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Description Substituted 2-amino-4-phenyl-dihydroquinolines, method for
the production thereof, use thereof as medicaments, and medicaments
containing them 5 The invention relates to compounds of the type of
substituted 2-amino-4-phenyl- dihydroquinolines. Medicaments comprising
compounds of this type are useful in the prevention or treatment of
various disorders. Thus, the compounds can be employed inter alia for
renal disorders such as acute or chronic renal failure, for impairments of
Desctptidiiary function, for respiratory impairments such as snoring or sleep
apneas or for stroke. The invention relates to compounds of the formula |
R10 RO9N-R11 R8 R1R7 R2R3 N N'R6 | R4 R5 15 in which the
Subsfifeieingearaorit pRen |3l hydRauitdiiesd enethet dae thadirguction thereof,
use tﬂé@é%@%e hefibiheh &N QRe GEInEHE S aidlythaming 1, 2, 3 or 4
C atoms, NH2, NH-CH3 or N(CH3)2; R5 and R6 20 independently of one
another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms, CF3-CH2-,

The PRIABYHERYNGS S f Gs FOMS §peySIORIBRMII2 - ohiRe- AR &S/ -
dihydroquinolines. Medicaments comprising compounds of this type are useful in the
prevention or treatment of various disorders. Thus, the compounds can be employed
inter alia for renal disorders such as acute or chronic renal failure, for impairments of
biliary function, for respiratory impairments such as snoring or sleep apneas or for

stroke.

The invention relates to compounds of the formula |
R10

R9

in which the meanings are:

R1, R2, R3 and R4
independently of one another hydrogen, F, Cl, Br, I, CN, NO»y, CF3, CH3-SOp,
alkyl having 1, 2, 3 or 4 C atoms, NHo, NH-CHz3 or N(CH3)p;

R5 and R6
independentty of one another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
CF3-CHo-, cycloalkyl having 3, 4, 5 or 6 C atoms or cyclopropyl-CHo-,

or

R5 and R6
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2 form together with the nitrogen atom to which they are bonded a 4-, 5-,

6-, 7-, 8-, 9- or 10-membered ring in which one or two CH2 groups may

be replaced independently of one another by NR12, sulfur, oxygen, C(O)

or S02; RI 2 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloalkyl

having 3, 4, 5 or 56 C atoms; R7 hyd?ogen or alkyl having 1, 2,3 0r4 C

atoms; R8 and R9 independently of one another hydrogen, F, Cl, Br, OH,

alkyl having 1, 2, 3 or 4 C atoms, CH30, CF3, or CH3S02; 10 R10 and
RIQrTRdegaigentiihoherltEp@Rneh RTBIPCISEH) B RRIRBIRE 2o, 375~ 7- 8~

3 o 4y AESRRAbArRI i i GRNR e Ur BR26 5 Ridbydraganaeslided
having 1, 2, 3, 4, 5 or 6 C atoms; R13 hydrogen, alkyl having 1, 2,3 0or4 C

atpmependealikybharmgra;#eb oy 6/FC Atemur -pyyosnlity(O)-pidskdiny |,
1-(4-methylpiperazinyl), 1-morpholinyl, -COOR15, OR16, NR17R18 or
pﬁ%ﬁ% WNEFoRES. iﬂ&éb@ﬁtﬂ’é‘r&l}’cﬁ» BrdhbraPToPs QUSRI e Vg 3. 4,5 or

selecteddrgnahiggroup 20 of chlorine, fluorine, methyl and methoxy;
R15, R16, R17 and R18 independently of one another hydrogen or alkyl

R7  haWrgeges, 08 2l BRES dioms! BF 5 BRTHnd R11 form together with
RS athemdrogen ato.m t(_) Whi(_:h they are bonded a 4-, 5-, 6-, 7-, 8-, 9-or
el IHEB HEBHLA RS ST UNE NI DY Kb, o Doy lop: 3 or 4 C
SQoritl Tl gy adkyC @@y, 2, 3 or 4 C atoms or cycloalkyl having
R10 and R11
independently of one another R13-(CmHom B, where
m zero, 1, 2, 3 or 4;
n zero or 1; _
B -CO-, -CONR14- or -509-;
R14 hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms,;
R13 hydrogen, aikyl having 1, 2, 3 or 4 C atoms, cycloalky! having 3, 4,506
' C atoms, 1-pyrrolidinyl, 1-piperidiny!, 1-(4-methylpiperazinyl), |
1-morpholinyl, -COOR15, OR16, NR17R18 or phenyl which has
independently of one another 1 or 2 substituents selected from the group
of chlorine, fluorine, methyl and methoxy;
R15, R16, R17 and R18 |
independently of one another hydrogen or alkyl having 1, 2,
3,4, 5o0r6 C atoms;
or
R10 and R11
form together with the nitrogen atom fo which they are bonded a 4-, 5-, 6-, 7-,

8-, 9- or 10-membered ring in which one, two or three CHp groups may be
replaced independently of one another by NR18, sulfur, oxygen, C(O) or SOp;

R19 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloalkyl having 3, 4, 5 or
6 C atoms;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.
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30 6 C atoms; and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 3 Preference is given to compounds of the
formula I in which the meanings are R1, R2, R3 and R4 independently of
one another hydrogen, F, Cl, Br, CN, CF3, CH3-S02, alkyl having 1, 2, 3
or 4 C atoms, NH2, NH-CH3 or N(CH332; 5 R5 and R6 independently of
one another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms, CF3-CH2-,
cycloalkyl having 3, 4, 5 or 6 C atoms or c¥clopropyI-CH2-, or R5 and R6
Prefaigneariash@ndpwrmprunto g Matrr i dhithwhishdhe sBRaBNgS#ers-,
R1, B2 R38inPrar 10-membered ring; R7 hydrogen; R8 and R9

independently of one another hydrogen, F, Cl, OH, alkyl having 1, 2, 3 or
4 @d@g%@@ﬁﬂmﬁm?@mﬂw@wg@@RioCaanQPMd@;E@agaﬁayS@z, alky!

one.another,R13- - he er r.4;nzeroorl; 20
5%889,9-%07752”}3fﬁgﬁé@?@fﬁﬁy%@%ﬁ%rggﬂﬁ§%r€a?7%g 1,2,3,4,5o0r

R5 afdratoms; R13 hydrogen, alkyl having 1, 2, 3 or 4 C atoms, cycloalkyl
having 3, 4, 5 or 6 C atoms, 1 -pyrrolidinyl, 1-piperidiny|, 1-(4-methylpj
ra AR ERIRTEHORORTR, 2RSS LTaRers RIS phen RHLR € atoms.
h@@M%Q@wﬁmlmfr@wgr@ta@Bbaazﬁghﬁﬂw@ﬂ@a@gﬁéwtmmuye

group of chlorine, fluorine, methyl and methoxy; R15, R16, R17 and R18
or

R5 and R6
form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-, 8-,
9- or 10-membered ring;
R7  hydrogen;
R8 and RS
independently of one another hydrogen, F, Cl, OH, alkyl having 1,2, 3 or4 C
atoms, CH30, CFg, or CH3802;
R10 and 11
independently of one another R13-(CmHom)-Bp, where
m zero, 1,2, 3 or 4,
n zero or 1;
B ~CO-, -CONR14- or -SO9-;
R14 hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
R13 hydrogen, alkyl having 1, 2, 3 or 4 C atoms, cycloalkyl having 3, 4, 5 or 6
C atoms, 1-pyrrolidinyl, 1-piperidinyl, 1-(4-methylpiperazinyt),1- '
morpholinyl, -COOR15, OR16, NR17R18 or phenyl which has
independently of one another 1 or 2 substituents selected from the group
of chlorine, fluorine, methyl and methoxy;
R15, R16, R17 and R18
independently of one another hydrogen or alkyl having 1, 2,
3,4, 50r6 C atoms;
or
R10 and R11
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independently of one another hydrogen or alkyl having 1, 2, 3,4,50r6 C
atoms; 30 or R10 and R11 4 form together with the nitrogen atom to
which they are bonded a 4-, 5-, 6-, 7-, 8-, 9- or 10-membered ring in
which one CH2 group may be replaced by oxygen or NR19; R19
hydrogen or alkyl having 1, 2, 3 or 4 C4atoms; 5'and the pharmaceutically
acceptable salts and trifluoroacetates thereof. Particular preference is
given to compounds of the formula | in which the meanings are R1, R2,

RAcERUIRaEGE vaHuIRIDIBPaRE atethés WhirkdbeyrRrebedehadr -, 6-. 7-,
Ch3-8Q¢ 1@%@%@4@&% NG HA %@?W% b@“%ﬁ@ced b\é oxygen

independently of one another hydrogen, methyl, ethyl, isopropyl, CF3-CH
orocydEikyl having 3, 4, 5 or 6 C atoms; R7 hydrogen; 15 R8 and R9

indepen one another. ethy 10 and 11

indepengg %‘i yodqne no%eri%%?% g*m% é?’l 'Iv%héréi m gero 1,2,30r4;
and 2@ rmfzarmacdufﬁ;aﬁ;@pe@p}alﬁ& dalts 2B80ZriflRIddnataigetharadkyl

having 1, 2, 3, 4, 5 or 6 C atoms; R13 hydrogen, methyl, cycloalkyl having

3, 4,5 o0r 6 C atoms, 1-pyrrolidinyl, 1- piperidinyl, 1-(4-methylpiperazinyl),
ParticQ@OREErOREGDUNEL TRAS 2O RLE Sf1ibeHdTranad Radvindbgbadertyings are

R1 @50&% %r%%tlgﬂ hydrogen or alkyl having 1, 2,
independently of one another hydrogen, F, Cl, Br, CN, CF3, CH3-SO>,

methyl, ethyl, NHp, NH-CH3 or N(CH3)2.
R5 and R6
independently of one another hydrogen, methyl, ethyl, isopropyl, CF3-CH» or
cycloalkyl having 3, 4, 5 or 6 C atoms;
R7  hydrogen;
R8& and R9
independently of one another hydrogen, Cl or methyt;
R10 and 11
independently of one another R13-(CHom)-Bn, where
m zero, 1, 2, 3 or 4,
zero or 1;
B -CO- -CONR14- or -SOp-;
R14 hydrogen or alky! having 1, 2, 3, 4, 5 or 6 C atoms;
R13  hydrogen, methyl, cycloalkyl having 3, 4, 5 or 6 C atoms, 1-pyrrolidinyt, 1-
piperidinyl, 1-(4-methyipiperazinyl), -COOR15, OR16 or NR17R18;
R15, R16, R17 and R18
independentiy of one another hydrogen or alkyl having 1, 2,
3,4,50r6 C atoms;
or
R10 and R11
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3,4,50r6 Catoms; or R10 and R11 5 form together with the nitrogen
atom to which they are bonded a 4-, 5-, 6-, 7-, 8-; 9- or 10-membered
ring, in which one CH2 group may be replaced by oxygen or NR19; R19
hydrogen or methyl; 5 and the pharmaceutically acceptable salts and
trifluoroacetates thereof. Special prefewr’ence is given to compounds of the
formula | in which the meanings are R1 and R3 hydrogen; 10 R2 and R4
independently of one another hydrogen or Cl; R5 and R6 independently

offBie ipeHermyifoenn esrn Blosinin, "R hybRYGER ReREhAdRS " 6 7~

indepengdentlyrEge aother iy dseanee CHHR Houpdidyindergnatesdy
of one another RlS-(CmHE%)-Bn, where m ze?o, 1,2,30r4;20n zero o¥

1;oByge©NRN§%ﬂRl4 hydrogen or methyl; R13 hydrogen, methyl,
Cametiopeares RS Orr B or N1 7R1 & 25 RIS, R1s,
and RephathRigitidepy adeatiabioaealisraddritfiorogen ivizikyEasing 1, 2,
3, 4,5 o0r 6 C atoms;
Special preference is given to compounds of the formula 1 in which the meanings are
R1 and R3
hydrogen,
R2 and R4
_ independently of one another hydrogen or Cl;
R5 and R6
independently of one another hydrogen, methyl or ethyl;
R7  hydrogen;
R8 and R9
independently of one another hydrogen or CI;
R10 and 11
independently of one another R13-(CmHom)-Bn, where

m . zero, 1,2, 3or4;

n zeroc or 1;
B -CONR14-;
R14 hydrogen or methyl;

R13 hydrogen, methyl, cycloalkyl having 3, 4, 5 or 6 C atoms, 1-pyrrolidinyl,
1-piperidinyl, 1-(4-methylpiperazinyt), -COOR15, OR16 or NR17R18;
R15, R18, R17 and R18
independently of one another hydrogen or alky! having 1, 2,
3,4, 50r6 C atoms;
or
R10 and R11
form together with the nitrogen atom to which they are bonded é 4-, 5-, 6-, 7-,

8-, 9- or 10-membered ring in which one CH» group may be replaced by NR19;
R19 hydrogen or methyl;
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or R10 and R11 30 form together with the nitrogen atom to which they are
bonded a 4-, 5-, 6-, 7-, 8-, 9- or 10-membered ring in which one CH2
group may be replaced by NR19; R19 hydrogen or methyl; 6 and the
pharmaceutically acceptable salts and trifluoroacetates thereof. Very great
preference is given to compounds of te formula | in which the meanings
are 5 R1 and R3 hydrogen; R2 and R4 independently of one another
hydrogen or Cl; R5 and R6 10 independently of one another hydrogen,
and thegyhonatsutiivhyeregiabiReaisdeRrd intlieperansiaiesibaeahother
hydrogen or Cl; R10 and 11 15 independently of one another
R13-(CmH2m)-Bn, where m zero,1,2,30r4; n zero or 1; B -CONR14-;
Very Rigphyiebgenos ifedivan oRIpavedyehthadmynuds NRyreBthr rreanings
and R18 independently of one another hydrogen, methyl or ethyl; and the
pharmaceutically acceptable salts and trifluoroacetates thereof. 25
R1 aggdt¥ic preference is given to compounds of the formula | selected from
thﬁﬁ%n?-amino-4-(4-aminophenyl)-6-chIoro-3,4-dihydroquino|ine,

are

R2 and R4
independently of one another hydrogen or Cl,
R5 and R6
independently of one another hydrogen, methyl or ethyl;
R7  hydrogen;
R8 and R9
independently of one another hydrogen or Ci;
R10 and 11

independently of one another R13-(CmH2m)-Bp, where

m zero, 1,2, 3or4;

n zero or 1;
B ~-CONR14-;
R14 | hydrogen or methy;
R13 hydrogen, methyl, or NR17R18;
R17 and R18 |

independently of one another hydrogen, methyl or ethyl;

and the pharmaceutically acceptable salts and triflucroacetates thereof.

Specific preference is given to compounds of the formula | selected from the group:
2-amino-4-(4-aminophenyl)-6-chloro-3,4-dinydroquinoline,
4-(4-aminophenyl}-6-chloro-2-ethylamino-3,4-dihydroquinoline,
4-(4-aminophenyi)-6-chloro-2-diethylamino-3,4-dihydroquinoline,

and

N-(2-dimethylaminoethyl)-N'-4-[(6-chloro-3,4-dihydro-2-diethylaminoquinolin-4-
yhphenyljurea,

and the pharmaceutically acceptable salts and trifiluoroacetates thereof.
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4-(4-aminophenyl)-6-chloro-2-ethylamino-3,4-dihydroquinoline,
4-(4-aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroquino line, and 30
N-(2-dimethylaminoethyl)-N'-4-[(6-chloro-3,4-dihydro-2-diethylaminoquinoli
n-4- yl)phenyllurea, and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 7 In one embodiment, preferred compounds of
the formula | are those in which the radicals R1, R2, R3 and R4 are
described independently of one another by hydrogen, F, CI, Br, ON, CF3,
CH3-S02, alkyl having 1, 2, 3 or 4 C atoms, for example methyl or 5 ethyl,

In onbl A DdrRERR Q5 rdiérH3) 2orastioulas| viteleisad wampesifiassel ithanich the
formula | are_those in which R1 agnd R3 are hydrogen_and R2 Bd R4

radicRlg S briden P G EhE S SRy BRSPS BTN QIR R Rsickyvdrogen,
F, Cingthginetbyh NE 12, Nid-CHE @b 3) 2 for @xampiednysragesxarpleimethyl or

a further embodiment, preferred compounds of the formula | are those in

ethywWKidp, Rl 3 Harer RYGIrs Joy dragisnaifd RefRedaicmpawndneidhs formula | are
CH3-S02, thyl,_ethyl, NH2, NH-CH N(C for. le Cl, |
thosg L ARTEERD Fraiedl CERRB AT SP REG e e, T e nlum gpe

anotiit Bpdrdgemr€ desdihetNndepetienty@) onetndtiatnyy MdidderCHz3 or
alkyl having 1, 2, 3, 4,5 or 6 C atoms, CF3-CH2- or.cycloalkyl having 3,
N(CHg )R ofos eXafBRAIE HYEFRSaR PRE! oA 14 RieRTRPOHIMATR. mirigER Afgmpounds
to.which they are red wRg, | _
o R S, S o s o o o
CN, GRghORE 6310 R Gratl yhaeipgh déntly HeE grasthéChlzmden exmstgle CL
ethyl, isopropyl, CF3-CH2 or cycloalkyl having 3, 4, 5 or 6 C atoms, in
particular hydrogen, methyl or ethyl, for example hydrogen or ethyl. 20 In

In on@ kifibedrrRdpRsat-pieierrpdgampolimdsiof ihaddrarlthbaeeithebzinR5 and
which R7 is described by hydrogen or methyl, for example hydrogen. |

RO 2B HRR B ERREAETL B PoHEET (e T e otz 4 &

or 6 thai@nsadicalCRE-anddpd ek geserihgBintiependedtiytofmnerRothad by6 form

hydrogen, F, Cl, OH, alkyl having 1, 2, 3 or 4 C atoms, CH30, CF3, or
togetbeRenthsaniicagaty Prtetpeghich they are bonded a 4-, 5-, 6-, 7-, 8-, 9- or 10-

membered ring; in a further embodiment, preferred compounds of the formula | are
those in which R5 and R6 are independently of one another hydrogen, methyl, ethyl,
isopropyl, CF3-CH2 or cycloalkyl having 3, 4, 5 or 6 C atoms, in particular hydrogen,

methyl or ethyl, for example hydrogen or ethyl.

In a further embodiment, preferred compounds of the formula | are those in which R7

is described by hydrogen or methyl, for example hydrogen.

In one embodiment, preferred compounds of the formula | are those in which the
radicals R8 and R9 are described independentiy of one another by hydrogen, F, C,
OH, alkyl having 1, 2, 3 or 4 C atoms, CH30, CF3, or CH3SO2; particularly preferred
compounds of the formula | are those in which R8 and R9 are described independently
of one another by hydrogen, Cl or methyl, in particular hydrogen or Cl, for example

hydrogen.
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compounds of the formula | are those in which R8 and R9 are described
independently of one another by hydrogen, Cl or methyl, in particular
hydrogen or Cl, for example hydrogen. 30 8 The radical NR1OR11 on
the phenyl ring may be bonded in the position ortho, meta or para to the
dihydroisoquinoline group, for exampl@ in the ortho or para position, in
particular in the para position. In one embodiment, preferred compounds
of the formula | are those in which the 5 radicals R10 and R11 are
The elieabR IR bERdeih® RiTHe BhidiRay e RABJIRSHINSIR PERIRTRAGhdneta or
para @%@Hﬁ%@&%@lﬁ%@iﬂ@ a0 eBaEMB I dhexhasrRrrdebaiton, in
5-, 6-, 7-, 8-, 9- or 10-membered ring in which one CH2 group may be
parti¢diaaseBPargRISBPRR1 9, where R19 is hydrogen or alkyl having 1, 2,
in ome @rbEdRemS preRarieUIMySPasHRIHBEIMIR & Svethes MR apimante

preferred compounds 10 of the formula | are those in which the radicals

radicrlsgelibard et deseasetbpiBKaRGESRNBY ShOaR GRSy by
R1 3—?31,%}(?%:@@&5@4 th ane rMbRIIN RN MefakadBeMRANSSs &othao which they
ormu

a | are those in which mis zero, 1 or 2, for example zero or 2. 15 In
are homeledndddirherti: preférddt cormpouatbefelsiftgrinwhichenmSeiin grhigh may be

nis, zero; in a furthe bodi , d fthe f I
PG RSB B oL VSEFTR BlS o BHGET p R LA MB o a6 C

 atomibadassritulaneyiies novhiehBisn-€ @NRadsrmhedrriabg isrbidrederompounds

or alkyl having 1, 2, 3, 4, 5.or 6 C atoms, i rticular hydrogen or methyl,
of thi N ioge AR Lin EaA AR AR Bt
indeferdelat, sedhesaistivérioh R13-{€,2b18g3¢BRed by hydrogen, methyl,

ethyl, isopropyl, cycloalkyl having 3, 4, 5 or 6 C atoms, 1-pyrrolidinyl,
1-piperidinyl, 1-(4-methylpiperazinyl), -COOR15, OR16 or NR17R18,

In on¥N&GHR Edim AL G RiHRRABH Sip dRASAEBIBR R PRRAREHER which m is

hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms; in a further
zero emPodiies i XprerigréareéoPhounds of the

In one embodiment, preferred compounds of the formula | are those in which nis
zero; in a further embodiment, preferred compounds of the formula | are those in which

nis 1.

In one embodiment, preferred compounds of the formula | are those in which B is
-CONR14-, where R14 is hydrogen or alkyl having 1, 2, 3, 4, 5or 6 C atoms, in

particular hydrogen or methyl, for example hydrogen.

in one embodiment, preferred compounds of the formula | are those in which R13 is
described by hydrogen, methyl, ethyl, isopropyl, cycloalkyl having 3, 4, 5 or 6 C atoms,
1-pyrrolidinyl, 1-piperidinyl, 1-(4-methylpiperazinyl), -COOR15, OR16 or NR17R18,
where R15, R16, R17 and R18 are independently of one another hydrogen or alkyl
having 1, 2, 3, 4, 5 or 6 C atoms; in a further embodiment, preferred compounds of the
formuta | are those in which R13 is described by hydrogen, methy'l or NR17R18, where
R17 and R18 independently of one another are hydrogen or alkyl having 1, 2, 3, 4, 5 or

6 C atoms, in particular hydrogen, methyl or ethyl, for example methyl; parti'c:uiarly
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formula | are those in which R13 is described by hydrogen, methyl or
NR17R18, where 30 R17 and R18 independently of one another are
hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms, in particular hydrogen,
methyl or ethyl, for example methyl; particularly 9 preferred compounds of
the formula | are those in which R13 isthydrogen or dimethylamino. If the
compounds of the formula | comprise one or more centers of asymmetry,
these 5 may independently of one another have either the S or the R
prefestriigaranernanef sbmissimds hrip Baaseia YEHPNIR b Btisd1EEnasrs O
dime@%%wers' of racemates or of mixtures in all ratios thereof. The
compounds of the formula | may moreover be in the form of rotational
isomers. 10 The present invention includes all possible tautomeric forms

If thePE RSBmO BPES0f e IR TREIRS s £R$ BIEBRRY AB \RIMISFR: fe 8Fmmetry, these

includes derivatives of the compounds of the formula I, for example

may §yienesdanly &5 aperanaiwidhavesingidiets actbrs Roreafigysalin. The
comQHRGs M RPRIQIo Sl RCEEBERIS) fesivativesiafiiesantners)ds eddBaates or of

formula |, and active metabolites of the compounds of the formula |. The

mixtieeiticH REMRdEFRRIdES BIPURRIINFD AT RIS I RBHIPEIRRIEHPE In the

formBerfaansial ikafadicals may be straight-chain or branched. This also
applies when they have 20 substituents or occur as substituents of other

radicals, for example in fluoroalkyl radicals or alkoxy radicals. Examples

The Bfakyk iadisals iR MRIBY afthybIbRievtoisepcaBYh(s dr RetByletvinds of the
n-butyl, isobutyl (= 2-methylpropyl), sec-butyl (= 1-methylpropyl), tert-butyl

formglag {-dimethylethyl), n-pentyl, isopentyl, tert-pentyl, neopentyl or hexyl.
Preferred alkyl radicals are methyl, ethyl, n-propyl, isopropyl, 25 n-butyl,
tert-butyl, n-pentyl, n-hexyl. Examples of_cycloa‘; %(@/I radicals are

The piRISHIBYEMRLBLIREC RIS HASEYABRST ISR SEBsdgImuta |
for efHaE BENaicH 2 @iouRsHpdRaxy elealidondicalauaay, betaenlpasstiyOand other

NH or N-alkyl, f le NCH3. This al lies t lpalkylmethyl ,
phys@q&@@&?&%@g’{aﬁg rTd]clgr(ia\,revtives o}-ti% %gr?’l%gﬁr!n%ss oof (‘L:I){g ?&%g?, eynd active

metabolites of the compounds of the formula [. The invention likewise includes all

crystal medifications of the compounds of the formula 1.

Alkyl radicals may be straight-chain or branched. This also applies when they have
substituents or occur as substituents of other radicals, for exampie in fluoroalkyl
radicals or alkoxy radicals. Examples of alkyl radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobutyl (= 2-methylpropyl), sec-butyl

(= 1-methylpropyl), tert-butyl (= 1,1-dimethylethyl), n-pentyl, isopentyi, tert-pentyl,
neopentyl or hexyl. Preferred 'alkyi radicals are methyi, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, n-pentyl, n-hexyl.

Examples of cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl or cyclooctyl. One or more CHo groups in the cycloalkyi radicals may be
replaced by O, NH or N-alkyl, for example NCHz. This also applies to cycloalkylmethy!

radicais.
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Examples of NR5R6 rings are morpholine, pyrrolidine, piperidine,
piperazine, N-methylpiperazine, pyrrolidin-2-one, pyrrolidine-2,5-dione,
imidazolidine, 3-methyl- imidazolidine, imidazolidin-2-one,
3-methylimidazolidin-2-one, imidazolidine-2,4-dione and
1-methylimidazolidine-2,4-dione, espetfally pyrrolidine and piperidine, for
example 5 pyrrolidine. Examples of NR1OR11 rings are morpholine,
pyrrolidine, piperidine, piperazine, N-methylpiperazine, pyrrolidin-2-one,
ExamptestieffeREB&IidEs prrdacsiiiola-meteyidingidaipsitine, piperazine,
N-mEHiRFBLRRiGoRS R AR aRplaliRencs IR Hme SitAlone iy

ethylimidazolidine-2,4-dione, especially pyrrolidine-2,5-dione an

imidazeddintidimedazeliiong-enece ampibyiddasntiie-2-argoifeidpRelidngimaf-dione
and EHeHOHARIL aAkYbradical are alse agasdad Afide tmHHis &in B HBiSexample
connection, are understood as CH2-H groups. 15 If a variable, for
pyrradigiigple cycloalkyl or R1, occurs more than once as component, the
definitions of the variables are independent of one another at each
occurrence. If the compounds of the formula | comprise one or more

Exarggigie of NRJCRTAUBIS R N2PHOH YA HE forBBRISH) o O PRAETIBR
N-melRQIsiidenthecrurspPding, phMeinipgically.aidrxicrirgicalidine, 3-methyl-

__ acceptable salts, in particular the pharmaceutically usable salts. Thus, the
imidagphigBimde islearlitirnuriemiynsdh wliprsrrRitd i snelitadritegpbdip ru4-cione
and P&1sedifRn&ampisas alwlinnetal salisipisieaiineogigmigneetagsium

. salts, or as ammonium salts, for example as salts with ammonia or
imidazghfiparhiteiope R mA RIS g et rdis st the formula |
always comprise at least one basic group, they can also be prepared in

the form of their physiologically tolerated acid addition salts, e.g. with the
The {gliBWiAG @i s fiors iRGHI badicalierr-R Ry dRSEHITI: aéc%%gmm%aﬂd, in this

Gonn%%goq{ rypgsbm%igfgg@ Bl &Q_n%_g‘r gpids such as acetic acid, citric

acid, tartaric acid, lactic acid, ma o%c@md, methanesulfonic acid, fumaric
acid. 30 Suitable acid addition salts in this connection are salts of all

1o JHERpERE, SCtieiccc (NS ot o TSR 0. o e

defirlcihechionid esriasiasescsmtripsnaigiates obk another at each occurrence.

If the compounds of the formula | comprise one or more acidic or basic groups or one
or more basic heterocycles, the invention also includes the corresponding
physiologically or toxicologically acceptable salts, in particular the pharmaceutically
usable salts. Thus, the compounds of the formula | may be deprotonated on an acidic
group and be used for example as alkali metal salts, preferably sodium or potassium
salts, or as ammonium salts, for example as salts with ammonia or organic amines or
amino acids. Since compounds of the formula | always comprise at ieast one basic
group, they can also be prepared in the form of their physiologically tolerated acid
addition salts, e.g. with the following acids: from inorganic acids such as hydrochloric
acid, sulfuric acid or phosphoric acid or from organic acids such as acetic acid, citric
acid, tartaric acid, lactic acid, malonic acid, methanesulfonic acid, fumaric acid.
Suitable acid addition salts in this connection are salts of all pharmacologically
acceptable acids (this group also corresponds to the physiologically acceptable

anions), for example halides, especially hydrochlorides, lactates, sulfates, citrates,
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tartrates, acetates, phosphates, methylsulfonates, p-toluenesulfonates,
adipates, fumarates, gluconates, glutamates, glycerolphosphates, '
maleates and pamoates, but also trifluoroacetates. 5 The invention also
relates to the process described below for preparing the compounds of
the formula I. The compounds of the fdfmula I in which R10 and R11 are
hydrogen and which are described herein can be prepared for example
starting from the quinoline derivatives of 10 the formula Il by reduction to

tartrates cafelgiendmy Hhaipsdnsilivislifes dethartrimane s koriesHadipates.
fumdrg &8 %JcBA-&(teBlgﬁﬁéﬁ?atB@ NrNpREsRlid RERFEsRmdBamoates, but
where the substituents R1, R2, R3, R4, R5, R6, R8 and R9 are defined as
also HEY¢pIEEeA®I6Fe. The reduction of quinoline derivatives of the formula Il
to the corresponding 3,4- dihydroquinolines of the formula la can be
carried out, for example, using a sodium 15 amalgam alloy

The nyspiEasalna yaRirndp SoMPIRARES sase iPRd ARdAVofaneRPFING Itean

compSURIgParad bR compounds according to the invention of the
formula | a) for example by derivatization of the amino group on the
phenyl radical by processes known to the skilled worker. In 20 these

The €8885 (RUS GRS HSLAMING WL RA et RPOUREHArSFERESE WiHiEh are

alkylating agents, acylating agents or sulfonél?‘fing reagents of the formula

descriagst hesniyGer Pe-Preppissddgrsuanitustasinddred dhasainaliar derivatives of
the fORRBISUA A RYEGIRCO tHetkyaauRe fiflBIg iPRgRo HumBIRRRESARWBrmula |a

to the skilled worker. It is likewise

where the substituents R1, R2, R3, R4, R5, R6, R8 and RO are defined as described
above. The reduction of quinoline derivatives of the formula Il to the corresponding 3,4-
dihydroquinolines of the formula la can be carried out, for example, using a sodium
amalgam alloy (US3,538,101).

Further compounds of the invention of the formula | can be prepared from the
compounds according fo the invention of the formula | a) for example by derivatization
of the amino group on the phenyl radical by processes known to the skilled worker. In
these cases, for example, the amino group of the compounds |a) is reacted with
alkylating agents, acylating agents or sulfonylating reagents cf the formula R10-L
and/or R11-L, advantageously in the presence of an auxiliary base, such as pyridine,
triethylamine or Hinig's base, in a manner known to the skilled worker. It is likewise
suitable to use isocyanates of the formulae R10-N=C=0 and/or R11-N=C=0 in a
manner known to the skilled worker for preparing corresponding urea derivatives of the

formula b or lc
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suitable to use isocyanates of the formulae R10-N=C=0 and/or

R11-N=C=0 in a 25 manner known to the skilled worker for preparing

corresponding urea derivatives of the formula lb or Ic 12 R10 R10 R9 R9

IR9INH2N-HN-R11 R8R88 R1IR1R1R2R2R2 R3(NNR6R3IN

N R6 R6 R3; N N R4 R5 R4 R5 R4 REla Ib is where the substituents

R1, R2, R3, R4, R5, R6, R8, R9, R10 and R11 have the meaning

indicated above, but R10 and R11 are not hydrogen, and L is F, Cl, Br, I,

-OR, -QC(O)R or -SR, where R is alkykgav 1, 2, 3, 4, 5 or 6 C atoms, R1C
pI@\Eﬁzmethyl or ethyl, and L may bg-$R when B is -C(O)-. IR IEJ_,,,_ R11

By reactions taking placess e for example for the .

-

p%@lb
obtainechand isolated and/or subseguen

reacted to give the
R2

a.pheryl radical by p

R3 fithe formula 1li5%r 1, R10'R10'R9 R9 | ROFNH2 N

ia ih Ic

where the substituents R1, R2, R3, R4, R5, R6, R8, R9, R10 and R11 have the

meaning indicated above, but R10 and R11 are not hydrogen, and Lis F, Cl, Br, |,
-OR, -OC(0O)R or -SR, where R is alkyl having 1, 2, 3, 4, 5 or 6 C atoms, for example
methyl or ethyl, and L may be -8R when B is -C(O)-. It is possible by reactions taking
place stepwise for example for the monosubstituted compound of the invention of the
formtjla Ib to be obtained and isolated and/or subsequently reacted to give the

disubstituted compound of the formula lc.

The compounds of the formuta Il can be converted analogously by derivatization of the
amino group on the phenyl radical by processes known to the skilled worker info

compounds of the formula illa or Iiib,

i g 1}s]

where the substituents R1, R2, R3, R4, R5, R8, R8, Rg, R10 and R11 have the

meaning indicated above, but R10 and R11 are not hydrogen.

‘The quinoline derivatives of the formula llla or l1Ib which are obtained in this way and

in which R10 and R11 do not have the meaning of hydrogen can subsequently be



iR6IR6/IR6 RSN NR3NNR3NNR4R5R4R5R4R5 Il llia llib
where the substituents R1, R2, R3, R4, R5, R6, R8, R9, R10 and R11
have the 15 meaning indicated above, but R10 and R11 are not hydrogen.
The quinoline derivatives of the formula llia or lllb which are obtained in
this way and in which R10 and R11 donot have the meaning of hydrogen
can subsequently be 13 reduced in a known manner, for example with
sodium amalgam alloy, to the corresponding 3,4-dihydroquinoline

redUGRGABERCSMHBANASHEH BRARBSHHITIBEH TR, 3NYIRG R KOHRI-H

corredpirRth £33 4ABh R arbhuiiteR{eril R B3 R 3 SiN Ahtid R B BAkBa ib or Ic,
lllalb R1I0 RIOR9I1R9IN--R11 N-R11 R8 R1R1 R2\R2 R£]53; 8 N

N R10 Rg
RO i

¥

¥

Hip ic
where the substituents R1, R2, RB; R4, R5, R6, R8, R9, R10 and R11 have the

meaning indicated above, but R10 and R11 are not hydrogen.

The anilines of the formula Il used above are preferably obtained by reducing the

corresponding nitro compounds of the formula [Va

Va
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R6 R3N N R4 | R5 R4 R5 llib Ic where the substituents R1, R2, R3, R4,
R5, R6, R8, R9, R10 and R11 have the 5 meaning indicated above, but
R10 and R11 are not hydrogen. The anilines of the formula 1l used above
are preferably obtained by reducing the corresponding nitro compounds
of the formula IVa RO R9 0z NH2 8 R8 R1/ R1R2R21\iR6 R3 N NR6
R3; NN R4 R5 R4 R5 IVall 14 where the substituents R1, R2, R3, R4,
R5, R6, R8, R9 have the indicated meaning. The reduction can take

whergiiee Bybsiteesie Siln&idn T tRAskife RRofkér F8MBuh iR IBgiceipsdyrieaning,
The REIOGSNRUAN QLR &0 P ERRE I URRERES fh S WRhIa8 oF&aamPl8xample by

with iron powder and hydrochloric acid in glacial acetic acid. 5

catalgtisniiysipaarsting Brmithav DmSanin B SorRe et W dSefPegrample, with
iron PERRASESHETh FXRIBRISRYFGasHNY Lo ReeRdsefdhe formula V in an

alkaline condensation with acetonitrile (I.A. Nicolls et al., Life Sciences
53, 343-347 (1993)) to give compounds of the formula Vb, ROR9 Y Y

ComB&rR@s of the formula IVa in which R5 and R6 are hydrogen can be prepared for

~example by reacting compounds of the formula V in an alkaline condensation with

acetonitrile (1A, Nicolls et al., Life Sciences 53, 343-347 (1993)) to give compounds of
the formula Vb,

% Vb
where R1, R2, R3, R4, R8 and R9 have the meaning described above, and Y is
hydrogen or NO».
The compounds of the formula IVb in which Y is hydrogen can be converted by
nitration into nitro-substituted compounds of the formula IVa in which R5 and R6 are

hydrogen.

The compounds of the formula 1Va, in which R5 and R& are not both hydrogen, are
obtained, for example, by nucieophilic exchange reactions of quinoline derivatives of

the formuta VI with an amine of the formula VII
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R1R1/ R21OR2\R3/NH2 R3 NiNH2 R4 R4 10V IVb where R1, R2,
R3, R4, R8 and R9 have the meaning described above, and Y is
hydrogen or NO2. The compounds of the formula IVb in which Y is
hydrogen can be converted by nitration into nitro-substituted compounds
of the formula IVa in which R5 and Ré @re 15 hydrogen. The compounds
. of the formula 1Va, in which R5 and R6 are not both hydrogen, are
obtained, for example, by nucleophilic exchange reactions of quinoline
derivatives of the fgermula VI with an amine of the formufa&VIl L; ROR9Y
M, R6 R8 R8 Y I R5|R1 R1 VIRR2 R% N " R3 N NR "-., R VI IVc
[ e !

where R1, R2RE g indicated
above, but R5 an leaving

group able to uli 5 nucleophilie substitutiq% such as, for example,
chloride, Fragide, teSylate, mesylate, triflate, alkox f 2,3,4,50r

where n {0 oryg
C atoms, for exgmple, methyl, and M is either hydroges or a met,

Vi Ao

where R1, R2, R3, R4, R5, R6, R8, R8.and Y have the meaning indicated above, but
R5 and R86 are not both hydrogen, X represents a leaving group able fo undergo
nucleophilic substitution, such as, for example, chloride, bromide, tosyiate, mesyiate,
triflate, alkoxy having 1, 2, 3, 4, 5 or 6 C atoms, for example ethoxy, aryloxy, for

example phenoxy, or RS(O)- where nis 0 or 2, and R’ is an alkyl radical, preferably

having 1, 2, 3 or 4 C aioms, for example, methyl, and M is either hydrogen or a metal,
in particular an alkali metai or an alkaline earth metal equivalent, for example lithium,
or the compound VIl is a Grignard compound. It is advantageous to employ
temperatures of >100°C with amines, it being possible to recommend the use of an
auioclave or a microwave.

Corresponding compounds of the formula IVb in which RS and R6 are hydrogen can

be prepared analogously by reaction with NH3 and under pressure.

The compounds of the formula IVc in which Y is hydrogen can be converted by
nitration into nitro-substituted compounds of the formula [Va in which R5 and R6 are

nof both hydrogen.

Compounds V1 can be prepared in a manner known to the skilled worker, for exampie
from compounds of the formula VIll for example by the action of an inorganic acid
chloride such as phosphorus oxytrichloride, phosphorus trichloride or phosphorus

pentachloride for compounds of the formula V1 in which Xis Cl,
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in particular an alkali metal or an alkaline earth metal equivalent, for
example lithium, 10 or the compound VIl is a Grignard compound. It is
advantageous to employ temperatures of >100C with amines, it being
possible to recommend the use of an autoclave or a microwave.
Corresponding compounds of the form@la IVb in which R5 and R6 are
hydrogen can be prepared analogously by reaction with NH3 and under
pressure. 15 The compounds of the formula IVc in which Y is hydrogen
can be converted byraitration into nitro-substituted compoﬁ%ds qf the

OTRG
can be prepare@®$n-& w
from compounds _of thef8rmula VIII for example by the m¢tioFof an
inorganic acid ¢ brid such as phosphorus oxytkichloride, phosphorus

trichloride Bf pentachloride for compou rmula VI
in which X is C 9Y R88R1 R1R2\R2 R SN X
R4 R4 VIIR "RZ, R3, R4, R8, R9, Y BAd X Have the inflicated

meaning, and Z igan OH' group. 5 Compounds of the féfmula I in which

R7 is not hydrogen ca\r/‘n”pe prepared by known processes stgrting from

compounds known to the skilled worker, for example compounds such as
wheri@ ReNREHIR, R¢t.A97RS5TY, 88d Thrazanipelindisird0-akiRid -Hal] Z is an OH

R10-N=C=0, R11-N=C=0 and the compounds of 10 the formulae V, VII
9rOUBNd VIl can be obtained by purchase or can be prepared by or in

Compounds' of the formula | in which R7 is not hydrogen can be prepared by known
processes starting from compounds known to the skilled worker, for example
compounds such as in Helv. Chim. Act. 1970, 53, 89.

The compounds R10-Hal, R11-Hal, R10-N=C=0, R11-N=C=0 and the compounds of
the formulae V, VIl and VIl can be obtained by purchase or can be prepared by or in

analogy to processes described in the literature and known to the skilled worker.

The working up and, if described, the purification of the products and/or intermediates
takes place by the usual methods such as extraction, chromatography or crystailization

and the usual dryings.

it has been possible to show that compounds of the formula | represent excellent
inhibitors of the sodium-hydrogen exchanger (NHE), especially of the sodium-

hydrogen exchanger of subtype 3 (NHE3).

NHE3 inhibitors disclosed to date are derived for example from compounds of the
acyiguanidine type (EP825178), norbornylamine type (W00144164), 2-guanidino-
quinazoline type (WO0173186) or benzamidine type (W00121582, WO0172742).
Squalamine, which is likewise described as an NHES inhibitor (M. Donowitz et al. Am.
J. Physiol. 276 (Cell Physiol. 45): C136 — C144), does not according to current
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analogy to processes described in the literature and known to the skilled
worker. The working up and, if described, the purification of the products
and/or intermediates takes place by the usual methods such as
extraction, chromatography or crystallization 15 and the usual dryings. It
has been possible to show that compéﬁnds of the formula | represent
excellent inhibitors of the sodium-hydrogen exchanger (NHE), especially

of the sodium- hydrogen exchanger of subtype 3 (NHE3). 20 NHE3
knowissiBRAs diseske ke Hacamnpaenvsfdoexaiidietivb #ttb Mp aimid bect

meciBiSRAgARIINS SpR SERERALIAUM QERAMBYATIBRYPSHYY BARAGAE Nour.
2-guanidino- quinazoline type (W00179186) or benzamidine type
(W00121582, W00172742). Squalamine, which is likewise described as

Tetré’}grwgédﬂmgiﬁ%é'\ésWB%%%?%G%BGW*@B Qln 208 RERY P rsiObtype 3
45): C136 - C144), does not according to current 17 nowélséj%g&%%tzg

(NHEefhetfy diRaofieedipdxmiad 5t o thiRATehl ERRUCHECRS Wi

- WOZDeED85IRM 8Rd s FRachasikhrapyibu SY angiboababacadenanly

one hour. Tetrahydroisoquinolines as inhibitors of the sodium-hydrogen =
1020&@9%491&-%Ebatwétgﬂswmm;@@@éwfb@%w%ﬁﬁ%Wﬁyﬁé%at%%kts IS

descABRICAHANIANGORPAB L MWBARAAGHHIE AnshandieEssrN
applications 102004046492.8 and 102005001411.9. The related

compound class of tetrahydroisoquinolinium salts is described as NHE3

It hadnhiRiiQisHrdhayRatateRRlicataa: YeQ3RPBBRdE BitthasdiavwisHrpdsinghed

been found that the compounds of the formula | described herein Iikgwise

hereye fkevdise SBRAERHIPREPE LINIBER S5 Midred 88F THPECRYGA R R ggYaNtageous
pharRlBNgelgisal snstRRacrRreaidnebpereperties. NHE3 is found in the

body of various species preferentially in the bile, the intestine and 15 the
kidney (Larry Fliegel et al, Biochem. Cell. Biol. 76: 735 - 741, 1998), but

NHERas Alspdbaend«iptenfalilodndhe Braibick P aatidiguroseiasice #& Bstine and
the QBRI PAATERIE! R BB BHE et S drobamot Ghidtes also
beenadeterusisd by etvalianef Mrbytan RewchateddNHE 5d gudiseases

which are caused secondarily by the NHE-related
Because of their NHE-inhibitory properties, the compounds of the formula | are suitable
for the prevention and freatment of diseases which are caused by activation of or by an
activated NHE, and of diseases which are caused secondarily by the NHE-related
damage.
The compounds of the formula | can also be employed for the treatment and
prevention of diseases where NHE is only partially inhibited, for example by use of a

lower dosage.

The use of the compounds of the invention relates fo the prevention and treatment of

acute and chronic diseases in veterinary and human medicine.

As a consequence of their pharmacological effects, the compounds of the formula | are
particularly suitabie for leading to an improvement in respiratory drive. They can
therefore be used for the treatment of impaired respiratory conditions like those which

may occur for example in the following clinical conditions and diseases: impaired



10

15

20

25

30

damage. The compounds of the formula | can also be employed for the
treatment and prevention of diseases where NHE is only partially
inhibited, for example by use of a lower dosage. 25 The use of the
compounds of the invention relates to the prevention and treatment of
acute and chronic diseases in veterind® and human medicine. As a
consequence of their pharmacological effects, the compounds of the
formula | are 30 particularly suitable for leading to an improvement in

centralgsipRicRlCaYivEVEHe e sa el EoRe IBIREE. R AHErbiankRAeath, postoperative
hypolkIPRiRekISRLAiRNyY canditens |§Kﬁ)§?ﬂﬁ@ﬂ¥§j9@sm@%%ﬂgfrﬁ?&ﬁf{mgliﬁwing

the'following clinical conditions and diseases: impaired 18 centra

long-tespirsentiaiitve (espicdataisREp e RS seided iwihedaatation to high
altituBSIARGFAIYGe HRPY IR Mt HCTIAISH RS RUAORLIMPEREERSnic pulmonary

~respiratory impairments following, long-term ventilation, respiratory
diseagfsaiite MEaxéd aRteaMRRFFaBERtation to high altitude, obstructive and

In ad?tEd, IPIE-BHSBER AP IRIEa8EUIRABHCBIORIE PHISARABF thel SWiRys, so

hypoxia and hypercapnia. In addition, the compounds increase the tone of
that $RERGSEIEHRPIRESEEp SRMMRITPAB R SHRHE S GRNAIEE§ Oaly used for

the nOMBALRAE Bre thrrgimaavaiiagearsiHaer ENd hednaBriantyie=ef doneas

medicament for the prevention and treatment of sleep apneas and

and misele-relaied rRSiaRRy MPRAITRNS 2t for the Mandackie g medicament

for tHBGHSAREBH sAdardhesvenyaprayl treatment of snoring. Combination
of an NHE inhibitor of the formula | with a carbonic anhydrase inhibitor

(e.g. acetazolamide) may likewise prove to be advantageous, the latter

Combiinsting apaHtnametahatisr agidasieandithusitself dapseasinenigspEaomihibitor
activity, so that an enhanced 15 effect and reduced use of active

(6.9 iAGRIBFIR IFE) & RHIEGUAS T REYSHID DGR \GTRIRRERBR (HESERIINGIRY about
a meAdSshitt fithaiisNnE Shind iienieifeskitheastivdas gnesayirgsesvesvdnanhanced

are rapidly exhausted during toxic and pathogr%nic, events and thus lead

effectAnol TGSHERR Yiecal ARENEH ME TSR RGP FRS ¥R rgy-costly 20

ATP-consuming sodium absorption in the proximal tubule temporarily

ceases under , L
The compounds of the invention preserve, as a resuit of their NHE3-inhibitory effect,

the celiular energy reserves which are rapidly exhausted during toxic and pathogenic
events and thus lead to cell damage or cell death. In this connection, the energy-costly
ATP-consuming sodium absorption in the proximal fubule temporarily ceases under
the influence of NHE3 inhibitors, and the cell is thus able to survive an acute
pathogenic, ischemic or toxic situation. The compounds are therefore suitable for
éxampie as pharmaceuticals for the treatment of ischemic noxae, for example of acute
renal failure. The compounds are further suitable also for the treatment of all chronic
renal disorders and types of nephritis which lead, as a consequenbe of increased
protein excretion, to chronic renal failure. Accordingly, the compounds of the formula |
are suitable for the manufacture of a medicament for the treaiment of late damage
from diabetes, of diabetic nephropathy and of chronic renal disorders, in particular of
all renal inflammations (nephritides) which are associated with an increased

protein/albumin excretion.

It has emerged that the compounds used according to the invention have a mild
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the influence of NHE3 inhibitors, and the cell is thus able to survive an
acute pathogenic, ischemic or toxic situation. The compounds are
therefore suitable for example as pharmaceuticals for the treatment of
ischemic noxae, for example of acute renal failure. The compounds are’
further suitable also for the treatment d®all chronic 25 renal disorders and
types of nephritis which lead, as a consequence of increased protein
excretion, to chronic renal failure. Accordingly, the compounds of the

laxatfeeraiiiaat ard aneabibrialy themmsrifetuse ORL YABEEaRIeHY foP IRatives or if
theretrtgaérﬁgﬂtd?fééf-?sﬁﬁﬁﬂﬁﬂ.e from diabetes, of diabetic nephropathy and of
chronic renal disorders, in particular of all renal inflammations
(nephritides) which are associated with an increased 30 protein/albumin

The EXHIEHARY B%@W%Wééﬁ%%@%@%&%&ﬁ%@&%@%he prevention

invention have a mild 19 laxative effect and a_ccor%igﬁls?/ can also be used
and thevaniageansly asteshius diskraasreattheiskestvdpaitshichare induced for

exantPBQUBHSLH RS imEnHon SandtRar e ied RINABIASEOSEHEN: b erfusion

prevention 5 and therapy of acute and chronic disorders of the intestinal

- or byriBemrmateiesias &N fop VeRsFn S By GeERBIGRISREERY Riishissi@mpie

throU§918BrRICVRT Y SHOSG R KSR U AT & i ansaadeBs Riaie RS ample

events. Such complications may arise for example through deficient

followipesaHEpipalitiasientions pespeAtgdavBl crsstnalias: exarpplly reduced

intestellow rgical interventions, associated with constipation or greatly
reduced 10 intestinal activity. It is possible with the compounds of the
invention to prevent the formation of gallstones. 15 The NHE inhibitors of

It is sBedmEoN @e asnsrRllyssudrdle favihedieaimeaiaidiseasesatarssd

by ischemia and by reperfusion. The compounds of the invention are, as a
gallsi@g@R of their pharmacological properties, suitable as antiarrhythmic

pharmaceuticals. Owing to their cardioprotective component, 20 the NHE

inhibitors are outstandingly suitable for the prophylaxis of infarction and

or.
The hid G niHRERELPIHRG JBYR e 67 BRNFERbN SHITBP L éEaH oS! ol Hiseases
causeiish ER$RARYatthiBitreharealyrieduce preventively the

pathophysiological processes associated with
The compounds of the invention are, as a result of their pharmacological properties,
suitable as antiarrhythmic pharmaceuticals. Owing to their cardioprotective component,
the NHE inhibitors are outstandingly suitable for the prophylaxis of infarction and for
the treatment of infarction, and for the treatment of angina pectoris, in which case they
inhibit or greatly reduce preventively the pathophysiological processes associated with
the development of damage induced by ischemia, in particular with the triggering of
cardiac arrhythmias induced by ischemia. Because of their protective effects against
pathologicat hypoxic and ischemic situations, the compounds of the formula | used
according fo the invention can, as a result of inhibition of the cellular Na'/H" exchange |
mechanism, be used as pharmaceuticals for the treatment of all acute or chronic

damage induced by ischemia or diseases induced primarily or secondarily thereby.

This also relates to the use as pharmaceuticals for surgical interventions. Thus, the
compounds of the invention can be used in organ transplantations, in which case the

compounds can be used both to protect the organs in the donor before and during
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the development of damage induced by ischemia, in particular with the
triggering of cardiac arrhythmias induced by ischemia. Because of their
protective effects against 25 pathological hypoxic and ischemic situations,
the compounds of the formula | used according to the invention can, as a
result of inhibition of the cellular Na‘/l—fzgxchange mechanism, be used as
pharmaceuticals for the treatment of all acute or chronic damage induced
by ischemia or diseases induced primarily or secondarily thereby. 30 This

remoyiab felafelers 1R ¥ehe BRAT AL EYARARS UG FEATRGVEWIER. SthiRYe
therdBEIrCBMRAIBERSF thenmVaMiofscRBI besUsedry ataridranepipatainprrin

which case the compounds can be used both to protect the organs in the
orgapisnd PG eH 0V HHRG Pe URSA S 4N 8T HBKeE Femoved organs for
example during treatment with or storage thereof in physiological bath

fluids, as well as during transfer into the recipient organism pretr,eatézﬁ
The GRRROAGEHES BEMEToANAR e §'T@fé‘“€&%%‘iﬁ‘iﬁé”§%ﬁ’i@%%%tky§| et for

carnhgonaeaidislssii argiairsive efashipfosasing leurangiapastias well as on
surgical interventions for example on the heart as well as on peripheral

PerinhiRiah SN SAINE SR compounds of the invention can also be used
when performing bypass operations, 10 for example in bypass operations

on coronary vessels and in coronary artery bypass graft (CABG). In ,
The GEERARRES G IBHATHER SRR AETLaR LR ER oy SeHBa A es operations,

for ex@mprRURdSy Phsae pueniker ohtaertoranylad easiaisailie enrpleygdcitery bypass
resuscitation following cardiac 15 arrest. In accordance with their
ot oA

e effect against damage induced by ischemia, the compounds
are also suitable as pharmaceuticals for the treatment of ischemias of the
nervous system, especially of the CNS, being, suit t;l{ﬁ_'for examp} for the

I BRI DYDY GRS BPELTRL A BT Hch NHEA RGO Pounds
of thBumantiissus tadforgans prateelwifoctimely gt dnlyragasstatiamiagewing cardiac
aused by ischemia and reperfusion but also against the cytotoxic effect
e pharmaceuticals like those used in particular in cancer therapy and the
therapy of 25 autoimmune diseases, combined administration thereof with

in ac%%rpc})a%%%dvsvig %ﬂ%z‘?"é@%‘e‘&we effect against damage induced by ischemia, the
compounds are also suitable as pharmaceuticals for the treatment of ischemias of the
nervous system, especially of the CNS, being suitable for example for the treatment of

stroke or of cerebral edema.

Since NHE inhibitors of human tissue and organs protect effectively not only against
damage caused by ischemia and reperfusion but also against the cytotoxic effect of
pharmaceuticals like those used in particular in cancer therapy and the therapy of
autoimmune diseases, combined administration thereof with compounds of the formula
| is suitable for reducing or suppressing the cytotoxic effects of a therapy. The
reduction in the cytotoxic effects, especially the cardiotoxicity, as a result of
comedication with NHE inhibitors makes it add'itiorzaliy possible to increase the dose of
the cytotoxic therapeutic agents and/or to prolong the medication with such
pharmaceuticals. The therapeutic benefit of such a cytotoxic therapy can be increased

considerably by combination with NHE inhibitors.

~ The compounds of the formula | are particularly suitable for improving therapy with
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| is suitable for reducing or suppressing the cytotoxic effects of a therapy.
The reduction in the cytotoxic effects, especially the cardiotoxicity, as a
result of comedication with NHE inhibitors makes it additionally possible
to increase the dose of the cytotoxic therapeutic agents and/or to prolong
the medication with such 30 pharmacéticals. The therapeutic benefit of
such a cytotoxic therapy can be increased considerably by combination
with NHE inhibitors. The compounds of the formula | are particularly

phargigaatdalsimprevigharapy Waktod CoRPHREE RPERANARh have an
unwanted cardiotoxic component. In general, the NHE inhibitors described
herein can benefici?hl_lg/ be combined with other compounds which likewise

i

In gengyalatientd itfr iduiiRispis stibrdspme ISR IHiGIRNS DS GpTRRINEd With other
com AR ReEIRYPIREGREBQRIG ARV iARRRIMINAIEFS GhsystemambiBBing inhibitors

transport bicarbonate ions, such as the sodium-bicarbonate cotransporter

of theNIBZY B tHECSEOR| FRBeN ABRY SrRAS LiRBIRIRTR fieHamse v NBE Egnsport
bicarBBd HENRIE s NA B IMHRIRISURRYRS A HETD tabypiieeen oUsr Nirkhe sodium-

subtypes, as combination partners, because they may enhanceor.
deper%@a? AalridprrisarhcoR @I rNecattHR Fgantingtemiber HHFoiphdbitors
havirtdHHe IMRIRNS, GeraiRaddIRERINHE acerydarcayvibritpiinieaineslepbcause

against damage induced by ischemia, the comPounds are also suitable

they geeyHaRRREe RO RiE theahhi 3o s SRl BNt RINER UG digne Tects of

the NeSPasiibtefdncenbal MRINGHS system, being suitable for example 15 for
the treatment of stroke or of cerebral edema. The compounds of the

formula | are also suitable for the therapy and prophylaxis of disorders

In aceBedaMRRINNENtE didbierdyO v Gighilist abthe gemmlarIguschemia, the
system, in particular for the treatment of epil«? tiform disorders, centra

: Ily,
compaisiR A ARHtBRIE 26 BpaTRRCRAIS Hﬁ?aﬁf@@isp&&i%zsgnﬁaﬁﬁs of the
nerveigPsgersmnafsysianses. thbedithl minhiiossobtbe imingounraydidhisxample

connection be used alone or in combination with other substances having

for the-eatidisit QERHRKERITSaRAaEEHEE ingredients, or carbonic

anhydratase inhibitors, for example with acetazolamide, and with further

inhibit f NHE f th ium- hloride-bi .
The QMS(QEQE%{O%@ !ea ?ca)crjtlaugl‘sge u%t%%‘?gtfgr t%relzdt%e?rlg S{/be? r?g tperophyiams of

disorders and impairments induced by overexcitability of the central nervous system, in
particular for the treatment of epileptiform disorders, centrally induced clonic and tonic
spasms, states of mental depression, anxiety disorders and psychoses. The NHE
inhibitors of the invention may in this connection be used alone or in combination with
other substances having antiepileptic activity or antipsychotic active ingredients, or
carbonic anhydratase inhibitors, for example with acetazolamide, and with further

inhibitors of NHE or of the sodium-dependent chioride-bicarbonate exchanger (NCBE).

In addition, the compounds of the invention of the formula | are likewise suitable for the
treatment of types of shock such as, for example, of allergic, cardiogenic, hypovolemic

and bacterial shock.

The compounds of the formula | can likewise be used for the prevention and treatment
of thrombotic disorders because, as NHE inhibitors, they are able to inhibit both

platelet aggregation itself. In addition, they are able to inhibit or prevent the excessive
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In addition, the compounds of the invention of the formula | are likewise

suitable for the treatment of types of shock such as, for example, of

allergic, cardiogenic, hypovolemic and bacterial shock. 30 The

compounds of the formula | can likewise be used for the prevention and

treatment of thrombotic disorders be@use, as NHE inhibitors, they are

able to inhibit both platelet aggregation itself. In addition, they are able to

inhibit or prevent the excessive 22 release of mediators of inflammation
releagadtomfinioon ohiptatomalion sod wikebiatenfiotbedisd drehsuyéltebrand

faoto?%Jﬁatiﬂrembed%@nv&*@%fﬂe@%M?eqﬁsfpméﬁ%‘%@%@@@ﬂﬁmﬂ@@@rﬁgémkg and

Is thus possible to reduce and eliminate the pathogenic effect o

repem@mbdgmb@jmﬁﬂMm@du@e@aﬂm@Wh@ N ECiaBTBR Gidest bk
throrrgta% i > AAYERHAM AR rRIRNR AErSRBRING A WLt TG RIUCORMIE o sent

or thrombolytic active ingredients such as, for example, recombinant

inverionatarathiisierglasnancipine duiafortaereptiianagulamoriiise thrombolytic
activBSROSFEALIGACK O PRI AN QRIS RGN %R nBRiRgOisTe BiHeRinogen

_ withfibrinolytic activity, thromboxane receptor antagonists, _
activpifssplieaiekiersse Whibness faeelyivaticritageidstsrempiaciiagonists, factor Xa

antagsi&mgfg,i%@ﬁg-\,&f@@w&m%&s@iﬁh%%ﬁ?@@i%&éﬁ@&hﬁ%@%ﬁ%ﬁ

inhibitors and/or with inhibitors of carbonic anhydratase such as,

phospRariprielAgs deihieanaras Yhaieliady idReftar deae N treapkintoric:
comBfibg investionasr-additianrallynaiable fonR REED Rbey sieel Mi9hhibitors

the proliferation of cells, for example fibroblast cell proliferation and the
of caghenferanbritianf sHE DAtk frasericsih BssRsrisnIAadoPatcularly
hend@Rula | are therefore suitable as valuable therapeutic agents for
diseases in which cell proliferation represents a primary or secondary
cause, and can therefore be used as antiatherosclerotics, agents against

The RIMENIGEBRSHailure: GRRGRISH EREY-GRINIENE D sRiUREHIT SR HGAMBRbIY effect
of organ hgertrophles and hyperplasias, for example of the heart and o

: . . foo
on they@nerEsratoTenssdants sréteatsikianast cripilitesaiicb R thgeroliferation
of sniseueNHeR A Heatmerirf reartRivsu(cenaesivediaandaibetrddtbie

and for the treatment and prevention of prostate hyperplasia or prostate

suitahimanHg IS RMIBARKTSBES AR fRh tlePABRIR Toria vERitpARdis Gion
repre¥eveioneLiDtiscisprlaiscause, and can therefore be used as

antiatherosclerotics, agents against chronic renal failuré, cancers. They can thus be
used for the treatment of organ hypertrophies and hyperplasias, for example of the
heart and of the prostate. Compounds of the formuia | are therefore suitable for the
prevention and treatment of heart failure (congestive heart failure = CHF) and for the

treatment and prevention of prostate hyperplasia or prostate hypertrophy.

NHE inhibitors are further notable for a retardation or prevention of fibrotic disorders.
They are thus suitable as outstanding agents for the treatment of fibroses of the heart,

and of pulmonary fibrosis, hepatic fibrosis, renal fibrosis and other fibrotic disorders.

Since NHE is significantly elevated in essential hypertensives, the compounds of the
formula | are suitable for the prevention and treatment of high blood pressure and of
cardiovascular disorders. They can be used in this connection alone or with a suitable

combination partner for the treatment of high blood pressure and for the treatment of
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They are thus suitable as outstanding agents for the treatment of fibroses
- of the heart, and of pulmonary fibrosis, hepatic fibrosis, renal fibrosis and
other fibrotic disorders. Since NHE is significantly elevated in essential
hypertensives, the compounds of the 30 formula | are suitable for the
prevention and treatment of high blood%ressure and of cardiovascular
disorders. They can be used in this connection alone or with a suitable
combination partner for the treatment of high blood pressure and for the

cardipeagnieiar of B deasdibhascitacdrbRIerLMENOS Mere dirpliesdiry bidrditiazide-

like é’éHé‘?Fi?B%Hiﬂgeﬂégf%@c?s‘tg?&n%cgﬁ&ﬂQQde?JHT&HE?e:%‘H@%ﬁ{QMQ such as

pseudoaldosterone antagonists such as hydrochlorothiazide, indapamide,

hydr@dwmtsthiaéida_r@s@amamiéﬁe@@rﬂfﬂé@m@séﬁﬁmnﬁdﬁmﬁﬁta@écéantﬁma@mide,
bumBtaANE eNGiSREENHAGRNe, 0L BNRING CRIMBE FAMBIRRE Willh e combined with

compounds of the formula I. The NHE inhibitors of the present invention
compannderidter it d ihnsoMbRamoRia ehltiamrareyoniasiQichasmoreover

be LYEPRABIL AT iR RHIRRG ALY SR RS, AR MIE AC I hiHare m,

such as, for example, ramipril, enalapril, lisinopril, fosinopril or captopril.

amiodipthe chsriefitrineoasinalib MpdineISitRes Sl4eFeBIdekEraERIE d8mipril,
enal FIORER Al AIDIHSR) GiF o ARiREDNNBIE GftiRE BRAITRRIIBHAURERRIPLERMers are

its receptor subtypes such as losartan, irbesartan, valsartan, omapatrilat,

also Gebingansiat ehastrisio pisiag LS iRIONIABIRIEN IR M SReaegoKReSN
recegﬁg@ﬁﬁ?’ité%@é §r@ﬁﬁé§?§%&?§%§§ﬁé‘m ffB@QQﬁﬁﬁQ{é‘k%ﬁan, omapatrilat,

enclamide, glimepiri liazoxide, cromokalim, minoxidil an .
gerndpatitaveswheltein anipgionsts, trrn itk iitifapATIOSERSIBRe PTor agonists,

inhibRBIRSSHYTLEL ?% @&%&I{? heBapels i@ﬂi@jtggs?cﬁfbé%%mi‘@é, glimepiride,
potassium channels such as of Kv1.5 etc. As a result of their

diazaxiinfleiemeletyreffettoXfitannidrtrebrendhwenticictnaiees wdbeas
mitoiéﬁt%iﬁgmﬂ*ﬂﬂ?%%%ﬂ% Masbanisticaly AoteRIRdR iR N, i;HSitors of

ibition of the release of mediators of inflammation. The compounds
furthgapefersBETusBA HIEHeSWICTh S IdMDiN86n with an antiinflammatory

drug for the prevention or treatment of chronic and acute inflammatory
disorders. Combination partners which are advantageously used are

As agrsulbiaf Hirirmoitisteonmad wninfiasiniditeyiokijiors RAE SdRIRMRY can be used
as abfRRdAHRd ot IR ShomPReABCIA ﬁ@%&ﬂﬂé&@gnis%ﬁe inhibition of

Ipoproteins. They can therefore be used for the prophylaxis an .
the redgpessidrnsidiators of inflammation. The compounds can thus be used alone or in

combination with an antiinflammatory drug for the prevention or treatment of chronic
and acute inflammatory disorders. Combination partners which are advantageously

used are steroidal and non-steroidal antiinflammatory drugs.

It has additionally been found that NHE inhibitors show a beneficial effect on serum
lipoproteins. They can therefore be used for the prophylaxis and regression of
atherosclerotic lesions by eliminating a causal risk factor. These include not only the
primary hypetlipidemias, but also certain secondary hyperlipidemias like those
occurring for example in association with diabetes. In addition, NHE inhibitors lead to a
marked reduction in the infarctions induced by metabolic abnormalities and in
particular to a significant reduction in the induced infarct size and its severity. NHE
fnhibitors of the formula | are therefore advantageously used for the manufacture of a

medicament for the treatment of hypercholesterolemia; for the manufacture of a
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atherosclerotic lesions by eliminating a causal risk factor. These include
not only the primary hyperlipidemias, but also certain secondary
hyperlipidemias like those occurring for example in association with
diabetes. In addition, NHE inhibitors lead to a marked reduction in the
infarctions induced by metabolic abnotfhalities and in 30 particular to a
significant reduction in the induced infarct size and its severity. NHE
inhibitors of the formula | are therefore advantaggeously used for the

t

medigriRapideirthsrrenrieast ather ass pesitmirnibe RyBRHAGIRESbR Migdicament
for tHOJRE SnanHiaciyieehadd snedicanridlosiedrreventiiumicture of a

atherogenesis; for the manufacture of a medicament for the prevention

medigaanaBhifidhedranfiticnensbiserimpR! HaRisrrsaR bF dCriddaIRG et
choidBRRSENRRILTANG drasimentaldistaseredsrthbibeigirdvenotastarel

levels, for the manufacture of a medicament for the prevention and 5

ireatneaiebissianse d8dy rd L g Hcdhriithdval Hiian clionte mrgutacture of a
mediRanEiagkr eel srenadienent felihscpreyeatirraribeatnealodd hypertension,

atherosclerosis-induced hypertension, for the manufacture of a

for the sarufrsieha predisaniier e mrereoicsRadiaaresstifiuced

athetbéeiBRASESH Idbe tManyireiuee fof mesicamentiordhe rpseventientand the

treatment of ischemic damage induced by hypercholesterolemia andﬁ)io )
Pre Ve TRRITRENGH, [ RFYSRARGOR REpRGsT WRATSHR | F5IgiRemia and

endothendfasisreretichmadicenestferthe iryantien aachtgatmearthef waislifgcture of
hypertrophies and cardiomyopathies and of con eséig/}e hearé{)?\ilure

am S1h I RRTGHRAGR AR HrRRHDSHERL for WRC NSRRI Ry 2N d

cardibeRiBIRNhRfcanANer L MagespasmsaNthinyeq@HiR), fofetietiondndimadrbyof a
hyperchoglesterolemia and en&othelial %%mction, for the 15 manuf%%ure dial
mediAFTad R IRE A SRR ErP o A i B AR n BB RAREHEHE iy ocardia

infartipetieasivedsstp signsesh disieraldynidthrangiadetisitinl ehyafaritipenizyrtiee

ACE) inhibitors and angiotensin receptor. antagonists. Combination.of an ,
many R B B TG N SATREH Vg Ba RGN IOHETg Grions with
hypolerilinid tevehdereferablyarithwith MG odisadustaseimbibitoyrie JACE)
. ... lovastatin or pravastatin), where the latter brings, 20 about a hypolipidemi
bR PR PRI e nEeeo s DA R RO e NI o of the
formindibiigmadthectreinigradrprestiis iirverdbiettonabiinidieavelithreferably with an
HM Ge-%%%[] ?gg u%ftfaeg(—tz E%R%ir’{%?'%g.egq ﬂ}sveag{a%cntlgre ;Iarllg\r/%(gkea%tri), where the latier brings
about a hypolipidemic effect and thus increases the hypolipidemic properties of the
NHE inhibitor of the formula [, represents a favorable combination with enhanced effect

and reduced use of active ingredient.

Thus, NHE inhibitors lead to effective protection from endothelial damage of various
origins. With this protection of vessels against the syndrome of endothelial dysfunction,
NHE inhibitors are valuable pharmaceuticals for the prevention and treatment of
coronary vasospasms, peripheral vascular diseases, especially intermittent
claudication, atherogenesis and atherosclerosis, left-ventricular hypertrophy and

dilated cardiomyopathy, and thrombotic disorders.

NHE inhibitors are additionally suitabie for the treatment of non-insulin-dependent

diabetes (NIDDM), in which case for example insulin resistance is restrained. It may in
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Thus, NHE inhibitors lead to effective protection from endothelial damage
of various 25 origins. With this protection of vessels against the syndrome
of endothelial dysfunction, NHE inhibitors are valuable pharmaceuticals
for the prevention and treatment of coronary vasospasms, peripheral
vascular diseases, especially intermitééht claudication, atherogenesis and
atherosclerosis, left-ventricular hypertrophy and dilated cardiomyopathy,
and thrombotic disorders. 30 NHE inhibitors are additionally suitable for

this epenesiienche dERfidiniuinT-aepencaia taraBetstiapatoaficacwans daaldy of the
effedObEXRATRIR W&%ﬁ@mﬁm&a@% BhYBa%dR27itHIS I880BRRIORyCh as

be beneficial, for enhancing the antidiabetic efficacy and quality of the _
metfeffati, of theasompdiaediofmEcnyibnto s U conBiiiiiden glimeriride, tolbutamide

etc.. RigHanE SHShAS Mmearpinmith Bp Aatidirhalicssdiony SR IRHSERS

glyburide, glimepiride, tolbutamide etc., with a glucosidase inhibitor, with

piogliFzPAR eigomiét saenss iosnneixerd, Efintentadniisicatipniamingiin DB4

 inhibREARPL ARG adminiElraton i meyiiihfyB4 inhibitor, with an

insulin sensitizer or with meglitinide. Besides the acute antidiabetic
effects, NHE inhibitors counteract the development of late complications

Besi@bdigRelrs ANgtrmhereiere o. Usetaambarmessutiraisdanih8elBiopment of

prevention and treatment of late damage from diabetes, such as diabetic

late cRipRissieRs al-giakeesropRY, BRISIIE Efr6RARE angereceuticals for the
preveAIHRANARABYAI Sthatdnaidare asiaittde R 608568 ¥R INtc nephropathy,

diabetes. They can in this connection be advantageously combined with

diabeti aetidrasEly sabmliceeiitanstss (ipeatiheRe mpyrrabprNd other disorders
arisitigatnerbrcemkinatian wishabenehisiakdasagrifosahabinaiinanayeatageously

articularly 15 important in this connection. NHE inhibitors show, besides

comprasstitbtie afteRRRISRIARRSHRLIRINIC eveire 4K WiEseiRM

treatPBIRICacEML Sbie SRR epAETHSIaNGR el falpe siipetierapeutcatiticutarly
utilizable effects against disorders and impairments of the whole

impagtatiaiiis e°gaREIA0 which are associated with the manifestations of
the chronically progressive aging process and which are also

independent of acute states of defective blood supply and may also occur

NHE 5P AR0 HoRGRRmIe RN A1RSiS FRAIBRIGEHICAGenemic events and

the subsequent equally acutely stressing reperfusion events, also direct therapeutically
utilizable effects against disorders and impairments of the whole mammalian organism
which are associated with the manifestations of the chronically progressive aging
process and which are also independent of acute states of defective blood supply and
may also occur under normal, non-ischemic conditions. These pathological, age-
related manifestations induced over the long aging period, such as disease, invalidity
and death, which can now be made amenable to treatment with NHE inhibilors, are
disorders and impairments which are essentially caused by age-related changes in
vital organs and the function thereof and become increasingly important in the aging
organism.

Disorders associated with an age-related functionat impairment, with age-related
manifestations of wear of organs, are, for exampile, the inadequate response and
reactivity of the blood vessels to contraction and relaxation reactions. This age-related
decline in the reactivity of vessels to constricting and relaxing stimuli, which are an

essential process of the cardiovascular system and thus of life and health, can be
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related manifestations induced over the long aging period, such as
disease, invalidity and death, which can now be made amenable to
treatment with NHE inhibitors, are 25 disorders and impairments which
are essentially caused by age-related changes in vital organs and the
function thereof and become increasi@dly important in the aging

organism. Disorders associated with an age-related functional impairment,
with age-related manifestations of wear of organs, are, for example, the

signifieafstyeiieniestsrshee iy Serrbx ity iphthBBTodNVieseerta denttiatiend 2
mea @it 'SEUALIFRACHARS: FiaeeERApds decinkin e rt%%ﬁ‘éi&% fr retardation

vessels to constricting and relaxing stimuli, which are an essential
of thpregessaterrcapirnrstnbesgstaRliahdriun eigne whirheambedirpinated

hEghl%%iqmﬂgmlﬁfWEq}ﬁﬁﬂ%@dNﬁ@@ Py NG dniibiers: cﬁﬂsiﬂaﬁew}t suitable for
unc se

lon and'a measure of the maintenance of the reactivity of vessels is i
the traatpieokand ereseitiaticn tbetraetpizedatParegresishasidsiastizbrysfunction,

in paiSiHACHeThhithGan R slmirated HEghhsighdisra i YdREandingly suitable

inhibitors. NHE inhibitors are thus outstandingly suitable for 5 the

in addéinmisrt thadreriestionnst rrevagiiaratdieprbirtdgopiinarsendieart failure
(CHEWSAINRLoMe inareRias el IRIBHRIHERE sRIUgisalieneMHR BHRJERFS|at8d types of

_ thus outstandingly suitable in addition for the treatment and prevention of
cancgéart failure, of congestive heart failure (CHF) and for the treatment and

CombiRaieuar{a b areurnHuY RiAgen8alRth tyreSiIPf AGmGRAiIB%brs, angiotensin

Combination wit hypotensivezmedicaments such as with ACE inhibitors,
receptigiotension recedtoradivmgoalstgdagetict s Ghc2 erantdigoeistbd@isrenwithalizing
metabolism-normalizing medicaments such as cholesterol-lowering

Medigganes BoMES ROl RRRIBIION B i RBRIREABISSTRIC ARSI in this
conrlB&toimrR laredhus $italbie foirthe Preventior eluisasd elatebtissiention of

changes and for maintaining health and prolonging life while 15 .
age-fRiatRditisRy 'S ﬁ@?@@ﬁlﬁ?%?‘ﬁféﬁ?ﬁ@%%& S eTRaies Y while

maireHiestiy e iRfiBiisRf bejieellular sodium-proton antiporter (Na/H
exchanger) which in a large number of disorders (essential hypertension,

atherosclerosis, diabetes etc.) is also elevated in cells which are easily 20
The aBBpalifiINeRsHESNEBIS o dtfasiiier inkaBle. of ey kepadesodium-proton

antip‘g}lgg}rle(lft\lsa%{ exchanger) which in a large number of disorders {essential
hypertension, atherosclerosis, diabetes efc.) is also elevated in cells which are easily
amenable to measurements, such as, for example, in erythrocytes, platelets or
leukocytes. The compounds used according to the invention are therefore suitable as
excellent and simple scientific tools, for example in their use as diagnostic aids for
diagnosing and distinguishing particular types of hypertension, but also of
atherosclerosis, of diabetes and the laie complications of diabetes, proliferative

disordears etc.

NHE inhibitors are further suitable for the freatment of diseases (human and
veterinary) induced by bacteria and by protozoa. In the context of diseases caused by
protozoa, particular mention should be made of malarial diseases of humans and
coccidiosis of poultry.

The compounds are also suitable as agents for controlling sucking parasites in human

and veterinary medicine and in crop protection. Preference is given in this connection
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leukocytes. The compounds used according to the invention are therefore
suitable as excellent and simple scientific tools, for example in their use
as diagnostic aids for diagnosing and distinguishing particular types of
hypertension, but also of atherosclerosis, of diabetes and the late
complications of diabetes, proliferative?25 disorders etc. NHE inhibitors
are further suitable for the treatment of diseases (human and veterinary)
induced by bacteria and by protozoa. In the context of diseases caused by
to theietezaa ppaniergerehbisivdrbiniine praasiseralamed sasbestefinary
medfisans and 30 coccidiosis of poultry. The compounds are also suitable
as agents for controlling sucking parasites in human and veterinary
medicine and in crop protection. Preference is given in this connection 27

SaidtQ&h’%Hﬁﬁc%saqg_%@@@?@éﬁpmgg%&ﬂﬂg (PEasiigR NP WMk Mdation with other

veterinary medicine. Said compounds aré therefore advantageously used

pharglgaewicricompmixaonaiatiomefos hsamrattattar o anrd agrenidasthe
treatfﬁém_%m%k!@gﬁg 8f &rpsfiremenii s dpR-HRGUIRRL O Pé@BWé@Zicé?gorders,

impairments of respiratory drive, of respiratory disorders, sleep-rel

sleepdghniad e aHTREYS isREls B Rkee st snasiite. s dente med ehignic
renaifeHIgEss ObASEIRL PBRL AW RARHLEEBHRRIGEeBALIabY[Re ObIMRAEMEBES of

of bowel function, of @gh blood pressure, of essential hypertension, of

boweldniglinanil dabE9s@ R eFseige Rl BFfEdiRIdERBLaRFIgTrehcenig! nervous
systeveiReriiablitys erilsRrRY ARG I8RY HDHINONES S SDRBS0N B aapielsy and

states, depressions and psychoses, of ischemic states of the peripheral

centigilydneiarpd tRRre ey SRl anvedyskaies: daRessiathrl P eRRSaRf ischemic
stateBIINPRIp Y PRERNSAE GNP OFIDS S PREFAGPYASERINB GPAEAREHHEIRAronic

events, of atherosclerosis, of impairments of lipid metabolism, of

damggieARS SUEOIETS ShRETRRGTR! BreARSPRIKERSISISRIERIRGR Y C or reperfusion

evenBsiOPaAtASHESciR SisoraeimrptitiagsimBadatishalidysiongiombbses, of
protozoal diseases, of malaria, for the preservation and storage of

ImpafrpRipRAISHHRSU NG PtoebHIRSETON RE G andfiesliBperhlibid 4rig resulting

from @eabtHaRSRIgEAtABsNT for theiesimeant asstatesmbricker Bbdiabstesation
and late damage from diabetes or of diseases in which cell proliferation

and ?gﬁr%%%ﬁfst@ﬁﬁmcfpr surgical procedures, for use in surgical operations and

organ transplatations or for the treatment of states of shock or of diabetes and late

damage from diabetes or of diseases in which cell proliferation represents a primary or

secondary cause, and for maintaining health and prolonging life.

The invention further relates to the use of the compounds of the formula | and the

pharmaceutically accepiable salts thereof for use as medicament.

The invention also relates to medicines/pharmaceutical preparaticns for human,
veterinary or phytoprotective use comprising an effective amount of a compound of the
formula | and/or of a pharmaceutically acceptable salt thereof, as well as
pharmaceutical preparations for human, veterinary or phyioprotective use comprising
an effective amount of a compound of the formula | and/or of a pharmaceutically
acceptable salt thereof alone or in combination with one or more other

pharmacological active ingredients or pharmaceuticals.
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20 secondary cause, and for maintaining health and prolonging life. The
invention further relates to the use of the compounds of the formula | and
the pharmaceutically acceptable salts thereof for use as medicament. 25
The invention also relates to medicines/pharmaceutical preparations for
human, veterinary or phytoprotectivedfse comprising an effective amount
of a compound of the formula | and/or of a pharmaceutically acceptable
salt thereof, as well as pharmaceutical preparations for human, veterinary

Phargrasiautipataertinh esencsisp Asnagn ppusTeefiVecdioisurieds o sompbanpaseutically
acceIEHIMR handlor of ahagnassutically3 L rereniable Ralbreraetalgne

r in combination with one or more other pharmacological active

intranpigpedisns Bitivaneashutiestallysnpsalivhaveliairion avieenipraausly or by a
Suita&%ﬂ%@ﬁ@ﬁ@@&‘é@gmﬁm phavRaceriicalbmprsrBiRRl&gakRding on the

ereof can be administered for examﬁle orally, parenterally,

respentidtsvuiasationa/dhs R idetally cneeaIRe WdRRARiprmula | can

mor%@%@%@%&ﬁ@ﬁﬁ%ﬁ@}wgﬁémiggﬁéﬁﬁpmims BBecifically both in

preferred administration depending on the 5 respective manifestation of
veterparigsiddn. THERLMBEIFR Aehie FRRMEAtesHcMdkeRepe gseyiicals

comBYRBERE IROPIRRIMHPhaIBasRifa! P iePRRGECAR BPHE B ptable salts

veterinary and in human medicine and in crop protection. The
thergshapngsally dasn@mmHichbne MEremene bametdasdaMEnd/or

pharmaceutically acceptable salts thereof generally in an amount of from

0.01 mg to 1 g per dose unit. 10 The skilled worker is familiar on the basis

The gfilipdexprekiolprsiige Wik hEXEiFhs RREbIRYVRRIgeYIRdNe excipients
suitaBRAfBIapRUIIESEr iRt Ba skl a8 FRINENIE: IBEEMBIEED VBHP QIO mers,

bases, tablet excipients and other active ingredient carriers it is possible to .
SUPPGSEIEY Qﬁéﬁﬁal@&lﬁi&&%ﬁé‘ﬁ%i%B@@Hiﬁ&?&ﬁHYﬁéﬁ@r@?%‘ﬁf%%‘ﬁﬂéf%ta@%%‘b'@ to

use RO ERPERSRNAtYeS, Galkilizats afrpalamets. Henradars fesshalg flavors,
administration, the active compounds are mixed with additives suitable for

pres?f‘i}@ﬁﬁ?ﬁo%’}@gﬁe&% RARPPEIREDilizers or inert diluents, and converted
by conventional methods into suitable dosage forms such as tablets,
coated tablets, 20 hard gelatin capsules, aqueous, alcoholic or oj

For afpnmbieg cgﬁéﬁﬁﬂ@@ar 548 g aetive compounds are mixed WI%% additives

suitable for this purpose, such as carriers, stabilizers or inert diluents, and converted
by conventional methods into suitable dosage forms such as tablets, coated tablets,
hard gelatin capsules, agueous, alcoholic or oily solutions. Examples of inert carriers
which can be used are gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, especially corn starch. It is moreover possible
for the preparation to take place both as dry and as wet granules. Examples of suitable
oily carriers or solvents are vegetable or animal oils, such as sunflower oil or fish liver

oil.

For subcutaneous, percutaneous or intravenous administration, the active compounds
used are converted, if desired with the substances usual for this purpose, such as
solubilizers, emulsifiers or further excipients, into solution, suspension or emulsion.
Examples of suitable solubilizers are: water, physiological saline or alcohols, e.g.
ethanol, propanol, glycerol, as well as sugar solutions such as glucose or mannitol

solutions, or also a mixture of the various solvents mentioned.
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which can be used are gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose or starch, especially corn starch.
It is moreover possible for the preparation to take place both as dry and
as wet granules. Examples of suitable oily carriers or solvents are
vegetable or animal oils, such as sunff&ver oil or fish liver 25 oil. For
subcutaneous, percutaneous or intravenous administration, the active
compounds used are converted, if desired with the substances usual for
this purpose, such as solubilizers, emulsifiers or further excipients, into

SuitaRAHEODRIPRSASIRR QB IIRAR N3 Ex@MRlss Ay iRie sHPURgE 8IS or

water, physiological saline or alcohols, e.g. ethanol, propanol, glycerol, as
sprayfelr 8 QUK ISEIGIBPI iR SYSNGESENSIanhaRMsIoBs alibe st ¥istngredient of

the fORNIHEE OF DS NBHAYESRMEINSIREINIARGT s AR cRYEARIC A8 RNBHAREAAIGRthanol or

formulation for administration in the form of aerosols or sprays are for

wate ByalnfpTBlSbIRionsUshisyRiMets Do fRlTBIAL ST hevadifRaEREdRIsp slomprise
othelth® SpHda HiB-A Phappacs dlichlyAeGrarabIa S ARG B8 8RdiBtabilizers, and a

particular, ethanol or 5 water, or a mixture of such solvents. The

propedaRtiRadNIMEY afERRAFEHORIBEERMYIFIMBIRGSha ARibEURGpdient in a
concBXERIRN P e aseyrfactants. mitailiets and stabilizersapd Weight.

propellant t%‘as. Such a preparation normally comprises the active

The goseercnt iRnactnednaragipnéciteiomwabiabpadRinsisredaacoe
frequem¥PdNauRighstEas dasaga o bihenactive ayemienf bt iorastiadienge

administered and the 10 frequency of administration depend on the

COMpRHBRSLERY RIS B U ARM OF the RBlSoARAS BLREYidRBliRgansde be
treatf HMRHUAR athgBrasiiy OhEIGHIIBAASAAR R Il paipd daIntBergenARS to be

age, weight and individual response of the mammal to be treated. 15 On
treatgJerage, the daily dose of a compound of the formula | for a patient
weighing about 75 kg is at least 0.001 mg/kg, preferably 0.1 mg/kg, to a

maximum of 3Q mg/kg, preferably 1 mg/kg, of bod ight. In acute . .
On ayRTBRBnE 1A ANAFASTE S ERrARAY e S5eRAY A ElcRRaUE T Hg#hing about
75 k@itudes Aueberrioaas Koy RIRG AHNBCERTIMG, WP tord@nneike permaykg,

may be necessary in particular on i.v. administratiogg for exarrp,le for

n
Prefesp it OGS A OHIEHE AP ATH1S SN HORE dein e IR GaT e Gy after
suffeBhiarnhdR states at high altitude, higher doses may also be necessary. Up to 300

mag/kg per day may be necessary in particular on Lv. administration, for example for an
infarct patient in intensive care. The daily dose can be divided into one or more, for

example up o 4, single doses.
Descriptions of experiments and examples

List of abbreviations used:

m.p. melting point
min. minutes
MPRC Cartridge L-026-30; SI60 40-63um; Super Vario Flash; max.press. 3 bar

Goétec-Labortechnik GmbH
MPLC - medium pressure liquid chromatography
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example up to 4, single doses. Descriptions of experiments and examples
25 List of abbreviations used: M. P. melting point min. minutes MPRC
Cartridge L-026-30; S160 40-63pm; Super Vario Flash; max.press. 3 bar
30 Gotec-Labortechnik GmbH MPLC medium pressure liquid
chromatography 30 Example 1: 30
2-Amino-4-(4-aminophenyl)-6-chloro-3,4-dihydroquinoiine hydrochloride
NH2 HCI CI N NH2 a) 2-Amino-6-chloro-4-phenylquinoline A suspension
= xaropie A PohunRiéréi RORGRNES W BratHAgerbi i esmRHiaciineay dsochioride
under an argon atmosphere was heateg;to boiling under reflux conditions
for 30 minutes and then a solution of 1. 529 of
2-amino-5-chlorobenzophenone in 5 anhydrous acetonitrile was
added. The mixture was boiled with condenser for 12 hours.

washing with water and reng of the sqlvent by distillation. 10
m.p.:123-125C. b) 2-Acetylami hlorot4-phenylquinoline A mixture of
0.1 g of 2-amino-6-chloro-4-ph ' ﬁ' 8 ml of acetic anhydride

was stirred at 70C for 1 hour, the solvent was rémoved by distillation, the

a) 2-APlifhEesidHRy b2V ﬁg{‘ggﬁnwjmewater, and the crystalline substance was
filtered off. m.p.: 178-182C c)

A suspapsigiafiincte ciliervagreditiédndnyfgtnhefire Potieng seetonitrile stirred
unde?-a?%ta]demﬂaééaﬂgve-&rwﬁemwraelwzﬁa.w reREPARed B RAfHARS RO

20 4 mI'of 100% strength HNO3 at OC and stirred at OC to 5C for 30 min,
30 mipigieseaand then a solution of 1.15 g of 2-amino-5-chlorobenzophenone in 5 ml of
anhydrous acetonitrile was added. The mixture was boiled with a reflux condenser for
12 hours. Cooling was followed by pouring into ice, extraction with ethy! acetate,
washing with water and removal of the solvent by distillation.

m.p.: 123-125°C.

b} 2-Acetylamino-6-chloro-4-phenylquinoline

A mixture of 0.1 g of 2-amino-6-chloro-4-phenylquinoline and 8 ml of acetic anhydride
was stirred at 70°C for 1 hour, the solvent was removed by distiliation, the solid residue
was stirred with water, and the crystalline substance was filtered off.

m.p.: 178-182°C

c) 2-Acetylamino-6-chloro-4-(4-nitrophenyljguinoline
200 mg of 2-acetylamino-6-chloro-4-phenylquinoline were introduced in portions into
4 ml of 100% strength HNO3 at 0°C and stirred at 6°C to 5°C for 30 min, and the

reaction mixture was poured into ice-water. Neutralization with 2N NaOH was followed
by extraction with ethyl acetate and removal of the solvent by distillation. The solid
residue was boiled several times with diisopropyl ether, and the solvent of the filtrate
was evaporated until the substance separated out as crystals.

m.p.: above 180°C with decomposition.

d) 2-Amino-6-chloro-4-(4-aminophenyl)quinoline
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reaction mixture was poured into ice-water. Neutralization with 2N NaOH
was followed by extraction with ethyl acetate and removal of the solvent
by distillation. The solid residue was boiled several times with diisopropyl
ether, and the solvent of the filtrate was evaporated until the substance
separated out as crystals. 25 m.p.: abdlie 180C with decomposition. d)
2-Amino-6-chloro-4-(4-aminophenyl)quinoline 31 1.8 ml of concentrated
hydrochloric acid were added dropwise to a suspension of 0.59 g of

1.8 mi_gtennapitieietAvieratlanitt R RSRASSIHETaRY B2 dogrosigRension of
0.59 RPXAEE BRALIRGTLIBENABRIIQN MK NGRS HEaIe HRAS d &fIuy a%bfﬂfiron powder,

ours and filtered while hot. The solvent was removed by distillation, an .
and {hien thevegaetinfedpditenversNpReds esernidgBuxitarfiRkiipeeorttpEse while

" hot. ?b{é/%%%%%@%@ﬁ%@%\%téﬁma@io?ﬁré@m@e%gfdmr@aw BRGHRIPRC

substance was obtained as"a yellow viscous oil. e)

cartrigganiie-2-Mbdnin e HEhp BB M orILENe hg g lmmeaHaB e gnylor part by
volursRAH M AMALAMMNEIRALASS AYSE thesCortsm el RONAUIR 9isebution;of

10 255 mg of 2-amino-6-chloro-4-(4-aminophenyl)quinoline in 3.4 ml of
water and 22 ml of ethanol while stirring. The mixture was stirred

e) 2-%@(@@1@%%%@%@&%#5%!zigdsﬁwri@é@n%m the solvent was

removed by distillation under reduced pressure. After carrying out an

6.76 mp[@o%mnwmmﬁaw@famﬁﬂﬁﬁapwﬁgm% SRUBDASH VoriiR dFUtian of
255 ﬁ@e@t%aﬁrﬁﬁét%mh}&‘mgﬁamﬂbaﬁehﬁ)gaﬁ@I%/evmLsmerﬁf BrReRENR S 22 mi of
an

parts 15 by volume of dichloromethane 1 part by volume of ammonia

ethapedydifueliEd) Gnth @ stifieEtivRVRHESR MY eBHEBh ARk AFRRIIEhRIFiEom the Hg

precfigidngrroiMeioMareRRvRG R B alian i ansihedesiebe vas frdusars. After
to crystallize with a little ethyl acetate, m.p.; above 300C with
carwa&%b%gi%%lrgdzmg@matography in a mixture of 10 parts by volume of

ethylat&ABiImpaeR; G6hiere craibiamins Jatiydranuielisien-heptane, 5 parts
hydrochloride NHZ HCI CI N N'---~ ,

by volume of dichloromethane and 1 part by volume of ammonia {concentrated} and

acidification with a little concentrated hydrochloric acid, the solvent was removed by

distillation and the residue was induced to crystallize with a little ethyl acetate.

m.p.: above 300°C with decomposition.

Example 2: 4-(4-Aminophenyl)-6-chioro-2-ethylamino-3,4-dihydroguinoline
hydrochloride

HCI

ﬁ/\

a) 6-Chloro-2-ethylamino 4-(4-nitrophenyl)quinoline

500 mg of 2-acetyiami'no-6~chioro—4-(4—nitropheny§)quinoiine (compound 1 c) were
suspended in 10 ml of THF and, under argon, added in portions to 2.9 ml| of
borane-THF complex. Foaming was followed by formation of a yellow solution. After

stirring at room temperature for 12 hours, the solution was mixed with 5 mi of ethanol
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H a) 6-Chloro-2-ethylamino 4-(4-nitrophenyl)quinoline 500 mg of
2-acetylamino-6-chloro-4-(4-nitrophenyl)quinoline (compound 1 c) were
25 suspended in 10 ml of THE and, under argon, added in portions to 2.9
ml of borane-THF complex. Foaming was followed by formation of a
yellow solution. After stirring at room &nperature for 12 hours, the
solution was mixed with 5 ml of ethanol 32 and 2 ml of concentrated HCI
and heated on a water bath, cooled and distilled to remove water. The.

and Zegitokopasanixeie dvidi-haner harigd akaineiprbai, Naded adrgittded to
remd"’l%'\r\%@f' Feriate A washedwi i atea: e pradugi wis Rittied lYa on,

PLC chromatography using an MPRC cartridge with a mixture of 1 part

extrm%mﬁhee@tﬁtayeaéeemewa%@s%mme OheoRrede chwas ewEstd by MPLC
Chromé‘fé)lg?&w& tod bR 14RtEa05 wibh & mixture of 1 part by volume of ethyl

minophenyl)-6-chloro-2-ethylamino quinoline 254
acet@teh?oa@r}zsémytahcnm@ ai@lnﬂf@r&mﬁtquﬁ@tiﬁter:\recteceuefaerﬁréatﬁﬂl 6
m.p _ml;20;8heliglyme, and 9 mg of iron phthalocyanine and 97 mg of

2 bromoethanol were added. The mixture was stirred at room
temperature for 3 minutes and then 3.1 ml of NaBH4 solution (0.5M in

b) 4-AIONMBLWRER ISCIE o ANRX D RIS ggggnf,@ok place and was kept

at room temperature with a watér bath. %ﬁeenlsh black mixture was
254 giprabSaehidrrtemipiaine fr (4 -REtpeeRY IFARENR XSRS RARdRE Y 1.6 mi

of digiyth&> Sxracied Witk RIDMLANBIAISNIHRCRPAICHNAST PLEHRAJHYRY Gvere

chromatography using an MPRC cartridge with a mixture of 1 part by

addagp|die BPEHiG WastaE afRL PR IF MRRIATE 6@ deméndtge ar@uhtewv% mi of
NaB iz’ N8 biteie iy peripiee _CIFEed withn ifseairhle eslitigd &ok place

room temperature and filtered with suction. m.p.: 308-314C 20 ¢)
and wqe%eptratpben‘ylgemplem”@—emmamuamtxethhmmqm@ousie Hiagknmyietfure was

ST e S o B TR el
extraaﬁesbmmmer@wtamatﬁa&mmecammh&ed\mmfia@%é?s@tmm:atography using
an Wﬁ@i%r‘?‘@ge with a mixture of 1 part by volume of ethyl acetate and 1 part by
volume of toluene. The product was dissolved in a little ethyl acetate, acidified with
ethereal HCI, stirred at room temperature and filtered with suction.

m.p.: 308-314°C

¢) 4-(4-Aminophenyi}-6-chloro-2-ethylamino-3,4-dihydroguinoline

148 mg of 4-(4-aminophenyi}-6-chloro-2-ethylamino quinoline were dissolved in
10.3 ml of ethano! and 1.6 ml of water and, over the course of ane hour, 3.6 g of
sodium/mercury amalgam were added. The mixture was stirred overnight and
decanted to remove the Hg precipitate, and the solvent was distilled under reduced
pressure. A little concentrated hydrochloric acid was used to acidify, the solvent was
removed by distillation, and the residue was induced to crystallize with za little ethyl
acetate.

m.p.: above 310°C with decomposition. -

Example 3: 4-(4-Aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroguinoline
hydrochlorid
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25 decanted to remove the Hg precipitate, and the solvent was distilled
under reduced pressure. A little concentrated hydrochloric acid was used
to acidify, the solvent was removed by distillation, and the residue was
induced to crystallize with a little ethyl acetate. m.p.: above 310C with
decomposition. 30 Example 3:
4-(4-Aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroquinoline
hydrochlorid 33 NHZ HCI CI N N'~ a)
6-Chloro-2-(N-acetyl-N-ethylamino)-4-
6-chloro-2-ethylamino 4-(4-nitrophen
added to 0.19 g of acetic anhydride.
hours and 5 cooled, and the acetic &
The residue was mixed with water, extracted witithyl acetate and
washed with water, and th&lyrodug s..Obtained as a yellow oil, b)
6-Chloro-2-diethylamino-4-(4- enyl)quinoline 10 570 mg of
6-chloro-2-(N-acetyl-N-ethylaming gemitrQp
suspended in 11.4 ml of THE and, under argon, added in portions to 3.1
ml of borane- THF complex. The temperature~gse to 30C. After stirring at
room temperature for 3 hours, the solvent was removed by distillation and

a) 6—fhbl®eeiat(éivm3ﬁﬂiké@bWﬁhﬁﬂﬂm]-fbf‘éﬂhiﬁ@@@WfMFﬁiﬂ@oncentrated
600 @gtlg?@ ?5\15:%%@{1\%l‘é’ﬁﬁ%@bﬁﬁ@’rﬁﬁmﬁﬂﬁ}ﬂﬁéiH&ﬁm@%@rﬁﬁmﬁ %Ié‘xg Hw18re

e residue was mixed with wat e alkaline with 2N N
addeaskira0téd with athjicatwtidad esmiuRhweatBRiFERap ot cfaidshours and

cool@4rligd Y g&gh&%ﬂw %aewm@d%y\@%ﬁﬁ;ﬁs&ri@sg Wilhiae was mixed

mixture of 10 parts by” volume of ethyl acetdte, 5 parts by volume of

with maigstand B ieansiibyaibilmestataisni wasEPRNGB Yaies BN dofiprreduct was

thitrophenyl)quinoline 600 mg of
guinoline (compound 2a) were
ixture was boiled at 70C for 4
yetride was removed by distillation.

obta mg@gggl 9&%\% part by volume of concentrated

b) 6-Chloro-2-diethylamino-4-(4-nitrophenyljquinoline

570 mg of B-chloro-2-(N-acetyl-N-ethylamino)-4-(4-nitrophenyl)quinoline were
suspended in 11.4 ml of THF and, under argon, added in portions to 3.1 ml of borane-
THF complex. The temperature rose to 30°C. After stirring at room temperature for

3 hours, the solvent was removed by distillation and the residue was mixed with 50 m|
of ethanol and 20 ml of concentrated HCI and heated on a water bath, cooled and
distilled to remove the water. The residue was mixed with water, made alkaline with 2N
NaOH, extracted with ethyl acetate and washed with water. The product was purified
by MPLC chromatography using an MPRC cartridge with a mixture of 10 parts by
volume of ethyl acetate, 5 parts by volume of n-heptane, 5 parts by volume of
dichloromethane, 5 parts by volume of methanol and 1 part by volume of concentrated
agueous ammonia solution. A yellow solid product was isolated.

m.p.; 133-138°C.

C) 4»(4~Aminophenyl)-G-chl0r0—2~diethylaminoquino!ine
179 mg of iron powder were added to a solution of 380 mg of 6-chloro-2-diethylamino-
4-(4-nitrophenyquinoline in 12.7 ml of glacial acetic acid and then 3.0 ml of

concentrated hydrot:h'loric acid were added dropwise, and the mixture was boiled at
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20 aqueous ammonia solution. A yellow solid product was isolated. m.p.:
133-138C. c) 4-(4-Aminophenyl)-6-chloro-2-diethylaminoquinoline 179 mg
of iron powder were added to a solution of 380 mg of
6-chloro-2-diethylamino- 25 4-(4-nitrophenyl)quinoline in 12.7 ml of glacial
acetic acid and then 3.0 ml of concentfated hydrochloric acid were added
dropwise, and the mixture was boiled at 34 70C for 2 hours. The solvent
was removed by distillation, and the residue was mixed with water and

70°Criaitid Aalind WRisPINENRIGRE TEMOHEH oI RO A Exiaias Shwas mixed

with G asRIAE. dbe RIpAUCH e slerEs vy cRlB8ils D Hlse was extracted with
4-(4-Aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroquinoline 5.49 g of

ethylsermligigmErcuRyeavaldam Jaskebaaadvisrsium@ibourse of 5 hours to a
solution of 250 mg of 4-(4-aminophenyl)-6-chloro-2-diethylaminoquinoline
in 2.5 ml of water and 16 ml of ethanol while stirring. The mixture was

d) 4-edirfeninoehagtShahipsearrdie oy famiovediiediy BregiyiaiEiand the

5,49 PHEH G ARHef Ui e GRASLARISS VS HIEMFHBNARIPES a

with water and extracted with ethyl acetate. The solid product as pale

solutigsighie Hhardisédvéaminarieainybaclieie; digiivipmreauiBrRln e iicg 5 mi of
watePHFRO1@S KIQsR daBPBI IR aRe-filteredvithauieliQRsBtRredZ8rd Aightldnd

E le 4:
decaﬂ)i(gzrinﬂgaﬁf%mm@rﬁn%@mmeﬂ%pﬁthﬂerm%,%@&fﬁpaw&aﬁ-eiéwd under reduced

preséﬂﬂiff‘.cl’_ﬂﬁ’é”i‘)@gidﬁ'é/ Waemiluregity drachlardesRiM cNNvithHEHy G dddahe. The solid
—~' L" a

prodect ANRAIPReRiyawaR GleRRIVE S - aililige D isasiRiminciliisdinin mpereal

HCl, hemaH at room temperature and filtered with suction.
m.p.. 128-134°C.

Example 4. N-(2-Dimethylaminosthyl)-N’-4-[(6-chloro-3,4-dihydro-2-diethyl-

aminoquinolin-4-yl)phenyljurea hydrochloride

HCI

N

a) O-(2-Nitrophenyl)-N-4-[(6-chloro-3,4-dihydro-2-diethylaminoquinolin-4-yl)phenyl]-
carbamate '

62 mg of 4-(4-aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroquinoline (exampte 3)
were dissolved in 5 mi of dichloromethane, and 46 mg of 4-nitropheny!t chioroformate
were added. A solid precipitates after a short time. After stirring at room temperature
for 3 hours, dichloromethane was removed by distillation. The product was isolated as

a pale solid.
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carbamate 20 62 mg of
4-(4-aminophenyl)-6-chloro-2-diethylamino-3,4-dihydroquinoline (example
3) were dissolved in 5 ml of dichloromethane, and 46 mg of 4-nitrophenyl
chloroformate were added. A solid precipitates after a short time. After
stirring at room temperature for 3 hout8, dichloromethane was removed
by distillation. The product was isolated as a pale solid. 25 35 b)
N-(2-Dimethylaminoethyl)-N'-[4-(6-chloro-3,4-dihydro-2-diethylaminoquinol
b) Ni-Rigngiheiaymineathss-thd4f 6-chloro-3,4-dihydro-2-diethylaminoquinolin-
4ﬂy!)Q]-é%ﬂgwenyl)-N-M-(G-chIo_ro-3,4-dihydro-z-diethylaminoquinoIin-
4-yl)phenyljcarbamate were dissolved in 5 ml of THF. Then 21 mg of

105 Ml pitrsritagidhbbl4rfheniase hddddmepwisiethigmie pabtinpan-
4-y:)%%ﬁ218%§ﬁ{9@%@@e%wg&% 4 houss-THIE SRIMRIIWAS EMONEiRthy!-

ation and the residue was_extracted with water and ethyl acetate.
ethylgRedirsine: Wers puldrt o s s adrt dheatobitaphyvasislrefmbrRem

tempeRaHifgs VIR Mixture fclbpatia By dolee ¢fediv acstaigPRatie e was
volume of n-heptane, 5 parts by volume of dlchloromethaneégeﬁqarts 10 by

extragipshvatbrmadenaisl GHYhasatels: Jhiarmecsteb MashRaibiedguddhs-C
ch roﬁ%?wggmaﬂ_mﬁﬁwlﬁ@@rféf@é‘%ﬁ%ﬂ/@sfﬁmﬁéﬁ@ witowaies BNdne of ethyl

an and the clear solution was freeze dried overnight. The

acelgipydueaiaLyeivee 85 prhgaieetopiRashd Y MUREH QEHREEBRRE: S parts
by volufbide el AcstalRl agidfad wih.aiBaieabhitdntaiiegdal &0 ammonia

. temperature and filtered with suction. 15 Rf = 0.57 (silica gel, eth

I
SOlutmtﬁ@rﬁ%%higm/ﬁmaﬁ&m@am%f%ﬁe\eﬁ%{h@f/aﬁrmgwié*%@@%:13@% HCI, and the

clearlddbiNMR (2 $0:66)d8ea biithidh), b/ frdblcRvrids6taIndBai2groscopic
313(q,2H), 3.30(m,1H), 3.57(m.1H) 3.70(m.1H), 3.83(q 2H) 4.39(m.1H)
sohdg)_gg%p’ j;’&} i

SHYNCHYE ARSI RAd A tres iy ans P REITIIC @ WSS RG5g! HE!

stirreMat FET édperatuBRarmmesiedicalidatastlaascription of assay:
determination of the NHE-inhibitory effect . .

Rf = 0.57 (silica gel, ethyl acetate/methianol/heptane/dichloromethane/ammonia
10:5:5:5:1)
1H-NMR (DMSO-d6): & = 1.07(1,2H), 1.17(t,2H), 2.50(s,6H), 2.80(d,2H), 3.13(q,2H},
3.30(m, 1H), 3.57(m, 1H), 3.70(m,1H), 3.83(q,2H), 4.39(m, 1H}, 6.66(1,1H}, 6.99(d,1H),
7.04(d,2H), 7.43(m,3H), 7.70(d,1H), 8.11(s,1H)

MS: m/z = 441 (m)+
Pharmacological data:
Description of assay: determination of the NHE-inhibitory effect

In this assay, the recovery of the infracellular pH (pH;) after an acidification which
occurs even under bicarbonate-free conditions with functional NHE was determined.
To this end, the pH; was determined using the pH-sensitive fluorescent dye BCECFE
(Calbiochem, the precursor BCECF-AM was employed). The cells were initially loaded
with BCECF. The BCECF fluorescence was determined in a ratio fluorescence
spectrometer (Photon Technology International, South Brunswick, N.J., USA) with

excitation wavelengths of 505 and 440 nm and an emission wavelength of 535 nm and
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25 In this assay, the recovery of the intracellular pH (pHi) after an
acidification which occurs even under bicarbonate-free conditions with
functional NHE was determined. To this end, the pH was determined
using the pH-sensitive fluorescent dye BCECF (Calbiochem, the
precursor BCECF-AM was employed)3.6l'he cells were initially loaded 30
with BCECF. The BCECF fluorescence was determined in a ratio
fluorescence s&ectrometer (Photon Technology International, South

convegRsiiek . S G DELRR RN Sval e iR 18 St B gh In NH4C!
buffeRNEHAR 2TVSHioR Waeignwh@hgINANTABMRE qamvaikedng), the PN NH.CY, 5

using calibration plots. The cells had been incubated in NH4CI buffer

M K T CROBE T MG 40 Tk e DoB. AT Mo i R ESA: 2

pH oP7 MM A djustbh Gakld, th AOMY SO iRt sMitiepesidifedMieiugesanduced by
mg/ml BSA;a pH of 7.4 was adjusted with 1 M NaOH). The intracellular

addingRiffcalieh avall mddeeryfandng beiowdpArnibaiupiediherei
incutRflAVhIRRIE! Rliguets il ig.celisdrcrated JuNE bR TR TR rded for two

subsequent rate of pH recovery was recorded for two minutes with NHE1,

minufRee WtRWESTithveHED HaE Wi dRaRBAVEIRaeHEBLISS Wil (VAE #hd ©
caled m@&%xmw&gﬁwgﬁlé@%}eﬁéQQ%@%@?Dé%@SHS Weredinitinhye initially

~Investigated in bufters with which there was complete or absolutely no pH
invesairshy) D0 ERRSCB RS VIE0ER 1LDUR AR SR HiEHS TReRbuteaover.

For df @f@wﬂemggﬁmm 3. i NaGdrd. haMatd id Ra mah&aGag buffer
M MgC12, 0.97 mM Na2HPQO4, 0.23 mM NaH2PO4, 5 mM Hepes

(1335 i iNaCgod & R O 0 vpae M et 2D MBI BeratBl AR P O

0.23 Ok valbe, therelisiwess incunted daan Natifge ulfes StasBmMith 1 M
choline chloride, 4.7 mM KCI, 1.25 mM CaC12, 1.25 mM MI%CH,+

. 0,97
NaOhiv Isdespipine hodanakis P48 e rrnes s By, enuiter
(133 B nasiRsliHted vl 14M MAPKE| The suhstapses,to IstestieMyere 0.97 mM

made up in the Nay-containing buffer._ The recovery of the intracellular pH .
Ko o AT A TBM G SPS SAPb D St A vas Bcfusted with
1 M REOENIaIR A ibs: Mresap sasaudyvdierh alifhe tespectiventaining buffer.

substance for the individual NHE subt‘ypes was calculated from the

The isRurragE&Nst PiTase ieBbPEhPHERTY HHRSSGGHATIIOT PrOGIAM arfidbstance was
exprédRibifery #irebEMagaiuas) PRNIHER PycErisySTIEIIRIRGY BrMBepBdSve

iS
substance for the individual NHE subtypes was calculated from the percentages of pH

recovery using the Sigma Plot program.

The inhibitory effect (ICgq values) on NHES3 by various exemplary compounds is

detailed in the table below:



detailed in the table below: 37 Example IC50 [pM1 1 4,39 210.87 39.19
4 13.85 38 Claims 1. A compound of the formula | R10 R9 I N-R11 RS8
R1R7 R2R3 (/N NR6 | R4 R5 5 inwhich the meanings are: R1, R2,
R3 and R4 independently of one another hydrogen, F, CI, Br, I, CN, NO2,
CF3, CH3-S02, alkyl having 1, 2, 3 ot4 C atoms, NH2, NH-CH3 or
N(CH3)2; R5 and R6 10 independently of one another hydrogen, alkyl
having 1, 2, 3, 4, 5 or 6 C atoms, CF3-CH2-, cycloalkyl having 3, 4, 5 or 6
C atoms or cyclopropyl-CH2-, or R5 and R6 form together with the

nitrogen atom to Whlc@%&ée bonded a 4;@%0 Rl S-,

1 4.39
2 10.87
3 9.19

4 13.85




15 9- or 10-membered ring in which one or two CH2 groups may be
replaced independently of one another by NR12, sulfur, oxygen, C(O) or
S02; R12 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloalkyl having
3,4, 5 o0r 6 C atoms; R7 hydrogen or alkyl having 1, 2, 3 or 4 C atoms;
20 R8 and R9 independently of one afdther hydrogen, F, CI, Br, OH, alkyl
having 1, 2, 3 or 4 C atoms, CH30, CF3, or CH3S0O2; R10 and R11
independently of one another R13-(CmH2m)-Bn, where 39 m zero, 1, 2, 3

Claingg 4; n zero or 1; B -CO-, -CONR14- or -SO2-; R14 hydrogen or alkyl
having 1, 2, 3, 4, 5 or 6 C atoms; 5 R13 hydrogen, alkyl having 1, 2, 3 or 4
C atoms, cycloalkyl having 3, 4, 5 or 6 C atoms, 1 -pyrrolidinyl, 1

1. Spipwrigryndioihenfetrbderazinyl), 1-morpholinyl, -COOR15, OR16,
NR17R18 or phenyl which has independepihyof one another 1 or 2
substituents selected from the group £f ch!orine, fluorine, methyl and
methoxy; 10 R15, R16, R17 and R18 indeperdently of one another

may be replaced independently of one angttyer by NR19, sulfur, oxygen,
C(O) or SO2; R19 hydro¢h, alkythay#tg. 1, 2, 3 or 4 C atoms or

in which the meanings are:

R1, R2, R3 and R4
independentiy of one another hydrogen, F, Cl, Br, I, CN, NOp, CF3, CH3-SO2,
alkyl having 1, 2, 3 or 4 C atoms, NHo, NH-CH3 or N(CH3)2,

R5 and R6
independently of one another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
CF3-CHo-, cycloalkyl having 3, 4, 5 or 6 C atoms or cyclopropyl-CHo-,

or

R5 and R6
form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-, 8-,
9- or 10-membered ring in which one or two CH2 groups may be replaced
independently of one another by NR12, sulfur, oxygen, C(O) or SO2;
R12 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloatky! having 3, 4, 5 or

6 C atoms;

R7  hydrogen or alkyl having 1, 2, 3 or 4 C atoms;

R8 and R9
independently of one another hydrogen, F, Cl, Br, OH, alkyl having 1, 2, 30r4 C
atoms, CH30, CFg, or CHaS0y;

R10 and R11
independently of one another R13-(CiyHom)-Bn. where
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20 and the pharmaceutically acceptable salts and trifluoroacetates
thereof. 2. A compound of the formula | as claimed in claim 1, in which the
meanings are R1, R2, R3 and R4 independently of one another
hydrogen, F, CI, Br, CN, CF3, CH3-S02, alkyl 25 having 1,2,30r4C
atoms, NH2, NH-CH3 or N(CH3)2; R538nd R6 independently of one
another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms, CF3-CH2-,
cycloalkyl having 3, 4, 5 or 6 C atoms or cyclopropyl-CH2-, or 30 R5 and
RG™MO foIﬁ’fQerﬂ]e@ ®ith the nitrogen atom to which they are bonded a
4-.5-, 6- - or 10-membered ring; R7 hydrogen; R8 and R9 5
mdepenc?enﬁy of one another hydrogen, F, Cl, OH, alkyl having 1, 2, 3 or
4 8 atome(CHEONIFBI0pICHSRO2; R10 and 11 independently of one -
another (CmH2m)-Bn, where ro, 1, 2, 3,0r. 4, 1 or 1:B
00 CBN R or -SSR T AISUDR B St e 105 A €T
C Rttins;Hrddbpdrcgey, i@ék/yrhnjjlal\(lQgﬂo@é&ba%ﬁatoyn&;aﬂkgldﬂb«yhg 3,4,50r6
having 3, or 6 .C atom p rolldln 1-piperidinyl, . . .
et B O SO R R BB AT or
phenyl Wmmhblnpsolm%p@[démlj@f@ﬁe&mm’eﬂﬁ(&cﬁsm‘rm‘ii_,m@msh has

selected fr m the fchlorln fluprin I and me ho
R16, R17" n(??ﬂ# c?;e) natR/ gi? onﬁ Arioth F&g%r?%re%f om’ the group
1,2, of chiorine, fluorine methyl and methoxy

R15, R16, R17 and R18
independently of one another hydrogen or alkyl having 1, 2,
3,4, 50r6 C atoms;

or

"R10 and R11

form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-,
8-, 9- or 10-membered ring in which one, two or three CH» groups may be
replaced independently of one another by NR19, suifur, oxygen, C{O) or SO2;

R19 hydrogen, alkyl having 1, 2, 3 or 4 C atoms or cycloalky! having 3, 4, 5 or
6 C atoms;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

2. A compound of the formula | as claimed in claim 1, in which the meanings are
R1, R2, R3 and R4
independently of one another hydrogen, F, Cl, Br, CN, CF3, CH3-SO»2, alkyl
having 1, 2, 3 or 4 C atoms, NHo, NH-CH3 or N(CH3)2;
R5 and R6

independently of one another hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
CF3-CHp-, cycloalkyl having 3, 4, 5 or 6 C atoms or cyclopropyi-CHo-,

or
R5 and R6
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20 3, 4,5 or 6 C atoms; or R10 and R11 form together with the nitrogen

atom to which they are bonded a 4-, 5-, 6-, 7-, 8-, 9- or 10-membered ring

in which one CH2 group may be replaced by oxygen 25 or NR19; R19

hydrogen or alkyl having 1, 2, 3 or 4 C atoms; and the pharmaceutically
acceptable salts and trifluoroacetates4fereof. 3. A compound of the

formula | as claimed in claim 1 or 2, in which the meanings 30 are: R1,

R2, R3 and R4 independently of one another hydrogen, F, Cl, Br,CN,
CRgnTiaged®e vith Hhethiiroaey 2lHpin TR ey NE )RS 4ndoRE-: 7- 8-,

inggggqg,@mgﬁgé}gg ﬁﬁggher hydrogen, methyl, ethyl, isopropyl, CF3-CH2
or cycloalkyl having 3, 475 or 6 C atoms; 5 R7 hydrogen; R8 and R9
R7  inbggevaistitly of one another hydrogen, Cl or methyl; R10 and 11
Rrg glgierendently of one another R13-(CmH2m)-Bn, where 10 m zero, 1, 2, 3
or 4; n zero or 1; B -CO-, -CONRL 4- or -S02--, R14 hydrogen or alkyl
havitependestiv o ene anatbaish RISIRUGg e, RidtalkeyasHIRyl hdvihgr 4 C

3,3405@@%@9@_5 ,16‘?3@95? ,, 15 1 -piperidinyl,
1-(4-methylp perazn:i)’yl), -COOR15, OR16 or NR1 7R1 8; R15, R16, R17
R10 and R18 independently of one another hydrogen or alkyl having 1, 2,
independently of one another R13-(CyHom B, where
m  zero, 1,2, 30r4;
n zeroor 1;
B -CO-, -CONR14- or -SO2-;
R14 hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
R13 hydrogen, alkyl having 1, 2, 3 or 4 C atoms, cycloalkyl having 3, 4, 5or 6
C atoms, 1-pyrrolidinyl, 1-piperidinyl, 1-(4-methylpiperazinyl),1-
morpholinyl, -COOR15, OR16, NR17R18 or phenyl which has
independently of one another 1 or 2 substituents selected from the group
of chlorine, fluorine, methyl and methoxy; |
R15, R16, R17 and R18
independently of one another hydrogen or alkyl having 1, 2,
3,4, 50r6 C atoms;
or
R10 and R11
form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-,
8-, 9- or 10-membered ring in which one CHo group may be replaced by oxygen
or NR19;
R19 hydrogen or alkyl having 1, 2, 3 or 4 C atoms;

and the pharmaceutically acceptable salts and trifluorcacetates thereof.

3. A compound of the formula | as claimed in claim 1 or 2, in which the meanings
are:
R1, R2, R3and R4

independently of one another hydrogen, F, Cl, Br, CN, CFg, CH3-502,
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3,4,50r6 Catoms; or 20 R10 and R11 form together with the nitrogen
atom to which they are bonded a 4-, 5-, 6-, 7-, 8-, 9- or 10-membered
ring, in which one CH2 group may be replaced by oxygen or NR19; R19
hydrogen or methyl; 25 and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 4. A compou%l of the formula | as claimed in one
or more of claims 1 to 3, in which the meanings are R1 and R3 30

hydrogen; R2 and R4 ind%%endentléof one another hydrogen or Cl; 42
RyGHIVRE IRde phiidNy oriare AHbtR& Bydrogen, methyl or ethyl; R7

R5 agﬁdg{?en; R8 and R9 5 independently of one another hydrogen or Cl;

nd 11 independently of one another R13-(CmH2m)-Bn, where m

zarajepah ot ph aeecorthet RO QR s 4 Hydr deparapyhéig:CHy or
R13 hydrogien, methyl, ¢ cloallglél‘g}/ri]ng 3,4,50r6Catoms, 1
piHRay, haviseriding, o -faC VPiperazinyl), -COOR15, OR16 or

R7 NR}dRYBH:R15, R16, R17 and R18 15 independently of one another
RS air% ir?oggen or alkyl having 1, 2,
independently of one ancther hydrogen, Cl or methy!;
R10 and 11
independently of one ancther R13-(CmHom)-Bn, where
m zero, 1, 2, 3or4;
n zeroor 1;
B -CO-, -CONR14- or -SOp-;
R14 hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 C atoms;
R13 hydrogen, methyl, cycloalkyl having 3, 4, 5 or 6 C atoms, 1-pyrrolidinyt,
1-piperidinyl, 1-{4-methylpiperazinyl), -COOR15, OR16 or NR17R18;
R15, R16, R17 and R18
independently of one another hydrogen or alkyl having 1, 2,
3,4, 50r 6 C atoms;
or
R10 and R11

form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-,

8-, 8- or 10-membered ring, in which one CHy group may be replaced by

oxygen or NR19;
R12 hydrogen or methyl;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

4,

A compound of the formula | as claimed in one or more of claims 1 to 3, in which

the meanings are
R1and R3

hydrogen;

R2 and R4

independently of one another hydrogen or Cl;
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R7

3,4,50r6 Catoms; or R10 and R11 form together with the nitrogen
atom to which they are bonded a 4-,.5-, 6-, 7-, 20 8-, 9- or 10-membered
ring in which one CH2 group may be replaced by NR19; R19 hydrogen or
methyl; and the pharmaceutically acceptable salts and trifluoroacetates
thereof. 5. A compound of the formula£as claimed in one or more of
claims 1 to 4, selected 25 from the group:
2-amino-4-(4-aminophenyl)-6-chloro-3,4-dihydroquinoline,

'R5 andKREminophenyl)-6-chloro-2-ethylamino-3,4-dihydroquinoline,

4'&4@%5@%%*&%%&‘8@%8%% No3=fgiypayinoline and 30
N-(2-dimethylaminoethyl)-N"-4-[(6-chioro-3,4-diRydro-2-diethylaminoquinoli
n-aygmgestiyljurea, and the pharmaceutically acceptable salts and

R8 aHHnggoacetates thereof. 43 6. A compound of the formula | and the

pharmaceutically acceptable salts thereof as claimed in one or more of
clHifePE RISy abens aneibaichmiBat® ©rhé use of a compound of the

r10 frmyla | and/or its pharmaceutically acceptable salts as claimed in one

or

or more of claims 1 to 5 for the manufacture of a medicament for the
tréafRAnae iy sHIaR S0P iiaT R ivettsrdt 2espRatof8FRre, of respiratory
disorders slee{)-ﬁe@ted espiratory disorders, sleep apneas, of snoring, of
adllte an8°Chronft fefa disorders, of acute renal failure and of chronic
renal failaegpafrl) impairments of bowel function, of high blood pressure,
ofgssent_ialdw elggnsion, of central nervous system disorders, of
disorders resulting from CNS overexcitability, epilepsy and centrally
induced §pasms or of lytkiegestatesadiegressions and psychoses, of

is ic,st of the perip | Vou strc o
B A R 8 R o
Alzheimetpipsritisedsd - @rthefatoipendeporRaREg e R At RONRIT R 18;

of periphigify GgRNRI7 ISR 18 -

independently of one another hydrogen or alkyl having 1, 2,
3,4, 50r6 C atoms;

R10 and R11

form together with the nitrogen atom to which they are bonded a 4-, 5-, 6-, 7-,
8-, 9- or 10-membered ring in which one CHy group may be replaced by NR19;

R19 hydrogen or methyl;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

5

A compound' of the formula | as claimed in one or more of claims 1 to 4, selected

from the group:

2-amino-4-(4-aminophenyl)-6-chioro-3,4-dihydroguinoline,

4-(4-aminophenyl)-6-chloro-2-sethylamino-3,4-dihydroquinoline,

and

4-(4-aminopheny!)-6-chioro-2-diethylamino-3,4-dihydroquinoline

N-{2-dimethylaminoethyl)-N"-4-{(6-chloro-3,4-dihydro-2-diethylaminoquinofin-4-

yhphenyllurea,

and the pharmaceutically acceptable salts and trifluoroacetates thereof.



10

15

20

25

30

caused by ischemic or reperfusion events, of atherosclerosis, of
impairments of lipid metabolism, of thromboses, of impairments of biliary
function, of infestation by ectoparasites, of disorders resulting from
endothelial dysfunction, of protozoal diseases, of malaria, of states of
shock or of diabetes and late damagetffom diabetes 20 or of diseases in
which cell proliferation represents a primary or secondary cause, for the
preservation and storage of transplants for surgical procedures, for use in
surgical operations and organ transplantations and for maintaining health
6. ﬁ%ﬂ{g&ﬂ%% R 18N VSR AHACOMPRING fitha  YtRelRd AR Y et Shereof as
pharmaceutically acceptable 25 salts as claimed in one or more of claims
claimeebin gnesmpiesgion oairstidoghiphideascar egis@iNenhgredients for
the manufacture of a medicament for the treatment or prophylaxis of
impairments of respiratory drive, of respiratory disorders, sleep-related

7. ewivsRaf aisoremrteep femsus sABHR, B Rbatearausd@Gepaiable
sattsg%ﬁ?%%%@f AEHie senabiailire andof gheopic reoahRilueidmpaimeitament

bowel function, of high blood pressure, of essential hypertension, of

- for theeligalimericUsP SRt RXRS HBRRITNERISIBEFE $RUBIRTY FOMR. GRS spiratory

disor%\é‘?é‘?’é@@;?—”@(at%@i'Féﬁﬁr@%@@gﬁi@r'ﬁ?%@ﬁ SPASES Bf ShGMMHEWT acute and

states, depressions and psychoses, of ischemic 44 states of the

chropjgrighatdlispEiaiaphasute sasyaiéaiwe sndekehprricdrnahineni
impafifTBags FUbASPIASESH RATIHERBIRII MRS HUBIRS caYspdanigIesision, of

or reperfusion events, of atherosclerosis, of imlEairments of lipid

centrialeghendinS T TORBRISES op fiRipAlftREHES Bt HfAYAThEdb Cyprexcitability,
epileie ARt gRIqRalREItESp aE HisEer B FeREIiRgaRdso AepRsiativpiabnd

dysfunction, of protozoal diseases, of malaria, of states of shock or o

f
psychpfste’TdreherIHaIRRT IR drRBRRSSB IS REEAs & MAWRiEHSLRT OF of stroke,

degaM@aalioN JeREePeBEs, aduialRESRIQE SIBURFRIig and Alzheimer's
preservation and stora%%e of transplants for surgical procedures, for use in

diseagRgiRal GhAHER SN PG IRRIRIR ARG IRSTIRIST S RRIRRRAM QTRsIfHOr Imbs
causBAbprRIaNsiNe HerckbBudion usevka soamatytierdhes famulsatraneies of lipid

its pharmaceutically acceptable salts as claimed in one orgno e of claims
t

metapei e ShE B TPESRbIRAMIBRIVIACSHSPT HHia M ALBGHRRILHNEFRECN BY
ectopResedientsferdbeiBraneiastivg b wegitpaRNtdpsiction, of protozoal

diseases, of malaria, of states of shock or of diabetes and late damage from diabetes
or of diseases in which cell proliferation represents a primary or secondary cause, for
the preservation and storage of transpiants for surgical procedures, for use in surgical

operations and organ transplantations and for maintaining heaith and prolonging life.

8. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 to 5 in combination with other
pharmaceuticals or active ingredients for the manufacture of a medicament for the
treatment or prophylaxis of impairments of respiratory drive, of respiratory disorders,
sleep-related respiratory disorders, sleep apneas, of snoring, of acute and chronic
renal disorders, of acute renal failure and of chronic renal failure, of impairments of
bowe! function, of high blood pressure, of essential hypertension, of central nervous |
system disorders, of disorders resulting from CNS overexcitability, epilepsy and

centrally induced spasms or of anxiety states, depressions and psychoses, of ischemic |
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treatment or prophylaxis of impairments of the respiratory drive and/or of
sleep-related 15 respiratory impairments such as sleep apneas. 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 5 alone or in combination
with other pharmaceuticals or active fifgredients for the manufacture of a
medicament for the 20 treatment or prophylaxis of snoring. 11. The use of
a compound of the formula | and/or its pharmaceutically acceptable salts

stateatidimperinhsielsrmendraf RRIVAYS SrstPaTbRE FrsHtemBlimties @i chronic
dam%%eénﬁk@%%t@ﬁgeﬂbﬁé@ﬂ%%@ﬁ%ﬂﬁqﬁ%@é the BanufackieRicor reperfusion
edicament for the 2

treatment Or prophylaxis of acute or chronic renal

evengiseicriRersraienesienal IRFEDRIE ehionit matabriirire of hrerabese o of
impa%%wﬂ%%mg%mfﬁew,%k ﬁ?@é@éﬂ?@&ﬁ?@%&ﬁibﬁ%?%@@%rﬁ&uiting

as claimed in one or more of claims 1 to 5 alone or in combination with

from etheetizgiphaisfacstintalsior alarralriiredients RririanarRiiakiins of ahock or of

 diab&isdicament fes e dreatmeniipsonhyaiis-abitanaivmam el RewRkration

function. 45 13. A pharmaceutical preparation for human, veterinary or

reprefRSHPOREETIFEY UYeS eERRSREINERHE DITEEENE ARSEREIN B IarREBiThe
trandPERNaGdAOHOES Brohaimaseiically iRcseRirbiesRIEANERR0LRS Giglned

in one or more of claims 1 to 5. 5 14. A pharmaceutical preparation for
transpippbal RS AP oMBHYRIplotckaaELERA IABSIRG dffeffective amount

of a compound of the formula | and/or of a pharmaceutically acceptable

salt thereof as claimed in one or more of claims 1 to 5, in compination

9. Witk BERePIM ARSI @l BerREHYReRER LB IR AR RItiGelly acceptable

salts as claimed in one or more of claims 1 to 5 alone or in combination with other
pharmaceuticals or active ingredients for the manufacture of a medicament for the
treatment or prophylaxis of impairments of the respiratory drive and/or of sleep-related

respiratory impairments such as sleep apneas.

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 5 alone or in combination with other
pharmaceuticals or active ingredients for the manufacture of a medicament for the

treatment or prophylaxis of snoring.

11. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 to 5 alone or in combination with other
pharmaceuticals or active ingredients for the manufacture of a medicament for the
treatment or prophylaxis of acute or chronic renal disorders, of acute renal failure or of

chronic renal failure.

12. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 to 5 alone or in combination with other
pharmaceuticals or active ingredients for the manufacture of a medicament for the

treatment or prophylaxis of impairments of bowel function.
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13. A pharmaceutical preparation for human, veterinary or phytoprotective use
comprising an effective amount of a compound of the formula 1 and/or of a

pharmaceutically acceptable salt thereof as claimed in one or more of claims 1 to 5.

14. A pharmaceutical preparation for human, veterinary or phytoprotective use
comprising an effective amount of a compound of the formula | and/or of a
pharmaceutically acceptable salt thereof as claimed in one or more of claims 1 to 5, in

combination with other pharmacological active ingredients or pharmaceuticals.



