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WD 2007/ 033773 PCT/ EP2006/ 008776 Descri ption :
Substituted 4-phenyltetrahydroi soqui nolines, nethod of
produci ng them their use as nedicanment, and al so
medi canment containing them5 The invention relates to
substituted 4-phenyltetrahydroisoqui nolines.
WO Mii/033EI®8 s whi ch conprise conpounds of tthCTAEﬂEZ(H]ﬁéOOSWO
useful in the prevention or treatnent of various
di sorders. For instance, the conpounds can be used,
Deschipigf alia, in the event of renal disorders such as
acute or chronic kidney failure, in the event of
di sorders of 10 biliary function and in the event of

SRR SRFRenPln S SPEI sHfaTi i use s

medléé?ﬁéfh'ﬂ and aléﬁMedMénQerﬁ-coﬁtanRﬁgQﬁ@mN R8 RL R6 R2 R3
R4 15 in which: Rl, R2, R3 and R4 are each

[ ndependent l'y hydrogen, F, d, Br, I, CN, NO2 or
The i%tﬁ?&é%é fégs%/s(,},r?%ljgé fﬁﬁ@nmﬂel'tra%yd %p%buiqolmegs MeSicments
whichoxorgprise bbinpUeHS bf this §(@)are useful in the prevention or treatment of
various disorders. For instance, the compounds can be used, inter alia, in the event of
renal disorders such as acute or chronic kidney failure, in the event of disorders of
biliary function and in the event of respiratory disorders such as snoring or sleep

apneas.

The invention relates to compounds of the formula |

HN
0
R7 O=l />_ N

in which:
R1,R2, R3 and R4
are each independently hydrogen, F, Cl, Br, |, CN, NO3 or R11- (CmHZm)'An ;

m iszero, 1, 2, 3 or4;
n is zero or 1;
- R11 is hydrogen, methyl or CpFon+1;
A is oxygen, NH, N(CH3) or $(O)g;
p is1,2o0r3;
- q  iszero,1or2;

R5 | is hy_dro'gen, alkyl having 1, 2, 3,4, 3 or6 carbon atoms or cycloalkyl having 3,
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pis 1l 2or 3; qis zero, 1 or 2; R5 is hydrogen,

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or

cycl oal kyl having 3, 2 4, 5 or 6 carbon atons; R6 is
hydrogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 carbon
atons or cycloalkyl having 35 4, 5 or 6 car bon at oms;
R7 and R8 5 are each independently hydrogen, F, d,

& CN, CO02R12, NR13R14 or R16-(CmH2nm)-Enn-; R12 is

h 1, 2, 3 4 b t
Yl 895 R Y 9 3, 2 8 or f carbon atoms or
R6 Rlﬂs Airagen eeph F E*F'ﬁgpat Raling Ry & ggﬁ ?é’rhlﬁﬁlat&ﬂéld?%ycloalkyl

1,230r4 carb rrsorccl avin

5 bhavibg@h6rora caon aa6mB13 and R14, Wth the
r@ﬁ&i%gen atomto which they are bonded forma 4- y they
R7al - or 7-menbered ring in which one CH2 group

Ml i gtgoes, Foo CEBHEEN, SRR 12 R4 o
' 'CVRHGE(UH@H%WQPEE 5 or 6 carbon atoms; 20 mmis

zero nn is zero or 1; R16 is hydrogen,
geg Pyls; Aar 2CppF2p||8ﬁydrogien | WATMOT, 5EJ108 cafdn Solns or
cycloalkyl having 3, 4, 5 or 6 carbon atoms
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 R4,
| with the nitrogen étcm to which they

o
y cuvo £l 3 na

5-, 6- or 7-membered ring in'which one CH» group ma

~<
o
o©

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, 2, 3 or4;
nn ~ iszeroor1;

- R16 “is hydrogen, methyl or Cpngpp+1;
E is oxygen or S(O)qq;

pp is1,20r3;
qq is zero, 1 or 2;
and also trheir pharmaceutically acceptable salts and triflucroacetates.

In one embodiment, preference is given to compounds of the formula I. in which
R1, R2, R3 and R4 : .
are each independently hydrogen, F, CI, Br, CN or R1 1-(CmH2m)-An-;

m is zero or 1



25 gqq is zero, 1 or 2; and also their pharmaceutically
acceptable salts and trifluoroacetates. In one
enbodi ment, preference is given to conmpounds of the
formula | in which Rl, R2, R3 and R4 30 are each
i ndependently hydrogen, F, Cg Br, CNor Rl 1 _
-(CM2m-An-; mis zeroor |I; 3 nis zero or 1; Rll
i s hydrogen, nethyl or CpF2p+l; A is oxygen, NCH3 or
S(Oq; is 1lor 2.5 s zero,- 1 or 2;, R5is
hydr ogen, nethylﬂsépﬂ§grar cyclopropyl; R6 is
hydr ogeRr19r net hyjs;har i hdependent |y
hydrogen, F, O, CN,yBO Rif?@tﬂgﬁ%gﬁp%?*ﬂlo
R16- ( CnAH2mis-dxygen, RCBg s B0y 09en, nethyl or ethyl;
R13 and R14 are each independently hydrogen, alkyl

- having 1, 2, 3 orp4 h iatloms2;cycl oal kyl having Z it 5

- or 6 carbon atons; carbon_'cuv£~io yr vyvwawn~ uvn.y

o~ - 15 %r Rf§?3H61R§ﬁ,?mﬁth the nitrogen
o R G ot may be
RE | e'ﬁl"ﬁ/@’é%g%}/O'Nmfﬁ?yl;S or oxygen; 20 R15 is hydrogen,
R7Eﬁgt$§ghgylzg.é,o?,6scg£bgncarbon gtons or §ycloalkyl
, are each independently hydrogen, F, Cl, CN, COoR12, NR13R14 or
10 R16-(CrnmH2mm)-Enn-;
R12 is hydrogen, methyl or ethyt;
R13 and R14 |
are each independently hydrogen, aikyi having 1, 2,3 or 4
| carbon atoims or cycloalky! having 3, 4, 5 or 8 carbon atoms;
15 or
| R13 and R14,
with the nitrogen atom to which they are bonded, form a 5-,
8- or 7-membered ring in which one CH» group may.be
replaced by NR15, S or oxygen;

- 20 . ' ~R15 s hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms; |

mm is zero, 1 or 2;
_ nn is zero or 1; _
25 R16 is hydrogen, methyl or CppF2pp+1;
E is oxygen or S(O)qq;
PP is1or2;

_ qq. iszero,1or2:
~ and also their pharmaceutically acceptable salts and trifluoroacetates.
30 . .

Particular preference is given to compounds of the formula | in which
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' atons; mmis zero, 1 or 2; nnis zero orl; 25 Rl6'is
hydrogen, nethyl or CppF2pp+l; E is oxygen or S(O gq;
ppis 1or 2, qq is zero, 1 or 2; and also their
pharmaceutically - acceptable salts and: _ _
trifluoroacetates. 30 Particular preference is given
to conpounds of the fornula *in which 4 RL and R3
are each hydrogen; R2 and R4 are each independently
hydrogen, F, O, NH2, NHCH3 or N(CH3)2; 5 R5 is

R1 apgddtdgen, methyl, ethyl or cyclopropyl; R6 gs Pydrogen
or [ and R8 are each hydrogen; and al so
e et

therr 'ically acceptable salts and

"R2 ahtiR4 uor oacetates. 10 Especially preferred is

N- di am nonet hyl ene- 4- (6, 8-di chl oro-2-nethyl -1,2,3,4-te
t re Gaphndensidiendy inidwgan) Fe Mg uNHERgOON(GHE)=! so

its _pharmaceutical |y acceptable salts and
RS tr‘?hp‘éf&géﬁcgleghﬁs'?thg’lsorlWCB?FEOB%odi ment, preference is

gij A YRS of the fornula I in which the Ri,
RO g ReRomRE

Ical s are each i ndependently
R7 agd$¥ i bed by hydrogen, F, d, Br, CN or

R11- (:an - An- _where mand n are each i ndependently
z@f%ggph %ﬁgfni’s hydr ogen, nethyl or CPF2p+1 and A is

and &18y 868 phERacRUtiSAR) SccoMishig Rt Sind tﬁﬂu&o@&&attéé. I's

zero, 1 or 2; particular preference I's given to

conpounds of the fornmula I in which
Especially preferred is N-diaminomethyle'ne-4—(6,8-dichIoro-2~methy|-1 2,3 4-tetra-
hydroisoquinolin-4-yl)benzenesulfonamide and also its pharmaceutically acceptable

. salts and trifiluoroacetates.

In one embodiment, preference is given to compounds of the formula | in which the R1,
R2, R3 and R4 radicals are each independently describ-ed by hydrogen, F, Ci, Br, CN
or R11-(CmHom)-An- where m and n are each independently zero or 1, R11 is
hydrogen, methyl'or CpF2p+1 and A is oxygen, NCH3 or S(O)q, where pis 1 or 2 and
q is zero, 1 or 2; particular preference is given to compounds of the formula I in whi;:h
R1 and R3 are each hydrogen and R2 and R4 are each independently hydrogen, F, Cl,

' NH2, NHCH3 or N(CH3)p, 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

'R& is described by hydrogen, methyl, ethyl or cyclopropyl, for example methyl.

In a further embodim_ent, preference is given to 'compounds of the formula | in which

~ R6 is described by hydrogen or methyl.

In a further embodiment, preference is given to compounds of the formula I in which
the R7 and R8 radicals are each independently described by hydrogen, F, Cl, CN,
CO2R12, NR13R14 or R16-(CrmmH2mm)-Enn-» where R12 is hydrogen, methyl or
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20 R1 and R3 are each hydrogen and R2 and R4 are each
i ndependently hydrogen, F, C, NH2, NHCH3 or N(CH3) 2,
for exanple . In one enbodi ment, preference is given
to conpounds of the formula | in which R2 and R4 are
not hydrogen. In a further enpodi ment, preference is

. given to conpounds of the formula | in which 25 R5 is
descri bed by hydrogen, nethyl, ethyl or cyclopropyl,

o B ST U oo BT ESUR ra 2r  on
atormda oe byclBﬁlrI:}(/)IShaimg Bi hes oby d@fﬂé@ﬁ&ﬁn@ror@’fé‘&hd PR 'tng%éher with

further enbodi nent, preference i's gi'ven to conpoun
the pitrogge ateniigvhich thewwectppndeﬁie foum aidd, Beon Zdherabsrealring in which

one SRl IR gkl Mo My REA S hpei {2l nyarogen,

alkyPi&ViRgane, g%tr'?!yé JBBn%torﬁg%chyclﬁé yﬁ[ﬂgﬂﬁﬂé Qrgo‘?%céhrbon atoms,

| ndependent 'y hydrogen, alk

and yénee mmas aeto, drom&mmal Zeyb olnayang FB16 i, hﬁdroger@ matHyD@r
her with the nitrogen

Copfesat! o REch | RSk o BRaadwhets Rpds 8.0 Hangad s zero, 1 or 2;

'panlzufé??@%ﬁ%rﬂel\ﬁ%évé}g@#&ﬂ%%gq% cﬁﬁaqr Outﬁl@qaﬁqu]ngw R7 and R8 are

- eachhpgnirogen, 5 al kyl having 1, 2, 3 or 4 carbon atons or

cycl oal kyl having 3, 4, 5 or 6 carbon atonms, and
- where nmmis zero, 1 or 2, nnis zero or 1, and R16 is
WheMHE ! | & [
e S%a?rﬁb dei‘fr'éz‘;es,th th& rforf‘g’ﬂ %Bﬂtaip 8?3@ I%i ﬁ}&:rg ergé%go%gasgmmetry, they
maymchunm;mncmrelyémrecmthes Sgonv mohfigerenipauThs compdidds may be
i, N nd R8 are each hydrogen., 10

. (
prosGRLAY bRICA ShDRtva @S HestRBOr Bor s ACrONERIOF aSrBiHTeS in alratios

therdddr e centers of asymmetry, they nmay each
i ndependently have either S or R configuration: The
conpounds nmay be present as optical isoners, as

o BB BTR  5rEo B3 DBl S o s sssouncs o

_the fairhulggssi bl e tautoneric forns of the conpounds of the

formula I. The present invention al so enconpasses
derivatives of the conpounds of the

The present invention also encompasses derivatives of the compounds of the

formula 1, for example solvates such as hydrates and alcohol adducts, esters, prodrugs
and other physiologically acceptable derivatives of the compounds of the formula I,
and also active metabolites of the compounds of the formula I. The invention likewise
encompasses ali crystal modifications of the compounds of the forrﬁula l.

“Alkyl radicals may be straighi-chain or branched. This is also true when they bear

substituents or occur as substituents of other radicals, for example in fluoroalkyl
radicals or alkoxy radicals. Examples of alky! radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobutyl (= 2-methylpropyl), sec-buty[

{= 1-methylpropyl), tert-butyl (= 1,1-dimethy-lethyl), n-pentyl, isopentyl, tert-pentyl,

- neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyl, n-propyl, isopropyl 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 substltu’ted by fluonne atoms Examp[es of such
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20 formula I, for exanple solvates such as hydrates'
and al cohol adducts, esters, prodrugs and other
physi ol ogi cal |y acceptabl e derivatives of the

conmpounds of the formula I, and also active

met abolites of the conpounds gf the fornula |I. The
invention |likew se enconpasses all crystal

nodi fi cations of the conpounds of the formula I. 25

ool A B L0 o, RS

heptaflostoisoeropsl. Subetifesd Ak Gaicals ity 15 3B tRUTER in any positions.
f 1 uor oal ky radi cal s or "al koxy radicals. Exanples”of

al kyl radicals are nmethyl, ethyl, n-propyl, isopropyl
Al ] bR LM, f it o st
or biHchelBUtTHis i§alsh ﬁu@imbgﬁbghgéﬁhégbﬁﬂ? | tsydr'oécgf3§§ gwéﬁtuents of

tert-pentyl, 30 neopen y eferre

- other gadicalss farraxamplayn fluetdajkylene radigas, fof examplayin 2p and
' |

n-butél. In alkyl radicals, one or nore, for exa
CpplL2pe, Examplessof alkylene sadigals Bre methylene, ethglane, 14methyimethylene,
fluorine atons

hyd : b bst i db :

propyieliey Ta@eliEhueng, BivTRnediigbyimelliens, amaihyii-methyimethylene,
& [ 4. i |

At gl Aoy ler M ktviens, Jometyigpytene,

2-methidpropdene apentyepeb t-bambsieiiyiemsl 1-prapyethpleht] dmsethyl-

2 IR, B SR S S B maiproytene

hexy#és® ahd Uemefigipd o nBe sy a[ﬁ?l@ﬁé ir&&@ﬁ@, oflb o?lqﬁcwehﬂﬁ example 1, 2,

substituents ‘of Other radicals, for exanple i
3, 4,18, for/o8l Rylent! pad2chydpgén atanramdebe subsiRiedimgfiuorine atoms.
SubSTREPRyEXamRLES O abkyl ene radicals are nethyl ens, =~
u 'gpﬁﬁueéryé{icj:?Eg%lhviaﬁﬁi}hy-Fe:ﬁé;?utbﬁ\rxopy?;ehEv,.;uu iong, In t-l!e aﬁ‘(y!ene
radicats tdng et fyre O keR8y béd reMBaesy! BANS; NH, N-alkyl or N-
“1-ethyl-1 -nmet hy% %e%yl ene, 1‘,&2- di r?gsih){?pet hyl ené, alkylorN
cyclagliyldi met hyl met hyl ene, 1- et hyl et hyl ene,
1- met hyl propyl ene, 10 2-net hyl propyl ene, pentyl ene,
1- butyl net hyl ene, 1-propylethylene, 1-nethyl- .
ExarRpREflcgbibeligh tadidald o %Jc '
Paodi ncgt_hw'ﬁ/popy"%%%g?é %'%Wh pioBityl) cyclopentyl or cyclohexyl.
In cyrioayiyé redieals, enerer hydrpetor ekample i n2a8 k4| &6 7, 8docad st or 12,
for

hyargh QorlP sy bR5uRSTIRttcTing Ao Shiattupd avipaio raicals

b ; e
T o) B4 P URERS, QY EaRY R R, A BeBRfscit

brangied faimcas alkyinyslaalkyiror eyabrlkylathyhSoneyamele metaded!diyexyl or
CVC|OW9FHeth§$r. NH, N-al kyl or N cycl oal kyl .

Examples of rings from NR13R14 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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Exanpl es of cycl oal kyl radicals are cycl opropyl,

cycl obutyl, cyclopentyl or cyclohexyl. In cycloalkyl
radicals, one or nore, for exanple 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11 or 12, 20 hydrogen atons may be
substituted by fluorine atons, Substituted cycl oal kyl
radi cal s nay be substituted i any positions.

Cycl oal kyl radicals may al so be present in branched
form as al kyl cycl oal kyl or cycl oal kyl al kyl, for

Whessthensoonpaetnidglaf yle tdrewyd | oontawoh@bemrﬁebimyd or Basic groups or
rings fromN ere R13 and R14 w

one GHER BRsGirtaREnries: i i espesg ner B 5oHEEA NG o calogically

acceEtab[@saQé afs Hﬁﬂhﬁélﬁgecﬁ irrgve hQeMtdi %Sﬁ@@la%&p%d&ﬂmaﬂy

repl aced 5, r or ox are nor

| usabygy gales. iFor nr@stapccfpéhe ¢bmpoupids ef sz fmrmlmmcan be deprotonated at an

aoicp g K BEO G B dnn'S e ik Bl plial restafsali preferaly

sodrumrdrw@&uﬂh%allt@d@rﬁﬂﬂﬂéﬂ’érrrfr bPH‘rrf?ﬁ'@mQﬁPé%P@r fcﬁ‘texﬁﬁﬁb as salts with

instance. 7 Wen the conpounds of the
ammgpia Qf ArIGAES ININGSIY ataingi acids. Jinee Gompoupés of thednemula | always

contdR o1 SrelLERf APUP fyshdglel oS BraBitedfuedommiatheir

physmr@rearpoawapramwdmaddmom @ap@tfbpaxamppaﬁrrratﬂevrona@rng acids:
phar maceut i cal | usabl e salts. For instance, the

from INQIEBRIGACIAT SYgitas BV%@PBIQNC@W talligeip B6icherntaspionisradd, or
from 6F§g<éH|8 a@fo‘%;{?‘hc@a té’@etfésa%f% i y S,gfg%tgrrrﬁ éﬁd %t%gég 9nalonrc

- acid, mmsnesmlfomr: abid, fmnmmécrdnmsefum acikbddditior Q@ﬁlt@ﬁamb@salts of all

oha salts w yroni A or o ani ¢ anines or_ anin
”Q@r’(aggm% h@@" %Qﬁﬁﬂ!ts Rl el as. 1esperia)y hdeOCh'OrldeS
lactale@nEaifatedt c:trﬁ%%t té?ﬂéte%aéb a@éé’ F)H?togl”@baéltlﬂ)iﬁﬁfoﬂ%tes p-

prepared inthe formof t elr
tOluea%%iéEﬁ‘@m% aaimaieadd mr@hessglubsnafesr gieanples, giytbraipteosphates,

e 41 BBl M BB A oGy accopiai

anion@h; butr0sp BfUidRbFcedficds such as acetic acid, citric
acid, tartaric acid, lactic acid, nalonic acid,

et hanesul fonic aci d fumaric acid. Useful acid

The ifEHAdR3 B %\ﬁré%“ﬁreﬂr?r%gég%%ﬁsgé’%craqeare@é?g@;%r‘é@%'a‘éﬂbé Bombounds
of thehipemaehl.ori des, lactates, sulfates, citrates,

tartrates, acetates, phosphates, rrethylsulfonates P
15 t ol uenesul fonat es, adi pates, furrarat es, gl uconates,

o B AIRST4SIR) BABSRIA e ofEb S ShBEdh BB Sonan

compaundsbﬁtﬂeeformula VIl by means of processes known to those skilled in the art

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

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



anions); but also trifluoroacetates. The invention

al so provides the processes described bel ow for
prepari ng conpounds 20 of the fornmula |I. The

. conpounds of the fornmula | described here can be
prepared by chlorosul fonating conpounds of the

formula VIl by nmeans of processes known to those

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

art 25 (as described, for exanmple, in Synthetic H,N
CommuPf.cati ons, 33(7), 1073; go 3). 8 HZN R8R7 R7_ ¢ NH
NN im 4 2

OlCsl_/~N2 RERERBOR2 RBRL R1 Ry Rell 7
) ) R4 R4 \/IIF%8 rehe

edt0|solatethe| pdi ate of the
ro X ¥wd after the 1|ors§(lﬁfonat|on
d be reacted fRE} ly with rb
n i~} - NH2 R8 F?IF%J
R3R6 R3R5R5N4R%~ \ N
R4 3 RS R3 “R5
. R4
R4
Vil X

_ 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.

H,N
R O
7\,-"__\'\_\ 7 OQ}” / NHZ
Ra ER Y S._._.N
' R8
2 £
R2 RE | R
N * .
R3 “R5 O N
R4 R3 RS

Viil I

- The starting compounds of the formula VIli can be prepared as follows:

10 By reduction of the carbonyl maiety in conipounds of the formula VI, for example with
~ sodium borohydride, and subsequent acid- or base-catalyzed cyclization of the |
resulting alcohols 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 Vllla by processes known to those skilled in the art, where R1 to R8 are each
15 as defined above.



R4 Viii | The starting conpounds of the forrmula VIII
can be prepared as follows: 10 By reduction of the
carbonyl- noiety in conpounds of the forrmula VI, for
exanpl e with sodi um borohydride, and subsequent aci d-
or base-catalyzed cyclizationgof the resulting

al cohols of the formula VI1 (cf. Tetrahedron Lett.
1989, 30, 5837; O g. Prep. - Proced. Int. 1995, 27, .
513), it is possible to prepare

tetrahydroi soquinolingg of the fornula Villa bygr?
processes knomn o thHose skilled in the argg ‘.
to R8 are each’ efi ned above.
RL R R2,,,E R2 \ -~ | O-i R3 NgRS R3
R& R4 VII VI TR7 RS R2 RB31 R5 R{M

pr epar e fkytsbran e
which R6 i9g| nof hydrogen, the correspo
di phenylmeetiA& estiérg of the fornulws]

orrpounds of the fornmula X can‘”be

|

al kyl at ed inR%he al pha position wth Rgsby known

met hods. "The

To prepare alkyl-branched compounds of the formula | in which R8 is not hydrogen,
the correspondmg 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 X1 which _
are converted in a Pictet-Spengler-like reaction io the desired tetrahydroisoquinolines
of the formula Vilib (cf. Tetrahedron 1987, 43, 439; Chem. Pharm. Bull. 1985, 33, 340),
where R1 o R8 are each as defined above, and LG corrésponds, to a leaving group
common in aikylations, for example chloride, bromide, tosylate or mesylate.




5 converted by standard processes to the correspondi ng
am des of the formula XI which are converted in a
Pictet-Spengler-like reaction to the desired

t et rahydr oi soqui nolines of the formula VI11b (cf.

Tet rahedron 1987, 43, 439; Chﬁfn Pharm Bull. 1985,
33, 340), where Rl to R8 are each as defined above,
and LG corresponds to a |leaving group conmmon in

~al kylations, for exanple chloride, brom de, tosylate
or nesylate. 10R7R7 R7 RB 1 R8 1 R6-LGRL R2 R6 COOK
R2 COOK R3 R3.JRA R4 IX X1 R5S-NH2 R7 R7 R8 R8 H1

t \ RL REB 6 R3 h RS R3 RN-RS R4 Rdg Vi Xl
The conpounds the fornmula VI used above are
pr ef er abl yRpr ep | a

ared from R%Enéyl am nes of th ¥
|V i gyt he franngr known to 'dSe skilled in tRé arlt mnd

the app camo- substi t ut ed R2
al pha- brjg et ophenone conpounds of the f a SQOR
wher g3R1 R{e"R8 are each as defined above
R4 | _ R4
X | X
l R5-NH,
R7 R7
R8— i R8> !
R1 X R1 AN
R2 R6 00 l _R&__
/ [ B [ Y- (]
X N..
R3 R5 R3 HN"RS
| R4 R4
Viiib '
Xl

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 R8
- R1 Vv B1 .
Rz Br R2
0 _
R3™ ™ Y RSE : R3 N‘Rs‘
R4 ‘ 7 R4

- The alpha-bromoacetophenone compounds of the formula V can be obtained in
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RT R RSR8 RIL/ VRLR pBr R\ O HR3 NR5 R3
/| NR5 R4 R4 1V VI The al pha- bronoacetophenone
conpounds of the fornula V can be obtained in 11
literature processes fromthe corresponding

acet ophenone precursors by br nation. |f

comerci ally unavail abl e, the benzyl am ne precursors
of the formula IV can be synthesized by standard

: e those s IIedlnthe art fromthe 5

itergiyry @i%coefié Er%'éh}‘%ﬁf’fﬁ%tﬁ 19 REPLopRERRNR PERG§ArS by bromination.
chl ori des or brom des, of the formula 11l and the
correspondi ng ani nes R5-NH2, where Rl to R5 are each

-~ If commagialivednavsiables e Kenzylamirg preBursors lof thienformula iV can be

syniBReb8ityYiahtaf pribessd ol Ko nass i ecta e anceomthe

- corresporidingbeazy\hadides Aot @xaRiphs Pakha ch}orio%g ldrtbrdﬁndes of the formula

am nation of an al dehyde of the flormula I

I agd thejeeriesniiing aginedma-NYzt hose skil | ed | n the art,
whe%ﬁrtaga%taﬁe BRchaS dififBa3hols HHed id 190&?, Bror oF I,'in pal?ticul_ar Cl or Br.

R1 R1
X N
R3 | R3 ~" "Rs5
R4 R4
11} \Y

Alternatively, compounds of the formula IV are also obtainable by reductive amination
of an aldehyde of the formula Illa by standard processes known to those skilled in the

art,
where R1 to R5 are each as defined above. ,
R1 ‘ Rt
R2
R5—NH, R2
o §
R3 ' R3 -~ ""R5
R4 H ' R4
llla _' v

The compounds of the formulae Il and Iita, IX and R6-LG and R5-NH» are

commercially availabie or can be prepared according to or analogously to processes
which are described in the literature and are known to those skilled in the art.

customary methods such as extraction, chromatography or crystallization and the
customary drying steps.

It has been possible to show that compounds of the formula [ are outstanding inhibitors
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R3/ OR31 / N RB 15 RAHR4A Illa IV The conpounds
of the formulae Ill and Illa, |IX and R6-LG and R5- NH2
are comercially available or can be prepared
raccording to or anal ogously to processes which are
described in the literature d are known to those
skilled in the art. 20 The ptoducts and/ or
i nternedi ates are worked up and, if desired, purified
by the customary nethods such as extraction,
of the gpdiva-byemeep eichanget AYHIE Y sispeniatinthe bediunusydngey exchanger

i i bl h h
of thesubibelt B3EE dn Aot 1 oBB3 e s S B AR Be aveo
outstaRdingf inhitétoroel thersmdRIgarQNatdRinger B'f'ﬁe)s%bﬁsépe 5 (NHE5).

especi ally the sodi-um hydrogen exchanger of
subtype 3 (NHE3). In addition, the conpounds of the

' | ) di i_.nhi bi > of th
e Ao 8 AR SR R 8 gl o o
acngTlaeidﬂhEﬁjpmm%Zﬁjﬁﬁ),hmbﬁrrtymrﬁﬂbetyﬁéT(W@m4@64§,ﬁgpéﬁidino—

B R S AR KT N

S Py B o b R AP B R8P . Doowitz et
al., Ant.keWhysiche2fo el el 4S): & 3‘@:‘|E3314m'),l(é§ecfo|®(ﬁ|g () thel current siate
Do i t t t.,. Am J, Physiol. 276 ysi ol .
of kngefedide, 855 nel g4 mmedigtely E e eoraPeurdent therfatmaulad but rather
via aR indiR@MhedgRnisHP 8Rd MRNs a84ink '?F%Erﬁéﬁhﬁ.,r% iﬁﬂ—:‘h&’g} &.eacéi.on only after
conmpounds of the formula I but rather " via dn indirec
one h@sfhani sm and thus attains its naxi mum i ntensi ty of
action only after one hour. Tetrahydroi soquinolines
as inhibitors of the sodi umhydrogen exchanger of thﬁ,@e
Tetrahﬁdmﬁﬂq@ﬁolﬁme@&dﬁah|Hﬁ@#oﬂ|hé%@éﬂurﬁg§/g2%%ﬁcﬁ%ﬁgbpﬁ

patent application WO03048129, W ang
Subtye@rWESShﬁ\é%ﬁlr@ady\b@en'ﬂ@agmmmz.r@t@mtoappncatuon_

ool ShpRoaTi SPGB OO s an

10200860 &yid9 Of s® gatemd bp plicstion D 5586 31 dsBhb &S ther 2latbd
comp%%ﬁd Q:?e\{gs of the tetrahydroisoquinolinium salts as NHE3 inhibitors. It has now
been found that, surprisingly, the compounds of the formula | described here likewise
constitute potent ihhibitors of the NHE3 and of the NHE5 and have advantageous

pharmacological and pharmacokinetic properties.

The NHE3 is found in the body of various species, preferentiaily in the gall bladder, the

- intestines and in the kidneys (Larry Fliegel et al., Biochem. Cell. Biol. 76: 735 - 741,

1998), but has also been found in the brain (E. Ma et al., Neuroscience 79: 591 - 603).
The NHES 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 compounds of the formula | are suitable

'for the prevention and treatment of disorders which are caused by an activation of or

by an activated NHE, and also of disorders which have the NHE-related damage as a

. secondary cause.
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been found that, surprisingly, the conpounds of the
formula | described here |ikew se 20 constitute potent
i nhibitors of the NHE3 and of the NHE5 and have

advant ageous pharnmacol ogi cal and phar nmacoki neti c
properties. The NHE3. is foundig n the body of -various
species, preferentially in the gall bl adder, the
intestines and in the kidneys (Larry Fliegel et a

Thegﬁaﬁgﬂedﬁ% ne égr’rrﬂulgtll é’gﬂrai %b? |ngs.e or?] ;t{ %Pnen? and preventlon of
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expressed in neurons and is therefore brain-spec
doseam J. Physiol. Cell. Physiol. 281: Cl146-Cl157,
2001). Oning to their NHE-inhibitory properties, the
conpounds of the fornmula | are suitable 30 for the
The mmvcea‘rthe dmveartide tcoaqidmﬂta r@fat@h Etheasravaticiand & ﬂﬂ#ﬁé&’tment of
an _activation of or an activated NHE, and al so
acutg%’aqﬁ] oS Smeﬁ"}w‘éﬁ@”ﬂﬁ@ AMEIN kurpga inediginge as a
secondary cause. 13 The conpounds of the fornula I
can al so be used for the treatnent and prevention of

As aeemeageesce of ikdicpharmaddidgical antibys petdoatpaounds of the formula |

o SN AT B s e L8 o o
empldy2\derot idtréathd i of Bestl iR Efr%t%%ﬁt%?é’é & 85&9”1‘0? example,

di'sorders in veterinary an medi ci ne.
in Th@(ﬁ’\@@é abiedfoieowingedlinigath states ahd gilsmd ersc dlsmmbedtdwtral respiratory

drlwﬁ‘f @HP@ @& %1 dﬁ{éﬁ 8 el%rgg%érfeg{so gyd n t@fgﬂcé#tgggra%ve hypoxia),
must:hler-eélafeti e piioryEisey@stsf Fésdh%ﬁ)ryrd?ﬁrﬂﬁfét af@gr long-term ventilation,
turbed respiratory states, as Can occur, for

respg§m| é%Ol‘ eng in N@e 6QuWise offadapiation indvigim mwntmnsaobstructlve and

t t
mixe SRR o] SIS Boufd i bR BRIy BERME i hypoxia and
hypenfemmea post operative hypoxia), nuscular-related

d d f :
in add 165 ot Pafisnase Febpeaedbpeat dus eper ainveym so tha
snorﬁ%ﬁé%ﬁpﬁfeﬁ%@?orﬁé 'CBH}dd?JIan%eﬁ%HéﬁhggeJQ@%é\@fﬁ%Q%ﬁy%y find use

m xe s eep apneas,

for ﬂ'mjpmmaat;ordofsan mmmmmemﬂfohmmm@eaﬂdn ahypeszamiene af slb@p apneas
ddi t t he nuscl e tone of

0 unds i ncreas
and 8%%15 ?«"agﬁ‘f 3049675 ABH ferghePreppistioasi@ mesicament
for tHOPRABALSN gﬁatt,te@ﬂﬁgn{ gﬁérﬁ;rﬁ{gg advant ageously find use

A combination of an NHE inhibitor of the formula | with a carbonic anhydrase inhibitor
(for example acetazolamide) can be found to be advantageous, 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 NHES3-inhibitory action, the inventive compounds protect the

cellular energy reserves which are répidly 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 tubu!ys is temporarily shut down under the influence of

NHES inhibitors and the cell can thus survive an acute pathogenic, ischemic or toxic
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~for the preparation of a nedicament for the prevention
and treatnent of sl|leep apneas 20 and nuscul ar-rel ated
respiratory disorders, and for the preparation of a
medi cament for the prevention and treatnent of
snoring. A conbination of an {§HE inhi bitor of the
formula | wth a carbonic anhydrase inhibitor (for
exanpl e acet azol anmi de) can be found to be

S AR A SR X R T ——
treatménioftiycheinictritidae, fiHEAGRSe %th@tg rBRE! faRGHE RorddGeP lihe

active ingredients can be achieve a consequence
comppupdsiare RiseSuitabieiar dhg treatrnent, oftaﬂe:hmmerrenaled:sorders and

. nep@lﬁ’?&ﬁ@%ﬁylﬂ&@ﬁ&fé }0 Q%OH%%QH%;@@H@%S% @&%géxé%\ﬂgtmcre%ed

protaindde@itidmu dcbertingly, e dorflsdBaR &ifths forebih 1888k itadiBSor
[ nten5| ve ATP-consum n @? sodi um absorption in

pr eﬂ%'é‘g_g?r% HRAMeRIJAr the ireatmans of kate djaksigtdamnege, didestic
neph ﬂ@)%a'trgf AMPEGRNY rerH{l"ﬁ%or bé%ﬁé&al@ﬁ%l&%@%ﬁpf@%%@%

urvive an acu
(nemrrtldas) whichEre asenplaterwwlanmréhﬁcebmtan&ubmmm Sepdsition.
exanpl e, as nedi canents for the treatnent of ischemc

noxae, for exanple of acute renal failure. Moreover,

It habhRendelRe ‘ﬂﬁlﬂsthérc%nfﬂ LUsteﬂki{} %CEBF%Elag \r\tnﬂfﬁteniﬁ%nt%mhave a

all chronic renal dlsor ers an
mild |l@eadiveeftgst ant caki amepdlnglylaiscebasxsad @ovartageotelyds laxatives orin

t el osition. Accordingly, the
the %%&Egﬁﬁﬁgergqlﬁé §8n§f3q.ﬂ_mp are suitable for preparing
a medi canent for the treat ment of late diabetic

damage, diabetic nephropathy and chronic renal
MOVQ;F?V%{ @@r'@VGF&é’ﬁqufﬁml;ﬂdﬁ m&VIberm adi\ra‘ﬂtagemjslpfm the prevention

and §REREF Y S8R Y e e RSB Bl AR 58 avm e, for
exartiple, by iqebends staed in theaﬂfésltrﬁén@gldﬁ ahd/bhgyi 'sﬁbS@é{ué’rﬂ reperfusmn
mld |axative effect and can accordingly al so

haye a
or byo‘émﬁ%'aﬁt%{/%tﬁt%“g%@%§v?nt§sSH§R éﬂmﬁd,*@af@ﬂns mﬂaytqwue\ienexample as

e o ST SR 848, ANl AR Fesuonts ater

surgtpabm&menhronslﬁh mmderrr&mwngﬂ‘pamtcﬁ gradtie hédlrde@ bowel activity.
di sorders of the intestinal tract which are induce
for exanple, by ischemc states in the intestinal

Wi g USSR Byl Blong grmaon.

“occur, for exanple, as a result of inadequate bowel
ri.sta re observed, npl e, frequentl
The @yggﬁ\}e NﬂESFnh%ltors are suitable genera!ly?or the treatment of d|so¥ders which

are caused by ischemia and by reperfusion.

As a consequence of their pharmacological properties, the inventive compounds are
suitable as antiarrhythmic medicaments.

As a result of their cardioprotective component, the NHE inhibitérs 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,
espeCiaIIy in the triggering of ischemically induced cardiac arrhythmias. Owing to their
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surgical interventions, in the event of constipation
or greatly reduced bowel activity. 20 Wth the

i nventive conpounds, the possibility exists of
preventing gallstone formation. The inventive NHE
inhibitors are suitable genergfly for the treatment of
di sorders which are caused by ischem a and by
reperfusion. 25 As a consequence of their ‘

oo BTSSR RS e BB SRS o

-compesntis opt ' ' ' ibA®
compes he ReMul€ RUSe®RT Qéclﬁﬁﬁér‘{c%_ Wﬁgﬁ@é‘ﬁgvrenin%?,a ?tég'?'i%grqsequence

_inhibitors are out st agdl ngly suita
of inbikitiery Phitiescelivdar Ma 4t exoangeeaeckanisma miayabs aiséd mstrhedicaments

or RN O, A0 BBl b SR598 g Mo

indusedqeisseily op skbendterilgtiprepyt of ischemically induced

states, especially in the triggering of ischemcally
i nduced cardiac arrhythm as. OMng to their 15

ThisPA19 £hie6oARbl AR AMREARE AN 0GR, MBOXLE AN or instance,

~Ischemc situatlons, compo

 the ipyentivencerapounids omywe bsédin omearttdrieplards, id which case the

guence ition of the cellular Na+/ Ht+

. cons of i nt]qi )
compQURds By HERY SRIN tokihe Brajeeipniafl thedreane i the danor before and
dunr&@ﬁhé Feﬁﬁé\fﬁ,%r e @Hte&i&ﬁsﬁl‘i %@u@eégiocgplﬁﬂgﬁg?%ﬁ% BEEHe course of

i schem a or di eases _
treaigrardvdtr of Yreirradorage. inTinysiold gical oaltiatigsids pamd aiso indke @durse of

i nts.f.or, surgical interventions. For instance,
”a“%g'ﬂ%?aﬁ%ﬁ%e%ﬂf&éﬁm Prrijeaied ydB Lqmpennfisof the formula 1.
transplants, in which case the conpounds may be used

both for the protection of the organs in the donor
The gampoengs @ra fkeniseraluatde rprotacive nedicamenps it thetpiesiormance of

. _Qr. £ = h .
angiBpigS U iREReriBb, BLRRRIGE Py 1R peRt] 864 Blao enprrihera
orgahs @mddssseisd al so in the course of transfer into the

reci pi ent organismpretreated with conpounds of the
formula |I. The conpounds are |ikew se val uabl e,

 MoreRih AP NG (TR Pab 08, 4R51 P §BFicPinapd o pypass

opergtiend)dar éxarapie inlbypaes operdtinerotl corohgpVesydds ¥6§ fbSronary
t I\/&ryeover, Lh(g%é entive conpounds may be used in the
artery Byparadifib( %pass

In accordance 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 damage, 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



operations, for exanple in bypass operations on
coronary vessels and in coronary 20 artery bypass
graft (CABG. In accordance with their action agai nst

i schem cal |l y induced danage, the inventive conpounds
of. the fornula | my al so be yged in resuscitation:
after a cardiac arrest. 25 In accordance with their
protective action against ischenically induced damage,
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sui table for. reducing or rsu
partigfifas dorsinyfrowingbe dipgrapiFldth medicahiars whidthBagy 40 tupgiesired

~effects, especially in the cardiotoxicity, as a
Card@&ﬂ%’@&@@@%ﬁ' co-medication with NHE i nhibitors al so

all ows the dose of the cytotoxic therapeutic 5 agents
to be increased and/or the nedication with such
Genaadlyc theeNHE inbitliiorpdesaitgechere tae hdeompingd favoeibsyf ith other

com gy U SR L BB PG R Ges passible

- combiparion pastnets bReinhAfitor 8f theddrfryPid ?%Unﬁ%ﬁt Qe \%ﬁ%ﬂiﬁgbg&drases, |

. for inproving the therapy w th nedrcane
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of the nervous system, especially of the central nervous system, in which case they

are suitable, for example, for the treatment of stroke or of cerebral edema.

The compounds of the formula | are also suitable 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 antipsychdtic'active' substances, or
carbonic anhydrase inhibit_o_rs, for example with acetazolamide, and also with further
inhibitors of the NHE or of the sodium-dependent chloride-bicarbonate exchanger
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pHregul ating effects of the NHE inhibitors described
here. 20 In accordance with their protective action
agai nst ischemcally induced danage, the inventive
conpounds are al so suitable as nedicanents for the
treatnment of ischemas of t nervous system
especially of the central nervous system in which
case they are suitable, for exanple, for the
(NC gﬁgtnent of stroke or of cerebral edema. 25 The
ounds of the fornmula | are also suitable for the
t herapy and prophyl axis of diseases and di sorders
whi ch are induced by overexcitability of the central
Furtherve(ss the yvestive sspwsiuadsof the farherd t ert ikevisebuitable for the
j ' i central Iy induced, .clonjc, and ,
eafifiehtobe bP UG for SRR arab i R wbaPalechihovolemic and
bacimnial ehockdi sorders and psychoses. In these cases, the
i nventive NHE inhibitors may be enployed al one or in
conbination 30 with other antiepileptically active
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t he .NHggor of t hﬁaqsodl um dependent o
agaregagPh dRepselypeoHRecax alsRrghibitor prevamithe excessive release, taking
lacEWHdh fScFRMS ' hv ' ' i
plack eteriictienta dndtebPiGShY 6 RASRAHALH Sq bofol it hfdiators,
espegtialiykof varr Walleaihe faxftombhe oftrrombagdhiegsédtin proteins. This allows

tno QYBONEHEHehof By B Bir i b BBk oV dosiors e reduced
and ahchinaed ! Teoretdraat i?ﬁésé?f)lettﬁrc%rmﬁﬁé 9?1@%1?@ f#ulﬁftfltcl?é B fhe present
so 1 nhibit platel et

. they, as NHE inhibitors, can a
InveRiieyt wifhtiahet aniiasaguiadive Bineljorcthrombalytic abiive ingoedients, for

L R A
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tor and of thronbogenic selectin proteins.

o f
f'b”“&?ﬁ%y ache pradicesnts, frembaxane retapitioapiagoniats)
- e to be reduced -
Phospo ot a8 o a7 BRicGBes. Torfaaghen donido, ete.
Comhkied ude of therreséntt MEERNBIEMDES with WETBE Mihibitdld dnd/bP&ith inhibitors

nti.coagul ati ve and/ or thronbol ytic active
of caftiiig ArBHEESey for cxsmplapiacalaeslamidais prrtiratarhetavorable.

ti ssue plasm nogen activator, streptokinase,
ur oki nase, acetylsalicylic acid, thronbin antagonists,

Furthfeaotose, e invereiyerilidEsnhibitohy ieatirststemigl ishinetig/action on the
.fmsqlca nt?l ithron‘ooxa e receptor ant a%oni sts,
proliferations of cells, for example fibroblast cell proliferation 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 constitutes 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 hyperplasias, for examble 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 fairlure = CHF) and also in the treatment

and prevention of prostate hyperplasia or prostate hypertrophy.
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phosphodi esterase inhibitors, factor Vila antagoni sts,
cl opi dogrel, ticlopidin, etc. Conbined use of the
present NHE inhibitors with NCBE inhibitors and/or
with inhibitors 20 of carbonic anhydrase, for exanple
with acetazolamde, is particigfarly favorable.
-Furthernore, the inventive NHE inhibitors feature
strong inhibiting action on the proliferations of
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combmesliwgith E6HBBLINEGS OF Bid BPmulh | lf\ﬁL’or Hh’iﬁltors of the
ertensives, the conpounds of ornu

preS@UFmaentéon Byt upedieembinating wuthe@alnrem amfagbngstts such as

verap @@gd%tg'{szgiﬁ Io@[bﬁ;g@ oggﬁ‘%@l ' ovasca érw&} Rb%‘lo !pﬂ%étors fOr example

| ramlpui Bablaprlt;cbm‘mapw ifosinppi Itmﬁfap‘t@dnltﬂq@rtﬁérerﬁwﬁtﬂe ebmibirHtion

es %re and for the treatnent of
paﬂraegmr%@L%in IoCkers sreleas mext@prc&odaatbwéemba@ ,@ntagorists of the
enaieHSl 2o e Rl e BB Moosartan, vataran

omaaaﬂrlmgpgembpatrilauehd%ehﬂ@ht&g‘drﬁ&t@tﬂ@nﬁiin%ﬂattdr@%iﬁsﬁﬂa recep’tor
furosenm de, piretanide, torasem de,

d
agor@?(} '{‘Bl‘ﬁel@ e’éﬁﬁPBYﬁ“&é'S Of W@ﬁ?'éﬁ‘eﬁ@m‘ﬁﬁ suelhd Ra @libaeclamide,
ghméﬁﬂh@é Q:T!Szoﬁ@'é/ é?Sma‘R%ﬂf'ﬂ,] %ﬂﬁﬁh 8‘?{3?95{?\9'5‘% ﬂ'\%é&‘e activators of the

. Moreover | bi tors
mltocphthslﬁt ATR«msntom p@dyasblenusmi'lmm (eitoR(ATRP) ohammdl)) inhibitors of

um ant agoni sts such as 15 verapam |, diltiazem
- funh%ﬁ?@&ﬁﬁ'uﬁé 5l$ eﬁﬂ‘%ﬁ %Kviﬁdew th ACE inhibitors, for

exanple rampril, enalapril, lisinopril, . fosinopril
- or captopril. Further favorabl e conbination
Owing to their antiinflammatory effect, inventive NHE inhibitors may be used as

antiinflammatory drugs. In mechanistic terms, 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 prevention or t-reatment of chronic
and acute inflammatory disorders. The combination partheré used are advantageously
steroidal and non-steroidal antiinflammatory drugs.

 Ithas additionally been found that NHE inhibitors show a beneficial effect on serum



partners are also p-blockers such as netoprol ol
al buterol etc., antagonists of the angiotensin
receptor and its receptor subtypes such as |osartan
irbesartan, valsartan, omapatrilat, genopatrilat,
endot hel i n ant agoni st s, renergnhlbltors adenosi ne
receptor 20 agonists, inhibitors and activators of
pot assi um channel s such as gl i bencl am de,

cromakal im mnoxidil and

upog@é‘iﬁgf{ Tb%\gb%fﬂﬁéggfg%@w%farﬁﬁ%prqnﬁwlaxm a0 Fegressian of

‘athetdEcla iR Ibé’bﬁslfby Q?f?ﬁ%?%ﬂgél dR annel Sﬁég{@%ﬂ@ Aot only the

i nhi bitors of assium¢c

- primary hypeélpu:lemmscbm a@sot ccaerta’uelsecamjlarylhybbﬂm*@émra% as occur, for

exaﬁ;])ﬁ {J];héaﬁ%i E%s n Ehglhtggi]lihlg%h%ipﬁ |ﬁgad to a distinct reduction
in thdihfé?bﬁcb!@m@ﬁcé@ %yﬁﬁét@tﬁ%ﬁc Qﬁnﬂr‘?\ﬁ’élﬁb%reﬁ'nooésr{aemﬁyg toa sngnlflcant

inflammation is notable 1n this connecti o
redychippdn e Insﬂmeti hﬂi@rcﬁ@m:e@ antl tihe severity ihermohi MAEI iohibitors of the

| forrrYMléi‘ r?é?'e d@%h%ﬂ&gﬁ L&% g?t%ﬁg{%@&%’ﬁ@g gn%dicament for the |
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treatﬂnsmtrcnfé’t)@erdﬁtﬁeﬂermemﬁ lf@ﬂh@%iréﬁ&faﬁhokﬁﬂ% r%’éﬁlcament for the
advant %eousl 30 steroidal non-steroi d

PreveRtion of piharagerssisy fogthe P@pﬁaﬁlw a nmﬁhaarpelbtefen tHeopredvention

h ffect
and {gRtmphEof AbRccRiaas R BRABLMENE0L 8 HETtaPanT Br e
prevpnupmanaxmtmem oégrseasw induted diyhaerget @heldstelof RVERS for the

eI | natl ri sk factor. These include not
prepg %bg?q PiﬁV&BH%@nadteaém@t ekelisgraes induced by

end@ﬁ@%%@hdﬁl@ﬁrfdrﬁh@'ﬁ% BFQ%ecN{:_éﬁ ﬁf&g %?yge\*e@l&n and

the case of di abetes t| on

- treaimeny Qﬂu&ﬂternscler@ﬂamdmdampertehaon nfcartiod lpemaraﬂdw©eé

ecially

B e N
for tangrdpaeatiary 6f A nyedib&hent for Wdp féVé'nﬁ?ﬁ o ihe! tPéatHb%t of hyper-

formula | therefore advantageously find use
cholestailemia-tsiused anseendainelial dﬁ/sflunt:hm indueadnschernic damage and

oA AROL RSB S WS RO SRR S o o

preverhrtmrpanoareatment of c@dlﬁ@d«\y‘b@%ﬁh:&@ Bnd '%%rtﬂﬁbﬁ'w%g’a'trﬁé‘s anfl of

eat nent of at heroscl erosis, ration
conggfstl\ée h@éﬁéﬁ‘#ﬁﬁt (CiHm), tasdhe Qf%miﬁtlﬁ)mmf ammdlcelatleméfur tbé preventlon

and ﬁi% pr eng&gg I on %éffe@ %%t @g}é%ﬁ) %ﬁ@%ﬁppsﬁm induced

| coromm vaseapasms apid MKGM@ infaeiens, ﬂ@)‘ th@BFEHd?Shd)ﬁbf f a medicament

functio for. the preparation of a nedi canment

~fort tze sai¢ disardars aneemhinagpns with hypotensuve substances

prefé‘é@lgrvﬂﬁﬂ:bﬁ%ﬁg%r%éh BN G YREIMENACE infiBltofd §nd angiotensin

preparatio
receptor antagonists. A combination of an NHE inhibitor of the formula | with an active

ingredient lowering the blood fat levels, preferably with an HMG-CoA reductase

inhibitor (for example lovastatin or pravastatin), the latter bringing about a

hypolipidemic effect and thus increasing the hypolipidemic properties of the NHE
inhibitor of the formula | constitutes a favorable combmatlon with enhanced effect and
reduced use of active ingredients.

Thus, NHE inhibitors lead to effective protection against endothelial damage of
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15 nedi canent for the prevention and treatnent of
at heroscl erosi s-i nduced thronboses, for the
preparation of a medi cament for the prevention and
treatnent of hyper- chol esterol enm a-i nduced and
endot hel i al dysfunction-i nducgﬁj I schem ¢ damage and
post -i schem c reperfusion damage, for the preparation
~of a nmedicanent for the prevention and treatnent of
. cardi ac hypertrophjes and cardj onygpat hi es and of 20 _
diffetgiriging o e breterlion of e @3spls againstibe syaderae pbangpthelial
dysfanBBsh ﬁfﬁ%ﬁh&?ﬂﬂﬂ‘ﬁhﬂﬁ%\‘@ﬁfﬁ Qé‘lga?%drpéaﬁﬁ%% ¥t P&vention
rchol est erol em a-1 nduced and ‘endot hel1a
and dsestmeot boeerondnteasospasmsapyriplasrat pasolaradiseases, in particular

nterPiRERL Hafibionlof, S hertnes Reand SiBiamie oo ieyarioular
hypgmmtﬂiﬁhvﬁdmmé@ bardadrﬂ%ﬁétﬁg\é%d%i?b%%@sm fﬁf erabl y

angi ot ensi n converting enzyme Inhibitors
and angi otensin 25 receptor antagonists. A conbination

oy S 6 SO AU b D, FE byt o

insulin-depandéhigbéiesqiubbapein whithtidse! fdrfexanfiaénPkensulin resistance
: Iovastail n or pravastatin), the latter bringing about.
Is regiraingde [N Bizieare ey be fanarabiritp pakarcesihegntigiabetic activity and

a2 531 0 PGB i T o
biguenidarsust @ fatformirg wihlan arltidiabetis sukbnyieiea\ich as glyburide,

.1 ngr.edj ?nts. .Thus, NHE inhibitors |ead to effective
gl'mﬁﬂ?'gfj@c{q a A& Wikt 8t Esosidlasmimbifutoss witly a RIPAR@&gsmist such as
oS ASHRS ot oL | . o .
o Do e W InshIR et of Rl garfiuration form,
with iarfBaiiniibiomméthvan irsifie sensitizenmenyish heeglitihielepr event i on

and treatnent of coronary vasospasns, peri pheral
vascul ar diseases, in particular intermttent

In addigoilicibe &ute ankgi9888 %ﬁbétsaﬂﬂ’-ll?miﬁgtg 'g?[:ﬂ%réct the development

left-ventricular 5 hypertrophy an
of latepQimpligadionsiof diatetes abdisanithertiferer bizused Bs rhadicaments for the

i1i I found that. NHE.inhibitors are, .. :
prevfifion i leatmRBe b b Remb0g irdih idtiies SubheastiUSetiz nephropathy,
diabetichetiepatiy, dideticl lﬁtimbbéth¥,0@§§etié @ércﬁ%ﬂ?@ﬂ)@chg@h@l_ other disorders
insulin resistance is restrained. In this caSe, it
OCCURRID B& & GRNSLANPECE of diskatrse They raay advamtageousiy iedambined with

. . - f fec ds . of
the offiickiauf thediblbhns Badiine g dfor M NSl The
combinafion with, a behbfical dotagdi fahatof Q‘usulihfrﬁBY birRaticuaty Riportant in
. glyburide, glinepiride, tolbutamde etc., with a
this %f’{”@ggpﬂase inhibitor, with a PPAR agoni st such as

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 effects against 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
manifestations induced over the long aging period, such as illness, invalidity and
death, which can now be made amenable to treatment with NHE inhibitors, are
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rosiglitazone, pioglitazone etc., with an insulin
product of different admnistration form wth a DB4
inhibitor, with an insulin sensitizer or with
meglitinide. 15 In addition to the acute antidi abetic
effects, NHE inhibitors countgfact the devel opment of
| ate conplications of diabetes and can therefore be
used as medi canents for the prevention and treatnent
such as di abet

S SRR 0 LB A b ormos i
orgdres And s functioh ﬂi@bbﬂaﬁ@b@b@ﬂ%%@r‘eﬁ%w@@p nﬁﬁd&{%{ t in the aging

di;sorders 20 occurring as a consequen et es.
OrgafH@W. may advant ageously be conbined with the

d ab N| DDM
DisB X U R e e BRRAFr LS b rletec
marfilestatiohsiof swddr of sRyarizeaa fér enisibYtheTRAAEQikite r@spéﬁﬁesand
nnection. 25 In addition to the protective.effects

r eaci'aﬁy REthe,plopd vieseelaie soatraiien and relasakiarbrsagtions. This age-related

oo Y A SIS AL IBUF il S e
essantial pzcatﬂse dfifiecarliagatokr sybeeaand thnsofiife ardrfisalgf. can be

oS B o DR B G s uion and

meaBURYHEST MaiAEhdHEcBiARE ?éaﬂﬂﬁrh/"g? g%@sc%@rb mest?lgc?ﬁ%# or retardation

i ndependent|y of acute isc Ates can
of thﬁcﬂgmre|amrprogrﬂ$emmnGmdmrtlhe!mhslysmheﬁcm pettiblelcagibgadliminated

hughgfgsqgé"?’ﬁ%ﬁ ?yolay K@-[]Z—LC ﬁ@gf’%{r#? lﬂélgsmﬁ%gq gelﬁe@ggﬁgétgagmw suitable for
the tréaiptert andevdniorpsiana kR Ael ‘?_)ré gi'ﬁ'ﬁrlﬁ e‘NdBEwéWéEdysfunction

inhi bitors, are 21 diseases and ers whi c
especialbygf [alelrwttﬁilﬁﬁ&ﬂldb%aﬂ@gel'h@l\éltlEdnlmbMexrelthusv atsal outstandingly

su:tafb[l}c—% @ZQ?E)??‘F%OE ﬂqi%\ﬁe {QS %ac%gdlg@pgaéﬁ tiq, Of congestive heart

failuid (Sidﬂl)ealsd amﬁectr@trmmﬁemrar@lg@sﬁe%iaﬁﬁ/qgr ﬂ"ié"ﬁr‘ekléﬁﬁ'én of age-
relatﬁgg?lrrre t or wwth age-related 5 manifestations

M3 ObPYi®- are, for exanple, the inadequate

In thisSSIHIBRE adla8sul g%ﬂ'gtfn‘\é(tlc}ry isQhat \&@h %{ﬁg%r% 25l é@aﬁ'éqr‘% gHch as

contraction an axation fe

with 4&H |mmb|tmstmugloteasm recbtopfantagsnndts, ﬂlgrétmést)”a?thh%omsts etc,
process

el axi ng sti which are an essentia
Lorwl ”%%bia%' Srameus @ﬁmam@%@ﬁnwmmem@ -lawering agents. The

comﬂ?&iﬂdshof thdToRRula a%‘tlfld&é’ltrﬁié o éﬂt@‘?'bgé\? t@)rn SESHE RS a A tissue

NHE i nhi bitors.
changes and for mamta:nmg health and prolonging life while retaining a high quality of

life.

The inventive compounds are effective inhibitors of the cellular sodium-proton
antiporter (Na/H exchanger) which is elevated in numerous disorders (essential
hypertension, atherosclerosis, diabétes, etc), even in those cells which are readily
amenable to measurements, for example in erythrocytes, thrombocytes or leukocytes.
The'com_pounds‘ 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, Qf diabetes and of diabetic late complications, proliferative disorders,
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10 nmeasure of the maintenance of the reactivity of
vessel s is the bl ockade or retardation of the
age-rel ated progression in endothelial dysfunction,
whi ch can be elimnated highly significantly by NHE
i nhibitors. NHE inhibitors arg thus outstandingly
suitable for the treatnment and prevention of the
age-rel ated progression in endothelial dysfunction,
otc especially of intermttent claudication. The NHE
‘i'nhibitors are thus al so outstandingly 15 suitable for
the prevention and treatnent of nyocardial infarction,
of congestive heart failure (CHF) and also for the
Morgpees; Irmwtce”s eee isaitalylefior thetteegimewe of disorddrs dgeman and
In this a use

o 48] R 8 oo B b peproers
are Euspar\tvcﬂlhr Al iidurHersin AREAR SRS bBociRRR |ﬂ é)oult% '

antagoni sts, diuretics, Ca2+ antagoni sts,
The gompaundsise ialsn seitarle siaggniastor ctmtnmtfolwcslmckmg parasates in

hurn‘félor nrﬁﬁ&%ﬂg?@q‘flﬁﬁigﬂgeu%?% g sgx ip &?C?Q ﬁoq‘g&u ndﬁ%rp{ﬁ{egtﬁe is given to the

use agex ajert edairiss Slond-siking patdies M hiRiaRt eV &R iR r‘n@dlcme
and prolonging life while retaining a high quality of
life. 25 The inventive corrpounds are effective

The ?Bmﬂﬁugggmﬂggrié% V\Eﬁ@ fHIegé% Q%é&ﬁ)ﬁﬁﬁ@ Hgé%\@? } 8 combination

with gitkrrriedicaresteot aative thMémeéopﬂ,epahhgra)@@Hﬁfaﬂh%m for the

e T T e

sleephé!@lt’éwréetpﬂﬁtd?g diIHeEY sRep aﬁ%sCBW of 8gdtd Q%ﬁi chronic

accordance with the invention are re sui
renapdisgrrlass: eftamie kgdwwda@mmrami sfatheonicfkidndyofailare, fofdlisorders of

. : | di t t f t
inte<EATREHOT, dr o ptRRR R ST B SerenBl Bk siuarsion idisorders of the
centm‘l neyarsst 888 A of &Qbro@ré‘p PedfitingfrOR ORS! fedskStarflty, epilepsy and

di abet es and of diabetic |ate conpl 1 cati ons,
centﬁllgpnqlg;egtqqr@/ulﬁi@@ﬁ gepkstaies ofamcjetwbdmeslpn&l}ellﬁd psychoses of

lschérﬂ@ é%%fe%r RS @Fﬁ‘jhé%ﬁ’yf %rﬁtﬁiﬁl ‘_‘rﬂeﬁv@épe%e rgrﬁ Qroéfaﬁgpﬁ@y of adute and

ch roplco:tamangm toTamed dls@ed@eaaflp@@iphédal by%éd{nsg?]rglﬁ‘g%s causé® by Tschemic

cul ar _mal ari al di sor ers in
evenf%eehaf%%e@sw pyeter 9f amﬁ@s@lﬁfﬁsiﬁn@fsdlael@leﬁ ©b lipid metabolism, of

I suck
irorReARt bF RSy SN Bi oE P Rl Koo dsoraers
caused bq;rmmqmmeitaédysmcnan,edfq:rremzeai Gis@idees, dfambRfia, for the

preservation and storage of transplants for surgical procedures, for use in surgical
operations and organ transpiants, or for the treatment of states of shock or of diabetes
and late damage from diabstes, or of diseases in which cellular proliferation ‘cc'msti‘rutes
a primary or secondary cause, and for maintaining health and prolonging life.

The term dementia refers to a decline in intellectual capacity. It is understood to 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
adva}knced age which is attributable to structural and/or metabolic abnormalities in the
central nervous system. Approximately 7% of the population over 65 years of age
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.use as an agent agai nst bl ood-sucking parasites in
human and veterinary nedicine. 10 The conpounds
nmenti oned t herefore advantageously find use al one or
in conbination wth other nedi caments or active

i ngredients for preparing a i cament for the
treat ment or prophylaxis of di'sorders of respiratory
drive, respiratory disorders, sleep-related

sl eep _apneas, of snoring,

res ira dIS rders,
'S“ﬁﬁfﬁj ad?d“é’ﬁ ‘éaWFQr%ﬁveﬂtysJrh?e?%iseéfOféi@m%ﬂw\r&IMe@thelmerS

disdaielistife é‘@ﬁmﬁn&"c‘ FSH, %ck:bgﬁ‘ﬁ@f]oﬁ”c{ 0"/o f foﬂb@%ﬁ%y\?as%[ilar

15 intestinal function pressur
demayiaatsugh asypeltcisfartbiemential; amictanbmaft:ohh@f treset thval forms. Much

rare) SENGHS ol B er%;p?fogg: Srgcﬁjg 553568, %{Q&ﬁﬁrﬁ:?}g@%gggmn disorders
sucCle @8\HU ritingfien’e chBfezShRd §§|n6f:el%rﬂ9é'||$|t é(l’r?x%%p Eﬁaﬁjé?ﬂﬁsaﬂgm Also

psychoses, of ischemc states o her a
knowarip pdditivararerecondarriementasiolowing anmd/ac assaomuéd with infections

(e. gCMtﬁle?@ cause%ur&‘?gngr(,aﬁlé Orégr%%)srés etulgﬁs 29 3. wit a%cohol).

reperfu5|on events,  of atherosclerosis, of di sorders
of |d netabollsn] of thronboses, of di sorders of
ThetﬁolnPﬁ Lo mamary pongplidatiends blaSQﬁhObyh©@bd@aebnewenemoﬁes to
u ctlon
statflS U AR %o coaETs e SN pAm BBl RENIBR olhinrtargnos by new

mfomriﬂi:cm mdagpsfuﬁctmwsfahe irainf @tris pusSibRANitR NS afLbEHe prevalllng
operatjons and organ transpl ants,

el mgRS| oRp it Dnteriition 4 TB) i nyasigaio eseeninlaspeels and

mecRanRfth bﬁh@nﬂﬁ??&‘?nét{o?lnérﬂ:l @&%o‘ﬁﬁa i ( quufgsg%%?gﬁgr 368-474 2003;

whi ch cellular” proliferation cons Itutes
Braig &asndeaiy ResuSey. 4n@OFRT, 20040 Phiysioh Rebealt 87488, 2004).
- prolonging life. The termdenentia refers to a decl i ne

in intellectual capacity. It is understood to nmean in
Onepsithé A impbRafe@igRiEeofl r \Aﬁ'l?@h

ggl lity. Deﬁen?ﬁg I'n thengedegﬁ)}“or kﬁg@ﬁétﬁ Is stored and
Procggsrahis taermmmcsam@uafq@ma@oeskt ihase lorag haen da:down that certain patterns

ek LT AR N -

efflcn@hnpl(mws aha@ 5 ohd, Uhysfstne 32 3318850 UFo 23 SAIS 8N
7% of tyhe popul ation over@’G yegrresno¥v referred to

, roxi mat el y
as '%1%192@ P%t@ﬂf'éi@ for ded %eﬁ%wmmhawsybmmmmaem cortfiemed in

otef e aho RSN R B, BRI she . LTP i
now vemmbdras ateimpdritas congiorrmt ﬂSﬂ‘:He nétﬂfoﬁéphe@ﬁﬁﬁﬁh 8nderlying
nbi nati ons of these two forns. Mich rarer

Iearrgr&gj g@@ pemons it lmfpgmrdﬁgowrbtha@@ weale hdPscorrelates with short-term
enl it RGP ARl SR B MRS 7o o, 2000

ProcFPdatkAnadrSca;m SA.9Y: 81 16 8121, 2000).

- The hippocampus plays a central role in episodic, spatial and declarative' fearning and

memory processes, it is essential for spatial orientation and recall of spatial struciures
and plays an important role in the control of autonomic and vegetatlve 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 ot.her
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known in addition are secondary denentias foll ow ng
and/ or associated with infections (e.g. with HV),
brain traumas, brain tunors or intoxications (e.gqg.
wi th al cohol). The concept of nenory consolidation is
based on the ability of new ries to 10 stabilize
over the course of tine and t'hus becone |ess sensitive
to interference by new information and dysfunctions
of the brajn. It |{s possible with the aid of the
’“a@PE@%EPY%ShOWQQWN@ﬁQﬁﬁ@%l of long-term potentiation

T e e 86858 s S B RO s BBBLREEDD v

the BTPsg8n@ared \mﬂosaoung?anmen arelsthBt amlﬁstﬁﬁéeé%mch‘iﬁ} réfedBthe LTP

simditiequshe e Tl mrogrtices &éggme Al 18P rAGe-rolated defects i

spalidifraem®iy ar: borrélbRIeHitR agf )
P ppocanpus for mation. | @ed@é %ebﬁ‘a ngfmmp%%e%mpal,long term

poterdiatian in yilto achare @ﬁtemJaéed bymugsthatwnaanoa the cAMP signaling

par B NeiPRled S )% B BROEAMIS! 55 o 8, SUAMIESLE act e

chro’ﬁ&iﬂiﬁ‘ﬁﬁne bﬁﬁi&urdm@@rs@fefgéﬂ%tbafcﬁfdhﬁgs frPtvr\)%Qnﬂu%tton of long-term
‘long-term potentiation' or ,

PO"%U@E%J@HH K2t BIRRoCaBSY meaes @9#9347a53,a@la(yfort dieal. 2002, A

o5 A o LDt 19 e

and nspa‘paﬂdeatmmg irt the msahemmzu e ChRBURIBCURESBRBLIY.
Iearnl is further known that "a weak

twaspogsil géP ey 'Wvﬂ% %’Fﬂ‘)ﬂ VI{IE(aR transaanjc animela %Idrbyr@dmln.lstratlon

o AT S SRSt

malrge()@mce thesedi (Yeok @mus 9pbagappressivieradtionqrediited by beta-amyloid
decl arative | earning and nenory

di
peptﬁf %@%@@E* §??3t5‘§‘ gﬁf‘?"'aﬂo*?fbtiat@ﬁdﬂm hiapp@amaus énNamgthyl-
D-aspeeiad rédepidaintiabefddiCh e ofSet BPE grﬁ’u (Sinda | BGsBM et

role in the control of autonomt VEgEt at i

2751 §AE0. inyvavel A0Sy Syaaptic plastsisy mmhumab pm:mmpei eariy

B S MR Y01 AR B 18 ot Gureviins o

al. ZMmealmmétMut@ccb%@ét@U%c%P &Wﬁ(PFr—PPSSiSt%sgemc

ﬁoca us Is I nvo
micee MesiplighPis 18x &t-Bo) ltwas passiblestorcoreecs Hmmmmnéairof the LTP

o gty e BT SRR R RSB M

| emploqemam hdmart Allzhétmm@ smhéeapgﬁ(‘&b L I@iacStynd, uiRpetdli 8804, Persistent

néjr oved the LTP
improvement in synaptic and cognitive functions in an Alzheimer mouse model after

o rolipram treatment.J Clin Invest. 114:1624-34.)

,. 25

30

[tis 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 NHE5

- inhibitor has the advantage over the active ingredients employed to date for these



10

15

20

25

30

si mul taneously reduced the nenory deficits (Bach et
al . 1999, Age-related defects in 5 spatial nenory are
correlated with defects in the | ate phase of

hi ppocanpal long-term potentiation in vitro and are
attenuated by drugs that Enh%ﬁge t he cAWMP signaling
pat hway. Proc Natl Acad Sci S A 27;96:5280-5; Fujii
& Sum kawa 2001, Acute and chronic nicotine exposure

B o S —

to bB@ﬁ%htS&‘lat?s‘éﬁt PocadsaNrns e eg'#resgé)@ %R gﬁn Jr%di‘brﬁ’é’gﬁar@ﬁ'lerefore

deficit can m m c age-rel ated

brainspgcified Aok Ehyeigl.iGell. F’d’rytSncdp%m £114é‘:a®mﬂ5§ 2@01)he

Fi scher 344 rat. J Neurosci.22:3628-37). It was

possible to showin vivo and in vitro on transgenic
NHEGinhibiraase therefdid BURABIBbPthe @éatﬁ@rﬁbﬁﬁ%u@dégenefative

Pcaeé)tl des that the peptides adversely affect LTP or
disofdaray MemoniMRairimgnt anademartisgatisordses sua amdeoemtia in the

_e!deﬁygﬂf&ﬁéﬁh%ﬁs %&bﬁlﬁ{g lﬁ‘fi?gn S%p%%: fo&?q%h%l% qlwgltpﬁ%rlcp dementia,

comblqrqmlonambAtzhmhlr’mhtl}dere&@&@@Ihﬁd@orders tau mutations, prion
i ece(@ir-l ndeﬁendent _it's of fset g hu erzine A
IseRReH Ay dlyigmine expangign Obwrdmwf@s or@@Bplesﬂmﬂgwns
h d
c O@F?ngsiptﬁ%%e%rﬁbél :H:ﬁ)gﬁ% @ln frknﬁ@c@ %ﬂbﬁxﬁ H%g?mg memory.
NHES2inhibitoGuare/iucthensuitablalfor B@0deatheniet séashery @I@nﬁéﬁnas following
and/ﬁfcesl‘,eraigﬁ ﬂg of LTP.in APP + PS1 transgenic

5 @R s tns stish.afs for exarnels, wiRSTN) Braie tratimas, brein
tumareIor estbxicRBohdTBadH B8 Yor @&aﬁﬁ)‘ﬁ? Lfifh ai@BApi0f mMenory

c

functions by rolipram and i nesterase i nh| bitors
i ke those al so enployed in human Al zhei ner' s therapy

o B A Doy e VLA g

pharflacieetio®ly ameptatiiodalts #drt @fe as alrheédidgmepgat ment.J din
I nvest. 114:1624-34.) 25 It is thus to be expected

t hat substances which i nprove the LTP will aI so have a
The SeRle e —ILEE o R ITEL 385 Y44 Y Bhvoproteave use

comsising aslef@cjavéemodmmﬂé dompourithefihbabendh GRS ¢ a
nce menory- 30 inproving effect of the

Phafm'?ﬁﬁldﬁ?% @%%%ﬁﬁh@%‘ﬁ%m&@sguma@sesxlfcanm@n @etennafy or

Phyt%@@feexdﬁkerépggneqfﬁghus gfé?‘{ Qﬁe&h g@%ﬁﬁw}be} §%¢B§g§& ghe formula |

' and/@rdsyfamph@mmmcaﬂgeaemﬂptablel seit edtreut! sloRERIr oy edmitinatisrewith one

for hhesg 25 . o .
or more other pharmacological active ingredients or medicaments.

Medicaments which comprise a compound of the formula | o its pharmaceutically
acceptable salts can be administered, for example, orally, parenterally,
intramuscularly, intravenously, rectally, nasally, by inhalation, subcutaneously or by a
suitable transcutaneous adrhinistration form, the preferred admihistratioh depending on
the particular characteristics of the disorder. The compounds of the formulé | can be
used alone or tcgether with pharmaceutical excipients, both in veterinary and in human
medicine, as well as in crop protection. The medicaments comprise active ingredients
of the formuia | and/or their pharmaceutically acceptable salts generally in an amount .
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di sorders, such as acetylchol i neste rase inhibitors,
that systemc effects are expected to be slight or
absent, because NHE5 is expressed only in neurons and
is therefore brain-specific (Am J. Physiol. Cell
Physi ol . 281: Cl146-Cl1157, ZQQQ) 5 NHE5 inhibitors
are therefore suitable for the treatnent of
neurodegenerative disorders, nenory inpairnments and

Offr%ﬁ}nﬁzhl di,sorder,s such as denentl ainthe elderly,

t§1 9/ B8CAPSAOUENENt i as such as, for exanpl e,
mul ti-infarct denentia, conbinations of Al zheimer's
and cerebrovascul ar disorders, tau nmutations, prion
Thegixsinieris which qrg auitable éoreliopa:i%ured phiasmadentica Goimuation are

fam Shglf tnog’fé@rgg gE["PQﬁH i t % ﬁlgs}% i hoﬂq%%gg]ﬁ%@m kngyyeglge. In addition to

solventy; gel fasmeRTeLYposi %ds@ﬁ' @dé?!re&
: swtgble for thgptrwllt?nent of secoﬁ &tfs.glgng(ﬁheractwe ingredient

carriess,| ibiRinRssibig ty yse.dos examplad antioxidantse cltap@nmrﬁs cémalsifiers,
1 b t
antifolfnss XaUnias, Biddbrlhtbes SBIBILRA BPoaPRRGL conol 15

The i nvention further relates to the use of the

npou of the formula | and their pharmaceutically
For g 8&%%@@0@'9&@'9@ fprsp, theeaciive gompaupdawmie mixae with the additives

. suﬁdtﬂ'é/%}tth%rb&géé’e rs‘?Jcﬂté%S‘ 9@%‘%& f¥ets gg%é}fgﬁlﬁédﬂgﬁnd converted to

veterinary phytopro Ve use
the &iﬂh‘a@tﬂ dmwfoms smcfaas teitplotsn doatedttablets) At @elatﬁmﬁpfefules
ﬁ;@ %E eutl| ﬁ % acceptable salt thereof, and
aqueaqubso ajcofiolic HE-Q‘ ¥ sPlufighaRy e customary repthods. Examples of useful

inertrAYtionRrALIEaL i nglﬁ’l Hﬁé?mc Crﬁﬁgﬁesﬁé nggﬁﬂeﬁﬁp?ﬁéﬂb%ﬁa@‘b%ﬂss?um

a conpound of the fornu
Phoﬁﬂ#@ﬂﬁd@@eﬁewucqseaoc slareilie paaiduldarreare gtarchl The pGeparatlon may

th one  or t her , phar macol ogi cal
oo eBATAHA kAl e Guieier B afie fRrdT OpBOT raaweR: Examples of
usefWhoilyfcar hemer drafsefulCIREHE Ard o A8 L I0H Mt d! oft§, duch as sunflower oil
armaceutically acceptable Salts can
or C%’Em%loﬁt ered, for exanple, orally, parent erally,
|ntranuscularly, intravenously, rectally, nasally, by
i nhal ati on,. subcutaneously or by a suitable
For SUb@umdoaaﬁpeEUmeuS&irrlﬁtra@éhdi@dﬂmﬂﬁre{ifoﬁf fd &&tive compounds

ﬂ Lstration depending on the particular
usec] IR BE I PSR AR Sdmary. for s Gurmpasmaschiastsakbizes,
e fRbR 2 i BB 0 BB Bt o msion

Exarhpdaamf useflil solventsaareneldicaphiysioRigidal RERLE oF E%ho'g‘ for example
t|ve I ngredi ents of

canen S,CO
-e‘haﬁrﬁ{ﬂpénP eRoR apasd 'Bﬂﬁ@lhh%légtsusar sglua@aepudblae glucose or

manSied| %&IL@EH@I&' i¥e AU BUAE diferent solvents mentioned.

Examples of suitable pharmaceutical formulations for adminrstrat[on in the form of
aerosols or sprays are solutions, suspensions or emulsions of the active ingredient of
the formula [ in a pharmaceutically acceptable solvent, in particular ethanol or water, or
a mixture of such solvents. If required, the formulation may also comprise other

pharmaceutical excipients such as surfactants, emulsifiers and stabilizers, and also a

| propellant gas. Such a preparation typically.clontains the active ingredient in a
- .concentration of from about 0.1 to 1 0% by weight, in particular from about 0.3 to 3% by
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of from0.01 ng to 1 g per dosage unit. The excipients

which are suitable for the desired pharnmaceutica

fornulation are famliar to those skilled in the art

on the basis of their expert know edge. In addition to

5 solvents, gel forners, suppository bases, tablet

exci pients and other active £hgredient carriers, it is

possi ble to use, for exanple, antioxidants,

di spersants, enulsifiers, antifoans, flavorings,
weigpt.eservati ves, solubilizers or colorings. For an oral

admi ni stration form the active conpounds are m xed

with the additives 10 suitable for this purpose, such
Th . . > : | _

O D STTo ot Tb ARt Bf e fofflla £ AU ered and the
frequesisy of edministration depend pntihe gotpricytami dapsioh e action of the
s, al olic or oily solutions by the customary

COmQ%%@%k9$§§ﬁE'PB§ﬁ%?{SQ$ e atites and. apverity of (e fisaase to be
treat@dimardl ABb©n MRRERICR, adB SRASHIUURLRURANG ‘?e%[&ﬂ'fs"f\nqe?l:e‘é@of the

phosphat e, | actose, glucose or starch, 1n particular
mamge ho Sedragtied The preparation may 15 be either in the

formof dry granules or in the formof noist granul es.

Exanpl es of wuseful oily carriers or useful solvents
On aseragectind @dilyedose ed BBpBLHE of BETHraTlS Ui theWeke ¥t la patient

. or cod |liver oil. For subcutaneous, percutaneous or

weighing ko

héu&adamt irast PR Tomg/kan ereferaliy Ocomadig dyp toxd most
. : : | ?
30 G praferdb 71 A SLbAAPWBI? IR SHEHETR! tor dijancs

immefdiatelyeaftensrifieriegtapnetic states irehighdndgnisflsy bl @R higher dosages may
be nSuspension or emul sion. Exanpl es of useful solvents
© negegSalatsPecishy & iesaset! Ivartminisirativn dabinstancerin a heart attack

tieBE i b it | .

palie R RS ToR D Rare WAL BTRAS00 MrETBeL aBPthallhl hbgiktary. The daly

dose sahre divisleddntoaed e onmairetfor examptehep ¢ #f mcenduss dogest s
mentioned. 25 Exanples of suitable pharmaceuti cal
fornmulations for admnistration in the form of

Expefficds | desefiptdiaysd g_g@mﬁgsutl ons, suspensions or
enmul sions of the active ingredient of the formula I
in a pharmaceutically acceptable solvent, in

; ' nol or water, or a mxture of such

List OE%P%’/@%%{%B& S:’l’gqui red, the formulation may al so
conprise other 30 pharmaceutical excipients such as
surfactants, emulsifiers and stabilizers, and also a

AMPAr opel reaeptefasourbed shannpele pdvictt cam beyauitigaleldybycoranainos3-hydroxy-

t he acti ' jent in.a oncentration of from :
about Tﬁ%@@@%ﬁé&k{#@ﬂpp#ﬁw particul ar from about

- CA10. 3 t oC3% leprnu ammonis (Ammon’s horn), CA region 1 in the hippocampus

EA ethyl acetate
EPSP excitatory post-synaptic potential
ES* electron spray

- HEP n-heptane
Conc. NH3  saturated aqueous NH3 solution
LTP ‘ 'Iong—term potentiation
LTP1  early LTP (phase of LTP)
MeOH  methanol |

C mp - ‘melting point
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27 weight. The dosage of the active ingredient of the
formula Ito be adm nistered and the frequency of
adm ni strati on depend on the potency and duration of
action of the 5 conpounds used; additionally also on
the nature and severity of t%dl sease to be treated,
and al so on the gender, age, Weight and i ndivi dual
responsi veness of the mammal to be treated. On

MS average t he dag_ dose of a conpound of the fornula I
in the PSS O%QQF?Vent 10 wei ghi ng about 75 kg is

NBA,| el iclspen st o bl s

acut e sPragpartaie, for instance i mTedl ately after
Tsufferl E%gﬁ net| C states i n high nountains, even
hi gher 8 Uréhe necessary. Especi al I y in the
STFcase Ofslhor‘{-temﬁi o tance in a heart
attack patient ﬁPn ”?'Eté@fﬁtensséf%ﬂgfe unit, up to 300
THFg/ kg platralixgrafesarbe necessary. The daily 15 dose can
be divided into one or nore, for exanple up to 4,
i ndi vi dual doses. Experinental descriptions and

Exampterp] HeDiainiho@btiadricui(gls- @Mdﬁé@meﬂ%m%&; -tetrahydro-

receptor - coupl ed channel's which can be ‘activated by
Isoqglngﬁﬁ isy! Wyﬁo@m@hﬁlhyﬁm&w@4 propi onate CA
= cornu ammoni s (Anmon's horn), CAregion 1 in
the h| ppocanpus EA ethyl acetate 25 EPSP excitatory
post-synaptic potential E® el ctrE@_lspray HEP
n- heptane Conc. NH3 satur eNH3 sol ution
LTP Iong termpotentiation 30 LTP| early LTP (phase of
LTP) - MeOH met hanol np nelt] PANHL

2 HCI

0.36 g of guanidine is suspended in 30 mi of anhydrous THF under argon, and 0.40 g
of 4-(6,8-dichloro-2-methyl-1 ,2,3,4—tetrahydroisoquino!in—4—y|)benzenesdlfonyl chloride
(W0O2003048129) is added. The mixture was stirred at RT for 24 h and then the THF
was distilled off, 10 ml of water were added to the residue, and the precipitate was
filtered off. It was washed with 10 mi of water and dried in vacuo. The solid was th.en
suspended in 10 ml of EA, and 10 ml of a saturated solution of HCl in diethyl 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 precipitate was then filtered off

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

Rf (EA/HEP/CHoClo/MeOH/conc. NH3 = 10:5:5:5:1) = 0.30 MS (ES+) : 412

Pharmacological data:
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28 M5 mass spectroscopy NVDA receptor-coupl ed

channel s which can be activated by N nethyl -
D-aspartate RT-roomtenperature 5 SIP short-term
potenti ati on (phase of LTP) THE tetrahydrofuran
Exanpl e 1:

N- Di am nonet hyl ene- 4- (6, 8-di c%% oro-2-nethyl-1,2,3,4-te
trahydro- isoquinolin-4-yl)benzenesul fonam de,

di hydrochloride 10 NNH2 0= =S NH2 C 2 HJd N d :
0.36 g of guani dine is suspendfd in 30 mM of anhydrous
40 g o
NHgﬁ*EgHgﬂglF% oro 5% yl -1, 2,3, 4-tetrahydroi soqui nolin
In thlmtqst)tbeneemmyllﬁ me/intrehemulade (DB (AN ZFOBOLIRL 2Rich Stably
added. The m xture was stirred at RT for 24 h and then
eXprege thﬂélffﬁaenfoﬁtgﬁymee@rf tbefsodionsrotein evchanger (NHENdatbr an

aoic iR v B T TeBh RN Gians iiTiendy ke Fagie-free

conditiensivl the case dfienctichisd RIMEEATd thid Bnd] th@fpl-ﬁﬁvaéﬂgte}ﬂmed with
m of a saturated solution of HCl in th

' the plérsenaifivedluciessenb tips |E@E©5deléel¢aﬁBrdbeeeEug§ﬁee©H WSA; the

preclptaoERE A ko3l s Fol st ngnbaied witk BORSF (5 uM
O e (S BTN IO eF o iy BB L ARl 5 m

KCI,NHBIMCHTI5; B nivi NigCl Oze%wﬁ—%&r)s ml\ﬁfé{?ucose apHof7.4is

Phar macol ogi cal dat& 29 NHE3 and -NH
estabiighed with drivl KOH). The intracellular acidification was induced by washing the

~ cells incubated in NH4Cl1 buffer with NH4Cl-free buffer (133.8 mM choline chloride, 4.7

mM KCI, 1.25 mM CaClg, 1.25 mM MgClp, 0.97 mM KpHPOy4, 0.23 mM KHoPOy, 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 NH4Cl-free buffer were left on the cells. The pH recovery was

started by the addition of 90 4] of Na*+-containing buffer (133.8 mM NaCl, 4.7 mM KCI,

1.25 mM CaClp, 1.25 mM MgCla, 0.97 mM NagHPO4, 0.23 mM NaHoPOy4, 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,
Sunnyvale, Ca., USA). The BCECF fluorescence was determined at an excitation
wavelength of 498 nm and the FLIPR emission filter 1 (band gap from 510 to 570 nmj,
The subsequent changes in fluorescence were registered for NHE3 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 piace. For full pH recovery (100%), the cells were

incubated in Na*-containing buffer (see above), and Nat*-free buffer for the

determination of the 0% value (see above). The substances to be tested were made

up in Na+-eontaini'ng 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 pamcuiar substance

for the individual NHE subtypes was calculated by means of the program XLFit (idbs,
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In this test, the recovery in the intracellular pH
(pHi ) of LAPl cells, which stably express the
di fferent subtypes of the sodi um proton exchanger
(NHE), after an 5 acidification was determ ned. This
recovery sets in even under bicarbonate-free
conditions in the case of fudétioning NHE. To this
end, the pH was determned with the pHsensitive
fluorescent dye BCECF (Mol ecul ar Probes, Eugene, OR
SurrezgsAjK)Lhe precursor BCECF-AM is used). The cells were
first incubated with BCECF (5 pM BCECF- Al\/p in NH4Cl-
buffer (NHACI buffer: 115 m\/l choI [ neCl 20 nv NHACl, 5

mMv 10 KCI, I mvI CaClZ, III Yivt
gl uclose; a pHof 7.4 |§Hes¥ % '}Tgr? (&4}’“

The i nt rEaahplel ar aci di fi caien vvas [ nduced(bwvvashl ng
t he Leeldsincubated in - NHACL buffer lwith NHACI -free
buffer (133.8 nM choline chloride, 4.7 nMKCl, 1.25

Tes B ERAA hZEy MR e AR

est abl i shed vvlth 1 MKOH). After the washing 15 ,
E ﬁéerrﬁtf on, u] of the NH4CI-free buffer were left on
Xpefienia grpro pH recovery was started by the

To 4T VTS g AL B 2. o

stratlmtmzam;)ubsmctm nb#hzavcegsom pemiits freldemteiatMeasurements

over SRHSE BB RS o RS BOpS e SRR Lok o

the tHetaghytormPhd @hiRgeidalces MRleRey L aP WREhGRSurnd% the initial value
Sunnyval e, Ca., USA). The B CF fl uorescence was

Wlth!"d%ftr@@ hoHEwas ugRd é»&@- nat pPbiNeurgscisneng! &(160, GOV (ho9&n&ur J

F 1 570
BSOS 80 AR cbehBfe SSRalE OB a5
numkbree @f #icta ddrstaraindiicdiueed aNHEE bﬁrnCF%JnW§dé%n@ pehr5|stence

nmeasur e of H recover For the cal culation of
(J Nefignhysiah @%é?xge 2;%& 2A02h I epinat Resingle erp kssilipulua dedycastan

_' unsatefdtbd LW, fick B8 ﬁ'%xfrbé@{ ?&m?\%ﬁé %F‘E’{é{éd\é@bg% |L|l1uF’| ﬁ%ﬂ\ fiie

recovery, Of none
magmtede\(Bebm(sal@G%ymaha etel. l Nemmsei Lieftc D88 e253(2): 91-94) and

persiqigicy o NeLEMRAEs 68 41 id, 904uetJais SER cap beaymproved or
adverEB% SHRYEABG %&b%t‘ép? ﬁ%@gr! T WRdR wd{‘ﬁehé‘rate in our

cont al ni ng overy I'n
invesiigaticnsds |I|lqaa\msep}mmturam It ieshesipossibledbtasatalm a)fsuiastance-
bst ance %}%soﬁe ress d in percent_of_the maxinu

inducBd PpRET F4TBHOR I i RB- BF. Thie oA LdEopupstigated is

~ compbbéd b S"ﬂp%n‘iﬁoﬁéﬂﬁ WRichiis Kh n%&?@f&ﬁ%‘ﬁ%r ab8iit §¢‘ﬁ}|nutes

i ndi vi dual NHE subt ypes was ca cul a means
(Natupg a§5a$a()@24l,t15(88jbsnd the LTP 1 component, WhICh usually persists in the

first 1-2 hours after L.TP 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 nori’nai, unstimulated synaptic
transmission to be investigated. Since the principal excitatory synapses are
glutamatergic (J Clin Neurophysiol. 9: 252-263, 1992), i.e; the monosynaptic field
EPSP is determined very substantially by AMPA and only to a consi'derably smailer
extent by NMDA receptors, an effect on glutamatergic transmission is thus

simultaneously indirectly tested.
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Exanple 1 0.035 0.37 Test description: long-term
experiments on hi ppocanpus sections (in vitro) 5
Experi mental approach The LTP in the CA 1 region is
the LTP which has been best racterized in vitro.
.The stratification and input¥'structure of this region
permts field potential neasurenents over severa
aﬁgrs in vitro. In the NHE studies, a weak tetanus
Metipd-JRng-e ™ £XRarimRNtON Ripposampustsactiona i Vilo)c h
i nduces an early LTP which returns to the initra
value within three hours was used (Journal of
Typslefiposoalencds 18(16), 6071(1998); Eur J Pharnacol .
A 522% 99 104, 2004). It has recently been confirnmed
ge we ?ncrea3|ng nunber of theta burst trains
Snakpwygg%(@mobﬁﬁﬁgf g&%reasing magni t ude and persi stence
(J Neurophysiol . % 49- 255, 2002), i.e. that a single
Sexiwale sti nmul us i nduces an 15 unsaturated LTP, not the

i chi evabl e e of LTP, Both th
Bredit (RlY VPR o Sy earhiicist g (6 4.0 b and dbiy siythm
1998, 253(2): 91-94) and perS|stence (e.q.
Neur opepti des 26: 421-427, 1994) of this LTP can be

Prepaiplieiied or adversely af f ect ed by substances. The

TP perate in our investigations is
Sturﬁ?ﬁkdeklévg u\rltﬁ%(ﬁ‘h f\é\feé%%ﬁ{’r% bhus possible to ascertain
Sacrficeulbgtapitatic?0 | nduced i nprovenent or deterioration in

the early LTP. The early LTP investigated is conposed

of the STP conponent, which is known to persist for

I 988

Exp islor o ehdfiim obRLHTE TS 3RSt REond i 0l suture
ofthe-skuﬁlours after LTP induction (Learn Mem 3: 1-24,

1996). The short (30-60 minute) recording of the

initial values before the tetanus permts early 25 .

t |

O S EROSmRs: BR%falidf M b i BRGros ana
startingweigh theatight. hamspbetehdah@hlppocampuemas ptlwéd/ost/tﬂ@iﬁ%@sblunt

gl ut amatergic (J din Neurophysiol. 9: 252-2
‘mp'%ga i.e. the nonosynaptic field EPSP is determ ned

very subst antially by AMPA and only to a considerably

smal | er
Preparation of the sections: the exposed hippocampus was transferred to a cooling

block with moist filter paper, and the excess moisture was drawn off with the aid of
ancther filter paper. This hippocampus fixed to the cooling block in this way was.
placed on the chopper and rotated horizontalty until the hippocampus was at an

appropriate angle to the cutting'b[ade.

Cutting angle: in order to maintain the laminar structure of the hippocampus it was
necessary to cut the hippocampus at an angle of about 70 degrees in relation to the

~ cutting blade (chopper).

30

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% Oo/5%
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extent by NVDA receptors, an effect on glutamatergic
transm ssion is thus 30 sinultaneously indirectly
tested. 31 Method: |ong-term experinents on
hi ppocanpus sections (in vitro) Type of animals: rats
Age: 7-8 weeks 5 Strain: Wst (Shoe W st, Shoe)
Sex: mal e Breeder: Harlan W | mann GrbH, artificial
light (6-18.00 h) and daily rhythm Preparation: 10
Stunnin ow on back of npeck with iron bar
COz,Lhe thg'edu ratien pf thex PreRarstisrslasteddio mose tharch aminum
opened by dorsal to ventral cutting along the sagittal
suture of the skull 15 Exposure of the hi ppocanpus:
Stofdg@ dfrtAé BeWignd: NCi sed between the heni spheres and,
starting wth the right hem sphere, the hi ppocanpus
Immgise@ geciian: de sesﬁlo@ Iayblnder a I:qum leweinof. 1-30mm in a temperature-

d
conf 8RR EA:BB: Pl oS Bl o B SR BRSSAAtook place
undeaa@h?hmndaliéwp@s%fes(dmwﬂ (i %%I tPIF @Hzcr\@n%@dfegﬁ the
aid o anot her filter paper. ocanpus fixe

Preghgrlpgy. EB@|S|eﬁgorbpb@mbehvwamcmneytaﬂat@t plpﬁ@@mmhelt $wethat it was
{
pos LR ha Ry A AR PRI S Tolteiihaion ¥iq dPERET Y Bove

Oo/834t €Opdlcavigh eut ttroogitldie icrapesdlal n t he | am nar
structure of the hippocanmpus it was necessary to cut
t he hi ppocanpus at an angle of about 70 degrees in

.e| at to the t|n chopper). 30 Section;

Sec{'?efé aﬁaﬁﬂaa@gnareg f(ﬁéﬁ Vs Py éﬁ % Setionsowgre afaeted in the

sectReCthanSe Mgl F3°Uajee At lééfshtlfhe bl ade wi-th the aid of a :
very soft, thoroughly wetted brush (nmarten hair) and

Determination of the test stimulus level:

Stimulus level: fEPSP: 30% of the maximum EPSP

Measurement of the focal potentials

Stimulation: a monopolar stimulation electrode consisting of lacquered stainless steel
and a constant-current, biphasic stimulus generator (WPI A 365) were used for local
stimulation of Schaffer collaterals (voltage: 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 ym) 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 filtered through a low-pass filter (5 kHz). |

Deter.mination of the field potentials: the slope of the fEPSPs (fEPSP slope) was |

- determined for the statistical analysis of the experiments, The recording, 'analysis and

conirol of the experiment took place with the aid of a software program (PWIN) which
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transferred into a glass vessel with cooled nutrient
sol ution gassed with 95% 02/5% 32 CO2. The total
duration of the preparation lasted no nore than 5 mn.
Storage of the sections: |Imersed section: the
sections lay under a liquid lgvel of 1-3 mMmmin a
tenperature- 5 controlled chariber (33C). The flow rate
was 2.5 m/mn. The pregassing took place under a
about 1 at and through a

slightly rajsed pressure ( [

Wasrdee'gg%%é*dn ghe Hepﬁéme@.t @gﬁaww)fsr@mys beifeimaliphelkine average
| . t .

R e b5 neiacg A€ BORAPEhd P8HPRtian of S diagrams took place
withriheiaid ofcthiedtosh sofiwa, iwitmalipriciie dfdaedRtbGORN appropriate

flowi ng out through the m croneedle. 10 Section
r_nacé%apt ation: the freshly prepared hi ppocanpus sections

were adapted in the section chanber at 33C for at

least 1 h. Determination of the test stinulus level:
Nutrient giediumuflingsres solfmdP:  30% of t he maxi mum EPSP

Measurenent of the focal potentials Stinulation: a

nonopol ar stinulation el ectrode consisting of
Sublststteer ed stail nlTgsmnt S far 1 piﬂgapa fonst ant - current,

bi phasic stimulys generfator (WPl A 365) were used for
NaClocal 20 stinuljdRdon @F.X&haffer |collaterals

Loasnl + ana: 1 B N/ ol ol A Af A i
trottage—3—5—Vs—putsewidih—oef—ofie polarity 0.1 ns,
KCIt otal pulse 0.2 ﬁ’s% Mp sﬁ%nent: gl ass el ectrodes
MaSBaF 6fppld cate gl W iR 447 amemnmt] 1-5 Mohm di aneter:
gl.g rrmUtiD di arrgt%gr: 3%%11 m which were filled wth
CaClg« rmmhydrdusi ent |2 uti ¢0.38% e 25 fised to record the
—exeht-atory—postdsynaptitc potentials (fEPSP) fromthe
KH2ZRQ4t um radi at (2 The |Pi'84d potehtial s were measured
US a chtorTT s refergnce el ectrode
NaHI/('?)Qgt ed at-the egé‘?of ?ﬁegzsecti oh chanber using a DC
Gluysdd age anplifigng Thefiigoel d potgntials were filtered
ss filfler (5 kHz)] 30 Determ nation of

| OsmelarityieInaOpet en83Ps: {he slope of the fEPSPs (fEPSP

Py stope)—was—det 7%..&:0' for—the—sthti stical anal ysis of
t he experinents, e recording, apalysis and control

of the experrment tooK place witn the aid of a
software program (PWN) which
Example 1 was dissolved in DMSO and diluted with Ringer's solution to the final

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

15

20

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 NHES5 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 experiments, with an interpulse interval of 10 ms
for tlhe double pulses and a wid_th of 0.2 ms for the individual pulses. The substance . -



33 was devel oped in the departnent of
neur ophysi ol ogy. The formation of the average fEPSP
sl opes at the respective tine points and construction
of the diagrans took place wth the aid of the Exce
software, with automatic dat§4recording by an
appropriate mnmacro. 5 Nutrieft nedium (R nger's
solution): Substance in mMMfor 1 1 in g Nad 124
7.248 KCl_ 4.9 0.356 MgSO4* 7H20 1.3 0.321 CaCl2+
was yasedid 29 minyites afteksirpalation cand theupotratision obthe EPSP was
802 OCsnolarity in mosm 330 PH 7.4
recoéci%‘?nfﬁre&@lé%@ﬁg‘é%‘?ged in DVBO and diluted with
Ringer's solution to the final 10 concentration for
the experinments (final concentration 0.01 % DVSO) .
Resilt | i ne of the experinents: In the contro
experinments, the baseline synaptic transm ssion was
initially recorded for 60-120 m nutes. Subsequently,
The campgonb| of exalvyds 1vieenadhitiingis tefieetion synapiicveansihisaion in the
: 15.interval, of 200 ns, with an interpul se interval of
: CO”Qﬁ?Wﬂ§OFéPeghe doubl e pul ses and a width of 0.2 s for
The pBoritatibN iaften b dmihisRatdBRExdBbRM Mhs stile 3786 Bk id Baseline
. potentiation of the EPSPs was recorded for at [east
80 n@o affen theestimutust Wheesgseiherpatestiationt widertdontrel tenditiofs had almost

rtur B8 D BB P ot 15 S T iR 2P gl E5964 St even
10 pVDf iescdmpralretiof @xa?ﬁ?lém fhpret/8 malefetaicb e the weak LTP.

stimulation. Two doubl e pul ses were adni ni stered four
. times at an interval of 200 ns as in the contro
experinments, with an interpulse interval of 10 ns



for the double pulses and a width of 0.2 ns for the
i ndi vi dual pulses. The substance 34 was washed out 20
m nutes after stimulation, and the potentiation of the
EPSP was recorded for at |east 60 m nutes. Result:
- d of exanple 1 had no intrinsic ef

Wosgggp Wansm ssion in the _concentration l}gég‘/EﬁEQOGOOSWO
potentiation after adm ni st raid on of exanple 1 was
st.il 37% of the baseline 80 mn after the stimulus,

Whaig L?'é@ef?lﬂﬁ potentiation under control conditions had
alnost 10 returned to the baseline |evel, at 113% of
the baseline. This shows clearly that even 10 pM of

1. "t h& campoundiobthechosmiplael 1 i nprove mai nt enance of the
weak LTP. WD 2007/033773 PCT/ EP2006/ 008770 35 \What
is clainmed is: 1. A conpound of H formJIa I 0 ZN
)--NH R7 -SNs RBRL R RO R4 5 in
which: Rl, R2, R3 and R4 ¥ ecga h vhd epeﬁdently
hydrogen, F, O, Br, NO2SorN R11- (Ch2mM-An-; m
is zero, 1, 2,3o0r4; 10F¥8' gro or 1,

R2 R6
_ |
R3 N“Rs
R4
-5
in which:
R1, R2, R3 and R4 ,
are each independently hydrogen, F, Cl, Br, |, CN, NO2 or R11-(CmHom)-Ap-;
om | , is zero, 1, 2, 3 or 4;
10 o is zero or 1;
_Fi1_1 is hydrogen, methyl or CpFop+1;
A is oxygen, NH, N(CHs) or S(O)gs
p is1,2o0r3;
q is zero, 1 or 2;

15 R5 is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3,
4, 5 or 6 carbon atoms;
R6  is hydrogen, OH, F, CFg, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl
having 3, 4, 5 or 6 carbon atoms;
R7 and R8
20 . are each independently hydrogen F, Cl, Br, CN COZR12 NR13R14 or

. R16- (CmmHme) Enn-

‘ R12 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
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R11 i s hydrogen, nethyl or CpF2p+1l; A is oxygen, NH
N(CH3) or S(Oq; pis 1l 2o0or 3, qis zero, 1 or 2
15 R5 is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons or cycloal kyl having 3, 4, 5 or 6 carbon
atons; R6 is hydrogen, OH, F, CF3, alkyl having 1, 2,
3 or 4 carbon atons or cyclo&ﬁkyl having 3, 4, 5 or 6
carbon atons; R7 and R8 20 are each |ndependently
hydrogen, F, d, Br, CN, CO02R12, NR13R14 or

R16- (CﬁﬁﬁEamdFEﬂn- R12 is hydrogen, alkyl having 1,

2, 3 or 4 carbon atons or cycloal kyl having 3, 4, 5
or 6 carbon at orfe €3gh ineepesisenty hygragesaslkyl having 1, 2, 3 or 4

d dently hy _
carbonat oms. or CeyAaeT Ot igtadihaings. £ €68 sggppn atoms:
atons; oror 5 R13 and R14, with the nitrogen atomto
whi ch g],g% aonded forma 4-, 5-, 6- or
7- menb Eﬁ rn which one CH2 group may be
-replaced by NRl@wthSther df?é%&?ﬂtonﬂém)h?cﬂ%%&%?@%Pga{agyﬂorm a 4-,

having 1, 2, 3 or rbon atons or ¢C

having 3, 4, 55@,r6-8)rchrrtmnbefedrrmg inmwhish peed;H4 group may be
2,30r4; nnis zero or 1; R16 is hydrogen, nethyl or
CppF2pp+1; 15 FeplaceskbydR1h, SpOpyygen; '

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, 2, 3 or 4;
nn is zero or 1;
R16 is hydrogen, methyl or CppF2pp+1:
& is oxygen or S(O)qq;
pp is 1,2 o0r3;

qq is zero, 1 or 2;

and also its pharmaceutically acceptable salts and triflucroacetates.

2. A compound of the formula | as claimed in claim 1 in which
R1, R2, R3 and R4 , _
are each independently hydrogen, F, Cl, Br, CN or R11-(CyHom)-An-;

m is zero or 1;
n is zero or 1;
R11 is hydrogen, methyl or CpF2p+1;
A isoxygen, NCH3 or S(O)g; |
p is 1or2;
q - iszero, 1or2;

RS is hydrogen, methyl, ethyl or cyclopropyl;
R6  is hydrogen or methyl; |

'R7 and R8
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- ppis 1l 2or 3; qq is zero, 1 or 2; and also its
phar maceutically acceptable salts and
trifluoroacetates. 20 2. A conpound of the formula I
as clainmed inclaiml in which Rl, R2, R3 and R4 are
each i ndependent!|y hydrogen, =~ a, Br, CN or
R11- (CnH2m) -An-; mis zero ofl; nis zero orl; 25 Rll
i s hydrogen, nethyl or CPF2p+l: A is oxygen, NCH3 or

IS zero,

0 q; s 1 or, 2;

| el ban iirspepenty Fystiagne e 0 o D2A 130 NEb! 3R 14 or
hy or, nmet h R7 and R8 37 are each
ing{ej&gﬁg@ #Trtsg F, d, CN, CO2R12, NR13R14 or
R16- (Cn'ﬁg%m‘r) En i met hyl or ethyl;
R13 and 4 5 ar%@ﬁé&eh’f{g%mgﬁgwl’hydr ogen, al kyl
havi ng B132nd3Re4 4 carbon atorrs or cycl oal kyl havi ng

3, 4, 5 or 6 carbon atons; R13 and R14, with the
nitrogen atom t o@Uha¢h tﬂﬁ’@?ea%”ﬂibhﬁtfb'@ge'ﬂ,oﬁﬂkwaf]@mg 118, 3 or 4

Cepl aced by NRis A EeRABmE bRy HRE, B ¢ Ratbon atoms;
having @ 2, 3 or 4 carbon atons or cycloal kyl having -
3. 4 5p08 B GRipon
| with the nitrogen atom to which they are bonded, form a 5-,
6- or 7-membered ring in which one CH» group may be

replaced by NR15, S or oxygen;
R15 s hydrogen, alkyl having 1, 2, 3 or 4 carbon

atoms or cycioalkyl having 3, 4, 5 or 6 carbon

atoms;
mm is zero, 1 or 2;
nn is zero or 1; ‘
R16 is hydrogen, methyl or Cpngpp+1;
E is oxygen or S(O)qqs
pp is1or2;

. qq is zero, 1 or 2;
and also its pharmaceutically acceptable salts and trifluoroacetates.

3. A compound of the formula [ as claimed in claim 1 and/or 2, in which

R1 and R3
are each hydrogen;
R2 and R4
 areeach independently hydrogen, F, Cl, NHo, NHCH3 or N(CHg)»;
R5  is hydrogen, methyl, ethyl or cyclopropy!;
R6  is hydrogen or methyl;

| R7 and R8

are each hydrogen;
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atons; 15 mm.is zero, 1 or 2;, nnis zeroor 1; RI6 is
hydrogen, nethyl or CppF2pp+l; E is oxygen or S(Oqq;
ppis 1or 2; 20 gq is zero, 1 or 2; and also its
pharmaceutically acceptable salts and
trifluoroacetates. 3. A conp d of the fornula | as
claimed in claim1 and/or 2, 1n which Rl and R3 25
are each hydrogen; R2 and R4 are each independently

@] H2, N N(CH3)2: R5 is
and:%f%qr @g EH?WE%?W‘C,&‘W\%@H??JD%‘Eiec%@oﬁ‘(ﬂ%ﬁgﬂpprmeﬂ%teﬁydr ogen
or nmethyl; - 30 R7 and R8 are each hydrogen; 38 and

al so its pharmaceutically acceptable salts and
4. 1A eoppund of theestormila handitp phadnateutivallf acovplable salts as

A . i call.y acceptable salts gs clained in
clalrlg%é "grgﬁ%r{){’?i&grt? @‘%&?'ﬁ? ﬁ?‘i’ 8 fQryssh ag adngdicamasti cament .
-~ 5 5. The use of a conpound of the fornula I and its
ph%r maceutically acceptable salts as claimed in one
5. o hegise ofra epmppyng qf&@fqrmu@lap@rtsmaanaeeumaﬂ?racceptable salts -
r . l.axis of. disorders o
as olinotTf cneldThGRLS! GrinfL 2RO Bl ekl AiRiegicamant for the
treahedmrEoph ddxis e pliscatiorsyoftespikalensdrivd, F PedRRRBS: diSbrders,
snoring, of acute and chronic 10 renal disorders,” of .
sleegy 8{3ée [RfRiRIenyidiserders $lasp apneas, of Rnarirg, af sicute and shronic

i s . ' i fr:hi gh 0 .

ordERR A8 offurt ) Bl AP oA 2 cporcers o

integtinal funetionadf high btacd prestare, odbssdrsi @hgp@ﬂéﬁﬁdhi@ﬂﬂsorders of the
. B Ol

centHl ?‘I@I’V%I\IIJSS é)g}/s?ér%),( &t (tzléglrczllca'rts%sﬁﬁﬁg ?_rgrsr%/cﬁns overexcitability, epilepsy and

centrally induced convulsions or of states of anxiety, depressiohs 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 function, of infestation by ectoparasités, of disorders
caused by endothelial dysfunction, of protdzoal disorders, of malaria, for the
preservation and storage of transplants for surgical procedures, for use in surgical
operations and organ tr'ans'plants, for use in bypass operations, in resuscitation after

- cardiac arrest, or for the treatment of states of shock or of diabetes and late damage
from diabetes, or of diseases in which cellular proliferation constitutes a primary or
secondary cause, and for maintaining health and prolonging life. |

6.  The use of a compound of the formula | and its pharmaceutically acceptable salts
as claimed in one or more of claims 1 to 3 in combination with other medicaments or
active ingredienits 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 h'yperte'nsi_on,- of disorders of the central nervous system,
of disorders resulting from CNS overexcitability, epilepsy and centrally induced
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centrally induced convul sions or of states of anxiety,
depressi ons and psychoses, of 1ischemc states of the
peri pheral or central nervous system or of stroke, of
acute and 15 chronic damage to and di sorders of

peri pheral organs or |inbs caysed by ischemc events
or by reperfusion events, of atherosclerosis, of

di sorders of lipid netabolism of thronboses, of

confy 5 abay kbt 2o a5 eapori s o
the pyspheral bpdenttd] IO R7 Aol T A%oke, Silf a&[ﬁé %}nhebhr&% damage to

the preservation and storage of transplants
a”dﬁﬁclﬂj@éﬂ ofperwiakegans or ligbsiaauseddiydathernie events or by

rop@tRIdH bORTs B aelilicrbaR" Bt A fiart O upiametuBlERT & wyomboses,
of dfsordérb@fblil@ay Fattionf ofihfdsestion b B@@ﬁa@ésdéfs Gl éiQSFo%?s caused by
and Iaégq danmage from di abet es,” or of diseases In

endgifielinl RN, pf Bratpzeal dissdersnof malar far el prasgrvation and

storais B ABRApRALRr 98k HpdBe8 Bt 18 178Uk BPerafions and organ

transplants, fon usenid byipmsp loperstioes! lm@sbsm@tkﬁpéf@' cardiattasrest, or for the

| ai ned | ne, or of clainms 1 to 3 in
treafffoi ot stalss QishRok Ok et dRbalassachiate sAmage fram diabetes, or of
diseh888 fivRRhScdIRY fort
B R ocl s R ORETAteR, orBl 2 B oniseBopdany; gpuse. and
for raaintainingthealthEncprolgnging ileder s, sl eep- reI at ed
respiratory ‘disorders, sleep apneas, of snoring, of
acute and chronic renal di sorders, of acute 30 ki dney

7. faTheieeand ﬁmﬁburﬁ@bﬁtﬂé‘f@ﬂﬁMlaflaér{dv'éﬁfts ﬁaﬁhéﬁlﬁﬁéﬁy 8fceptable

i ntestinal function, of | ood pre sure
salteag slgimag impperar enered, cfajrnsOn tma ddone of intdambieatiomlvith other

B P nor Bl SRt S G RTINS waatment o
prophglaxid of meerws of rexipiraksty ativa BHdPdNof SISSH-pS BN spRstory
d;so&f&qcmses i schem c states of the peripheral or -

% eHFh g8rsleRzaBY@a%®em or of stroke, of acute and
chronic damage to and disorders of peripheral organs
or linbs caused by ischemc events or by reperfusion

8. ellemuse obf mhmw&bbﬁhe%ﬂnulafl g itepBardiaddudcally acceptable
hronboses, 5 of disorders of biliary

salts T aTBRT Thole f BITRET SRy 01 BlamBsor BoTaination with other

R

propgmlaxissmfcﬂfmgl@gof transplants for surgical procedures,
for use in surgical operations and organ transplants,
for use in bypass operations, in resuscitation after

9. CH&L3E oRBI®Mipotid &Qhe (58 lfl'é\rigﬂd%ﬂ{sf;?!ga}n de?éaeb%?%:z?l ly acceptable

shock or of diabetes an
saltsggs claimed in one or more of claims 1 to 3 alone or in combination with other

medicaments or active ingredients for preparing a medicament for the treatment or

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

10. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 to 3 alone or in combination with other .
medicaments or active ingredients for preparing a medicameni for the treatment or




10 diseases in which cellular proliferation
constitutes a primary or secondary cause, and for

mai ntai ning health and prolonging life. 7. The use of
a conmpound of the formula | and/or its
pharmaceutically acceptable galts as clained in one
or nore of clainms 1 to 3 aloné or in conbination with
ot her 15 nedi canents or active ingredients for

di canent for the treatnent or
pro[ﬁ?@%ﬁ?l"?x%i%’rg; rschfdfeatinal femctiadspi ratory drive and/ or
of sleep-related respiratory disorders such as sleep
apneas. 8. The use of a compound of the formula I

11, anPdpbarma@eLﬁkwf pmpamtlamﬂolrhumamméwfrlr@ry aﬂpﬁﬁbbﬁot%tlve use,
one or in

compufistE & eRENG AMoURLS' & hemkouRal shaforaia and/or of a
5. pharmﬁé@ﬂic%ﬂy%cﬁéﬁtabfee@ﬁf iHaPe & é@&bﬁ‘ﬁé@m %ﬁ@%mﬁe of claims 1 to 3.

treatnment” or prophylaxis of snoring
conpound of the formula | and/or |ts pharnaceutlcally

a . salts.as.claimed in one or
12. SAGARARCBLIER FBRARIBR 15! RUMER, LeedRSnstr Tk pRibtoctive use,
com@ﬁdir@aam‘i Bif§citfe a@blLMEof aﬂ@ém?ybaﬁél Sf i}% fd?ﬁﬂ%f éﬁ@o?‘ of a

medi capnent for the treatme | axi s of acute
phagpacaittically apepripblg salt therenf anCIamﬂCélnkwmeymm bickeirns 1 1o 3, in

10 comBlneieh A ot SRR b BL il Ror it esiBermaris

acceptable salts as clained in one or nore of clains
1to 3 alone or in conbination with other nedicanents
or active ingredients for preparing a nedi-canent for
the treatnment or 40 prophyl axis of disorders of
intestinal function. 11. A pharnmaceutical preparation
for human, veterinary or phytoprotective use,
conprising an effective anount of a conpound of the
formula | and/or of a 5 pharnmaceutically acceptable
salt thereof as clained in one or nore of clains 1 to
3. 12. A pharnmaceutical preparation for human,
veterinary or .phytoprotective use, conprising an

ef fective amount of a compound of the forrmula | and/or
of a pharmaceutically acceptable salt thereof as
claimed in one or nore of clains 1 to 3, in 10

conmbi nation wi th other pharnacol ogi cal active

i ngredi ents or medi canents.



