Mcations, proliferative disorders,
central ©$rvoug 2ystivat, exﬁ‘dmrdeﬁsﬁelsnﬁm@ff@ﬂﬁ\ﬁ eveaxchapility; gpilepsy and

the tr atmat of d| ers
centrally mg{lgggé BV g@tngrqrep e&pf %ang!g a%rﬁgeﬁs\((ﬁ{c? ésr’é@aggiéhoses of
:schem!b %%8? B e PERIIRFSPor ritrd] Mepadus systern omaf afroke, of acute and
sorders 1 n humans and coccidiosis in poultry

chronic danmgmosami disaickers ofiperpher aéQF%jlérﬂrsl'”ﬁtﬁ Ce%%é’dc%h‘?f"'g?mlc

| f Ki te
ovents G EReABAB RIS 4P UPRRaEI Y SR pesgpoliom. o

thrombd3ie¥e8f diokdids oFBRaRsfunRtiod col infgtatiost b}bémtodaEanES nef disorders
parasites in human ‘and veterinar

caused byrepoiotiudiahdysfuaetian, oh ereirgea @8&&’@( %&i B“L@Wa’f'gﬁﬂ’% se

preserv%tlé)qnggg | ggé %gﬁjgﬂgéiaﬂ{k foWsthleélr}ﬁ'Bc b& A0 UEé ir? éurhglcal

prepart ng 'a nedi canent for
operations and organ transplants, or for the treatment of states of shock or of diabetes

and late damage from diabetes, or of diseases in which cellular proliferatlon constitutes

a primary or secondary cause, and for mamtatnmg health and prolonging life.

The term dementia refers to a decline in intellectual capacity. it is understood o mean
in particular the decrease in memory and thinking ability. Dementia in the elderly or
senile dementia refers to a progressive, acquired intellectual decline in people of
advanced age which is atiributable to structural and/or metabolic abnormalities in the
central nervous system. A-pproximafely 7% of the population over 65 years of age
suffers from dementia of varying severity. The causes of dementia vary. Alzheimer's

disease is the commonest form, accounting for up to 50%, followed by vascular
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10 treatnment or prophylaxis of disorders of

respiratory drive, of respiratory disorders,

sl eep-rel ated respiratory disorders, sleep apneas, of

snoring, of acute and chronic renal di sorders, . of

acute kidney failure and of chronic kidney failure,

of disorders -of intestin function, of high bl ood

pressure, of essenti al S%ﬁtension, of di sorders of

the central nervous systen1 of disorders resulting

from CNS overexcitability, |Iegsy and 15 centr% r%
dementiaﬁdwr;hdas:mnﬁullnﬁatmhdemenbﬁ ancace@birtigRs PEihpse two Tforms. Much

rarer caﬁgg S 3F0. ?aqpé‘ﬁ't ¥§$r? Sﬁgsfe\f;\ggé pél g%rﬁlgrﬁegz ﬁ%{?&?gﬁfdlstd??ers

such asqqﬁﬁtﬁ}%ﬁ&ﬁjs chBFONRRd gén‘ﬁﬂ:@rébblléﬂétaﬁki@oadelPsarkxﬁsomsm Also
eripheral organs or |inbs caused by jschem.c

known io mmumrmnda%d@wegtla%foilm Be¢e P%%‘?Céateefw VA infections
d
o B G Y s,

ectoparasites, of di sorders 20 caused by endot hel i al
dysfuncti on, of pr ot ozoal ord aria

Tre coreep! Obmmwatpnéﬂh%ﬁwns'ﬁé}aé& e aiBpp e € regnotit o
stablllze ﬁ% gﬁ)ﬁ S%C&dtﬂflssa{ndft%s 3Rohid 188 SbEdive Rifferdronce by new

ranspla for the treatnent of states
mformamfn sheelysfunctibnslvatres brain.dhis passiblelwithdee Bicoph the prevailing

i abetes, or of diseases | whi. ch
cellular e PEioRBMSERARrELTP) (st sl E<Banel agpgets and
mecha ?ﬁ#fé%f g@?g?]rg%nﬂéﬂ ahAickashration (Nedraycriisgiong63-474. 2003;
W enentia refers to a decl

term

. Brain Rés1BediheResIRev c4pad0-8Y, 2094 Bhysieldrat 8657 e gh0) n

~ particular the decrease -in nmenory and thinking
ability. Denentia in the elderly or senile denentia

‘One of t@%frﬁbét |hﬁ)o€i*ta'ﬁ't 9@@1@#‘@ b¥ the Beflm whichntfermetionil stored and

Ine i'n I'e. of advanced ag ich
processatitis b @Dbeamugtfam@mraﬂt mﬁmgetr?@t“dﬁlﬂ“rfbthat certain Paﬁems

of electr)ﬁ%gr% &\aulléﬂolae@e@@ztgggpﬁﬂl ﬁ%rﬁlpﬁt%cd?ﬁﬁd’é’l‘ééd% %hﬁﬁ@es in synaptic

popu I on over 65 ye
efficiencyIBlis§ dhtialcmdF O Pheisior 322 3611 -368;, 1B7AT) wbmhrarey}owm@éefrw to

causes of denmentja vary
as fongdemmpwdentiaionigr 4Eb A wErchdr s egeatefi B G in
[ dg t tand LTP |
ovor SR TE BFoB  prao LTP
now reghﬂi&i as andepoataet tammiuteat obihe, nguronal raeewamiss underlying

mzww e e Vel P 85 e Eries with s tem
memory, %Ena[‘ %ﬁ‘? iorg;ﬂ indnRstli) Nedrayce z&ﬁqeew@zg 2000;

|as OWI n /or associated with infections -

Proc Na#l A@cﬂScWﬁA[—DW)B‘Hﬁ-@HQﬁE@th brain tunors or
i ntoxications (e.g. with al cohol).

The hippocampus plays a central role in episodic, spatial and declarative learning and
memory procésses‘, it is essential for spatial orientation and recall of spatial structures |
and plays an important role in the control of autonomic and vegetative functions
(McEwen 1999, Stress and hippocampal plasticity, Annual Review of Neuroscience 22:
105-122). In human dementing disorders there is usually impairment of learning and
memory processes in which the hippocampus is involved. Animal experiments on other

mammals have shown similar results.
Thus, it was possible to show that aged mice have deficits in spatlal memory and in



10

15

20

o5

30

The concept of nenory consolidation is based on the
ablltty of new nmenories to stabilize over the course
of time and thus becone |ess sensitive to
interference by new i nformation and dysfunctions of
the brain. It is possible with the aid of the

prevai ling 10 cellular nodgl of | ong-term
potentiation (LTP) to investigate essential aspects
and nechani snms of nmenory formation and consol i dati on

Ne : st 9 '
the LTP&NTSS;;Q;E\;E{ ;%Bﬁ@%loé&%xgdtgghyﬁi:%an R‘gﬁ tnF%Ego %%'he LTP
simu[tanzegpoL@y gﬁdgﬁg Et} oS LadAERe I(B%E}; of 891008, Ahe-td18tddl dfacts in

fon’is sto nd 15 processed is
spatial thBfmoRy BROSEIRd withrelefents inl thetlate ploarg fduppeeesIRAl Iong-term

sotoriAna e hSn o SRS U b T Ao
pathwag?]%gg\!seﬁl ’t@%?%ﬁ Q?’Qt—'ﬁ@z@lg EGTR Sdrrmtam p001,28&1te and

are now referred to
chronic agotinagxpesuvereverssi age- rﬂtate@lrdetcrhpes imthe RAveipefJang-term

potniaibnrs A e L kSt 5ttt oy

hlppoca'ngDa‘f IN{2B Baf‘?c:t Sart fhiffvagegdiatsticiasnges intpray-termt potentiation
onent of the neuronal mechamsm%é i ng

and spatlelalearmgg imithenfeisonsr. 344 ratsJ NaureRg!.2 at a weak

It was pgqﬁsbﬁaor r ?‘Og\%,]lgs\{!g} %’Fﬂi’ﬂg ) (%lﬁtrﬁgs il raYu Z%anggl@%%%}gﬁustratlon
of beta-aﬂgﬁbsd psgﬁw‘emat ttﬁﬁpépt&!ﬁs aﬁ\&réelyﬁffﬁecen”l[%wjjﬂ@[fere with

The hi ppoca ays a central oy
malnten@ppgdjtaﬁr@of efrabi @qaoayﬁﬁ%&q %gs,wpeaq;t&} p]rorql c tﬁ%yb ta~amyloid
pep‘tldeina %ﬁg%ﬁ%éﬁg& térm ﬁot?ﬁﬁﬁﬂér‘t  rat ﬁ[pp%@éfﬂp@ls is N- methy]-

spatial structures and
D- asparl@ét@)f@c@ﬂot-nmlpbadenr mtrseoﬁfsetﬂ:rye( “buperzéte Bf Neurassbhei-

279: 187"'5@’155‘8%% ah egé nCtQ%P?’CM%%%yﬂé\?P%dP{?@éur oscﬁgnce
AthEIm%?'S dliﬁ"e%%elaﬁﬂos i duresh JdesmnBi Bisl Stis 858e831-BhGuesviciene et

alrment of learning and 30 ne
al, 2004pt\xmm eﬁiuchowvbuthccteﬁeratecﬁ)§@GMD%TPSN A?\Pot\yt’e%1 transgenic

mice. N@VWQ'@P'?%[‘JE@% ﬂﬁ%so}%%%:cﬂg q@os& tﬂ%}f@péﬁﬁt%t ﬁf fhe LTP
and of rﬁ‘%’?ﬂp{lﬁﬁﬁ%’u&%’ By @'&f;iramt §ndi Bhelfistaasewmtibijoraride ithossalso

ared wth ung m ce, and hat
employemlmthumarpnﬂdzmimehe théf!tapyS( ek Qiredaghy Péaﬁgéﬁszmg Parsistent

mproveEATR aviaptei ba Rty ions 8o AP fiifpe mode after

rolipranf@é&iieht UCIivest. @ 1akes!-84.) hi ppocanpal | ong-term
potentiation in vitro and are attenuated by drugs

that enhance the cAMP signaling
It is thus to be expected that substances which improve the LTP will also have a

beneficial effect on disorders associated with cognitive impairments and dementia.

It has surprisingly been found that inhibitors of cellular NHE5 enhance LTP. A memory-
improving effect of the inhibitor in dementing disorders such as Alzheimer's and
Alzheimer-like forms of dementia is therefore to be expected. The use of an NHEDS
inhibitor has the advantage over_the active ingredients employed to date for these
disorders, such as acetylcholinesterase inhibitors, that systemic effects are expected

to be slight or absent, because NHES is expressed only in neurons and is therefore



10

15

20

25

30

5 pathway. Proc Natl Acad Sci U S A 27;96:5280-5;

Fujii & Sum kawa 2001, Acute and chronic nicotine

exposure reverse age-rel ated declines in the

i nduction of long-term potentiation in the rat

hi ppocanpus. Brain Res. 894:347-53, Clayton et al.

2002, A hippocanpal NR2B.deficit can mimc

age-rel ated changes in |lofg-term potentiation and

spatial learning in the Fischer 344 rat. J '

Neur osci . 22: 3628-37). 10 It mas_&osslble to s$om1in
brain-sp¥tNie (And J. Physiol Ceih Rhysied g2fiii: € Hrdrfal (SN

adm ni stration of beta-anyloid peptides that the

pepti des adversely affect LTP or interfere with

NHE5 |rﬁ'i‘ﬂ%1f?)tr§ BAS ﬂ%r&f&ﬁé %thaﬁ:%efo&h@ PEntAR90 of ﬁempdegemearatlve :

I'on produced bet a-anyl oid peptid

d.sorderalmm nmagmeawtwpdmmerﬁw@sqrﬁe?saiu @%%?ﬁfiﬁ% in the

elderly, 6|=zr;§ét.¥%§, J(%-S%ﬁ%gr Mt a%cs%%é%{ égcf:}?ﬁ%ﬁ'\?ﬁ@%nﬁlhhﬁarct dementia,

combma%%ﬁsJd??!ﬂz%bmB?‘é@hcﬁéer@brcﬁ@@BulaSy[rsapters tpuasauﬁabomy prien -
ani mal- nodel s of earl% Al zhei
§0

di sease.
diseasedrpoiygiRaBoioe [xp@nBion; GHorders s as ggrle%a mplg, EKV“ b@%@ s

" chorea :;Eeﬁd ﬁ&bbp%l%%%ﬂ@m%gﬁs LAGYErkiRBoRYtn, 8RE %ﬁhﬂir@ﬁng ea@yiory.

transgenic m ¢e. Neur obi ol
NHES irlitsitdrs 58S fither duiitabkesfop tresirbatenerd of see@dary lementias followmg

t of the LTP f
e bR e TR YL e,

r@@gj [ hsthera Ye &
_ tumorsqj ﬁ%@gﬂgégﬁgdag lﬂ%\l .2 O%I ng’lgflsiﬁs?ent [ rrgl)r/O\(/errent

in synaptic and cognitive functions in an Al zhei ner
' use nodel aft rolipr i 0 their
The lnqu@nlfggaeggpla?t F;?to the Pﬁﬁ&ft‘aﬂa %éﬁg&gﬁ%% gféth?ggfinulﬁ"leaﬂd their .

ehifPropviee e iBdiosimdntal so have a 25
pharmalgengaﬁ}zl a?erye@Pect on di sorders associated with

cogni tive inpairments and denentia. It has

The invegon 2 %rh g(%l@ges he %rﬁefg\%meb%nﬁop ﬁhrrld?ih \/Qﬂehﬂé@f &f Dmbﬁﬂéitélgive_ use,

' compnsiri#"‘ér*?bﬁ@étn}éhrﬁéﬁﬁﬂbf Q@omp@@hd&lfskhesiurmuai and/bepher’ s

- | f f
pharmats.tissliy eneemapisesals tesronantias Bgcianisiot Bims vEikfary or
phytopr%gpﬁ\petf ﬁge O\éﬁéﬂé Egs %ngtér’cg vés ucﬁﬁit%‘?‘aﬁmﬁﬁﬂiﬂ&w&ﬁ th@ formula |

and/or @%%Wdrﬁfﬁ@ehﬂ@ﬂtﬁémtahib|slaltttbe|saof tahene e it earniination with one
fects are expected to ba slla ﬁr absq t, because

or moreltlﬂw pharsgsolagied asivg ingre SIS FAE Y er efore 25
brai n-specific (Am J. Physiol. Cell. Physiol. 281:
C1146- C1157, 2001). NHE5 inhibitors are therefore

Medicarlitsalhiehfoomprise 4 contpoent athefumsdrebeniss abarreaceutically

acceptable salts can be administered, for example, orally, parenterally,
intramuscularly, intravenously, rectally, nasally, by inhalation, subcutaneously or by a
suitable transcutaneous administration form, the preferred administration dependmg on
the particular characteristics of the disorder. The compounds of the formula | can be

used alone or together with pharmaceutical excipients, both in veterinary and in human

medicine, as well as in crop protection. The medicaments comprise active ingredients

of the formula | and/or their pharmaceutically acceptable salts generally in an amount

of from 0.01 mg to 1 g per dosage unit.
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disorders, nenory inpairnments and denenting di sorders
such as denentia in the 5 elderly, Al zheiner's,
vascul ar denenti as such as, for exanple,
mul ti-infarct denentia, conbinations of Al zheiner's
and cerebrovascul ar disorders, tau nutations, prion
di.seases, pol ygl utam ne expansi on di sorders such as,
for exanple, Huntington's “chorea and spi nocerebell ar
at axi as, and Par ki nsonism and for inproving nenory.
NHES inhibitors are further suitable for the _

The exclpieataith afe seitablddoytheatesirerpharsrrevioa) formulgfipnoare

familiar %S%%%ig,%ﬁlgd% []ﬁerlg Toerg | ?r?pssis? ﬁﬁ@lre@s%( fe?t[}l%@\ﬁ%‘a; ?gﬁ‘gdﬁlﬂion to
solvents? %%ano?ﬁveri%rutp%%&@%’ﬁy%awé mbrtenhpientd eadi othenadtive ingredient
r

er relates to'the use of the conpounds of thc?.
carriers fibispdssitile &ndse Hior exapiig. reatienidppia, DiEPeEsaLlis-dyniisiiers,
X salts for use as nmedi L nvention al so
antifoams, figveungs, pﬁ%%i?rg@ﬁ\é%&g S ﬁ%sn ,Oll\é/%lzc; Ef‘?éﬁar y or
phyt oprotective, use, conprising an effective anount
of a conmpound of the fornmula | and/or o

| f g .
For an qeakadraiseitationl pymaiepHti| corappuncsrib aged yith thpgicitives

: di cines for. rdtBBiYer@ or imdYY HPRSRE @Rk ctRverted to
S“'tabieﬁrethiscBﬁ[E’PF% %Wg?ﬁﬁg’i%gggﬁ%ﬁrﬁnof a conpound of |
the suitdthe dbeadgeifamis, 20chrd/tabletd, caatsthiabidehardaalgtin capsules,

acceptable salt thereof, alone or in.,.c | [ i
ccucousalsShaI ) S Hesbara PR A b
i EREMH, dhRMBEIES MAHrRRILEA ERIHcRLE priagsiumd
inert car@%rﬂi%h?%r ?F?Q%F I t's gtﬁazr_rmceu{i cal | accept abl e
phosphate| fastasen gheoad mristarchr i@opartlwlaem@pst@{c\%@plW?Para’ﬂon may

.. parenterally, 25 intranmusgcul Yot S

be eithef G oy ot dou Py e B IR ERABIEGr il GalRA Eamples of
useful ohﬂﬁcérrie?#‘ bt kbl EpRBARUirANRRKSalld b BhFhaladilspsuchoasrsunfiower oil

the preferred adm ni strati on depending on the :
or cod lipawrdil.cul ar characteristics of the disorder. The

conpounds of the fornmula I can be used al one or

together with pharmaceutical excipients, both in
For subMRhREGHETPEr@itEnkbub braTiravemdus ianiminiatatien, | theaictive cermpounds

protection. The nedi canments C?”P%lii%e active h lubilizers
used, if fegjresiithttse SODSENCAS CHBYOMATY TP WIRIPYPOPRePYCN 85 SOU ’

emulsii@RATRRRYE bEdbichi 66 %ﬁ{?%ﬁelégé L3 B6AYAPblSoR cRemulsion.

per dosage unit. Z
Exampidd\6f @3efupscsivérits wire cwaterepisysiolaglcal salinet orenlgehals dar example

h ical f i famli
ethanol GppAgel, oiCe b ARy Suet Tl st Bucose or
mannitol BMUiEN9 Sr idk 9fixhirebiktRe different solvents mentioned.

Examples of suitable pharmaceutical formulations for administration in the form of
aerosols or sprays are solutions, suspensions or emulsions of the active ingredient of
the formula | in a pharmaceutically acceptabie solvent, in particular ethanol or water, of
a mixture of such solvents. If required, the formulation may also comprise other
pharmaceutical excipients such as surfactants, emulsifiers and stabilizers, and also a
propéflant gas. Such a preparation typically contains the active ingredient in a
concentration of from about 0.1 to 10% by weight, in particular from about 0.3 o 3% by
weight.

The dosage of the active ingredient of the formula I to be administered and the
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sol vents, gel forners, suppository bases, tablet

exci pients and other active ingredient <carriers, it
is possible to use, for exanple, antioxidants,

di spersants, emulsifiers, 5 antifoans, flavorings,
preservatives, solubilizers or colorings. For an ora
adm ni stration form the agtive conpounds are mxed
with the additives suitable for this purpose, such
as carriers, stabilizers or inert diluents and

' converted to- the suitable dosage forns., such
frequencwbf edminigtrtionuderanees th %a?f&nggﬁaﬁ @f%"é%ﬁfc%“i%‘q‘ﬂ the

compouﬁ@%ﬁ%%@ %.;l( Hﬁ—(ﬂ QIS %n%l?ﬁa%&blﬂﬁdoé@e%’y bme@iﬁ@myog

use inert carriers include
treated, BHd As@bhahe @&gdes,lage meigte sindrindizidieh EaspONBYEASSS ahihe
phosphate, |actose, glucose or starch, in particular
mammak & hedieaieth. The preparation may be either in the |
formof dry granules or in the form of noi st
granul es. Exanples of useful oily carriers or l{l. ¢
On ave@gbym@tdsanqnﬂ)see@‘a abingognd ghthealordiias! indbe Kass © 3 patien

fl il d I
weighing abeu deba s abloadh Brslioalie’ Blsrdlroty DBk HpaoeRwhost
30 mglkgC Péf@ra%gf"ﬁ"?r@ﬂ@ ot5&dy wefghddaiacatk sitddiionbgfor instance
nces

custonary f'or this purpose, suc

'lmmedleﬁelylﬂﬂénszlé‘esng apmetisistates & B'Shf"[]?‘t”ﬁémse%?rbh@i‘ﬁg dogages may

conve ed t t | heart attack
be neceggat, g BI]a h% é%ﬁl‘f t\)/f;’ ﬁ%ﬁgﬁr‘é@ﬂaﬁg&e?@lg%agﬁg |§8I ceéal attac

patient lﬁl%hb r‘rﬁef%wé'géﬁ@ tht,. up @lli 368 imlrgik@ peedapny, D ﬂ@@%ﬁﬁ@lﬂ( The daily
gl.ycerol an ditiona al so su ar 4S0

dose candeudsdanieroneahaTs) 1ot srarpin s thar B RoSHER
of the different solvents nentloned Exanpl es of
sui tabl e pharmaceutical fornul ations for

ExperinRtiainigstriptiorenand examples m of 25 aerosols or sprays
are solutions, suspensions or enulsions of the active
ingredient of the formula | in a pharmaceutically

lvent, in particular ethanol or water,

Lstofaﬁﬁﬁﬁ$kﬁ?§?ﬁ%§ of such sol vents. If required, the

formul ati on may al so conpri se other pharnmaceutica

' exc entss s, surf Nhina. 2. )
AMPA s;( albﬁ!pq:%p%cg 38 hglgmg% \%ﬁgégﬁpgﬁ‘éég@e@f ar%ﬂ'nlnoS hydroxy

pr ep@@b{@ﬁsé,g&d}@u Yropsiaéns the actlve |ngr ed| ent

in a3 centration of from about, O. 3 R}b
CA1 wei giGA =icorpasmmanisr(ATABAN SEWED). &Psr?%o@ "83"' pocampus
wei gh? The gésage of the active ingredient of the
EA form‘irkYI PPB@2 adni ni stered and the 27 frequency of

Epsp adm @:kéﬁdt@l‘y‘ postaspeptc potdrital pot ency and duration of
t'he

action of
ESt electron spray
HEP n-heptane ' _
Conc. NHg  saturated aqueous NH3 solut:on
LTP jong-term potentiation
LTP1 early LTP (phase of LTP)
MeOH methanol
mp melting point
MS mass spectroscopy
NMDA o recebtor—coupled channels which can be ac’;ivated by N-methyl-

D-aspartate
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conmpounds used; additionally also on the nature and

severity of the disease to-be treated, and al so on

t he gender, age, weight and individual responsiveness

of the mammual to be treated. 5 On average, the daily

dose of a conpound of the fornmula | in the case of a

patient weighing about 754kg is at least 0.001

ng/ kg, preferably 0.1 ng/Kg, up to at nost 30 ng/kg,

preferably 1 ng/kg, of body weight. In acute

situations, for instance inmediately after suffering
RT  apnetbemdermipesatiire hi gh nount ai ns, even hi gher dosages. .

may 10 be necessary. Es ' {n the case of i.v.
STP  adni ﬁf‘gft‘rt‘é'fmQﬁferﬁ'é?prﬁgﬁg%%@#ﬁpg heart attack |

pat i lVaréfdeard ntensive care unit, up to 300 ny/kg
THF per gégbaﬂr}@§ be necessary. The daily dose can be

di vided into one or -nore, for exanple up to 4,
: | d| Ldual doses, X _| ; |__ A i [ 1 dro-
Example ) hPiing T egp S RER G 22 HRIGYI R R SotRddro-
isoquindiRCERNBEnEaHEELEBnamdw alisydibcichridan: be activated by
a- am no- 3- hydroxy- 5-net hyl isoxazol e-4-propionate 20
CAl CA = cornu ammonis (Amon's horn), CA region 1
in the hippocanpus EA ephyl acetate EPSP excitatory
post - synapti c potenti al _\%JS*N\ fon spray HEP
n- hept ane 25 Conc. NH3 Qatur atdd aqueous NH3 sol ution
LTP I ong-term potenti ati op LTPNH%arI y LTP (phase of
LTP) MeOH net hanol np nE g point 30 M5 nass :
spectroscopy NVDA recept|lo pupl ed channel s whi ch can
be activated by N methyl>~faspart at eCI '

‘ 2H

Cl

Cl

0.36 g of guanidine is suspendéd in 30 ml of anhydrous THF under argon, and 0.40 g
of 4-(6,8-dichloro-2-methyl-1 ,2,3,4~tetrahydroisoquino!in-4—yl)benzenesulfonyl chloride
(WO02003048129) is added. The mixtu re was stirred at RT for 24 h and then the THF
was distilled off. 10 ml of water were added 1o the residue, and the precipitate was.
filtered off. It was Washed with 10 ml of water and dried in vacuo. The solid was then
suspended in 10 ml of EA, and 10.ml of a saturated solution of HCl in diethy! ether
were added. The volatile constituents were removed in vacuo, and the residue was
suspended in 10 ml of EA and stirred at RT for 5 h. The précipitate was then filtered off

and dried in vacuo. 0.45 g was obtained, mp 140°C (decomposition).

Rt (EAMHEP/CHoClp/MeOH/conc. NH3 = 10:5:5:5:1) = 0.30 MS (EST): 412

Pharmacological data::

NHE3 and NHES test des.c'ription:-
in this test, the recovery in the intracellular pH {pHj) of LAP1 cells, which stably
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28 RT roomtenperature STP short-term potentiation
(phase of LTP) THE tetrahydrofuran 5 Exanple L1:

-N-Di am nomet hyl ene- 4- (6, 8-di chl oro-2-methyl -1, 2, 3, 4-t
etrahydro- isoquinolin-4-yl)benzenesul fonan de,

di hydrochloride O ~,NYNH2 O=S NHz 2HCI 4 N' A 10
0.36 g of guanidine is suspended in 30 m of
anhydrous THE under argon, and 0.40 g of

4- (6, 8-dichloro-2-nmethyl-1, 2, 3, 4-tetrahydroi soqui nol

N e e e
acndlflcaélgaé%as?rget;gﬁgme‘ﬁﬁ% H Fédolv!eﬁ?d% &t fn edéh Thd&fbivaiehatefree

resi due, and e precipitate was
cond[tioﬁlshr‘i gHeech s 6f fuhttiowing W$BeTo tiis kndothel pHifwamgeleraingd with
dried in vacuo. The solid was then 15 suspend 8&:'}5]]}] th
e

 the pH-s@nsitiveEorascerit@lys BGECE G4alapdaedrossuEreanes

oo LS s T Bl sy

BCECFLAMi @;fl bEfAeRNHSCI bufest: at 5 RMfabolise@l, 20meM NH4CI, 5 mM
I pit te was .then filtered off and dried in

KClI, 1 nvmqy@m 0145!\/19\/1@&3% a0 milh ekbpesp5 1AdQanses Bt Pt 7 dris.
HEP/ CH2Cl 2/ MeCH conc. NH3 = 10:5:5:5:1),= 0.30
estabhsNEd @\Eﬁﬂ) M Kat). The irhasatutasiasilideationas mﬁHE%A QMdvasimg the

oo e TG R Pl e o pmpchonce, o
e Ko@am@%acm%%ﬁg&g@p%sz??%Mw«a&m #RC12P04. 5

mM Hepes, 5 mM glucose; a pH of 7.4 is established with 1 M KOH). After the washing

operation, 90 ul of the NH4Ci-free buffer were left on the cells. The pH recovery was

started by the addition of 90 u1 of Na*-containing buffer (133.8 mM NaCl, 4.7 mM KCl,
1.25 mM CaClo, 1.25 mM MgClp, 0.97 mM NagHPO4, 0.23 mM NaH2PO4, 10 mM
Hepes, 5 mM-glucose; a pH of 7.4 is established with 1 M NaOH) in the analytical -
instrument (FLIPR, "Fluorometric Imaging Plate Reader", Molecular Devices,
Sunnyvéle, Ca., USA). The BCECEF fluorescence was determined at an excitation
wavelength of 498 nm and the FLIPR emission filter 1 (band gap from 510 to 570 nm).
The subsequent changes in fluorescence were registered for NHES3 and NHE5 for two

‘minutes as a measure of the pH recovery. For the calculation of the NHE-inhbitory

potential of the tested substances, the cells were tested first in buffers in which full pH

recovery, or none at all, took place. For full pH recovéry {(100%), the cells were

incubated in Na*-containing buffer (see above), and Na*-free buifer for the
determination of the 0% value (see above). The substances to be tested were made

up in Na*-containing buffer. The recovery in the intracellular pH at each tested
concentration of a substance was expressed in percent of the maximum recovery.

From the percentages of the pH recovery, the IC50 value of the particular substance
for the individual NHE subtypes was calculated by means of the program XLFit (idbs,
Surrey, UK). '
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acidification was determ ned. This recovery sets in
even under bicarbonate-free conditions in the case
of functioning NHE. To this end, the pH was
determined with the pH sensitive fluorescent dye
BCECF (Mol ecul ar Probes, Eugene, OR USA; the 5
precursor BCECF-AMi s use%%o The cells were first
i ncubated with BCECF (5 p BCECF- AM in NH4CI buffer
(NH4Cl buffer: 115 mMcholined, 20 mM NH4Cl, 5 nmM
KCl, 1 nM CaCl2, mM MyQ . 220_mM Hepes. 5 iVl
gllucose; a pH of . 4NFES Héiné@Wshe DUHED K;SMUM-I)
The 'nfrace!'u' af--acteh Fotwas T nducy
was hi er( mRle Teel 1 5 mcub%pgﬁ in NHAC buf er W|th

NHaCr=ftee buffer (133.8 mvicholine chloride, 4.7 10

mVv KCl, 1.25 nM CaCl 2, 1.25 nM Myd., 20.97 nM K2HPO4,
Test de@crﬁﬁldmt\/ldﬂgﬁem expermap s, hiEpaaampusceraions (HHiEe) 7. 4

is established with 1 MKOH). After the washing

operation, 90 pl of the NH4CI -free buffer were |eft
Experm%!ﬁtélrbﬁ) 8héis. The pH recovery was started by the

diti on of 90 pl of Na+-containi ng buf f er 133._(;. WNL[

The LTFNaarCthe GAT! regickOls, thel TR wiiahdars been best Gharagfefizedi yio- The

s R G PR g o RO e

over seddial Bo@k)ih vR&. In itmmmmﬁ]e(slrehmk e whishrwas based on

e e e o o BT e

within’ th?'Qe ?1)65% \"F\‘r%k %@ed L?lln%'i‘ gF ReQfostHicEMm @{1@) tduy 1’{"(—9@ Eur J
gap from 510 nm .

Phamasbhseaueat Odhaﬁ@@)s I Inaf tacents beat conBieed thﬁt P NAL

numbor Lt S AL A% FORA o e SHERlistonce

h § i@ttt of diRgleassad mﬁbmtsamm,s an
S Neur%sdi sbag;rlzgqoggtgg l@{ rst in %u fel‘SSI n Whl ch f

unsaturgied IR, owvé tye maximely aghiewable sadgrigs tyee of £ P ﬁgth tl?ﬁ_|

* i BEEREeh A0S A Mol TSR A o0 e
)

per&steﬁb'éf(@ N@Ur&ﬂ&)tldégtﬁ a4 A7Q 1 90k bﬁmls)l%ﬁ?a:lané)e(mq:ﬂoved or
)[J The substances to be_tested were nade, 25 up

adverselyﬁﬂfmefd biisabstangesul heearlyhd B wBishevs 9ppefakg in our

west BTG AT S50 L s R8s ince

mducedﬁﬁﬁ;%rﬁent driduteiitveitiparic end agléyﬁ LoP. The eaHeré’inmeresfl;tgated is
he 1 C50 val ue of. the particul ar subst

compospi @i eI BaP NEDGRTY BB B SNERIGI RATSE By SREUhR0 i utes
(Nature hs. 853853 é%é:)' bnG'tABS TP ?%FrﬁibneHE)wm&Q usually persists in the

first 1-2 hours after LTP induction (Learn Mem. 3: 1-24, 1996).

The short (30—60 minute) recording of the initial values before the tetanus permits early
effects of the substance to be investigated on normal, unstimulated synaptic
transmission to be investigated. Since the principal excitatory synapses are
glutamatergic (J Clin Neurophysioi. 9: 252-263, 1992), i.e. the monosynaptic field
EPSP is determined very substantially by AMPA and only to a considerably smaller

extent by NMDA receptors, an effect on glutamatergic transmission is thus

simultaneously indirectly tested.

Method: long-term experiments on hippocampus septions (in vitro)
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NHE3 |1 Csp NHES 1 C50 | UM Exanple 1 0.035 0.37 Test
description: |ong-termexperinments on hi ppocanpus
sections (in vitro) Experinental approach 5 The LTP
inthe CA1lregion is the LTP which has been best
characterized in vitro. The stratification and input
structure of this region mts field potentia
nmeasurenents over several hours in vitro. In the NHE
studies, a weak tetanus which was based on the theta
rhyt hm and whi ch i nduces an early LTP which returns
to the initial value wthin three hours was used
al..;of Neurosci ence, 18(16), 6071(1998); Eur J
Type of GhHERAa8] Nef o5 o 104, 2004). It has recently
Age: 7-daeeksonfirned that an increasing nunber of theta
~ burst trains.i guc s an LTP of increasing nmagnitude
StfalniVé(i%arp@ers\{Vséﬂcg OB) Neur ophysi ol . 88:249-255, 2002),
Sexrn&ee' that a single weak stinulus induces an
" unsaturated LTP, not the maxinmally achi vagle.'
Breeders lannatWihkeypanoGmirH, adiicial fight (6niRP thEQQ @BdnAndbm
. Reymann et alL, Neurosci. Left. 1998, 253(2): 91-94)
and 15 persistence (e.g. Neuropeptides 26: 421-427,
pPreparalig4) of this LTP can be inproved or adversely
affected by substances. The early LTP which we
Stunningeplewaerebagk alireck WItBHANRAT ons is |i kew se
. unsaturated. It is thus possible to ascertain a
Sac”ﬂa§d%§?gﬁeégginduced i mprovenent or deterioration in
the early LTP. The early LTP investigated.is

oo ST BTBRED e Bk 3810 s s

8), and the LTP 1 conponent, which usually
Ofthes%uzfsi sts inthe first 1-2 hours after LTP induction
(Learn Mem 3: 1-24, 1996). The short (30-60 m nute)

ot ey 2 HEBRSR B D B res o
starting Wgﬁﬁéi:@@& BerishRger e hi?ﬁ@éérﬁpb@tn@@ myledpui osing a blunt

nsm ssion to be investigated. Since the principa
implemantci tatory synapses are 25 glutamatergic (J Cin
Neur ophysiol . 9: 252-263, 1992), i.e. the
nmonosynaptic field EPSP is determ ned very

PreparaBUR oF @it sédtlonshyh suthippbyampus wesrtsirséerady {0 a cooling
smaller extent by NVDA receptors, an q%f eg}%f O.ﬁ% id of
block wih tcgstefiiier gapet, ranekimecesS MOIshE was;aiavp STyt fip ald

anotrer L b ee P B0 st ook eviad s

placed on the chopper and rotated horizontally until the hippocampus was at an

appropriate angle to the cutting blade.

Cutting angle: in order to maintain the laminar structure of the hippocampus it was

" necessatry to cut the hippocampus at an angle of about 70 degrees in relation to the

cuttingm blade (chopper).

Section: the hippocampus was sliced at intervals of 400 ym. The sections were taken
off the blade with the aid of a very soft, thoroughly wetted brush (marten hair) and

transferred into a glass vessel with cooled nutrient solution gassed with 95% O2/5%

CO». The total duration of the preparation lasted no more than 5 min.
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31 Type of animals: rats Age: 7-8 weeks Strain:
W star (Shoe Wst, Shoe) 5 Sex: nale Breeder: Harlan
W nkel mann GrbH, artificial |ight (6-18.00 h) and
daily rhythm Preparation: Stunning: blow on back of
neck with iron bar 10 Sacrifice: decapitation

- Exposure of brain: cranitugzopened by dorsal to
ventral cutting along the Sagittal suture of the
skull 15 Exposure of the hippocanpus: the brain was
i nci sed between the hem spheres and, starting with
the right hem sphere, the hi ppocanpus was pul |l ed out

usi a_blunt inplenent. Preparation of the
Storagescgéﬁﬁggﬁggor}%he exposed hi ppocanpus was transferred to
Immersé@d §6edrithe 2&ctlinedky wintbr avigeld IBvéltairl-papernn adampeafature-
excess nojsture was drawn off with.the aid of .
controllaehgnaTaher (351 61 TpBPY ik Wane BT PlEsiroping gk place
W% L fl DmidrbaesHienn tic
under a%ﬁ@ﬂf}ﬂ%{g\%&?ﬂéswr& Qoitbglu‘f\@yatr‘?ﬁ%lndﬁh _ idrbge

orizo 'y until the hippocanpus was at
prechangtier. Ehpsepidratiambet eascannectsgt tpithg Phedgenbersso that it was

~_Cutting.angle. .in order_ to mai.ntain t ' o
possiblegirettaia g s i Sb i T uon i AORTEY the 05
o, | Sudh i rideheedk. about 70 degrees in
O2/5% @?&a@“@ﬁgteg%ﬁeué‘iutti ng bl ade (chopper). Section:

t he hi ppocanpus was sliced at intervals of 400 pm

The sections were taken 3Q off the blade with the .
Section gicapidtioa: 25 JresDhbt PIASPE YRR L B BIbST P PLgRted I the

s . air 0 ' into a glass vessel with
Sec"'on'@b%f‘%%’aﬁg"t?’r el %@ﬁﬁfﬁoﬁﬁ gassed with 95% 02/ 5% CO2.

The total duration of the preparation |asted no nore
ora\gq of the sections: |nmersed

than 5 mn. 32, %t .
Determlg@’@gn ghihedagt stibpyligievilay under a 1iquid | evel of 1-3
stimulud'TBvel? iBPSPIBEYPLHHR maximum EPSP

Measurement of the focal potentials |
Stimulation: a monopolar stimulation electrode consisting of lacquered stainless steel

and a constant-current, biphasic stimuius generator (WPl A 365) were used for local

stimulation of Schaffer collaterals (voitage: 1-5 V, pulse width of one polarity 0.1 ms,

total pulse 0.2 ms).

Measurement: glass electrodes (borosilicate glass with filament, 1-5 MOhm, diameter:
1.5 mm, tip diameter: 3-20 pm) which were filled with normal nutrient solution were
used to record the excitatory post-synaptic potentials (fEPSP) from the Stratum
radiatum, The field potentials were measured versus a chlorinated silver reference

electrode located at the edge of the section chamber using a DC voltage amplifier. The

field potentials were filttered through a low-pass filter (5 kHz).

Determination of the field potentials: the slope of the fEPSPs (fEPSP slope) was
determined for the statistical analysis of the experiments. The recording, analysis and
control of the experiment took place with the aid of a software program (PWIN) which

was developed in the department of neurophysiology. The formation of the average
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controll ed chanber (33C). The flow rate was 2.5 ,
m/mn. The pregassing took place 5 under a slightly
rai sed pressure (about 1 atn) and through a

m croneedl e in the prechanber. The section chanber

was connected to the prechanber so that it was

possi ble to maintain a mmyscircul ation. The
mnicirculation was driven by the 95% 02/5% C02

fI owi ng out through the mcroneedle. 10 Section

apt at i on: thefreshl . re r [ C : ]
EPSP s adupuieaporerine gt GO cRam R IR Fakls 08K place
e aet':trpﬁu’@fmétl&ﬁjétéftéc@ﬁl sn beppriate

with thegﬁ“@é? hl]?s@f%é\?gb fEéF]SSP 30% of the maxi wngmg;>SP 15
macro. Measur enent” of the focal potentials Stinulation: a

nonopol ar . stinul ati on el ectrode consi sting of

| acquered stainless steel and a constant-current,
Nutnent*?h&hiam Rifemkymtiesper ator (WPl A 365) were used for

local stimulation of Schaffer collaterals (voltage:

1-5V, pulse wi dth of one polarlty01rrs 20 total

PH-S-e—0—2—8y en g4ss el ectrodes
SubstaiigRyr osi | | cate‘@l”jgs \Rﬁ)tﬁhﬂgﬂgmnt, 1-5 Mohm
Nac] diameter: L.[5oam tizp48 ameter|: 3-20 Nm) which were
filled with normal nutrient soljution were used to
KCl record the exé. 9ator)@ %ﬁfxt syncpti c potentials '

(flzD D\ frnmfhr\ Ct pin

U@%%.l 25—adi atum The field
r

MgSO%Jﬂ-QQ, al's warleS neas versud a chlorinated silver
T . rodg g st ed atl the edge of the
CaClz+ ec’ﬁ{don charrb(?rsgu& ng a DC voltlage anplifier. The

KH2POHI el d potentifdl.3 vveré) 164 t ered |t hrough a | ow pass’
filter (5 kHz) rmn'—*tiu.. gf the field

NaHCQ?’ot entials: ti?é'-’ @ropg W2 the fEBPSPs (f EPSP sl ope) was
O—deternite 1 ristidal anal ysis of 'the
GIUCOSét;xperl nment s. he recgr' |22q, angl ysis and control of

Osmoldrif\inei0inh Ment330ook |pl ace with fthe aid of a software

program (PWN) whic was—deveHoped in the departnment
PH - of neurophyS| dl-4gy. |The formatijon of the average 33"

Tl o Yl o NP PN

FERSP-st-epes—at—tfre-respectTveti ne points and
~construction of the diagrans took place wth the aid

Examplegﬁ WAEHEXE19Ed $9 DMeOaandfted withnRinger slablatior tothe figal
y an appropriate macro.

concentration for the experiments (final concentration 0.01% DMSO).

Outline of the experiments:
In the control experiments, the baseline synaptic transmission was initially recorded for

60-120 minutes. Subsequently, two double pulses were administered four times at an
interval of 200 ms, with an interpulse interval of 10 ms for the double pulses and a
width of 0.2 ms for the individual pulses (weak tetanus). The resulting potentiation of
the EPSPs was recorded for at least 60 minutes.

in the experiments to test the effect of the NHES inhibitor, the baseline was again
recorded initially for 60-120 minutes. The NHES inhibitor (10 M) was flushed in

20 minutes before the stimulation. Two double pulses were administered four times at
an interval of 200 ms as in the control experimen{s, with an interpulse interval of 10 ms
for the double pulses and a width of 0.2 ms for the individual pulses. The substance

was washed out 20 minutes after stimulation, and the potentiation of the EPSP was



5 Nutrient medium (Ringer's solution): Substance in
mMfor 11 ing NaC 124 7.248 KC 4.9 0. 356
MpSO4* 7H20 1.3 0.321 CaCl2+ anhydrous 2.5 0.368
KH2PO4 1.2 0.164 NaHCO3 25.6 2.152 ducose 10 1.802
Csnolarity in mosm 330 PH 7.4 Exanple 1 was di ssol ved
in DMSO and diluted with Ripger's solution to the
final concentration for the experinents (final
concentration 0.01 % DVSO). 10 CQutline of the
experiments: | n the control experiments, the baseline
recordeé)fﬂh@t[B@Sft@féﬁ‘é*’rhﬁ‘t@& on was initially recorded for
60- 120 m nutes. Subsequently, two double pul ses were
admi ni stered four times at an interval of 200 ns,
Result W th an interpulse interval of 10 ns for the double
pul ses and a 15 width of 0.2 ns for the individual
pul ses (weak tetanus). The resulting potentiation of
r frRfsicbfé&ast sypRptit trahesission in the
The co@_@@gﬁ%ﬂﬁ@élﬁfﬁgﬂsgg? the effect o}?@Phe NHES
concentratiorbugext., t he baseline was again recorded initial | y

The poteliatiseeter SEIAIEL Fepar Advds pil 1371 e HSeline

80 min S@A0he Jes v\?ﬁér@a@dﬁé @bfér&iaednﬁmder tombecs canditlaos &ad almost
interval of 200 ns in the con{rol

returnedhia thedvasahneﬂ@m!s@t 1 'H’toéer ane Qﬁsﬁlﬂ‘eﬁgh' %?Owﬁe'eaﬁlﬁ Hial even

o o GRS PNBRBNEL art it vl e

after stinmulation, and the potentiation of the EPSP
was 34 recorded for at |least 60 mnutes. Result:



5 The conpound of exanple | had no intrinsic effect

on synaptic transmssion in the concentration used.

The potentiation after adm nistration of exanple 1

was still 137% of the baseline 80 mn after the

stimulus, whereas the potentiation under contro

conditions had alnost returned to the baseline

| evel, at 113% of the basel¥he. This shows clearly
mma“g@gﬁngagp 10 10 pM of the conpound of exanple 1

I nprove mai ntenance of the weak LTP. 35 What is

claimed is: 1. A conpound of the formula | HZN R7

, 11 NHz ' R3 R5 R4 in which: Rl and
1. &QOQ@%Q?%%Wgﬁ%, 4 R2 and R4 are each

i ndependently F, O, NH2, NHCH3 or N(CH3)2; R5 is

hydr ogen net hyl, ethyl or opropyl; R6 i s hydrogen

or nethyl; R7 and RB are(@ac ydsogen; 36 and al so

its pharmaceuticall ‘y’{?ac@e@a e salzts and

trifluoroacetates.
R8

|n which:
R1 and R3

are each hydrogen;
¥
R2and R4 -

are each indep_endent!y F, Cl, NHz, NHCH3; or N(CHa)z;
R5 s hydrogen methyl, ethy! or cyclopropyl;

R6  is hydrogen or methyi;
R7 and R8

are each hydrogen:;



2. A compound of the formula | and its

phar maceutically acceptable salts as clained in
claim1 for use as a nedicanent. 3. A conpound of the
formula | and its pharmaceutically acceptable salts
as clained in claiml for ggeparing a nedi canent for
the treatnent or prophylaxis of di sorders of
respiratory drive, respiratory disorders,

and afip TEHAmECSiods c'@reﬁf%*% T TR )
acute kidney failure and of chronic Ki dney fail ure

of disorders of intestinal function, %gh bl ood
2. Arceawgrad obthestosemia ban%%@h%"ﬂar%lca%r agrerinklesalty@s

C]a|me%jhﬁ U Al e Yo abl(ﬁg?,tngm of disorders resulting

overexcr epi |l epsy and centrally
|nduced convul si ons or of states of anxiety,

' \ h t at
Aebiprupd! g fufal SRETs slerupbodifdly iobRrfanlate
cIarmeHQH'b%nﬂnﬂde RSP gIR ARstBcdrAentao tHel BedtaRINg opf
peri pheral organs or |inbs caused bi; i schem ¢ events

prorohsdaxsaynf disepders @f respieiemt ¢iveo T rrapdalyy (disadess, sisep-related

: of.der r

espirfp§3UEHES bR, BPELA D Sl ATERRR ol sorders, o

acute ldghOPRIIAR 489S of chrcﬁliusbrlddey%rmsﬁﬁlhydemﬂdbmt@trhal functlon of
dysfunction, of protozoal djsor arr

high bIgHG PR BTSSR TERASTIaisD. 61 CISPEh CATS oF gfal nervous
systerr? %‘F Elsﬁ?derg ﬁri%ﬁ%m ENS H@@reké]t%ft%'éfﬁbp@?ﬁhébbﬁﬂ@ly induced

organ ants, use 1 n ypassS oper at i ons
convulsrpns es 0 siarteet obanxétye depEaSSICm@ and psytchoses fafrisehemnic states of

the po A et iR S b Slol PR G frtBBmage o

and digeedénd! GHoelibAbldl O gandBr RADS chlivé® by c’r’sdﬁélnﬁl’@fe)aeﬁfs or by
secondary cause, and for maintai n| ng heal th and

reperfusiosl euegith @f eiesosderosi af sisasders of Jrsonatrbelismy ef thromboses,

of d |so£10;%'rr:g'fﬂr Bilikr ﬂcjcrt%r? &nq{e@ﬁ%ﬁ War%%ﬁgghcﬁg{ ﬁ%r?@ Id Saused by

alrre aim |nco on W

endothmidy@ﬂ:ﬁm:t@n oot otoacal diwrwseot mafavia, fcp‘rtlapeprra'ase;rvation and
| axi s of

storagqrjrgfsdti@ql gr{tg}c?r:%}ggq%ay o nt ; &rg LPsrggﬁ ,sé%pqﬂaqp@lr@)tlons and organ
transplgh%o 'ch'q,fs% in %Es rog)le?ét?ﬁ\sr ﬁ?fésﬁ@&r?&tbﬁndéf?é?rdé% |§c aPeReRr for the

cute and chronic renal
treatmemtsxbstwesof sﬁodmrt @f d«aldetey angli Inter daraage dfore Hiabetas, or of

diseassy i Geudar pratearan ogrogulis PFey JharrdiEy Rause, and

for maiffairfihg AEdRH anafprolagirpifeal nervous system of
di sorders resulting from CNS overexcitability,

epi l epsy and centrally induced 37
4.  The use of a compound of the formula | and its pharmaceutically acceptable salts

as claimed in claim 1 in combination with other medicaments or active ingredients for
preparing a medicament for the treatment or prophylaxis of disorders of respiratory
drive, of respiratory disorders, Sleep-related respiratory disorders, sleep apneas, of
snoring, of acute and chronic renal disorders, of acute kidney failure and of chronic
kidney failure, of disorders of intestinal function, of high blood pressure, of essential

hypertension, of disorders of the central nervous system, of disorders resulting from

CNS overexcitability, epilepsy and centrally induced



convul sions or of states of anxiety, depressions and
psychoses, of ischemc states of the peripheral or
central nervous systemor of stroke, of acute and
chronic damage to and di sorders of peripheral organs
or |linmbs caused by ischentc.;vents or by reperfusion
events, of atherosclerosis,”of disorders of lipid
netabolisn1 of thronboses, of disorders of biliary
function, i nfestation b ectoparasites,

f _
convulsmwro@r%a@ﬁﬁwx&w dapigssiens an BF¥ERATES: eﬁlscaemic states of
the perlgﬁgt‘é%?%lenﬁéﬁ%r%ﬁé sgét%nt@tl & dtfokel Bf a&ht% dHESRHNR dRRage to

torage transplants for slrgical procedures,
and disﬁm:ters:sépenplmragb[gﬂnsapémam cassedinaly iscipamic events or by

repertufE RSB ifossteld P RS 2T Bl Bl of tromboses
of disorﬁéﬁéaéﬂﬁfﬁryqﬁnétkﬂi 5 irféstafien by Uctdiardsitde be disardbrs ¥htsed by
damage from di abetes, or of diseases in which

endothejil dysfanciiem|af peeterpardiseisers.afrealagador the preservation and

S i i t
storage cﬁ‘t%ﬁ%@!&%& ﬁtss?rrglggpquggé g%@bfﬁréﬂs% oiﬂ%,gﬁﬁgélocibe?ﬁfgons and organ
transpldros nfot asé imb@gdass operatibas, mcesudatatioy aftecegtisdd arrest, or for the

sal{s sc Imed in ¢laim1l glone or in_co af i on
treatmelf oS! SHATK A RMEDRIPS 268198 daRd S EPEh g ebEs. or o

r td BAth d d
disease RN ?@J'ﬁfﬁtﬁﬁ%‘?ﬁ%} Bt B B or Scordany cpsse. an
for maimairmtgﬁbpaltleaad@ﬂoloegmgrldeory di sorders such as sl eep

apneas. 6. The use of a conpound of the fornula I

and/or its pharmaceutically acceptable salts as

5. trhelu@@d)flaborhmumdloﬁtherferrﬁmallrandmrhwmtarmceuwaugtdmeeptab[e
medi canents or active ingredients for preparing a
salts agglaimardhclaivr1 alpaetardacaghingionwith piheipnediggments or active

v S5 PRschogb a5 e, OTREYIM P ord B aiorers o

respiratdrgtidree arm!/@ﬂ &fi gledp-adlateel @spiratory disionddrs auchidsisledphapneas.
medi canents or active ingredients for preparing a
nmedi canment for the treatnent or prophylaxis of acute

8. TfRzlr usé‘ Bf QRompdeidl ofdhe %r%u El aﬂt:llo't%t;ﬂté?hﬁ'&em[éeﬂ!yl ddceptable

of chronic kidney failure. 8 The use of
salts aso@ammm daim Naldne nmnacqmbwatl@n wntt@tbhamd@@m&rﬁapr gctive

orecs S AR e R B B of oo

ingredients for preparing a nedicanment for the

treatnment or 38 prophylaxis of disorders of
7. Thewsstofhalcompastndoal e fosmpted rneéer ite Rhapnageitivaily mcceptable

salts ag 8(auﬂ88ﬁﬂ cldift qrél %yor% WE@B{@R St Xﬁ"net‘%rgedl?aq]ﬁnts or active
nprrsing an ef i've amno of a co 0 e
mgredlefrﬂﬁ rfof @rdapa&my ar meticament for the treatment or prophylaxis of acute or

chronic renal disorders, of acute kidney failure or of chronic kidney failure.

8. The use of a compound of the formula | and/or its pharmaceutically acceptable salts
as claimed in claim 1 alone or in combination with other medicaments or active

ingredients for preparing a medicament for the treatment or



pharmaceutically acceptable salt thereof as clained
in claiml. 10. A pharmaceutical preparation for
human, veterinary or phytoprotective use, conprising
an effective anount of a conpound of the formula I
and/or of a pharmaceutically acceptable salt thereof
as clainmed in claiml1, in conbination with other

phar macol ogi cal active ingrﬁyients or nedi canments.

prophylaxis of disorders of intestinal function.

9. A pharmaceutical preparation for human, veterinary or phytoprotective use,
comprising an effective amount of a compound of the formula | and/or of a

pharmaceutically acceptable salt thereof as claimed in claim 1.

10. A pharmaceutical preparation for human, veterinary or phytoprotective use,
comprising an effective amount of a compound of the formuia | and/or of a
pharmaceutically acceptable salt thereof as claimed in claim 1, in

combination with other pharmacological active ingredients or medicaments.



