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WD 2006/ 032372 PCT/ EP2005/ 009654 Descri ption .
Substituted 4-phenyltetrahydroi soqui nolines, nethod

f oWWOROOS@BIRBAA on thereof, their use aP@T/EP2005/009654
medi canment, and a nedi canment contai ning them5 The
invention relates to conpounds of the type of

subssctiptiand 4- phenyl - tetrahydroi soqui nol i nes.

Medi canents whi ch conprise conpounds of this type are
useful .in the prevention or treatnent of various ]
di Sebsiittted Frpaenyliefeahysiipisoauinoiaas.baneifodoferd that production
al ferér, thanate As PRSI apd atMeiddrfe N cdthifitFthem
renal failure, for disorders of biliary function, for
respiratory disorders such as snoring or sleep apneas

OhEne InGente relBhes 16 CORPAUNSCORUES thise TR 4 pheny-
RV P SO LeS [deflieamaNis Wigh CompHES enmRuNgs of this
i ”@’Pﬁeméeuééfy%ﬂf R}mlmgmarmmr ohyreatrgent oFE\L/aﬁbus g!;ﬁsortizrs. Thus,
or : - -An-:, m zer . w3 o 4
1 Yrel orPoyntis, i, He BREvaiL intel" 1, B, fenel iy 'such as
p actear chroib rénakdpijers, foi-isb(des )of biliaBy Qnptiong fareespiratory
1 1 [ . ' 4, 5 0or 6 C
at@rgrg?d\ﬁfqlggHEPr{réf %eﬁilggférll@fyée%?%bgﬁ%l%&fé‘l vﬁ?helmri nat ed,

or cycloal kyl having 3, 4, 5 or 6 C atons; R6

hyﬁﬁé’ﬂ%gyﬁﬁ"reﬁ'tegogcorﬂ%n%s of ¥ tormut@Pr 0Pyl or

cyclopro

in which the meanings are:
R1, R2, R3 and R4
independently of one another hydrogen, F, CI, Br, I, CN, NO2 or
R11-(CmH2m)-An-;
' m zero, 1,2, 3or4;

n zero or 1; ,
R11  hydrogen, methyl, CpF2p+1 or phenyl;
p 1,2 o0r 3
A oxygen, NH, N(CHz) or S(O)g;
o q zero, 1 or 2; -

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

R6  hydrogen, OH, F, CF3, methyl, ethyl, isopropyl or cyclopropyl;

R7 hydrogen, alkyl having 1, 2,3, 4, 5 or 6 C atoms, cycloalkyl having 3,



30 R7 hydrogen, alkyl having 1, 2, 3, 4, 5or 6 C

atonms, cycloal kyl having 3, WD 2006/ 032372
PCWQORIDE0IZTES4 2 4, 5 or 6 C atons, GOY/ER2005/009654
NR13R14; R12 hydrogen, alkyl hgving 1, 2, 3, 4, 5 or 6
C atons which may be partly of conpletely

f1 uori ndt ddyr OC atpoisp&IRY2 or NRIIRYIB, 4, 5 or 6 C

Pydrogen,  oyB aal LyEToqeih ARG & 21824 28 B atoms which
al kyl havi ng 1, 2may be partlyr or gcﬂ)’mrgejﬁtelysrlumiﬁated?’yﬁrﬁcloalkyl
partly or conpl et @a%wg;%u@ré Blaét gta g;ny , phenyl al ky

having 1, 2 or 3 ons I'n yl noi ety,

S heteroaryl oR13mAERI4ryl net hyl, where the phenyl and
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heteroaryl radic ubst itut S Lt
by 1, 2, 3, 4 or %ﬁ%@?@?g ggl%rf:%eﬁﬁ?tﬁ%?nI?&Eg%g%g'u?%baikyl

consi sting of fl H8VNge3. 4 BF Pie atoresglky! kawing 1,2, 3, 4, 5 or

net hoxy and OH, 1% and ahase wiigh ahiay E@dbéﬂlf & &ompletely
unsubstituted or . substi,tut ?d

1, .2
radi cal s sel ect ed?‘ir"SB'ﬂ?tteﬂe pmuppggnﬂﬁwkﬁ{ar\’é“\ﬂ ng ¢,0r 3 C

2, 3 or 4 C atonsatdW§5RUS #mnsl cuikybal kdietyavi hetedoaryl or

another hydr ogen: BFIPROIMERN); fihers 376 ooyl ghd RBferoaryl
atoms; or R13 ancaditdstavgemsebstiiuted ohsudstitiza by 4, 2, 3, 4 or

B or 9 momber od r Pndec GRS, oAea R s dipuB; chpsibting of

may be repl aced bijuaiingxghigsine, anethybCla mElhexyeodpdH;
o, AR R RIS eSS A tted or are
hydrogen, methyl sebsiituipd bind, 2her phapsicelitselested from the
acceptabl e salts grfif & Akbgy A8ERIH S 3 BRuS®fatoms, NR15R16
and cycloalkyl having 3, 4, 5 or 6 C atoms;
R15 and R16
ind‘ependently 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, 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, CI, OH, CHs, CH3O,
CF3, CF3CH20 or CH3S0>2;
R10 hydrogen, methyl or ethyl;
and the pharmaceutically acceptable salts and trifluoroacetates 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+(CmHzm)-An-; -



Preference is given to conpounds of the formula I in
whi ch the neanings 35 are R1l, R2, R3 and R4

| N4ROe200B10837E one anot her hydrogen, F,PEOT/EE2005009654
or R11-(CrH2m - An-; WO 2006/ 032372 PCT/ EP2005/ 009654
3 mzero orl; n zero or 1; RI*I hydrogen, nethyl,
CpF2p+1- or phenykeroor 1or2; 5 A oxygen or S(O4q; q
zero, | or Z'h R5 h drolgi_n, nmet hyl , ethyl or

cycl opropyl ;" R6 f 6‘%89 n or nethyl; R7 OR12 or
NR13R14; 10 RUZ hywidogen, ovethyk WpFeavi-nar gheryior 3 C
atons; R13 and Ré4 indtegreg,dently of one anot her
hydrogen, al kyl having 1,72, 3, 4, 5 or 6 C atons

S whi ch may beApart byygen oofOii;el y fl uori nat ed,
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cycl oal kyl having,.3, 4, e?’oo‘go C atons, phenyl, 15
phenyl al kyl havind 1, Fe0 atons in the alkyl
moRé&t y, hydregenoaejhyloethyéoecyeoptapyi;hyl ; where the
phegyl ter . radicals are unsubstituted or
RBY | pAroges brﬁéfﬁf/!, 2, 3, 4 or 5 radicals selected

are_substitite %&
frBm t nOFRPNEISE 4 i ng of fluorine, chlorine,

met hyl , REB3, hydoeKYoraky HavireP1 9eF & ¢ hgoRkky!
radi cal Sre ugi‘?bstituﬁed g}r?da)lr’e substituted by 1, 2
or- 3 ragilednd ected fromthe group of al koxy having

1, 2, 3 or 4indepbndsnt\\Bi oR&barmdtHer KWoHRRJEFY allid\HaWhed 1, 2, 3,
4, 5 or 6 C,atons; nd R16 25 i ndependently of "
one anot her ‘ﬁ’yﬁdﬁeﬁ% %Pmﬁ W@Gﬁn@"aﬂ q’? p\?’{%ro’h @mpletely
atons; or Rubrareded®ldycloalkyl having 3, 4, 5 or 6 C atoms, phenyl,
phenylalkyl having 1, 2 or 3 C atoms in the alkyl moiety,
heteroaryl or heteroaryimethyl; where the phenyl and
heteroaryl radicals are unsubstituted or are substituted by 1,
2, 3, 4 or & 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 or4 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; -
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 CHs;
R10 hydrogen or methyl;
and the pharmaceutically tolerated salts and trifiluoroacetates thereof.

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



together with the N atomvia which they are connected
30 together a 3, 4, 5 6, 7 or 8-nenbered ring, where
ondVQ 20063682372 he ring may be repl aced BCAER20QBI009654
atomor an NCH3 group; R8 and4R9 i ndependent|y of one
anot her hydrogen, F, G or CH3;” 35 R10 hydrogen or
mefsaAnNINg$are he pharmaceutically tolerated salts and
trigfl Ay pacet ates thereof. Particular preference is
given to conpounds of the formula I in which the WO
2006/ 03P3FPI2OTI EP2005/ 009654 4 nmeani ngs are RL and
R3Rysk ggen; R2 and R4 5 independently of one

anot her  hydrogen or _.Cl; R5 hydrogen, nethyl or ethyl;

5 R6 hydr esrently g pne anptigelydspgemesRli4; R12

‘hygs0geRy@rogaink Wethpvdrghy; 2 or 3 C atonms; 10 RI3
an%I R14 1 ndependent I%'Of one anot her hydrogen, alkyl
hatifng Rydrogenormettylor 6 C at ons which may be partly

or R7conpiretzbyNR13®igat ed, cycl oal kyl having 3, 4, 5
or 6 C atong,.,phenyl, phen l kyl havjing_,l or 3 C
atonms . in 15%@ aﬁ@’l"gﬁﬁi%& ,Lﬁﬁﬁ(’&%irgpggrc a%oms,

10 het er oar yl mreRi@land\Rdde the phenyl and heteroaryl
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2 M or 5 radi hapeelbBENY bhofe SRRRbEE. Mt having 1,
consi sting of fludrihes, dhlwrBn&, atetsy WhicBF3nay be partly or
insubst i tuted or P iPRLEN Al tfutai%d'b?%aq@"ﬂ}ﬁﬁg 3,4,50r6C
radi cal s sel ect edaformphenyl, grhenylalkyldigving Thavemg CLatoms in

i g g: g 8 g: g@he%?l?ﬁ?ie&%ﬁe@&é@Pbk)ﬁbt%&i’ﬁ&e@hy}; where
the pheny! and heteroaryl 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, NR15R16
and cycloalkyl having 3, 4, 5 or 6 C atoms;
R15 and R16
independently of one another hydrogen or alky!
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 CHz;
‘R10  hydrogen or methyl;
and the pharmaceutically acceptable salts and trifluoroacetates thereof.

One embodiment relates to compounds of the formula | in which R1 is



25 i ndependently of one another hydrogen or alkyl

having 1, 2, 3 or 4 C atons; or R13 and R14 together

wi VWOt2006032378 vi a which they are conne®®ET/ERZN05/009654
together a 3, 4, 5, 6, 7 or 8-§enbered ring, where one

C atomof the ring may be repldced by an oxygen at om

or hyaroger3 Fgreiumr, RN andR RY-(Crdtepertientwheref moisezero or 1, n is

ety o YATTRE hyeloadt) AV Por 2ol AREOVE RS s 1 or 2

trand u%riea@@@aneer t3{€&)gowheréne ierdend; teat 2; etcamesunds of the

obRrb S rvaictRn 3 Bl Gssedte e fiboen, £ o, e,

5CNorR11 -(CntH2n) - An-, vvheremlszeroorl nls
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Zeﬁ\?uﬁhe\%\ﬁn{%]oﬁlﬁwénm{éiéfé%% cdmég%ds gpﬁ@fﬁjrmuﬂ gtrb\fvh;ch R2 is
vvnBY%‘OQeﬂs Fz &lo Bra Cét op; R%ﬁ%mﬂmﬁ ~Raf-; Mﬁherefrartmeamor 1. nis

in r d u
ot ST LISt el e Pl p 1 or2

whaketh ARJS  &XYIRPIdPOGER)gFWhere @is zerpofl or 2; compounds of the
le%n@w@f&'?iﬁwﬁﬁh RW‘?F&gdﬁBybﬁ eﬁfiolrpéar%lcufér'él au%eﬁr%fé%fred

I's hydrogen - or
pis |l or 2, and Ais oxygen or S(O)q, vvhereqls
ZeAGurthePsmBodiAEROIEIIBS D d é@m%%ﬂhleafokmurh v»m \‘Eihlch R3 is

A TigoSR, EnitaPhetN P@%f@gémél oIS S R iRgerd O 1, n s

f otgrolar 1, R wholrdgan, memyﬂrckg%zrg,ﬂ-l:or Phenfr wheke @ris 1 or 2,
Zero or Zer 0 Oor
arﬁi%"'2%a?eg%f“%?{?&,hwherwzspzfm,oﬂ o nfOTRRIEdS Of the

p foamUlaorin2vhith R& Hydregen wae prefersdO) a, where q is
zero, 1 or 2; conpounds of the formula I in which R3

is hydrogen are preferred. A further enbodi nent
r e didisert embodpoemtdelates ttheohmpourds df the fohhala R4 which R4 is

h 1 -
DHERGGB, Fcf or S S ARG il (B85, n s
meREng lor Wmhy@mg@nenwthywmpm-i Qr nhemylzyvharej pAs 1 or 2,

S OR o) QST 8l Bl 9 BB e

~pdotralal lan wilich Reispnelregerdr Cl, in partlcular Cl, 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 compouhds of the formula | in which R6 is
hydrogen or methyl. '

A further embodiment relates o 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 partly or
completely fluorinated, cycloalkyl having 3, 4, 5 or 6 C aioms, phenyl,
phenylalkyl having 1, 2 or 3 C aioms in the alkyl moiety, heteroaryl or
heteroarylmethyl, where the phenyl and heteroaryl radicals are
unsubstituted or substituted by 1, 2, 3, 4 or 5 radicals selected from the



A further enbodi nent relates to conmpounds of the

formula | in which R5 is 25 hydrogen, nethyl, ethyl

or WQ2008/033372 pr ef erably hydrogen, net IBCTEP26051809654
A further enbodi nent rel ates tg conmpounds of the

formula | in which R6 is hydrogen or nethyl. 30 A

f ugtdiugr cendistingrendtfiuroainet mlarmeconpthyhd@Fgr meikotyamdl @H and

L WA Bt SR8l SRRl R Libsppteq by 1. 2

R18r drrddirais seleciaddieprantergrbyp af athoxyarmtingr, 2, 3 or 4 C atoms,

hym;ﬁgﬁﬁula@rﬁéﬁho??vf\l 5%{51 n%rgf% ?l/; aﬁp Jg ﬁ?ﬁg% Znﬁ;ﬂ;ependentiy of

S cy@ﬁ@aanqﬂnembydmea omalleyl (bnavmgd aRo@s or gh€ngloms, in particutar

10 a

phﬁ‘@ﬂb)ﬂ' %Nﬂi cpé‘%b ﬁaw% g{ ét? ggtrn% @?pn’i‘s tlﬁ%a%&%f%r cyclopropyl,
phehyYheradRAst @ndaRﬂﬂ tQﬂﬁfb%ﬂ ywéw éhe Lmsam i tiat whichr they are

Su |
Erosindaes fodtidr fom 8 3. Epz gg ogggsﬁ%énﬁﬂeaocﬁﬁg WhEFe one C
|

coROLPI i GRS TNt fiahlaed BV afeoYaangiot BEan Metiagtgup, for
uns %@nawvﬁm R i ‘tcﬁtﬁatﬁélethfﬂ*@ Nahﬁm@rvga which they are

It r aresbstltute
@ 0&@? Ff?ée%raﬂg §¥’Cél REx PYHAHIRG, 1piperidino,

2 péi'hgdrdhz@p&‘td?mﬁorphbﬂncﬁmimahyl@ipé]‘ﬁkﬂmxm paiEb B ®yrrolidino.

15

20 4

where R15 and R16 are independently of 5 one another
hydrogen or al kyl having 1, 2, 3 or 4 C atons, in

paA tfurtlkraembodirhgmht, re@idsdgdwﬂd;ddsh&fvﬁheg‘oﬁnulﬁ | & which R8 is
C | ' r cyclopropyl, or where R13 and
m@‘%%@ee’? h@’r@aﬁé%@%m N atom via which they are

connected together forma 3, 4, 5 6, 7 or 8-nenbered

ri I / .

' A GurtfES 88 fndnt R 26 cbhﬁxmnp%rm egggh&;a FRSENEA R9 is

arttydragen,dr. ek @geetl. with the N atomvia V\,hl ch they

are connected together a saturated ring such as

pyrrolldlno peri di no, perhydroazepi no, hol i no
r;ﬂ%@@m% relaies e @ngpamdwf frtﬂ iqﬂnwda ingwhich R10 is

fL|-|ryth°ﬁ1 ereapPpitAANt relates to conpounds of the fornula
i ich RB is 15 hydrogen, F, O or nethyl. A

- further enbodinent relates to conpounds of the formula

25

30

35

I Specifty prefBricd ishyidenascompolhd bf *ﬂlﬁé H‘dﬂmulaq felected from

lflrther enbodi ment relates to conmpounds of the fornula
Rh R10 is hydrogen or methyl. Specific

pﬁesdrmm 2-snethyba-[4N-(@asthoxynds4-aioxdegcloputs-4- |

' S?‘)gﬁ{mg]phenyl 1,2,3,4-tetrahydroisoquinoline,

6,8-dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
yl)aminojphenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyi-4-[2N-(2-ethoxy-3, 4-dioxocyclobuten-1-
yl)Jamino]phenyi-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[4N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyamino]phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(S)-[3N-(2-ethoxy-3,4-dioxocyclobuten-1-
yhamino]phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4(R)-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-hydroxy-3,4-dioxocyciobuten-1-
yllamino]phenyl-1,2,3,4-tetrahydroisoquinoline,



the group: 25

6, 8- di chl oro-2- et hyl - 4- [ 4N- ( 2- et hoxy- 3, 4- di oxocycl obu

t el Q-2006/032374 phenyl - 1, 2, 3, 4-t et r ahydr PG VEPZ0US/089654
6

8’- di chl oro- 2- met hyl - 4-[ 3N- ( 2- e?hoxy- 3, 4- di oxocycl obut e
n- &;8-gichéororhpathylyd-[ N2 2 hyéirdet-B ahyidikotgeabitent1-ne, |

6, . L
8- H%)%WI"BQIBU%WQ'aﬁ’é‘i?tﬁwd(@'-sé’ﬁfpr% 4- di oxocycl obut e
n- &:8-8iehloro-2-methyl-4-[2N-(2-hydroxy-3,4-dioxocyclobuten-1-

1 PR A P GO RBIRAES L e 8

5 ut 8,8 dlchloro-2 methyl -4- 4N -(2-amino-3,4-dioxocyclobuten-1-

y ypaIBRER. 1.2 3 %fﬁ%@?f pERUHLRIAREY. "3 WG oxocycl
obﬁﬁe@meloro 2-methyl-4-[3N-(2-amino-3,4-dioxocyclobuten- 1-
yl %ﬁ%ﬁf?ﬂ IpheRyl1 2 324 %etf‘aﬁdi)%ﬁr?@t}bjgfl'@llﬁﬁqu' nol i ne,

di ch| or o-2- et h 34d|oxoc cl
ob Bafic [oro—Z -methyi- [2N 2-amino-3,4- d:oxocyclobuten -1~ Y

10 ylyi fmi;ﬁﬂi@ﬁwh,2,3?4%t€aﬁ®frblébkidfn@hﬁ@qw noline, 6,

15

20

25

30

- 35

| ) bg@};ﬁbgg%erﬁ"% #9/-4(@ & P{]%r_g 2y dloxocy%lobuten 1-
yl ylrarhime] ey 1, 1324&t:%ﬁy@?rdsusquin@htsQQUI noline, WO

@g/(? g}%{%? Palh%i%?%%ﬁg%ﬁﬁmno ? 4- dloxocyclobuten 1-
r ol)arsindjphienyddyz, Babtetmhybiroisoquinoline,
314, B BAbROSNHty A8y o S LA LRGSRl dtflen 18
r q;{garwm]mejwd}dyz;sgbtat@hyﬁro:soqumolzne
y'é sgalemb%%'}%ﬁbtr@ 2o %*\f‘t@é?d;éfﬁéﬂl-wé‘*@zﬂ@%gﬁﬁ% 32 ot
erﬁquocwoj@?ﬁtﬂaﬂpw&mm@ wl¢2&4mmmr§@qqumlrnﬂe
6 @8181&%%-2 rRetiRA Y[]|4N4 ¢d- aﬁhétﬁy%ﬁlﬂg B4 4Gk SByROM I ERML

hyd I
6, yI n@%@ipheny?]l 2h rzltytetrahydrmsoqﬁ}ug!?ne rob soquinol ine,
| ca @—cﬂcmﬁﬁdlﬂméﬂ'{ m[e& @mm@eta BEmsthe@43dibeveRibuterd9-
am, noip;?_lh }/ ZY gtrah dro soqui nol i ne, 6,
2aapno]phenyi-1 te’crahy roisogquinoline,

’ @Meemmduzim g %gw(;ammmnamwwsk@@umén 1-
¥

am no t r.ahydr oi soqui nol i ne 6,
\hRgRG Gehghyg Ao- 3, 4- di oxocycl obu
@nSJdJehioro 2- methyi -4(R)-[2N-(2- dlmethylamlno 3,4-dioxocyclobuten-1-

L VDBTBRRREILA o & Al SRS e 0 he 2
b &, &atichioro-2-methyl-4(S)-{3N-(2 -dlmethylamlno 3,4-dioxocyclobuten-1-
ykf&ﬁ%ﬂ&bﬂgﬁw 213 3Rl S Qlmoaui nol ine, 6,
| 6 &-dihieoRsHmethy LS )Z4N- @ bi-dhieutyl )- mJ-nmﬂhlyidrmmnFﬁMs 4-
d'de% }//Efo%*ﬁ'tgr? 4 ﬁ)a\ﬁ%smﬂéﬂyi)‘iei‘w t]e‘tr?ahﬁdéoégémﬁgw oi s

8 dlchloro-z -methyl-4-[4N-(2-dipropylamino-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline,
6,8-dichloro-2-methyl-4-[4N-(2-(N-isobutyl-N-methylamino)-3,4-
dioxocyclobuten-1-yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[4N-(2-(N-methoxyethy!)-N-methylamino)-3,4-
dioxocyclobuten-1-ylyaminc]phenyl-1,2,3,4-tetrahydroisoquinoline,

6,8-dichloro-2-methyl-4(S)-[4N-(2-diethylamino-3,4- dloxocyclobuten 1-

yl)amlno]phenyl 1,2,3,4-tetrahydroisoquinoline,



6, ‘

8-di chl oro- 2- net hyl -4-[ 4N- ( 2- di net hyl am no- 3, 4- di oxocy

cl yhotBwel0FB72 PCTIEP2005!009654
yl)am no] phenyl -1, 2, 3, 4-tetrahédr0| soqui nol i ne, 6, 8-

i chl oro- 2- et hyl - 4-[ 3N- ( 2- di mePhyl am no- 3, 4- di oxocyclo
buﬁfaldibhloro 2- meth I-4(S) Z[;LN -(2-(N-isopropyl-N- methylammo) -3,4-

8- ﬁﬁ%ﬁ%lggﬁ% 1-yI)a|‘nmo p¥1enylai1 )édé altef)rgHH]r%lsoqumolme
| 06 B-Bichiztrbyd-rt 1) 1-4- PN 2-ZNciyoid pripbaimh etby BN 4o rd p phaerisi 0)-8,4-

b iBRofisioputenr 1-yDaminolohepylsaeh Arte Aty disonuinolige.

5 6 8&aldlchlomod—merhtwfm(s)-{ﬁfﬂz)@{cﬂeﬂwmmm Bydiaxogyaictytenkl-
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nr']%‘no ']1 213 A PRI B qui not i ne, 6,
,|86¢ﬂ1lk3 OZ—-MMM(&[ BIN{(2-N- methyl -N-isopropyl)amino-3,4-
2%9%% SRR TarmiPh B ey 2 P SicE RN drofoguinolpe.
iScthi @m@thwl(&l BIN(AN-gt yl\N('iOBWI)?W%&‘hyI am

' n@ioﬁo dyciébuten-1- X[)ammo]phenyl -1,2, 3 4- tetra%ydro:soqumolme
tetr ahydr oi s

d'cﬁén%%ﬁﬂqgg tr%gthyi 4(%) E%N (&Q\I methyl "N -propylyamino-3
8- dibrbe IS L&eﬁﬁﬁ ?b}émﬂwd]ﬁhérﬁﬁ e, @-ﬁa‘ﬂréﬂﬁ?drmsoqumohne

{?én‘#'ﬁ'ah%% SpFl SIS FIEN G NemyePl s fripxapyciotyten-1-

)amilmo]phenyl 2 ,2,3,4- tetrahydronsoqumlollr’l\f . -3, 4

e no) - 3, 4-

d| dg %gﬁﬁt@é 'Bﬁ”&’ilyé}ﬁmffﬁ pio@’l%nﬁépgﬂ‘_ahydr oi s
oqlioxatyichehutes-1-yl)amino]phenyl-1, 2 3 4-tetrahydroisoquinoline,

0. SacliENbgs 9-relFFLA AL N BB ARbIRA XA ABA -

dmb)ammpe]mnwéfh 213 - tetrahydigiseayinoling, 3, 4-t et rahydroi s
SPAGE 2ot (NG et pppaino-3
HOXPAC m&wcy!%/ﬁmm@ﬂphenyl 1,2,3 4—tetrahydr0180qumo!|ne

yl t VO
2%%5%%2%%22%% 05/ N Raabfihe iS4

| Siexasyglobegen-AadaminRIghenk; %ap"rtﬁfﬁhmf%f’w}'nﬁhﬁ‘%o)
3 B48-dichloro-2-meth I~4$R) [2N- (2 dlethylamlno -3,4-dioxocyclobuten-1-

di ﬁxoc%k@e%@? 223 ﬂ|t)€ﬁn]"y8 dpsoqt}/nollne 3, 4-tetrahydrois
I @@-d?cm@*ohﬂiméth&hh@ [EN-elprep i ing)-Byil- df&@ém@@n 1-

dNb%B'EE}%lPQS[]Y' h23.grielanrdiaRRanlNe 3 4-tetrahydrois
oGi8-aishiore-2-methyl-4(R)-[2N-(2-N-pyrrolidino-3,4-dioxocyclobuten-1-

xg%%l'%@ﬁﬁr@ﬁl/'% %2 tetraﬁyaronsoqu%olpﬁeet hyl ani no- 3, 4-di o

y B) Gwliahdd roka-nysth - 2R3 - {2 (- NatmednydiN-Gspgropy laraino-3,4-
)gﬁq)%gﬁgi’ogbpenz 1R Iﬂ%oﬁoﬁwse)nyi 12, é%l & tP%yEYms%t'nﬁS r'EeO pyI

- dBBedimnbdroksvesth -4 N+ i leawiamibho23 &, diexetycidhideni is

35

oI P ReayiSL2 A f-iarayaraisam Ry - N | sopr opyl ) an

nB:Bdichkyo-2-methyl-4-[2N-(2-N-methylamino-3,4-dioxocyclobuten-1-

nol i

{8-dicblarordetehyi4-5N{(28N-( 2-hexyrtarnino) &%d@@cydnbhterm-

?Ig?(rgénogph%rﬂxi 12 3 ;trahydrf SﬁqUIqOHTeZ 3,4-tetrahydrois
o8 f-dis lqn@ 2- rr@thyl N-(2-N |sopropylam|no -3,4-dioxocyclobuten-1-

SVI%rﬁmcgpsﬁeﬁylmez P 1t Blydr8Not@tisimg] ol i di

I oxocyc¢l obut en-

| él‘?%&‘ﬁ%’cﬁhﬁ@h’{z@%%l'tét%%ﬂ?rb%%ﬁu}ﬂolﬂmz 3, 4-tetrahydrois
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yl)am no] phenyl -1, 2, 3, 4-tetrahydr oi soqui nol i ne, 15

6, 8-di chl oro-2-nethyl -4(S)-[ 4N-(2- N-cycl opr opyl am no) -

3, WO 2006/032372 PCT/EP2005/009654
di oxocycl obut en-1-yl) am no] phegyl -1, 2, 3, 4-t et rahydroi s
oqui noline, 6, 8-d ich loro-2-nmethyl-4(S)-[4

N- BB-sichjarped-medhyl-4+[ 2N+ :GZM-GVdmpemMIammoe&zl dlioxocyclobuten-1-

W{gﬂrnmﬂshéﬁgn gé 22%39 3ﬁﬁr5%&9rrfaf|ﬁ89u' noline, 6, 8-d
N— ¢ B-flichiarayd- nﬁﬂp,ylodpia ?NdR-ferdmethyl)amino-3,4-dioxocyclobuten-
dl @w@mhswewr-iavé hat@traﬁbamau.ﬂ@&e? 4-tetrahydrois
5 ngmh&rﬁ;ﬂ m@ﬂmﬁ E@ﬂ%ﬁﬂwiawneemym@mﬁmlo@uwn 1-
wd]prbeﬁm ﬂzsy4 }ammr@’@@auirroh . 3, 4- tetrahydrm s
% q?tghﬁr&i@ @fﬁh)ﬂ-@%%—lﬁﬁggﬁ [%nmoétl‘?yl{nmmo -
yI diaxoopd|phetent 1-4) amhdiphehylahed, sitseaydreldodindlipe,
é gc@gﬁbgﬁgeweiﬁyl r}1yf4N f }\I it%yla(r%m%' f o&x Xl(gcr:?/clc%ut%h41 d _
yI ¥ zamh imeofj Hremyd 1, 2, 324 -Bstriahyeiroiabginolisequi nol i ne, 6,
8- @?f@%ﬂfo?o A HEEHW . [%\WZPIJ %%I' p(lgoly'\frrpé‘[hyl%rln%ong 43 4- di ox
yI Qm%cqltpblﬁﬁm1—-5[|,)ammOf]phemylahmﬁ@tetmjwdﬁoisoqe;nohﬁe
8- @Bcﬁléﬁ’l&ﬁé—g-rﬁéflﬂﬂ-4 AN 2N AR thgrabhifE Ly d'é\kdc%/&FHb‘tRé’Ma
dnd)amwl@ﬂn;hﬁméﬁ 2 3yi-iedrahydrgiaeayinoling, 3, 4- t et r ahydr oi s
OCB'BfwbhlBﬁa 2 rﬁethyl 4 [4% ~-(2N- acloprcﬁ)éziammo -3,4-dioxocyclobuten-1-

OLq?@wE‘jcq éﬁu’qe@r@hydrmsoqumolme
yle am.mbnﬁ.@wém@d Zr@MfwiﬁmygiﬁWIQhﬁmB'm@id%&ycioﬁuten 1-

. Ia%rrllﬂl & 21352 Shfetangdrasoduineing, °"
y10,Bidicitpmiayethyl-2-(ANYAN(T-Aylinethyhamime., m;ox%'@yclob uten-
oon@%f%Hch]P@%nvﬁeﬁ Ey‘!l tetréhy'\ci'rSISoquﬁohheXW am no) -3, 4

y|6) Sdichddroh2myethyl-2-[8NA2N:tinadingaonisogthytarhineg-3,46,
> dioxacyclobuten-tryhamisalpheny1 23 AsteaterRisaaunging oy

cl60$31§ﬂucdfﬁem-2 -methyl-4-[4N-(1-hexylamino)-3,4-dioxocyclobuten-1-

8@%%@%99‘%&%%&%&?8%@@%@ rgdg "o e Y0
i Shf-gichloronnisthyld{4N-(2- p|colylammo) 3 4 dloxocyclobuten 1-
§am n@]ﬁﬁhﬁﬂem giEfgnyr é%ﬁ"‘%?ﬁ%' cutnoline. 6,
{9 25D PGBy b L4b 2Tt B REIo B KRG opaters -
' S}Baﬁnﬁb]ghéﬁﬁl%%ﬂ @qgﬂgﬂydrmsoqulg]nodlpg ! soqui nol | ne.
6683 BIERP LA Ry S A B R T S

))Qﬁﬂﬁcﬂ hényl 12,34- tetrah){deroxrsg ui roéﬂngoqw nol i ne.

Y Bl St AN A2 B ORI B! BT dlokoamaiten-1-
§m4ho en -1,2,3, 4-tetrai'1ydro:soqumoline2 {otrahvdr ol s
ég{(a@%f u}‘n%?h);l ZHI@”& y]ci%pen IIar}nno 3,4- d|o?<ocycl>c/3buten 1-
yl)ammo]phenyl 1,2,3,4-tetrahydroisoquinoline,
8,8-dichloro-2-methyl-4-[3N-(2-isopropylamino)-3,4-dioxocyclobuten-1-

- yhamino]phenyl-1,2,3 4-tetrahydroisoquinoline,

6,8-dichloro-2-methyl-4-[3N-(2N-dimethylaminoethylamino)-3,4-
dioxocyclobuten-1-yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline,
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i chl oro-2-net hyl -4-[4N- (2- N- et hyl am no- 3, 4- di oxocycl ob

ut Wol2006032372 PCT/EP2005/009654
yl')am no] phenyl -1, 2, 3, 4- t et r ahydr oi soqui nol i ne, 6,

8- di chl or o- 2- net hyl - 4-[ 2N- (2 N 3- pi col yl net hyl ) am

I nG{Bdlé:hIoro—Z -methyl-4(R)-{ 2N 32 lsopropylamino 3,4-dioxocyciobuten- 1-

ﬁl C{l@'kl)m)‘énl,%,_?)al}i rahy rglsoquo}hz 3,4-tetrafydrois
I 06 c&mcmmz méetih M R2BNeRhyktilarming-2,4ddioxocyatd miten e -
- JiarH AT AYRNS B ks AisbGhl-BANEY ©f sodui nol i ne
6, 8adli chl or o- 2- net hyl - 4- [ 4N- (2N- cycl opr opyl ani no- 3, 4-d

i Oeitgcé{i?hgpg_ SRR |Y4(h2ﬁﬁg(hqg8ﬂylad'ﬁ rﬁ 3,4-dioxocyclobuten-1-

rahydr or's %UII’]

I oYHﬁIBIn@émnm)d-zu 2.5 (eztrahydro;soqumohne
Zﬁ@ﬂ{éfﬁéeny t%gﬂ%gg%ﬁféﬁgw@%@ &hd %rlfluor?acetates thereof.

am no ror soqui no

oRl GPBTPPH%'ﬁh? mum ZOMRTiFEmeNRY Py diPfR-Genders of

mde endently of one another have either the S or

8- tgp‘l@ con%ﬁra%o%nﬁ comé'ofn%:3 s ma{(%eo Inst %u'}o?r% cIJID opttc%l isomers,

| Qlifoel%arlminhwﬂs éf[dﬁ%‘té%ﬁbﬂ%ebm‘é@ématé%t 6y bmixaresirtall ratios
ﬁxo cl obut en 1-yl)am no] phenyl , 3,4-tetrahydrois

ine, 6,
8 d| chl oro- 2- net hyl - 4-[ 4N- ( 1- hexyl am no) - 3, 4- di oxocycl

yI n?’néﬁ SHeRYFIton inflydes Al JRYiameds R af fhe cpgnpounds of
tBe domnililerio- 2- met hyl - 4- [ 4N- ( 2- pi col yl ami no) - 3, 4- di oxo
cyclobuten 1-
I am no] phenyl -1, 2, 3, 4-t et rahydr oi soqui noli ne, 6,
kit Q?JQJ’R%‘I @ smalpmmcbamohprmhm 3 his @llex epplies when

bl{'ﬁ Have substltuens or occur bstituents of oth i
yl)g\fn nol phenyl -1, 3,4-tetra y ru0| s!gel'}lsnocfl Rteer radicals, for

8 eesamﬂI@Ira)ﬂgw&qlWIraqicpIﬁ\pr(@ @uhiadical ﬁoff-x@'ﬂ@ afi @‘@ksﬂd’adlcals

Ofézlﬂéemethl @thyl n-pro yI rsoFl;ogahyf Jroﬂsrgeti‘rlykeothyl) n- butyl isobutyl

8173 ﬁlsﬂ %@t Wp—buyla&pe (2me IIIMPW L ?r(o)l L-dimethyl-
dIe@X}ﬂ)?yﬁJ theﬂ;d entyl, tert-pentyl neopentyl or hexyl F’referred alkyl

Y| %(? p@ﬁo e}ﬂ'uyi e%h;ﬁ n- propyFl i grgr%Ip)S/P%ubu?y! {er- butyl n-pentyl,
I nthve)éy[ n@hb)dr-rioteNof @xampleonen! 3! 4t ne-3, &-8li 1 ocl, cl2oor 13,

- Atk atoms: iny allvs radicals rgrhs SeRiReRdl | e flugsine atoms.

30
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6 E&adcpidlod rsch- fhﬂirbaﬂ(yﬂre{cﬁd}élé are $ofuarpethyin )2, 2-tdflubresthyl,
yﬁééfﬁf@g’ﬁ%@}{@ Iheftajll@rﬁ'spgf?péﬂydr oi soqui nol i ne, 6,

L_E%R‘fp‘?esz d}ﬁewéfbalﬁyl[ PaGiEAN gFéT%w%lp?gbﬂo %E,Epgbﬁwl,n %%I%pentyl,
dcyﬁdengyfomyc@hemwl pardystgoshdnydne @, Botet EHoalgyolips Sn the

SR 8 L TS TN o

clobuten 1-

| yI )am noj phenyl 1, 2, 3, 4-tetrahydroi soqui nol ine, 6,

8-d ich
| Bhenyl-radidals nayRpe [Beubstituiedh or dei subitutedi ancooy olabtimes,

Lh- e]xamp!e 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-phenyiethyl or
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yl ) am no] phenyl -1, 2, 3, 4-t et rahydr oi soqui noline, 5 and

6, 8-dich loro-2-nethyl-4(R)-[2N (2-nethyl am no-3, 4-d

i oM \2006H0B 23V 21 - PCT/EP2005/009654
yl ) am no] phenyl -1.,2,3,4-tetr dr oi soqui noli ne and

t he pharnmaceuti cal I y acceptable salts and
t r Pfpheswieibyt dinessubsiitesntt, inl monbsubstitptashgbeoy! nadicals may be

t
asyrmﬁeo%iﬂor!:o{pébﬁioﬂn g’epen ggﬁleﬁ Q?Euﬁgtltuﬁ% {Phenyl may be
ei Bufest Itu 3] @@sm'ﬁe’z h positipg .4t p@ﬁltloﬂfr%Scﬁﬁﬁlbgﬁc%G posmon

ey, 408y ;bé‘snh@r? 3f5’r'ﬂ'ﬁé3§ul9§ﬁtbérﬂ*s lh%ﬁMS‘htuteEf heny] radicals may be
enant | Qner di ast er eomers, . of . racemat

i R B9RON 2.3 PPBLPD.5OnBoBHIoN 24, HROYHAL &k, position 2,3,6

I ngepbsifonizgbudes all tautomeric forns of the
conpounds o the formula I. Al kyl radicals may be
straight-chain or branched. This al so applies when

t hlelgté‘raasjl sadishist axerﬁr@nwt:oqﬁngr toapotmidstin twieoh ®nefor more ring

fl
"o 8% puden dPmacrediasegs, b nuo oty e.0. 1.2, 3 or 4
r anitrogen aiomsnﬂtdrﬂ oxygdry btorns, pt opP| sulfus apsropydr & eombinations
t = _2- _—
Se%‘?g%%f&fégf '&Erﬂg 5('#18 pf;/ ‘é%%'%r&! raés&ta% W%S)qﬁlepét?aoéﬂe)d via all
1, positiors, higr emrhple) VlEhppStﬁIDyll 1, ipositem 2| position 3, position 4,

teﬁéslﬁ’(ﬁﬁ”‘éy osﬁ%?ﬁ@”béﬁéltlﬁﬁ f“S?leosnBrnleéeH%?éjroﬁb}?%dlcals may be

radi ca
n-Wipupstituted or he wbs ﬁutg@lrﬂqﬂ or pEIg- tﬁ@@gq or @p{gm@ﬂe once, twice

”%rethréértlrﬁéé‘”ﬁy(ﬁgéntl@ai & Idﬁ‘fegént facpgallsgghzs hiEQwElelapphes to
Pstbitet, MaSoRYle rad RS | INeaiPE SHCBLSS Hetsroaryimethyl

flEmmthéS%/c:)f M@:ércfa?yisaf@ B b Bitlhléwypf%i:]chy?)—furyl 1-, 2- or 3-pyrrolyl,

i fIuoro en or oe
2 2 B AIoroetigd g BeT) IS 0S4 2 sitigaon1-, 4- or Syl
r aidR glatrimzat-¢- cBeloppbopy - op)‘sctletx’al Zb%}ﬂ!,EZQWCE?(F)E;OﬁHD%ngI -, 4- or
r ¢ 0 .

cyekonenn £Y0h QISR T GYELPOS Y b0 MR ALATLES Gl 1 3 4

0 o>qald|azol~|2-3dl dauy+5 -y, &-, éxaompb-¢hiakiGiyR. 33,;4 -Pbre Byisothiazolyl, 1,3,4-

" 3 2o 2 V’Qi?bn%"é@éﬁ?g' -3 o ea T HuBdieRaEattr 5y

by2-i aeltiIrltleayrldm 2+, f4-ebernr Eif—mmnmadlsyl 3thirsA4-ppptiazioyi, pyrazmyl

| iqk h

KO SE 5 U helypheny 126k Sl didbNper ey 5

b&ngr|7:r[dqznh¢hy2~et3h,y4 ér, @mkm@&ﬂamﬁi 1-, 3-, 4-, 5-, 6-, 7- or 8-
r@:’ 8@’200496%4 1% &r P@ﬂ%é%lwl 3_Tjae §“§St7' tch‘%“&mnolmyl '

stitut e pheny ica

,p33|51,(§1 Z- or Havinoxaliny. 16 éub%-tlst,u?e@wﬁ'@ﬁfghlala’mwyl Also

bﬁ'hcluded are the corresponding N-oxides of these compounds, for example
1-oxy-2-, -3- or -4-pyridyl. Preference is given in this connection to the 5- or
6-membered heterocycles, for exampie imidazolyl, pyrazolyl, pyrrolyl,
triazolyl, tetrazolyl, thiazolyl, thienyl, furyl, oxazolyl and pyridyi.

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 belong to the
invention, especially the pharmaceutically utilizable salts. Thus, the
| compounds of the formula | may be deprotonated on an acidic group and
be used fo'r example as alkali metal salts, preferably sodium or potassium
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substituted in position 2,3, position 2,4, position

2,5, position 2,6, position 3,4 or position 3,5. The

sub¥Oi 20064032372 t ri substi tut ed phenyl radPCAEP2005/009654

5 in position 2,3,4, position ?23 5, position 2,4,5,
position 2,4,6, p03|t|on 2,3,67or position 3,4,5.
Heﬁ@ﬁ%a@ryas axneRILE salts, dopexainpla aaga&smﬂum:snmma or organic
wh n r Y t k

" gﬁgn%ér‘%rﬁ%rpﬂﬁcﬁb Q‘:orﬁéBﬂﬁd%‘o‘Fiﬂés@ﬁﬂu% P%@mpﬂé ild'"a basic
ni OrfeRaAtAHS bel used n dhgg‘@ﬁﬂamfoﬁme;r ghysiolegisally delerated acid

at a4a8itieh %Q%m)m t'iﬂB?ag{lcV"Hr 3Hﬁf eé@rﬂ%"m?or T8fample as

Eeroaré radi ca tac
podvdicshioridesy dhasphatas.a poiates.onmethaossulionetes, acetates,

PORictates, Maldss Hupthrdtes, APAhidsOgluzonBRS &fcon 6,
position 7 or position 8. Heteroaryl radicals may be
unsubstituted or be substituted one or nore tines, for

exﬁh@hﬁveﬂﬁm aI‘BWr@l%ltééththé frietBod idesribdy beﬁﬁv‘\‘drc;ﬁ*epﬁhng the
ferent Etﬁ:a%o s i kewi se applies to
PPHF%%! % 6'55“3/? ‘radi cals in groups such as
heteroaryl met hyl . Exanpl es of heteroaryl are 2- or
B'fﬁé%ﬂﬁpq&%ﬁﬁ? Eglfb' r%@ Ild%scribg%r g’reg'}/éérg géoﬁbrﬁparéd starting
1, fzqm thei ambihe ﬂerlvattvea)of theyfarmula 2, For thiszairptbse, e@mpounds
Y,
Srorietbmds Rar i ad i saustiyadd iy BrRirsboppuia 1

1, 2, 4- oxadi azol -3- or 5-yl,. 1, 3,4- oxadiazol-2-yl or
-5-yl, 2-, 4- or 5thiazo|y|, 3-, 4- or

5-i sot hi azol yl , 81 R3104 t hi adi azol -2- or -5- yI 8 ?19
1, 2,4-thi adi azg or -5-yl, 1,2,3-thiagéa 3 44 _Or
5-yl, 2-Red "byrldﬂ 4-, 5- or
6- pyrim di n¥ 5- or 4-pyrj 2| nyl, pyrazgyy"1-,/2-,0
3-, 4-, 5-R16-T g 7-indol §1, -, 2-,R Re ©
5- ben#2ni ghz g al, 1-, 3-—4--—5--25 : . '
7-i ndazol 2-41 3-, 4-, 5-y 6-, 7- or & [ hokyl, 1-,
3-, 4pg B MRy OF 8. i soqui nol yl R32- , RS G-
7- or .8-quj {azollnyl 3-, 4-, 5-, 6-, 7- Rr

y 3-, 5-, 6-, 7- or 8-qui noxalinyl,

8-cinnolin
1-, 4-, 5-, 16-, 7- or 8-phthalazinyl. Also jmcluded

are t he correspondi ng N-oxi des of these conmpounds, for
exanple 1-oxy-2-, -3- or -4-pyridyl. Preference is
ngelthetéutistMﬂsd:ﬁ OR2{ ®R3, PR45RSQIRESCR5 R@Tbﬁﬂ €10 are as

het y r exanpl e i zol yl razol
p??f @ OY‘?‘H dF y#, GROMR &Y nPUP@I cal%/hri‘eggﬁyypnd%igoeﬁwcleophlhc
faubStltutma,zsth(yﬁ agrehipnme d:ylphehbxyher EodpinediasaR7 Aed X' is a

o RS, Byicff S RGeS B beoPh B8 Btfuin, R Sty Horine,

3phphgsy of alkioxy) foy exanipa iethudagi cal | y accept able salts

2158 A5050 ot 5 PHTTH N RogBIBETRh bbb of e orme

cbwbeudbe szmbstmtenit orimag the mmym‘@oﬂﬁiir ot.onated on an

IS T 1 S i

P@HFEPE@@MU@UEIM 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 i '
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‘etc. The i nvegd
descri bed be
0

12 salts, or as ammobniumsalts, for exanple as salts
W th amonia or organic am nes or am no acids.
CoWy0 2006/032377% fornula | conprising a RGTEP200EMO9654
can al so be used in the form o{ their physiologically
tolerated acid addition salts*w th inorganic or
organi c acids, for exanple as 5 hydrochl ori des,
phosphat es, sul fates, methanesul fonates, acetates,
| actates, mabeabes, fumarates, malates, gluconates

{dn al go relates to the net Rad R8 rip
formula 1.r1

otfr eparing the conpoundgyd§ jt he F7
he ounds of the formul a dgscribed
her ei nrganlbe lpRepdred &tarting from theRanifpe

deri vat i @ vhe' formul a Y For thRrs g €. 4 ©
conpoupds~ .o Re_f or mul a—tt—are™r eact ed squari c
acid derivhtives Of the formala 111 RER R&Nie 0 NH
RO/ N R™ RLooRLREOR RS R 11 B3N, R5 ||

R3 NRS R4 RW15 11 Iv where the substituents Ri,
R2, R3, R4, R5, R6, R8, RO and R10 are as defined
above, X is a group which can readily undergo

NUGh&RPIRY | R2 SEBSt it ian, RES{CRJ‘?SR‘BP' RO "R18" and have the
phenoxy, or is defined as 'R/, 'and’X is a'20 QEgﬁrﬁoup -
WHRRIYSERNgNeSr ieaning.eSpisi i Frosapwhichueaprindasgo nucleophilic:

exastitution!, 86 8rampRhERR¥Ye0bhahkAx br aﬂ;@f%@mkﬁnpse ethoxy,
correspond to

et ho . The, conpounds of the roula |V
C&Pﬁﬁﬁ%d% qiiher HOroRshuIor 2 Imgkalnin REtisaR b (akall xnetal or an
t redkailizeni egrtef ftal . equiVegenstyudsi Ceﬁa‘ringledeﬁﬂhwi V&S @Gtignard
L&m a lll can be purchased or 25 prepared by

own fromthe literature. The conmpounds of
t Aehef compbendy/ of e éardidla dhakhbepumhased teedanmbe prepared by

Eh30s KIBIRT SmieiSlRgRni | T exchange wi th
s of t a

d
céﬁpoun he formu y methods known to the
skill ed worker into conpounds of the invention of the

Tetrahydroisoquinolines of the formula Il in which R6 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 alcohols of the
formula VII (cf. Tetrahedron Lett., 1988, 30, 5837; Org. Prep. Proced. Int.,
1905, 27, 513) by known methods, |
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30 fornmula | WO 2006/ 032372 PCT/ EP2005/ 009654 13 R9

R8 RIO 4CC NRORBI RT RL6 R R\ RI-MR2 R1L R6 O
O WO 20080032872 R3 N RS R4 |V I where BRCTHER2085/009654
R4, R5, R6, R7, R8, R9, RI10 aniq1 have the 5

abovenenti oned neaning, X is a group which can undergo
nucl eophilic substitution, for exanple chlorine,
phenoxy or al koxy, dgg,gxanple ethoxy, and Mis
ei ther hydrogen orza fmetal, in particular anr
metal or an al Kj leNearth netal equivalent, f

exanpl e IikP Vol Hrd conmpounds. 1®RiThe
conpounds or mlil a V ie=BH, be pu:rg}tg}as

pr epar&d » known—from-the lite

Tetr ahydr olines of the formula

0g
I1a) can bgsprepared for exanple by 15 réduction of
t he carbonyl %roup i n conpounds of the forrmula VI and
subsequent acVb- catal yzed cycl i zat i@ of~t he YV
correspondi ng al cohol s of the forw (cf.
Tetrahedron Lett., 1989, 30, 5837, g. Prep. Proced.
Int., 1995, 27, 513) by knowpR&etithods, WO 2006/ 032372

PCT/ EP2005/ 009654 14 RORIRE BR8 N10 N-R15 Rl /
NaBH4 : 9015 ~ N, RS RA R4 Y “Wid

lla

where the substituents R1, R2, RS,_ R4, R5, R8, R8 and R10 have the
abovementioned meaning, and R15 is hydrogen or a nitrogen proteCtive
group familiar to the skilled worker, for exampie 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 1X

RE R0 Ra F'210
RS N\ RS N.\
R15 R15

Ri Br R1

=T
y

R3 RS X R3 R5
R4 - R4
Vil : vi

whére the substituents R1, R2, R3, R4, R5, R8, R9, R10 and R15 have the

abovementioned meaning.



RB RIO ROi NRS5 RLRR R3/ NRS R4 1 la where

the substituents Rl, R2, R3, R4, R5, R8, RO and R10
haV¥Ot2006/882%&2ent i oned neani ng, and RLPCI/ERN2005/009654
or a nitrogen protective 5 grgup famliar to the

skill ed worker, for exanple an acetyl radical. The
cofpeuirhasbrameaseipphenacne carepoands eofc five erpuldKedan be

i t i 1 4.ed:: LAk :
of OB, iR WpWEE 1o, EFIHERSFY Rty il gBHb8Bonding
apPFeigPNENeNs psaeysPis by drampraion: asmdaseitgshionexample in Jerry

CORAENdSAHYa B @r%i%@h@ﬁs}@yym@ﬁa%onﬁﬁﬂ%rﬁﬁns, and

R2) : R3
5 \F5|1 S’ffﬁzﬁ@féﬂ 5%60%3& t?&ohiqru&th $ripting icGraw-till Boek Crgipawy Japan,

R Qb aR1l5phays 6 0> chayrreHsRhaARANICRIAIMMRYd
P %‘r/ Ep%gg’/ bogagﬁ 15 The <R ydes and

20 6&932372 P
al pfi -rl?rSO'rmacetophenone compounds of the formula I X
can be obtained in nethods known fromthe literature

br O o PSS RREE en B B Bt o FieB5iript muFassable, be

10 Adspartbesizex dynétanGheirirsithgds Reaawni fonthe dWiltdthwioskar, foarstample

a5y SRR e Sihiotddh Bl MRl x an

" HhEcipaapiiate @nind dehydes and  Ket ones”.

R1 . R1
R2 RS—NH, R2
— H
Y _N
R3” R3 “R5
R4 R4
X Vil

15
where R1, R2, R3, R4 and R5 are as defined above, and Y is haiogen, for
example Clor Br. - '

Branched compounds of the formula Il in which R6 is not hydrogen
20 (compounds of the formula lib) can be prepared for example by alkylating
the cbrrespohding diphenylacetic esters of the formula X! in the alpha
position with 'R6 by known methods. The resulting compounds of the
formula Xil can be converted by standard methods into the corresponding
amides of the formula Xlil, which can be converted in a Pictet-Spengler-
25 analogous reaction into the desired tetrahydroisoquinclines Iib (cf.
Tétrahedroh; 1987, 43, 439; Chem. Pharm. Bull.; 1985, 33, 340),
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The benzyl ani ne precursors of the formula VIIl can, if
not purchasable, be 10 synthesized by standard
metMOd20061032372 the skilled worker for e@TIER2005/009654

t he correspondi ng benzyl chl orjdes or brom des of 't he
formula X and the appropriateamne RI RlL R2 R5-NH2
R YfH RRRIN R R4ARx VIII 15 where Rl, R2,
R3, R4 and R5 are_ asRHefined above, and Y is hal ogem,
for exanple O g 8Bll. Branched conmpounds of t
formula Il rRE._W I's not hydrogen 20 (8 fapawnnds

1) canRbe prepared for eXar
al kyl ati ng rhe orresponcFi-E%Adi phenyl aceti,C

the forgyla t he al phagg position wt pRE known
met hods. SSul@OaRy cenpeundswof tHe 8ok |
can be co ed by standard net hods int

be convertedrén a Pictet-Spengler 25 anal ggous
reaction into the desired tetrahydroi soquinolines lib °
(cf. Tetrahedr &h; 1987, 43, 439 Chem PharMi Bull . ;
1985, 33, 340), WD 2006/032372 PCT/ EP2005/ 009654 16
RRORI0O R81 R81 RO NRL5 RO NR15 Rl 1. l'DAad® R2
2. R-Z R R COOR/ ( COOR R3\ R\ R4 R4 X

X 2. 80Cl,
3. R5-NH,
y
R10
‘ R8 |
1, HCHO
R1
2.B,H R
21 lg R2 60
B e
R3 ‘ HN*RS
R4
Hb ‘ XM

where the substituents R1, R2, R3, R4, R5,' R6, R7, R8, R9, R10 and R15
have the abovementioned meanings, and where Z is a halogen, for
example Cl, Bror I, and R is an alkyl having 1, 2, 3 or 4 C atoms, for
example methyl or ethyl, _ .

The compounds R5-NHg2 and R6-Z can be purchased or be prepared by
methods known from the literature.

The compounds of the formula XI can, if they are not purchasable, be
obtained for example from a corresponding benzyl cyanide, which is
phenylated in the alpha position under bhasic two-phase catalysis with a
nitro-substituted fluoro- or chiorobenzene; the resulting a[ph_anhenylbenzyl

~ cyanide can be hydrolyzed with base or preferably in an acidic medium to

the corresponding carboxylic acid XI.

The products and/or intermediates are worked up and, if desired, purified
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1. NaCH 2, SOCI2 3. R5-NH2Z RRORIO R8 1 - R8 NH RO
/ NHR9O 9HN\ 1. HCHOR2 R1 R6 2. B2H6 R2 RO R3

N' WORRORI03RTRA 11b X1 where the sulpgTERIGCE/609654
R2, R3, R4, R5, R6, R7, R8, RO,_ RO and R15 have the

abovenent i oned neani ngs, and wHere Z is a hal ogen, for
5 bydhplusugl mefiods slich aedaxlﬂalcaoﬁnclﬂbh‘}dto?mpm%r]cryétalhzatlon

3 qr C ato .for exanple nethyl or et
00%583%53%- %nd R6-Z can be pur chased or be

prepared by methods known fromthe literature. 10 The

rc 35 a%?'gEO%QSI @{%\@éﬁ% ﬁ?cﬂﬂ%%cﬂé Bf ﬁ'x(eﬁfozmu% | are excellent

corﬂﬁﬁtmadbfn’g'lebsndwm-@ydmgm ewbhamgers(N[ije.nw paetitular of the

th catal ysis
%%&hﬂhﬁ}/%-su th:éﬁgg 8P$'?6 @Hﬁ@ "or obenzene;
the resul ting al pha- phenylbenzyl cyanlde can be

hyF‘Fé\hd@eﬁ?‘ H’ls‘btbské@SQ\IHESprlﬁﬁlEﬂ@r@ Yark! o%'?w?(ﬁ ?(%1‘3 dBHME from

e correspondi ng. carboxylic acid

pr eRmeeENds dfothe; ﬁpﬂgﬁeandaieiy%ﬁ dERS2RAd8lp n@mrny!ﬁmme type
de(wmm:mea) fa. Edam%&lﬁﬁéﬁ%@t vBET! W@@@@éri 89P6PHendmidine

ROV St 9@59i?§¢$xa§%€qxa§s$ﬁ?%8~mﬁa isdikgwise described
drafs ﬁgsNHEs m#@ge(m m;guzmdoitﬁ etail. S;fvmﬁbrmtsmoweb(hm Physiol.
oy P93 deRs e giocorfifisto The Bzt teorfintivgdoe act

sammeﬁiajmydlgenthexcdsmpgendsafofsthbtfpnau& (NHESacts via an indirect

| Pﬁ%bﬁ%}s}h ghg ‘fljuﬂ):f' g%}dgﬂg@g d {\lﬁgﬁhé& %ﬁ%{gﬁgdoﬁ f@’e% QEW after one

( Ereagsmh NHEBbIOhlwmmnbng yizedifieteritiibethanién) are suitable for
2-GuaRb I BRAYLRARRAAIE Jarfifers R R 8RksBht REMGAGML S the

invention.

Tetrahydroisoquinolines as inhibitors of the sodium-hydrogen exchanger of
subtype 3 (NHES3) have been described in the applications W0O03048129
and DE10312963. The patent application WQ03055880 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.

NHE3 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 detected 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 I 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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type (WD0121582, W017242). Squal am ne, which is

i kewi se described as an NHE3 inhibitor (M Donowtz

et W0 .2006/0323Fhsi ol . 276 (Cel|l Physiol. P@BIEP2005/009654
C136- C144) does not according the current state of

know edge act immediately |ike the conmpounds of the

f oamAadivated INHBac asdvofadisaasesiiwhich ars ceskdnsenandadly by the

t NSRS tSggaxi mum strength of effect only after
one EF1ourﬂ'fogcljf<ﬂ:h I%HEB inhibitors acting via different

mechani sm are suitable for exanple as conbination

pard orha N 0 e ' ‘
S ST R TP TR Heie e g rined n
sobfx CH;' F’é@'@?ﬁre%\‘! RJEEr FFomBRAds avhich Nifyisgaiegulate the

begitradehgiar bel, | suitdire Mhbﬁ%‘tlbﬁ%aﬂﬁ@@%ﬁ% infihors of the
DE10312963. atent a icati on W03 %56
deSPY e g{(P]lép p& carbgn 540 ratases, inhibitors of the systems

teﬂraa&pﬁmgsdnmnb@ham umr&al ]Tcsucﬁdnwndﬁ e le&ﬁl umt-blc?rbonate
now b n oynd, surprisin a
¢ nbtasisTteds (NPED 8° 56r HBF pdLi-gBEERs Ry e DEponate
I |mhan@ep,oalednw1tl‘nbﬂtartl‘dirlE inhibNEES wéthdan indiileitorgreffeat @n other
dy h ' .
oL B ed BoBRIS e e BRYR, 886t pH-reguiating
n@f? %dobrtbpeNHléslré'llbthrSadeSdir@bede)d’wrplm cem Hiegrenhanced or

s% akiia¥ t he sodi um hydrogen exchanger with a
neggl gll %r%bX't on hERG pot assi um channel s. 30 NHE3

is found |n t he body of various species preferentially

l fTI“HieD%tsB' dn"ethet B@mpbﬂh%tdmﬁeqmeﬁﬁtﬁw 'ﬁélgfé‘éy td b EYeventlon and

1§b@) ﬁeﬁh"ﬂefﬁagf AQdE b%‘{;;%] qugf-’@@t dipemie ho Mefeﬁrwaoe angh human
etmadicine.Neur osci ence 79:591-603). 35 On the basis of

the NHE-inhibitory properties, the conpounds of the
formula | and their pharmaceutically acceptable salts

arlenes upharnh acdlogichhesffaut e wé ntHeo ncangodidst sertheofformula | is

2O IBIE AR E3 R ah 98T o't g oRpieatory drive.
anidheyf cdnstegeforenbehusec foaubedtreatroantarif| m"gia(rddleesplratory
aceneRioR s P Eau! RuEiibBie.tting BubBRigebid) conditions
mandedisepses: ommlredoamtimﬁcﬂeswatory tikee (#.ge certall sleep apneas,
t '%%ddéﬁt Wt H%Eﬂ{ B?E%toﬁ&ét%' ﬁygc%g?j ﬂ‘ids%'ib é%ferc'je "&spiratory

bei ng enzyne car on C
aﬁﬁpaﬂmeéli%s reusmﬁatﬂrYonr@pafrmaﬁés syallowisg long-term ventilation,

_respiratory impairments associated with altitude adaptation, obstructive and
mixed forms of sleep apneas, acute and chronic pulmonary 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 compounds are therefore advantageously used for the manufacture of
‘a medicament for the prevention and treatment of sleep apneas and

'muscle-related respiratory impairments and for the manufacture of a
medicament for the prevention and treatment of snoring.

Combination of an NHE inhibitor of the formula t with a carbonic anhydrase
inhibitor (e.g. acetazolamide) may prove to be advantageous, the latter
inducing a metabolic acido'sis_and thus itself increasing respiratory activity,
- so that an enhanced effect and reduced use of active ingredient can be




transporting bicarbonate ions, such as of the

sodi um bi carbonate cotransporter (NBC) or of the
so¥vOmRebEesZETE chl oride-bi carbonate 10 RPRTIEPEEIS5/009654
and with other NHE inhibitors %)th an inhibitory

effect on other - NHE subtypes, 'Decause the

phachigeetogi cal ly rel evant pHregulating effects of

the NHE inhibitors described herein can be enhanced or

nodul at ed thereby. 15 The use of the conmpounds of the

i nVeat compoahds esf the tilmeerticey enésameamd at hesulr eéttheint NHES3-
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snorl ng 35 Combi nation of an NHE i nhibitor of the
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ATégioanandionhys edbseyuent reperfusion or by inflammatory states and
events. Such complications may arise for example through deficient
intestinal peris'taisis 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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absorption in the proxi mal tubule tenporarily ceases

under the influence of NHE3 inhibitors, and the cell

i s WOWRDMEI032372 survi ve an acut e pat hoger®CT/ER2008/008654
or toxic situation. The conpou?Hjs_ are therefore

suitable for 10 exanpl e as pharmaceuticals for the

t r daeneampotnds ohdhe dnventinn, afepras exasplt of dhelqphaemacological

re Ll uLe: e .Co | i b al s .
PRl ol SOSBURRTRE, bHARHEERAUICO Rl o
t ypaslienroirgiive eorspaneii the ddidE iabibiorn ase quistesdingly suitable -
In n " A - "

| RS o ORI oy S AR i, and for
ar 0% (foakpest 1y apgieal peatenisr 4t \whishorase Hbay ciakibit or greatly

v sy o6 daomani o sieiseyi i
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PoRlsTeanE SHEUE B naiRolgtital hyRogR T AR RetIG Sitirns. the
| gmpuanéé bétie fomohuder € aseld agbarcth?gltcgtlminbentbredan, a? a result
f | or_.| r | a.lls 0
CorolIERBHCLY 1A cullh, TSt eAbabiEC chaisnbe"Used as
f uphareradsaitioslsdfondheriteaiment lof afloacutaort ¢tteopicedamizigeninduced
" iy [SBREATY o HIAGLE idSke b ey TR inERERy.

ischem c states in the intestinal region and/or by

SUPSIS IS refaBREES WS QReOks BhalRELSREILO Ty, éﬁ@ﬁﬁe‘g iffdventions.

events. guch conplications nay arise for exa .
th h {881 icarepeuUnGst 85t they pantional iy 8¢ awsed in organ

f riegnepintations, 18 vakgk icued thecofaMde dH beWsed 1i%h to protect

SL_H:l ical intervention , ,aSSO0CI a ed W!th CO_StI ati on

or gr%@?r‘? Pe BB”OT rs?leé%'iel AAf ding, reovak tpgprotect removed

pasgahs éonllqéxim;blbe:i Lgrmy)@elmf !??t}‘wiEH‘lQr 'Sﬂaa‘r‘g%é '_tl_ft:@l“reE"ff| IIQ physiological
f . e or 1 pN. St ones. 3 e

IR Ml 35 B TBS fiog e itar BRSO SR resipient Greatsm pigireated

t vdth cermpoands obthalfsrad®$ caused by i schem a and by
reperfusion. WO 2006/ 032372 PCT/ EP2005/ 009654 20 The

conpounds of the invention are, as a result of their
pHaemaonipogindal areplikgeisei esluablei phbireaesuticals with a protective

o BHeR! fdhcailinte BICANBERMSE Y Raic bR RIOVE I egamele on the
olieartasivaliag crupeepheral brgansrengpvessels.axi s of
infarction and for the treatnent of infarction, and

for 5 the treatment of angina pectoris, in which case
t eyagaendange ovithytbair| protective effect against damage induced by

ischemia, the compounds are aiso suitable as pharmaceuticals for the
treatment of ischemias of the nervous system, especially of the CNS, being
suitable for example for the treatment of stroke or of cerebral edema.

Since NHE inhibitors of human tissue and organs protect effectively not
only against damage caused by ischemia and reperfusion but also against
the cytotoxic effect of pharmaceuticals like those used in particular in
‘cancer therapy and the therapy of autoimmune diseases, combined
- administration thereof with compounds of the formula | is suitable for
reducing or suppressing the cytotoxic effects of a therapy. The reduction in
| the cytotoxic effects, especially the_cardiotoxicity, as a result of
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reduce preventively the pathophysiol ogical processes
associ ated wth the development of danage induced by

i sWMERAD6/032P2 ticular with the triggerP@F/ER2005/009654
cardiac arrhythm as induced by,jschem a. Because of

their protective effects against pathological hypoxic

angomggication with M1k dmaibitersemates dhadditiaraltyt pessidle to increase

o) dod e hocERy bRADEICETS R & Agona tho
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EV'@Hn‘éprsls This also relates to the use as

phﬁhﬁawnbbuﬁdﬁ dfothes fsrghdal | iané Grﬁa/rﬁﬁmbﬂvssunaﬁl@%r tik@roving
ounds t he |nv%\l’“(’1| on 8@%‘ e used in o@g
(el nithy ghermaregiiedly Wi t R@VEoAfbutiadagisd (rardiotoxic
use@nponbnto protect the organs in the donor before
and during removal, to protect renmoved organs for
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phiysiaecoiaree adthbtheir fprotettiveasfiaet lagainstivdamgge induced by

trl@Eﬁéﬁ’lgﬁg f?'%{eochﬂﬁ‘: u%ﬁbpb%‘talgigﬁﬂ'aﬁi@ e EHS%S%L{(’:\%@ for the

conmpoun rnula ounds are
v areRiprant pofaisehesias &l @a/mewcaJSpsyﬁtem i sgpecialiyeof thercentral

Cahdrvbie s9ytfenan£élﬁ@lsa&ébré for b&;aﬁﬁiie SRR R o? froke or of

exangge onh the heart as we as on peri pheral
e{ﬂe%sel s In accordance with their
prot ective effect agal nst danmage i nduced by ischem a,

corrpounds ar sui t bI e as phar als for
& EPBSAGHS"BF the el Toars: Alschantens: yel@nherapy and

esmephyalbkys @“fdlsbr?ie@\l%nldhmkpwrmélﬁlsﬁﬂﬂ&@ébd @de%rmhlw of the
n of stroke.or of e

sl e TR e o Refitief SalBh g iearae o epieptiform

prcbscgdersef temtraliveinducetd cinliy saghitosic dpamge, Ghaeedobynental

xR Bt RrKERP I, B FRoB6E, TBb NHES intibtors,of the

pairtardignanay mn #us mnaectlmm@ea;gechaidnerm in lcermapyatidn with other
SRS 357385 SEiy N EADEBAVE Rifedens
r &8weaArbgnisr arfisiatase mpibitersc jeroesainple it asetstzolamide, and
thHMFPgPQRH%%H% | 9N NIAE, e of Vihg! %Hﬁ.ll‘ﬁfcfeﬁ%\ﬁ;%ent chloride-

especi a e cardiotoxiCity, as a res
@Wb@@@??@b@ﬂ&%ﬁ@@ﬁ@%m 21 conedication with
NHE i nhi bitors nakes it additionally possible to

the dose of the cytotoxic therapeutic agents

Iaﬂ?(jﬁéf 'Stt%@ gheI cngPewds eidhe dayantian oh theidermula | are likewise
phatamectr @l fEreaTr'hénE herr g4t bf PRRRT éuchfassufb'i‘ éxample of
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- 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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fibroses of the heart, and of pulmonary fibrosis, hepatic fibrosis, renal
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Since NHE is significantly elevated in essential hypertensives, the

compounds of the formula I 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 cardiovascular
disorders. Thus, for example, one or more diuretics having a thiazide-like -
action, loop diuretics, aldosterone and pseudoaldosterone antagonists such
as hydrochlorothiazide, indapamide, polythiazide, furosemide, piretanide,
torasemide, bumetanide, amiloride, triamterene, spironolactone or
eplerone, can be comb_ihed with compounds of the formula I. The NHE
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| HRSRRE et . Moot ST HBRRLTBRELl S to 2
catgrin‘e:and)mtmdwﬂow irh thenipduceld iofarcheiZeorand atsl seThrty. NHE
Nifhibitors 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 _athefogenesis;
for the manufacture of a medicament for the prevention and treatment of
atherosclerosis, for the manufacture of a medicament for the prevention
and treatment 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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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 g!ybur'idé, 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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30 Rge-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 suitable in addition for the treatment and

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

treatment and in particular for the preventlon of age-related types of
cancer.

Combination with hypotensive medicaments such as with ACE inhibitors,
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30 age-rel ated progression of endothelial dysfunction,
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The skilled worker is familiar on the basis of his expert knowledge with the
excipients suitable for the desired pharmaceutical formulation. Besides
soivents, gel formers, suppository bases, tablet excipients and other active
ingredient carriers it is possible to use for example antioxidants,
dispérsants, 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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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 rﬁay also be necessary. Up to 300 mg/kg per day
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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)-6,8-dichloro-2-methyl-
1,2,3,4-tetrahydroisoquinoline in 40 ml 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—dioxocyciobuten—1-

ylyamino]phenyl-1,2,3,4-tetrahydroisoquinoline



25 ingredient in a concentration of about 0.1 to 10,

in particular of about 0.3 to 3% by weight. The
do¥QUX6/6323%2:t i ve i ngredi ent of the fRPOTIEP2005/089654
adm ni stered and the frequen of admi nistration

depend on the potency and duration of 30 action of

t he conmpounds used; additionally also on the nature

and severity of the di sease to be treated and on the
gender, age, weight and |nd|V|duaI resp se of the

manmal to be treated. On average t he a|Iy dose of a
conpound of the fornula I 3 35 wei ghi ng
k
efe
s, f

about 75 kg is at least O. / eferably 0.1
ng/ kg, to a nmaxi mum of 30 Ry Pably 1 ny/ kg,
of body weight. In .-tl or exanpl e

i mredi ately after s sei ¢ states at hlgh

al titude, higher doses H be necessary. Up

300 ng/ kg per day WO 208 3237 CT/EP2005/009654 29
may be necessary in partficular on f.v. administration,
for exanple for an inf It patient in intensive care.
The daily dose. can be divided into one or nore, for

le u | e doses., tions of
oGP, sht ' D dtiedant e Roret-yolour e GBS quarate) were
A@&Tecﬁ&sarsulum of 0L 125 gbiaftdt-(mamlﬁbpﬁ@w ~-81B- d:chloro-z -methyl-

exgggg ggetrgag% %%%ﬁ%éﬁbmﬁgﬁe PE ?\gngu 1031 998, after

predBeng &AthaonGierapetatbm f@'C-fb&lHOL&TbtﬂeSsd)hleanAaEem'stllle’lcb under

o, BANER PRV SR C MR BToRNAIRIG The iy gsgicye 02 SeRRiALed By MPRC

erﬁﬁomtt}’@r@hw]‘mﬂewsgmeat Binture taf syl pastsg by nallime of ethyl

cute sif

10 O dbethl %4 HiudhE Vel Systaliine solid, m.p. 188-194°C.

15

20

- Example 3: 6,8-Dichloro-2-methyi-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-
ylyamino]phenyl-1,2,3 4-tetrahydroisoquinoline

0.07 m! of 1,2-diethoxy-3,4-dioxo-1-cyclobutene (diethyl squarate)' was
added to a solution of 150 mg of 4-(2-aminophenyl)-8,8-dichloro-2-methyl-
1,2,3,4-tetrahydroisoquinoline in 10 m| 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 to stand at room temperature for
about 4 ‘hours and in a refrigerator at 0-5°C overnight. The crystalline
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Exanpl e 3:
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ten-1- yl)anino] phenyl -1, 2t et@hydr oi soqui nol i ne
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distillation under reduced pressure in a rotavapor. The residlue crystallized
under diisopropyl ether. Colorless crystalline solid, m.p. 208-212°C.

g hoxy- 3, 4- di oxocycl obu

15 Example 5: 6,8-Dich[oro-2-methyl—4(S)—[3N—(2-ethoxy-3,4~diox_ocyciobuten—
1-ylyamino]phenyl-1,2,3,4-tetrahydroisoguinoline

20 02g of 1,2-diethoxy-3,4-dioxo-1-cyclobutene (diethyl squarate) was added
to a solution of 0.366 g of 4(S)-(3-aminophenyl)-6,8-dichloro-2-methyi-
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The crystalline WD 2006/ 032372 PCT/ EP2005/ 009654 31
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6, 8- Di chl oro- 2- et hyl - 4(S) - [4I@2(2 et hoxy- 3, 4- di oxocycl
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1,2, 3,4-tetrahydroi soq
et hanol and stirred at an1t-;oerature for 6 hours,

0.309 mi 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-
'methyl-1,2,3,4-tetrahydroisoquinoline in 40 ml 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
crystallized under diisopropyl ether. Coloriess crystalline solid, m.p. 205-
210°C.

Example 7: 8,8-Dichloro-2-methyl-4-[4N-(2-hydroxy-3,4-dioxocyclobuten-1-
yh)aminojphenyl-1,2,3,4-tetrahydroisoquinoline hydrochioride
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off. Colorless crystalline product, m.p. >310°C.

Example 8. 6,8-Dichloro-2-methyl-4-[3N-(2-hydroxy-3,4-dioxocyclobuten-1-
yhaminolphenyl-1,2,3,4-tetrahydroisoquinoline hydrochioride ‘

H OH

N
st
al H
O x HC}
No
' CH,

Cl

was obtained in analogy to the method described in Example 7 from 6,8-
dichloro-2-methyl-4-[3N-(2-ethoxy-3,4-dioxocyclobuten- ~-1-yl)aminojphenyl-
1,2,3,4- tetrahydro:soqumolme Solid which sublimes .above 110°C.

Exampie 9. 6,8-Dichloro-2-methyl-4-[2N-(2-hydroxy-3,4-dioxocyclobuten-1-
yl)amino]phenyl-1,2,3,4-tetrahydroisoquinoline hydrochloride '




10

15

20

aqueous solution was treated with 2N HC . The
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uten-1- yl)am no] phenyl ~i, 2, 3, 4 t et rahydr oi soqui nol i ne
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100 mg of a suspension of 6,8-dichloro-2-methyl-4-[4N-(2-ethoxy-3,4-
dioxocyciobuten-1-yl)amino]phényl-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.

Example 11: 8,8-Dichloro-2- methy!—4 [3N-(2-amino-3,4- dioxocyclobuten 1-
yhamino]phenyi-1,2,3,4- tetrahydrmsoqumohne
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was obtained in analogy to the method described in Example 10 by

reacting 6,8-dichloro-2-methyl-4-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-

yhaminojphenyl-1,2,3 4-tetrahydroisoquinoline with methanolic ammonia
solution. Colorless crystalline substance, decomposition point above
170°C. |

Example 13: 6,8-DichIoro-2'—rhethyl—4(8)—[4N—(2—amino-3,4—dioxocyclobuten—
1-yl)aminolphenyl-1,2,3,4-tetrahydroisoquincline
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15

20 -

15 yl ) am no] phenyl -1, 2, 3, 4-t et r ahydr oi soqui noline wth
nmet hanol i ¢ anmoni a sol ution. Colorless crystalline

SUNROZVOB/03EPPOSI tion point above 17 T/REy0U5009654
13:

6, 8- Di chl or o- 2- net hyl - 4( S) - [ 4N§ 2- ani no- 3, 4- di oxocycl o
but en- 20 0

1-yl)am no] phenyl -1, 2, 3, 4-t et rahy¥roi.$oqui nol i ne WO
2006/ 032372 PCT/ EP2005/ 009654 360 HN''r NHZ C
OCH3 C was obtained in anghegy to the nethod
descri bed in Exanple 10 by reafti ngNH,

6, 8-dichloro-2-methyl -4(S)-[4 et hoxy- 3, 4- di oxocycl
obuten-1- 5 .

yl ) am no] phenyl -1, 2, 3, 4-t et r ahy} rl_gi soqui noline wth

nmet hanol i ¢ ammonia solcu i oR, Gt orless crystalline
substance, mp. >310C. Exd :

6, 8- Di chl oro-2-nethyl -4(S 3 N.am no- 3, 4- di oxocycl o
but en- CH, ,
1-yl)am no] phenyl -1, 2, 3, 4-t@&t r ahydr oi soqui noline 10 H
NH2 NO. . HOC \ | NAH .Cl was obtained in anal ogy
to the nethod described in Exanple 10 by reacting

6, 8-di chl oro- 2- met hyl - 4&82 - [ 3N §‘2- et hox;g 3, 4- di oxocycl
obegRbtaingd in analdgy 1o the method described in Example 10 by

yl rt)a:a&tiﬁg] paealmicrﬂora@?ﬁetth?r-AL%fiN 'ﬁ@m@kpxﬁ,itﬂﬁ?wwmobuten-m
met,hano a ution.. orl.ess s i ng :
OB RREI I 8k A ERoapouBhleS “wEb L ehangie, ammonia
1=olution. Colorless crystalline substance, m.p. >310°C. '
6, 8-Di chl oro-2- et hyl - 4(R) - [ 2N- ( 2- am no- 3, 4- di oxocycl o

but en- 20
1?E/f;ramenbﬂ}:pﬁ;ér@ichbrﬁ-,%n@tbﬂﬂ(swﬁlﬂemmMmﬁjm-ahiexmclobuten-
2099{)9%&5@—[/-Eg%qggéf?gﬁfdlaréisoquino!ine

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

Example 15: 8,8-Dichloro-2-methyl-4(R)-[2N-(2-amino-3,4-dioxocyclobuten-
1-yl)amino]phenyl-1,2,3 4-tetrahydroisoquinoline



37 HZNcl H NCH 3 d was obtained in analogy to

the nmet hod described in Exanple 10 by reacting

6, §¥0i 20063082372ret hyl - 4(R) - [ 2N- ( 2- et hoxy-RCHEP 20051889654
obuten-1- 5 _
oqui noline with .

yl ) am no] phenyl -1, 2, 3, 4-tetr ahi%lr
ess cgryst alline
eral method

nmet hanol i ¢ ammoni a sol uti on_~.Col

substance, mp. 215-220C. EXample 1

for preparing 4-[N-(2-amno 4k di ycl o-

but en- 1-yl ) am no] phenyl - 1, 2, 5 4- tlet r ahydr oi soqui nol i ne
s (XIX) 10 R1I0 0 R14t. R )3 RI3“\R8 v RO / cl4
R2 R ~R31 , N RSR ] RA RA& XVII XIX 1-2
mmol of am ne of the fa 11 were added to a

sol ution or suspension g DICHf a squaric ester
of the formula XVIl in 5¢4100 mM of 15 anhydrous

nmet hanol, and the reaction m xture was stirred at room
tenperature or with gentle heating for 3-24 hours,

[ SheSroDBILGE (A1 AUIGEY 61 thd DifRACHESHINY I XA 10 by
X1 $eafHBgy e%D@-Qéf?ﬁv%@ﬂﬁﬂgv%ﬁ)m-@@myﬁ,ﬂrﬁ%chiq@ten-1-

5 meylfenivio]phenyie2 Gorpstrattydreisat Birelings withe théthbAbRe Oamonia
ution pr oduct _

or st et de B RGME sPbstetiveamib: 21520 Cht o, e

sol vent was renoved by distillation under reduced

pr iR, . Ly residue
CLERARE 18: SRl ithoq SERAAHE ALY By 378 ovelo-
~ f deutersirpl)aminaipbenyli 1,2 Gy delybhediotsoglirlinast(XB}). 1 n
10 Ot her cases, the residue was purified by preparative
MPRC WO 2006/ 032372 PCT/ EP20051009654 38
chr omat ogr aphy to taki pl ace (variant c), using a
m xture A) of 10 %ﬁrd by volunme of nethylene gris. R13
r

chloride or B)rd of nmethanol or a mxture ?fO 0
N o] R13 R N o

0 H’N‘RM

Xvill

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 XVIl in 50-100 ml of

15 anhydrous methanol, and the reaction mixture was stired 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).

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

- In other cases, the residue was purified by preparative MPRC
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di i sopropyl N, GH et her
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ylJamino]phenyl-
1,2,3,4-tetrahydro-
isoquinoline
44 6,8-dichloro-2- ‘ Mg Variant c, | 224-230
methyl-4-{2N-(2-N- O MPRC in A),
methylamino-3,4- _ N ' then
dioxocyclobuten-1- o H H O crystallization
yl)amino]phenyl- O from a little
1,2,3,4-tetrahydro- : N. CH, | ethyl acetate

isoquinoline Cl




di oxocycl obuten-1- froma little yl)ani no]phenyl
ethyl acetate 1,2,3,4-tetrahydro- isoquinoline CH3 C

S51W0 2006082872 2- 0 0 Variant a 292- 297 pCT/EP2005/009654

met hyl - 4- [ 4N- ( 2- Nethylamn034 HN
di vnr\/r‘l obut en-_ 4 n\/l ]
45 1, 26,§1d(&nbﬁ>t2-ahydr0 i soquigoline  H cH3 d \&diant c, 157-160
6,8-di chl oro-2- N Vari ant 244- 246 _
mep BGPYAPH@oN HNC " 7 T in A), (3-)-MPRGH A
t hem hepylmihy)Lmt hyl )ami no N crystal{i zation |tgm- Cl
H H 0 fr % little dioxocyclobutdh-1- et hyl %%ﬁ].atte :
yl )% °ﬁ¥ﬁ°;5’H AYr-/\ NCH s 3, 4- t dr g-cnEfaiizaten
i sloghamirolphaey-\WWO 2006/ 032372 EP2 009654 frob{a ik
6, (87 g al ro-2- [0 O Vari ant B8N334 _
et th'% STEP2N et hyl ani HHN NHD ethyt acetate
di ommlyollrtebut en-|1 ylc)E as! 1,2, 3,4-tetrahydro-
d| H isoquinoline
48 8,8-dichloro-2- Variant c, 238-241
methyl-4-[2N-(2-N- MPRC in A),
isopropylamino-3,4- then
dioxocyclobuten-1- crystallization
yl)amino]|phenyl- | from a'littie
1,2,3 4-tetrahydro- ethyl acetate
isoquinoline
47 6,8-dichloro-2- Variant a 278-281"
methyl-4-[2N-(2-N-
cyclopentylamine-
3,4-
dioxocyciobuten-1-
ylyaminc]phenyl-
1,2,3,4-tetrahydro-
isoquinoline
48 6,8-dichioro-2- Variant ¢, | 279-283
methyl-4-[2N-(2N- MPRC in A),
(2- then
furylmethyl)amino- crystallization |
3,4- from a little
dioxocyclobuten-1- ethyl acetate
ylyamino]phenyl-
1,2,3 4-tetrahydro-
isoquinoline




G 54 6,8-dichloro-2- 0 0 Variant a 300- 304
nmet hyl - 4-[ 4N- (2N cycl opr opyl am no-
di WO po6maa32 1 yl ) am no] phenyl

1,2,3,4-tetrahydro N,
0. \Variant a

6,8-dichl org-2-

I soqui ng|

i ne CH3
8-272

HN N 3,4- H
c H PCCTIEP20051009654

49 et dikicAolodN (2N i sopropyl anino-3, 4 HN N | variantc, 205-208
di oxocycl obut en- ' YN - o '
3, R E PRy & Flo- BIPRC n A),
- 200&&@@3&6&24PCT/ | tedro- 2-
(oS, 2 ookt
yl ) damimo]jphlemny | - drormrepiitiiene
N, %,§,4-tetrahydro- ethyl acetate
isoquinoline
50 6,8-dichloro-2- Variant ¢, 208-211
methyl-4-[2N-(2-N- MPRC in A),
dimethylaminoethyl then
| amino-3,4- crystaliization
dioxocyclobuten-1- from alittle
ylaminc]phenyl- ethyl acetate
1,2,3,4-tetrahydro-
isoquinoline
51 8,8-dichloro-2- Variant a 292-297
methyl-4-[4N-(2-N-~
ethylamino-3,4-
dioxocyclobuten-1-
yl)amina]phenyl-
1,2,3 4-tetrahydro-
isoquiholine
52 8,8-dichloro-2- =N Variant ¢, 244-246
methyl-4-[2N-(2N- HN \_7/ MPRC in A), '
(3- O O then
picolylmethyl)amino N crystallization
-3,4- o H H O from a little
dioxocyclobuten-1- ‘ ethyl acetate
yhamino]phenyl- N\CH:,’
1,2,3,4-tetrahydro- e

isoguinoling




Cl 57 6,8-dichloro-2- OO0 Variant a 262-266

nmet hyl

8- dichloro-2-

-4-[ 4N- (2N di net hyl am noet hyl

di WO006e082372 1 yl ) am no] phenyl - \
1 2,3,4-tetrahydro-

C H iso
0 0 Variant._a

i noline NCH a
4- 238

met hvl -
J

HN am no)-3,4- NH
PCT!EPCI2005I009654

58
4-[4N-(1

53

he X§ BathR)-2-3, 4-
yl ) ami no henI

N, cReéyl 20
6, 8md!h§lthlh‘|ﬁhb€3-£2

pic | a

yl @l?ﬁ/ m‘i:ﬂ‘fge?’? yr -
i sogairapheeyl-Cl
29p; 3% ,%-tetrahydro-

isoquinoline

HN di oxocycl ob
1,2, 3,4-tetrahyd
D6/ 032372 PCT/ EP
O 0 Variant a 2
- HN NH di oxg
1,2,3,4-tetr
60 6, 8-di chl

en-1- NH

r soqui n

1 009654
met hyl
en-1

D H N- Vari

C H_ N

Variant a
ol i ne C}

52 59

-4-[4N-(3 |

ant a

328-334

54

6,8-dichloro-2-
methyl-4-[4N-(2N-
cyclopropylamino-
3,4-
dioxocyclobuten-1-
yl)aminojphenyl-
1,2,3,4-tetrahydro- |

isoquinoline

Variant a

300-304

55

6,8-dichloro-2-
methyl-4-[4N-(2N-
isopropylaming-3,4-
dioxocyclobuten-1-
ylyamino]phenyl-
1,2,3,4-tetrahydro-

iscquincline

Variant a

268-272




met hyl

1, WO, 200620323%B2Ir o-
6, 8-di chl oro-2- H N~ Vari ant

i soqui nol i rRCTIERZ005/009654
econposi tion

-4-14N-2- 0 nethylamno-3,4 H O
di oxocycl obuten-1- C yl)am no] phenyl -
ENCHS3

rethyl-d4-LAN-(2- / N A-RO)—-
56 di ose%ﬁhloﬂbw en-1- Hp C C ylI phenyl -1 variant a 264-268
1,p i ef\lra yd'o-‘ N- i soqui nol 62
6, Bmﬁ é‘hﬂ? P Variant a dec sitiyn
met{eyl -4-[3N-(2-(2- H N at 209 ryl | am no) - i
N di oxo,ycl obut en- 1- 1Q
yl %['Hrﬂ%tﬁ)ﬂﬁ 1, 2, 3, 4-t et pztwydr o-HN'CH s
I sbgdi nol i ne Cl WO 2006/ 032 PCT/ EP2005/ 009654 53
63 —2-, H NH-, o Sariant a 248-252
rretﬁm?ocgél{bé‘h%(} N cycl opent yql'{l nop 3,4- ¢ HO
di plpoyrelrdeotien- L- h o] pt N, CH 3
1,2,3,4-tetrahydro-
isoguinaling
4 CHS
_ <l |
57 6,8-dichloro-2- Q 0 Variant a 262-266
methyl-4-[4N-(2N-
dimethylaminoethyl HN
. NH
amino}-3,4-
dioxocyclobuten-1- i
. N '\
yl}Jaminojphenyl-
1,2,3,4-tetrahydro-
yaro Ci >
isoguinoline
X LN
N en
Cl
: 0O .
58 8,8-dichioro-2- - o Variant a 234-238

methyl-4-[4N-{1-
hexylaming)-3,4-
dioxocyclobuten-1-
yhaminojphenyl-
1,2,3,4-tetrahydro-

isoquincline




1,2,3,4-tetrahydro-
6,8-dichloro-2- H N Variant a 240-244
i sopropyl ami no) -

neWE2006(03¢ 372

di oxocycl obut en- | -

— 1.2 3 A-tetrahyd

59 6, Bs didehloy-2- 2-
di pet hyl anmi noet h
H bt NaTphe
| SDpitalyMarhihgles, 4-H3
6, 8 Di chl

'%Xoﬁycﬁo%%f’r ah
PCWIEP@WE@@-965

Obtf"b%olet? §5oP

concentrated sul
ny| iedquino(ine- acet y
(2], 4-di chl or oben
anhydr ous .di chl o
stiirred at room

c

N); :

g / Eyl)

y
nyl- C1 1,2,
C  Example B
net hyl -4-[ 4- ace
ydr oi soqui nol
A 54 O HN)
W se addition

zyl ) - N
r omet hane.
t enper at ur &

I soqui nol i ne

64

no] phenyl -

3,

" Variant a 198-200
N N am no)-
3

The t wo-

cl

65

IPGTHEP2005/009654

rahydr

.Ia'N%-Zwmth

@Bthyl
xocycl g

4-\[agbht(2 N
buten-1 0
O -

yl phenyl ]

2006/ 032372

3 3
m M of
sol

t hanol

hase m xt

c| was
on of 125
5

3 nm of
ure was

uti

in

288-290

60 6,8-dichioro-2-
methyl-4-[4N-2-
methylamino-3,4-
dioxocyclobuten-1-
ylyaminolphenyl-
1,2,3,4-tetrahydro-

isoguinoline

H
N

H
N

‘Variant a

205-208

61 6,8-dichloro-2-
methyl-4-[4N-(2-
ethylamino}-3,4-
dioxocyclobuten-1-
yhaminc]phenyl-
1,2,3,4-tetrahydro-

isoquinoline

Variant a

decomposition
at 200°C

62 6,8-dichioro-2-
methyl-4-[3N-{2-(2~
furytmethylamino)-
3,4-
dioxocyclobuten-1-
ylamino]phenyl-
1,2,3,4-tetrahydro-

isoquinoline

Variant a

decomposition
at 200°C




for 5 hours and then poured onto ice, nmade strongly
al kaline wth 2N aqueous NaOH and extracted sever al

t i YO 200610323721 or onet hane.

phase with water and drying ov, sodi um sul fate 10
ed—bg,h—penD#aJ—e.f—t—hgsgl—v-enf by

Washi ng of tHETMERRI05/009654

wara faollow
63 di 56 BldioAloldn, chfomat ogr aphy of |, the es Ofbrnt a 248-252
silica gedg cglurm with a msturel of gqua arits of
et RPN e ahd t ol uen r eremed distilll ation of
t hecyehbyeyldminader reduced<ypressur a rotgvapor.
Cry%ﬁfil line solid, /15 ERanple [67:
4-[2-"Ami no- 2- et hy}ahe 8, 8- dichl oro-2-netjhyl -1, 2, 3
., 4+ diecyadbpnei- soqui ydrochloride NHz CI H x
2H . C( RO Xai ngd by boiling a
sug@gﬂj%#%%' 0.05 g , 87di cBHgr o- 2- met hyl|- 4-
[ 4- b28uytkteatiydro- 2F met hylphenyl ] -1, 2, 3, 4-t et ralydr oi soqu
ingggdﬂﬁom@(anple 66) in a mxture of 2 _n1H o]: vvager
64 hous,s-dAdroleavi In ur|&/ariant a 240-244
. ovler t, . resu
pcﬁg‘ﬁ%d%?‘ 965 val of the
aqusapispy@aiir)-by n the
bijshydrochl ori de conpound
mip. (decomnposi tii 1.
6, |Siakocyrlabriena- n 0- 2- met hyl phenyl 1-1, 2, 3
, 4- )- 9 vas obt ai ned ag free
basﬁe)glg'{?gwgﬁﬁi ng an aqueous~sol upion of
6,|8L3.dfigtamhpdro- et hyl - 44 4- am no- 23net hyl phenyl -1, 2, 3
, 4-dBlinaingdr oi sg- qui nofl ne di hydrochl ori de with NaOH,
Dy fifTtering of f{ the preciprate, Washimg /Wi[h Wat er
85 and &eighlerg:2- Amor it YRt Re 198-200

phous solid with deco

70Gnetihaloanmml-e [68:
6,/8- D%hl or o- 2- met hyl - 4-[ 4N- ( 2- eﬁﬂ'hoxy- 8, 4/di oxocycl obu
t ﬁi_lrﬁ_ethylammoethyl ¥ N :
yl|)adtino)3:42- et hyl phenyl ] -1 -1 hydr oi soqui nolin
el O HN ~Er 9 Cl HN, CH
- | dioxocyclobuten-1- o)

yhamino]phenyl- i O

1,2,3,4-tetrahydro- |

isoguinoline

Example 66: 6,8-Dichloro-2-methyl-4-[4-acetylamino-2-methylphenyl}-

1 ,2,3,4-tetrahydroisot;uino!ine '




3 G 15 110 ng of 1, 2-di et hoxy-3, 4-di oxo- 1-cycl obut en
(di ethyl squarate) were added to a solution of 0.2 g

- of WIO[20081032872 net hyl phenyl ] - 6, 8- di chl orRCPAEP2005/009654
nmet hyl -1, 2, 3, 4-tetrahydroi soq 420I i ne di hydrochl oride

in 15 m of anhydrous ethanol after stirring at
roomtenperature for 20-25 hours, the preci pitate was
filtered off. Colorless crystalling solid, mp.:
235-240C. 20 Exanpl e 69:

4-[ 4AN- ( 2- Ami no- 3, 4-di oxocycl obut®h- | -'yl)am no- 2- net hyl

phenyl ] - 6, 8-di chl or o- 2- net hyl - 1 B 4-tetr ahydr oi soqui
nol i ne WD 2006/ 032372 PCT/ EP200%4089654 56 O O HN

NHZ C ‘HNCH3 d was obtained by adding 4 nml of a

saturated sol uti on of anfbyiz pt hanol to a
- N'-.

suspensi on of 100 ng of
6, 8-dichloro-2-nmethyl -4-[4 c
et hoxy- 3, 4- di oxocycl obut en- 1(ﬁl)an1nofb-nethylphenyl]-
1,2, 3,4-tetrahydro isoquinol i*ne (Exanple 68). After
stirring at roomtenperature for 5 hours and |eaving
to stand overni-ght, the crystals were filtered off and

6 WEmaLiF Beg B, HEsHyee Addlien SR ot SrnssmiIRa uldiic acid

3,®6%) to a solution of 125 mg of 1-(4-acetylamino-2-methyiphenyl)-2-[N-

5 o U AR ey aRi R Riabay gd ™ B dryarous
dichioromethane. The two-phase mixture was stirred at room temperature
for 5 hours and then poured onto ice, made strongly alkaline with 2N
aqueous NaOH and exiracted several times with dichloromethane.
Washing of the organic phase with water and drying over sodium sulfate
were followed by removal of the solvent by distillation, chromatography of

- the residue on a silica gel column with a mixture of equal paris of ethyl
acetate and toluene and renewed distillation of the solvent under reduced
pressure in a rotavapor. Crystaliine solid, m.p. 182-185°C.

Example 67. 4-[4-Amino-2-methylphenyl]-6,8-dichloro-2-methyl-1,2,3,4-
tetrahydroisoquinoline dihydrochloride '

x 2HCT-

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 overnight, resulting in



3 d 15 was obtained in analogy to the nethod
indicated in Exanple 16 from 6, 8-
- di WO@R06203EI7Y| - 4- [ 4N- (2- et hoxy- 3, 4- di (XOTIEP Z005/809654
1-yl)am no- 2-
met hyl phenyl ]-1, 2, 3,4-tetr ahycﬁ‘rbi soqui nol i ne and.
N- &-ghearpydiufion. rméﬁbdvahbﬁt‘he Syysdwd hoieb s distifation resulted in the

o Bishidinenfids AlTededass ssalins SompaRtdne Adggemposttion)

20R6028P3¢C2 PCT/ EP2005/ 009654 57

C a8 Y SRz e P 2R 2R 273 Ftefbyaro-
5 waisogbirmiline dvas obtained ast free hasesnhtidatingianaaguedus solution of

0P AR TR 2 AR R abfit 2 metybhenyl 1 2.3 plranydigeo-

) aﬁwn@hae dwdﬁgtpmﬁad@ I\A]ltmNaOﬁ.zbyt fétarmgy@% the praiplsts, W@ashmg

anw[mwaw i Ryin§T ARictbhbas sofid With: déEdPnp&s?ﬂ&Cabé@ez 70°C.

. Example 7
6, 8- Di chl oro 2-nmet hyl -4(R) - [ 3N- ( 2- methyl am no- 3, 4- di ox

10 O- Exa:gl ple 68: 6, 8 chhloro-z meth I-4 [4N (24e1ihotxy -3,4- dloxocyclobuten 1-
etr dr oi soqui n
R R L D e S A A

obt ai ned in anal ogy to the nethod | ndi cated i n Exanpl e
16 from 6, 8-
di chl oro-2-met hyl -4(S)-[ 3N-(2-et tB)xy- 3, 4- di oxocycl obut

en-1-yl)amino] - o
- HN Z

15 110 mg of 1,2-diethoxy-3,4-dioxo-1-cyclobuten (diethyl squarate) were
added to a solution of 0.2 g of 4-[4-amino-2-methylphenyl}-6,8-dichloro-2-
methyi-1,2,3,4-tetrahydroisoquinoline dihydrochioride in 15 ml 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.

20 ‘ , :

Example 69: 4-[4N-(2-Amino-3 4-dioxocyclobuten-1-yl)Jamino-2-methyil-

phenyl]—a,8—dichioro-2-methyl-1 2,3,4-tetrahydroisoquinoline



10

15

20 -

phenyl -1, 2, 3, 4-t et rahydr oi soqui nol i-ne (Exanple 5) and

nmet hylam ne. Crystalline solid, mp. > 310C 20
EXWO|20063032372 PCT/EP2005/009654
6, 8-Di chl oro-2-nethyl -4(R) - [ 2%6(2_ met hyl am no- 3, 4- di ox

o_

cycl obut en- 1-yl ) am no] phenyl 1.4, 3, 4-tetrahydroi soquin

ol i ne WD 2006/ 032372 PCT/ EP2005A0096%% 58 HN C HH

0O NCH3 Cl was obtained in a y to the nethod
indicated in Exanple 16 from 'iﬁ

di chl or o- 2- net hyl - 4(R) - [2N—( et ho ﬁS -4-di oxocycl obut

en-1-yl)am no] - phenyl - 4<t et rahydr oi soqui nol i ne

(Exanpl e 6) and isopr opyl a Crystalline solid,

m p. 268-270C. Exanple 74:

6, 8- Di chl or o- 2- methyl 4(R) - [ 2N {_Iz-methyl am no- 3, 4- di ox

o- 10 C : .

cycl obut en- 1-yl ) am no] p -1,2, 3,4-tetrahydroi soquin

oline N ~(o G HHO CH. .3 £l was obtained in

anal ogy to the nethod i ndi'cated i‘ﬁ:H—;xarrpI e 16 from

6, 8- 15 _

di chl oro- 2- et hyl - 4(R) - [5\!—(2 et hoxy- 3, 4- di oxocycl obut

en-1-yl)am no] - phenyl - , 4-tetrahydr oi soqw nol i ne

(Exanmpl.e 6 talllnes L

b ceS oliaiad dlogreie 3@&'"3? of 5 YRR Fokion o Bfnonia in

demethanmiticon shspdresidHofi HDD bnyoof Sed-déstlionor2-nmetsyl-4-[4N-(2-

as, he & [ I h)

raBb £ RSl aibp sy BheR b b 4 tetrayaro-

Pasmamaotm a&sesyle BB) wWhifteh sticing et evem terdperature for 5 hours

r

det i K ne téf s‘i?rﬂ&cﬂ“\@r@bﬂpsthlé" %l?sfall@% r glfr{r%r%@ ff %a washed

mlttp)ppethanol m.p. 315-31

Example 70: 8,8-Dichloro-2-methyl-4-[4N-(2N-methyl-2N-propylamino-3,4-
dioxocyclobuten-1-yl)amino-2-methylphenyl]-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-y)amino-2-
methyliphenyl}-1,2,3,4-tetrahydroisoquinoline and  N-1-propyl-N-
methylamine. Crystalline solid, m.p. 158-163°C.

Example 71: " 8,8-Dichloro-2-methyl-4-[4N-(2N-methylamino-3,4-



10

sensitive fluorescent dye BCECF (cal biochem the .
precursor BCECF-AM was enpl oyed). The cells were

i NMWWOA2006/0823%2 wi t h BCECF. The BCECF 5 PCUER200510€9654
was determned in a ratio fl uo%.,escence spectromnet er
(Photon Technol ogy Internatio Sout h Brunswi ck,

N. dioxooppbuiana1 e/!OamlaOJrZameth\yalpheByi]}ﬂ r&3;4f-teﬂ@5ydrmisamﬂnoline
nm and an em ssi on wavel ength of 535 nm and converted
into the pH wusing calibration plQts. The cells had

been incubated in NH4Cl buffer 7.4% for the BCECF

| oadi ng (NH4Cl buffer: 10 115 nM =20 MM NH4Cl, 5

mM KCl, 1 mMCad 2, 1 mM MyS04, Hepes, 5 mv
glucose, 1 ng/ml BSA; a pH of N4 was adjusted with |

M NaOH). The intracellular acidjficat/Non was induced

by adding 975 M of an NH4C ¢4 i Baffer (see bel ow)

to 25 pl aliquots of the cellE tubated in NH4ACI

buffer. The subsequent rate o gecovery was

recorded for two 15 m:ﬂut i NHE1, five m nutes

with NHE2 and three . HE3. To cal cul ate

the inhibitory power of ft ested substances, the

cells were initially invesitrogatel. buffers with

whi ch there was conpl ete on absol thF&a :
recovery. For conplete pH Cécovery (100% the cells

were incubated in Na+-containing buffer (133.8 niV

NaCl, 4.7 nMKC, 1.25 nM 20 CaCl2, 1.25 nM MyCl2,

0.'93s etaingHROANa00RE torthaumethod, ingicated irepeampde 161 from 6,8-

I t

T A A e e
NewethydehenF 62,3 Metofabymiwmweb andr meghylaminanErystaliine
K@ond,ln'ZE gk @acl2, 1.25 nM MgCl 2, 0.97 nM K2HPO4, .
0.23 MM KH2PO4, 5 nmM Hepes, 5 mM gI ucose, a pH of 25

7.0 was adjusted with 1 M NaCH). The substances to be

t eBkatiplaer erzmaoe:s i@hld’rloltzlm = qmt[@Nn%mmehW|émrno -3hedioxo-
reco e | n race u
coq%/&lqw%fe. PSSyl & B8l FaEh eRhe

percentage of the maxi mumrecovery. The | C50 of the

~respective substance for the individual =~ NHE subtypes

15

20

was cal cul ated fromthe percentages off pH recovery
using 30 the Sigma Pl ot programHWO 26,06/ 032372

PCT/ EP2005/.009654 60 Exanp M_¢18 0.26 19 1.15
22 0.0985 23 0.31 -

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

Example 73: 6,8-Dichloro-2-methyl-4(R)-[2N-(2-methylamino-3,4-dioxo-
cyclobuten-1-yl)aminojphenyl-1,2,3,4-tetrahyd roisoquinoline



10

15

20

24 2.49 25 2.81 26 1.70 27 0.21 28 0.26 29 7.14

30 0.14 31 0.13 32 0.68 33 0.031 34 0.052 36 0.23
3708063633372 39 1.52 40 0.24 41 0. IRCT/EPID(S50098654
2006/ 032372 PCT/ EP2005/ 009654 1 dains 1. A

conmpound of the fornmula | R10 RBRON/ O 0 R

R2 R R3 NR5 R4 5 in which the neanings are: R1,

R2, R3 and R4 independently of one another hydrogen,

F, d, Br, I, CN, NO or \
[ b i

: ZO
Y N

HG H s

Ci

cl

was obtained in analogy to the method indicated in Example 16 from 6,8-
dichloro-2-methyl-4(R)-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-yl)amino]-
phenyi-1,2,3,4-tetrahydroisoquinoline (Example 6) and isopropylamine.
Crystaliine solid, m.p. 268-270°C.

Example 74: 6,8-Dichloro-2-methyl-4(R)-[2N-(2-methylamino-3,4-dioxo-

“cyclobuten-1-ylyaminojphenyl-1,2,3 4-tetrahydroisoquinoline

/
H~-N

O

: N K

cl i H 0

N\,

CH,

Cl

was obtained in analogy to the method indicated in Example 16 from 6,8-
dichloro-2-methyl-4(R)-[2N-(2-ethoxy-3,4-dioxocyclobuten-1-ylyJamino]-
phenyl-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 intracelfular pH (pH;) after an acidification
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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 resultmg from CNS
overexmtabmty, 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
resulting from endothelial dysfunction, of protozoal diseases, of malaria, of
states of shock or of diabetes and late damage from diab_etes 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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procedures, for use in surgical operations and organ transplantations and
for maintaining health and prolonging life.

7. The use of a compound of a compound of the formula | and/or its
pharmaceutically acceptable salts as claimed in one or more claims 1 to 4
in combination with other pharmaceuticals or active ingredients for the
manufacture of a medicament for the freatment 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
resulting 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
procedures, for use in surgical operations and organ transplantations and
for maintaining health and prolonging life.

8. The use of a compound of the formula [ and/or its pharmaceutically

acceptable salts as claimed in one or more of claims 1 to 4 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.

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 formuia | and/or its pharmaceutically
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7 70 -
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 acute or

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

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

12. A medicine for human, veterinary or phytoprotective use comprising

an effective amount of a compound of the formula | andfor of a
pharmaceutically acceptable salt thereof as claimed in one or more of
claims 1 to 4.

13. A medicine for human, veterinary or phytoprotective use comprising
an effective amount of a compound of the formula | andfor 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.



