WO 2666/032372 PCT/EP200S/D09654 Description Substituted
WOh200820328R0isoquinolines, method for the prodpglip/ERBORSOIBHS54

use as a medicament, and a medicament containing them The invention
relates to compounds of the type of substituted 4-phenyk

' 8lsoquinolines. Medicaments which comprise compounds of this
type are useful in the prevention or treatment of various disorders. Thus,
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According to a first aspect, the present invention provides a compound of
e farmula, | Rio R7 Rs RS 1,, O R1 R6_R2vyill R4 in which th
e TRRTHRD Feifes, s SAiRBHS 2hdeR () BF o SHERBHed 4-heny-
 tstebyaneSpaliRsine hiitlizam & - (@me2 mdmAnrse remmpbuhds af this
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acat&lcamwmﬁuiml fmiflioe 5@ -a’is;m@a%cmm&ayg rfutedicn, @F3Iespiratory
HsHiderilcisaR oL Y IBEP Ypnaas or for siroke.

According to a first aspect, the present invention provides a compound of
the formuia |

in which the maanings are:
R1, R2, R3 and R4
independently of ons another hydrogen, F, Cl, Br, [, CN, NO» or
R11-(CmHzm)-An-
m zero, 1,2, 3or 4,

n zaro or 1;
R11 hydrogen, methyl, CpFap+q or phenyt;
p 1,2003;
A oxygen, NH, N(CHz) or S(O)q;
g zero, 1 or 2;

RS hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms which may be partly
or compietely fluorinated, or cycioalkyl having 3, 4, 5 or 8 C atomsg;

RS  hydrogen, OH, F, CF3, methyl, ethyl, isopropyl or cyclopropyt,

R7  hydrogen, alkyl having 1, 2, 3, 4, 5 or 8 C atoms, cycloalky! having 3,
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R7 hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms, cycloalkyl having 3,
WO 2006/032372 PCT/EP20051009654 2 4, 5 or 6 C atoms, OR12 or

NW%I%QQ?#Qf’Eﬁ%rogen, alkyl having 1, 2, 3, 4, 5 or g@ﬂ%ﬁ@\ﬂ/ﬁ@ﬁgsﬁ

may be partly or completely fluorinated, ®r cycloalkyl having 3,4,50r6 C

atoms; %Ré?wr&d@%}ﬂge@ﬁ@p@r&lym@gpz@Qother hydrogen, cycloalkyl
having 3, 4, 5 or 6 C atoms; alkyl having 1, 2, 3, 4, 5 or 6_.C atoms which

6 14 "
may be partly oReomplERPSRIbrRiE dapfiRayt; aﬂ&ﬁalﬁﬁ%g\%éw%whmh
3 C 10 atoms in the alkybmdietydrdieroanyborp latédyofingrivaited, vanetgcloalky!

the phenyl and heteroq{gbiﬁgd§a4§ rSr@@’Q%iFHé?d or substituted by 1,

2, 3, 4 or 5radicals selected from the group consisting of fluorine,
chlorine, methyRR EE3PA&HBxy and OH; 15 and where the alkyl radicals
are unsubstituted or aredegEsttereitybyol, re Sarclcals setdcigdiiromytiiealiky!

group of alkoxy havingh]a\gm%g)rﬁ G alogs, g&gﬁ%}%g]%%%%ﬁgllgyls 4.5 or

having 3, 4, 5 or 6 C atoms; R15 and R16 20 In
another hydrogen or aftyl“ha®iRg'e, 2V8i5h EREMRE PRI aRE FEpANPletely
together with the N atohiueimaikich gregrgte pheamsdadid/i2bdogethdr 23,04, 3 C

5, 6, 7, 8 or 9-membergehring, where e C 4 ofmél'gg mfﬂé@froaryl or
replaced by an oxygen atom or angggﬁlgi:% oup, R8 and R9
F

independently of one AMIRGAWLR WEEBHIeHBNeRidoansh BRigroary!

CF3CH20 or CH3SO2&R & lsyare garsubstiyted ethslibstituted by 1, 2, 3, 4 or
5 radicals selected from the group consisting of
fluorine, chiorine, methyl, CF3, methoxy and OH;
and where the alky! radicals are unsubstituted or are
substituted by 1, 2 or 3 radicals selected from the
group of alkoxy having 1, 2, 3 or 4 C atoms, NR15R18
and cycloalkyl having 3, 4, 5 or 6 C atoms;

R15 and R16 |
independently of one another hydrogen or alkyl
having 1,2,30r4C atonﬁs;

or
R13 and R14
together with the N atom via which they are connected
together a 3, 4, 5, 8, 7, 8 or 9-membered ring, where
one C atom of the ring may be replaced by an oxygen
atom or an NCH3 group,
R8 and R9
independently of one another hydrogen, F, CiI, OH, CH3, CH3O,
CFa, CF3CH20 or CH3S02;
R10 hydrogen, methyl or ethyl;
and the pharmaceutically acceptable saits and trifftuoroacetates thereof.

Preference is given to compounds of the formula | in which the meanings
are
R1,R2, R3and R4
independently of one another hydrogen, F, Cl, Br, CN or
R11-(CmHam)-An-;



10

15

20

25

30

35

and the pharmaceutically acceptable salts and trifluoroacetates thereof.
Prgierenesiaspyga to compounds of the formula | in waish tbpJp8aMASE 54
35 are R1, R2, R3 and R4 independently of one another hydrogen, F, Cl,

Br, CN or R11-(CmH2m)-An-; WO 20067032372 PCT/EP2005/009654 3

m zero or 1; n z@ro or 1emldrrﬂydrogen, methyl, CpF2p+i- or phenyl; p 1

or 2; 5 A oxygep or S(QQfh &< ¢ro, 1 or 2; R5 hydrogen, methyl, ethyl or

cyclopropyl;

hydrogen or al

l%qﬁdro en or me I: R7 QR12 or NR13R14; 10 R12

avi y%ln Arm-Ang ') mﬁependently

of one another hydroglan alkyl Ima\ﬁng 1,2,3, 4,5 o0r 6 C atoms which

may be partly ofcomp Algere @gd cycloalkyl having 3, 4,50r 6 C

atoms, phenyl, 15 phenylalkyl haV| Fg f 2 or 3 C atoms in the alkyl moiety,
e

heteroaryl or heteroanfimethy?&ifre

O(’h 'phenyl and heteroaryl radicals

ar‘ﬁ@nsdhmitumonwmsutﬂmwted tyclop2oBy# or 5 radicals selected

fregp the HEQ fluorlne chlorine, methyl, CF3, methoxy and
OH. 20w §a alkil radlcals are unsubstituted or are substituted by 1,
2 873 raticalé S5 fh the group of alkoxy having 1, 2,3 0r4C

atoms, I\FR(UQSRIFydeeych;&d&MEngQBMZEoDB €Grtems; R15 and
R16 25 indepgndently of one another hydrogen or alkyl having 1, 2, 3 or 4

C atoms;

or

independently of one another hydrogen, alkyl having 1, 2, 3,
4, 5 or 6 C atoms which may be partly or completely
fluorinated, cycloalkyl having 3, 4, 5 or 6 C atoms, phenyl,
phenylalkyl having 1, 2 or 3 C atoms in the alkyl moiety,
heteroaryl or hetercaryimethyl; where the phenyl and
heteroaryl radicals are unsubstifuted or are substituted by 1,
2, 3, 4 or 5 radicals selected from the group consisting of
fluorine, chlorine, methyl, CF3, methoxy and OH;

where the alkyl radicals are unsubstituted or are substituted
by 1, 2 or 3 radicals selected from the group of alkoxy having
1, 2, 3 or 4 C atoms, NR15R16 and cycloalkyl having 3, 4, 5
or 6 C atoms;

R15 and R16

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

R13 and R14

R8 and RS

together with the N atom via which they are connected
together a 3, 4, 5, 6, 7 or 8-membered ring, where one C
atom of the ring may be replaced by an oxygen atom or an
NCH3 group;

independently of one another hydrogen, F, Cl or CHs;

R10 hydrogen or methyl;

and the pharmaceuticaliy toleraied salts and trifluoroacetates thereof.

Particular preference is given to compounds of the formuia | in which the



or R13 and R14 together with the N atom via which they are connected

3.%@99%,9@&@ 6, 7 or 8-membered ring, where %ﬁ}@gﬁ@@%&“

ring may be replaced by an oxygen atom or an NCH3 group;
independently of one another hydrogen,4F, Clor CH3; 35 R10 hydrogen
omngzthiylgaratehe pharmaceutically tolerated salts and trifluoroacetates
theregl, qRasticular preference is given to compounds of the formula I'in
which the WO 2006/032372 PCT/EP2005/009654 4 meanings are R1
and R3 RYAFBEER: R2 and R4 5 independently of one another hydrogen
o Z;aR®b Rdrogen, methyl or ethyl; R6 hydrogen or methyl; R7 OR12 or

NRlBRlﬁﬁé%r%é?ge& %@I%ﬂﬁﬁ%mggg?gﬁé &1 @ﬁpms; 10 R13 and

R14 indepen one another ylhaving 1, 2,3,4,50r6
C Rtoms WIRPERZyBEBYRY 8iN¥ompletely fluorinated, cycloalkyl having
3,R6 5 ohgdTogemts; pieghyl, phenylalkyl having 1, 2 or 3 C atoms in 15

the-alkyl gRielY, hRigHegsylor heteroarylmethyl; where the phenyl and
heteroaryl radicglf are unsubstituted or are substituted b}ﬁol, 2,3,40r5

radicals selected trom WRIHEAPEAHEUNRYB191orn®, effoRiR M iethyl,

CF3, methoxy &id@hki iwhere the alkyl radicals are unsubstituted or
are substituted by 1, Zf3 EadiEatR Setesie AT hydrogen, alkyt having 1,
2, 3, 4, 5 or 6 C atoms which may be partly or
completely fluorinated, cycloalkyl having 3, 4, 50r6 C
atoms, phenyl, phenylakky! having 1, 2 or 3 C atoms in
the alkyl moiety, heteroaryl or heteroarylmethyl: where
the phenyl and hetercaryl radicals are unsubstituted or
are substituted by 1, 2, 3, 4 or 5 radicals selected from
the group consisting of fluorine, chiorine, methyl, CF3,
methoxy and OH;
where the alkyl radicals are unsubstituted or are
substituted by 1, 2 or 3 radicals selected from the
group of alkoxy having 1, 2, 3 or 4 C atoms, NR15R18
and cycloalkyl having 3, 4, 5 or 6 C atoms;
R15 and R16
independently of one another hydrogen or alkyl
having 1, 2, 3 or 4 C atoms;
or
R13 and R14
together with the N atom via which they are connected
together a 3, 4, 5, 6, 7 or 8-membered ring, where one
C atom of the ring may be replaced by an oxygen atom
or an NCH3 group;
R8 and R9
independently of one another hydrogen, F, Cl or CH3;
R10 hydrogen or methyl;
and the pharmaceutically acceptable salts and trifluorcacetates thereof.

One embodiment relates to compounds of the formula | in which R1 is
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group of alkoxy having 1, 2, 3 or 4 C atoms, NR15R16 and cycloalkyl

h3Bgo8/395¢ 4 atoms; R15 and R16 25 indepengenyyet 665/0096 54
another hydrogen or alkyl having 1, 2, 3 or 4 C atoms; or R13 and R14

together with the N atom via which they%re connected 30 together a 3, 4,
5 h§dToges;nenibe@y Gy, orhBrElefemE atoaf\ef, thendng maig leero or 1, n is

replaged By g4 PWQ%%%%?%WH\W%%QE%WL RP P where ggis 1or2,

independently of one’ang ydrogen, F, CTor CH3; 35°R10 hydrogen
oPftethyISaRMBR I RALR aticHlIF e G itaBR Salth ShcirifaBIaRcERsSf the

thiereefia® e whbadimastrethtasete sampetiadsdf the formula | in which
R1is WO 2006/032372 PCT/EP2005/009654 5 hydrogen, F, Cl, Br, CN

or R11-(CmH2m)-An-, where mis zeroor 1, nis zeroor 1, R1lis '
hytfEgER" SeRoHicifeiates JaSRMamEdD o theformida Aig which R2 is
oxygeogenS (0) G iwBereaNisozeR, 1H@ RHegihpoundehel then figrmeta Idn 1, n is
whi IS r f further e [ tr S
s B e e o P By By 1 o 2
R3AA S 2AERR WherdPids YE188r 4, 1§ ige58ro oL, K130 RPHRsedf the
mighimyLii& P r2amhlc P RENRNMAVBgER BISCE, O D afishiA i OOXHEE B @SN,

where ¢ is zero, 1 or 2; compounds of the 10 formula | in which R2 is
hydrogen or Cl, in particular Cl, are preferred. A further embodiment

refafdER6 cBMpOAHNS B tRtet6MmIGIS PMRNIRERS itheJerawea | in @ihigh R3 is
Chydrdgkis(EmER B AGCNWIeRIM-S 2640 QY-B R, isvizere af 1s Rddbisr 1, n is

h I - , Wh i IS, .
s e IR B e O L o eneni Telibis, o2
whitth AR3is PXYISHeRard(Pife MR flrteZ@fbotiffent repipends of the
coprpaHadsohthieHorRBUBRH Y wBish &4 isreferred.

A further embodiment relates to compounds of the formula | in which R4 is
hydrogen, F, Cl, Br, CN or R11-(CmHam)-An-, where m is zero or 1, nis
zero or 1, R11 is hydrogen, methyl, CpFop+¢- or phenyl, where p is 1 or 2,
and A is oxygen or 5(O)qg, where q is zero, 1 or 2; compounds of the
formula I in which R4 is hydrogen or Cl, in particular CI, are preferred.

A further embodiment relates to compounds of the formula | in which R5 is
hydrogen, methyl, ethyl or cyclopropyl, preferably hydrogen, methyl or
ethyl.

A further embodiment relates to compounds of the formula | in which R6 is
hydrogen or methyl.

A further embodiment relates to compounds of the formula | in which R7 is
OR12 or NR13R14, where R12 is hydrogen or alkyl having 1, 2 or 3 C
atoms and where R13 and R14 are independently of one another
hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms which may be parily or
compietely fluorinated, cycloalkyl having 3, 4, 5 or 6 C atoms, phenyl,
phenylalkyl having 1, 2 or 3 C atoms in the alkyl moiety, heteroaryl or
heteroarylmethyl, where the phenyl and hetercaryl radicals are
unsubstituted or substituted by 1, 2, 3, 4 or 5 radicals selected from the
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hydrogen, F, Cl, Br, CN or R11-(CmH2m)-An-, where mis zero or 1, n is
2 hydrogen methyl, CpF2p+1 orp
ogé (QQ&@%%Z n or S(O)q, where q is zero, 1 or 2 [}gc%\ﬁ%?ﬁ@gé@é@“
formula | in which R4 is hydrogen or Cl, fh particular Cl, are preferred. A
fugrméwm@n@ggﬂﬁﬁt@elﬁwme:wﬁes f rgomgzmamyhatﬁéliw and
ro t clopropyl, prefera rogen, methyl or
R SR R A SRR ATS s DRt oAt auepica by 1. 2
vvm'r:ﬁi MIgaWaﬁig@eorfmmﬁme:grwmrrhaﬂ@nbdmamregﬂremtémzr C atoms,
cqmo@wlﬁérf rhetﬁeﬂe@ulﬁmmem'eh \Bﬂéﬁe @Fié?a%"fﬁ%?%;rveﬁ'éﬁé%dant;y of
X ({ﬁ en or alk | havin %‘ : g% gand §ere . l
RERS B RS RERGER BB Ry Agogin SR i A TS, B Ragicular
orrsethatoanrdyicioatiay beyiagly of 35 ooﬁrﬂeaédyﬂhmnr}mehbtdmlogu&ypropyl
hfoiinﬁ/l@e:% A6 snatars RgthePh@Rvialkd Navingh 4iar @@c’ﬂofﬂéy are
in the alk |et heteroaryl Q[ g:%ar Ime yl, where t e | and c
he%gn&arycx rg]c? é"éere ?Jrhgu%g’rirtu ed o? sibgti tgl:? BPeres ere one
raateﬁm@éré%@wmwtﬁ@miaoe@/bsmvgwoweﬂgwswm%%@group for
9rearApRSIRINg Qﬁaltmlaefoﬁmow&m@rw&ﬁiﬁ?e RELKY %dMﬂ%ey are

where where t | radicals are[ﬁasubstltuted or are substjtyted by 1, 2

e alk
oS TRGAGY sEGERF Frofh RGBT of ngo%er’?&lp’f@ ' prperrdino
atéﬁfé‘l,yfﬁﬁmﬁ@lmar metht)intR4srabyirieesRI® aindiRtécater pyrrolidino,
independently of 5 one another hydrogen or aIkyI having 1,2,30r4 C

atqms,.in_particu r me cIoaIk Iha 4,5 or 6 C atom
e R R RoREe it Nagien R is
vig RSP, é—FeOC@hﬁﬁbtbd together form a3, 4,5, 6, 7or 8-membered

ring, where one C atom of the ring may be replaced by an oxygen atom

for 10 e e R13 and R14 ether rth the N
Z[,(l)f:ﬁu ﬁg%hlgﬂgé%imaeét E%fh?\ected%gaqﬁﬁgp f {'@?? ﬁmg% g(ghrch R9is
p)ﬁV@if@@\%ﬂpré?lHPrﬁdnEﬂébhydroazeplno morpholino, 4-methylpiperazino,

in particular pyrrolldlno A further embodiment relates to compounds of

g RIRLRL LRI RE St AR s i de SF IREM nuta 1 in which R10 is
hydrogen or methyl.

Specific preference is given to compounds of the formula | selected from
the group:

6,8-dichloro-2-methyl-4-[4N-(2-ethoxy-3 4-dioxocyclobuten-1-
yl)aminophenyl-1,2,3,4-tetrahydroisoquinoling,
6,8-dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyamino]phenyl-1,2, 3 4-tetrahydroisoquinoline,
6,8-dichioro-2-methyl-4(S)-[4N-(2-ethoxy-3 4-dioxocyclobuten-1-
ylyamino]phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichioro-2-methyi-4(S)-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichioro-2-methyl-4-[4N-(2-hydroxy-3,4-dioxacyclobuten-1-
yhaminolphenyl-1,2,3,4-tetrahydroisoguinotine,
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A further embodiment relates to compounds of the formula | in which R9 is
hydrogen, F, Cl or methyl. 20 A further embodiment relates to compounds

of e RPORIA323 hich RIO is hydrogen or methyl. SP&eiERRIERIABES 54

given to compounds of the formula | seletted from the group: 25

4:d)
S R 1
8- )ﬂﬁ}ﬁw&ﬁh&mw @[é‘ﬁ@é@ﬁw@@wa%@mmbuten |-
yl@ddigiploenyl-natByldelzahyRrhistauipdiged Bxocyclobuten-1-

ylyrm]p#ﬁ?ﬁgw?%%t@k t'd5:>?)|soquﬁq”ﬁ‘?%)q Cilioglljéirl]orlo g ?nethyl

Rk} thtﬁw@utﬁdﬁ&%mmq 4-dioxocyclobuten-1-
yl),ayam}nﬂmghﬁsz! 2 B1éttatrptisaisoainolinsing,

8-gligh &qﬁmaralg.gx%ﬂéﬁlﬁ%lggggwo {@?&%@é@)&%@%k 1-

yI)amlno pheny 4-tetrahydroisoquinolin

6, éﬁgﬁﬁﬁ’épﬁﬁﬁéiﬁh 2@%@@@2’-@@&%9'ﬂcﬁi@&ocyclobuten -

ylﬁmu@ﬁmw‘m’&ﬂ‘mq@m%@@mw@#ﬂ@mxocyciobuten 1-
)@r)‘?:iﬁﬂ [ﬂl\ﬂe% %ﬁﬂ\ﬁ&ﬁ cyclobuten-I-
amino SISoGa

tetra oline, WO 2006/032372
PERERTE @Qo%%gﬁ‘ﬁ‘é@dﬁé%ﬁ% BN 4 SNQEVR{Rbuten-1-
royyeSrirdiiptesygloht@mdteirahydroisoquinoline,

YQJJ""@“&@HB‘?S)Q %@%@Wi‘?%m@' e4 @o§ﬁ§@lobuten 1.

2 -methy|-4-[2N- loxocyclobuten-1

maﬂa iy S @r@ﬁ@&mé@x@%em@@
6 8; HMﬂor@-MEJhyHM%XQMQGaMd@@aJ«dmmﬁUten-‘F-
E%MHBW}I% 2, %%t@t@mﬁﬂ IFORURGINSine,

no-3,4-dioxocyclobuten-1-

hl 2-methy|

§ r??é%-m%f éﬂ%fw&&lss&%%ﬁﬁgl %—r@eah&l?mmo 3,4-
Iomezmgdigbatm%XIJHnmmM&jwch(ﬁBob{imrahy&:ﬁmsoqumohne
y'@@'ﬁ'@]ﬂ@?@é il’n%'b'ﬁ % ‘Hﬁﬂgkﬂoﬂ‘%ﬁ%@ S%Qjmxocyoiobuten 1-

e 2 oxagydonuen-1

6 8-dichloro-2- methy[ ~4-[3N- (2 dimethylamino-3,4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[4N-(2-dimethylamino-3 4-dioxocyclobuten-1-
ylyaminojphenyl-1,2,3,4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-dimethylamino-3,4-dioxocyclobuten-1-
ylyamino]phenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[3N-(2-dimethylaminc-3,4-dioxocyclobuten-1-
yhaminojpheny!-1,2 3 4-tetrahydroisoguinoline,
6,8«~dichIoro—2*methyi-4(8)-[4N-(Z—N~(1*butyi)-N—methyiamino-BA-
dioxocyclobuten-1-ylyaminolphenyl-1,2,3,4-tetrahydroisoquinoline,

6,8-d ichEofo-Z«methyi~4~[4N-(2-dip ropylamino-3,4-dioxocyclobuten-1-
yllaminolphenyl-1,2,3 4-tetrahydroisoguinoline,
6.8-dichloro-2-methyl-4-[4N-(2-(N-isobutyl-N-methylamino)-3,4-
dioxocyciobuten-1-yl)aminolphenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-[4N-(2-(N-methoxyethyl)-N-methylamino)-3,4-
dioxocyclobuten-t-ylyamino]phenyi-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[4N-(2-diethylamino-3,4-dioxocyclobuten-1-
yhaminolphenyi-1,2,3 4-tetrahydroisoquinoline,
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6,8-dichloro-2-methyl-4(S)-[3N-(2-amino-3,4-dioxocyclobuten-| -

yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline, 15
6 W@cﬁﬂgﬁl%%?ﬂyl -4(S)-[2N-(2-amino-3,4-dioxocyclfKeidRrR2005/009654
yl)amino]phenyl-1,2,3,4-tetrahydroisoquigoline, 6,

B B T S S R H S A3 4-
6 glamﬁwdpbmhw&@mr@l@’métﬂyhmaé-mm@mmehma 20
y|)@'8“5£dﬁm@é2~ﬂn%ﬁ% Tﬁ[’l@l‘(ﬂd N Wmﬁylmethyi N- progyiammo) -3,4-

ggl)l{%hlor eth 3yﬁ%e razlp met 2 ?’étreﬂw a6 soqumo?ne

yl)amlno p eny ol q

6 é ar@hrrcbﬂ@r@ %@ﬂygﬁ%ﬁ{ﬁéﬁ &nﬁﬁph?ﬁmgg%%m@wom@m— -
PefHd

6, glc(:;] hilth @i e tag gl 23,4- dIOX clobutée 1-

yl)gaimlnc():]?f)iﬁécr}]y %te?t iﬁ%dro%gi)guﬁ ﬂwmﬁ sopropy mmo 2

6 Ql@mwmbmhw&)@ﬁmrqhamm&@;&rﬂnﬁ@ﬁ@hydr@t@@wmmm | -

y'E&"ﬂi@ﬂiﬂ'@@@éﬂ ﬂn@ﬂlisﬂ 2 Bﬂébtﬁf?t:f)ﬁlsopropyi)ammg -3,4-
6, t t amino
dlgx%%& e[fh/y |no %en é1354¥’t’§[l\{%rad%g/ O'E?%IRSF”E

6,8- ar QIQ RT@@ utﬁ@ %&%pvléﬁﬁﬁwtslmi@wmﬁg@rﬁi
y%ﬁkb@h@mdeh&%rﬂéﬁﬂﬁb}{ﬂﬁ@ﬁ?ﬂwIBQ?JBﬁteﬁahydronsoqumoime

8- t h

d|§>l<%(g]3éﬁlé{§?n r‘qgj}pﬁw %%yéa@eéa blsog&dl?lc 3o bf%] n-1-
6, KU@EHIH?IPE% ﬂﬂe@a@»}’iﬂﬁ@tﬁ@%‘é’iﬁwm -methylamino)-3,4-
d|emcIﬂbmeMﬂydiagmnoagt{amwezfm%gcﬂ@wwmmt@dune

6, 4 I

yégﬁﬁéi R e
@5702)@@%{@%4(8) [4N-(2- pyrrohdsno 3,4~ dioxocyclobuten 1-

6 @Fﬁmmﬁamﬁmyﬁqgﬁmm%tsogmn%hbmethylamlno) -3,4-

S e e

dig SN HF@@ ~yHGRREHRRGRY 2] 3&&&@%@?&5@%%&%“%@

6,8;8iditbior3-meibyd(S) BN (2 Nieibylamardthdignnapdlobuten-I-

yhaBuBelRseh 23, A 4R ABHHRIR O DD  otrahydroisoquinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-diethylamino-3 4-dioxocyclobuten-1-
ylJamino]phenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-dipropylamino)-3,4-dioxocyclobuten-1-
yhaminolphenyi-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-N-pyrrolidino-3,4-dioxocyciobuten-1-
yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyi-4(R)-[2N-(2-N-methyl-N-isopropyl)amino-3,4-
dioxocyclobuten-1-yl)aminolpheny!-1,2, 3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-N-phenylamino-3,4-dioxocyclobuten-1-
yhyaminolphenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-[2N-(2-N-methylamino-3 4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[2N-(2-N-(1-hexylamino)-3,4- dnoxocyclobuten -1-
yhaminolphenyi-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[2N-(2-N-isopropylamino-3,4-dioxocyclobuten-1-
ylyaminojphenyi-1,2,3 4-tetrahydroisoquinoiine,
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6,8-dichloro-2-methyl-4(S)-[3N-(2-N-methyl- N-isopropyl) am ino-3,4-
dloxocilzlmobuten 1-ylyamino]phenyl-1,2,3,4-tetrahydroisoquinoline,

6, WRCRUIBLO3RRTR)I-4(S)-[4N-(2 N-ethyl-N-isopropy!) BGiREER 2005/009654
dioxocyclobuten-1-yl)amino]phenyl-1, 2 @4 tetrahydroisoquinoline, 6, 8-d

I am ino
g%)%g/cﬁ%?ﬁnﬁ@ggr%ﬁmﬁenyl ﬁ 95( %md}0|§?54c?ﬁ’r? e cloputen-1-
6 BQﬂBHFBiPAPﬁﬁ?ﬁé ﬁ@)@l‘iﬁ@@@%?%ﬁﬁ?ﬁb@ll dioxocyclobuten-I-

ylﬁﬂuﬂ@lﬂmﬁm&hﬁ%ﬁy@dq@wmwmemﬂ%mEno 3 4-dioxocyclobuten-

mino)-3,4-

dlgxg)’gmmu%) WW ammo %Cfr)é%o%lt’%ﬁwydro)lsoqumollne
6.6.8 éw@rgmwmcsﬂ by o s A
yl}ammmi@m@nahﬂam &%w&@ﬂnaﬁlws@ﬁw@mmﬂme a
6, i
dlgxg)g:é obu el?l] %’hﬂ@gﬁenwl&!@%ﬁg\é&ﬁ%ﬁg qtﬂ%o n%ZQ

L%mzrs%omm lz%%ﬁaﬁ%etﬁ%ahyﬁ&@wno!me
dl6>®@cmbu®eﬁ irst)gmnpiphen-bth Jidrittiaiydraisgauitinaten-1-

4-di lobuten-1-
ﬁ”%&%‘?éﬁ%ﬁéﬁi b %ﬁs?é%%ﬁ‘.%?ﬁ% exoevaehuiEn
6,8-8f efﬁﬁréﬂ%hwcﬁ)@% N grofspidmighammadyfobuten-1-
ylomioojhebyteh2i 3yddatiabldheispauipBiretebalydichisoquinoline,

'05382611.‘?{!&%4#3?1%%\%@ Dirp 5 IQI'ICHE i%rﬂl%og%%%&bobuten 1-

yI)amlno]phen 4te rahydroisoquinaoline, 6.8-d

lo¥OI2 TR RIS GARHRANGIRISSEBBYI&Mino-3,4 30
d |6;®@cidbmeﬁ-mgllre}mmp! pheITyLdyBIBpﬂrdﬁVMMdTmSOﬂid odnsiclobuten-1-
%Jﬁm%ff]b%éﬁgmyb%%'}‘eﬁ?al\é/e%f%% i 4 -dioxocyclobuten-1-

amino eny 3,4-tetrahydroisoqui , 8-dich

er?[m ¥ H& FNTRRREORRRGSddhstieacy clobuten-1-
yl)e\)ramomﬁwhm 2$MﬂlwﬂmmmuiMan@5
6.8-gligniaigre: E“ﬁ’i@(ﬁﬂ L-?-'W DINLD zs)ﬂﬁwﬁwa‘#nﬂﬁ%xgcmfb%spcﬂobutem

dr0|soq

SE'HH@?then éﬂ;i [A%I%?‘@Z rf%‘B‘pﬂﬁfE'}§/'1"5’1%‘1‘#1‘8)0:13"ll?d|oxocyclobuten 1-

yIfafhidicidbem2- in2iBi-tefdihi@idistaqatioline iMdBtR0RGHIBEB 24 -

P@@)@%@/@%Q@@r@ﬁ‘-‘y@amEno]phenyl*'i 2,3,4-tetrahydroisoquinoiine,
6,8-dichloro-2-methyl-4-[4N-(1-hexylamino)-3 4-dioxocyclobuten-1-
yhaminojphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-picolylamino)-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-2-methylamino-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyi-4-{4N-(2-ethylamino)-3,4-dioxocyclobuten-1-
yhaminolphenyi-1,2,3,4-tetrahydroisoguinoline,
8,8-dichioro-2-methyl-4-[3N-(2-(2-furylmethylamino)-3,4-dioxocyclobuten-1-
yhamino]phenyi-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[3N-(2-cyclopentylamino-3 4-dioxocyciobuten-1-
yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichioro-2-methyl-4-[3N-(2-isopropylamino)-3,4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichioro-2-methyl-4-[3N-(2N-dimethylaminoethylamino)-3,4-
dioxocyclobuten-1-yl)aminolphenyi-1,2,3 4-tetrahydroisoquinoline,
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6 8-d ich loro-2-methyl-4-[2

2 cIo nt;;lamlno -3,4-dioxocyclobuten-1-
yI 5 3,4-tetrahydroisoquinoline, PCT/EP2005/009654

6,8- dlchloro 2- methyl -4-[2N-(2N-(2-furytigethyl)amino-3,4- dioxocyclobuten

fél)m %ﬂ@%@i{ -g%%ﬁ%ﬂﬁg{ggﬂ%wg 3 4-dioxaoyclobuten-1-

6 8- dICh|OI’O- -methyl 4 oxocyc ute -1-
ARTBIRISI S 3 g aHGEORaRRRIne.

6 8 8ididhtora- -hetlehyR(R)ZaN-dEmeibtygainiesky)dmioactelobuten-1-
pfgﬁ,yﬁlﬁtbtﬂ F‘M?’ @é{}g@@pﬁr&g% mléydrmsoqumollne 6, 8-d

Ioro 2 ethylamino- loxotyclobuten-1 10
yl)admlno]phenyl 1,2,3,4-tetrahydroisoquinoline, 6, 8-dichloro-2-methyl-4-[2

N&;B\E(Bhﬂmols@im@ﬁy})la%ﬁ%p{.’a‘m— ﬁmxettyydhumm:r:\alrl -dioxocyclobuten-1-

-VQ &j(?ﬁ@%%f?é” 445l

dic 2-methyl-4- 4N -(2N- eth |no 3 4 -digxocyclobuten-1-
}.Eﬁ ch’f’ﬁlp mg E%J ngttrifluordacetates thereof,

6 8 -dieh | oA metiag- @t4m¢2rﬁbnytc!tmrbmdmpnee3 drdioxocyctobutssniers of

yl ny,
o et e O e S p el
y| (ﬁﬁﬁgﬂyﬁ @%4 e %?8\’5%@% hoe ¢ the Torm of optical isomers,

8-dichhamnti2merthy b didiENo(@dmsy Infethgd araies- 84 aioxetyasbintedl ratios
2@nkpd)gmino]phenyl-1,2,3,4-tetrahydroisoquinoline, 6,
8-dichloro-2-methyl-4-[4N-(2N-d imethylaminoethylamino)-3,4-
dioxocyclobuten-1-yl)Jamino)phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8dichiessat nrthptisfiiNaiLdex@ddnndpdrdideotyxiob thencbmpounds of
yijpawpalphenyl-1,2,3,4-tetrahydroisoquinoline, 25
6,8-dichloro-2-methyl-4-[4N-(2-picolylamino)-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline, 6,

8-dlsyloadicale thydyv -peNsE-aighbybaiin o3 Fraintesyclbbisteist- applies when

)6/98 nﬁ%%ﬁ@él@fﬁg%yg@%%@C&'@Ssgtuents Iofb otther radicals, for
C me ioxocyclobuten-

TR S (A BB LAAE e EXarTples of alkyl radicals

galiehlostidmethyt4-1eNgRy(2- faapmwy@nm@wmmwtyadnmén sobutyl

yI 12MiRodRRemY b&ﬁ 3%@%@@1(1 9'99 éfy]) tert-butyl (= 1 1 -dimethyl-
(i ﬁroZm éri%lamlno A%cfloxo%cloib% E ed alkl

yl? o] BHRSF ndig@pentyl or nexyl. Pre erred alky
radicals are methyi ethyl n-propyl, isopropyl, n-butyl, tert-butyl, n-pentyl,
n-hexyl. One or more, forexamp!e1 2,3,4,5,6,7, 8,09, 10, 11, 12 or 13,
hydrogen atoms in alkyl radicals may be replaced by fluorine atoms.
Example of such fluoroalky! radicals are trifluoromethyl, 2,2 2-triflucroethyl,
pentaflucroethyl, heptafluoroisopropyl.

Examples of cycloalkyl radicals are cyclopropyl, cyciobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl. One or more CH» groups in the
cycloalky! radicals may be replaced by O, NH or N-alkyl, for example
NCH3.

Phenyl radicals may be unsubstituted or be substituted one or more times,
for example once, twice or three times, by identical or different radicals.
This applies likewise to substituted phenyl radicals in groups such as
phenylalkyl. Examples of phenylalkyl radicals are benzyl, 1-phenylethyl or
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35 6,8-dichloro-2-methyl-4-[3N-(2-isopropy]

amino)-3,4-dioxocyclobuten-1-
yIYARIROHEIAIN 2,3, 4-tetrahydroisoquinoline, 6, PCT/EP2005/009654
8-dichloro-2-methyl-4-[3N-(2N- dimethylgﬁninoethylamino) -3,4-

e e 2 L B SORLIn 132 ¥R may be
6,8-distsdion2-hethysilitR) - [2 No(2-fsupitiopy | aniidisd dstitotedy gbsagnbay be

yl%@!ﬁ@?@ﬂi@&?ﬂ%' @d‘it@@h%@?ﬁﬂﬂlﬁﬂp“ Bsifon 2.5, posmon 2.6, position
no-3,4-d.ioxo Clo?rac%c

ichloro-2-met 4 |
R e PSP RERT ks may be
8idigrisiiten-maéthyIeasgn &razan;@wtmu&o&%ﬂ nmy&oélﬁepomon 2,36
ylg,\r’ﬁw]mpg)d £,2,3,4-tetrahydroisoquinoline and the pharmaceutically
acceptable salts and trifluoroacetates thereof. If the compounds of the
formula | comprise one or more centers of 10 asymmetry, these may
indepeitgeviisadicaie arpiwmalie Bhgerahtps widths Rvbisifigmatonmore ring

TB&:@@@@@J&% Asdnsthafipim:Abanica! iﬁ%@éﬁ a%%aré'@Sm@@ o or 4
tereom IS, O ates or of |xtur sin éiru?ﬁlos thereof "PIE .
BRI S, (L e (e ofthe 5. B9 iginations
fo@huwﬂptpﬂk?Ei@&k%@ﬁﬁayTﬁ@sh@igmw@maﬁimmnm@m mhigtsahed via all
a@@meeﬁokh@xmweswtimﬁr @C%ﬁﬁeﬁwbétltpl@mmf otheosition 4,
radlcat Zoéa am ein ﬂ; Pro lrradlc so a oxg dcals mav be
SRe % BRSHRRS dastia o R N fagicals may
1 4hstssed r@bbmsu&zﬂmwm%@w@f@ﬁyneg;eéqmya(ﬁpie once, twice
1@%@@1@&8&%%&@@!1&::% Jgﬂi?iﬁﬁgﬁnlﬁw%at@?WisiW%ﬁ%ﬁ tap lies to

er p eopentyl or ex rererred a radicals are m ea
B ARy Bl o ShD ED e methy!.

f samise of ﬁeéewaay axﬁ 8- gnrl@tm@rm 1%, TfieRdgdn RoRTs3rPYTOlY,

?lllkyl zaldmts Bl@alrsmz@glaced By ﬂu@rr&gp@m:ﬁxa? Plardsich, -4- or 5-yl,
0) lcals-are tri rome oe
qh%a?ﬁ%e%i?ﬁ héa %%Iu%:@ﬁs? r‘g’]y# %g’%z P&I%s éfz&%%éiﬁaF Yhedis 4 o

R geiERbyl 1 DA R Uyl ks SRRy O 571, 1.3.4-

cysladfiybiQngl asrmerg|CPI2 grogpssiniikeolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or 5-yl,
2-, 3- or 4-pyridyl, 2-, 4-, 5- or B-pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyl,
1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-,
6- or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyi, 1-, 3-, 4-, 5-, 6-, 7- or 8-
isoquinolyl, 2-, 4-, 5-, 8-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnoliny!,
2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-, 7- or 8-phthalazinyl. Also
included are the corresponding N-oxides of these compounds, for exampie
1-oxy-2-, -3- or ~4-pyridyl. Preference is given in this connection fo the 5- or
6-membered heterocycies, for example imidazolyl, pyrazolyl, pyrrolyl,
triazolyl, tefrazolyl, thiazolyl, thienyl, furyl, oxazolyl and pyridyl.

If the compounds of the formula | comprise one or more acidic or basic
groups or one or more basic heterocycles, the corresponding
physiologically or toxicologically acceptable salts also beiong to the
invention, especially the pharmaceutically utilizable 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
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cycloalkyl radicals may be replaced by 0, NH or N-alkyl, for example
NCH3. 35 Phenyl radicals may be unsubstituted or be substituted one or

mW¥O1#AB6/0328%&mple once, twice or three times, b I3AEEAW5/009654

different radicals. This applies likewise 1@ substituted phenyl radicals in

ar, C lalk xamples of phenylalkyl radicals are benzyl .

oty a5 e A R b 8 A 6P oranie
2 pRenGRe Pl ATHRS @sitiuchP MPRUREsUBSitDEdosRuNg taenraRsisiag e basic
ingrosifiore?, pasitive 10e@asiting 4oRisdhHtisied PRassnliPacierated acid

S ituted i iti .3, position 2,4, position 2.5, position 2.6, positio

B%lﬁﬁsitigﬁg% %ﬂtﬁsuﬁﬁﬁ%ﬁ S in(j ris%gﬁtﬁlt%d gﬁ’g‘ﬁyl rf%ﬁca%xm e as

b AP EBIMIED, 3, Lligies 3, o Hiaiesn 2 methanaseona@sposhicstates,

2 RGatepasitiprathd, Fuhteteneaninadieals @iiecarumalietdng compounds

in which one or more ring atoms are oxygen atoms, sulfur atoms or

nitrogen atoms, e.g. 1, 2, 3 or 4 10 nitrogen atoms, 1 or 2 oxygen atoms,

1 6P2 RHRIIABASE! e Easindhenetesiclesrekadaslay Taiereparing the

heisnaseyirradicathafyripeiattached via all positions, for example via

position 1, position 2, position 3, position 4, position 5, position 6, position

7 or position 8. Heteroaryl radicals may be unsubstituted or be substituted

orldBrGRBIRANASS, R5 BRI BnkechriRed bpipircambe, pipRmRGCatarting

orfdiffetbst sadicalsidihiatikesvisetappligaigiasibsvtedchsie ey compounds

rach i r I E of he ryl ar

O S o R R e e R o e

1-, 3-, 4- or 5-pyrazolyl, 1,2,3-triazol-1-, -4- or 5-yl, 1,2,4-triazol-1-, -3- or

-5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 20 5-isoxazol}él,

1,2,3-oxadiazol-4- @e5-§191,2,4-oxadiazol-3- or 5-yl, 1,3,4- oxadiazol-2-yl

iaz@lyl, 3-, 45.0r 5sisothiazolyl, 1,34 z
,E-t

-5-yl, 1,2,4-thiadrazoal-3- or -5-yl, 1 hiadiazol-4- or 5-

4-pyridyl, 2-, A4, 50t 6-pyrimidiny; 3-"or 4-pyridazinyl, pyrazings 1< 2-,
3-, 4-, &g 6- O 7-ind8R, 1-, 2-. 4- or 5-benzimidaZéty 4. 5-, 25 6-
or 7-indazd 4-, 5-, 6-, 7- ory-quinolyl, 1-, 3- 7-or 8-
isoquinglyt; s N@r,7- or 8-quinazolinyl, 3-, £3'5-,6-, 7=0r “RS

8-cinnolinyl, 2 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5&%6-, 7- or
8-phthalazinyl. Also
1l Y

where the substituents R1, R2, R3, R4, R5, R8, R8, R9 and R10 are as
defined above, X is a group which can readily undergo nucleophilic
substitution, such as chiorine or phenoxy, or is defined as R7, and X' is a
group which can undergo nucleophilic substitution, for example chiorine,
phenoxy or alkoxy, for exampie ethoxy.

The compounds of the formula IV correspond to compounds of the formuia
' when the substituent X has the meaning of R7.

The squaric acid derivatives of the formula Il can be purchased or
prepared by methods known from the literature.

The compounds of the formula IV can additionally be converted in diverse
manners by nucleophilic exchange with compounds of the formula V by
methods known to the skilled worker into compounds of the invention of the
formula |
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included are the corresponding N-oxides of these compounds, for
example 1-oxy-2-, -3- or -4-pyridyl. Preference is given in this connection
toviHe 3006/83B3Ti2mbered heterocycles, for example RGITEZBBACS5/009654
pyrazolyl, pyrrolyl, triazolyl, tetrazolyl, thiazolyl, thienyl, furyl, oxazolyl and
pyridyl. If the compounds of the formula | comprise one or more acidic or
basic groups or one or more basic heterocycles, the corresponding 35
physiologically or toxicologically acceptable salts also belong to the
invention, esp&tiaf §h1@ phagmaceutically utilizable saIts.Rg'.h% %%a

compounds of t mula l’'may be deprotonated on an acidic group and
be used for gxample as ‘-ﬂ_ metal salts, preferably sodiu assium
WO 2006 PET/EP2005/009654 12 salts, Yoni ,
for examp salts) with ammonia Bf #rganic am g ©
Compo ermula | comprisingatrasic grou be used in

the form of their physig?ogically tolerated acid additisn-saitswithdgorganic
or organic amés, for example as 5 hydrochlorides, phosghates, sulfates,
methanesulfonaté$, acetates, lactates, maleates, fumarates, malates,
gluconates etc. The invention also relates to the method described below
for repalrér;)lg3 the compounds of the formula I. 10 The compounds of the

fOBIE | Bscribéd Reteiféan Be pr&fared stafifig B8m étarAiie have the
devairassidchedormudailigh-ok thispwrasge, whibhosamdsuefigrgdorugi@ophiiic

RIS R N e e e LR I R (RRERETHE stho,
RANRAM S5\ P HNRE O YREQQRR RichtENRI2 IR REriculaisaralikgl meek#ldor an
Ralkalieas edatinedraitale, ofisvarotip Wdrichezansiadiljithngdarger Grignard

nugrpRiilGs.
The compounds of the formula V can be purchased or can be prepared by
methods known from the literature.

Tetrahydroisoquinolines of the formula Hl in which R8& is hydrogen
(tetrahydroisoquinolines of the formula lla) can be prepared for example by
reduction of the carbonyl group in compounds of the formula VI and
subsequent acid-catalyzed cyclization of the corresponding alcchols of the
formula VII (cf. Tetrahedron Lett., 1989, 30, 5837; Org. Prep. Proced. Int.,
1995, 27, 513) by known methods,
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substitution, such as chlorine or phenoxy, or is defined as R7, and X' is a

20 group which can undergo nucleophilic substitution, for example
chieON20081eBR8Y Dr alkoxy, for example ethoxy. The p@ipBE20S6/0be654
formula IV correspond to compounds of,the formula | when the

substituent X has the meaning of R7. The squaric acid derivatives of the
formula 11l can be purchased or 25 prepared by methods known from the
literature. The compoun@®§ afdhe formula IV can additionally be co rféa

in diverse manrrys. by Ry Iéophilic exchange with compou)él

undergo nuclggphilic substitution, for example chlorine, Bhenoxy or
alkoxy, for example ethoxy, and M is either hydrogen or a m\ﬁltal, in
particular an alkali metal or an alkaline earth nigtal egtivalent, for
example lithium or Grignard compounds. 10 T ompounds of the
formula V can be purchased or can be pt pgred by methods known from
the literature. Tetrahydroisoquir’%ines of thg Srmula Il in which R6 is

hydrogen O

ita

where the substituents R1, R2, R3, R4, R5, R8, R9 and R10 have the
abovementioned meaning, and R15 is hydrogen or a nitrogen protective
group familiar to the skilled worker, for example an acetyl radical.

The compounds of the formula VI used above can be prepared in a manner
known to the skilled worker by alkylation of the benzylamines of the formula
VIl with the appropriately substituted alpha-bromoacetophenone
compounds IX

RE Rig 8 FI:fO
R N\ Rg N
R15 “R15

Rf A f-‘iﬁ

) 0 R2
o
. N

R3 RS X R3 R5

R4 R4

it : v

where the substituents R1, R2, R3, R4, R5, R8, R9, R10 and R15 have the
abovementioned meaning.



(tetrahydroisoquinolines of the formula 1la) can be prepared for example

by 15 reduction of the carbonyl group in compounds of the formula VI and
subEe 0DE/B3RBERAalyzed cyclization of the corresporRIGYERROOE @D 8654
formula VII (cf. Tetrahedron Lett., 1989,430, 5837; Org. Prep. Proced. Int.,

5,627, 51 known methods, WO 2006/032372
ﬁ%@@%@% KORBACEIPRRCRRBR ERTHORETS T s FolRua X, can be
NaBiahRO R3RatRade| kol TRETR L0 it RlE RbR2tH; c‘,tNTééonnding

Rédé?o hsr%ﬁaepﬁwiwetaﬁérd%%mlaao%s%%s%ﬁbgg ALRIADRVE, Jerry
ab ver,g%ntlone anln reﬁan IS y ogen or a nitrogen
e

e GBS AMI 59?6‘ FFéH'%\J?Bfke fAleRfpd T aaeisms. and
S raatcacttme Saopodicdiadnhe fomnirting), e ehotditBvbe Prepamyinapan,

a mann@rskn%&tf&%@gé WEHEhRY- alkyly %g%eéﬁ&% bepZWREHIRRS and
rmula VIl with the appropriately substitute
gﬁg oacetophenone 10 compounds IX RB RIO RB Rio / R15

Rsn'RI R9- | N RS/Br RI
The benzy_lamine precursors of the formula Vill can, if not purchasable, be

10 synthesized by standard methods known to the skilled worker for example
from the corresponding benzyl chlorides or bromides of the formula X and
the appropriate amine

R1 . ORI
R2 R5—NH, RZ
v o | 3
R37 ™Y R3” N “R5
3
R4 R4
X Vil

15
where R1,' R2, R3, R4 and R5 are as defined above, and Y is halogen, for
example Cl or Br.

Branched compounds of the formula I in which R6 is not hydrogen
20 (compounds of the formula llb) can be prepared for example by alkylating

the corresponding diphenylacetic esters of the formula XI in the alpha

position with R6 by known methods. The resulting compounds of the

formula Xl can be converted by standard methods into the corresponding

amides of the formula X, which can be converted in a Pictet-Spengler-
25 analogous reaction into the desired tetrahydroisoquinolines ilb (cf.
' Tetrahedron; 1987, 43, 439; Chem. Pharm. Bull.; 1985, 33, 340),
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R2HR2 O N, R5IX R3 N~R3RS R4 R4 VIl VI where the substituents
R1, R2, R3, R4, R5, R8, R9, R10 and R15 have the 15 abovementioned
M@ADIRGOS/0B2QF@/032372 PCT/EP2005/009654 15 P /EP2005/009654
alpha-bromoacetophenone compounds.gf the formula IX can be obtained
in methods known from the literature from the corresponding

acetophenone precursors Q%bromination as described for example in

Jerry March, Advanceg Oyganic Chemistry, Reactions, Mechagis Y and

5 Structure. Second Editigh, 7th printing, McGraw-Hill Book Cbmpany
Japan, Ltd 1983; fionC )
and Ketones". Thexge 114
purchasable, beé 10 synthesized k%ygg_afdard methods ) teghe

skilled workeyforegamptendrom-the cafrespondird peesor
bromides of the i mula X and the appropriate amine R1 R2l R5-NH2
R2 R3 RFN, R R4 R4 X Vill 15 where R1, R2RR3, R4 and R5 are as

defined above, &hd Y is halogen, for example Cl or Br.RBranched
compounds of the fggmula Il in which R6 is not hydrogen 2f,(compounds
of the formula lIb) can be prepared for example by alkylating the
corresponding diphenylacetic esters of the formula Xl in the alph

position with R6 by known methods. The resulting compounds Sfthe
formula XII can be converted by standard methods into the cogesponding
amides of the formula XlII, which can be converted in a Pictet-Spengler

3. RE-NH,
Y
R10 R10
R8 l : R& |
RQ‘Q/NH R3 NH
1. HCHO
R1 2.BH i :
RE AR R2 Rbo
R2 = ]
2 HNL
R3 N‘Rs R3 R5
R4 R4
fb X

where the substifuents R1, R2, R3, R4, R5, R, R7, R8, R9, R10 and R15
have the abovementioned meanings, and where Z is a halogen, for
example Cl, Br or |, and R is an alkyl having 1, 2, 3 or 4 C atoms, for
example methyl or ethyl.

The compounds R5-NHy and R8-Z can be purchased or be prepared by
methods known from the literature.

The compounds of the formula Xl can, if they are not purchasable, be
obtained for example from a corresponding benzyl cyanide, which is
phenylated in the alpha position under basic two-phase catalysis with a
nitro-substituted fluoro- or chlorobenzene; the resulting alpha-phenylbenzyl
cyanide can be hydrolyzed with base or preferably in an acidic medium to
the corresponding carboxylic acid XIi.

The products and/or intermediates are worked up and, if desired, purified
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25 analogous reaction into the desired tetrahydroisoquinolines Ilb (cf.
Tetrahedron; 1987, 43, 439; Chem. Pharm. Bull.; 1985, 33, 340), WO

206 ERTR FET/EP2005/009654 16 R8 110 R8 R10PBY/NRIBESGUSE 54
R1 1. LDA RI R2 COOK 2. R6-Z R2 R6 ?OOR R3 R3 R4 R4 Xl XIl

1.NaOH 2, SOC12 3. R5-NH2 R10 Rlb R81-R8 R9S/'~INHRONH
RY6HRE LyyeHDethods weheRrexitaigmSiNIMaladrRBhRAFYfiallization
Xdirwheke tlhesubstitugnts R1, R2, R3, R4, R5, R6, R7, R8, R9, R10 and

R15 have the abovementioned meanings, and where Z is a halogen, for

5 example CI, Br or I, and R is an alkyl having 1, 2, 3 or 4 C atoms, for

exbhfftdRRMMprssig foTHhosohpb GrasRENds oh Hoereret e excellent
pumblitsised o eHerepatrahrbitydredmd sdsamamn diom( Kiaditeratusarfl€uTdie of the

If hasable, b
o R e R IO e e, which s

Previously disclosed NHE3 inhibitors are derived for example from
compounds of the acylguanidine type (EP825178), norbornylamine type
(WO0144164), 2-guanidinoguinazoline type (WO0179186) or benzamidine
type (WO0121582, WO017242). Squalamine, which is likewise described
as an NHES3 inhibitor (M. Donowitz et al. Am. J. Phsiol. 276 (Cell Physiol.
45): C136-C144) does not according to the current state of knowledge act
immediately like the compounds of the formula |, but acts via an indirect
mechanism and thus reaches its maximum strength of effect only after one
hour. Such NHE3 inhibitors acting via different mechanism are suitable for
example as combination pariners for the present compounds of the
invention,

Tetrahydroisoquinolines as inhibitors of the sodium-hydrogen exchanger of
subtype 3 (NHE3) have been described in the applications W003048129
and DE10312963. The patent application WOQ03055880 describes the
related class of tetrahydroisoquinolinium salt compounds as NHE3
inhibitors. It has now been found, surprisingly, that the compounds of the
formula | described herein are likewise potent inhibitors of NHE3 and
moreover have advantageous pharmacological and pharmcokinetic
properties. Thus, the compounds are notable for improved properties such
as, for example, a high selectivity for the sodium-hydrogen exchanger with
a negligible effect on hERG potassium channels.

NHES3 is found in the body of various species preferentially in the bile, the
intestine and the kidney (Larry Fliegel et al., Biochem. Cell. Bicl. 76: 735-
741, 1998), but has also been detected in the brain (E. Ma et al,
Neuroscience 79:591-603).

On the basis of the NHE-inhibitory properties, the compounds of the
formula | and their pharmaceutically acceptable salts are suitable for the
prevention and treatment of diseases which are caused by activation or by
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and pharmcokinetic properties. Thus, the compounds are notable for
improved properties such as, for example, a high selectivity for the
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channel
atp' %rmuia i and the pharmaceutically acceptabie salts thereof as

defined above for use as medicament.

The phamacological effect of the compounds of the formula | is
characterized in that they lead to an improvement in the respiratory drive,
They can therefore be used for the treatment of impaired respiratory
conditions as may occur for example with the following ciinical conditions
- and diseases; impaired central respiratory drive {e.g. ceniral sleep apneas,
sudden infant death, postoperative hypoxia), muscle-reiated respiratory
impairments, respiratory impairments foliowing long-term véntiiation,
Tespiratory impairments associated with altitude adaptation, obsiructive and
mixed forms of sieep apneas, acute and chronic puimonary diseases with
hypoxia and hypercapnia. The compounds additionally increase the tone of
the muscles in the upper respiratory tract, so that snoring is suppressed,
Said compounas are therefore advantageousty used for the manufacture of
a medicament for the prevention and frsaiment of sieep apneas and
muscie-related respiratory impairments and for the manufacture of a
medicament for the prevention and treatment of snoring.



NHES3 is found in the body of various species preferentially in the bile, the
intestine and the kidney (Larry Fliegel et al., Biochem. Cell. Biol. 76: 735-
741, 1998), but has also been détéeted in the brain (E. Ma et al.,
Neuroscience 79:591-603). 35 On the basis of the NHE-inhibitory
properties, the compounds of the formula | and their pharmaceutically
acceptable salts are suitable for the prevention and treatment of diseases
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res iratory driv cent apneas, sudden infant death,
8ﬁe v e"b ?}ﬂa@eﬁﬁ e@Pé?ﬁﬁQ%&rﬁ primary o ‘secondary
cause, for the prasarvatxcn and storage of transplants for surgical

" procedures, for use in surgical operations and organ trangpiantations and
for maintaining healih and prolonging life.

According to a fourth aspect, the present invention provides the use of a compound
of the formula | and/or its pharmaceutically accepiable salts as defined above
in combination with other phammacsuficals or active ingredients for the
manufacture of a2 medicament for the fireatment or prophviaxis of
impairments of respiratory drive, of respiratory disorders, sleep-related
respiratory disorders, sieep apneas, of snoring, of acute and chronic renal
disorders, of acute renal failure and of chronic renal failure, of impaiments
of bowe! function, of high biood pressure, of essential hypertension, of
ceniral nervous system disorders, of disorders resulting from CNS
overexcitabiiity, epilepsy and centrally induced spasms or of anxiety states,
- depressions and psychoeses, of ischemic states of the peripheral or central
nervous system or of stroke, of acute and chronic damage and disorders of
peripheral organs or himbs caused by ischemic or reperfusion events, of
atheroscierosis, of impairments of lfipid metaboiism, of thromboses, of
impairments of biliary function, of infestation by ectoparasites, of disorders



impairments, respiratory impairments following long-term ventilation,
respiratory impairments associated with attitude adaptation, obstructive
and mixed forms of sleep apneas, a8iite and chronic pulmonary diseases
with hypoxia and hypercapnia, The compounds additionally increase the
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for the treatment or prophylaxis of impairments of respiratory drive, of
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surgical operations and organ transplantations and for maintaining health
and prolonging fife. According to a fourth aspect, the present invention

AccordingdvidesareniBeaspacioipduiesest twestianIRoNidRsthe use of a compound of

the forri2 TaAGRTIFRIARTRIIBIIR SRS HpRd-aneVes RSARRRIRAIRR Wilhe or in

otiherlpha_rmac uticals or active’ingredients for the manufacture, of a
eosaRInATan iihe atbaim BRASFIREBAJIEAIE off active ingredients for the
manufacture of a medicament for the freatment or prophylaxis of acute or

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

According to an eighth aspect, the present invention provides the use of a compound of
the formula | and/or its pharmaceutically acceptable salts as defined above alone or in

combination with other pharmaceuiicals or active ingre_déents for the
manufacture of a medicament for the treatment or prophyiaxis of

impairments of bowe! function.

According to a ninth aspect, the present invention provides a medicine for human,
veterinary or phytoprotective use comprising an effective amount of a compound of
the formuia | and/or of a pharmaceutically acceptabie salt thereof as defined above.
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Accordlng to a fifth aspect, the present invention provides the use of a
compound of the formula | and/or.its pharmaceutically acceptable salts as
defined above 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. According to
a sixth aspect, the present invention provides the use of a compound of

" the formula | and/or its pharmaceutically acceptable salts as defined
above alone or in combination with other pharmaceuticals or active
ingredients for the manufacture of a medicament for the treatment or
prophylaxis of snoring. According to a seventh aspect, the present
invention provides the use of a compound of the formula | and/or its
pharmaceutically acceptable salts as defined above 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.
According to an eighth aspect, the present invention provides the use of a
compound of
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the formula | and/or its pharmaceutically acceptable salts as defined
above alone or in combination with other pharmaceuticals or active

ingReyignteionthey snanufacture of a medicament for thegrepipimisnooss4
prophylaxis of impairments of bowel furr@ion. According to a ninth aspect,

the present invention provides a medicine for human, veterinary or
pHgbiruRttive use comprising an effective amount of a compound of the
formula | and/or of a pharmaceutically acceptable salt thereof as defined

abpye. 18c According tg a tenth aspect, the present invention provides
m?&%in%oﬁPﬁH&%%,%/e%% m'gr\fﬁ i&btéb‘?&%ﬁ’ﬁre%@céﬁ%\lfsi EH??"?NHEB'
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syrvi te pathogenic, ischemic or.toxic situation. The compounds

are, ﬁ@rﬁgﬁg%ui ab%‘é ng ?53 %%%g@%@ E%%rﬁ%%@"ﬂﬁ@ |_SOFOEﬁ% Q_Q?ﬁ%%t fro:f1q
offszheiaf nekadiartiexaepiy epalite 6t fhil@RoTiR canmodivprdess, in
fupheticsuiaielseden infatreatmentofribehidie yenakeiseuessaBhited with

tygﬂs'f%'ré%%%r#%\é@malﬁqgﬂﬁseﬁ 2?'%r%lsf)enquence of increased protein

excretion nic’rena ure. Accordingly, the compounds of the
formula | are suitable for the 15 manufacture of a medicament for the

treahnemmé@eodamag&fmmpﬁah@@%ﬁdi@&%ﬁam@%’@ﬁ@thwwﬂdﬁ have a

C IC i S, ] r of all renal inflammation

(r?ﬁ)@ri_{%egsal’v%rﬁgggeaé@sggca@g%\ﬂﬁx can 18 80 B3vantageously as
laxatives or if there is a risk of constipation.

The compounds of the invention can further be used advantageously for
the prevention and therapy of acute and chronic disorders of the intestinal
tract which are induced for example by ischemic states in the intestinal
region and/or by subsequent reperfusion or by inflammatory states and
events. Such complications may arise for example through deficient
intestinal peristalsis as are frequently to be observed for example following
surgical interventions, associated with constipation or greatly reduced
intestinal activity.

It is possible with the compounds of the invention to prevent the formation
of gallstones.

The NHE inhibitors of the invention are generally suitable for the treatment
of diseases caused by ischemia and by reperfusion.
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an increased protein/albumin excretion. 20 It has emerged that the

compounds used according to the invention have a mild laxative effect

ai@2Bd6iig 32 also be used advantageously as REIWEE2008/063654

is a risk of constipation. The compoundsf the invention can further be

used advantageously for 25 the prevention and therapy of acute and .
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pharmaceuticals. Owing to their cardioprotective component, the NHE
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arrhythmias induced by ischemia. Because Qf thgir protective effects
agﬂ@@?@éhﬁépﬁ@@tByﬂ%('S_s%nQésﬁﬂ%mm'f@esm&egmﬁ%}%ntions.
otthe formula | used acc rdlng tocth e invention can, as a result OB .
inhHifon 81the CEMHSHRESH CEx %g@ﬁégﬂ%{ﬁisﬁﬁrﬂ)e RSequped in organ
piransacantaiitesoinhehichtnaset mu@mm@m.@eamagdﬁuﬂutegmtect
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also relat?s to the use s.pha,Fr[méIaI'ceutlials for sugg}cal [ ervenftl.onsh . :
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bath fluids, as well as during transfer into the recipient organism pretreated
with compounds of the formula |,

The compounds are likewise valuable pharmaceuticals with a protective
effect for carrying out angioplastic surgical interventions for example on the
heart as well as on peripheral organs and vessels.

n accordance with their protective 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 siroke 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
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transplantations, in which case the compounds can be used both to

protect the organs in the donor before and during removal, to protect
reMov2a06Ig3R3 T ar example during treatment with or R@&TAGE HoSw/6086 54
physiological 20 bath fluids, as well as gyring transfer into the recipient
organism pretreated with ¢ gggounds of the formula I. The compounds
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S @a@s'W%%ﬁ%%ﬁ%ﬁ%é’h@%%@‘ﬂ@ﬂ@r%ﬂ% NHE

sylstemtoespemally of the CNS, being 30 suitable for example for the

”%’én%%éﬁfﬁ&@ U Oﬂ(rf‘eerﬁmﬂh?éje!”?resﬁéﬂu%"ﬂgrtwgﬁﬁ‘éﬁé’fﬂ'”1% roving

tlS ue and Or ans protect effeCtlveynot on ainst amage CaUS ed
3P4 o ERAEBACRHRES aghiet tRAtoBRic WREAERT - cardiotoric

plaam'pmmxmtals like those used in particular in 35 cancer therapy and the
therapy of autoimmune diseases, combined administration thereof with

I BRCERERES oA AF ). ML B o8 OEbloAR BABEandUced by

espdraliaththeactionpricing sasiteresialt ofWEbRDBI0pRanRaceuticals for the
Plrd 4RER0P 098 comasicaliqh it Fel'ﬂh'ggﬁé%lﬁﬁve@f'tthe central

additionall ssible to increase the dose of t hera e
RO R S B br IO B L AW b B MR Sl or of
thegegtwaticBensdit of such a cytotoxic therapy can be increased

considerably by combination with NHE 5 inhibitors. The compounds of

f | I i for i Vi
o0 GO ORCH AR e oL A 28 leCloRE Do TPy and

a@é@nﬁaﬁwwﬁ dirrgesteativeimitaiimegatssintiunad dinavesedsitability of the

IseBRtrR. HReeAmPeysEmaramismsidalie asroimmasaiienls o Bisileptiform

e R R AN S SRt MSSETR eni

ofiepredsirndamaety disorders and psycheses. 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 formuia | are likewise
suitable for the freatment 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 release of mediators of inflammation and
coagulation, in particular of von Willebrand factor and thrombogenic
selectin proteins, which takes place following ischemia and reperfusion. It is
thus possible to reduce and eliminate the pathogenic effect of
thrombogenic and inflammation-relevant factors. The NHE inhibitors of the
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15 The compounds of the formula | are also suitable for the therapy and
prophylaxis of disorders and impairments induced by overexcitability of

thevCepdeé 32RRg system, in particular for the treatnpentipt pRibRIIOs 54
disorders, centrally induced clonic and tgnic spasms, states of mental 20

depression, anxiety disorders and psychgses. The NHE inhibitors of the

inPEREBALMAYSAtAR canékEtrive usedcenomeinedn \witfditien aatticoagulant
Otbﬂdlétilﬂﬁi@ﬁmW%i@@ti%gﬂ@@%%éﬂ&h%@,%?%ﬁﬁ%?@é&%mbinant or
"IRUE RSB ERIORE S BRI, O SRR  urokinase
acetazo amide, and Voo ihhibifSTe G RIME F6H ' © '

sRhghilesRieiigcatichidiiontas piiagonists canande anEgBNists, drugs with

adihitioniye mgunmﬁmﬁtf@cwn@?éiidh%hMEa@m@r%H@i?@diesterase
S t {reat nto €S.0f SNOCK suUch as, 10r example, O .
AR TR T R S B A JE S4B e combines

cotRBodE6f thEcRR AU NBarinii&iis bwitedNfoBtheiprévitntonaaddr with
tréalipietof tfajfow&m%fliaor@ﬁfﬁm%@@,l ?§d&Hdi ié‘@,ibitﬁiﬁ ta%rg;lr;ﬂ?, with
a nhibit baotk t regatign.itself. In addition, they are able to
mbé%#) %%ng%%@n I{%@%ﬁ(’%’g‘%ﬁ% ggl%%%%‘%ﬁ mediators of inflammation and

35 coagulation, in particular of von Willebrand factor and thrombogenic
seTessinpiBtesbuhishables piaeafltowirg ﬁrﬁmﬂ@ Wﬁé@ﬂ@lf@uﬁb@rb Itrong
is; si [ eliminate t ogenic effect,of .
O T A B S T e R o oo

WRSDtRiEtian sand the et alissd smeeibevesveiaiomsaaie celils. The
thesefipreubel saibire towithifuItkes ahticehsrdantitan¥ aghrambblktitherapeutic

gpoedienis.such a5 for.expmple Jespmbinant o patural tissue,

acf] r
e ents_a pfimary or
plagmlnogen activator, streptokinase, urokinase, ace yPsa Icylic amd? Y

thPERRIT RS 2REtePX dhaTrignistsedrags antirthamprigARtics, agents
actbatysthrchinboixanenaCdpirantegaoists, phrasphastesteraspeinideitorfor the

f ' , Glopi iclgpigi in the
EENRSD CRpE I S BB of
c4IBBHichithyeir R cRIGERAR, 1GrBrRRIESWRh hsetomiqk @re therefore
pauitataedretraficisdvention 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 cardiovascuiar
disorders. Thus, for example, one or more diuretics having a thiazide-iike
action, loop diuretics, aldosterone and pseudoaldosterone antagonists such
as hydrochlorothiazide, indapamide, polythiazide, furosemide, piretanide,
torasemide, bumetanide, amiloride, tiriamterene, spironolactone or
eplerone, can be combined with compounds of the formula 1. The NHE
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10 The NHE inhibitors of the invention are additionally notable for a strong
inhibitory effect on the proliferation of cells, for example fibroblast cell

prdife 20eeyeBRINR proliferation of smooth vascular mpeciereiso o654
compounds of the formula | are therefo?f,)suitable as valuable therapeutic

15 agents for diseases in which cell profliteration represents a primary or
bt calidee presanttiaverfien san ad artiavesrbsclesetcsn sepmtynation

ageithstedionme rendh frilvias caneersad hoyeainiis Batisacthior figiodipine or

t faQr perrophies. hyperplasias, for example of the .
e B e B L P e TR e nalapri
sUIBMRS Fbr 1PRINRETE Sl orRRIRPIE dimEhebbrawicialuce mingson paitaers are
fadiye B Cbibgiand feutte faga&m@tﬁpﬁtﬁﬁapr@fﬁg_ﬁ%@%@é}gﬂ%ﬂagotniats fof the
h 1. tr : ibitors are further nota or
B L S A D T rian,
ad BRERHin YRR TEH the JRIRGREHGE. fibRRdteliRe nealagandsts,  renin
puthibitars fibsekisdsamaticdibepsis, r@@@hfébéQSiEnﬁlﬂh@tbliréﬁdo@c‘;ivators of
di a2l IS significantly e In essentja ertensives, .
tﬁ%&%%%n’?éoﬁ‘n%@e gt?rérfr'l?ulété %aré%%ﬁ%éq‘?z&f%he E&&ge%trl'or? an lazoxide,
trSERMSBIMnig NGeire 20fe afRrbRtNRFovABERY diserib@iormeyof the

caniteelisadrin! T Pespastive alopi@osiwith aisuiiable CAMIKTIATIM channel),
PaiBiRs YendrrrImenaGnioh Blaphoressiuie And iy e tgatment of

cardiovascular disorde us, tor example, one or more diuréetics having

a thiazide-like 35 action, loop diuretics, aldosterone and

psfesidomdd atiterotherndagiomisis: austo rasfpdto ttidEothidzidersindapanidantion
PelHhiBE s durseraBir LRG| ARSI Afe BHIISLONMR HBIAEC 1 this
triamterene, spironolactone or eép erone, can be combined with

cSARBERHR bRt ARG AN phdhqHEsRes RioBRaiaters of inflammation. The
P CamiRR00S/0@28b4 HBsin Hikitors @f thelpreseitr inyrentigmesnatioreowdth  an

200 ,
ST, S VNS AL PR g0 o
XA RN ALY A SARERISri| CRTMIPREIBSRRBNEE cupteprar e Adkantageously
besseficakcaisitn i ampanme:st areidsalsotihiiokesscyaraganetoprolol,
albuterol etc., antagonists of the
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 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 abnormalities and in particular to a
significant reduction in the induced infarct size and its severity. NHE
inhibitors of the formula | are therefore advantageously used for the
manufacture of a medicament for the treatment of hypercholesterolemia;
for the manufacture of a medicament for the prevention of atherogenesis;
for the manufacture of a medicament for the prevention and treatment of
atherosclerosis, for the manufacture of a medicament for the prevention
and freatment of diseases induced by elevated cholesterol levels, for the
manufacture of a medicament for the prevention and treatment of diseases
induced by endothelial dysfunction, for the manufacture of a medicament
for the prevention and treatment of atherosclerosis-induced hypertension,
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angiotensin receptor and its receptor subtypes such as losartan,

irbesartan, valsartan, omapatrilat, gernopatrilat, endothelin antagonists,
rewid 20a8I062 3=nosine receptor agonists, inhibitory &MARRICSHNG0GE 54
potassium channels such as glibenclamjde, glimepiride, diazoxide, 10
cromokalim, minoxidil and derivatives thereof, activators of the

miRcHéhdRaN KRRLYER S BISESSHRP Bhiph S enRISKERTRY anghiptment of
inbibitocs cdEfodiempalesdidtmanbosels, ochites ofdtniceice A§ a resditament

offr:t}ew%&#@mm@eryﬁ@%%gm'bts?f éﬁeﬁq kﬂagﬂé GRARRd by

used as antunflammatory drugs. Me nlstlca y nota eint
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Pé‘déx‘?ﬂi@r’ﬁ‘t%’ddff-é@é{ﬂﬁéﬂ? BFec‘,‘EFHﬁ% Q;B%‘HFBE& kel d@/%%ﬁﬂgr%i?ﬁib%tmes

in ammatory disorders. Combination partnersw IC antage

2 0eR] SREGRSOIENSAE FEHHSE ot RA IR iR g icament
addititraliy desniitouac thaestttemhifitors shary adsrmimisheftaet myocardial

Sqmg}émﬂmﬂ&meéd B re}%@efsrB%Hﬁsdafﬁa %Wdam%hﬁﬁaé;%@fcgon for

I&ressmn of atherosclerotic Ie5|ons g eliminating a causal risk

FHiEofty MEBHEAYRY bR ISR BRH LS *aidifisorders in
sexmndargthype liidemipstities the seudrstamesfop sfenablly invibsarigimension

B e B ) o abists.
gﬂﬂé&ﬁﬁ{ ggcﬁﬂ Hﬁl‘lgé% n?gr@eslgg%ﬁ’galtg &OeﬁfyaﬂW@ dpgredient
inwibichrdayiene tberhitzodalipith destiepaefanatalyesiib\ansditBrditd reductase
for et facf*WWS“E?&%L%%E%ﬁtﬁ’ée“r’é?éﬁﬁﬁﬁéctﬁtﬁitrg R bout 2
or the ufactu
R bt AT
atNetbséndvibéie:, fof ﬂh@nﬁamfdetdreremamuieaméamw’ae pEvemistion with
32 ARgriceaERat 0l disrasesdpduse &Py Qlealrst&italesterol levels, for

the manufacture of a medicament for the prevention and treatment of

diseases induced by endothelial dysfunction, for the manufacture of a
meébieanant fnhibé preleadde afteetvermatetionefustleodistimdatethmage

h)z‘ﬁe&h?f&@noN&@h@Wfﬁ%%f’d@éﬁ@@@g\@@%@aéélF@'ttﬂf‘e syndrome of

mango?ﬁ elial 053?51!“ 38' !cgrgn %hfgr hﬁg!rt%\!{gng%l \6}2%&?{%% armaceutaca!s 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 suitable for the treatment of non-insulin-
dependent diabetes (NIDDM), in which case for example insulin resistance
is restrained. it may in this connection be beneficial, for enhancing the
antidiabetic efficacy and quality of the effect of the compounds of the
invention, to combine them with a biguanide such as metformin, with an
antidiabetic sulfonylurea such as glyburide, glimepiride, tolbutamide etc.,
with a glucosidase inhibitor, with a PPAR agonist such as rosiglitazone,
pioglitazone etc., with an insulin product of different administration form,
with a DB4 inhibitor, with an insulin sensitizer or with meglitinide.

Besides the acute antidiabetic effects, NHE inhibitors counteract the
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atherosclerosis-induced thromboses, for the manufacture of a
medicament for the prevention and treatment of ischemic damage

iNWCeR06/bgadTholesterolemia and endothelial dysfRQCTER 2006/009654
postischemic 5 reperfusion damage, for,the manufacture of a medicament

for the prevention and treatment of cardiac hypertrophies and
cHBIHIRRIpaMicY & epemlsaiinrsnebdiphetes @nt)cadr therefore be used
masyfasittia ot aticsididemiert Jesvbatisaventonaitthsatipheat-otamage from
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lowaspetia pa niaviashatimpavteneiththistesrbrng®about a hypolipidemic

effect and thus increases the hypolipidemic properties of the NHE

inhibitor of the formula I, represents a favorable combination with

erdWERcth Ergs PredReeidaeds Rplechreaiiartsaoningt Rpute ischemic
inkiEts ead theftedibaypenie il naenddih etidxddmgagep ef uaidougvents,

Origins. Y_}{i@dhi%ﬁé?é%@iﬂrbaﬁ%e%ﬁﬂkiﬁ%i”%&%@Sﬁg’ﬁ}? disorders and

f
endothelial dysfunction, NHE inhibitors are valuab rm c%utlcasfor )
thiNRRVEIRIS QhdMRedila BRERRIRD PIEGEHBRIMENGEY AR F YacEiRg with
difeaseandspéaimhsintethetemrimadig gty retwvegegesispmodeds and which

athrroselgrasi defiasntrisular hurertihy epd dilgied B%S@@MB%%%M may

and thrombotic disorders. NHE inhibitors are additignally suitable

&M nARFRLN R e R SHAGENS FRBHIAN WhRRecRAkGlogical,
exarapleldisdlimasisataieord0 isdesadimadritthmyionghsgiognestiod beuch as

AR Nl 5 BBt LERE At SRS PR Bl ehich are
gleaepiiadtaibutadity etgs-reithed ghhersidass inhibitong avith anBRARfunction
agRBISIoR U aSIOSIBA7IRS s FRRIOENIRERNR RlonVERiAR IsAindroduct
oféﬁllffe&lrczg admlnlstrathqn (@lrm, Wlth_arDB4 inhibitor, ywth an msullnt it aoe.
SENSAAR S MAPHRGHINGS. B F9&TRBELIEUHRIA RPN NN 29
intékatexs camifesdatidrs of wear of organs, are, for example, the inadequate
response and reactivity of the blood vessels to contraction and relaxation
reactions. This age-related decline in the reactivity of vessels to constricting
and relaxing stimuli, which are an essential process of the cardiovascular
system and thus of life and health, can be significantly eiiminated or
reduced by NHE inhibitors. An important function and a measure of the
maintenance of the reactivity of vessels is the blockade or retardation of the
age-related progression of endothelial dysfunction, which can be eliminated
highly significantly by NHE inhibitors. NHE inhibitors are thus outstandingly
suitable for the treatment and prevention of the age-related progression of
endothelial dysfunction, in particular of intermittent claudication. NHE
inhibitors are thus outstandingly suitablie in addition for the treatment and
prevention of heart failure, of congestive heart failure (CHF) and for the
treatment and in particular for the prevention of age-related types of
cancer.
Combination with hypotensive medicaments such as with ACE inhibitors,
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WO 2006/032372 PCT/EP2005/009654 25 development of late
complications of diabetes and can therefore be used as pharmaceuticals
foVMBe30e6HBE8V and treatment of late damage from BGB&EF2806HA8654
diabetic nephropathy, diabetic neuropatfy diabetic retinopathy, diabetic

cardigmyopathy and other disorders arising as a5 gensequence 0 i
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chronically progressive aging process and which 15 are also independent
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cambfﬂxgémard@mmm thus of life and health, can be significantly
eIiminated or reduced by NHE inhibitors. An important function and a
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The compounds are also suifable as agents for controliing sucking
parasites in human and veterinary medicine and in crop protection.
Preference is given in this connection to the use as agents against biood-
sucking parasites in human and veterinary medicine.

Said compounds are therefore advantageously used alone or 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 bowel function, of high blood pressure, of essential hypertension, of
central nervous system disorders, of disorders resulfing from CNS
overexcitability, epilepsy and centrally induced spasms or of anxiety states,
depressions and psychoses, of ischemic states of the peripheral or central



10

15

20

25

30

35

inhibitors are thus outstandingly suitable in addition for the treatment and
35 prevention of heart failure, of congestive heart failure (CHF) and for the

tréfln2otgraBxgrarticular for the prevention of age-reREWEPE0E/000654
cancer. Combination with hypotensive rgzdicaments such as with ACE
inhibitors, WO 2006/032372 PCT/EP2005/009654 26 angiotensin
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| ; nyention
D I o e R A e ebbncary
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particular types of hypertension, but also of atherosclerosis, of diabetes
e.lat ligati [ li [ '
e R R ot Moy et uee

VERTRAISHA R eBTRF By t@moMR 1B RoRkeR O theotitexiasmula | and/or
dishasemcautiedlyy swotptablepadits|ananeofiotoghtivid betmadmohaceutically
maliidisgases alAUDAGS Al ,'d'é’i%ﬁ{f BP‘;@%JFA%%RUR% other
are also suitable as agents for controlling sucking parasites in human

aRGIERAFRIRIINRLRGHEEIG IR HRSE D RIteRRIMasRMirale is given in this

connection to the use as agents against blood- sucking parasites in

hwRaRckYREsRaYHRAdIERR pRal %’@BW‘?&P%@O%WUB | or the

SRR RRE  SEATE PR SRR SRR SRANRRRRSIRIUFigred for example

medibpmearéntenel iy eatniramnt os puizotylaindraienously, rectally, nasally, by
inhalation, subcutaneously or by a suitable transcutaneous d'osage form,
the preferred administration depending on the respective manifestation of
the disorder. The compounds of the formula | can moreover be used alone
or together with pharmaceutical excipients, specifically both in veterinary
and in human medicine and in crop protection. The pharmaceuticals
comprise active ingredients of the formula | and/or pharmaceutically
acceptable salts thereof generally in an amount of from 0.01 mg to 1 g per
dose unit.

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

For a form for oral administration, the active compounds are mixed with
additives suitable for this purpose, such as carriers, stabilizers or inert
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impairments of respiratory drive, of respiratory disorders, sleep-related
respiratory disorders, sleep apneas, of snoring, of acute and chronic renal
digpgleroeioaasggaenal failure and of chronic renal fapurg/BRRIBIDTRIES 4
35 of bowel function, of high blood presggre of essential hypertension, of
central nervous system disorders, of disorders resulting from CNS
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pr, admi ecti n

R e T g i of

toRBHREPIRIR FRARYR QIR BXRIPRIRSABheNRAY IRARTIPUSISF RiRKfRions of

amlelendm!lvan maediignet apid ihecrizprpratedtian. F hehpihararaceiditslsacceptable

C redie fa I / rmaceu

SRS S QIR SRR B LRI, f s
solvents. The formulation ‘may, if required, also comprgse other
pharmaceutical excipients such as surfactants, emulsifiers and stabilizers,
and a propellant gas. Such a preparation normally comprises the active
ingredient in a concentration of about 0.1 to 10, in particular of about 0.3 to

3% by weight.

The dosage of the active ingredient of the formula | to be administered and
the frequency of administration depend on the potency and duration of
action of the compounds used; additionally also on the nature and severity
of the disease {o be freated and on the gender, age, weight and individual
response of the mammal fo be treated.

On average, the daily dose of a compound of the formula | for a patient
weighing about 75 kg is at least 0.001 mg/kg, preferably 0.1 mg/kg, to a
maximum of 30 mg/kg, preferably 1 mg/kg, of body weight. In acute
situations, for example immediately after suffering apneic states at high
altitude, higher doses may also be necessary. Up to 300 mg/kg per day
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dose unit. 30 The skilled worker is familiar on the basis of his expert
knowledge with the excipients suitable for the desired pharmaceutical

fof¥kAIABBR/MRZIdEs solvents, gel formers, supposito GL4eR200m809654

excipients and other active ingredient ¢agriers it is possible to use for

exampls.aplioxdanis. dispersants. smiliiess, ARiaS MASALle for an
flavors, preservatives, 35 solubilizers or colorants. For a form for ore
adiiEtRAlRN R Biavsivensasanddardaiikewsatsandariviydesddple fepe or
thisdrerFosexeuaplesipasiearssistsibilzssaor inert WO 2006/032372
PCT/EP2005/009654 28 diluents, and converted by conventional

methods into suitable dosage forms such as tablets, coated tablets, hard
gélasaritinuseaef a¥paBeniscane IR GMesolutions. Examples of inert
carriers which can be used are gum arabic, magnesia, magnesium

C%Q%}?lﬁ% Rﬁ%ﬂgﬂg %%%Dhate, 5 lactose, glucose or starch, especially

corn starch. 1t is moreover possible for the preparation to take place both

as dry and as wet granules. Examples of suitable oily carriers or solvents
arevEgEErable aadsvinpalorils,—sugisiaibatiofiower onatafishidiver oil. #Qdretion —
subcutaneous, Itb%%sgggous or intravenous administration, the active
compounds used are converted, if desired with the substances usual for
trdgfdfbose, stiBRtEdRBlubilizers, emulsifiers or further excipients, into
SONRIBL, suspelzoinidgeimdiersExanidestcb3uital|Sapkbiiacits Biesh; max.
water, physiologir(‘eegss%irg%p @E‘éb&ﬂacﬁ%ﬂ@@nﬁfﬁpam’" glycerol, as

15 well as sugar solutions such as glucose or mannitol solutions, or also a
m¥lre of the VBPR¥ESSolvents mentioned. Suitable as pharmaceutical
fofid&lation for éetnainistrafioraim the form of aerosols or sprays are for
example solutions, suspensions or emulsions of 20 the active ingredient

of the formula | in_ a pharmaceutically acceptable solvent such as, in

p&rRIRIE etland? & WP Or 2 MBHE b St SlbReht HtieXeryeipkgien-1-
mgyamh ireojpineshydl $ 2 cdrese lofbeni gphaimadieatical excipients such as
surfactants, emulsifiers and stabilizers, and a propellant gas. Such a
preparation normally comprises the active 25 ingredient in a concentration

of about 0.1 to 10, in particular of about 0. f o
HN

<
cl i
9O
CH,

Cl

320 mg of 1,2-diethoxy-3,4-dioxo-1-cyclobutene (diethyl squarate) were
added to a solution of 0.58 g of 4-(4-aminophenyl}-8 8-dichloro-2-methyl-
1,2,3,4-tetrahyadroisoquinoline in 40 mi of anhydrous ethanol and, after
stirring at room temperature for 48 hours, the precipitate was filtered off.
Colorless crystalline solid, decomposition point: 240°C.

Example 2: 6,8-Dichioro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhamino]phenyl-1,2,3 4-tetrahydroisoquinaline
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3% by weight. The dosage of the active ingredient of the formula Ito be
administered and the frequency of administration depend on the potency
af¥Q2806/P3RB0action of the compounds used; addTfoh ik 2085 @08k54
nature and severity of the disease to be3ggeated and on the gender, age,
weight and individual response of the mammal to be treated. On average,
the daily dose of a compound of the formula | for a patient 35 weighing
about 75 kg is at least 0.001 mg/kg, preferably 0.1 mg/kg, to a maximum
of 30 mg/kg, preferably 1 mg/kg, of body weight. | te situations, for
example immediately after sufferingpreic staies at high altitude, higher
doses may also be necessary. Up mg/kg p&r day WO 2006/032372
PCT/EP2005/009654 29 may be nesgssary ispartiddlar on i.v.
administration, for exam?g for an infg pat(%nt in intensive care. The
daily dose can be divided intg"ohexotr rmere, for example up to 4, single
doses. 5 Descriptions of expetiments arkd\examples List of abbreviations
used: ADMET adsorption - distijbutior - mé&elpolism - excretion - 10
toxicology MeOH methanol MPRC Cartridge L-026-30; 5160 40-63 m;
Super Vario Flash; max. press. 3 bar Gotec-Labortechnik GmbH solv.
solvent 15 THE tetrahydrofuran Example 1.:

6,8°Bichigroo?-idtiayeth gy 2. dthixycs 4ayiciabuyiciobufdisthy! squarate) were

yirmgwphanydilidod HierepydioisaaumalinmdbRe i &, Btifehloro-2-methyi-
1,2,3,4-tetrahydroisoquinoline in 40 ml of anhydrous ethanol and, after
stirring at room temperature for 48 hours, the solvent was distilled under
reduced pressure in a rotavapor. The oily residue was separated by MPRC
chromatography with a solvent mixture of equal parts by volume of ethyl
acetate and toluene. Yellow crystaliine solid, m.p. 188-194°C.

Example 3. 6,8-Dichloro-2-methyl-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyaminojphenyl-1,2,3,4-tetrahydroisoquinocline

)

Cl

Cl

0.07 ml of 1,2-diethoxy-3 4-dioxo-1-cyclobutene (diethyl sguarate) was
added to a solution of 150 mg of 4-(2-aminophenyl)-8,8-dichloro-2-methyi-
1,2,3,4-tetrahydroisoquinoline in 10 ml of anhydrous ethanol and, after
stirring at room temperature for 70-80 hours, the solvent was removed by
distillation under reduced pressure in a rotavapor. The residue was
dissolved in a little ethyl acetate and left io stand at room temperature for
about 4 hours and in a refrigerator at 0-5°C overnight. The crystalline



3 20 CI 320 mg of 1,2-diethoxy-3,4-dioxo-1-cyciobutene (diethyl squarate)
were added to a solution of 0.58 g of
4-YMQAABIABRYT 2, 8-dichloro-2-methyl- 1,2,3,4-tetraRATIEFZGNBINROHS54

40 ml of anhydrous ethanol and, after 2§ stirring at room temperature for

Ibheusane ecisieie B el o GRiFe SHEE 88 s5c.

composition poin
6,8-Dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylExaimpliehanyd; 8. Dechtte babydeisaaispliar WO2086/0823dBdxocy clobuten-

Il

e&‘é“{’ Fe?ﬁy gcc)]lﬂ%?ate) were 5 added to

5 asolution of 0.125 g of 4-(3-aminophenyl)-6,8-dichloro-2-methyl- 1,
2,3,4-tetrahydroisoquinoline in 40 ml of anpydrous ethanol and, after
stirring at room temperature for 48 hours, thg_solvént was distilled under
reduced pressure in a rotavapor. The oily residde was separated by
MPRC chromatography with a solventHmikturenof equal parts by volume of
ethyl 10 acetate and toluene. Yellow crystalline3olid, m.p. 188-194C.
Example 3: 6,8-Dichloro-2-methyl-4-[2 ethOxy-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4-tetrahydroisoq ne ©CIHHO ,CH3 15Cl
0.07 ml of 1,2-diethoxy-3,4-dioxo-1-cyclab Lg_tlene (diethyl squarate) was
added to a solution of 150 ragof I -apifiophenyl)-6,8-dichloro-2-methyl-

© PN 3 b ATt were 5 addea

Cl

0.28 g of 1,2-diethoxy-3,4-dioxo-1-cyciobutene (diethyl squarate) was
added to a solution of 0.51 g of 4(S)-(4-aminophenyl)-6,8-dichioro-2-

10 methyi-1,2,3 4-tetrahydroisoquinoline in 40 ml of anhydrous ethano! and
stirred at room temperature for 6 hours, and the solvent was removed by
distiliation under reduced pressure in a rotavapor. The residue crystallized
under diisopropyl ether. Colorless crystalline solid, m.p. 208-212°C.

15 Example 5: 6,8-Dichloro-2-methyl-4(S)-{3N-(2-ethoxy-3,4-dioxocyclobuten-
1-yhaminolphenyl-1,2,3,4-tetrahydroisoquinoline

20 0.2 g of 1,2-diethoxy-3,4-dioxo-1-cyclobutene (diethyl squarate) was added
fo a solution of 0.366 g of 4(S)-(3-aminophenyl)-8,8-dichloro-2-methyl-
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1,2,3,4-tetrahydroisoquinoline in 10 ml of anhydrous ethanol and, after 20
stirring at room tem 6é)erature for 70-80 hours, the solvent was removed by

didia 20 BHR2IEduced pressure in a rotavapor. The P&STdEE]RR5/009654

dissolved in a little ethyl acetate and left3p stand at room temperature for

00810 LRRBIUGE] 21 el RAIB NS Rl anc strres at

corpBsteaperaive dend ﬁp(glr%aq@sbﬁ FluaTPlavas removed by distiltation

6 armghleé@&metbyééé@be[w @d‘?ﬁ’t@’%@@ﬁ dﬂ%g%@é%eﬂ%FtHallﬁegHunder
raisoquinoline -

3 @?g%%%wﬁ i}}% d|e 8%‘% 8;((% cyc?(? ateh arate)

was added to a solution of 0. 51 g of 4(S)-(4-aminophenyl)-6,8-dichloro-2-

LEmtyil & & rairam g e (LU mIes ot
ﬁ%rﬁ?}%ﬁl Rgﬁé{ §r3t?é?r£%r %Po‘?é‘cr;s ua%rﬁ‘g“trpg solvent was removed
rre

uced press re’in arotavapor. The residue
crystalllzed under diisopropyl ether. Colorless crystalllne solid, m.p.
208-212C. 15 Example 5:
6,8-Dichloro-2-methyl-4(S)-[3N-(2-ethoxy-3,4-dio ocyclobuten-
1-yl)amino]phenyl-1,2,3,4-tetrahydroisoquinolingy H O--" ~O CINCH 30

Cl 20 0.2 g of 1,2-diethoxy-3,4- dloxo@fbuﬁ‘w squarate) was
added

0.309 ml of 1,2-diethoxy-3 4-dioxo-1-cyclobutene (diethyl squarate) was
added to a solution of 0.64 g of 4(R)-(2-aminophenyl)-6,8-dichloro-2-
methyi-1 ,2,3,4-tetfahydroisoquinoline in 40 m| of anhydrous ethanol and
stirred at room temperature for 50-60 hours, and the solvent was removed
by distillation under reduced pressure in a rotavapor. The residue
crystalized under diisopropyl ether. Colorless crystaliine solid, m.p. 205-
210°C.

Example 7: 6,8-Dichloro-2-methyl-4-[4N-(2-hydroxy-3,4-dioxocyclobuten-1-
yl)aminolphenyl-1,2,3,4-tetrahydroisoquinoline hydrochioride
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to a solution of 0.366 g of 4(S)-(3-aminophenyl)-6,8-dichloro-2-methyl WO
2006/032372 PCT/EP2005/009654 32 1,2,3,4-tetrahydroisoquinoline in
oY @M%?tirszethanol and stirred at room tempeP&Jr@%?@%@l?@,eM
and the solvent was removed by distillaBBn under reduced pressure in a
rotavapor. The residue crystallized under diisopropyl ether. Colorless
crystalline solid, m.p. 198-202C. 5 Example\6:
6,8-Dichloro-2-methyl-4(R)-[2N-(2-ethoxy- oxocyclobuten-
1-yI)amino]phenyl-1,2,3,4-tetrahydroi§§ﬂ' e | 0O CIHONCH CI
10 0.309 ml of 1,2-diethoxy-3,4-dioxo-1{cyclobytgne (diethyl squarate)
was added to a solution of 0.64 g of # (2-aminophenyl)-6,8-dichloro-2-
methyl-1,2,3,4-tetrahydroisoquinolin ml of anhydrous ethanol and

15 by distillation under reda‘?ed pressure
crystallized under diisopropyl etaér.0lortess crfé’t e solid, m.p. 205-
210C. Example 7: N
6,8-Dichloro-2-methyl-4-[4N-(2-hydroxy=3,4-dipcyclobuten-1- 20
yl)amino]phenyl-1,2,3,4-tetrahydrgisoquinoline hydrochloride WO
2006/032372 PCT/EP2005/009654 33 O O HNOH CIH x HCI N'CH

Ha rotavzﬁ I The residue

A solution of 97.3 mg of lithium hydroxide hydrate (LIOHxH20) in 15 ml of
H2O was added to a solution of 100 mg of 8,8-dichloro-2-methyl-4-[4N-(2-
ethoxy-3,4-dioxocyclobuten-1-yllaminolphenyi-1,2,3 4-tetrahydroisoquino-
line (Example 1) in 15 mi of THF, and the mixture was boiled with a reflux
condenser for 15 hours. The THF was evaporated in a rotavapor and the
aqueous solution was treated with 2N HCI. The resulting suspension was
stirred at room temperature for about 1 hour and the precipitate was filtered
off. Coiorless crystaliine product, m.p. >310°C.

eExample- 8: 6,8-Dichloro-2-methyl-4-[3N-(2-hydroxy-3,4-dioxocyclobuten-1-
yllaminojphenyl-1,2,3,4-tetrahydroisoquinoline hydrochloride

was obtained in analogy fo the method described in Example 7 from 8,8-
dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-ylyaminojphenyl-
1,2,3,4-tetrahydroisoquinoline. Solid which sublimes above 110°C.

Example 9: 6,8-Dichloro-2-methyl-4-[2N-(2-hydroxy-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3,4-tetrahydroisoguinoline hydrochloride
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3 CI A solution of 97.3 mg of lithium hydroxide hydrate (LiIOHxH20O) in 15
ml of H20 was added to a solution of 100 mg of

6, BLERHRAIBB3eTRY1-4-[4N-(2- 5 PCTIEP2005/009654
ethoxy-3,4-dioxocyclobuten-1-yl)amino]ghenyl-1,2,3,4-tetrahydroisoquino
line (Example 1) in 15 ml of THF, and the mixture was boiled with a reflux
condenser for 15 hours. The THF was evapeyated in a rotavapor and the
aqueous solution was treated with 2K CI.
stirred at room temperature for ab our ghd the precipitate was

»
.

6,8-Dichioro-2-methyl-4-f3N-(2-hydgxy-3,#-dioxocyclobuten-I-
yl)amino]phenyl-1,2,3,4-tetrgf C soqgyinoline hydrochloride H OH /I N

O HCIl~,xHCI NCH 3 15 As obtqined in Arfalégy to the method
described in Example 7 from 68- CH,
dichloro-2-methyl-4-[3N-(2-eth@xy-3,4-dioxocyclobuten-1-yl)amino]phenyl-
1,2,3,4-tetrahydroisoquinoline. Solid which sublimes above 110C. 20

Example 9: , ) )

6 8a5iPIRsANehistAN AR IR Wi FeRiiDd - trseienbutexample 7 from 6,8-
ylinohiroiplemedtiyd-3./R et abiogoguineine byduatendeWysinolphenyl-

2008/932 R G dIECIMMOME et iR Voie! 1.8 EHbC! 3

Example 10: 8,8-Dichloro-2-methyl-4-[4N-(2-amino-3 4-dioxocyclobuten-1-
yhamino]phenyl-1,2,3,4-tetrahydroisoquinoline

100 mg of a suspension of 6,8-dichioro-2-methyl-4-[4N-(2-ethoxy-3,4-
dioxocyclobuten-1-ylyaminojphenyl-1,2,3,4-tetrahydroisoquinoline (Example
1) in 3 ml of methanol was stirred with 3 ml of a methanolic ammonia
solution at room temperature for 3 hours, and the crystals were filtered off
and washed with a little methanol. Colorless crystalline substance, m.p.
>310°C.

Exampie 11. 8,8-Dichloro-2-methyl-4-[3N-(2-amino-3 4-dioxocyclobuten-1-
ylyamino]phenyl-1,2,3 4-tetrahydroisoguinoline
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Cl was obtained in analogy to the method described in Example 7 from

6,8-5

di¥¥iSrdCRBARERB TR 2N- (2-ethoxy-3,4-dioxocyclobuterPLYHERZOSBNNSE 54
1,2,3,4-tetrahydroisoquinoline. Crystalling solid, m.p. >310C. Example 10:
6,8-Dichloro-2-methyl-4-[4N-(2-amino-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4- tetrahydrmsoumolme 10,83;0 HNNH 2 GIH

CH 3 C1 100 mg of a suspension of

6,8-dichloro-2-methyl-4-[4N-(2-ethox

-te hydr(g)lsoquinoline
(Example 15 1) in 3 ml of @Grethan stirred with 3 ml of a methanolic
[ re far 3 hours, and the crystals were
1_polorless crystalline

6,8-Dichloro-2-methyl-4-[3N-(2-amino-3,4-d ioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline WO 2006/032372

P%@%%@Qﬂ@@%ﬁ%r%@o@g\%ztﬁbon%t%ﬁ Eéé’&ﬁ%@@t%”%&wé'o% by

to the method d 10 by reac
ol deeae LS B R igrocylobutn.
ylyé)amo]pﬂwwnm Q@M@n&hmmmoimlmhwnléthm:&ihaanimoammoma

SBliab (- Tl HRAHHIRURSRNSR D Ph 3310 00 C,

Example 12: 6,8-Dichloro-2-methyl-4-[2N-(2-amino-3,4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3 4-tetrahydroisoquinoline

HN
‘ 2 o
N :2\
H
cl H o
I
CH,
G

was obtained in analogy fo the method described in Example 10 by
reacting 6,8-dichloro-2-methyl-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
yl)aminojphenyl-1,2,3 4-tetrahydroisoquinoline with methanclic ammonia
solution. Colorless crystaliine substance, decomposition point above
170°C.

Example 13: 6,8-Dichloro-2-methyl-4(S)-[4N-(2-amino-3 4-dioxocyclobuten-
1-yhaminojphenyi-1,2 3 4-tetrahydroisoquinoline
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Example 12: 6,8-Dichloro-2-methyl-4-[2N-(2-amino-3,4-dioxocyclobuten-I-
ﬁ{rﬁgg nyl-1,2,3,4-tetrahydroisoquinoline 10 H,NO CIOH N,CH 3
é)@l%a?iﬁ%nalogy to the method described m@‘&lﬁﬁamﬁﬂw%m
reacting 6,8-dichloro-2-methyl-4-[2N-(2-gghoxy-3,4-dioxocyclobuten-1- 15
yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline with methanolic ammonia
solution. Colorless crystalline substance, dégogmpgsition point above
170C. Example 13:
6,8-Dichloro-2-methyl-4(S)-[4N-(2-amingy3;4-digxocyclobuten- 20
1-yl)amino]phenyl-1,2,3,4-tetrahydroisoquinolineN¥0 2006/032372
PCT/EP2005/009654 36 OO HNb N I ~H CH 3 Cl was obtained
in analogy to the method described in le 10 by reacting
6,8-dichloro-2-methyl-4(S)-[4N-(2- ethoxy-Bferloxocyclobuten 1-5
yl)amino]phenyl-1,2,3,4-tetra e with methanolic ammonia
solution. Colorless crystalline sub . >310C. Example 14:
6,8-Dichloro-2-methyl-4(S)-[3N-(2-a¥r ‘ct[mgocyclobuten-
1-yl)amino]phenyl-1,2,3,4- tetrahydrgjsoqumollne 10

was obtained in analogy to the method described in Example 10 by
reacting  6,8-dichloro-2-methyl-4(S)-[4N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylaminolphenyl-1,2,3 4-tetrahydroisoquinoline with methanolic ammonia
solution. Colorless crystalline substance, m.p. >310°C.

Exampie 14: 8,8-Dichloro-2-methyl-4(S)-[3N-(2-amino-3,4-dioxocyclobuten-
1-yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline

was obtained in analogy to the method described in Example 10 by
reacting  6,8-dichloro-2-methyl-4(S)-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline with methanolic ammonia
solution. Colorless crystalline substance, decomposition point above
190°C.

Exampie 15: 8,8-Dichloro-2-methyl-4(R)-[2N-(2-amino-3,4- dloxooyciobuten-
t-yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline
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H NHZ NV'O H CIN. CH 3 CIl was obtained in analogy to the method
described in Example 10 by reacting
6,H‘-’@cﬂﬂﬂ@@%@&l#(sy[3N-(2-ethoxy-3,4-d ioxocy b U{EF-RC0H/009654
yl)amino]phenyl-1,2,3,4-tetrahydroisoquiyoline with methanolic ammonia
solution. Colorless crystalline substance, déépmpositign point above

190C. Example 15:

6,8-Dichloro-2-methyl-4(R)-[2N-(2-alx; 4-dj yclobuten- 20

1-y|)amino]phenyl-1,2,3,4-tetrahydr}qisquinNhne 2006/032372
A HT

PCT/EP2005/009654 37 &iZN 1 Ni,"iCH CRwas obtained in

analogy to the method descril j[Example 10 by reacting

6,8-dichloro-2-methyl-4(R)-[2Nx{2-ethoxyhg,4-dioxocyclobuten-1- 5

yl)amino)phenyl-1,2,3,4-tetrahyd oisoquinol%swith methanolic ammonia

solution. Colorless crystalline suGstance, m.p. 215-220C. Example 16:

General method for preparing 4-[N-(2-amino-3,4-dioxocyclo-

buten-1-yl)amino]phenyl-1,2 3,4-tetrahydroisoquinolines (XI1X) 10 R10 0

Rﬂﬁwé@n%g%@r@g%@ % o’%l?ﬁ?!ﬂ& §06“?8"(RT READAEG 10 by

XVgaeting  6,8-dichloro-2-methyi-4(R)-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
yl)aminojphenyl-1,2,3 4-tetrahydroisoguinoline with methanolic ammonia
solution. Colorless crystalline substance, m.p. 215-220°C.

Example 16. General method for preparing 4-[N-(2-amino-3,4-dioxocyclo-
buten-1-yhaminojphenyl-1,2,3 4-tetrahydroisoquinolines (XIX)

Ri4.. .R13
imN
RE
-
N RS
H R4 5
2o R1 RS
XVl l .
R N
R4
XVH XX

1-2 mmol of amine of the formula XVIII were added to a solution or
suspension of 1 mmol of a squaric ester of the formula XVII in 50-100 ml of
anhydrous methanol, and the reaction mixture was stirred at room
temperature or with gentle heating for 3-24 hours, following the progress of
the reaction by thin-layer chromatography or LC-MS analysis. The final
product XIX was removed by filtration and washed with a little methanol if
the compound separated as precipitate out of the solution (variant a).

If the final product precipitate could not be isolated as precipitate, the
solvent was removed by distillation under reduced pressure in a rotavapor,
and the usually oily residue was induced to crystallize under a soivent such
as, for example, under diisopropy! ether (variant b).

In other cases, the residue was purified by preparative MPRC



R3N.R$ R3I1iN, R5 R4 R4 XVII XIX 1-2 mmol of amine of the formula
XVIIl were added to a solution or suspension of 1 mmol of a squaric ester

of e #RRRIB3R¥H2n 50-100 ml of 15 anhydrous metRGIVER20AE/009654

reaction mixture was stirred at room temggerature or with gentle heating for

3- lowing t f th tion by thin-|
o e B3 Bl e R R Rt eparts by
by'AldERPRAEIEREE WhiPEdRterBtHaREr aheeshanninet sepabdtee of 10
agppresipiais aveobtharslitiemivatand ae. 2P Volneninaf Bradueine, 5 parts by

precipitate not be isalated as precipitate, the solvent yvas removed
o T B8 R 8 e P o L MG ohpart by
redRibee 88 Affacelonndii sEmenitder a solvent such as, for example,

under diisopropyl ether (variant b). In other cases, the residue was purified

by-preparati P 2006/032372 PCT/EP2005/009654 38
cmreﬁa%ﬁi{gﬁ%étﬁgk%ga@g ?\?ggfgntig ,'ﬁ%ﬁg a’%iﬁlﬁe?ﬂf%‘f’m p;ﬂ@%ywere
valiRRE GIdiB tRGRATE RkSWED EES MEroet methanol or a mixture of 10
parts by volume of ethyl acetate, 5 parts by volume of n-heptane, 5 parts
by volume of methylene chloride, 5 parts by volume of methanol and 1
part by 5 volume of 28% strength ammonia. The examples of the
invention indicated in the following table were prepared in accordance
with this method. WO 2006/032372 PCT/EP2005/009654 39 Example
Name Formula XIX Reaction M.P. C conditions 17 6,8-dichloro-2-00
Variant a 260-265 methyl-4-[4N-(2-N cyclohexyl-N- HNf N
methylamino-3,4- / dioxocyclobuten-1 yl)amino)phenyl



H 1,2,3,4-tetrahydro- Cl isoquinoline N, CH CI 18 6,8-dichloro-2- O

Variant b, 208-214 methyl-4-[4N-(2- crystallization dimethylamino-3,4-
frdMR AR &A Riobuten-1- N--~ acetate yl)amino]SHeRJEP2005/009654
1,2,3,4-tetrahydro- isoquinoline CIH N@# s C)i 19 6,8-dichloro-2-00
Variant b, 275-280 methyl-4-[4N-(2- crystallization diethylamino-3,4- HN1

from-a—dioxocyclobuten-I—N-mixture-ofyhaminelphenyl-ethyl-acetate
Exampie] 2 3 4-tétearsydro- Hland isoquinolfiten@izdigopropyl ether Nd@dS@in m.p. °C

WO 2006/032372 PCT/EP2005/009654 40 20 6,8-dich|oro-f (ORY/-T4ETals
b, 240-247 methyl-4(S)-[4N-(2- / crystafization dimethylamino-3,4- HN

7 frof B Hkocyclobuten-I- ESE acetiggmino]phenyl Variant a 260-265
1, 2r&sthtedreihiytB-ol- isoquinoline H
cyclohexyl-N- HN
methylamino-3.4- ‘Q
dioxocyclobuten-1-
yhamino]phenyl-
1,2,3 4-{etrahydro-
isoguinoline
18 6,8-dichloro-2- O O Variant b, 208-214
methyl-4-[4N-{2- crystallization
dimethylamino-3,4- HN from ethyl
dioxocyclobuten-1- acetate
yhaminolphenyi-
1,2,3,4-tetrahydro-
isoguinolineg
19 8,8-dichioro-2- : Q O Variant b, 275-280
methyi-4-[4N-(2- crystaliization
diethylamino-3 4~ HAN from a
dioxocyclobuten-1- N *—\ mixture of
yl)aminolphenyl- < ethy! acetate
1,2,3 4-tetrahydro- and
isoguinoling Ci A H diisopropyl
N 1 N ether
CH




C1 3 C1 21 6,8-dichloro-2- -N/ Variant ¢, 236-240 methyl-4(R)-[2N-(2- f-
J~p MPRC in B), dimethylamino-3,4- then dioxocyclobuten-1-11H O
cr %IH%%?F’)Z%mo]phenyl C] from ethyl 1,2,3,4-REIHFR2005008654

isoquinoline CH3 CI 22 6,8-dichloro-2- AN Variant c, decomposition H

20 m‘E%]héll-,Af&? 3N-(2- 7N, - - MPRC in'B), pomt 140C dimethylamino-3,4-
theh *HGREE@obuteh-1- 0 crystallization yljamino henyl- CY##6M 240-247
et memﬂ‘&% keéhydro- acetate isoquinolin C1 WO 2066/032372
HERZA0RMR09654 41 23 6,8-dichloro-2- ariant ¢, 145150
9{2 %&FN MPRC in B), (2N-(L-HUtyN)-N- HN then
%%\ FSUER T N\ crystallizat oxocycidbuten-1-| fRGREE
yI atvanipireayy-H djisopropyl 1,2,3,4 isoquinoline
CHS £k 24:8xdlichloro-2- 0 Variant cidecoy yl-4-[4N-(2-
MRPC in I?gé)omt at 130C dipropylaming
1soqumo
Ci
21 8,8-dichloro-2- Variant ¢, 238-240
methyl-4(R)-{2N-(2- MPRC in 8),
dimethylamino-3,4- then
dioxocyciobuten-1- crystallization
yhamino]phenyl- from ethyl
1,2,3 4-tetrahydro- acetate
isoquincline
22 8,8-dichioro-2- H \N . Variant ¢, decomposition
methyl-4(S)-{3N-(2- MPRC in B), point 140°C
dimethylamino-3,4- then

dioxocyclobuten-1-
yhamino]phenyi-
1,2,3,44etrahydro-

isoquinoline

@

crystailization
from ethyi

acetate




dioxocyclobuten-I - yl)amino]phenyl- 1, 2, 3,4-tetrahydro isoquinoline C) H
CH3 C 25 6;8-dichloro-2- 0 Variant ¢, >310 methyl-4-[4N-(2-(N MPRC in

BV RPBId3 287 dhethylamino)-3,4- dioxocyclobuten-PGyRERI2OAFEAPE 54
1,2,3,4- tetrahydro C) H isoquinoline NGH Cl WO 2006/032372

03 PC g 005/00965 42 26 6,8-dichlorgyZ2-{C) O Variant ¢, 206-210
methyIFTHE:G-(N- MPRC in B), methoxyethyl)eN- HN then| Variantc, 145130
m<=m?tbrhﬁﬁ%))-{3f%- crystallization diox obuten-I- ! fromhftRyl in B),
yhaminelphsny: acetate 1,2,3,4-tetrghydro="Cl H |soqumoI|nemCé}1—| 3 Cl27
6,8-dichloro-2- 9, Variant ¢, 220-225 mthyl -4 -(2- MPRC in B),
dieGIEARRESSY then dioxocyclofstiter | crystaizatior] crystallization
yl)adisxmsiysirenign/iA from from

yliaminolphenyl- diisopropyt
1,2,3,4-tetrahydro- ether
isoquinoline

24 8,8-dichloro-2- Variant ¢, decomposition

methyl-4-[4N-{2- MRPC in B) point at 130°C
dipropylamino-3,4-
dioxocyclobuten-1-
yllaminojphenyi-
1,2,3,4-tetrahydro-
isoquinaline
25 6.8-dichloro-2- Variant ¢, >316
methyl-4-[4N-{2-(N- MPRC in B)
isobutyl-N-

methylamino)-3,4-
dioxocyclobuten-1-
yhamino]phenyi-

1,2,3 4-tetrahydro-

isoguincline




1,2,3,4-tetrahydro- diisopropyl isoquinoline H ether/ethyl Cl acetate N,
CH 3 CI 28 6,8-dichloro-2- O Q Variant ¢, 165-175 methyl-4(S)-[4N-(2-

MBHREZRA03—82BPpo- (N-isopropyl-N- HN t then sitid?§ T/EP2005/009654

methylamino)-3,4- N

crystallization dioxggyclobuten-1- from

55 yllaminolphenyl- diisppropyl 1,2,3,4-tetgghydro- ether/ethyl iISoquinoline
actSid NCR-TI WO|2006/032372 PCT/RP2008009654 43 Ygrante, 206-210
6, 8rulitihletd4R-(@-0-Variant ¢, 134-144 m -4-[4N-(2-(N- MRRRLCiim &),
cyclapraRmaihyl- HN then N-propyiandinojy ' N crystallizatiop,.3,4- from
water dioxocyclobuten-l H yl)amino]ghenyl- Gl=1,2,3,4-tetrahydro ~ N,
isaam ¥ rg- | P / o crystallization
dioxocyclobuten-1- l N\ from ethyl
: 2
yhamino]phenyi- H acetate
1,2,3 4-tetrahydro- Ci /
isoquinoline I N
e,
Cl
27 g 8-dichloro-2- O 0 Variant ¢, 220-225
methyl-4(S}-[4N-(2- MPRC in B),
diethy lamino-3,4- then |
o HN
dioxocyciobuien-1- N crystaliization
yhaminolphenyl- < \ from
1,2.3,4-tetrahydro- diisopropyl
isoquinciing , ether/athyl
; acetate
28 8,8-dichloro-2- Q o Variant ¢, 165-175
methyl-4({S)}-[4N-(2- MPRC in B), (decompo-
(N-isopropyi-N- HN then sition}
methylamine)-3,4- N crystallization
dioxocyclobuten-1- / from
yhamino]phenyl- ditsopropyl
1.2,3 4-tetrahydro- g H ether/ethyl
isoguinoline acetfate




30 6,8-dichloro-2- Variant ¢, 125-135 H methyl-4(S)-[3N-(2- N _ N MPRC
in)‘g’)rgdiethglamino)-SA- ~0 then dioxocyclobuten-1- H d crystallization
yl

P

KRB23CR/ 33 from water 1,2,3,4-tetrahydroPid TYERRBOENR0S654

CH3 CI 31 6,8-dichloro-2- Variant ¢, 13%150 H methyl-4(S)-[3N-(2- N\~

29 MPRC In A), N-methyl-N O~Irthén O iSgpropyljamino- CI'H0—
cryREIRTAIRER 23 4- | from water dioxocycidbuten-d- N~ CH3)| Variantc, 134-144
yl)amsthpigHéNyR-0f-1,2, 3, 4-tetra hyd ro- ig oline WO 20069632372,
PCI/ER 54 44 32 6,8-dichoge KVariant ¢, 160-
m E%M S)-[4N- MPRC in B), (2N-ethy|-N- HN then isopropyl)amino- N
crySARMPATIN S 4- / | from dioxocy en-I- X! diiSopropyl| crystalization
yl)aino]phenyl- C[ H ether/ethyl 1 fetra dro-tate,ftdsmmater
is g%@gggmuwa er CH3 Cl 33 6% lorg-2- Variant ¢, 135-140
m &BXE‘.‘%M@WZ H N-&PRC in A), theR
1,2,3,4-tetrahydro-
isoguinoline N\CH_?,
Cl
30 . 8,8-dichloro-2- v \N Variant ¢, 125-135
methyl-4(S)-[3N-(2- N —\ MPRC in A),
diethylamino)-3,4- @ then
dioxocyclobuten-1- fp O © crystaltization
yl)aminojphenyl- from water
1,2,3 4-tetrahydro-
isoquinoline
31 8,8-dichloro-2- Variant ¢, 135-150
methyl-4(S)-]3N-(2- MPRC in A),
N-methyl-N- then

isopropyhamino-
34-
dioxocyclobuten-1-
ylyamino]phenyl-

1,2,3 4-tetrahydro-

isoguinoline

crystallization

from water




ylamino no \ f N O crystallization propyla )-3,4- dioxocyclobuten-1-s H C

from

water ﬁlgamino]phenyl-] 1,2,3,4-tetrahydro- isoquinoline C'H3 CI 34

6,56 2&ffant ¢, 138-143 methyl-4(S)-[3N-(2AFTIER2IAHH09654
N-pyrrolidino-3,4- N then dioxocyclobutef-1- Q crystallization
yl)aminolphenyl- CI H O from water 1;2,3,&tetrahydro isoqyipoline N,

3 cjé%gﬁ% 06/032372 PCT/EP2005/008§54 4535 6,8-¢itRiGib2-0 | 160-190
U | VegiantdéS28t8285 | methyl-4(S)-[4N-(2 N- ycIopropyIéMWiHB&,
3'4dnaseegyelo buten-1 yl)amino]phenyl 2,3,4-tetrahygyg,
isi%héir}gligea NiCI-_I 3 CI 36 6,8-dichloro-24 0 Varia 64-270 talliza
met - HELARE 2 N-pyrrolidino-3,4- joxocyclobyten-1| CYst@lizaton
yl)@mfno]phenyl- 1,2,3,4-tetrahydro- from

dioxocyclobuten-1- diisopropy!
yl)amino]phenyi- ol : o H ether/athyl
1,2,3 4-tetrahydro- acetate. then
iscquingline from water
33 8,8-dichloro-2- N\ Variant ¢, 135-140
methyl-4(S)-[3N-(2- oy N— MPRC in A),
N-methyl-N- N then
propylaming)-3,4- 0 crystaliization
diexocyclobuten-1- iH O from water
, ¢l
yhaminoiphenyl-
1,2,3,4-tetrahydro- N.
isoquinoline CH,
Cl
34 8.8-dichlorg-2- O Variant ¢, 138-143
methyi-4(S)-[3N-(2- H MPRC in A),
N-pyrrolidino-3,4- _ N then
dioxocyciobuten-1- o crystaliization
yllaminojphenyi- g from water
1,2,3 4-tetrahydro-
isoquinotine




isoquinoline C[ H NCH CI 37 6,8-dichloro-2- N Variant a 236-240 N
-methy - ZQN- 2- C3 methyl-N propylamino)-3,4-HH O

did¥EE

8RSL.2CP yl)amino]phenyl- 1,2,314-tetrahP&&/RR2G05/009654

isoquinoline Cl WO 20061032372 PCT/ER2005/009654 46 38

35

6,B-
berzy) N AR

VarianLh, 246-250
di x%cypofcy
dioxocyclobuten-1-
| ylhaminc]phenyi-
1,2,3 4-tetrahydro-

isoguinoiine

ichloro-2- Water,
Bdé"dﬁ% [%Bxtracted methylamino)-3,4-

acetsdy-RamthNdfbh
ispguinoline then N,CH3 crystallizatiopy (G

Cyclobut
1,238%-tetrahydro- C

3

added 158-162 metiy-4-[4N-(2-N- 10
with

enyl- variant ¢, 1 2,3,4-
romwater 39 6,8
dio

ethyl-4(R)-[2N-(2-
' HO

uten- |- acetate
isoquinoline CH

N crystafljzatt
mino]phenyl-

fesidue,

Byl dioxocy@sBtBn-1-
ahydro C[ MRRC in A),

-dichloro-2-
, from ethyl

280-285

35

6, 8-dichioro-2-
methyl-4({S)-[4N-(2-
N-pyrrolidino-3,4-
dioxocyclobuten-1-
yhamino]phenyi-

1,2,3 4-tetrahydro-

isoguinoline

HN

LM

Variant a

264-270

37

6,8-dichioro-2-
methyi-4(R)-[2N-(2-
N-methyl-N-~
propylamino}-3,4-
dioxocyclobuten-1-
yhaminc]phenyl-
1,2,3 442trahydro-

isoguinoling

Variant a

236-240




40 6,8-dichloro-2- Variant c, 190-194 methyl-4(R)-[2N-(2-- MPRC in A),

N

N- N the&ﬁ% _(p

Iamlno) -3,4- / crystallization dioxocyclobuten-1- ~

Jphenyl- HH 0 1,2,3,4-tetrahydro Réedq{(RRAEGRINDE8854

CI WO 2006/032372 PCTIEP2005/0096Gf4 47 41 6,8-dichloro-2- Variant

C, -224 methyl-4(R)-[2N-(2- MPRC in &), N-pyrrolidino-3}4- O then
38 dif)sfoézié/zﬁ%é%ﬁ%n-l- ON / crystallization yl)amino]pi@nyl- H O litoandlosits . 158-162
1, 2r@sthyedrEiiy thdd-C[ isoquinoline CH 3 CJ '8-dichloro-2+d/asigne,c,
ZJQT&;I_,Q, pethyl-4(R)-[2N-(2- -N MPRG -methyl-N- aNgzTodhen
is )Pnr g]%%mln% crystallization 3,4- Cl ter dioxocyclobuten-1
ylja H|1,2,3,4-tetrahydss iso/uinoline 43 6,%QiEM8ro-2-
Q@ QX&MH&@B&ZM methyl-4-[4 crystallization | acetate,
phenylaripAz3d- HN~~ from ethyl N variant ¢,
1,2,3,4-tetrahydro- Cl MPRC in A),
isoquinocline then
N. CH, crystallization
Cl from water
30 | 6,8-dichloro-2- > Variant b, 245-250
methyl-4(R)-[2N-(2- N N crystallization
diethylamino-3,4- O from ethyl
dioxocyclobuten-1- acetate
. ' X N
yhiaminc]phenyl- 0
1,2.3,4-tetrahydro-
isoguinoline
40 £,8-dichloro-2- Variant ¢, 190-194
methyl-4(R)-[2N-(2- MPRC in A),
N N- _\_. then

dipropylamino)-3,4-
dioxocyclobuten-1-
yliamino]phenyl-
1.2,3,4-tetrahydro-

isoquinoline

" crystallization

from water




dioxocyclobuten-1- H acetate yl)amino]phenyl- .,S 1,2,3,4-tetrahydro- C1
~,H isoquinoline IN, Cl| 3 44 6,8-dichloro-2- H Variant ¢, 224-230
maYI 20BMOBRZRZZ MPRC in A), methylamino-3,4- NAGIHEP2005/009654

dioxocyclobuten-1- C1 H, H O crystallizafon yI)amlno]phenyI from a little

1, .3 4-Tfetrahydro- NTH, ethyl acetate isoquinsjjine 3 CIr'WoO12006/032372

41 pgPIBP5H8B09654] 48 45 6,8-dichloro-2-Varignt c, 157-160/2r=nt o 220-224
methpEy{aRH2MNZMPRC in A), (1-hexylaminey;3,4- H then NVPRC in A),
di XQeyeiaRIen-4- crystallization yl)aei - fropma littl
1,2,3,4-tetrahydro- H 0 ethyl acetate ! N\CH3 &I 46 .
6.8 URRRIRR %ti”\/“arlantc 238-241 etk AN- HNG FlvftERiesfion
A); visepirsisitenyino-3,4- 0 then diod yclobu;ten -1- I\@rystal iZz@ioRater
y'ifﬂ@%@%%dr@' H H o 3,4-tetrahydro- ethyl acetate
SoqURoNR CH s
42 8, 8-dichioro-2- Variant ¢, 210-214
methyl-4(R)-[2N-(2- MPRC in A),
N-methyl-N- then
isopropyhamino- crystallization
3,4~ from water
dioxocyciobuten-1-
ylyamino]phenyl-
1,2,3 4-fetrahydro-
isoguinoline
43 6,8-dichioro-2- Variant b, 288-294
methyl-d-[4N-{2-N- crystallization
phenylamino-3,4- from ethyl
dioxocyclobuten-1- acetate
yl)amino]phenyl-
1,2,3,4-tetrahydro-
isoquinoline
44 8, 8-dichioro-2- MQ Variant ¢, 224-230
methyl-4-[2N-(2-N- O MPRC in A),
methylamino-3 4- NN then
dioxocyclobuten-1- cl Hod H O crystallization
yl)aminolphenyl- from g iittie
1,2,3 4-tetrahydro- ' N CH, ethyl acetate

isoguinoline i




Cl 47 6,8-dichloro-2- Variant a 278-281 methyl-4-[2N-(2-N- p
cyclo;[) ntg/lamlno t HN S J1 \\ diox ocyclobuten-1- H l)amino]phenyl- ClI

\Wdro- isoquinoline CH3 CI 48 6,8-difHidkEP 20864009654

279-283 methyl-4-[2N-(2N- HN MPRC 48A), (2- then fu rylmethyl)amino-

Nicrystalli n 3,4-/CI'H H O from alittle dioxocyclobuten{l- ethyl
4 ace gf%tgabf ?T%ho]phe, '154%@% 157-160
2006F0BRS TINREF/ES N NRRi@nm 8,),
2051208y mRthylAal2N- 13\ then
diogﬁ?%clo %ten -l- H rom a little
125 R e - - fiRTRIEE5oR
_\Aé)ﬁamtdpmiﬂl methyl-4-[2N-(2 Hybanairitiethy
HiQ thea.amiRgs.4- crystallization }gli %{@m&tme
yl z;lls[]{;l{l}!r&or]g“meenyl C1 ethylacetate
N
Cl
48 8,8-dichioro-2- > Variant ¢, 238-241
methyl-4-[2N-(2-N- HN MPRC in A),
tsopropylaming-3,4- O then
dioxocyclobuten-1- N crystallization
yllamino]phenyl- ol H H O from a little
1,2,3 4-tetrahydro- = l ethyl acetate
: I N N
l ~
isoguinoline CH,
Cl
47 6,8-dichioro-2- Variant a 278-281
methyl-4-j2N-(2-N-
cyclopentylamino- HN o
WPy
dioxocyclobuten-1- N
~ H H 0
yljamino]phenyl- Cl
1,2,3 4-tetrahydro- O N
isoquinoline CHa
Cl
. O .
48 8,8-dichloro-2- /_<j Variant c, 279-283
methyl-4-{2N-(2N- RN \ MPRC in A},
(2- then

furylmethyl)amino-
3.4-
dioxocycicbuien-1-
yhamino]phenyl-
1,2,3 4-tetrahydro-

iscquinoline

from a littie

ethy! acetate

crystallization |




1,2,3,4-tetrahydro- N, isoquinoline CH C 51 6,8-dichloro-2- O C Variant a

292-297 methyl-4-[4N-(2-N ethylamino-3,4- HN H N dioxocyclobuten-1-

yHARAB

BERA3T22, 3, 4-tetrahydro- \ isoquinoline C[ RIGIHEP 2008/P09654

6,8-dichloro-2- N Variant c, 244-246 mehyl-4-[2N-(2N- HN MPRC in A), J

49 C tE%rj ‘Efﬁ:?"g/l nethyl)amino N crystallization -3, [HHO rsg?"i gnllgﬂe 205208
dipx 09 Buien-1 - ethyl acetate yl)amlno]phmnyl N CH3 ’
1,2reethyetrEid-C| isoguinoline 2006/03 T/ER 20081009654
5( 5@@3%4@;51@;0 -2-/0O O Variant a 8 4 m -4 -[4N-(2Nan
methylamino-3,4- HI\ NH dioxocycloby nyl)amiao]phenyl- o
1’21 ’ﬁo%(? g(%wap H CI 1 b crystafiization

ylyaminclphenyl- from a littie
1,2,3 4tetrahydro- cH ethyl acetate
isoquinoline o 3
50 8,8-dichloro-2- Variant ¢, 208-211
mathyl-4-[2N-{2-N- MPRC in A),
dimethylaminoethyl then
amino-3,4- crystallization
dioxocyciobuten-1- from a little
yhaminolphenyl- ethy! acetate
1,2.3 4-tetrahydro-
isoguinoline
51 §,8-dichioro-2- Variant 2 292-297
methyt-4-[4N-(2-N-
ethylamino-3,4-
dioxocyciobuten-1-
yhamino]phenyl-
1,2,3 4-tefrahydro-
isoquinofine Cih = H
I
SN N. cH,
Ci
52 8,8-dichioro-2- =N Variant c, 244-246
methyi-4-[2N-(2N- HN N/ MPRC in A),
(- ‘ O then
picolyimethylamino N crystaliization
-3,4- Ci H H O from a little
- dioxocyciobuten-1- O ethyl acetate
ylyamino]phenyl- N\CHs
1,2,3 4-tetrahydro- Cl

r isoquinoline




isoquinoline N { CH CI 54 6,8-dichloro-2- O Variant a 300-304
methyl-4- b4N N cyclopropylamino- HN H 3,4 dioxocyclobuten-1-
yl) é(?%’/? 3FEH 1,2, 3,4-tetra hydro N, isoquindiiéel (HP2885/009654

6,8-dichloro-2- O Variant a 268-272 meilyyl-4-[4N-(2N- '~C

53

isopropylaming-3,4- HHN N/ dioxocyclobute31- H yl)amino]phenyl- 1.2,
3, ﬁfe%% VAroF isoquinoline CI CH3 Cl Wdh2006/032372 | Vahanta 328-334
PCMER2E041669654 51 56 6,8-dichloro-2- riant a 264268
mathy{h-g}dﬁmr(%l\i (2-HN --/-O furylmettyamin NT‘-; 3,4

oK RgpeloRRa: Y

yhaminojphenyi-
1,2,3 4-tetrahydro-

isoquinoline

54

6,8-dichloro-2-
methyl-4-[4N-(2N-~

Variant & 300-304

cyclopropylamino-
3,4-
dioxocyclobuten-1-
yhaminolphenyi-
1.2,3 4-tetrahydro-

isoguinoline

55

8,8-dichloro-2-
methyl-4-[4N-{2N-
isopropylamino-3,4-

Variant a 268-272

dioxocyciobuten-1-
yhamino]phenyi-
1,2,3,4-tetrahydro-

isoquincline




yl)amino]phenyl- CI H 1,2,3,4-tetrahydro isoquinoline N, CH 3 57
6,8-dichloro-2- Variant a 262-266 methyl-4-[4N-(2N ~ dimethylaminoethyl
HW%HB?@EZW dioxocyclobuten-1- 1 ~N  yl)aminofphd 5P 2005/009654
1,2,3,4-tetrahydro- Ci H isoquinoline N51Ci 58 6,8-dichloro-2- d Variant a

56

) SHOBIRERY 1. 2.5, -t v 10 SoGMROBECL AN CHEEI O | 206299
2008703287 REN/EP2005/009654 52 @ dichI@ 0 0 Variant a

288290 methyl-4-[4 3,4- N NH O
furyimethyhamino- I
| 3,4-
dioxocyclobuten-1-
yhaminojphenyi-
1,2,3,4-tetrahydro-

isoquinclineg

57

8, 8-dichloro-2- 0O Variant a 262-266
methyl-4-{4N-(2N-
dimethylaminoethy! HN

amino}-3,4- NH

dioxocyclobuten-1- <__,Nf

yhamino]phenyl- \
, H

1,2,3 4-tetrahydro-

isoquinoling

58

8,8-dichloro-2-
methyl-4-[4N-{1-
hexylamino}-3,4-

Variant a 234-238

dioxocyclobuten-1-
yhiaminojphenyl-
1,2,3,4-tetrahydro-

isoguinoline




dioxocyclobuten-1 yl)amino]phenyl- 1,2,3,4-tetrahydro- Cl { e N

isoqu
m IZLPQ?

inoline NCH 3 CI 60 6,8-dichloro-2- H N- Variant a 295-298
%3 Rﬂethylamlno 3,4 dioxocyclobuten-IPENHEB2005/009654

yl)amino]phenyl- 1,2,3,4-tetrahydro- N,@2CH 3 isoquinoline Cl 61

59

6,8- 6dég&1l%ro

et 1ylam|no3

1,2 @eahyéﬁéﬁwo N

\ 1 tJI diox

GXD

|soqumo

1,2,3 4-tetrahydro-

isoguinoline

Ci

@nenyl Cl
6 8-dichlora
00C furyimethylan

c%gob ten-1- Cl H 0/ 0 yganynojphenyl 1,2,3,4-t¢
2006/032372 PCT )05/009654 53 -
ylyaminolphenyl- / \

- HVariant a decomposition methyl -4-[AN-(2- N at 200C
% 4 dioxacyclobuten-1- [ [ o yi)a
% isoquinoline CH3

decarapesiti)-amethyl-4-[3N-(2-(2- H 4t

Variant a

-2- Variant a
1ino)- / N 3,4-
rtrahydro- GH
|

288-290

80

8 8-dichloro-2-
methyl-4-[4N-2-
methylaming-3,4~
dioxocyclobuten-1-
yhamino]lphenyl-
1,2,3,4-tetrahydro-

isoquinoline

Variant a

- 295-298

61

8,8-dichloro-2-
methyl-4-[4N-(2-
efhylamino)-3 4-
dioxocyclobuten-1-
yiiamino]phenyi-
1,2,3,4-tetrahydro-

isoguinoline

Variant &

decompaosition
gt 200°C

82

6,8-dichloro-2-
methyi-4-[3N-{2-(2~
furyimethylamino}-
34-
dioxocyclobuten-1- H
yhaminojphenyl- 1

1,2,3 4-tetrahydro-

iscquinoline

Variant a

decomposition
at 200°C




63 6,8-dichioro-2- H N Variant a 248-252 methyl-4-[3N-(2 N gH

1@9‘)42{8{

tylamino 3 4 Cl p dioxocyclobuten-1- yl)amino &hen CH3 09654

I isoquinoline 64 6,8-dichloro-2-

240-244 methyl 4 [BN-(2- / N isopropylagino)- 3,4- H o

63

di
ui
di
yl
6,
1,
H

nollne

NTioEq e I ppeten-1-
ylyaminolphenyl-
1,2,3 4-ietrahydro-

isoguinoline

pxacyclobuten-I- C]
é% d é ,8-dichioro-2- /Va

nﬁé@ﬁ}ﬂ‘a‘?ﬁ%&hyl H N amino)-

apingiphemincC! 1,2,3,4-tetrahydro-N i ' | Example 66:
-Dichloro-2-meth

073 A-tetrahydroisol lﬁ?rh

yl)amino]phenyl- 1,2,3,4-tet[§:1y

-

248-252

64

6,8-dichloro-2-
methyl-4-{3N-{2-
isopropylaming)-
34-
dioxocyciobuten-1-
yhyamino]phenyl-

1,2,3 4-tetrahydro-

isoguinoline

Variant a

240-244

65

&,8-dichioro-2-
methyl-4-[3N-(2N-
dimethylaminosthyl

/ Variant &

188-200

H

y N
amino)-3 4- ‘ s
dioxocyciobuten-1- ﬂ@
ham H o
yliaminoiphenyl- Cl
1,2,3 4-tetrahydro- O
isoquinoline N“CH?)

Cl

Example 66. 6,8-Dichloro-2-methyl-4-[4-acetylamino-2-methyliphenyl)-

1,2,3,4-tetrahydroisoquinoline




10

15

20

3 Cl was obtained by dropwise addition of 0.4 ml of concentrated sulfuric
acid (96%) to a solution of 125 mg of
(2,4-dichlorobenzyl)-N-methylamino]ethg#ol in 3 ml of anhydrous
dichloromethane. The two-phase mixture was stirred at room temperature
for 5 hours and then poured onto ice, made st®ngly alkaline with 2N
agueous NaOH and extracted several times with dichloromethane.
Washing of the organic phase with water afid dryinhg over sodium sulfate
10 were followed by removal of the solvent By distillation, chromatography
of the residue on a silica gel column withture of equal parts of ethyl
acetate and toluene and renewed distillatidwy ef the solvent under reduced
pressure in a rotavapor. Crystallg'ue solid, m.p.H82-185C. 15 Example 67:
4-[4-Amino-2-methy|phenyl]-6,8-d| qRteto=2<methyl-1,2,3,4-
tetrahydroisoquinoline dihydrochlorige i el HXx2HCI N" CH3 CI 20
was obtained by boiling a suspension of 0.05 g 0£6{8-dichloro-2-methyl-4-
[4-acetylamino-2-methylphenyl]-1,2,3,&itetrahydroisoquinoline (Example
66) in a mixture of 2 ml of water and 2 ml of concentrated hydrochloric
acid for 2 hours and leaving to stand at room temperature overnight,
resulti\r}%j&%ﬁwo a%é)/O(g/OBZS?Z PCT/EP20 5/009&154 55 a clear solution.
e A3

READ CORAER BY AL fbY Mt papgentrated sulfuric acid
biE¥rbénlcrigelationlaied Tringalihd ¢érapadyidmnp- Zemednymisiion)-2-[N-
25(9,‘2_59&1Ibrhﬁ)enzyi)-N~methyiamino{ethanol in 3 ml of anhydrous
6,§i-{g%$htjoro- -methyi—4-[3—am|r§o-2-me h Iphen%%—l 2,3, -t%trarcgéjro- 5
isOTUITOMNES M ShtAlB MR R 3%%”6&3‘5&& shigg,8breBIiRBIPSFature
6,®/diehltpors-machyhens roviras 2omisthigiphengiia  2{Bongétraiyaiosowith 2N
qwqg&aggl_hmé@phl%t@?d%mﬂﬁ%@hl, %éﬁg%ﬂn%%ﬁ%\m&?m%ﬁ[oromethane.
\;Vgg\z?é%\g@vféq %%eér%%mc%ﬂ%'se”\}ﬁ{ﬁ W e?oaln grymegc%r{f‘gro Sslggzrlljm sulfate
were followed by removal of the solvent by distillation, chromatography of
the residue on a silica gel column with a mixture of equal parts of ethyl
acetate and toluene and renewed distiitation of the solvent under reduced
pressure in a rotavapor. Crystalline solid, m.p. 182-185°C.

Example 67: 4-[4-Amino-2-methylphenyl}-6,8-dichioro-2-methyl-1,2,3 4-
tetrahydroisoquinoiine dihydrochloride

was obtained by boiling a suspension of 0.05 g of 6,8-dichloro-2-methyl-4-
[4-acetylamino-2-methylphenyl]-1,2,3 4-tetrahydroisoquinoline  (Example
66) in a mixture of 2 mi of water and 2 ml of concentrated hydrochloric acid
for 2 hours and leaving to stand at room temperature ov'emight, resulting in
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10 Example 68:

6,3-Dichloro-2-methyl-4-[4N-(2-ethoxy-3,4-dioxocyclobuten-I-
yl)‘@m|1'%99-6|1r§)e"’c?1§I-"[%enyI]-1,2,3,4-tetrahydroisoquino|inEca-’@F\zQO@"Q.@W?54
NCH 3 CI 15 110 mg of 1,2-diet_hoxy-3,QEdioxo-l-cyciobuten (diethyl

Squale) WRiRoRIRES F%fﬂ‘?é‘ 8hleobeid by distillation resulted in the
4-[4-amino-2-methylphenyl]-6,8-dichloro-2- o

m tﬁW@{?%“,E’-'E%ﬁ?d?@i)(ﬁﬂﬁﬁﬁoﬁﬁé’%ﬁﬁﬁﬁo@ﬁiﬁﬁ@é'Pﬁ*-15qrﬁ} deecomposition)
aryohB8° @thanol and, after stirring at room temperature for 20-25

h th ini iltar f lor. ' lid, )

i g_,%ﬁg@ﬁéﬁ@%ﬂ&ﬂﬁﬁ&ér%&ﬁ%e?ﬁﬁﬁb%%tfﬂ ,%,é‘metragyd ro-
4 EREBNRING Jve s RIS R 186Ut R 1RSSR dreatiBthAD aqueous solution of
pheBytlichedicPlotet BvinétMahiin3:2-telsahyiditisgduinR|he Yé®ahydroiso-

2 2372: HN . .
ogﬁéﬁﬂ?ﬁ@% 8:#8%?6%&%%@ Q0Pe A ?j—is,g%ﬁfi M{% ﬂ@p?&n;%}%aémgshmg

ned by adding 4 ml of a saturat lution of @mmonia’in .
to%%w&é%gwo@gwwn@m%?@%%ﬁ%dzw%tﬁmqmaﬁw@ above 70°C.
ethoxy-3,4-dioxocyclobuten-1-yl)amino-2-methylphenyl]-1,2,3,4-tetrahydro

IsequiRliBedEXaBRls S AMe Rl M@riﬂgm-%mﬁfg%f%ég@%gutem‘i»

S were |teredo and w

an%%%ﬁé?g?m%j@?@%\%e&i%% Zt,%e,)f—te?;g hydroisoguinoline

110 mg of 1,2-diethoxy-3,4-dioxo-1-cyciobuten (diethyl squarate) were
added to a solution of 0.2 g of 4-[4-amino-2-methylpheny!]-6, 8-dichloro-2-
methyl-1,2,3 4-tetrahydroisoquinoline dihydrochioride in 15 mi of anhydrous
ethanol and, after stirring at room temperature for 20-25 hours, the
precipitate was filtered off. Colorless crystalline solid, m.p.: 235-240°C.

Example 69: 4-[4N-(2-Amino-3 4-dioxocyclobuten-1-yhamino-2-methyi-
phenyl]-6,8-dichloro-2-methyl-1,2, 3 4-tetrahydroisoquinoline
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10 Example 70:
6,8-Dichloro-2- methyl -4-[4AN-(2N-methyl-2N-propylamino-3,4-
d.&@cga%{ﬂéﬁ?n §l)amino-2-methylphenyl]-1,2,3,4- teﬁgﬁ)lm%ﬂﬁs“
e aa HNclHCH 3 Cl 15 was obtaineggn analogy to the method
indicated in Example 16 from 6,8- dichlorQ-2-methyl-4-[4
N-(2-ethoxy-3,4-d ioxocyclobuten-1-yl)anryno-2-
methylphenyl]-1,2,3,4-tetrahydroisoquinoli Q\I-l-propyI-N-
methylamine. Crystalline solid, m.p. 158- . 20 Example 71.:
6,8-Dichloro-2-methyl-4-[4N-(2N-metf mino-ﬁlfji WO 2006/032372
PCTIEP20051009654 57 g
dioxocyclobuten-1-yl)amino-2-meth
e 0 HNC) (N- Hti CIH N,CH3

ichloro-2-methyl-4-[4N- (2 hexy=3,4
methylphenyl]-1,2,3,4- tetrahy
solid, m.p. >310C. 10 Example™%: N
6,8-Dichloro-2-methyl-4(R)-[3N-(Z methylam|n033 4-dioxo-

cyclobuten-1-yl)am ino]phenyl- 19 3,4-tetrahydroisoquinoline H

vl]-1,2,3,4-tetrahydroisoquinolin
s_Obtained in analogy to the

umoll e and methylamlne Crystalline

was obtained by adding 4 ml of a saturated solution of ammonia in
methanol to a suspension of 100 mg of 6,8-dichioro-2-methyl-4-[4N-(2-
ethoxy-3,4-dioxocyclobuten-1-ylyamino-2-methylphenyl]-1,2,3 4-tetrahydro-
isoquinoline (Example 68). After stirring at room temperature for 5 hours
and leaving to stand overnight, the crystais were filtered off and washed
with methanol. m.p. 315-318°C.

Example 70: 6,8-Dichloro-2-methyl-4-[4N-(2N-methyl-2N-propylamino-3,4-
dioxocyclobuten-1-yl)amino-2-methyiphenyl]-1,2,3 4-tetrahydroisoquinoline

was obtained in analogy to the method indicated in Example 16 from 6 8-
dichioro-2-methyl-4-[4N-(2-ethoxy-3 4-dioxocyclobuten-1-yl)amino-2-
methyiphenyl]-1,2,3,4-tetrahydroisoquinocline and N-1-propyl-N-
methylamine. Crystalline solid, m.p. 158-163°C.

Exampie 71: 8,8-Dichloro-2-methyl-4-[4N-(2N-methylamino-3 4-
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HN-fO C_CH 3 CI 15 was obtained in analogy to the method indicated
in Example 16 from 6,8- dich loro-2-methyl-4(S)-[3 N-(2-eth
oI 2oRiB¢AFButen-1-yf)am ino]- PCT/EP2005/009654

phenyl-1,2,3,4-tetrahydroisoquinoline (Bs@ample 5) and methylamine.

Crystalli lj p. 0 mple 73; . .

o B SR ) i 2 e PR 2,814 raveroisoauinoline
cyclobuten-1-yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline WO

2006/032372 PCT/EP2005/009654 58 N c€0 CIH_ HON,OH 3 Ciwas
obtained in analogy to the method indicated i le 16 from 6,8- 5
dichloro-2-methyl-4(R)-[2N-(2-ethoxy-3,4-di clobuten-1-yl)amino]-
phenyl-1,2,3,4-tetrahydroisoquinoline (Ebtbd %\Jand isopropylamine.
Crystalline solid, m.p. 268-270C. Exampl L
6,8-Dichloro-2-methyl-4(R)-[2N-(2-met
cyclobuten-1-yl)amino]phenyl-1,2,3,4-te
H O \N1CH 3 CI was obtained in analog
Example 16 from 6,8- 15 }
dichloro-2-methyl-4(R)-[2N-(2-etf

ple

043,4-dioxo- 10

was obtained in analogy to the method indicated in Example 16 from 8,8-
dichloro-2-methyi-4-{4N-(2-ethoxy-3,4-dioxocyciobuten-1-yliamino-2-
methylphenyll-1,2,3 4-tetrahydroisoquinoline and methytamine. Crystaliine
solid, m.p. »310°C.

Example 72: 6,8-Dichloro-2-methyl-4(R)-[3N-(2-methylamino-3,4-dioxo-
cyciobuten-1-yllaminoJphenyl-1,2,3,4-tetrahydroisoguinoiine

was obtained in analogy to the method indicated in Example 16 from 6,8-
dichloro-2-methyl-4(S)-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-yl}amino]-
phenyl-1,2 3 4-tetrahydroisoquinciine (Example 5) and methylamine.
Crystaliine solid, m.p. > 310°C.

Example 73: 6,8-Dichloro-2-methyl-4(R)-[2N-(2-methylamino-3,4-dioxo-
cyclobuten-1-yliamino]phenyi-1,2,3,4-tetrahydroisoquinoline
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phenyl-1,2,3,4-tetrahydroisoquinoline (Example 6) and methylamine.
Crystalline solid, m.p. 265C. Pharmacological data: 20 Description of
éé’@%@fﬂﬁﬁg‘g of the NHE-inhibitory effect In thi€&H > 4005/009654
recovery of the intracellular pH (pHj) aftéBan acidification WO
2006/032372 PCT/EP2005/009654 59 which occurs even under
bicarbonate-free conditions with functional NHE was determined. To this
end, the pHj was determined using the pH- sensitive fluorescent dye
BCECF (calbiochem, the precursor BCECF-AM employed). The cells
were initially loaded with BCECF. The BCEG#5ifluorescence was
determined in a ratio fluorescence spe neter &h Technology
International, South Brunswick, N.J., &§A)ith ation wavelengths of
505 and 440 nm and an emission wayglengthpf 53541m and converted
into the pHj using calibratiorpib ats7The-tells had been incubated in
NHA4CI buffer (pH 7.4) for the Bload'%g (NH4CI buffer: 10 115 mM
NaCl, 20 mM NHA4CI, 5 mM KCI, 121 mM MgS0O4, 20 mM
Hepes, 5 mM glucose, 1 mg/ml B$A; a pH of 7.4 was adjusted with 1 M
NaOH). The intracellular acidification was induced by adding 975 | of an
NH4ClI-free buffer (see below) to 25 | aliquots of the cells incubated in

[ f
S e e R AL ..
NFAIER IO 2 e Y 4hR MRS iswir Drusiasasyeiobbiinded) arainol-
celisamgtel , Miliglydtreesiiyeisognibofiiess Wikavhidh tiireamas comptaiglamine.

Or(,?r%?élﬁ&ﬂk\,( SagPHL T Coay ' omplete pH recovery (100%), the cells
were incubated in Na%-contgzlni%‘:%uffer (133.8 mM NacCl, 4.7 mM KCl,

1.25 mM 20 CaCl2, 1.25 mM MgC12, 0.97 mM Na2HP04, 0.23 mM

Na&H{amig 5 i H:BeBjchinid-GlumesieyladiR)efZNG Rrasaibijistathpit) 4l dioxo-
MNa@bl) d ' 0 lue 4t NG in an

Ngly-free E)%rf?gr ﬁ(ﬁ%@g@nﬁ%m ?1/2 éﬁlﬁnggﬁu@dﬁ?\lﬁ%H ?%@mM

CaC12, 1.25 mM MgC12, 0.97 mM K2HPO04, 0.23 mM KH2P04, 5 mM

Hepes, 5 mM glucose, a pH of 25 7.0 was adjuste/d with 1 M NaOH). The
substances to be tested were made up in theyNg+-containing buffer. The

recovery of the intracellular pH at eac)@\ ”2 O
N
H- 0O

Ci H

-,

Cl

was obtained in analogy to the method indicated in Example 16 from 6,8-
dichioro-2-methyl-4(R)-{2N-(2-ethoxy-3, 4-dioxocyclobuten-1-yljamino}-
phenyi-1,2,3,4-tetrahydroisoquinoline  (Example 6) and methylamine.
Crystalline solid, m.p. 265°C.

Pharmacological data:

Description of assay: determination of the NHE-inhibitory effect

In this assay, the recovery of the intracellular pH (pH;) after an acidification
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tested concentration of a substance was expressed as a percentage of
the maximum recovery. The IC50 of the respective substance for the

mgv\f:i)dagpwgagtypes was calculated from the perc%f*?ty(fez’%qﬁlp0965‘l
recovery using 30 the Sigma Plot prog&én. WO 2006/032372

TR P SN Ml M G019
31"6513‘1%19"1?6'%% 3316 084S 330 583@%2?%?7 gsismee® vyngsihe pH-
4@ ErRiivel MibtedotD dF\VAT EQF6/Q32BIE2 RET RR209BO0RHBEECF-AM

CladuschAispranodp oldns et i B10 Réded 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 converted into the pHj using calibration plots. The cells had been
incubated in NH4Cl buffer (pH 7.4) for the BCECF loading (NH4Cl buffer:
115 mM NaCl, 20 mM NH4Cl, 5 mM KCI, 1 mM CaClz, 1 mM MgS0y,
20 mM Hepes, 5 mM glucose, 1 mg/ml BSA; a pH of 7.4 was adjusted with
1 M NaOH). The intracellular acidification was induced by adding 975 ul of
an NH4Cl-free buffer (see below) to 25 i aliquots of the cells incubated in
NH4CI buffer. The subsequent rate of pH recovery was recorded for two
minutes with NHE1, five minutes with NHE2 and three minutes with NHE3.
To calculate the inhibitory power of the tested substances, the cells were
initially investigated in buffers with which there was compiete or absolutely
no pH recovery. For complete pH recovery (100%), the cells were
incubated in Na+-containing buffer (133.8 mM NaCl, 4.7 mM KCIi, 1.25 mM
CaCly, 1.25 mM MgClp, 0.7 mM NasHPQOy4, 0.23 mM NaH2PO4, 5 mM
Hepes, 5 mM glucose, a pH of 7.0 was adjusted with 1 M NaOH). To
determmine the 0% value, the cells were incubated in an Na' -free buffer
(133.8 mM choline chioride, 4.7 mM KCl, 1.25 mM CaClp, 1.25 mM MgCio,
0.97 mM KoHPOg4, 0.23 mM KH2POy4, 5 mM Hepes, 5 mM glucose, a pH of
7.0 was adjusted with 1 M NaOH). The substances to be tested were made
up in the Na+-containing buffer. The recovery of the intracellular pH at each
tested concentration of a substance was expressed as a percentage of the
maximum recovery. The ICsp of the respective substance for the individual
NHE subtypes was calculated from the percentages of pH recovery using
the Sigma Plot program.



R8INO R90O R1R6 R2R3N,R5 R45I1 inwhich the meanings are:

R1, R2, R3 and R4 independently of one another hydrogen, F, Cl, Br, i,
CMQ@QWW%&%-(CmHZm)-An-; m zero, 1, 2, 3 or ;QTE%?@BP@{Q:Q?@M
hydrogen, methyl, CpF2p+| or phenyl; ®&,20r3; 15 A oxygen, NH,

N(CHS3) or S(O)q; q zero, 1 or 2; R5 hydrogen, alkyl having 1, 2, 3, 4, 5 or

6 C atoms W‘mmﬂﬂm@t%mmml
having 3, 4, 5 E-?(Wﬁnme; R6 hydroge | (ﬁiMjF’% methyl, ethyl
isopropyl or ¢yidopropyl; 20 R7 hydrogen, @lkgl having 1, 2, 3,4,50r6 C
atoms, cycloalkyl having 3, 4,50r6 C atoms5 OR12 or NR13RI4; R12
hydrogen, alkythaving1,2,3;4;-5or-6-G-atofms-which—may-be-parthy or
completely fludAnated, or cycloalkyl havin@9855 or 6 C atoms: 25 R13
and R14 indegendently of one another hygyagen, cycloalkyl having 3, 4, 5
or6 C atoms;%kyl having 1, 2, 3,4,5o0r 2 atoms which may be partly
or completely-Wo-2006/0323742- PCHERR0057/009654--62

25 2.81

26 1.70

27 ‘ 0.21

28 0.26

29 7.14

30 0.14

31 0.13

32 0.88

33 0.031

34 0.052

36 023

37 0.85

38 8.0

39 1.52

40 0.24

41 0.11

42 1 0.15
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fluorinated, phenyl, phenylalkyl having 1, 2 or 3 C atoms in the alkyl

r heteroarylmethyl, where the phe roar

%@YIS aréqﬁgég |tuted or substituted by 1, 2, 3, 4 opé g%éiéﬁﬁsgé654
selected from the group consisting of fl@drine, chlorine, methyl, CF3,
metamgg and OH; and where the alkyl radicals are unsubstituted or are
substituted by 1, 2 or 3 radicals selected from the group of alkoxy having
1, 2,3 or 4 C atoms, NR15R16 10 and cycloalkyl having 3,4,50r6 C
atdms; RAsamprasdsddperfasnieot one another hydrogen or alkyl
having 1, 2, 3 or 4 C atoms; or 15 R13 and R14 together with the N atom
via which they are connected together a 3, 4, 5, 6, 7, 8 or 9-membered
ring, where one C atom of the ring may befggladdd by an oxygen atom
or an NCH3 group, 20 R8 and R9 mdq@ndéntly of one another hydrogen,
F, Cl, OH, CH3, CH30, CF3, CF3CH2Q g ¥
methyl or ethyl; and the pharmaqggnc 3 le salts and

R3 and R4 independently of
REBL-(CmH2m)-An-; m zero or
p+t- or phenyl; p 1 or 2;

claim 1, in which the meanlngs arg RITR
one another hydrogen F, CI Br, CN or

in which the meanings are:
R1,R2, R3and R4
independently of one another hydrogen, F, Cl, Br, I, CN, NO2 or
R11~(CmH2m)-An-;
m zero, 1,2, 3 or4,;

n zero or 1; _

R11  hydrogen, methyl, CpF25+1 or phenyt;
p 1,20r3;

A oxygen, NH, N(CH3) or S(O)g;
Q zero, 1 or2;

R5  hydrogen, alkyl having 1, 2, 3, 4, 5 or 8 C atoms which may be partly
or compietely fluorinated, or cycloalkyl having 3, 4, 5 or 6 C atoms;

R6  hydrogen, OH, F, CF3, methyl, ethyl, isopropy! or cyclopropyt;

R7 hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms, cycloalky! having 3,
4,5 or 6 C atoms, OR12 or NR13R14:

R12 hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 C atoms which
may be partly or completely fluorinated, or cycioalkyl
having 3, 4, 5 or 6 C atoms;

R13 and R14
independently of one another hydrogen, cycloalkyl
having 3, 4, 5 or 6 C atoms; alkyl having 1, 2, 3, 4, 5 or
6 C atoms which may be partly or completely
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35

35 A oxygen or S(O)q; q zero, 1 or 2; R5 hydrogen, methyl, ethyl or

C : rogen or methyl; WO 2006/03237%@
Pﬁ%@%&%@ 63 R7 OR12 or NR13R14; R12Hydf66APBPARAES4
having 1, 2 or 3 C atoms; R13 and R1&hdependently of one another

hydrogen, alkyl havingel,iridu® BHR/C BiRERy IR RRAYHE Py &F 3 ¢
completely fluorinated, cﬁ;/cloalkyl hgvi rﬁ/s, ? 50r6 Cgﬂatomsr%fleﬁy,

3 A I
phenylalkyl having 1, 263 atdins iflfhe amyﬁwoiéﬂﬁﬂ&erogﬁiﬁé?awf or
heteroarylmethyl; whefeciiesqatghyiedhng, hatbesarythadichengteand heteroary!

unsubstituted or are syBslEARARY Lntrsmufed’ & AACRIBRRIaNEH BOm 4 o
the group consisting of_fluorine, chlon%a%tm t?gcl) CF%, methoxy and OH;
a

where the alkyl radical® af8H&lbsi b bR &ioHp 1 congisting of
radicals selected from fiv@grsucicairexyrettiyly CE 2, raethax@ arh@H;

independently of one ey ey e AR Lodle B TG or are
independently of one an 1,2,

atoms; or 20 R13 and%’%ﬁag‘gé&e ith té %fa oﬁ?glﬁ%iéﬁlﬁ‘@?%rgcm the
connected together a @rays 06, atkon@- it red2idgonvhdleatmm s, NR15R16

atom of the ring may bggRIgeRA Ry PRGN AlaPHEAN S group;

25 R8 and R9 mdeper:%q&tg oﬁme%another hydrogen, F, Cl or CH3; R10
hydrogen or methyl; a B ceutically tolerated salts and
trifluoroacetates thereof. independently of one another hydrogen or alkyl

having 1, 2, 3 or 4 C atoms;
or
R13and R14
together with the N atom via which they are connected
together a 3, 4, 5, 8, 7, 8 or 9-membered ring, where
one C atom of the ring may be replaced by an oxygen
atom or an NCHz group,
R8 and R9
independently of one another hydrogen, F, Ci, OH, CHj3, CH3O,
Ck3, CF3CH20 or CH3S02;
R10 hydrogen, methyl or ethyl;
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 or
R11-(CmHam)-An-;
m zeroor 1;
n zero or 1;
R11  hydrogen, methyl, CpF2p+1- or phenyl;
p 1 or2;
A oxygen or S(O)q;
q zero, 1 or 2;
R5  hydrogen, methyl, ethyl or cyclopropyt;
R&  hydrogen or methyl;



10

15

20

25

30

35

30 3. A compound of the formula | as claimed in claim 1 and/or 2, in which
the, mean] and R3 hydrogen; R2 and R4 3 I‘ﬁj % ntly of
on@énm%%gj}én or Cl; R5 hydrogen, methyl or e?t) Fgﬁ @5@@% 654
or methyl; R7 OR12 or NR13R14; WO €806/032372
PR/EP20R5/0076%4 18/ R4:2 hydrogen or alkyl having 1, 2 or 3 C atoms;
R13 and independently of one another hydrqgen, alkyl having 1, 2,
3,4,5 orl%’lz4 atgx% %ﬁ@hoﬁﬁ;\{&gﬁﬁgt‘ﬂ? ﬁr ?85??19 et orinated,
cycloalkyRAgv#p3i 44 5 or 6 C atoms, phenyl, phenylalkyl having 1, 2 or 3

C atoms in the pi¥bRKRIMIPILOREY LSBT aoRisRRIAY L WherRViRg 1, 2, 3,
phenyl and hete oa%yl radjcals are unsub tltLﬁed or as[fe SUbS'g\XUted by1,

2,3, 4 or 5 radiclsSeféctdd fro ‘1’6‘%}1«3""3})8 h BERLidin gAY oRe COmPpletely
chlorine, methylfl @GFBatadthexsieaino Having edthé afkyoradli€ilatams, phenyl,

unsubstituted opaghHIRSHItHEGRY b 221} réd@ahﬁtéﬁlgqﬁdtﬁaﬂhthﬁ moiety,
group of alkoxy}h]a,[vm%L 2,3 orﬁlf atomT N 1ﬁR16 15 anﬁécycl alk lE q
having 3, 4, 5 o1 6 & c%s;%;S Shd RAe %eetﬁg deMhS St ofieCanBlifpY! an
hydrogen or alkpeigaoaiy! 1regicats &€ atdmbSitliedRas aned Ribstituted by 1,
together with the Naatanyyia whiskahesaregaanaeiediedgieeia &itkiSiing of
5 7 or &-membeeg, o0 BRI RRefmi! LR ORI 5 ePiaced
y an oxygen atom
where the alkyl radicals are unsubstituted or are substituted
by 1, 2 or 3 radicals selected from the group of alkoxy having
1,2, 3 or 4 C atoms, NR15R16 and cycloalkyl having 3, 4, 5
or 6 C atoms;
R15 and R16
independently of one another hydrogen or alkyl having 1, 2, 3

or4 C atoms;

or
R13 and R14
together with the N atom via which they are connecied
together a 3, 4, 5, 6, 7 or 8-membered ring, where one C
atom of the ring may be replaced by an oxygen atom or an
NCH3 group;
R8 and RO
independently of one another hydrogen, F, Cl or CHa;
R10 hydrogen or methyl;
and the pharmaceutically tolerated salts and trifluoroacetates thereof,

3. A compound of the formuia | as claimed in claim 1 and/or 2, in which
the meanings are
R1and R3
hydrogen:;
R2 and R4
independently of one another hydrogen or Ci;
R5  hydrogen, methyl or ethyl:
R6  hydrogen or methyt;
R7  OR12 or NR13R14;
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or an NCH3 group; 25 R8 and R9 independently of one another hydrogen,

F or CH3: R ydrogen or methyl; and the pharmaceuti
aé’g%é%?gﬁ%é%%% trifluoroacetates thereof. 30 4. A 8&%@&%@5%{%9654
formula | as claimed in one or more of d@dims 1 to 3 selected from the

o e 22 MG Sheal Ity rc o DEIaRRE
yl)amino]phenyl-1,2,3,4-t ydroisoquinoline;
6,8-dichloro-2- nﬁ?e"ﬂ?ly?'l [%\HZ -ethoxy-3,4-dioxocyclobuten-1 35

yl)amino]phenyl-1,2,3, iiepamyitroioqliooénanother hydrogen, alkyl having 1,

6,8-dichloro-2-methyl-4-[28I- (3 etoxy- %4@'%90\% €A Tmay be partly or
yl)amino]phenyl-1,2,3,4- tetra eiirmsoqumo ine,

6,8-dichloro-2-methyl- E@WP Hﬁf%@d%@?&%bﬂ@ﬂ”ﬂ W@ Sor6C
2006/032372 PCT/EP%@WQO&B&ﬂyB@henyiaikyl having 1, 2 or 3 C atoms in

yl)amino]phenyl-1,2,3, ui |
loro-2-methyl-4(S)-[3 %i%?ﬁgj’%w |§>§) cl%%la@/a ?éﬂﬁz%teroarylmethyi where

yl)amino]phenyl-1,2,3 f?aﬁv &85 htShRarvEradipals are unsubstituted or
ichloro-2-methyl-4(R)- made(abeﬂtut@fet%bydﬁoﬁodyombutﬁma]d&als selected from

yl)amino]phenyl- 123141&933 r@dfr?él&i g, fuorine, chlorine, methyl, CF3,

8-dichloro-2-methyl-4 dr -dioxocyclobuten-1-
yl)amino]phenyl-1,2, 3 u1noI|ne 6, 8-d ich
loro-2-methyl-4-[3 N-(2vhypderoflye3, bemﬁuﬂa@tamel unsubstituted or are

& .dichoro 2 e AL G kG s pscey s s from the
ichlo -1-
yl)amino]phenyl-1,2,3 gr%é'[Paﬂ ﬁ%@éﬁﬁ%’ﬂ% 6% o or 4 C atoms, NR15R18
8-dichloro-2-methyl-4-p @reindity Bhading & y4 | dboteh 3 -atoms;
yl)amino]phenyl-1,2,3 g-{etratyydrgisoquinoline, 6, 8-dich to

ro-2-methyl-4-[3 N-(2-amino-3,4-dioxo
yI)amino]phenyI-l,Z,3,4-tetraH%?ca?(g'&%ﬁg))’n%%e@ne another hydrogen or alkyl
8-dichloro-2-methyl-4-[2N-(2-amiig 3l 4-iGxotycOmitensi-
yl)amino]phenyhd,2,3,4-tetrahydroisoquinoline, 6,

8-dichloro-2- m‘?ﬂ% 4$"Sd)i£% IX (2-amino-3,4-dioxocyclobuten-1-

together with the N atom via which they are connected

together a 3, 4, 5, 6, 7 or 8-membered ring, where one
C atom of the ring may be repiaced by an oxygen atom
or an NCH3z group;

R8 and RS

independently of one another hydrogen, F, Cl or CHjz;
R10 hydrogen or methyl;
and the pharmaceutically accepiable salts and trifluoroacetates thereof.

4. A compound of the formula | as claimed in one or more of claims 1
o 3 selected from the group
6,8-dichloro-2-methyl-4-[4N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyaminojphenyl-1,2,3,4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylJaminolphenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhaminolphenyi-1,2,3,4-tetrahydroisoguinoline,
6.8-dichloro-2-methyl-4(S)-[4N-(2-ethoxy-3,4-dioxocyclobuten-1-
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yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline, 20

yl-4(S)-[3N-(2-amino-3,4-dioxocycl -1-
yé’ﬁ%ﬁﬁmg 3,4-tetrahydroisoquinoline, B%LIF?QF;IZGOSIOOSGSAﬁ.

6,8- dlchloro 2- methyl 4(S)-[2N-(2-amin&<3,4-dioxocyclobuten-1-

| 8-d
é’;)’? 3 § A RSy AIRIRIeH '\E?\Qil‘ﬂﬁm@

2: t ino-3,4
it %ﬁpﬁﬁfﬁﬁ? bty s
6 ﬂ)aummbizamﬁtﬁyzﬁmﬁe(mbwwmamnwm -dioxocyclobuten-1-
YQ?Hltﬂ@}PBR:FlT@ Aﬂgtﬁy‘i QQQH N4 Gioxocyclobuten-1-

hloro- met [ lamino-3 4-dioxocyclobuten-1-
ARRRIRRA S £ ?Q&mav e
6 Q%dmbbﬁg=%mﬁ§fﬂw&){-ﬁ4‘#&(@wm@dﬂy{arﬁﬁmhﬁxmﬂubabcy@m&uten-I-

;HFHQ ?4% g)r‘%m@{myg F{%B Qiiﬂtﬁmg 4-dioxocyclobuten-1-
m
S T g stmemsh
6, Bidictins iy 2amdtiyk A Gy iEralydigietsuinniine 3,4-dioxocyclobuten-1
3@)6)@!6?“9}@%&‘3}1 I34 p I\ Y?@@Q LB”@JHHSXQC clobuten-1-
YA

chloro -methy. N -N- methylamlno -3,4-
d&éi%@’“&o lﬂ%ﬂy 4 téﬁzg n[8 Vé%ydrmsoqumollne
6 @&dmbl@tg%mﬁww W&@mﬂpyw&mﬁi@mm@mmten | WO
Pﬁ)@r@ﬁ?@?\ WE@@QQ@&@@M o@@oqumoi:ne

at en roiso

é%c;%]h%gr@ met tﬁ iﬁl\?@y |sor5]ut§/:| Jﬁ'gj-‘ga“ -1
dlb&éﬁyﬁl@lﬁhh@ﬁﬂ ill?aﬁaﬁéffﬁlﬁéh@@@@%mmmdrmsoqwnollne 6,
8@1lgtuarm&@ngimétﬂ#&[(zwmﬁesygmd)d&ﬁe?mma::m) 345

! 2 3 4-tetrahyd l
o G A oy clobuton- -
y|§5aﬁ1m6mﬁw m@ﬂawi féﬁértﬁ%%%&ﬂ’@lﬁ@hﬁé’r dioxocyclobuten-1-
6yﬂadmwpﬁeﬁwmfkﬁﬁ)t&&@dM@QWnﬁémethylamlnO) -34-

oL RS 10

d|ﬂ9<6€§}8l@i§uh@ﬁ¥ity§a%§ﬂ EQ‘QOEJWT&HQI%Mrmsoqumolme 6,

8¢lighieid-netmath(BuIBN2nlicthytaimine-3.4idiowpisioheent1-
ylyamino)phenyl-1,2 3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-N-cyciohexyl-N-methylamino-3,4-
dioxocyclobuten-1-ylyamino]phenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-{4N-(2-dimethylamino-3 4-dioxocyciobuten-1-
yhaminojpheny!-1,2,3 4-tetrahydroisoguinocline,
6,8-dichloro-2-methyl-4-[3N-(2-dimethylamino-3 4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3,4-ietrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[4N-(2-dimethylamino-3,4-dioxocyciobuten-1-
yhaminojphenyi-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4(R)-[2N-(2-dimethylamino-3,4-dioxocyclobuten-1-
yhamino)phenyl-1,2,3,4-tetrahydroisoquinocline,
6,8-dichioro-2-methyl-4(S)-[3N-(2-dimethylamino-3,4-dioxocyclobuten-1-
yhyaminolphenyl-1,2,3,4-tetrahydroisoguinoline,
8,8-dichloro-2-methyl-4(S)-[4N-(2-N-(1-butyl)-N-methylamino-3,4-
dioxocyciobuten-1-yhamino]phenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-dipropylamino-3,4-dioxocyclobuten-1-
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yI)amlno]phenyI -1,2,3,4-tetrahydroisoquinoline,

[-4(S)-[3N-(2-N-methyl-N-isopropyl)amino-3.4 1
&% gé%%ﬁ%ﬁ%g lYamino]phenyl-1,2,3,4-tetrahydroi &fﬁ ﬁtﬁ%@)ﬂ 09654
8-dichloro-2-methyl-4(S)-[4N-(2 N-ethyl&8-isopropyl)am ino-3,4-

d'gﬁa?m%@*é%%éﬁ’ 'ﬁ%‘g%‘? GG A
di Eéf} BlReA-! 5&%%% &le%uw&%mﬁwmm 20

6 Smpednbu’rmth%wxm[ﬁup(ﬁelﬁwyﬂ@lBi%dé%ré@dmsmqobmmel
y'ﬁ@“&@ﬂ@?@ﬂ P ;gt[rg{}y@r f@%%‘ﬂ%@% )-N- methylammo) 3,4-
dICh| meth I-4( 5)H&A]fN (2 N yclopr([)/-ﬁ/% mﬁ
d| 5&?(%( HHET-Y1yai 3.3 4 Sl EgamdRaine.
6 8, didlinbior2-getieghdi8 | $HK (211~ meetbvdhmm%ed@mblnbméﬁ-s-
Jaaiaele h %%@t@#xﬁ

R N-propylamino)-3,4-

A T T

6 emﬂymizmww}@mp@}m@mﬂmmmmn@@qﬂmoime

dle@ialélﬂé%eﬂw%e\ﬂ)?m ARbe 'é;»&@pf‘ a\wgﬂ ) !QﬁnﬁElB )-3,4-

yléﬁgﬂ‘é}? %ag{eth@@ggug% d'emg'“‘%e%éh; roSbgnotine,

6 érafdliﬂbiorg M@hﬂ@ﬁ%ﬁ@bﬁ{&iﬂi@bbb&m@%eﬂmwmmﬁm# -
fﬂﬁi@ﬂﬁ‘i’é’ @%%W&W MH Hefline,

e
6 QWW&QWW%XMHMPQZ@NW%MB H&-ﬁebp#m;r@mmw:mune
dig:meyeinbrien-heth oy 2Ba-1eLiaby R AnsHineling 6,

o ch lrp el o C\pney g 3 o buten] o
ylfaﬁrmmﬁé@rﬂ meBy-HdatyikddddunasinyéN-propyllamino-3,4-
m@m@w %Nn@r&#éﬂ%ﬂhy@m'aotéh%ﬁwewﬁ%ﬁﬂé

I):)l?r%g;?r%eﬁ; [E‘W AR By gt debsagvaioguten-1-

ylyé}amb]pmw 4.3 &fbﬁ%ﬂ@hv&@qgmn@me

6.8 glighdprera-metbyhd-I20s)(R4N-iseR aRMRIpIap R iiROgyelobuten-1-
dioxocyclobuten-1-yljaminolphenyl-1,2,3,4-tetrahydroisoguinoiine,
6,8-dichloro-2-methy!-4(S)-[4N-(2-N-pyrrolidinc-3,4-dioxocyclobuten-1-
yhaminojphenyl-1,2.3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-N-methyl-N-propylamino)-3 4-
dioxocyclobuten-1-yl)aminolphenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-N-benzyl-N-methylamino)-3,4-
dioxocyclobuten-1-yliaminojphenyl-1,2,3 4-tetrahydroisoquinoiine,
6,8-dichloro-2-methyl-4(R}-[2N-(2-diethylamino-3,4-dioxocyclobuten-1-
yhiaminolphenyl-1,2,3,4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4(R)-[2N-(2-dipropylamino)-3,4-dioxocyclobuten-1-
yl)amino]phenyi-1,2,3 4-tetrahydroisoguinoiine,
6,8-dichloro-2-methyl-4(R)-[2N-(2-N-pyrrolidino-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4(R)-[2N-(2-N-methyl-N-isopropyliamino-3 4-
dioxocyclobuten-1-yl)aminolphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichioro-2-methyl-4-[4N-(2-N-phenylamino-3, 4-dioxocyclobuten-1-
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(bchloro met
y &R

yl)amino]phenyl -1,2,3,4-tetrahydroisoquinoline, 6,8-dich

@é é@ﬁ%&?% (2-N-cyclopentylam ino-3,4- dioxo%gwgg%&sl()ﬂ%ﬂ

3,4-tetrahydroisoquinoline, 10
6, 8 dlchloro 2-methyl-4-[2N-(2N-(2-furyfiviethyl)amino-3,4-dioxocyclobuten

b2 ddepaRBAOHBRes 0.8-d ich

lycl) gﬁfﬁ?gﬁ ﬂ\éch tézyi\‘ ?w&? H OXOC odg T ioxocyclobuten-1-

Gﬂ)ambli@n‘bétﬁym @{Qﬂl@(zaNydm@mqtamhoethylammo 3,415
d'@@@@ﬂ@#ﬂ@ﬁé’s '?fg et ﬁ&émw@aoawﬁ@ep@bmen 1-
98

-ethylamino- 31 dioxocyclobuten-1-

YSISAMARNRING, 8-dich
Io@ogzdmbtﬂswmttwwe@md@wmswmimms 4-dioxocyclobuten-1-
ﬂ-‘VQaimm réig &;;@m@/drmsoqumolme 20

eth 4 mino- 4 dIOX cyclobuten-

G S .
|chﬂ)ﬁmm3ﬂiéﬁﬁﬂy& IM%MW@IBW@WQWH@M&OXOCWIobuten | -
ylmmeﬂﬂb 9i- Y IQIERGU MR hy -

hloroﬁjzﬂl m@tg‘;ﬁg mg% T;@r%% Iamln}(l)I gzmé?o?(gcilc%%ﬁ?grxciogg ten
AU RR I 2 e s
6 %@mbm%mﬁww WW(@mtwmsmamn@W@Wabmen

f)é)ﬂl’ﬁu&]@]ﬁé’mﬂy’! b_,%&%amw SEPSRALHINIRE,

6 th th th
dgsgng}c% utene mln’\b]@]@w%e ﬂé?ﬁe aétﬁg’l%ﬁ?n&dﬁe 30
6 @Qﬁ@ﬁm@wﬁ@rﬁyvﬁqm@n@@m@o’; A-tetiivdieisprnciine,
yIMm@H@b@%étﬁwnezmeseﬂwmhm 3.4-dioxocyclobuten-1-

tgyéé %I}Iegﬁa ol mln?ﬂ ?ﬁ4 dloxocyclobuten 1-

ylgﬁr;mrg% ‘tetra ﬁ%lrso gmotiie’
m&h%&nﬂ@%&?@ﬂr@amwmmmam@&én 1 35

ylssivejphenteh.2 Jpdetmbyheisaaumndissetrahydroisoquinoline,

y'ﬁ I(‘H'%li]%ﬁenyl ﬁ\%?%yiwt\ﬁﬁf e %"%%glgw%)(glo%v&%u_ten 1-

mino roisoqui ollne

68} amm&ﬂamemétﬁﬁq@ fkﬁﬁ(@tﬁ(ﬁu@ﬁﬂﬁmvﬁmmo) 3,4-dioxocyclobuten-
18\807606/0323 73t REWERROOBOOIBAr &S/ lamino-3,4-dioxocyciobuten-1-

yhaminojphenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichioro-2-methyl-4-[4N-(2N-isopropylamino-3,4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[4N-(2N-(2-furylmethylyamino-3,4-dioxocyciobuten-
1-yl)aminojphenyl-1,2,3,4-tetrahydroisoquinoiine,
6,8-dichloro-2-methyi-4-[4N-(2N-dimethylaminoethylamino)-3,4-
dioxocyclobuten-1-ylJamino]phenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[4N-(1-hexylamino)-3 4-dioxocyclobuten-1-
ylyaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[4N-(2-picolylamino)-3, 4-dioxocyclobuten-1-
yllaminolphenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-2-methylamino-3,4-dioxocyciobuten-1-
ylhyaminolphenyl-1,2,3 4-tetrahydroisoguinoline,
8,8-dichloro-2-methyl-4-[4N-(2-ethylamino)-3,4-dioxocyclobuten-1-
yhaminojphenyl-1,2,3 4-tetrahydroisoguinoline,
6,8-dichloro-2-methyl-4-[3N-(2-(2-furylmethylamino)-3,4-dioxocyclobuten-1-
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yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[3N-(2-cyclopentylamino-3,4-dioxocyclobuten-| -
yI)%r%ﬂBﬁW%T , 3,4-tetrahydroisoquinoline, PCT/EP2005/009654
6,8-dichloro-2-methyl-4-[3N-(2-isopropy&nino)-3,4-dioxocyclobuten-1 5

é?fgﬁ%ﬁ% Zrhgltﬁ §%E§It\|{ Z%ﬂgﬁ%g&lﬁaﬂlw&me
dioxdc

[-4- aminoethylamino)-3,4-
eMemé%:m.%Mnﬁwbﬁ eAvEIOPeatyiaRHerd Aol airstvrdoButen-1-
8-dlimoires rheethiy it A R) 4 2NHERgopsandam diess, 4-dioxocyclobuten-1-

)l - -tetralydol ipoline: 104 44 .
A g o - dioxopyciobuten-
yHAIRRUIcIRSIYES 3.4 el alEaiaRdiMingnd 6, 8-d ich
lofh & diudtloyb 4R -2 {3t dinnethyidoxoostigitdnd)-3,4-

Namj = 5 ispouinali ; o
T b s ety ocuynglige,
RO aR R A RN BB RER AP e ColiaRevaimauten- -
thghenh iz fpaenyt 1n208d detrammgdbéainsrioling for use as medicament.
2:%.-Ghe, lé?S-QiﬁéEPmD@(‘F@}i{gNl‘(%Im&Héﬂdrﬂpﬂé%,E§d?8§§%}aﬁSHH?€HY1-

table salts as clajmed’in gne or. more, of claims 1 to 4 for the
?ncﬁr%)fgaag}%fﬁrﬁiﬂeéi aAfﬁT@ﬁEq‘%Vﬂﬁg iHeaHRAING: prophylaxis of

ingrEdrments of respiratory drive, of respiratory disorders, sleep-related 25
resprieRIAS Y SeEnplearR APPRES Bf sha/insinb acuteRRd GRHGEEN]L
disgrders, of t | fajlure and of chronic renal failure, of impairments
oﬁﬁéﬂ%ﬁfﬁ&%ﬁéﬂgh %ﬁ%ﬁ%ﬁ&w \Weit&ntial hypertension, of
canicht e plarracreticdlboatesp Ets calty ares ifing foarmeBitSs thereof.
overexcitability, epilepsy and centrally induced spasms or of anxiety

states, 3( depressio sychoses, of ischemic states of the
pegriphergl &dp E&?\?ﬁéﬁgﬁﬁ/&% g?f of 8 rﬁ%,%%@ﬁ?&%‘ﬁ@@”%ﬁﬁcemable
d&aliy cthertaisesiaraiohgseriphers organmooe linfbslaised by isthiemicse as
omhergrBssien events, of atherosclerosis, of impairments of lipid
metabolism, of thromboses, of impairments of biliary function, of

infestation by ectoparasites, of disorders 35 resulting from endothelial
dysfunctibig efgsrstb 2oadaipeasss ohfthmitatewe | and/or its pharmaceutically

acceptable salts as claimed in one or more of claims 1 to 4 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 bowel 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 states of the peripheral or central
nervous system or of stroke, of acute and chronic damage and disorders of
peripheral organs or limbs 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
resuiting from endothelial dysfunction, 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 transplants for surgical
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states of shock or of diabetes and late damage from diabetes or of
iﬁég‘% in which cell proliferation represents a prlmag or,secondar

%ﬁ%%@%rvatlon and storage of transplants o‘F§Lﬁ5’ ¢aPp/eL9854

2006/032372 PCT/EP2005/009654 69¢ffocedures, for use in surgical
0WB@&HQ@Q%FQ%@%@M@(E&F'B&%PA%JBré’ﬂ@"ﬁ @H%{é%%%%fons and

prolonging life. e use of a compound_of a compo nd of the formu
aﬁ%dpﬂ@%‘%ﬁrﬂﬁ%ﬂt%ﬂf&@@éﬁ%é ®its as claimed in one or more

claims 1 to 4 in combination with other pharmaceuticals or active

'”ﬁred'eﬁfﬁéoﬁgéeofnérwﬁ&%{ﬁwef graediGamsnhiPLig Y %m%rggeand/or its

rogh IaX|s of. |m§alrments of res?ztmratory drive, of respiratory disor
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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 4 alone or in
combination with other pharmaceuticals or active ingredients for the
manufaciure of a medicament for the freatment or prophylaxis of
impairments of the respiratory drive and/or of sleep-related respiratory
impairments such as sleep apneas.

9. The use of a compound of the formula | and/or its pharmaceutically
acceptable salts as claimed in one or more of claims 1 to 4 alone or in
combination with other pharmaceuticals or active ingredients for the
manufacture of a medicament for the treatment or prophylaxis of snoring.

10.  The use of a compound of the formula | and/or its pharmaceutically
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impairments such as sleep apneas. 9. The use of a compound of the

o N 2OGIRZ0 4 lone or 35 combimation wikCoV{eT 20051008654

pharmaceuticals or active ingredients fof@he manufacture of a

mgdieanant fenihe Feampnt QrinreriyaxisRirensfintime. 118 usaiBhe or in
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ingFeeinB il iR onmnidiastye of Adnadfeamens QT De HsRIReR! Ghilure.

prophylaxis of acute or chronic renal disorders, of acute renal failure or of
chronic renal failure. 5 11. The use of a compound of the formula | and/or
its! Pharmidte sscay acssprmledafsths drimet:ih and/or itsophafromimstically

1 He4cpRIMOs it GRDMAHMSIWI SRECPNABRACSULEAHROMAEIVE alone or in
mgcr)erﬁjlent for the mar,alpjfactUée ofametglc ment for the treatment or
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ofiysamnenrdItibadompdaidmand/or of a pharmaceutically acceptable
salt thereof as claimed in one or more of 15 claims 1 to 4. 13. A medicine

for human, veterinary or phytoprotective use comprising an effective o
arhdunt &f BVESMRRUFRI dTUREfbrivRIGINEHY/OF oy iphentaateaticsgiycomprising

acrepidtiethalt thereahassiaimesbimppari msreRé 26paims 1 tafdiBr of a
;ﬁﬁﬁ%@%&%ﬁ%&%}@thaeécpehp%gﬁ%cos'gﬂ'cf%ear%% dngredients or o o more of
claimsg O &,

13. A medicine for human, veterinary or phytoprotective use comprising
an effective amount of a compound of the formula | andlor of a
pharmaceutically acceptable salt thereof as claimed in one or more of
claims 1 to 4, in combination with other pharmacological active ingredients
or pharmaceuticals.



