SUBSTITUTED 4-PHENYLTETRAHYDROJSOQUINOLINES
-METHODSFOR PRODUCING THEM, THEIR USE AS DRUG, AND
DRUG CONTAINING THEM The invention relates to substituted
4-phenyftetrahydroisoquinolines. Medicaments which comprise
compounds of this type are useful in the prevention or treatment of
various disorders. For instance, the compounds can be used, inter alia, in
the event of renal disorders such as acute or chronic kidney failure, in the
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[ rs.Sui ing.or sleep_apneas. Summary In one aspect, .
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|  car S5t ﬁ%@ﬁ%ﬁ&@@ﬁ?@ﬁ?ﬁ?@ﬁ@?@ﬁw ingtar 2lis by the event of

renal dadrdaratsuch ascyclaalkylIMOMORPEGAhRe, in the event of disorders of
biiiary function and in the event of respiratory disorders such as snoring or sieep
‘apneas.
Summary

in one aspect, there is provided a compound of the formula |

in which:
R1, R2, R3 and R4
are each indapendenﬂy hydrogen, F, Cl, Br, I, CN, NO2 or R1 ~CmHomAn-

m is zere, 1,2, 3 or 4;
n is zero or 1; |
R11 is hydfogen, methyl or CpFop+1;
A is oxygen, NH, N(CH3) or S(O)q';
p  is1,2o0r3;
q is zero, 1 or 2

RS s hydrogen, alkyl having 1, 2, 8, 4, 5 or 6 carbon atoms or cycloalkyl having 3
4, 5 or 6 carbon atoms;
RE  is hydrogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl
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having 3, 4, 5 or 6 carbon atoms; R7 and R8 are each independently
hydrogen, F, CI, Br, CN, CO2R12, NR13R14 or R16-(CmmH2mm)-Bnn-;
5 R12 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl

WO 1¥ig 14 5 or 6 carbon atoms; R13 and R14 are each independently
hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4,
5 or 6 carbon atoms; 10 or R13 and Ril4, with the nitrogen atom to which
they are bonded, form a 4-, 5-, 6- or 7-membered ring in which one CH2
ghRINGay BedrBpREREPR) RRTE:S or oxygen: 15 R15 is hydrogen, alkyl

R7 affi®@®gg 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms; mm is zero, 1, 2, 3 or 4; nnis zero or 1; 20 R16 is hydrogen
AR ORRRORAAEN I VSRR b S(ONa . K423 bGP Vrer
1 iV IS GrH2r onCSH2s-2; 25 where one or more CH2 groups in
Cﬁ—??r %%Sm‘gﬁﬂﬁlbe replaced by NR17, oxygen or S; R17 is
hydrogeRalkyl havingHyd?odeat, aiaiboavaigms By 3oyclpatadawings 6
© or & carbon o oy Faving %725 b %siBof dlomed 78X

R13 and R14

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

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

of
R13 and R14,
with the nitrogen atom to which they are bonded, form a 4-,
5-, 6- or 7-membered ring in which one CH2 group may be
replaced by NR15, S or oxygen;
R15 is hydrogen, alkyl having 1, 2, 3or4
| carbon atoms or cyc!oéfkyf having 3, 4,
5 or 6 carbon atoms;
mm is zero, 1, 2, 3 or4,
nn is zero or 1,
R16 is hydrogen, methyl or Cpngpp+1 X
B is oxygen or $(O)qq;

pp. ist1, 2003
aq is zero, 1 or 2;
W is CfHpror CgHos.2:
where one or more CHe groups in CpHop and Cghogn may be replaced

by NR17, oxygen or S,
R17 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
r is1,2,3,4,5,6,70r8,
s is 2, 3,4,5,6,7or8:
X is -C{O)- or -S(O)o-; |



3 Zis -0(0)- or a bond; and also their pharmaceutically acceptable salts
and trifluoroacetates, According to a second aspect of the invention, there
is provided a compound of the formula t and its pharmaceutically
acceptable salts as defined above for preparing a medicament for the
treatment or prophylaxis of disorders of respiratory drive, of respiratory
disorders, sleep-related respirator;édisorders, sleep apnsas, of snoring, of
acute and chronic renal disorders,”of acute kidney failure and of chronic
Z  ikidDEyHaheeywmidisorders for intestinal function, of high blood pressure,
f.essenti ion, of disqrders o ntral n us system, of
and 2 S b G R oy
induced convulsions or of states of anxiety, depressions and psychoses,

According ischegnimdstarest of the iperiphertieor sanbrabne woowsysient dredbrmuia |
and its ﬁﬁ%ﬁa&g@e%‘; maﬁr&@i&ﬂgww@mmwers of peripheratl f
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and cheaniseaTsy EsRIsieial dysfimiiineydaimotozoaldfisbrders kidnegltaiarfont disorders
of intesfivaprexdivation bigl Swrdgesstumnsilassefties iypeaansicedafeisdoters of the
- centraliserivosergicatop eratisnsiardresgiinctfzpplahits, feengseiiatiiiyassiiepsy . and
cantrabipédtions dorasuRritaton’ ateesafdiasiatye Stoprdesions arwappetiades, of ischamic
statessiater oksindeln o tainheiesranes|siedamageiimkealaistesiand chronic damage
to andliHESRRSIHReIbRSH BFgRIeliter At comstiding RETEMHrE0eSEOBNDArY
reperiGEiEFs Al 0k BHAISAINA DRah AOG RLARCNN: R AGRIH B0 i ee,
aspect of thé invention, there 15 provided the use of a compound of, the
of disdoraTale sV IPREirm S8 duirssaloadey SEpRAsERESSs FefetratorauRed by
andotGAEPIRREG-M othanmeslicamenis:er aoedRaresientsri-emBarngAd
medicament for_the treatment or prophylaxis of disorders of regpiratory
storagt R A TREFRIBHPRISHRIPD e %Eé@?é&ﬁ%ﬁ?‘ﬁgﬁ@%}%m@mﬁ
e o1 Cionte Koy (Blte. o dSoraers of nesinal uncion o1
ailure and of chronic kidney failure, of disorders of intestinal. function
st LB BrRCSLTE: o, BobE T e S SP LI AT S e
dissagweriousisystediviaf nisiietetoresuti fesr ONBasyereseitabtigy epilepsgnd
___and.centrally.induced ' ulsians or of states of anxiety, depressions
for maé%%’%%&cﬁ%éﬁ@%’? iéﬁgm@éﬁgé of the peripheral or central nervous

Accora'?xg’ Eg@t%c? fas%%%%f é%%%&éﬁ‘ﬁé&‘,‘%@?é‘%‘%&l@é@@gﬁe%e af 2 comp'ound of the

sormula | and its pharmaceutically acceptable salts as defined above in

combination with other medicamsnts or active ingredients for preparing a medicament for

the treatment of prophyiaxis of disorders of respiratory drive, of respiratory disorders,
sicep-related respiratory disoraers, sisep apneas, of snoring, of acute and chronic renal
disorders, of acute kidney failure and of chronic kidney fafiure, of disorders of intestinal

sunction, of High biood pressure, of essenial hypertension, of disorders of the central

ﬁumous systam, of disordars resuling from CRS overexcitability, eplispsy and centrally induced
convilsions ar of states of anxisty, depressions and psycheses, of ischemic states of

the pari;éheral or central narvous system or of stroke, of acute and chronic damags o

ah*d disorders of peripheral organs or fimbs caused Dy ischemic events or by
reperfusion events, of atherosclerosis, of disorders of iipid meiabolism, of thromboeses,

of disorders of billary function, of infestation by ectoparasites, of disorders causad by

endothelial dysfunction, of protozoal disorders, of malanz, for the praservation and



and disorders of peripheral organs or limbs caused by ischemic events or
by reperfusion events, of atherosclerosis, of disorders of lipid metabolism,
of thromboses, of disorders of biliary function, of infestation by
ectoparasites, of disorders caused by endothelial dysfunction, of
protozoal disorders, of malaria, for the preservation and 3a storage of
transplants for surgical procedures,for use in surgical operations and
organ transplants, for use in bypass operations, in resuscitation after
cardiac arrest, or for the treatment of;states r '
storage Fﬁtﬁ%ﬂ‘ﬁ@?ff@%%‘b@{&?&r%wﬁsé%‘sgg“ir]gr\'/v%gf#%ée%lIﬁ(%r proﬁ%?ar%g%gan
transmaﬁgjlfsgm_jgé Ff ggiﬁmy gpaeﬁonda'ﬁy mﬁaﬁdﬁaﬁm&i&%@réﬁfﬂm
- prolonging life, According.t ou eclof the invention thareis
treatmen 5 HigRHR Foag & é%‘%%ﬁ% oéﬁﬁaé%%?)rmgla and/or its )
dissasebiiawhRtettitaly arndptabie sanstivgsineHiaBEYSR/IHEMAN cause, and
. combination with,other medigaments or active ingredients for preparing a
for ma‘%&%ﬁ#@ﬁ“ %‘lr;ht%e%%g%mént or prophylaxis of disorders of respiratory
drive and/or of sleep-related respiratory disorders such as sleep apneas.
Accordirsdecr hrghespattpiEp duesfieh ettt BAVIERS B YSRovideb thwusb dthe
formuladaingyot ksl mfines douruale bacshtibitsgahamaediutidadlyoaeceptable salts as
alone of§fiBSERaYSAREC QRN combination with ather;medigaments. fack | i
. ingredients for (%’1 ‘ ring‘@n?r‘%a%%%‘@%\lt&g%t e tr‘ggﬁr%ent o%ﬁo% y ag{égp? n'z(edicamant
fo the GRET AEc BT B SR o1 TRt R G R s
respirasediferdempoohdoktaep fmnasa. | and/or its pharmaceutically
acceptable salts as defined above alone or in combination with other
‘medicaments or active ingredients for preparing a medicament for the
Accordifig BBl BFRROPRIIENY BT EUREGT B RIBURER 51 RS O deTeBPefg the
formulkicmeyofaibipeasmetehtionis RgapIANE 8PS ABCHNAY Bdeeventh aspect of
slone &qgé ie%%%iﬁwmﬁyimwm?@wz&im@mg&
- seandlotits:pharmacaiiically acceniable salisras defined above to 9 alone
mem“aog}'!mé?éombination with other médicaments or active ingredients for
preparing a_medicament for the treatment or prophylaxis of disorders of
Accordingestinsiii ABRBT AR 0 AP &t 4SFa B ireiR ritiBrHthefd s
formul@Ievided ia phanmaceaditely prepotaito sty duasinsdaepitary or
sione BRCREAIRstIeLISen ctr singiemeliectivesiveuntnidisnanipoprsbefing a
meciafs 4RI Md handianeba phrmace el acrapiAbin SAANEIE AR, of acute

kidney faiiure of O chronic Kidney faiiure.

coording 1o & seventh aspect of tha inveniion, thers is provided the use of & compound of
the formula | and/or its pharmaceufically acceptable salts as defined above
to ¢ alons or in combination with other medicaments or aciive ingredients for praparnng &
medicament for the freatment of prophyiaxis of disordars of intesiinal function.

According to an eigntn aspect of the invention. there iz provided 2 pharmaceuiical
oreparation for humar, veterinary or phytoprotective use., compnsing an effective amount of a

compound of the formuta | and/or of a pharmaceufically acceptabie sakt thersof as defined above,



3b According to a ninth aspect of the invention, there is provided a

pharmaceutical preparation for human, veterinary or phytoprotective use,

comprising an effective amount of a compound the formula | and/or of a

pharmaceutically acceptable salt thereof as defined above. in

combination with other pharmacol@gical active ingredients or

medicaments. In one embodiment, preference is given to -compounds of

the formula | in which R1, R2, R3 g{-mde,g4 are. gﬂcg i%da(;rggnmdu%ggly reparation
ACSGIDEEh NEE B3P SN PR R R AR VISP L85 B P T R & Z8r8 BF P
for HRtBASVaEeRR AT PRethgHoRc8F 035+ LomMpRSEY e TRCHIG arstad of B fompound
the ﬁ:‘raﬁhﬁ 78HRIdr @ r’?’:;la%%;&ﬁ&g(dé%m@w@thwe etiytrareytinpteimndd Et?wg i in

rogen or methyl: and R8 are. : n, F, Cl,

comB P AR R (v o TR e

methyl or ethyl; R'13 and R14 are each independently hydrogen. alkyl

_ having.1, 2, 3 or 4 carbon atoms or cyclaalkyl haying.3, 4, 5 or 6 carbon
in one B Rl R T R EA G TS Ao Lo W By eBitied,
®1, R2{oR® ard-R6- or 7-membered ring in V\_/hich one CH2 group may, be

LFPiaced RUDIZA3. 0% QYISLY, T 20 iy SR0Bh el ARNG e B O 4

carbon atoms or'cy aving '3, 4, 5'or 6 carbon

. m is zero or 1,
n is zero or 1;
R11 is hydrogen, methyi or Cngp+-;;
A is axygen, NCH3 o S{O)g;
D s Tarz
g is zera, 1 or 2

RS is hydrogsen, methyl, ethyl or cyclopropy!,
R8  is hydrogen or mathvi: '
R7 and R | ‘ o
are sach indepandently hydrogen, F, Cl, O, COoR12, NR13R14 or
R16~CramHzmmi-Snr-) |
R12 ~ is hydrogen, methyl or sthyt;
- R‘EB_ and Ri4
 are sach independently hvdrogen, alkvi having 1, 2, 3 or 4
carbon atoms or cycioalkvi having 3, 4, 5 or 6 carbon atoms:
or
R13 and R4, . ‘
with the nitfbgeﬂ atom o Which they are bondad, form 2 5,
&- or T-membeared ring in which ons CHy group mav.bs
replacad by NR15, S or oxygen;

R15 s hydrogen, alkyl having 1, 2, 3 or £ carbon
atoms or c:ycioaikyi‘ having 3, 4, 5 or 6 carbon
zioms,;

mm is zere, 1 or 2,

fin s zaro or 1,
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atoms; mm is zero, 1 or 2; nn is zero arl; WO 2006/074813 PC
/EP2005/014127 4 R16 is hydrogen, methyl or CppF2ppfl; B is oxygen
or S(O)qq; ppis-1or2;qqis zero,1or2; 5Wis CrH2r or CSH2s-2;
where one or more CH2 groups in CrH2r and CSH2s-2 may be replaced

WO 2005892413 oxygen or S; R17 is hydrogen, alkyl having 1, 2, POT4iGEB0 014127

X
Z

atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms; 10ris 2, 3, 4, 5,
6,70r8; sis 2,3,4,5, 6, 7or8 X ig4C(0O)- or -S(0)2-; Z is -C(0)-; and

also tfﬂppharmacelﬁ %%ngngo%ﬂi% trifluproacetates. 15

Parti reference I\SJ n to com f‘-o mula i in which R1

and Rare each hy;d@ggggn B;ng}%l 20 are each independently
hydrogen, F, Cl, Br, NH2, NHCH3 or N(CH3)2; RS is hydrogen, methyl,
ethyl or cyclopropyl; R6 is Bypdrogignlopiiéthyl; R7 and R8 are each

hydrogen; 25 W is CrH2r quH§2%y&hqr%pge or more CH2 groups in
CrH2r and CSH2s-2 may be replaced
is CrHZr or C5H28-2’

where one or more CHo groups in CpHor and CgHog.p may be repiaced
by NR17, oxygen or S '
R17 is hydrogen, alky! having 1, 2, 3 or 4 carbon atoms of
cycioalky! having 3, 4, 5 or 6 carbon atoms;
r is2, 3,4,5,6,7or8;
s is2,3,4,5,6,7or8;
is -C(O)- o ~S(C)o-; |
is -C(O}-;

and also their pharmaceutically écceptab!e salts and trifiuorcacetates.

Particular preference is given to compounds of the formula | in which
R1 and R3

are each hydrogen;

R2 and R4

are each independently hydrogen, F, Cl, Br, NHo, NHCHg or N{CH3)2:

R5 s hydrogen, methyl, ethyl or cyclopropyl;
R6 is hydrogen or methyl;
R7 and R8 |
are each hydrogen;
W is CpHpr or CgHos.2;
where one or more CHo groups in CHpp and CSst_g may be replaced
by NR17, oxygen or S; |
R17 is hydrogen or methyi;
r is2 3,4, 5o0r6;
s is2,3,4,50r6;
is -C(O)- or -S(O)-; '
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by NR17, oxygen or S; R17 is hydrogen or methyl; ris 2,3,4,50r6; 30 s
is2,3,4,50r6; X is -C(O)- or -S(0O)2-; WO 2006/074813
PCr/EP2005/014127 5 Zis -C(O)-; and also their pharmaceutically
acceptable salts and trifluoroacetates. In a further embodiment,
WO 2p0éfardsea is given to compounds of the formula | in which FPRIL/BERIERGS/014127
are each hydrogen; R2 and R4 are each independently hydrogen, F, Cl,
NH2, NHCH3 or N(CH3)2; R5 is hydfogen, methyl, ethyl or cyclopropyl;
> ]19 is,hydrogen or methyl; R7 and R8 are each hydrogen; W is CrH2r
or C s-2; where one or more CH2 groups in CrH2r and CsH2s-2 may
and alse thgiacdmriBbyuiraly, axyeriableails 2RO yikiyeacataiemyl; ris 2,
3,4,50r6;sis 2, 3,4,50r6; Xis-C(O)-or-S(0O)2-; 20 Z is -C(O)-; and
also their pharmaceutically acceptable salts and trifluoroacetates. Very
Ina fmﬁmclamw)ﬁl@f@ﬂfedfaféi'@@@ﬁamﬁwﬁﬁmmad%@fébt%@ffﬁﬁ{aHéﬂ which
R1a ng; of 1-[2-(8-bromo-6-chloro-2-methyl-1,2,
4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine- 25 2,5- dlone
352 ¢RJteiBudiepRito-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe

R2 arlWkd
- are each independently hydrogen, &, Cl, NHo, NHCH3 or N(CH3)2,
R5 s hydrogen, methyl, ethyl or cyclopropyl;
R6  is hydrogen or methyl;
R7 and R8
are each hydrogen;
W is CpHor or CgMog.o;
where one or more CHo groups in CHpr and CgHog.p may be replaced

by NR17, oxygen or §;
R17 is hydrogen or methyl;
r is2,3,4,50r6; '
| S is2,3,4, 50r6;
X is -C(O})- or -S(O)o-;
Z  is-C(O)
and atsd their pharmaceutically acceptabie salts and trifluoroacetates.

Very particularly preferred are compounds of the formula | selected from the group of:
1-{2-(8-bromo-6-chioro-2-methyl-1,2,3 4—tetrahydro:soqumolm-4 yiiphenyipyrrolidine-
2,5-dione,
3-[2-((R)-6,8-dichioro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-1-
methyiimidazolidine-2,4-dione,
3-[2-((R)-8,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-1-methyi-
imidazolidine-2,4-dione

3-{2-({R}-6,8-dichloro-2-cyclopropyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-

' imidazoiidine«2,4—dione
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methyiimidazolidine-2,4-dione, 3-[2-((R)-6,
8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1-methyl-
imidazolid ine-2,4-dione 30
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe

WO 2008le788id azol id i n e-2,4-d io ne WO 2006/074813 PC 1ERZODEITL¢27014127
6 ‘

(S)-1-[2-((R)-6,8-dichforo-2-cycioprop§l-1,2,3,4-tetrahydroisochinoiin-4-yl)
henyfl-3; hydroxypyrrolf.d ine-2, S-diang, .  ofind-vDohenyll-3-
5**'%?@&@‘3@?&@?&8 é!_%@ﬁ?g%pib%%,ﬁEtrahydronsochmoim»é yhphenyl}
hydrodydyietsitiydrddbdionelin-4-yl)phenyl]-3- hydroxypyrrolidi ne-2, 5-dione, 5

B o e

one,
hydroxSpyirilifiRg-& S-dictfero-2-methyl-1,2, : _
e droi ofin-d-vl : _ T dia0g.A_
(R)-1-%[@%Té’j@%ﬁﬁél%%g@%ﬁéﬁ])ﬁ@%1{@&@4%P&%BY{&HJHIH-%-%!)EHBHQS 3
hydrodygytatéitirdsalsoaiitms(in-4-yl)phenyllmorpholiine- 10 3,5-dione,

| <s>_1%fg%@%ﬁ%%ﬁg%gﬁgaﬁyﬂw;é;3;2@&%@%@@3%@%—@&@%@9

hydroﬁy[&t((&ijeﬁﬁ@-ﬁﬁﬂﬁmrmethyl-l,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]th

| 4-{2-((@%}%’@‘8@%}@%3%@4, 3, 4-tetrahydroisoquinolin-4-ylphenylimorpholine-

-dichforo-2-cyctopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe
3,5-diog#; pyrrolidine-2, 5-dione, (S)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,

| 3~[2~(%%{é‘?_%%!?%%ﬁ%??ﬁ%ﬁ%ﬁ'ﬁl,magf&%ﬁsmF‘é@ﬂqﬁiH8ﬁﬁi@%7%§f@@%xazoﬁdine-

-methyl-1,2,"3,4-tetrahyd roisoqu i not f n-4-yl
2,4-diggteenyl]-3-m ethyl- 20 piperidine-2,6-dione,

Jo-(feb @8 dichiorpaeynet sRsloinyhphend-idine-
2 R A S eriofine
2,4-digpetetrahydroisoquinolin-4-yl)phenyl]-3-methyl- pyrrolidine-2, 5-dione,

1-[2-((R}-6,8-dichioro-2-cyciopropyi-1 .2,3,4-tefrahydroisoquinolin-4-yl)phenyi}-
pyrrolidine-2,5-dione, | '
(S)-1-[2-{(R)-6,8-dichloro-2-methyt-1,2, 3 4-tetrahydroisoquinolin-4-yi)phenyi}-3-methyl-

- piperidine-2,6-dione,

(R)-1-[2~((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyi}-3-methyl-
piperidine-2,6-dione, 7
1-[2-((R)-8,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-3,5-dimethyl-
piperidine-2,6-dione, . .
1-2-((R)-6,8-dichloro-2-methy!l-1,2,3 ,4—tetrahydroisoquEnol_in—zi-y!)phenyi]-S-methy}—
pyrrolidine-2,5-dione, '
1-[2-((R}-8,8-dichioro-2-methyl-1,2,3 4-tetrahydroisoguinolin-4-yl)phenyl}-3,3-dimethyl-
pyrrolidine-2,5-dione,

1 -[2~(6, g&-dichloro-2-cyclopropyt-1,2,3 4-tetrahydroisoquinolin-4-yl)phenylfjpyrrolidine-
2,5-diong, !

1-[4-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yhphenyljpiperidine-2,6-

dione,

1-[4-((8)-6,8-dichioro-2-methyl-1 2,3 4-tetrahydroisoquinolin-4-yl)phenyllpyrrolidine-
2,5-dione, '
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25 1-[2-((R)-6, 8-dichloro-2-methyl-1, 2,
3,4-tetrahydroisoquinofin-4-yl)phenyl]-3, 3-dimethyl- pyrrofidine-2, 5-dione,
1-[2-(6, 8-dichloro-2-cyclopropyl-1,2,
3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine- 2,5-dione,

WO 046/((B)8638-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin- 2 et 8ipo14127
iperidine-2,6- 30 dione, 1-[4-((S)-6,8-dichloro-2-methyl-1,2,
3,4-tetrahydroisoquinofin-4-yi)phenyi]p¥rrolidine- 2,5-dione, WO °

1-4- G RGeS S b drosoquinolin-4vphenipyrolidine-2.5-

dionddine-2,5- dione, _
1 -[2-%éﬁ—(’é;@?ﬁ%ﬁf@ﬁ%&’ﬁ%@ﬁWﬁ!ﬂ%ﬁ%@tﬁ‘é@&?@%&ﬂﬁﬂgW—Qlﬂjéfyé}mﬁi‘éfgﬁﬁme—z,&

dione].-[2-(6,8-dich|oro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyi]piperi

‘-. - i "- s i 4 < . 4- - Cow + - ‘ v nldn . 76-
iy A P e S Ve R -2
diongyrrole-2,5- dione, '
1-[s-f&éj:é%%?cil%moﬁ&)z?ﬁ%%'})i'ﬁ,12?3344@%}5%!96%?&9%mlmzﬁiw%@’iww{&l:e-z,5-
ine-2,5- ione,
dione.-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yi)phenyl]p
[2-0181ldIN8e 2.2 iR I-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyljpyrrofidine-2, 5-
1_[2 %é-’[Z-((R)-%,8-dich|org-2-methyl-1,2,3?4-tetraﬁydroisoquyn)opi\in-4¥y]|§)ghenyl]i
diongnidazoiidine- 2,4-dione, 15
1-[}&Fﬁ%é%%@iﬁf%%gzzmwl1%2%3%&@%9@#@%&%%@4%@%%&%ine~
zolidine-2,4- dione, _
2,5-diP[B3((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]i
3—{2—2(!%@@@1@6%0?@421}%@%)/{-1 2,3 4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
3-[ -((-S)-G,8-di_chloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]i
2,4-ifzolidine- 20 2,4-dione,
3-12-&[8-(eBrdishhorastnmethy|sladiktaimbligisnanmnaipbnepipnlipisirine-2,4-

zolidine-2,4-

~ dione,

3—{3—((8')—6,8-dichioro—2—methyi-1 ,2,3,4—te’trahydroisoqutnoiin-4-y!)phenyi]imidazoiidiné-
2 4-dione, | | ' .
3-[4-{{5)-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
2 4-dione,

3-[4-(6,8~dichloro-2-methyi-1,2,3 4-tetrahydroisoquinoiin-4-yhphenyljimidazolidine-2 4~
dione,

3-[2-((R)-6,8-dichloro-2-cyclopropyi~1,2,3 4-tetrahydroisoguinclin-4-yi)phenyl]-
ovaoiidiné—2,4-dione,
3-[2~((R)-6,8-dichloro-2-msthyl-1,2,3,4-tetrahydroisoquinolin-4-yhphenyll-5-methyl-
imidazolidine-2 4-dione,

(3R,4S)—1 -12-{((R}-6 ,8-dichioro-2-rriethyt-1 2,3 ,4-tetrahydroisoquinolin-4-yi)phenyl}-3,4-
dimethylpyrroiidine-Z,S—-diohe, | |
1-[4-({S}-6,8-dichloro-2-maethyl-1 ,2,3,4—tetrahydroisocjuinoiin-4-y1)phenyi]—pyrroie—2,5~
dione, _ |

1-13-((S)-6,8-dichloro-2-mathyl-1 ,2,3,4—tefrahydroisoquinoiin—4-y§)phenyl]péperidine—Z,6-

dione,
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dione, :

3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinoiin-4-yi)phe

nyl]- oxazo lidine-2, 4-dione, 25

3-[2-((R)-6,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinoiin-4-yl hengg-S
WO 2606881 Bnidazolidine-2,4-dione, PCT/EP2005/014127

(3R,4S)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)

phenyi]-3,4- dimethylpyrrofidine-2,5-one, 1-[4-((S)-6, 8-d

1-{3»((%}?éé’%?r@gé%}ﬁl’kﬁmétr%:ﬁﬁ%ﬁ@}ﬁ%&?ﬁ%@&%ﬂ%nHhﬁ@}ﬁlﬂaﬁaﬁmjgﬁr&mine-

2 5-dich€3-((S)-6,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]pi

peridine-2.6s WG 209 Ayidideridines?, 6-
?"{4'(68%,3@%%%9'_m%&wg;g%h%g%%g%ﬁ%ﬁ%ﬂ%| p)ﬁ:%yl p)F/;rIFriolidine-

dione, 2,5-dione, 1-[4-(6,8-dichloro-2-methyl-1,2,

WA, AroiSapingin -4/ Pesidli gi flimidazolidine-2,4-
e ery e
dione, zaiidine-2,4- dione,

R o A e G e

,8-dichloro-2-methyl-1,2, o g
3-[2-((Rpadrdlopipoisgamativ-1. i rerlRBydsirssHinaisinheelgsopropyt-
e 0 . :
imida ng=2 4-dione : _ o
M T ST
imida i3 %—_Q!i)_@&gi’chIoro-2-njet.'hyl-l,‘Z,‘3,4-tetrahydroisoquinoiin-4-yi)pheny

_5- -meth)}/Isquar)erthyI |m|dazolld|ne-2,4-d|§ﬁe, , ——— {1-5-
(R und $3-§8-4 R hchieignomRetrmety sl s RN ORIBRANR TR ENpREY
(2-metﬁ}ﬁ%’&\?é i/ IMidazeitina2 A diasee,

1-[2- -6,8-dichloro-1,2,3,4-tetrahydroisoquinoiin-4-yl henyl]pyrrolidine-
- 3~[2-((f§%fi%ﬁ)ggmoro-2~methym g R A A A Gimathyi-

;midaé’ﬁ[gj}q@_&@%@g@@pro-zcyclopropyl-1,2,3,4-tetrahydroisoquinoiin-4-y|)phe
nyl]- th iazolidine-2,4-d ione, . e VR .
1-[2-{(R)-8,8-dichloro-1 3.3 4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidine-2,5-dione,

3-{2-((R)-8,8-dichloro-2-cyciopropyl-1 2,3 ,4-tetrahydroisoquinolin-4-ylphenyl}-

- thiazolidine-2 4-dione,

’[-{2—((8)—6,,8-dichloro~2—methyi~‘1 2,3, 4-tetrahyd roisoquinoi_ih»é-yi)pheny!} pyrro‘i}din&
2,5-dione, ' |
1-[2-((S)-6,8-dichloro-2-cyciopropyl-1 2,3,4-tetrahydroisoquinoiin-4-yi)-phenyl}-
pyrrolidine-2,5-dione,

1 -[2—((R)-6,8—di¢hloro—2-methyl—i .2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-3,3,4 4-tefra-

- methyipyrrolidine-2,5-dione,

(8)-1-[2-((R}-8,8-dichioro-2-cyclopropyt-1,2,3 ,4-tetrahydroisoquinoi%n@-_yl)phenyi]-S—

1-[4-(6,8-dichioro-2-methyl-1,2,3 4-tetrahyd roisoquinolin-4-yl)phenyl}-4,4-dimethyt-

methylpiperidine-2,6-dione,

piperidine-2,6-dione

and1-{2~(8,8-dichioro-2-methyi-1 2.3 4-tetrahydroisoquinolin-4-yl)phenyllpyrrole-2,5-

dione,

and also its pharmaceutically acceptabie salts and trifluorcacetates.
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- (R-1-24RKE

1-[2-((S)-6;8-dichloro-2-methyl-1,2,
3,4-tetrahydroisoquinoiin-4-yi)phenyl]pyrrolidine- 20 2,5-dione,
1-[2-((S)-6,8-dichloro-2-cyclopropyi-1,2,
3,4-tetrahydroisoquinoIin-4-yI)-phenyI]- pyrrolidin e-2, 5-dione,

WO 20@4{20&? ydrmsoqumoun -4- yI)phenyI] -3, 3,4,4-tetra- methylpyrro d| %
5-dione, 25

(S)-1-[2-((R)-6,8-dichIoro-2-cyclopropgyl-l,2,3,4-tetrahydroisoquinoiin-4-yl)
phenyi] -3- methylpiperidine-2, 6-dione,

Especsﬁ% té ?e%'»gB' (g %gr%%gﬂhészoef &@?W&?\%&HQ@M@MW&L& #rd

piperi |ne
1-[2- (samfrf[@-@%mrda&amezhyie‘th?/13142t3mamtﬁaﬁjﬁﬁ@waquménmwwmghdme—
2 Bugi yrrole-2,5- 30 dione, and also its pharmaceutically acceptable salts and
HﬁUOroacetates WO 2006/074813 PCT/EP2005/014127 9 Especially
3-[2-((RiefeBreithiercairpaierropytiedctdrtialyidcaispidinciie grd yl}-1-

methylliru%c‘ggeﬁi %5%%15?5%@ methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]

-r')-Hawf@@@@@m&m@mﬁbye;’@%@mMmﬁahyai@réoq{)mw yomeshyt-

€ inidazolidine-2,4-dione, 3-[2-((R)-6,
zmldaié)Y(jg]' ;h g%i;_y rlgethyl 1,2, 3,4-tetrahvdroisoquinofin-4-yl)phenyil- -1-methyl-

3-[2-((Riifaasliahier-2- gj@,@gopy [(RES 4-tetra ycircssoqu;noiln-4-yi)phenyl}

imldaz%“ﬁj% n2aRysopropyl-1,2,3,4- tetrahydrmsoqumolm -4-yl)phenyl]- 10
azoll d|ne 2,4-dione

(S)1-1-BHRIB ERIGDechieYslonEpRptob - it ahiraispaaRelnnfioihiphg -3

-hydro%??yghﬁ inaydrexypygolid ine-2, 5-dione,

21-[2-((R)-6,8-dichioro-2-cycl 1,2
rﬁyg SRR Py %%@%rawmépmobﬂwaﬁaewﬂ 5

hydrc»( y]=rohdme—2 5-dione,
- R)-6,8- dichloro-2- m%%fgk 3,4- tetrahydrmsocLllunolln -4-y

(R-1-h %»ﬁo%%mﬁ@ﬁm S 42RO HARIHB e '185'%9?
hydro/fyieBRiaydiRisngidnelin-4-y)phenyl]-3-

(8)-1-2-((R}-6,8-dichioro-2-mefhyi-1 ,2, 3,4-tetrahydroisoquinolin-4-y)phenyl}-3-
hydroxypyrrolidin-2,5-dione, |
4-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4~ tetrahydro;soqumoim»@»yi)phenyi}morphoime—
3,5-dione,
3-[2-((R)-6,8-dichloro-2- methyi -1,2,3 4-tetrahydroisoquinolin-4-yi )phenyl]oxazohdme~
2,4-dione,
3-[2-(({R)-6,8-dichioro-2-methyi-1 ,2,3,4-tetrahydr_"oisoquino!in—4-y€)pheny!}thiazoiidine—
2, 4-dione, |

1-[2~((R)-8,8- dzchloro~2—cyciopropy[~1 2,3.4- tetrahydrozsoqumoim-4 yf)phenyi}
pyrroliding-2,5-dione;
(8)-1-[2~((R)-8,8-dichloro-2- methyi 1,2, 3 4- tetrahydro:soqumohn~4~y§)phenyﬂ -3-methyi-
piperidine-2,6- dione, _
(R)-1-[2-((R)-8,8-dichioro-2-methyl-1,2,3,4- tetrahydrmsoqumolm~4-yi)phenyl} -3- methyL-
piperidine-2,6-dione,
1-]2-({R)-6,8-dichloro-2-methyl-1 ,2,3,4—tetrahydroisaquinoiin%—yi)phenyi}%,S—dimethyﬁ-
piperidine-2,6-diong, |
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hydroxypyrrolidin-2, 5-dione,
4-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)m
orphdline- 20 3,5-dione,
3-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]o

WO 2043767848 2,4-dione, PCT/EP2005/014127
3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]th
iazolidine- 2,4-dione, 25 1-[2-((R)-6,8¢glichloro-2-cyclopropyl-1,2,

3,4-tetrahydroisoquinolin-4-yl)phenyl]- pyrrolidine-2, 5-dione
1 ;[2-((@7618@«@1—9;@_—%;;% hﬁ#ﬁ%{ékjﬁ&msoquInoi1n~2~yﬂpheny!}-3—methy§-
pyrmE5&ﬁlﬁt@t{l@.@{g}qg!soquinoIin-4-y|)phenyl]-:%-methyl- piperidine-2,6-dione,
R)-1-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinplin-4-yl)phen
1-2-((FiEB Ao BB 2.8 e s s ol pheny S B ety
pyrrog;§n¢é9§!grgrgn@ethyl-1,2,3,4-tetrahydroisoquinoIin-4-yI)phenyI]-3,
(e eIt D R Ry 8 YRy Arolo RG4S P RERy b YrFdidine-

215_d;(§ng2!-((R)-6,8-dich|oro-2-methyl-1,2,3,4-tetrahydroisoquinojin-4-y|)phényl]-3
-methyl- lidine-2, 5-digpe, 1-[2-((R)-6. . . N
1 BRSBTS s RO PR ey RiReg e 2.

dione,- Pyrrolidine-2, 5-dione, 5 1-[2-(6,8-dichloro-2-cyclopropyl-1,2,

BRI Sy e A R

2 5-gigesidine-2,6- dione,

R U BB R  H

oro-Z-methy
dione 4-tetrahydroisoquinoiin-4-yl)phenyl]pyrroiidine-2,5- dione,

(B FZ'%%?;' , c_S%ilf? j§{8€%§:@ﬁ@}§j&zéﬁa%W%%W&ﬁSWJE$i%ﬁéﬂw}leim—zﬁ-

dione, _
1-{2-(6,8-dichioro-2-methy!-1 .23 4-tetrahydroisoquinolin-4-yi)phenyljpiperidine-2,6-

dionie,

1-{3-((8)-6,8-dichloro-2-methyl-1,2,3 4-tefrahydroisoquinolin-4-yl)phenyljpyrroie-2,5

dione,

1-{2-(6 ,8-dichioro-2-methy§-1 2.3 A-tetrahydroisoquinolin-4-yl)phenyllpyrrolidine-2,5-
dione,

1 -{2~((R)—6,8~dichtoro~2~methyi~1 2,3,4-tetrahydroisoquinoiin-4-yl}phenylipyrrolidine-
2,5-dione, | '
3-[2-({R)-6,8-dichloro-2-methyi-1 2,3,4-tetrahydroisoquinoiin-4-yliphenyljimidazofidine-
2,4-dione, | ‘ ‘
3-{2-(8,8-dichioro-2-methyi-1 2,3 4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-2,4-
dione, | | .
3-[3-((8)-8,8-dichioro-2-methyi-1 2,3,4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
2, 4-dione, | | | '
3-[4-((S)-8,8-dichloro-2-methyi-1 2.3 4-tetrahydroisoquinolin-4-y!)phenyllimidazolidine-
2,4-dione, | |
3-{4-(6,8-dichloro-2-methyi-1 ,2,3,4-tetrahydroisoquinolin-4-yljphenyllimidazolidine-2,4-

dions,
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15
1-[2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]piperi

dine-2,6- dione,
1-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]p
WO 20076/ §- dione, 1-[2-(6,8-dichloro-2-methyl-1, 2, PCT/EP2005/014127

3,4-tetrahydroisoquinoiin-4-yl)phenyl]pyrroiidine-2,5- 20 dione,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3 f#i-tetrahydroisoquinoiin-4-yl)phenyl]p
rrolidine- 2,5-dione

3-[2-(( sz’((ﬁé?@%%f%?ép?fﬁ%fh%%%%t@ﬁfahaﬁwuﬁﬁ%mhBrﬁr&i)pnﬁﬁéﬁyl]|

oxazohﬁ?i'ﬁa?%@%@ 4-dione, 25
(6 8-dichloro-2- methgl -1,2,3,4-tetrahydroisoquinoiin-4-yi) henylllmlda
3-{2- (( cj\l@f@dﬁ@ hyl-1,2,3,4-tetrahydroquinoiin-4-yi)- phenylﬁ)s methyl-
im|d32§n{{fﬁ1g§)zﬁ(§dﬂ§hloro -2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyili
midazolidine- 2 4 dlone 3- [4 ((S)-6,8-dichloro-2-methyl-1,2

(3R.4S g rlrs(ERyRdidisiinrommeENyetwiifrigtaa BrarsIiriudns hahenyl]-3,4-

dimethyl= B&"@@@iﬁ*\@h@m@oﬁ@thyl -1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]imida
zolidine-2,4- dione, WO 2006/074813 PC /EP2005/014127 11

1A RIEU-ArARIYL g AdbiaBARY & AR ng OB AbRIERY -

dione, ny|I oxazolid ine-2,4-d lone,

((R)-6,8-dichlor-2-methyl-1,2,3 4 -tetrahydroquinoglin-4-yi)-phenyl]-5
1-{3—((Sét ﬁ W&E(ﬁ'@ﬁ@-@ 44 15dat %ra ydroguinolin-4-yl}-phefylil- p:per;dme-z 6-
dione, (3R,4S)-1-[2-((R)-6,8-dichlor-2-methyl-1,2,3,4-tetrahydroquinolin-4-yi)-phe

R T e e SRR ke TSl 25

dione, ole-2,5- dione, 1-[3-((S)-6,8-dichlor-2-methyl-1,2,3,4-tetrahyd
oguinolin-4- perdl
106 e G RN St py%zfa%mﬂva%oﬂmﬁnyﬂ PipBREiRfrfdions
and olidine-2,5-
3—[3~(6,8~dichlor-2~methyi-1 .2,3,4-tetrahydroquinoiin-4-y)-phenyil-imidazolidine-2 4-

gione,
and also their pharmaceutically acceptabile salts and iriflucroacetates.

Particularly preferred are compounds of the formula | selected from the group of;

1-[2~(8-bromo-6-chloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidine- -

2.,5-dione,

3-[2-((R)-6,8-dichloro-2-cyciopropyi-1,2,3 4~ tetrahydrmsoquinoi:n~4—y!)phenyi] 1-

methylimidazolidine-2,4-dione, '
3-[2-((R)-6,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yljphenyl}-1-methyi-

imidazolidine-2,4-dione

3-[2-((R)—6,8—dichi'oro-Q-—cyclopropyﬁ-‘i ,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-

imidazolidine-2,4-dione |

(S)-1 -[2-((R)-6,8-dic:hIoro-2-cyclopropyi-1 ,2,3,4-tetrahydroisoquinoIinA-y!)phenyi]—S—

hydroxypyrrolidine-2,5-dione, _

(R}-1-[2-{(R}-8,8-dichioro-2-cyclopropyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyll-3-

hyvdroxypyrrolidine-2,5-dione,
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dione,
1-[4-(6,8-dichlor-2-methyl-1,2,3,4-tetrahydroquinolin-4-yl)-phenyl]-piperidin
e-2,6-dione and 15
3-[3-(6,8-dichlor-2-methyl-1,2,3,4-tetrahydroquinolin-4-yi)-phenyl]- |m|dazol

WO 2068ner2e4sdione, and also their pharmaceutically acceptablePSZRER$05/014127
trifluoroacetates. 20 Particularly preferred are compounds of the formula |
selected from the group of: 12

(R}-1 {%' i (ﬁﬁ%’ A eztnyFW'31’E’%ﬁéﬁyr&tl}’gé’a?fﬁ%%‘iﬁ%?&'Q%MQRDI?@/']
h drox?p{ r(ﬂﬁ%ﬁ@@@ldm cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe
-1- idazol id in
O L R e e e
hydrox@?ﬂ“dﬂmim&-lﬁ azfidrié ine-2,4-d ione
-{2-((@9,1? 88?%" ;r?kré’ng&ﬁ%%’ PR r%ﬁy%r%ats&ﬁm{gfﬂ@gﬂ&%%ﬁrﬁamime—
3,5-didi®a;1-[2-((R)-6,8- dlchloro 2 cyclopropyl -1,2,3,4-tetrahydroisoquinolin-4-yl)
1-3-.30 )
- R SR e s S 3 Sosknal s Bemazplaine
2 4-digmgnyl]-3- hyd roxypyrrolldlne -2,5-d ione, WO 2006/074813

5/0 4127 ) _
i G e R e
2 4-diofs3- hydroxypyrrolldlne 2 5-dione, (S)-1-[2-((R)-6,
Q Q Vi-djphenyl]-
2-(( %} Oé; g( 3(/{1)(}3/?%8 or mek/%r%p%%r\ﬁq?%d& 2%%%{?8#613&{0%% Wiphenyl]
pyrroi;ﬂrd&}ﬁlﬁmﬁ@{methyl -1,2,3,4-tetrahydroisoquinolin-4-yl)phenyllmorpholine-

| (S)—1-[§-?§%&%e% glﬁ]c?'nloro- eth 1-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-3-methyl-

rre hyf 1,2.3,4-tetra ydroisoquinofin-4-yl)phenyflo
piperidiapeBdingiopg-dione, 3-[2-((R)-6, 8-dichloro-2-methyl-1,2,

R-1-PAE A disamingliayipbenylibipzolidisrsotliddiiang)phenyl]-3-metnyl-
piperidine-2,6-dione,
'i—[2-((R)—6,8-dtchi0ro—2—methyi—1,2,3,4-tetrahydrc‘esoquinoiin-4-y!)phenyt}-3,5-d§methy5~ |
piberidine-Z,B-déone, - '
1-[2-({R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahyd roisoquinolin-4-ylyphenyl}-3-methyl-
pyrmiidiné—z,S-dione, _

1-[2-((R)-8,8-dichloro-2-methyi-1,2,3 A-tetrahydroisoquinolin-4-yl)phenyl}-3,3-dimethyi-

' pyrrolidine-2,5-dione,

1-[2-»(6‘ 8-dichioro»2-cyciopropyi—1 2.3 4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidine-

2, S-diona _

1- -[4-((8)-5, g-dichloro-2-methyt-1,2, 3 4 tetrahydrmsoqu:noimnﬁr-y!)phenyi]papendme~2 8-
dione, '
1-[4-({S)-6,8-dichioro-2-methyl-1 2,3 4-tefrahydroisoguinolin-4-yl)phenylf]pyrrolidine-
2,5-dione, _ | |
1-[4-(6,8—dichloro—2-—methyi—1,2,3,4~tetrahydroisoquinoiin-4-y!)phenyi}pyrroiidine-z,fi—
dione,

1-[2-((R)-6,8-dichloro-2-methyl-1,2,3 A-tetrahydroisoquinolin-4-yi)phenyljpiperidine-2,6-

dione,
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1-[2-((R)-6, 8-dichloro-2-cyclopropyl-1,2, 3,4-tetrahydroisoquinofin-4-yl
)phenyl]- pyrrof idine-2, 5-dione,
(S)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yi)phen
yl]-3-methyl- pi perid i n e-2, 6-dione, 15 (R)-1

WO 2006(6Rdsa $-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin- AP@PM%M&IW
methyl- piperid ine-2,6-dione,

1- [2 ((R)-6,8-dichloro-2-methyl-1,2,3,4-fetrahydroisoquinofin-4-yl)phenyl]-3
dimethyf- piperidine-2,6-dione, - .
T"Iz"(ﬁ%?(?h&?@ 2RAIBN- bRt 2hydraisesnyarbRdqulRRRUIpIpeRMIBE, 6-
dione, methyl 20 pyrrolidine-2,5-dione,
6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yl)phenyl]-3
(EER(E) &r%ecgm‘%?r%mﬁmé i%l’uﬂnt@rqbp@d(@soqumohw yl)phenyljpyrrole-2,5-
dione 8-dichloro-2- cyC|opropyI -1,2,3,4-tetrahydroisoquinofin-4-yl)phenyl]pyrrolidi
ne- 2,5-dione, 25 1- [h 56 ,8-dichloro-2-methyl-1,2;

-2 & IaRIRRRaRs BB %ﬁﬁ@ﬁmﬁﬂmrﬂwﬁﬁawyﬂ pyrroiidine-2,5-
dione,1-[4-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yi)phenyi]p-

ARt 43 e faiseaionn-a msaysishne-

2,5-digghiee-2,5- 30 dlone 1 [2- ((R) -6, 8 dlchloro 2-methyl-1,2,

f|n 4 I piperidine-2,6- dione, W
3-[2- «%j&g%%%‘? igegrﬁsgqumoim% y?)phenyi]:msdazohdme—
2,4~ dicahél,chloro -2-methyl- 1 2 3 4 tetrahydrmsoqumolm -4-yl)phenyljpiperfdine-2,

{265 i“-’?{&a? %Sfﬂ? i glgfsﬁérﬁyﬁ%%s’weh%r}@@wi glidazolidine-2,4-

dione,8-dichloro- 2 methyl -1, 2, 3; 4 -tetrahydroisoq u inolin-4-yl)phenylj pyrroli
o R R

R 5 hastrrsERNSRRR e Hte s dimidezolidine-
2,4-dione,
3-{4-({8)-6,8-dichioro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
2,4-dione, | _ '
3-{4~(6,8-dichloro-2-methyi-1 ,_2,3,4-tetrahydroisoquinolin~4—yl)phenyi]imidazolidine-Z,4-
dione |
and _
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1 ,2,3,4-tetrahydroftsoquinoiin~4~yi)pheny!]-
oxazolidine-2,4-dione,

- and also their pharmaceutically acceptable salts and trifluoroacetates.

A turther embodiment encompasses compounds of the formula | in which

'R1,R2, R3 and R4

are each independently hydrogen, F, Ci, Br, CN or R11 ~(CmHom)>An-

m is zero or 1;
n is zero or 1;
R11 ~is hydrogen, methy! or Cngp+1;
A is oxygen, NCH3 or S(O)g;
P is1or2;

g is zero, 1 or 2
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2,5-dione,

3-[2-((R)-6,8-dichloro-2- methyl -1,2,3,4- tetrahydrmsoqumohn -4- yI)phenyljl
midazolidine- 10 2,4-dione, 3-[2-(6, 8-dichloro-2-methyl-1,2,
3,4-tetrahydroisoquinolin-4-yl)phenyfjimidazolidine-2,4- dione,

wo 208d31481-6,8-dichloro-2-methyl-1,2,3,4- tetrahydr0|soqu|noI|nP4:Y1/)EHe{]§7ﬂr{}1412’7

R5
R6

R7 ang,

midazolidine- 2,4-dione, 15

3-[4-((S)-6,8-dichloro-2-methyl-1,2,3j4-tetrahydroisoquinoln-4-yl)phenyfjim
idazolidine- 2,4-

ig [‘lyfg@@ﬂ:% %ﬁtn‘rémyloi %ygig%‘?%ﬁydrmsoqumohn 4-yl)phenyflimida
gpliginedad-slionstayd 20
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phe
< oxazolidine-2,4-dione, and also their pharmaceutically acceptable

srlisanH itlupemakeitieydrogtnererChalih dbeRtdmpdstaR 14 or
compounds of the formula | in which 25 R1, R2, R3 and R4 are each

Rdepéhdentigmydlistren; F, Cl, Br, CN or R11-(CmH2m)-An-; m is zero or
1;nis orl; Rll | N, 2p+1 30 A is oxygen,
£ © 1 RLL kg, ey Lo GEE

NCH3 or S(O)q; p is IS zero 2006/074813
PCTIERZ@OEOMlZE*&@RﬁHB*HW@@@ﬁWM@PHWW] sy siapiepyl; 3RE or 4

is hydrogen or methgﬁﬁﬁ Iﬁé’g ﬁ%@ﬁéﬁ[ﬁfﬂgoﬁ, §Y$&§B?Q§63Fbon atoms:

Cl, ON, CO2R12, N nn-;
or

R13 and R14,
with the nifrogen atom to which they are bonded, form a 5-,
6- or 7-membered rin'g in which one CHp group may be

replaced by NR15, S or oxygen,;

R15 - is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms; '

mmy is zero, 1 or 2;
nn iszeroor 1,
R16 is hydrogen, methyl or CpnF2pp+1.
B is oxygen or ${Ojqq:
pp is1or2;
aq is zera, 1 or 2;
is CrHyyr or CgHog.o:
where one or more CHg groups in CrHop and CgHpg-2 may be repiaced

by NR17, oxygen or S; |
R17 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
T i1,2,3,4,58,7or8;
S i2,3,4,5 6,70r8;
is -C(O}- or -S(O)o-;

is a bond;
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R12 is hydrogen, methyl or ethyl; R 1A, R14 are each independently
hydrogen, alkyl having it 2; 3 or 4 carbon atoms or cycloaikyl having 3, 4,
5 or 6 carbon atoms; or 10 R13 and R14, with the nitrogen atom to which
they are bonded, form a 5-, 6- or 7-membered ring in which one CH2

- WO 2006p7a8ay be replaced by NR15, S or oxygen; R15 is hydropem/glisybes /1412

having 1, 2, 3 or 4 carbon 15 atoms or cycloalkyl having 3, 4, 5.or 6
carbon atoms; mm is zero, 1 or 2; nhfs zero or 1; R16 is hydrogen,

: 1,20 B is oxygen or S(0)qq;.pp.is 1 ar 2; qq is zero,
and a!%%?@él%ﬁl? @Fﬁ%%gir&é“ %CE (\%/vaﬁgeresg?){g %Pignqﬂ%ggﬁ%? 8§'in CrH2r
and CSH2s-2 may be replaced 25 by NR17, oxygen or S; R17 is
vl having 1. 2. 3 or. 4 carbon atoms or cycloalkyl having 3, 4,
Prefe@gq%r%gga%@gi o?ﬁ’&} %Jlidﬁogtqe ?%,m/”%r én ‘gﬁgcf' 3,4,5,6,7o0r8,
R1 an@R8is -C(0)- or -S(0)2-; Z is a bond; WO 2006/074813

Pa(r‘,g @{&OQZAQ&é%&? 15 and also their pharmaceutically acceptable salts
and trifluoroacetates. Preference is given to compounds of the formula |

R2 anth Rich R1 and R3 |
are each independently hydrogen, F, Cl, Br, NHo, NHCH3 or N(CHg}g;
RS is hydrogen, methyl, ethyl or cyciopropyt:
RE  is hydrogen or methyt;
R7 and R8
are each hydrogen;
W is CyHor or CgHog o:

where one or more CHy groups in CyHop and CgHog» may be replaced

by NR17, oxygen or S;
R17 is hydrogen or methyi;
r is1,2,3, 4, 50r6:;
s is2,3,4,50r6;
X is -C(O}- or -3(O)o-;
Z is a bond;
and aiso their pharmaceu_ticatiy acceptable salts and trifluoroacetates.

Particuiar preference is given o compounds of the formula | in which
R1 and R3 |

are each hydrogen:
R2 and R4

are each independently hydrogen, F, Cl, NHgo, NHCHz or N(CH3)9;
RS  is hydrogen, methyl, ethy! or cyclopropy!; |
RE6 s hydrogen or msthyl;
R7 and R8

are sach hydrogen;

- W is CrHZr of CSH23"2;
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5 are each hydrogen; R2 and R4 are each independently hydrogen, F, ClI, -
Sr, NH2, NHCH3 or N(CH3)2: R5 is hydrogen, methyl, ethyl or
cyclopropyl; R6 is hydrogen or methyl; 10 R7 and R8 are each hydrogen;
W is CrH2r or CSH2s-2; where one or more CH2 groups in CrH2r and

WO 2086B24823may be replaced by NR1 7, oxygen or S; 15 R17 R(h/At83605#14127
methyl; ris 1, 2, 3, 4,50r6; sis 2, 3, 4,5 or 6; Xis-C(O)- Or-S(0)2-; Zis
a bond; 20 and also their pharmacetiteally acceptable salts and
rifluor 165 PAHICHEISTEISHSE |8 8aD, 1940 MR n‘?ﬁ’{ ®e replaced
formulgﬂ%}%ﬁ%ﬁ F@H and %3 glge ea%ﬁ lhyd oden; 25 Igzlg?f R4égre eac%
indepepdeniy hydregen, &, &1, NH2, NHCH3 or N(CH3)2; R5 is
hydrogen, methyl, et% r cyglopropyl: R6 is hydrogen or methyl; R7 and
R8 30 are each hydr d TR oM s, 2 WO 20061074813
PCT/EP2005/01412% 16 whetedr®; @ Grore5CH2 groups in CrH2r and
C5H2s-2 may be repéaced ll\%yzlz\@l‘z%, §>é¥%e” or S; R17is hydrogen,

methyl; ‘
X is -C(O)- or -S{O)-;
z is a bond;

and also their pharmaceutically acceptabie salts and triflucroacetaies.

Very particular preference is given to compounds of the formula | selected from the
group of! | . |
1-[2-{8-bromo-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]pyrrolidin-2-
one, | '

1 ,—{2~((R)-6,8-dichldro~2—methy¥*1 ,2,3,4-tetrahydroisoquinoiin@—yl)phenyi}-3~methyi~1 3=
dihydroimidazol-2-one,

(R)-6,8-dichloro-4-{2-(1, t-dioxo-1 -A\b-isothiazolidin-2-yl)phenyl]-2-methyi-1,2,3,4-
tetrahydroisoguinoling,

3-[2-((R}-8,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenylj-oxazolidin-2-

-one,

1-[2-((R)-6 ,-8-cii¢hioro-2-methy§—1 .2,3,4-tefrahydroisoquinolin-4-ylphenyl}-1,3-dihydro-
imidazol-2-one, |
1-[2-((R)-6,8-dichiorc-2-methyl-1,2,3,4-tetrahyd raisoquinolin—4~yi)phenyijimid.azoiidin-z—
one, o |
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yhphenylpyrrolidin-2-

one,

: 1-~[2-((R)-6,8~dichloro—2-methy[~1.,2,3,4-tetrahydro%soquino!in—4-y!)p.henyi]pyrroiidin—z-

one, _ | .
1-[3-((8)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yljphenyljpiperidin-2-
one, |
1-[2-((R)-6,8-dichloro-2-cyclopropyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidin-

Z2-one,
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12D SRRy

ris 1, 2, 3, 4,50r6; 5sis2,3,4,50r6; X is -C(0O)- Or -S(0)2-; Z is a bond;
and also their pharmaceutically acceptable salts and trifluoroacetates. 10
Very particular preference is given to compounds of the formula | selected
from the group of:
WO 206d4t8darpmo-6-chloro-2-methyl-1,2,3,4- tetrahydrmsoqumolp{,@ﬂ)ptﬂﬁﬂ}ﬁﬂ'?
pyrrolidin-2- one, 1-[2-((R)-6, 8-d ichloro-2-meth yI-1, 2, 3, 4-tetrahyd
- roisoqui nolin-4-yl )phenyl] -3-methyH 7 3- 15 dihydroimidazol-2-one,
)-6,8- dl hloro- 4 1,1-
2SR AR SRR e R Y el o PRt
oxazolidg-¢Bn®; 8-dichloro-2-methyl- 1,2,
3,4-tetrahydroisoquinolin-4-yl)phenyl]-oxazolidin-2- one, 20
and 4 [2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- yI)phenyI] 1

6,8- dlcﬁto &!1){0{49 imidgaQk2roe -{1 2, 5)thiadiazolidin-2-yl)phenyi}-2-methyl-1,2,3 4~
| e

((R) 6 -dichloro-2-m
tetrahydrdmmmnﬁne
sty phenyllp
ons SR E AR A BRI ne it
3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2- one,

hyl-1, 2 3,4-tetrahydroisoquinolin-4- yI)phenyI]|

Espec?a@ HrakbBdlichlaerdomelad ds Zhe formula | selected from the group of:

3,4-tetrahydroisoquinolin-4-yl)phenyl]piperidin-2- one, 30
2-(ripoRyPectar @ér%ﬁyt 1l ,ﬂr%ﬁaﬁym@i@oawﬂenﬁwwﬁawm -2-

one, nyilpyrrolidin- 2-one, WO 2006/074813 PCT/EP2005/014127 17

3-[2-((R)-6,8-dichloro-2- cyclogropyl -1,2,3,4-tetrahydroisoquinolin-4- %I
2,3, 4-tetrahydroisoquinolin-4-yhphenyl] methy% 1,3~

dihydroimidazol-2-one,

(R)-6,8-dichloro-4-{2-(1,1-dioxo-1 -7»6-_tsothiazoiid in-2-yl)phenyl]-2-methyi-1,2,3 4~
tetrahydroisoquinoline,

3-[2-{(R)-6,8-dichioro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyljoxazoiidin-2-
ong, | . _ _
1-[2-({R)-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoguinolin-4-yhphenyll-1,3-dihydro-
imidazol-2-one,
1-]2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljimidazolidin-2-
one, '
1-[2-((R)-6,8-dichioro-2-methyl-1 ,2,3,4-tetrahydroisoquinoiin«é&#y!)pheny?]pyrroiidin»z
one, _ |
1-{2-{(R)-8,8-dichioro-2-methyi-1 ,2,3 4-tetrahydroisoquinolin-4-yt)phenvijpyrrolidin-2-
one, _ 7 _
1-[3-((S)-6,8-dichloro-2-methyl-1,2,3.4-tetrahydroisoquinolin-4-yljphenyljpiperidin-2-
one, ' '
1-{2-((R)-6,8-dichioro-2-cyclopropyl-1.2,3 4-tetrahydroisoquinoiin-4-yliphenyllpyrrolidin-
2-one

and .

3-{2-((R}-6.8-dichloro-2-cyclopropyl-1,2,3 4-tetrahydroisoquinolin-4-yt jphenyl}-

oxazolidin-2-one,

- and also their pharmaceutically acceptable saits and trifluoroacetates.
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and
6,8-dichloro-4-[4-(1,1-dioxo-1-X6-[1,2,5]thiadiazolidin-2-yl)phenyll-2-methy
I-1,2, 3,4- 5 tetra hydroisoquinoiine, and also their pharmaceutically
acceptable salts and trifluoroacetates. Especially preferred are

WO 2008Pgrds of the formula | selected from the group of: PCT/EP2005/014127
1-[2-(8-bromo-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]
pyrrolidin-2- 10 one, 18
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyll-3
-methyl-1, 3- dihydroimidazol-2-one,

Pamc&%h@ §réf@h*@tpa¥ie[%dhﬂ;cﬁjﬂ2§@ éf)hﬁéﬁ@tﬁb@?@'!@@i@d@@h%'h?e'@?éhuﬂ 8f:

4- tetrahydroisoquinoline, 1
12 (Bsq@ztﬁy%@’&raﬂ%m%ﬁbﬁh%31%@*&6@!{%{%8@@@%&&'lpvsmi&ﬁw@i=dm~2-
one, Xazoiidin-2- one,
q2- ((%{@,%(ﬁ;gh%?' %{%%ﬁ?geg‘ e S bty 1,3-
dghydrdm[&dé&bﬁﬁﬁghloro -2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]i
midazolldin-2- 20 one,

(R)-6 &JJEENRQOGAESE&(;Né@@xmétﬁﬁ@czt@ﬁzcé@mﬁds{b‘isbquMbmam@!)ﬁhé@qm tetra-

=0ne,
hydrol H[qu fgé 8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- yI)phenvI]p
32~ ((ﬁ}@.&n@gh@ﬁ@wethyi -1,2,3 4-tetrahydrcnsoqunnohnA—yl)phenyI}oxazoI|dm-2—
one. 1-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pi
" peridin-2- one,

1-[2-(RES.GRITREIRIBIBtVEY cRoBréigtalyg, @@M?@i@%@%ﬁ%ﬁl)@%hycﬁmm

: umldazngho I|d|n 2-one and 30

§ng -6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe
1-[2- ((R;Hﬁ ichliara-2-mthahd. Isskiietrainaiimiaasitoalip dctbpheny Hamsazolidin-2-
one, and trifluoroacetates. WO 2006/074813 PCT/EP2005/014127 18

T-{2-((R}-6,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyfjpyrrofidin-2-
one

and _ _
1-[2-((R)-6,8-dichioro-2-methyi-1 ,2,3,4—tetrahydroisoe:juinoién-4-y§)phenyl]pyrroiic_iin~2~
one,

and also their pharmaceutically acceptable salts and frifluoroacetates.

in a further embodiment, preference is given to compounds of the formuta | in which

the R1, R2, R3 and R4 radicals are each independently described by hydrogen, F, Cl,

Br, CN or R11-(CinHom-An- where m and n are each independently zero or 1, R11 is
hydrogen, methyi or Cngp+1 and A is cxygen, NCHg or S(O}q, where p is 1 or 2 and
g is zero, 1 or 2; particular preference is given to compounds of the formuia | in which

R1 and R3 are each hydrogen and R2 and R4 are each independenﬁy hydrogen, F, Ci,
Br, NHp, NHCH3 or N(CH3g)2, for example Cl or Br. In one embodiment, preference is

~ given to compounds of the formula | in which R1 and R3 are each hydrogen and R2

and R4 are each independently F, Cl, NHz, NHCHz3 or N(CH3)2, for example CI.
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Particularly preferred are compounds of the formula | selected from the
group of: 1-[2-(8-bromo-6-chloro-2-methyl-1,2,
3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2- one, 5 :
1-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3

wo 2008804kt 3- dihydroimidazol-2-one, PCT/EP2005/014127
(R)-6,8-dichloro-4-[2-(1,1-dioxo-I-X6-isothiazolidin-2-vi)nhenyn-2
.methyl-1,2,3,4-tetra- hydroisoquinoling,

3-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)o
ina fugg%|mﬁm%epreference is given to compounds of the fofmula | in which

RS is ag%;ﬁ@%ﬁ%%ﬁ‘j@fﬁ&g@ﬁ-méthyl:%ﬁw%ﬁ@ip@l@&@@@,w@amérwef@@w&é is
] -dihydro- imidazol-2-one, . ) .

given topomRRansitirhiRriRmEtRyIa WHICHEFR IYEISSRTnBIREA HpRERRRroPYL, Tor

examplidagaiglin-2- one, 15 1-[2-((R)-6,8-dichioro-2-methyl-1,2, '
3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrroiidin-2- one and
1-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]p

in a fuyfirelidimBo@nesr0 sraderisech eir gibermaceitigalinasesniebiesalitand which
trifluoroacetates, In a further emﬁodiment, pri%%&e(gce IS given to

RE is dBReHEGAdY P ARG MATAIWhIE Frarp 9% R4 radicals are
each independently described by hydrogen, F, Cl, Br, CN or

i R B AR D RSB e Wb

the RAAeteRS i&&iofatiﬁ alf‘@l %ﬁ?a@%nﬁén?yﬂi@ﬂgmweﬁaﬁ?gméﬁ 0!, CN,
muila | 1n, wnic an acC rogen an

CooR Y R oL R bsperiany Fofe i e o et 1 KU SRR CRPM o

ethy!, N(GHAZ {0k @xaBRhGhAEFEnLARG BIMELERCBIKDIBISVARES 12, F\iNUlRarbon
compounds of the formula | in which R1 and R3 are each hﬁdro en and

atomsps SrriRIRAFMNEaEN T dePeREEHRP | 269MeHS! RILERAFIR MARgRN s with
the nittXgEMiedrl W04 3 RAd&PRIAP D 8418704 9 Maniuehes ring in which

embodiment, preference is given to compounds of the formula | in which
one CHgp group may be replaced by NR18, S or oxygen, and where R15 is hydrogen,

alkyl having 1, 2, 3 or 4 carbon atoms or cycloalky! having 3, 4, & or 6 carbon atoms,
and where mm is zero, 1 or 2, nn is zero or 1, and R16 Is hydrogen, methyl or |
Cpngppm, where B is oxygen or S(Ojgq where ppis 1 or 2 and qq is zero, 101 2;
parﬁcuiar preference is given to compounds of the formula | in which R7 and R8 are

each hydrogen.

in a further embodiment, preference is given to compounds of the formula | in which W
is described by CiHor or CgHog.2 where one or more CHp groups in CaHop and
CgHog.2 may be replaced by NR??, oxygen or S, where R17 is hydrogen, alkyl having
1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or & carbon atoms, especially
hydrogen or methyl, for example hydrogen, and where ris 2, 3 4,5,6,70r8,in
particular 2, 3,4,50r6,andsis 2, 3,4, 5,6, 7 or 8, in particular 2, 3, 4, 5 or 6.

in a further embodiment, preference is given {o compounds of the formula l in which X
is -C(O)- or -S(O)o-.



R5 is described by hydrogen, methyl, ethyl or cyclopropyl; particular
preference is given to compounds of the formula I in which R5 is
hydrogen, methyl or cyclopropyl, for example methyl. 5 In a further
embodiment, preference is given to compounds of the formula I in which
R6 is described by hydrogen or methyl, for example hydrogen. In a further
embodiment, preference is given to gompounds of the formula | in which
10 the R7 and R8 radicals are each i%gependently described by hydrogen,

in a furthak EhboGRARTL2pMRIERA iordRr (CmomhtasanyBathaviera Rl 2iis which
) ‘ﬁ gogen, methyl or ethyl, R13 and R14 are each independently |
Zis- ogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4,

in anditeireatsbaimatomsreseRhdanddRieh togritronitdstoe thisr égen.ssoninivhich Z
hich they are bonded, form a 5-, 6- or 7-membered ring in which 15 one

_ w
sa ‘?ﬂﬁilz group may be replaced by NR15, S or oxygen, and where R15 is
hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4,

5 or 6 carbon ato and where mm is zero, 1 or 2, nnis.zero or 1, and
Whenglis EoTpUBan LR P o LN SHERE B e S e asjaamety, they
may asbiragepsribentdyaralgeithze® ot & Gnpadieiion pTeferenepisigvenisy be

‘ c?mé)oul{]d%of the formul§.l in which R7 and R8 arg 20 each h rcr)%en. Ir] .
Preseg AR RRHER SIS 25 SR SR IL YRe Ao ASH B ER R S’ﬁﬂﬁw B 2% ratios
theredfl WhichdMpsuteRcubéeelipGrbtar on&bei2s-Baviwrscmb dérothenésenCoiotational
som groups in Cr H2r and CSH2s-2 may be replaced by NR17, oxygen or S, -

Svhere R17 is hydrogen, alkyl having 25 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms, especially hydrogen or

methyl. far IS, Bk Qh Sl
o BRSSP IR o3 S P Sy

formulgri6. In a further embodiment, preference is given to compounds of the
formula I in which X 30 is -C(O)- or S(0)2-. 20 In a further embodiment,
preference is given to compounds of the formula | in which Z is -C(O)-. In

The prapeithdiseinfonel riseranprofesesredsryabriotivnm poundsrofkthttfermula | in

fo'rmu}gqi,c%xz eJﬁ%%B@ngolvates such as hydfates and alcohol adducts, esters, prodrugs
and other physiologically acceptable derivatives of the communds of the formula [,
and also ac:’five'metabciites of the compounds of the formuia [. The invention iikewise
-encompasses all crystal modifications of the compounés of the formula |

Alkyl radicals may be straight-chain or branched. This is aiso true when they bear
substituents or occur as substituents of other radicals, for example in fiuorcalkyi
rédicais or alkoxy radicals. Exampiesl of alkyl radicals are methyl, ethyl, n-propy,
isopropyl (= t-methylethyl), n-butyl, isobutyl (= Z-methyipropyl), S‘ec~buiyi

{= 1-methyipropyl), tert-butyl (= 1, *dimethylethyl}, n-pentyl, isopentyl, tert-pentyl,
neopenty! and hexyl. Preferred alkyl radicals are methyl, ethyl, n-propyl, isopropyl and
n-butyl. in alkyl radicaig, one or more, for example 1, 2, 3,4, 5,6, 7, 8, 8, ‘EG, 11, 12,
13 or 14, hydrogan atoms may be substituted by fluorine atoms. Examples of such
fluoroalkyl radicals are triﬁuoro'methyi, 2,2;2~tr'rf¥uoroethyl, pentaﬁuoroethy{, |
heptaﬁuoroisopropyi. Substituted alky! radicals may be substituted in any positions.

Alkylene radicais, for example CrmtH2m: CmmHzmm o CrHor, may be straight-chain
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When the compounds of the formula | contain one or more centers of
asymmetry, they may each independently have either S or R
configuration. The compounds may be present as optical isomers, as
diastereomers, as racemates or as mixtures in all ratios thereof. The
MpoLnds of the formula | may also be present in the form of lQnal_
wo 2llgsét)nme S. The present disclosure encompasses all possible tfﬁm%%%ﬂ 014127
forms of the compounds of the form |ff‘ I. The present disclosure also
encompasses derivatives of the compounds of the formula it for example
or bragefieted bifcls aishyiivatud andheodpebnddbstiuesisrsr prmmgs sanbtituents of
other GliR=ANAIAY AespRiRlR deriaias.al g campoynds o RS oy
forml?la 1, and also act?\%%gta o%ﬁ]:eé:}t éﬁ%@%&%ﬁoﬁﬁ%@ of Wigfblt—r]ﬁ)ﬁn%rf
CppF s Bxantisadiseuispeascedipassesathestalaodifigaiiansiofibdyimethylene,
compounds of the formula 1. .Alkyl radicals may be straight-chain or

propyignghchegethigiRyigss vhiexiprs they erdmetidenmntsadhetunathylmethylene,
. \ her radion o radi
1,2-difiheylsi AL oihelfpdlaRmir GiERD e Ik %%@iﬁgobpmb@gne,

radicals. Examples of alkyl'radicals are methyl, ethyl, n-propyl,

Z-methiphrstianedRaniieney | iSobvfetadanelpropylpiBenanyi-methyl-
2*'9????'%?&@#5?r@%iﬁ%ﬁ?ﬁ%%&?iéﬁégngi}‘al’?é@}i}pfb%@%w&,'ﬁ%—%w&h ipropyiene,
a al Y gt%y?

tert-pentyl, neopentyl and hexyl. Preferred alkyl radicals are methyl,
?{.

hexyleRg ! 1SEbINPAREE PRt RIIBNG raditaiss, oie o MEie, o example 1, 2,
3, 4, 516273846518, 11821 A0nJdrobRn B3thd I By HOLERARIMBINDErine atoms.

substituted by fluorine atoms. Examples of such fluoroalkyl radicals are
Substifiire Aena, eI cssimp SsIRHDBER ISR B oo SipRaH o i sikytsne
radicalSUbaE WethalkyDradigas sehlidest B AB ResHicnsN Ayl -

radicals, for examp engEéz)?nyx,%mmHé?mm or C?:HZr, ma)(;%eNA w %ﬁ?yi.or N

cycloalitvhidintbhaistwiortoteorasd S FCavehed Gl thaiher BrHndredps may be

This is also true, when they hear substjtuents Qr occur as substituents of
replacgh3Y KGR %ﬁﬁéa#f}p%}’ ARSI Bl ST e gl Haroxy-
ethyler@pfeficatd CppF2pp. Examples of alkylene radicals are methylene,

ethylene, 1-methylmethylene, propylene, 1-methylethylene, butylene,

1-propylmethylene, 1-ethyl-i-methylmethylene, 5 1,2-dimethylethylene,
Alkenylgbelmradityienétndramplselhyiethyie neayl seastrgipteotene or branched. This is

2-methylpropylene, pentylene, 1-butylmethylene, 1-propylethylene,
also tryewdigD)they bear substituents, for example in fluoroalkenyiene radicals. The

alkenyiene radicals may be unsaturated in different positions. Examples of alkenylene

‘radica!s are ethenylene, 1-methylethenylene, propenylene, but-1-enviene,

but-2-enylene, 1-methylprop-1-enylene, 1,2-dimethyisthylene, pentenylene or
hexenylene, In aikenyiéne radicals, one or more, for example 1., 2,3,4,5,6,7,8 9%o0r
10, hydrogen atoms may be substituted by fluorine atoms. Substituted alkenylene
radicals may be substituted in any positions. in the alkenyiene. radicals, one or more
CHgz groups may be replaced by oxygen, S, NH, N-alky! or N-cycloalkyl. Both in |
straight-chain and in branched alkenylene chains, CHy groups may be replaced by

oxygen, S, NH, N-alkyl or N-cycloalkyi.

Examples of cycloalky! radicals are cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.
In cycloalky! radicals, one or.more, for example 1, 2,3, 4, 5, 6, 7, 8, 9, 10, 11 or 12,

hydrogen atoms may be substituted by fluorine atcmé._Substituted cycloalkyl radicats
:may be substituted in any pesitions. Cycloalky! radicals may aiso be present in
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2-ethylethY NY lene, 1 2-dimethyipropylene 1 3 dirreethyipropyiene, 2,2
dimetnyipropyiene, Y hexylene and 1-methylpentylene. In alkylene
radicals, one or more, for example 1, 2, 3,4,5,6,7,8,9,10, 11 or 12,
hydrogen atoms may be substituted by fluorine atoms. 10 Substituted

WO 2@%{%@@&%5 may be substituted in any positions. In thepaheyAeB8g05/014127
als,"one or more CH2 groups may be replaced by oxygen, S, NH,

N-alkyl or N- cycloalkyl. Both in straight-chain and in branched alkylene

chains, CH2 groups may be replaced by oxygen, S, NH, N-alkyl or
branchieciamivatio/kitoteyciondizl @ ammwk&rf%éﬁém&m@Mmi%%! ar
cycioh é%diﬁ?slz%h%%r example C5H2s-2, may be straight-chain or branched. This is

also true‘when they bear substituents, for example in fluoroalkenylene
radicals. The alkenylene radicals may be unsaturated in different

Examd9Sl Hﬁggﬁdﬁg}@é%@@mﬂ% radicaly e LN RN 8irogen atom to which:

“methyl ne, propenylene, but-1-enylene, 20 but-2-enylene,

they arb-iend@prioprt enflehe, O 2rdimBamREPRABIRIREAGIBRSIKIS, pyrrolidine,
pipeﬁd@?éf@)’(,‘g&%ﬁg alkenylpnanadicals#ng or more, for example 1, 2, 3, 4, 5,

or 10, hydrogen atoms may be substituted by fluorine atoms.
Substituted alkenylene radicals may be substituted in any positions. In

epe [RAicRlanCNR PFIRE! S AmeBsdRREsTERiacanitay and are
The tega@rgiéﬁ@g# ﬁ),[ﬁ%alkylrg)r I\Ilgyc?ycloalkyl. Both in 25 straight-chain and in

interpritedchetiakenyenaschaing, G2 idroupstingy Brsaitacepripsdrye@nbed

NH, N-alkyl or N-cycloalkyl. Examples fcycloalkglr dicals are
alkylens erslirgisi e rBURIe Egmﬁﬁemﬁmqv@mféﬁ W?‘%Fcloalkyl radicals,
one or. more, for example 1, 2, 3,4, 5,6, 7,8,9, 10,11 or 12, 30
hydrogen atoms may be substituted S%/ fluorine atoms. Substituted

i

When eyehoikyé réieismmis brolepliireiRih AcFwester arrRRa Bfdicals
compqgr?gXtaﬁ% I FRRRGRL 7 WO, 2P06/R 6483 e feRdBRPIRIM e dRother at each

ranched form as alkylcycloalkyl or cycioalkylalkyl, for example
instanegethylcyciohexyl or cyclohexylmethyl. Examples of rings from NRI3R14
where R13 and R14 with the nitrogen atom to which ‘

When the compounds of the formuia ! contain one or more acidic or basic groups or
one or more basic heterocycles, the corresponding physiologically or toxicologically
accep{abte salts are also included in the invention, especially the pharmaceutically
usable salts. For instance, the compounds of the formula | can be deprotonated at an
acidic group and be used, for example, in the form of alkali metal salts, preferably
sodium or potassiu'm salts, or in the form of ammonium salts, for example as salts with
ammaonia or organic amines or amino acids. Since compounds of the formuila | always
contain at least one basic group, they may also be prepéred in the form of their
physiologically acceptable acid addition salts, for example with the following acids:
from inorganic acids such as hydrochioric acid, sulfuric acid or phosphonic acid, or
from organic acids such as acetic acid, citric acid, tartaric acid, lactic acid, malonic
acid, methanesulfonic acid, furmaric acid. Useful acid addition salts include salts of all
pharmacologically acceptable salts, for example halides, especially hydrochlorides,
lactates, sulfates, cifrates, tartrates, acetétes,'phosphates, methylsulfo'nates, p-

ioluenesulfonates, adipates, fumarates, giuconates, _giufam'ates, gﬂiyc_:erc;iphqspﬁates,

maleates and pamoates (this group also corresponds {o -tﬁé p-hys'ic_'i'!ogfit:aﬁy a.QCepta_b'te

anions); but also frifluoroacetates.



5 they are bonded form a 4-, 5-, 6- or 7-membered ring are morpholine,
pyrrolidine, piperidine, piperazine and N-methylpiperazine. The terminal
CHS3 groups in an alkyl radical are also regarded as CH2 units, and are
interpreted in this context as being CH2-H moieties. This also applies in
branched 10 alkylene radicals, for example CmH2m, CmmH2mm or '
CrH2r When a variable, for example cycloalkyl or R1, occurs more than
once as a component, the definition&8f the variables are independent
from one another at each instance. 15 When the compounds of the
formula | contain one or more acidic or basic groups or one or more basic
The dh?ét@%@y%sPtn\éctﬁsrtbsmwwysmbmmwrfdonr@@w@@&ynpounds of the
formugcceptable salts are also included in the invention, especially the
pharmaceutically usable salts. For instance, the compounds of the
formula | can be deprotonated at an 20 acidic group and be used, for

The c@ﬁﬁfam%érb?f}ﬁé%mhé'\‘%é%ﬂ@éé?! Ll o O Botassm

salts, orin the form of ammonium salts or exa

accordiranens apaRgavehiia e atusmine thcids sSinirmohom a0l 8 atives of the

fgrmufgnmwla | always contain at least one basic group, they may also be
prepared in the form of their physiologically acceptable acid addition salts,
for example with e foIIowmg acids: 25 from morganlc acids such as
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phosﬁﬁateq me ylsﬁﬁonates p30 toluenesulfon 3
fumarates, Bluconates, glutamates, glycerolph8§pha S, malee&és and
pamoates (tjs group also corresponds to the physiof¥gically acceptable
anions); but also trifluoroacetates. 23 The disclosure alsb provides the

The arplioeesisie desnukey helaw farRIRNHN, %ﬂ%%&fb&.’%egﬁr%ui%# the

1he com formula | described here can be prepare
cores B o e ror st o 0
compoandmerdha\mma)ﬁéfﬁetrahedron Letters 2003, 44, 2133), where R1 to R8
and W are each as defined above

and
X and Z each correspond to -C{O}-.

Vil pa il fa

Attemat:vety ftis poss:bie {o obtain compounds of the formula ta. by reactmg anilines of
the formuia VIEI in aprorac Ssolvents such as d:chioromethane thh anhydrides of the
XXIX type io give mtermedxate amide acids. The desired sm;dms of the formuia fa are
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formula ViiiR7 R7 RSNHZXW R1RSN~Z7R6R1 /--~R6 R2R31
RS R4 R3 N, R5 VIli R4 | The aniline of the formula Vill can, for example,
be converted by heating with the corresponding acids of the formula XX=I
in polyphosphoric acid (PPA) to the compounds of the formula la
(Tetrahedron Letters 2003, 44, 2133), where R1 to RB and W are each
WO 20064888 above and X and Z each correspond to -C(O)-. CR7EF2§8§/014127
NH2 RSN R1R1 PPAR6OR6~OtWNrOR2INNOHOHN RR5
R3 R5 R4 R4 VIII XXIl Ea Alternat%ly, it is possible to obtain
then obgiMRRYBJFiAGtER SR RlyrrRacHRE JRIbRLSIRS stiodatawiiaHkin

] aprotic.solvents such as dichloromethane with anhydrides of the
dichloromethane with suitable cyclizing reagents such as £EDC in the presence of

bases such as Hinig's base. Aliernatively, the intermediates may also be heated in
high-boiling solvents such as diphenyl ether or entirely without solvent, so that there is
formation of ring closure with loss of water, where the R1-R8 and W radicals are each
as defined above |

and

X and Z each correspohd to —C(O)-.

Vit WX la

Compounds of the formula Ib may be formed, for example, in a two-stage reaction

starting from isocyanatocarboxylic esters of the formuia Xll. in this case, the urea is

- formed first as an intermediate by reaction of the aniline nitrogen with the isocyanate

group before there is subsequent ring closure under acid catalysis, where R1 io R8 are
each as defined above,

X and Z each correspond fo —C{O}-,

R22 is alkyl having 1, 2, 3 or 4 carbon atoms, for example m'e_thyl or sthyi,

-V-NH- is a W radical in which a terminal CHo group has been replaced by NH

and

-V-NCO is a W radical in which a terminal CHp group has been replaced by an

isocyanate group.
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XXIX type to give intermediate amide acids, The desired imides of the
formula la are WO 2006/074813 PCT/EP2005/014127 24 then obtained
by ring-closing the intermediates in aprotic solvents such as
dichioromethane with suitable cyclizing reagents such as EDC in the
resence of bases such as HQnig's base. Alternatively, the intermediates
WO 2 %)Eﬁ%%e heated in high-boiling solvents such as diphen?glﬁ%%?gsmyﬁﬂ
entirely without solvent, so that there_is 5 formation of ring closure with
loss of water, where the R1-R8 and ¥Pradicals are each as defined
above X and Z each correspond to -C(O}-. 0 R7 R7 R8 NH2 R8 gR6 No H
R1 2. ERO, RR2 R6 + OO base R2 or N,, O T>100C R3 R5 R3 R5 é}_,f
Vitt XXIX E%}O Compounds of the formula Ib may be formedkdQr, A \V
A a fwo-stage reaction starting from isocyanatocarboxy ersY N
aformula XII. In this case, the urea is formed first as an infé of
by reactigs of the;-aniIiB%HLtM With the isocyanate graup hefore iiere
& siSequent ring closure under acid cat I)@l;s where tho
@ ined above, 15 X a@gbgré%ch corresp J to -C(0)x RZ2ys-aky
FEving~ 1, 2R3 or 4 carbon atoms, for example methyl or ethyl, YN-NH- is
a4V radical in which a terminal CH2 group has been replaced §y NH and
-V'-NCO is a W radical in which a terminal CH2 group has been replaced
b;yﬁh 20 isocyanate groupx¥O 2006/074813 PCT/PP2005/04412F 25

A variation in the R17 radical can subsequently be achieved by alkylating the

compound of the formula Ib in the presence of a base, for example lithium
dilsopropytamide or lithium or sodium hexamethyidisilazide with an alkylating agent of
the formula X1, |
where R1 to R8 and R17 are each as defined above,

X and Z each correspond to =C(O)-,

-Vn-NH- is a W radical in which a terminal CHo group has been replaced by NH,
~VN-NR17-is a W radical in which a terminal CHo group has been replaced by NR17

and _
LG corresponds to a leaving group common in alkylations, for example bromide,

chioride, tosyiaté or mesyiate.

Alternatively, the ring can also be formed in a three-stage sequence. To this end, a
carbonyl group is first transferred to the anilinic nitrogen.. This is done, for example,
with chloroformic acid derivatives of the formuia XIV.or carbonyidiimidazole.
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OH R7R7 N/ NH2 R8 N~VN R1 R2 R+ OCN~V ~O-~R2/R60 RS8
glIR5p 2. [H* N, R22 R.3R5 R3 R4 R4 V11l X11Ib A variation in the
R17 radical can subsequently be achieved by alkylating the compound of
the formula Ib in the presence of a base, for example lithium

i lamide or lithium or sodium hexamethyldisilazide
WO mgéfsé/)l’g{#\%yagent of 5 the formula Xlll, where R1 to R8 and F?,l é@;g’égﬁéﬁ/ﬁlﬂﬂ

as defined above, X and Z each cor pond to -C(O)-, -VN-NH- isa W
radical in which a terminal CH2 group has been replaced by NH, _
SubsegubhNRaZtME avithradibad insigrie v bite dimauEHdgrolipwad byesid- or base-

| . ; | ing: b s
e p R e R L e
leads tRTORPFUNIYVRIRG DRBAENRS gN R6 + LGR17 RR2 base R2 0 R3

where BT B3 1 RARARNRYIC are each as defined above,

R23is alkyl having 1, 2, 3 or 4 carbon atoms, for exampie methyl or ethyl,

and

R24 is an optionally substituted phenyl radical, for example phenyl or 4-nitrophenyl.

RO’}_. /

Wil XV . ic

Cyclic ureas of the formula Id can be obtained from the product of the aniline of the
formuta VI with the chloroformic acid derivative of the formula XIV by reacting the
carbamate formed with amines of the formula XV1, followed by a cyciizatidn step in the
presence of a base, for example sodium hydride, potassium carbonate or sodium
hexamethyldisilazide, '

where

R1to R8, R17, R24, -VN-NR17- ahd ~VN-NHR17 are each as defined ébove,

and
Yis a--ieaving group, for example chiorine, or else a precursor to a leaving group, for
example hydroxyl, which is then converied fo a leaving group, for example with mesyl

chioride.
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15 Alternatively, the ring can also be formed in a three-stage sequence.

To this end, a carbonyl group is first transferred to the anilinic nitrogen.

This is done, for example, with chloroformic acid derivatives of the

formula XIV or carbonyidiimidazole. WC 2006/074813

PCT/EP2005/014127 26 Subsequent reaction with amino esters of the
WO 2006(148%%, followed by acid- or base- catalyzed cyclization, Pk GrRBR0S/014127

with hydrochloric acid or sodium hexamethyidisilazide, leads to

compounds of the formula Ic, where R1 to R8, R17 and -VN-NR17- are

each as defined above, 5 R23 is alkyl having 1, 2, 3 or 4 carbon atomsgfor

exampl&mmethyl or ethyl, and R24 is an optionally substituted phe

[ raxample pheiyl o. . or 4-ntrophce nyl . R7 R7 \\R

YHZ R17. V0o R8 N" "~ NVN RZR+ Cl;I(~R24 2. R23
or base R3JrR3 NeR5 R4 RA VI XIN ItN10 Cyclic ureas™
d8%an Be obtajhed fRsth the prétfict of the anikiae of the fd;

R2 S
_ e chloroforntic acid deriv%t%e of the formula XIJ pacting the
' 3~ 838 teéo_rmed with amines of thHe féfiula XVI, follg ethby8 N,
- cyclization 2p in the presence of a base, for example sodiim hydridef?s

JBtassium carbonate or sodium hexamethyidisilazide, 15 wiére R1 to R8,
Rif R24, -VN-NR17- -VN-NHR17 are each as defined abovgg and Y
is a leaving group, for example chlorine, or else a precursor to a leaving
group, for example hydroxyl, which is then converted to a leaving group,

Lactarfey exenapis-wiiamesdy0echiepersd\y 20961R¢481 Aniline of the formuta VII!
with iagt%-lr;{eEsPo c{g%/?c}réﬁ%u; )%\7/H (Syniett 2001, 1485) by, in the hydroxy amides
formed as an intermediate, making, from the hydroxyl group by reaction with, for
example, sulfonyl chlorides, anhydrides or strong acids, a good leaving group which is
then subsequently substituted by the anilinic nitrogen, preferably in the presence of
base, for example sodium hydride, potassium carbohate or sodium
hexamethyldisilazide,

where R1 to R8 and W are each as defined above,

X corresponds to -C(O}-

and

Z Is a bond.

O
A 2. e.g. MesCli
- R
QW .
3. base

Alternatively, it is also possible to react haloaromatics of ‘the' formuia XV directly with

lactams of the formula XIXin the presence of catalysts, for gxampie copper iodide, fo
give com-pounds of the formula le (J. Am. Chem. Soc. 2001, 7727, ibid. 2002, 7421),

where R1-R8 and W are each as defined above,
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0 R7 R7 Ri7 R8 PJH2 R8 gR6 2. R17,,N.VN Y VN R2 R1 R5 + GI"Y
0,R24 XVI HR2 R1 3. base R3 N,R5 R3 R5 R4 R4 VIl XiV Id Lactams of
the formula le may be prepared by reacting an aniline of the formula VIl
with lactones of the formula XVII (Syniett 2001, 1485) by, in the hydroxy
WO zgé‘g/ggggﬁormed as an intermediate, making, from the hydr @/@Pi’e%mmm
reaction with, for example, suifonyl chlorides, anhydrides or strong acids,
a good leaving group which is then sybsequently substituted by the
anilinic nitrog referably in the presence of base, for example sodium
X COWﬁ?QﬁGé'Srf@ta@é@lﬁn carbonate or sodium hexamethyidisilazide, 10 where
Zis a B&,ﬁg R8 and W are each as defined above, X corresponds to -C(O) and
- Zisabond. 0 R7 R7 R8 NHZ R8 N- p Rz R1 R6 + /1W{\ 2. e.g. MesGl
and Rz P.4R6 R3N'R50W 3. base R3 N, R5 R4 R4 Vill xvil le 15
Hal is Alfegativelyoidmaieo possible to react haloaromatics of the formula XVl
directly with lactams of the formula XIX in the presence of catalysts, for
example coper iodide, to glve compounds of the formula le (J. Am. -

pAY S

XIX | e
The haloaromatics of the formula XVIiI are prepared starting from the carbony!

derivatives of the formula VI analogously to the formation of the aniline derivatives of

the formuia VI which is described below.

A further alfernative is the reaction of anilines of the formula VIl with acid chiorides of

‘the formuta XXV te give compounds of the formula ie. The amides obtained as an

intermediate are then 'cyclized in the presence of bases such as sodium hydride,
potassium carbonate or sodium hexamethyldisitazide .in solvents such as THF, DMSO
and DMF. The R1 to R8, LG and W radicals are each as defined above,

Z corresponds to a bond and

X is =C(O})-.

i R - | e

Sulfonamides of the formula if can be prepared stérﬁng from the anilines of the formula
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WO 2006/074813 PCT/EF2005/014127 28 X corresponds to -C(O)-, Z is
a bond and Hal is Cl, Br, | or -O-triflate. 0 R7 R7 R8 gR6 Hal R8 / N - W
RR1 +R2R6 HN-WR3NR5 R3R5R4 R4 5 Will xixie The
haloaromatics of the formula XVIII are prepared starting from the carbonyl
of the formula VI analogously to the formation of
HVZ IVés of the formula VIII which is described below. 10 Afurt %JE&GS/G}MM’?
alternative is the reaction of anlllnes% the formula VIl with acid chlorides

of the formula XXV to give compounds of the formula le. The amides
Wil bydlem&eg adtarchiepalcdisl amytinbiociddiv o thatierpralseXee(dtbadesiron

Letteri éEsgﬁia%;qu/dride potassium carbonate or sodium

exame Isilazide in solvents such as THF, DMSO and DMF. The R1
wheretB R BS, éﬁﬂ?\/ﬁmddﬁfﬁ]g\ﬁé %aammmdaﬁmmwcorresponds to
Tis Cl Or%nd and Xis-C(O)-.0 R7 R7 R8 NH2 R8 gR6 N- RIi

X corresponds to =SQOo-

WG 2

Vi XX I

Compounds of the formula Ig may be formed via an acid-catalyzed cyclization reaction.
Starting from the ureas of the formula XX!, which can be prepared by one of the
abovementioned methods, compounds of the formula ig are prepared in the presence
of acid, for example hydrochioric acid or formic acid, with elimination of the ketal or
acetal,

| where R1 to R8 and R17 are each as defined above,

X corresponds to ~C(O)-,
Zis a bond, |
-NR17-V"-CV*HCV™(ORa)y corresponds to a W radical with the definition of CHorin

which a terminal CHp group has been replaced by NR17 and a further CHo group by

an aceta!/ketal moiety, and V* and V"' represent possible branches of the aikyiene
radical, where Ra is alkyl having 1, 2, 3 or 4 carbon atoms, for example methyl or
ethyl, or the two Ra radicals together form an ethylene radical

~and | |
NR17-V -CV*=CV""- is a W radicat with the definition of CgHaog_o in which a terminal
'CH.2 Qroup has been replaced by NR17 and V* and V™ represent possibie branches of
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R6 + ~LG 2. base R2 RR2 CI W R3 N'R5 R3 R5 R4 R4 Vill xxv le
Sulfonamides of the formula If can be prepared starting from the anilines
of the formula WO 2006/074813 PCT/EP2005/014127 29 VIl by reacting
with chloroalkylsulfamyl chlorides of the formula XX (Tetrahedron Letters
003)), where R1 to R8, R17 and -VN-NR17- are

wo zgaéfﬁggglgove T is Cl or Br, 5 X corresponds to -S02- and ;?;g %/%%’%398/014127
0 R7 R7\W//S-IN~R17 VN R8 gN, NH2 R8/ N/ R2 R+ T VN,NR17 R2
R1R6 Q6 ~7 CI\R3 N, RS R3 R5 R4 R4 Vii( xx if Compounds of the

the alfenyiltadicaiay be formed via an acid-catalyzed cyclization reaction. 10
Starting fremn the argas of the formula XXI, which can be prepared by one

of the abgvententighed methods, compounds of the formula Ig argy o il

éq[a)géséMe of acid, for example hydrochloric acid g forr‘ﬁm:fN v
n of thedketal or acetal, where R1 to R¥arC e
defiaed abbve, %%rresponds tp+~C(O)-, "
. O\Ra V"’ RS Vm
R2
RS N
R3 ! RS
' R4

XX ig

Compounds of the formuia [h may be obtained by first reacting the aniline Vili with
chlorothioformates of the formuia XXVI such as phenyl chlorothioformate and
subsequently allowing the resulting intermediate thiocarbamate, after treatment with
sodium methoxide solution, to react with an acid chioride of the type XXVIl. The R1 io
R8, R24 and LG radicais are each as defined above.

Vi is a W group which has been shortened by one CH» group,

Vg-S-is a W group in which one CHo group has been replaced by suliur and
X and Z each correspond to —C(O})-.

Ci O
\I( R24 2. NaOMe/MeOH

S
Ch LV
3. Y LG

o
KXV
Vil XX th

Compounds of the formuia i can be synthesized in a three-stage sequence as follows,
First, anilines of the type Vil are reacted in aprofic solvents such as THF in the
presence of bases such as sodium hexamethyldisijazide with acid chiorides of type
XX\/EEE to give intermediate amides. .'Su‘bsequent'iy, the protecting group P is removed

‘from the oxygeh in the presence of nucleophiles and bases such as potassium
. carbonate in methanol. Finally, the resuiting alcoho! is reacted in an aprotic solvent

such as THF with a carbonyl equ'i\)alent such as ‘E;‘E—carbonyldiimidazole or phosgene



Zis'a bond, -NR17-V"-CV*HCV™"(ORa)2 corresponds to a W radical with
the definition of CrH2r in which a terminal CH2 group has been replaced
by NR17 and a further CH2 group by an acetal/ketal moiety, and V* and
V™" represent possible branches of the alkylene 20 radical, where Re is
alkyl having 1, 2, 3 or 4 carbon atoms, for example methyl or ethyl, or the
WO 200640 é8%1icals together form an ethylene radical and PCT/EP2005/014127
NR17-V"-CV*=CV"- is a W radical with the definition of CSH2s-2 in which
a terminal CH2 group has been repléded by NR17 and V* and V"
in the SFREEREE RS TR RIAREhASRINUR BRI BEE(ES 2005/014127
30 the alkenyl radical. R7 HR17 R17 R701 R8 R8 g11N NYN,V"

The R1-Rvadiraivaty Rach ReietpedraPoveR1 R6 V"1 R3R5 N DA R3 R5
Vo—-0X &S5BS Ee MR URdS-&f iR IR LTy 2?&89?%@%@?(?&5@@6&8%
the aniline VIII with chiorothioformates of the formula XXVI such as

oxygemhenyl chlorothioformate and 5 subsequently allowing the resultlng

5 P oy R e B B e e B oyt or ity

and R24 and LG radicals are each as defined above. VK is a W group which

\, e d H2 group, Vs-S- is a W group in which one
X and galé %%o%og‘%é g%rggrep d by sulfur and 10 X and Z each correspond

to -C(OQy» 0 R7 R7

59, 2. O-Pcleavage

3. Carbonyidiimidazoie
or phosgene, base

vill XV H
Compounds of the formuia ij can be prepared by reacting anilines of the formula VIii

10 with chioroformates of the formula X0 in aprotic solvents such as THF, and
subseqguently ri-ng—ciosi'ng the intermediate carbamate formed in aprotic solvents such
as THF in the presence of a base such as sodium hydride. The R1-R8, LG and V-0

radicals are each as defined above and
- Z corresponds to a bond and
15 Xis —=C(O}-.

2. base

Wil XXX

‘ 'Compounds of the formula Ik can be obtained by reacting anilines of the formula Vill

- with sulfonyl chiorides of the formuia XO{Xi in apmtic solvents such as THF in the
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‘The starting compounds of the formuia VH! can be prepared as foliows:
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25

R8 91R5 NH2 R8 N R2 R+ 0i10 R24 2. NaOMe/MeOH R2 R1 R6 O '~
R3 3. 10f LG R3 N, R5 R4 XXVI' R4 Vill XXV! Ih Compounds. of the
formula li can be synthesized in a three-stage sequence as follows. First,
anilines of the type VIII are reacted in aprotic solvents such as THE in the
resence of bases such as sodium hexamethyidisilazide with acid

WO 20060480 type 15 XXVIII to give intermediate amides. SU&G&”&@W%@MI”
protecting group P is removed from the oxygen in the presence of
nucleophiles and bases such as pota?gsium carbonate in methanol.

preserfd8 @b abes esiling aloahehisssantediyidisiapidac Salyett-Rach asmdNE radicals
with a carbonyl equivalent such as 1,1-carbonyldiimidazole or phosgene
are ea%%%ﬁﬂﬁ&é?@@(ﬁﬂ@PZOOS/OMlZ? 31 in the presence of a base
Z corréisbnas sodiwprheaamethyidisilazide. The R1 -R8 radicals are each as
. _defined above, VO-O- corresponds to a W group in which one CH2 group
Xis “%cig'been replaced by oxygen, 5 P corresponds to a protecting group
such as acetyl, benzoyl, benzoxycarbonyl or trityl and X and Zeach , o

correspond g -C(O)-. R7 R70 R$ NH2R8\ N Vo RLR6 +clV o/
O-P cleavage R1 R6 p - P2 O N 3. Carbonyldiimidazole R3_R5

Vil XXX ' Ik

The compounds of the formulae XII, X, XV, XV, XVI, XVI[, XIX, XX, XX, XXV,
XXV, XXV, XXV XXX, XXX and XXXI are commercially available or can be
prepared according fo or analogousiy to processes which are described in the

fiterature and are known to those skilled in the art.

Reduction of the carbonyl moiety in compounds of the formuta VI and subsequent
acid-catalyzed cyclization of the correspdnding alcohols of the formula VI {cf.
Tetrahedron Lett. 1989, 30, 5837, Org. Prep. Proced. Int. 1995, 27, 513) can afford
tetrahydroisoquinolines of the formula Viiia by known processes, where R1 to R8 are
each as defined above

and

R20 is a nitrogen protecting group familiar to those skilled in the art, for example an
acetyl radical. J

Compounds of the formula Vil are subsequently obtained in the manner known to
those skilled in the art starting from compounds of the fype of the formuia.Vilia by
removing the protecting group R20. This is done in profic solvents such as water or -
lower alcohols, ‘fnreferab’iy under acid catalysis, for examp!e with hydrochioric acid or

trifluorcacetic acid, or under base catalysis, for example in the presance of sodium
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subsequently ring-closing the intermediate carbamate formed in aprotic
solvents such as THF in the presence of a base such as sodium hydride.
The R1-R8, LG and VO-O radicals are each as defined above and Z
“corresponds to a bond and 15 Xis -C(0)-. 0 R7 R7 R8 9R5 NH2 R8 RC{
O\LGR1VOR2+Vo 2. base R2ZR6 R3R31N'R5 R4 R4 VIII XXX |]
WO 2¢86Mpb%kYs of the formula Ik can be obtained by reacting afifnBEERHE/014127
formula VIl with sulfonyl chlorides of the formula XXXI in aprotic solvents
such as THF in the WO 2006/074813%CT/EP2005/014127 32 presence
methofdaseegishids sodium hexamethyldisilazide. The R1-R2, T and W
radicals are each as defined above and Z corresponds tg a bond and X

Alternplivelyponocorrpiation & RedNEiPRANK Proferiind &PRIRFRAReRIziRENed

beforelthe(dydiBafivh NARER 2 dRdnitdh eIl S5 Xd de dhaapmpeussisef Hatrong
formulae XII, XIII, XIV, XV, XVI, XVII, XIX, XX, XXII, XXV,

" bases, for example sodium methoxide or ethoxide in methanol or ethanol. However, it

is also possible to remove R20 with acids such as hydrochloric acid, advantageously in
the presence of alcohots such as methanol or ethanol. Preceding removal of R20 Is

H H H M + 3 H roaem s oo fbe [
advisable particularly in the case of the ortho-amino derivatives. it is thus possible to

-

directly obtain the unprotectéd anilines of the formuia VIIL.

R7 H ' Fi'{
“R20 R20
R4 T
R2
R2 - '
o —— "OLCT
N
N h
R3 R5 " e
9 R4 i
yi [H+] 1. base or acid
2. [H%]

[H+]

L ———es

or base

' Vilia RV T

To prepare alkyl-branched compounds of the formula | in which R6 is not hydrogen,
the corresponding diphenyiacetic esters of the formula IX can be alkylated in the alpha
position with R6 by known methods. Advantageousiy, the anilinic hydrogen atom is

replaced by the protecting group R21, for example ally! or benzyl. The compounds of

the formula X can be converied by standard presésses to the corresponding amides of

the formula Xi which are converted in a Pictet-Spengler-like reaction to the desired
tetrahydroisoquinolines of the formula Viiib (cf. Tetrahedron 1987, 43, 439; Chem.
Pharm. Bull. 1985, 33, 340), | '



XXVI, XXVII, XXV, XXIX, XXX and XXXI are commercially available or
can be prepared accordlng to or analogously to processes which are
described in the literature and are known to those skilled in the art. 10
The starting compounds of the formula VIII can be prepared as follows:
Reduction of the carbonyl moiety in compounds of the formula VI and
WO 280/8848tht acid-catalyzed cyclization of the corresponding BACSHOR2065/014127
. the formula VII (cf. 15 Tetrahedron Left. 1989, 30, 5837; Org. Prep.
Proced. Int. 1995, 27, 513) can afford4tetrahydroisoquinolines of the
where/ ®MIJRYIMEROUR RGPS BRIV R8 are each as defined
above and R20 is a nitrogen protectlng %roup familiar to those skilled in
R21 inpeniptaetinsanie. dar egasaate alicsdedmbounds of the formula Vill
and are subsequently obtained in the manner known to those skilled in the art

starting from compounds of the type of the formula Villa by removing the
LG COFRIRRIRG &cUPRIDITHRAUR eomiArpibmikbaiaons JaErxammiesderide,

5 bromidRVRSUeRBYIsnusiesably under acid catalysis, for example with

10

hydrochloric acid or 25 trifluoroacetic acid, or under base catalysis, for

- example in the prgse of sodium WO 2006/074813 . Ra1
PCT/EP2005/014127 i33 methoxide or ethoxide. Alterna ij on
completiofifof 2 03}11 é)rotectlng group R20 rauw ety E‘he\d
before the gyck %0 the pres&Aite of
strong basgs, far example sodium methoxide or et ’o:- ngaénethanol or

ethaRohowever it &iis also Foshle to remBie Rz acjds such as

hydrochl gcid, advantageously in the presen Icoho S such as

particularlyRs the case -of the ortho-amino derivativ es. it is thus possible
to directly obtain the unprotected anilines of the formula VIII.R7HR7 R8
| R8 N~R20 R1% R20

R5-NH,

Vilib ’ i

Deprotection of the compound of the formuia Villb by means of the process known to

- those skilled in the art affords the free aniline of the formula Viil. Depending on the

type of protecting group, carbony! protecting groups such as acetyl are removed
advantageously under acid catalysis (e.g. aqueous HCI) or base catalysis (for example
by means of sodium methoxide or ethoxide), while benzyl or allyl protecting groups are
best detached by hydrogenation. -

Compounds of the formula IX are commercially available or can be prepared according



R1 R2 O R2HOH R3 N, R5R30N, R5R4 R4 VII VI [H+j 1. base or acid
2.[HjR7 HR8 I R7 N\ R20 8 NH2 R1 R2 [H+j RI\ e~(r) R2 or base R3
N~R5 R4 R3; N, R5 R4 Villa VIII 10 To prepare alkyl-branched
compounds of the formula | in which R6 is not hydrogen, the
corresponding diphenylacetic esters of the formula IX can be alkylated in
WO 2{Hié/Bi#H 3position with R6 by known methods. AdvantageouByTR®2005/014127
anilinic hydrogen atom is replaced by the protecting group R21, for
example ally[ or benzyl. The compouB@s of the formula X can be
e ondi jdes.of 15 the
o e At caneien o e esa e RO PR o
those gkdipstindamifdroisoquinolines of the formula Vlllb (cf. Tetrahedron 1987,
43, 439; Chem. Pharm. Bull. 1985, 33, 340), WO 2006/074813 '
PCT/EP2005/014127 34 where R1 to R8 and R20 are each as defined
~ The capprunfeefiths frordenyigieep Foprexarplrraispbherenirendro®@
5  benzyRHRRROBOMEOEHIARAY MR FRIMASPIAGKY R BNRd UAKHMR B art and the

_ chloride, _ ‘ _
appropriate amino-substituted alpha-bromoacetophenone compounds of the formula

\Y)
¥

where R1 to R8 and R20 are each as defined above

R7 H
o / R7
B
- N\Rzo R8 ,\{
\R20
Br R1

<

Y
2 8
=

/
A
in

Q

10 v o - Vi
The alpha-bromoacetophencne compounds of the formuia V can be obtained in

literature processes from the corresponding acetophenone precursors by bromination.

f commercially unavailable, the benzylamine precursors of the formula IV can be

15 synthesized by standard prdcesses known to these skilied in the art from the
corresponding benzyl chlorides or bromides of the formula ill and the corresponding'
amines, .
where R1 to R5 are each as defined above

and _
20 XisF, Cl, Brorl, in particular Cl or Br. _
R1 : . R
R2, | R5—NH, R2
— . H
X N
R3 R3 "R

R4 ' . R4
1l , _ v
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5 bromide, tosylate or mesylate. R21 R21 R7 I R7 1 RS g NR20 R8 R20
RRi R2 R6-LG R2 R6 OK COOK R3\R3 R4 R4 IX x R5-NHZ ‘R21 R21
R7 | R7 R8 R8 N\ R20 R20 R2 R6 R2 O R1 RgIR5 R3 N, R5 R3 R4 R4
Vllib X1 Deprotection of the compound of the formula Villb by means of
the process known to those skilled in the art affords the free aniline of the
WO 20866/748Y311. Depending on the type of protecting group, calBeAyEP2005/014127
protecting groups such as acetyl are removed 10 advantageously under
acid catalysis (e.g. aqueous HCI) or Béise catalysis (for example by

AlternTIRAN AR SNRXdsAANxde) AdyIshisnaber UYL RIRGFEI Mination

groups are best detached by hydrogenation. Compounds 0Of the formula

of an aklefydemhieecianyaiailibly staanaid proparseakesnaméoiose skilled in the
2006/074813 PCT/EP2005/014127 35 to or analogously to processes

which are described in the literature and known to those skilled in the art.
where R1 1o R5 are each as defined above.

R1 - R1

|
R2 RE—NH R2 X
\’i/g’ | 2 _ m !

i

H 1S X 1 N
RSWO R3YV “R5

R4 H R4
Hia Y,

The compounds of the formulae Il and Hlla and R&-NHg are commercially available or

can be' prepared according to or analogously to processes which are described in the

literature and are known to those skilled in the art.

The products and/or intermediates are worked up and, if desired, purified by the
customary methods such as extraction, chromatography or cryStaiiization and the

customary drying steps.

it has been possible to show that compounds of the formula | are outstanding inhibitors
of the sodium-hydrogen exchanger (NHE), especially the sodium-hydrogen exchanger
of the subtype 3 (NHE3).

Tha NHES3 inhibifors known fo date derive, for example, from compounds of the
acylguanidine type (EP825178), norbornylamine type (WO0144164), 2—guanidin0-
quinazoline type (WO0179186) or benzamidine type (WO0121582, WO0172742).
Squéiamine, which has likewise been described as an NHE3J inhibitor (M. Donowiiz et
al., Am. J. Physiol. 276 (Cell Physiol. 45): C136 — C144), according to the current state
of knowledge, does not act immediately like the compounds of the formuia | but rather

via an indirect mechanism and thus attains its maximum intensity of action only after

one hour.

Tetrahydroisoquinolines as inhibitors of the sodium-hydrogen exchanger of the
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The compounds of the formula VI. used above are preferably prepared
from 5 benzylamines of the formula IV in the manner known to those
skilled in the art and the appropriate amino-substituted
alpha-bromoacetophenone compounds of the formula v b, where RI to

R8 and R20 are each as defined above R7 HR7H RB NR20 R8 N R1 0
WO 20868748 R2 V R20 HR3 N, R5 R3 N, R5 R4 R4 10 IV YIiigF2005/614127

alpha-bromoacetophenone compounds of the formula V can be obtained
in literature processes from the corr%_épondmg acetophenone precursors

subtyp@%ﬁ?ﬂfﬂiﬂ[ﬁt!l%ve|E9@@ﬁ'§)&i@@cﬂ)ﬁ#€aﬁa®biﬂ,tﬂtedmazy@pimmcursors
of the formula IV can 155 esized standar 0
WOOS S AR A AT BT S, Bt IR ST £” The
patent %r B?éﬂ&)ﬁhfbwr@%@?ﬂaémﬂécwﬁ:ﬂmngQH@wmémgo&mm vhsedR iho

are each as defined a nd 20 XisF, Cl, Brorl, i rticu | or
totrahyGrORERIVIBHE. RAIE 5 N TICE! S RES IO ST DobE s
surprisiigh/ ER3QAS34AET oBthe formula | described here likewise constitute potent
inhibitors of the NHE3 and have advantageous pharmacological and pharmacokinetic

The NHE3 is foimd in the body of various species, preferentially in the gall bladder, the
intestines and in the kidneys (Larry Fliege! et al., Biochem. Cell. Biol. 76: 735 - 741,
1998), but has also been found in the brain (E. Ma et al., Neuroscience 79: 581 - 603).

Owing to their NHE-inhibitory properties, the compounds of the formula [ are suitable
for the prevention and treatment of disorders which are caused by an activation of or

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

| secondary cause,

The compounds of the formula | can also be used for the treatment and prevention of
disorders in which the NHE is only partiaily inhibited, for example by use of a lower

dose.

The use of the inventive compounds relates to the prevention and to the freatment of

acute and chronic disorders in veterinary and in human medicine.

As a conseguence of their pharmacological actions, the compounds'of the formula i
are especially suitab!e for improving the respiratory drive. They can therefore be
employed for the treatment of disturbed respiratory states, as can occur, for example,
in the event of the following clinical states and disorders: disturbed central respiratory
drive (for example central sleep apneas, sudden infant death, postoperative hypoxia), |
muscular#eiated respiratory disorders, respiratory disorders after long-term venfilation,
respiratory disorders in the course of adaptation in high mountains, obstructive and
mixed forms of sleep apneas, acute and chronic pulmonary disorders with hypoxia and

h‘ypercapnea.



Alternatively, compounds of the formula IV are also obtainable by
reductive amination of an aldehyde of the formula llia by standard
processes known to those skilled in the art, where RI to R5 are each as

~ defined above. R1 Rl R2 ( R5-NH2 R2 R3'~~ 11 O R3N~R5 5 R4 H R4
llia IV The compounds of the formulae Ili and llia and R5-NH2 are
commercially available or can be prepared according to or analogously to
processes which are described in thé8iterature and are known to those

in ado%}?%@ %&&% %%99&%%9@&@{85@%@%%@ R U055 that

d,'if desi urified by the customary methods su ion,

SF‘Ofi“QHﬁoW Shergommesines Srentiened dherminjelAggrirgROUSYIind use
for theh&%PS%BR%‘QI%@WéﬁﬁWWQQMfﬂ%M fpula ane ?f sleep apneas

outstanding inhibitors of the sodium-hydrogen exchanger (NH

and muispHiRAGIGHed FeRRAg SiRAMTISEh ANbiobinAPRRAYRECR CiBEapdtRment

for thé\gjgfemmglgqg kR daidatefieiie, for example, from compounds of
the 20 acylguanidine type (EP8251 8) norbomylamine type

_ (WOOl44164) 2-guanidino- quinazoline type (WO0179186) or
A cqrrlwgﬁéw@ﬁﬁmqévm%%%M&@%Mﬂ@m%@%ﬂ%W&F&B@%nmmmr

likewise been described as an NHE3 inhibitor (M. Donowitz et
(for SXBMRR RYTEICEMISRSTAN 25 feunb m@m&§va%@@@m@%dﬁﬁéﬁﬁf&ﬂﬂgfﬂg
about SRR RikNAYAedRca He 98 ROk A0E IMEReSintelydis %ﬁ%@@ #pdsohthe
sa

formula | but rather 25 via an indirect mechanlsm and ttains its

enhangpimedrniaRh ERY et isR chRCEKEingradislis Tatdsyarbisigdinolines
as inhibitors of the sodium-hydrogen exchanger of the WO 2006/074813

PCT/EP2005/014127 37 subtyge 3 (NHES3) have already been described
AS a CngRANERSR ShiIRiadGHES-inhibitory action, the inventivé compounds protect the

cellutar energy reserves which are rapidly deplsted in foxic and pathogenic events and
thus lead to cell damage or to cell death. The energy-intensive ATP-consuming sodium
absorption in the proximal tubuius is femporarity shut down undef the influence of
NHE3 inhibitors and the cell can thus survive an acute pathogenic, ischemic or foxic
situation. The compounds are therefore suitable, for example, as medicaments for the
treatment of ischemic noxae, for example of acute renal failure. Mcﬁreover, the |
compounds are aiso suitahle fdr the treatment of all chronic renal disorders and
_nephn‘tis forms which lead to chronic kidney failure as a conseguence of increased
protein depesition. Accordingly, the compounds of the formule | are suitable for
preparing a medicament for the treatment of laie diabetic démage, diabefic
| nephropathy and chronic renal disorders, especially of all renal inflammations
{(nephritides) which are associated with increased protein/albumin deposition.

it has been found that the compounds used in accordance with the disclosure have a

| - mild laxative effect and can accordingly also be used advantagecusly as ifaxatives or in

the event of impending constipation.

Mareover, the inventive compounds may be used advantageously for the prevantion
- 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
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are capRerRYCRREIR

W003048129, W02004085404 and German application No.
102004046492.8. The patent application W003055880 describes the
related compound class of the tetrahydroisoquinolinium salts as NHE3
inhibitors. It has now been found that, 5 surprisingly, the compounds of
the formula | described here likewise constitute potent inhibitors of the
WO 20061834843 have advantageous pharmacological and pharm&€ekikdtid05/014127
properties. The NHE3 is found in the body of various species,
preferentially in the gall bladder, the 3f0 intestines and in the kidneys

or by iRRHRAIREe|Shals BiechbeiCauBIBorhicitiodd lial WRuP¥bhagample, as

also been found in the brain (E. Ma et al., Neuroscience 79: 591 - 603).

a resubfitiadefidhtR PEMRhRSTRISIBRRIBES PIRSEERL RIS G INSIFRRe Rty after
surgicAf hEsHaRIGo AT TtRaREQUAIHIQS éﬁﬂsﬁﬁ@ﬂi@%ﬁ?ﬁ@&ﬂ LGRS R activity.
caused by an activation of or 15 by an activated NHE, and also of
disorders which have the NHE-related damage as a secondary cause.
With tHO&eEMRRUBSBLLTRIO e IsdsemiliRlse ks s ee ey éheidte almeina@rmation.
prevention of disorders in which the NHE is only partially inhibited, for
example by use of a lower dose. 20 The use of the inventive compounds
The infRlates R prevantoaane itaie Heatmant o anute-and srenigisorders which
disorders in veterinary and in hyman medicine. As a consequence of their
EFEHRY P EBHRRnds of the formula i 25 are
especially suitable for improving the respiratory drive. They can therefore
be employed for the treatment. of dis urbegﬂrfs ir torP/ states, as can
Wgt A

As a CQRSEANE BRI AL PSR TR VEAINE GREPounds are
suitabRliseydersadistiihed senitednesmpisatory drive (for example central sleep

apneas, sudden infant death, postoperative h ia),. muscular-related .
s & B R S SR A S PSR At pcinaly
suitablespiraiemetitisopdershividhie eodr e atcdidaptatimenhighdmisotiinthe treatment of
. Obstructive angpmixed forms of IeeRa eas, ac Fe an chr%nic '
anging BRCIANR, 10 SHHEE o IpbSIR i RS A AA 47 Biition, the

Xia an

pathomioysjpbopids i ncreassdsdmthsois tefepoh dm opjsehamically, Saithat! states,

especssa@%rgrr{%%‘? %ﬁ@éﬁ%g% i-src ee‘é%@é?@r%%%?&%“@&%% %[ﬁf {hias. Owing to their
advantageo ind use

protective actions against pathological hypoxic and ischemic situations, the

compounds of the formuia | used in accordance with the invention, as a consequence

of inhibition of the cellular Na*/H" exchange mechanism, may be used as medicaments
for the treatment of all acute or chronic damage induced by ischemia or diseases

induced primarily or secondarily thereby.

This also relates to their use as medicaments for surgical interventions. For instance, |
the'inventive compounds may be used in organ transplants, in which case the |
compounds may be used both for the protection of the organs in the donor before and
during the removal, for the protection of removed organs, for example in the course of
treatment with or their storage in physiological bath liquids, and also in the course of

transfer into the recipient organism pretreated with compounds of the formula .

The compounds are likewise valuable, protective medicaments in the performance of

 angioplastic surgical intes%\}entipns, for example on the heart, and also on peripheral

organs and vessels.
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for the preparation of a medicament for the prevention and treatment of
sleep apneas and muscular-related respiratory disorders, and for the
preparation of a medicament for the prevention and treatment of snoring.
A combination of an NHE inhibitor of the formula I with a carbonic
anhydrase inhibitor (for example acetazolamide) can be found to be
WO 20@fv8R€838ous, the latter bringing about metabolic acidosis E{OEAUBZAME014127
increasing respiratory activity, so that enhanced action and reduced use
of active ingredients can be achievedt(As a consequence of their
NHE3-inhibitory action, the inventive compounds protect the cellular
energy reserves which are rapidly depleted in toxic and pathogenic events
Moreayed, thadneaniiecemranaigis rey &8l wredhnTthe srErReasNdypass
- | 3
A e R R S e
artery QyiRass giedb(ff\Bdthogenic, ischemic or toxic situation. The compounds
are therefore suitable, for example, as medicaments for the treatment of

ischemic noxae, for example of acute renal failure. Moreover, the .
In acoppiRpeantiEhieakiRrtinnageiiitiscienipriit orureadamasgathe inventive

compdlisRisarsnehneparitis lrmsyvhichdead o shranickidn e iailiie A fr arrest,
, consequence of increased protein deposition. Accordingly, the -
compounds of the formula i are suitable for preparing a medicament for

in accHigdieainant ebiats-diabelis damrosydiabeticmeriaRati Ard ehranige, the

renal disorders, especially of all renal inflammations (nephritides) which

compeyadisasrialer Svtlahieraaseadicarmmnibirninadisaiment pHsrsles of the
nervolRUatbal, therremRp widsdisnednacAldRReR Wi e diselnarIe Rsvesample,

mild laxative effect and can accordingly also be used advantageously as
for the frerimeahsike R ASHRBER B¥hstipation. Moreover, the

inventive compounds may be used advantageously for the prevention

and therapy of acute and chronjc disorders of the intestinal tract which are

Since el deh %@B‘Eﬂfﬁ&? By RBAHRRUESRE MIABSREISHINF GBI AT st
damags REeaHes R RIfIB I RYMENAE0MA MBI RSIdAERR AISH0d4did gt BRaytoxic

stion ) T AEe R Rahi O Aact e BB EPEa ier B e R MgoR o

 autoingxamplgistiementysaitesnsvirgiephintanienticos, wittheseuealalls of the formula |

'is suité:gpes’gﬁ'a}%o uc% rg? ygf ?355%%3%3%2%%&@@ effects of a therapy. The
reduction in the cylotoxic effects, especially in the cardiotoxicity; as a consequence of
co-medication with NHE inhibitors alse allows the dose of the cytotoxic therapeutic
agents {o be increased andfor the medication with such medicaments {0 be prolonged.
The therapeutic benefit of such a cytotoxic therapy can be considerably enhanced by
the combination with NHE inhibitors.. The compounds of the formula | are suitable in
particular for improving the therapy with medicaments which have an undesired

‘cardiotoxic component.

Generally, the NHE inhibitors described here can be combined favorably with other
compounds which likewise reguiate the intracellular pH, in which case possibie
combination partners are inhibitors of the enzyme group of the carbonic anhydrases,

inhibitors of the systems transporting bicarbonate ions, such as the sodium

' bicarbonate catransporter (NBC) or the sodium-dependent chioride-bicarbonate

exchanger (NCBE), and also with cther NHE inhibitors with inhibitory action on other



5 With the inventive compounds, the possibility exists of preventing
gallstone formation. The inventive NHE inhibitors are suitable generally
for the treatment of disorders which are caused by ischemia and by
reperfusion. 10 As a consequence of their pharmacological properties, the
inventive compounds are suitable as antiarrhythmic medicaments. As a
result of their cardioprotective component, the NHE inhibitors are
outstandingly suitable for infarction grophylaxis and infarction treatment,
and also for the tre&t}r}gent of %na pectoris, in‘'which cases they also

NHE SRR ReanPrMRieGRR $87IRS RyBRfbtRia ivk pbasearripgically relevant

pH-reglexetapairiobisehemiealnHigksedRiatemegspaaally in the triggering of
ischemically induced cardiac arrhythmias. Owing to their protective g
actions against pathological hypoxic and ischemic situations, the :

in acceataneendthahiie jesnidey busaibin AesprdansesmiBlle MuBRLe AR Y., the

consequence, of inhiE)ition of the cellular, Na+/H+ exchange mechanism,

nventiye GRS SRR FUMS SRR MRS HRRRNEH {2 P dteriraprtphiishemias

of the damegs dyetred dspschmier ansliseasasnindueadpematiinhich case they
their use as medicaments for

' econdarily thereby, This aJso relates t
are sugg R REAIER 2" HoF ERIREET. (IR S GISOUR L FETFbe

used in organ transplants, in which case the 25 compounds may be used

both for the protection pof the organs in the donor before and during the =
The oG HE SRR D SRR, o CRRTAI R hH s o
diseasef rdtdismtisith mmmmmna@eh ad plyysieirgicabbatly |ﬂilti€50érl‘?&a’#|$@mous

the course of_transfer into the recipjent, organism pretreated wit -
Systenl SeRB RIS ST e E o5 AR e UaTisesse TRETALY (RSB conio and
tonic spa:amj\gatmf' 'araynlt&ingmumhmamﬁ% aflxmgi@%@@_ i@@uléﬁiﬁ@swhoses..in

intervepntion .example.an the heart, and alsg on perjpheral ,organs,
thess QR A A A B T 0ei0R 2P AoVRBn opnaton
with otimyeatitepiiemiaiydsdirey bebstaucpstoe aeiifmsyohntie @fcﬁyE@ﬁl:zstances, or

' 0 e ass gperations on coronary vessels and i

carbor . R e S R T e urtner
inhibitca’gajﬁﬁnéswh&hmammaoéwdadmmdbeﬁmmsrﬁw@bicarbonate exchanger
(NCBE). | ‘ ' '

Furthermore, the inventive compounds of the formula | are likewise suitabie for the
freatment of types of shock, for example of allergic, cardiogenic, hypovolernic and
bacterial shock.

The compounds of the formuia | may likewise be used for the prevention and for the
treatment of thrombotic disorders since t.hey, as NHE inhibitors, can also inhibit plateist
aggregation themselves. They can also inhibit or prevent the excessive release, taking
place after ischemia and reperiusion, of inflammation and coagulation madiators,
especially of von Willsbrand factor and of thrombogenic selectin proteins. This allows
the pathogenic action of thrombogenic and inflammation-relevant factors to be reduced
‘and efiminated. Therefore, it rs possible to combine the NHE i-ﬂhibitoré of the pr_esen't
disclosure \.vvith' further anticoagulative and/or thrombolytic active ingredients, for

example recombinant or natural fissue plasminogen activator, streptokinase,

urokinase, acstyisalicylic acid, thrombin antagonists, factor Xa antagonisté, |



compounds of the formula | may also be used in resuscitation after a
cardiac arrest. In accordance with their protective action against _
ischemically induced damage, the 10 compounds are also suitable as
medicaments for the treatment of ischemias of the nervous system,
especially of the CNS, in which case they are suitable, for example, for
the treatment of stroke or of cerebral edema. Since NHE inhibitors protect
human tissue and organs effectivelyipt only against 15 damage which is
caused by ischemia and reperfusion but also against the cytotoxic action

fibrinobfigalty @sthenBedsraeris d55RTIBRKFANESFSEPIRE RFFRTHe therapy

ohospRbJLpIMBLne-tligerderacthely tarmhined meminipiadonthgepanunRds.
of the formula | is suitable for reducing or for suppressing the ciytotoxm

Combismecesers e pippenhdNERGIBIAF MaR WSt adranbi @Byt inhibitors
of cartlBRICHAIRIeEEY as A aRTsIEWRR R 8f20 eRrrdisatigmaith- Mtk orabie.

Inhibitors“also allows the dose of the cytotoxic therapeutic agents to be
increased and/or the medication with such medicaments to be prolonged.

FurthorRibefspemisenalibe! susbineyraisxirkemny isabmsensidarahine

_enhanced by the combination with NHE inhibitors. The compounds of the
prolifefatianfal sRlisuiRIES AT PR HENRR'RSE YR TREAR AP Fiproliferation of

smootNOFIGRIP MR WMICBRV RS BOSRBIaThEDEREiRiKGIS0raRORRRiefore useful as
Generally, the NHE inhibitors described here can be combined favorabl

valuaBlANBREE S ARSI BRI & W SR RGP RS 2
primartyRicBsastipas bl CAnBinatanarmes daiesihidelstatibeoaamidecs, agents

roup of the carbonic anhydrases, 30 inhibitors of the systems '

againg) PRI B RbERa PR AR S IPASTRY SR P YRk Bl tresiment of
organ $RiFRNFEBHRE AR WdnRngl xderaninsithipridericaibaiate prostate.
exc_han er (NCBE), and also wigél-_othe[ V\%‘{gﬁ%hl itors with ,inhibitgr]y
Compgpngs ghBhEaHIR HE S IBRFEY HRUERCE R I RENRERHRE gpd Tor the
treatmBpduiaiedReHhasecalpgitalyeeytailup-=r g tngeffests ehtheddithent -

inhibitors described here, In accordance W{th their protective action
and prayenleRehBMREN (AT GRE ﬁwogﬂﬁ(%)@ pounds are also

suitable as medicaments for the treatment of ischemias of the nervous

.system, especially of the central nervous system, inwhich case the e
NHE IGHIITES AP SRR A0PIE ARt B S o URD 61 PRI biar St Moy are
thus sihgtompounstaeditie doemtdddrateademanitablef fiisrthessthef dpy Bedrt, and also
of pulr%)rg] l%é'?og{s, hepatic fibrosis, renal fibrosis and other fibrotic disorders,

Since there is sighificant elevation in the NHE in essential hypertensives, the
compounds of the formuia | are suitable for the prevention and treatment of high blood
pressure and of cardiovasculaf.disorders. in thesacases,‘they may be used alone or
with a suitable combination partner for the treatment bf high biood pressure and for the
treatment of ca.rdiov'ascuiar disorders. For example, one or more diuretics with a
thiazide-iike action, loop diureticé. aldosterone and pseudoaldosterone antagonists,
such as hydrochiorothiazide, indapamide, polythiazide, furosemide, piretanide,
torasemide, bumetanide, amiloride, triamterene, spironolacione or eplerone, may be
combined with compounds of the formuia 1. Moréover, the NHE inhibitors of the
present disclosu.re may be used in combination with caicium antagonists such as

verapami[; di{ﬁ.azém, arhiodipine or ‘nifedipine, and with ACE inhibitors, for example

rémipril, enalapri, lisinopril, fosinopril or captopril. Further {avorable combination
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diseases and disorders which are induced by overexcitability of the central
nervous system, especially for the treatment of epileptic disorders,
centrally induced clonic and tonic spasms, states of psychological
depression, anxiety disorders and psychoses. In these cases, the
inventive NHE inhibitors may be employed alone or in combination with
WO 2006187481epileptically active substances or antipsychotic acifel/EF2005/014127
substances, or carbonic anhydrase inhibitors, for example with
acetazolamide, and also with furthed$hhibitors of the NHE or of the

partnersCHHIIdSRepRRREFD SN RicbRRRS R X hARERs SNCRRlaFEHRESBPIRe

the inventive compounds of the formula | are likewise suitable for the

angiotansithiepeeionaas 5 JrseRimssakbmne sraliagiloiandifsartan, valsartan,
omapaBPVLEAYE ARthPBAIGHREHICS Ktddihraa RerImATbRS- omadRdsYreceptor

likewise be used for the prevention and for the treatment of thrombotic

agonistsisBabiosmaadrRsivaEqNE PAIBISIMSHaNES MRk Rsgienclamide,
giimep PR CYRIORHISTRRGNERAITRCY: #AB,AHPAARIBE G Aoy SRecPX8e898IBIS of the

release, taking place after ischemia and reperfusion, of inflammation and

mitochepaklatio R Ry PRiEsatENF BRIGR WINERKIA TAGBRARG! bAnhIbitors of

further BERERROGRNIS SSMRGHNIGtaiRsKFhis adgws the pathogenic action of
tﬁrombogenic and inflammation-relevant factors to be reduced and
. eliminated. Therefore, it is passible to combine the NHE inhibitors of the
Owing RECHRIN HEmaaHimuidhfather antieoage AMe angisiichy ondyohgiosstivs
. _ingredients, for example recombinant or natural tiss lasmino $n .
antinf RSB RSB AR dE ASe IRRIGRCOLRE IRIGARR ! mediators of

infiamﬁ@tﬂﬂgfﬂﬁété@%% Xﬁi@ﬂtﬁmm@ﬁ&bjmﬁéyﬂaﬂﬂ% aaﬁv?m?maone or
thromboxane receptor anta g#alsts Eﬁgos odiesterase inhipitors, fact
SRR e e i

in compabiARsiaR AURABH: SRIRYTA S5 BPA R frronic
and acdBrinahteipwitiddcREsnMivd ersmabihatiovithariibitous cof aasaaivantageousty

s B A R SRR R - pocuiry vortle,

on the proliferations of cells, for example fibroblast cell proliferation and
e e R
lipoprolibichhesiloam ifenatioredos sttetbfoa thepryyisdsanthrggrassipand
atherog%gggﬁgi%gg iyys S rAha aH%tgeéga‘é'a?{ %tsiﬁsfa%%)erm?hese include not only the
primary hyperlipidemias but also certain secondary hypetiipidemias as occur, for
example, in the case of diabetes. In addition, NHE inhibitors iead to a distinct reduction
in the infarctions induced by metabolic abnormalities and especially to a significant
reduction in the induced infarction size and the severity thereof. NHE inhibitors of the

formuté | therefore advantageously find use for the preparation of a medicament for the

‘treatment of hypercholesterolemia; for the preparation of a medicament for the

prevention of atherogenesis; for the preparation of a medicament for the prevention
and freatment of atherosclerosis, for the preparatioh of a medicament for the
prevention and treatment of diseases induced by elevated cholesterol levels, for the
preparation of a medicament for the prevention and treatment of diseases induced by
endothelial dysfunction, for the preparation of a medicament for the prevention and
treatment of atherosclerosis-induced hypertension, for the preparation of a
médicament for the prevention and treatment of atherosclerosis-induced thromboses,

for the preparation of a medicament for the prevention and treatment of hyper-



against chronic renal failure, cancers. They may thus be used for the
treatment of organ hypertrophies and hyperplasias, for example of the
heart and of the prostate. Compounds of the formula | are therefore
suitable for the prevention and for the treatment of heart failure
(congestive heart failure = CHF) and also in the treatment and prevention
of prostate hyperplasia or prostate hypertrophy. NHE inhibitors also
feature a retardation or prevention of4ibrotic disorders. They are thus

' UIt ble as oytsta

din the treatment of fibroses of the heart,
choles i TR B Al RIS ek A WG RSP e ATl SRFAge anc
. post-idinetitaiepsirisioniareribge f@zsmelt;ﬁeeém@m RriBgibErtet for the

ertensives, the compounds of the formula | are suitable for

essential h
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a suita ombn ti art er for, the treatment of high blood pressure -
and trQ T YRS P D AR ST P BeUh ER AEinlucsd
- coronemp%Mﬁmwﬁh@mbma#etﬂkmmd@%ﬂﬂéqﬂ@p@m'éenﬁ‘é@:cament

terone.an onlst ch a lorothiazide,

h
for thel e CRITIaN ) SRR R DR SRR UL Rleaiie substances,
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_ comb ned wi of th for reover, th NHE inhibitors
rooopiGy FNAERSEY G oGGHIEEHE) DLt OV ARG b R EMR it n actve
ingredmna@mvmhsgsﬂtéttﬁ,sw@mmﬂziﬁllpmmﬁtmﬁ&ﬁﬂ@fadmlF@d@étﬁse

mh:butor%l ?p%}lfiaﬁﬂ%iors r%fgr :%g%%ﬁ X/\fﬁ)%%@%l/ |I$In0 r|I c}stlin%prll or
hypolifGIHEP2ReS ahdIPT B @antsing te: ammhmgmmmet@@rwg |

inhibitc? “E‘t%é’ fSP% nfagonists of ”éefaa”%%%@?{ﬁcagﬁégﬁt l'ts o e fract atzd

és suc oAt an, ir addiadT v
reduca}eamﬂaafraattvendgﬂeelmraatagon|sts renin inhibitors, adenosine receptor
agonists, inhibitors and activators of potassium channels such as
glibenclamide, 5 glimepiride, diazoxide, cromakalim, minoxidil and :
Thus, tiktvaniissitnefeof] actaf&otyefarreeutmlagadtﬂleﬁﬁ@tbetrafmaga of

h b f f h
airiers P SIRRS IS AT SU200g L EHRIONs Sl MEORL o8 0ot
dysfunichientiveass EratHibitoréhibiidre asedrambtam:umfiammﬁsrfod mm@soteventzon
and trégﬁﬁgﬂ?@'goﬁ%rﬂé?y 02%@%@3&1@ 5"%%%‘?8%@9?&1’ torasaseases in particular

intermittent c%audtcatlan, atherogenesis and atherosclerosis, left-ventricular

hypertrophy and ditated cardiomyopathy and thrombotic disorders.

It has additionally been found that NHE inhibitors are suitable in the treatment of non-
insuin-dependent diabetes (NIDDM), in which caeé, for exampig, the insulin resistance
is restrained. in this case, it may be favorable to enhanee the antidiabetic activity and
quality of the effect of the compounds of the disclosure by combining them with 2

biguanide such as metformin, witti an antidgtabetic sulfonyturea such as glyburide,
glimepiride, tolbutarnide efc., with a glucosidase inhibitor, with 2 PPAR agonist such as
rosigiitazone, pioglitazone etc., with an insulin product of different édministration form, .
with a DB4 inhibitor, with an insulin sensitizer or with. megiitinide.

' In addition fo the acute antidiabetic effects, NHE inhibitors counteract the development



10

15

20

25

30

this ¢

inflammation is notable in this connection. The compounds can thus be
used alone or in combination with an antiinflammatory drug in the
prevention or treatment of chronic and acute inflammatory disorders. The
combination partners used are advantageously steroidal and
non-steroidal antiinflammatory drugs. 15 It has additionally been found
WO 2008/shigEanhibitors show a beneficial effect on serum lipopreteiys: shiugs /014127
can therefore be used for the prophylaxis and regression of
atherosclerotic lesions by eliminatingig causal risk factor. These include
not only the primary hyperlipidemias but also certain secondar
of It NP AT TG S L HEE PN G620 N e HE LR B A RRmpts for the
preveriiiditiond bbtirinhibitisleahiooydigbrtdpthattiensicthadrdriséitosiephropathy,
, jnduced by metabolic. abnormalities especially to a significant .
diabety AR IAUBE A ATRLALN < DGR A EOBMGRALIL A upier disorders
occurrinfibéciscohthwyderoslafl drtyetese Helvaniageatshniingboss iob#heombinad with
reparation of a medicament for the, treatment qf holesterolemia;
the anfSFHoE T dDARRETE S MECROAFR AEIaY S S8 AT A SN, 1 he
combiattiongeiiesibidoefibmpiegaraitorof af ineditament ber thetiptéagntiomortant in -
_and treatment of atherosclerosis, for the preparation of a medicament for
utﬁ"féﬁﬁ‘i"é@ention and treatment of diseases induced by elevated cholesterol
levels, for the preparation of a medicament for the prevention and
treatment of disegses induced by _endothelial dysfunction, for the,
i P A e 9P e U TS Ui Al g subssquent
equal&a&mmgletmmmpdmﬁmm&ftx!ﬁ-tﬁe&rpinépﬁnﬁialsm)faahibit direct
tnerapDERTSAIASEIS prevention and eatment of ailerosdeipsis Idyeed
romposes, for the preparation of a medicament Tor the prevention and
mammedamentaofisypenith ehprstonddadaniitdbedanifestidiesialf the chronically
n-induced i ) 0 g ) L _
progre B e AR e IR b ST ST 8 schermic
states pedimeaeohoRMBG T Rypisthshie Sanditarsiontyesaapatiwioniast, age-related
- ' fai A rati ic
e o P Rt el S es il e
death, avdicth ekl T fivadm otk Rierdn AFyainweRpadmsibiinhjoiargiare
diseasPiAGIOR IR lon of ameaicament oL he Leaumentof Said, itay
seas isorders%ﬁ C(m%ith%ypbte 's% su%stggngg, prefe-rab%y % nvia
organgAgbibadunaiivvetiapehant SEATER indmrsahitiangidasidinthe aging
organism. | - _ ‘
Disorders connected with an age-related functional impairment or with age-related
manifestations of wear of organs are, for exampie, the inadequate response and

reactivity of the blood vessels fo contraction and relaxation reactions. This age-relaied

“decline in the reactivily of vessels {o constricting and relaxing stimuli, which are an

essential process of the cardiovascular system and thus of life and health, can be
significantly eliminated or reduced by NHE inhibifors, One important function and a
measure of the maintenance of the reactivity of vessels is the blockade or retardation
of the age-related progression in endothelial dysfunction, which can be eliminated
highiy significantly by NHE inhibitors. NHE inhibito%s are thus outstandingly suifable for
the treatment and pi’evention of the age-related progression in endothelial dysfunction,
espedcially of intermitient claudication. The NHE inhibitors are thus also outstandingly |
suitable for the prevention and treatment of myocardial infarction, of cOnQestive heart

faiture (CHF) and also for the treatment and especially for the prevehtion of age-



receptor antagonists. A combination of an NHE inhibitor of the formula I
with an active ingredient lowering the blood fat levels, preferably with an
HMG-CoA reductase. inhibitor (for example lovastatin or pravastatin), the
latter bringing about a hypolipidemic effect and thus increasing the
hypoiipidemic properties of the NHE inhibitor of the formula I constitutes a
favorable combination with enhanced effect and reduced use of active
ingredients. Thus, NHE inhibitors legg.to effective protection against
- endothelial damage of different origins. This protection of the vessels
relategdain gfecapedfome of endothelial dysfunction means that NHE
in thisRBRIBE 2GR BBIRIMEHER RN R ASBNSIION ARG ESANELLRLn o
coronary vasospasms, peripheral vascular diseases, In particular
with ARfeiphileiinrecangicirnsiniecapienasiaantiaibetiisdtinssi€a” antagonists, efc,

ar wit#ﬁ@ﬁ%%%ﬂ?&%ﬁﬁ%@éh@&%@ﬁg g%réj{oggy i< %ﬁ@r‘%ﬂl%%@ﬁgt%cg?ﬁts. The

disorders. It has additionally been found that NH Itors are suitab
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chang®f SXRRR &n RS e ARCE L S ISRTRIL Ak WHW@@%@;@%@?@FU&HW of

) favorable to enhance the antidiabetic activity and quality
fe. the compounds of the disclosure by combining them with a biguanide
such as metformin, with an antidiabetic suffonylurea such as glyburide,

. glimepiride, tolbutamide etc., with a glucosidase inhibitor, with a PPAR
The inygbiiis seERPayNdsiaiREGvEidyMaliorrdfithameleimadinmprothtorof
antipofifie[Rayadsmisistatienarm, a%sa@%%mmhwmgaemﬁges ential

sensitizer or with meglitinide. In addition to the acute antidiabeti ef?ects,

hyperigraionnisheresdameiadisheirsy@bpniimwotboss ozl dich are readily
 amendlfid igm%éﬁs,“i@r@ﬂéﬁiﬁ;ﬁgrﬁp@%ﬁ%}%gfQH%‘?%&%EQ%EE i&ukacytas_

therefore be used as medicaments for the prevention and treatmen

- The cqmReyafRaFe HrbrAThRInanss Wit asiarprte Ak RSB RRisAR:
- outstaRGIHERAMBSIABREYG SplINORSAY BIAERMMEATIP tRXRNARBYRNE QB iC agents

disorders o,ccurrin@g as a consequence of diabetes. They may

for thegrigTramEsiagAhe ifpemmEatinn s el drpes e HivmersRsien, but aiso of
athercdgrsidlry sbaubunsieant BPNEESAISR! chAeReBRIABIBA-WIRAive disorders,

beneficial dosage form of insulin may be particularly important.in this
8. connection. In addition to the protective effects against acute ischemic

events and the subsequent

Mofeover, NHE inhibitors are suitable for the treatment of disorders (human and
vaterinary) induced by bacteria and by protazoa. The diseases induced by protozoa
are in particutar malarial disorders in humans and coccidiosis in pouliry. |

The compounds ars aiso suitable as agents. for the controi of sucking parasitss in
human and veterinary medicine and also in crop protection. Préference is given fo the

use as an agent against biood-sucking parasites in human and veterinary medicine,

The compounds mentioned thersfore advantageously find use alone or in éombinaf:ion
with other medicaments or active ingredients for preparing a medicamént for the
treatment or prophylaxis of disorders of respiratory drive, of respiratofy disorders,
-sléep—reiated respiratory disorders, sléep apneas, of snoﬁng, of acute and chronic
 renal disorders, of acute kidney failure and of chronic kidney failure, of disorders of
intestinal function, of high blood pressure, of essential hypertension, of disorders of the .

central nervous system, of disorders resulfing from CNS -overexcifability, epilepsy and



10 equally acutely stressing reperfusion events, NHE inhibitors also
exhibit direct therapeutically utilizable effects against diseases and
disorders of the entire mammalian organism which are associated with
the manifestations of the chronically progressive aging process and which
can also occur independently of acute ischemic states and under normal,
non-ischemic conditions. These pathological, age-related 15
manifestations induced over the lon §ging period, such as illness,
invalidity and death, which can now be made amenable to treatment with

centralfHin G cRNUHS IaNScRiset HAteaish avretyhitperesisss atinl poatisesks, of

Escherig)éa&&fé%'éﬁﬁéb@ﬁ@ﬁ%ﬂ&i \ﬂ%eﬂ'i%rﬁe%@%}é’t%%i%%g%%:tgé)%%n% acute and

ecome mcreasw:g.ly important in the aging~ organism:

- chronigaiiaaes ipianddisgedeaetrenetional argaaisme fitdrsithuage-bylaedamic
i i lg,.the, inad .
svennaP AN R MRl AL OLp S AR R S8 B B LR IR oot of

response and reactivity of th 0d Vess
thromiesesoré disadage abhiliady deartionn ohinfestatinty by eetsmisasites, of disorders
causc8BPEIIES AN SSRIRSRIMEE Hplch aF eng sg.ofthe

cg%jsiovascular s?ztem and t*hél:i%slgﬁc\ﬁl‘gI%i!i‘%%grll[((JT[-i ﬁggﬁﬁéd;&r? ﬁ]eg%gig?ﬁ ﬁi%héently

 Presentifaaay Sioerar e ByepieTHhionste IbReiapedarad fucticsedndsargical |
operafiBPESHE BFJAR MHRINBARCEPFReHE A0k ﬁﬁ%%%sgg&%% éﬁ%? Qlabates

retardation of the age-related progression in en

and lalGiamage SoBlFHELRS Ny Srprmasif iy auNE nsbrosifaeBn constitutes
a pr&m&'ﬂ?i RifyScArIBN AU BN g ﬁ%@ﬁé@nﬁﬂq ﬂ?}%%ﬁ%&%%g&ﬁggﬁ‘ﬁmon

of the age-related progression in endothelid 1ally of
intermittent claudication. The NHE inhibitors are thus also outstandingly

The dissistalteriehihedqpReanting ardotrertmemai-Byectidiahiniarctian uefi
con%e:stive heart failure (CHF) and also for the treatment and especially

pharmanaHiicHil ARERIIR SRS TRSIHRSIGE AP BicamRt i, this context, a
" useful combination is that with hypotensive medicaments such as with
ACE inhibitors, angiotensin receptor antagonists, diuretics, Ca2'

The disgigase AlSR eSS & WRATRSRESINMaTorAEIAY Piciveretasivacsas
- comprighajestessislower g AUeNEs. sTHSmERNR W ASOihs Jarmuahars thus

suitable-for the prevention of age-related tissue changes and for
pharm e e i b Bt art RS RN S e Ayt etiasry o

phytoprotective use, campr.ising an sffective amount of a compound of the formulza |
and/or of a2 pharmaceutically acceptable sait thereof, alone or in combination with one

- or more other pharmacological active ingredients.or medicaments.

 Medicaments which comprise a compound of the formula | or its pharmacsutically
acceptable salts can be administered, for example, orally, parenterally,
intramuscutarty, intravenously, rectaiiy, nasally, by inhalation, subcﬁxtanecusiy orbya |
suitable transcutaneous adminisiration form, the preferred administration depending on
the particutar characteristics of the disorder. The compounds of the formuia | can be
used alone or toge’ther with pharmaceutical excipients, both in vaterina%y and in human
medicine, as well as in crop protection. The medicaments comprise active ingredients
of the formula | and/or their pharmacéuﬁcaliy acceptabie salts genera.lly in an amount

of from 0.01 mg to 1 g per dosage unit.

The excipients which are suitable for the desired pharmaceutical formulation are
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suitablom ounds. mentio eghtheremgadv&gagegissgcfmdﬂgﬁz

The inventive compounds are effective inhibitors of the cellular
sodium-proton. antiporter (Na/H exchanger) which is elevated in
numerous disorders (essential hypertension, atherosclerosis, diabetes,
etc), even in those cells which are readily amenable to measurements, for
example in erythrocytes, thrombocytes or leukocytes. The compounds
WO 2eBRd7p8ascordance with the disclosure are therefore suitable@3/EP2685/614127
outstanding and simple scientific tools, for example in their use as
diagnostic agents for the determinatdd@n and differentiation of different

famiidP 1 SLONRSILEIN. U B3l A BP et e Bl KRS80 R daiion to

complications, proli ive disorders," etc. More
solveritsipablsranersustapokitahetiasasn &itief distipdenss(bmhathandctive ingredient

. veter] induced b la and otgzoa. The diseases induced b
carrie R B R A S S ety
antifogoaltfiavbhegampesenistivealsolsbitidsles ag agénisder the control of

sucking parasites in human and veterinary medicine and also in crop
protection. Preference is given to the use as an' agent against
For anbfsatissimidisg ptivasitesintharaskivarcbueetings ane didkes! viitrethe additives
S ane R 2 S Rt e SR B0R %A Bomverted to
gredients for preparing a

the suiiphiccdasagefdonms, suatnrntatrgiopinatstsiabibtortiers gbletipicatpsyles,

aqueo%,vaic%f@&%?&g gﬁgg&%ﬁ *%y; ﬁ\h%?gﬁ:%i%ﬁ%gﬂ@%q?géﬂ?ﬁieé‘i@fggefui

i apneas_, Of snorin A disor ers, or ac
inert cafigrs imiuskecarthisntiteyTad0esiaf AisonEsitior carbetiate fpnttssiuof

phosphigh RIagdJresst @Bﬁﬁwlanﬁaggeﬂﬂpea% e&§9&ﬂ¢@%j§?sgg?gﬁal may

nervous system, of disorders resul rom CNS overexcit pilepsy

 be eithgidmthetairany dn greddesadiviRediosmstiesist sigusesidprasyes of

useful 39 BaVTRSESLebAFHaTLA I ales\Idbe PRI BhSFA Y cRalaloe ré@%ﬁnﬂowar oil

system or of stroke, of acute and chronic damage to and disorders o
or coddvghidiral organs or limbs caused by ischemic events or by reperfusion
events, of atherosclerosis, of disorders of lipid metabolism, of

thromboses, of disorders of binary function, of infestation bf\gih .
For subgidpartife PYCHISSIIRYES ehiEVB)@BtBIRiPHPRCcHhastive compounds

used, P@iaraal WigprHersyptmalEPeiRIdhR M RRGHRIANSHLS QIR solubilizers,

transplants for surgical procedures, for Use in surgical operations and

- emulsifiRsa Ot AR MKCIBINBINR BeRAMERIESt B ARl ipRrBRIaNSitipeasaulsion,
‘Examples of useful solvents are: water, physiological saline or alcohols, for example

ethanol, propanol, glycerol and additionally aiso sugar solutions such as glucose or

mannitol solutions, or else a mixture of the different solvents mentioned.

Examples of suitable pharmaceutical formulations for administration in the form of
aercsols or sprays are solutions, suspensions or emulsions of the active ingradient of
the formn_z!a | in a pharmaceutically acceptable solvent, in particular ethanol or water, or
a mixture of such scivents. If required, the formulation may also comprise other
pharmaceutical excipients such as surfactants, emulsifiers and stabilizers, and also a

propellant gas. Such a preparation typically contains the active ingredient in a

~ concentration of from about 0.1 to 10% by weight, in particular from about 0.3 10 3% by |

weight.

The dosage of the active ingredient of the formuta | to be adm‘in'is-tered- and the
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and late damage from diabetes, or of diseases in which cellular
proliferation constitutes a primary or secondary cause, and for
maintaining health and prolonging life. The disclosure further relates to the
use of the compounds of the formula | and their pharmaceutically
acceptable salts for use as a medicament. The disclosure also relates to
WO 2008894383 for human, veterinary or phytoprotective use, CORPHSRBARN</614127
effective amount of a compound of the formula | and/or of a
pharmaceutically acceptable salt thegepf, and also medicines for human,
veterinary or phytoprotective use, comprising an effective amount of a

frequengy, 96 e ePeEham sy BpiRaFM acs desatorcebprtioe shihe
compdhaterfislana Rl SMRIRAYIBA WEABroLMPL o) BREE'3RALGICS be

active ingredients or medicaments. Medicaments which comprise a

treated oATishalse StbesreRRGRM 399 \Whighh aRsLinividusi Fesnansivanssaaiiee
marnnasirisiered:dgr example, orally, parenterally, intramuscularly,
- intravenously, rectally, nasally, by inhalation, subcutaneously or by a
suitable transcutaneous administration form, the preferred administration
On avéerpnding eailhrsadicylaselirasterstiss Rifhaidispidae dee of a patient
. ,g\ompq‘uqq,s of the Iormula | can be used alone or tr(\)qetherl with )
weighipR-Arride(mdd B@IRARE DS MY BRINP huMamdaitg Rl mest
30 mgikgl] preiRRIDIY Nrefemie ol TR AdRAM GRS QAR BHESIRMY SIRGHeHRRIS
. f%h&fo mula | and/or their, harmacel}JEtjicall acceptable salts generally in
immediagy AT SIS TS 51 Gl HEEHHE dhie e sa he drRAges may
be necwessititablepiatithy tethredoniacesdiahforauidatigorarstdide in a heart attack
i §00ﬁ§74813 ,PCT/EP2095/0141% 48£Z(miliar (t%athose skilled in the art _
patient i e JAGEBY heH 2 4t ¥R R S HI GRS TR REGRESary. The daily
dose dannhersiividppdsitoyrzasesded|ébesgipepis apdoothendiotieingsedient
carriers, it is possible to use, for example, antioxidants, dispersants,
emulsifiers, antifoams, flavorings, preservatives, solubilizers or colorings.
ExperifEntaniesatpdomsistnatiexefopiedhe active compounds are mixed with
the additives suitable for this purpose, such as carriers, stabilizers or inert
diluents and converted to the suitable dosage forms, such as tablets,

List of eddamrsViatidets Usad gelatin capsules, aqueous, alcoholic or oily solutions
- by the customary methods. Examples of useful

TFA Trifluoroacetic acid
HPLC High Performance Liquid Chromatography
LC-MS Liquid Chromatography-Mass Spectrometry
Rt Retention {ime |
THF Tetrahydrofuran
DMSO Dimethyl sulfoxide
abs. ~ absolute
DMF Dimethylformamide
ACN Acefonitile
min. minutes
h hour(s)
=DC | N-(3-dimethylaminopropyl}-N'-ethylcarbodiimide
AIBN 2,2'-Azobis(2-methylpropionitrile)
NBS N-bromosuccinimide |

- Cf Chemical ionization
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10 inert carriers include gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose or starch, in particular corn starch.
The preparation may be either in the form of dry granules or in the form of
moist granules. Examples of useful oily carriers or useful solvents-are
vegetable or animal oils, such as sunflower oil or cod liver oil. 15 For

WO 28060048 I80US, percutaneous or intravenous administration, thepetiveops/o14127
compounds used, if desired with the substances customary for this

~ purpose., such as solubilizers, emulsjfiers or further excipients, are

ES convert %solutlon, SUs ension or emulsion, Examples of useful
solvents-are" AriEsY ﬂ?é]cal saline or alcohols, for example 20

m ethanolpiiip#stol, glycerol and additionally also sugar solutions such as
glucos nnitol solutions, or else a mixture of the different solvents

mentloncg % mples of suitable pharmaceutical formulations for

s adminisgiatimt in the form of aerosols or sprays are solutions,
suspensions or emulsions of the active ingredient of 25 the formula | in a
.pharmaceutically acceptable solvent, in particular ethanol or water, or a

Genemalixture of such solvents. If required, the formulation may also comprise

other har c I excipients such as. surfactants, emulsm d

Of the et L0 % TG SB R ALl A bR hen the other
contains the active ingredient in a &hcentratjon of from about O 1 to 10%
by weight, in particular from about 0.3.10 3%}3&1\5’\9 weight. The dosage of
the active ingredient of the forf@ta-ffo bajadiinistered and the WO
2006/074813 PCT/EP2005/014127149 quen%y of administration
depend on the potency and duray jon of the compounds used;

and also on the gender, age, fand’ ﬁlelduaI responsiveness of the
mammal to be treated. 5 On.s N
formula | in the case of &Batient weighirky &bout 75 kg is at least 0.001

mg/kg, preferably 0.1 mg/kg, upR@ at most 30 mg/kg, preferably 1 mg/kg,

of body weight. In acute situations, for instance
Therefore, sdme &f the enantiomers of the ortho-, meta- and para-amines used (2-, 3-

or 4-(1,2,3,4-tetrahydroisoquinoiin-4-yl)phenylamine, for example 2-, 3- or
4-(6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenylamine), were
separated on chiral phase, as described in WO2004085404.

Racemic 'amines of the formula Vill can be prepared as described in W0O2004085404,
for example: racemic para-amine: 4~(6,8-dichioro-2-methyl-1,2,3 4-tetrahydro-
isbquino!in—4uyi)phenyiamine {example 1, intermediate 6); meta-amine: 3-(6,8-dichloro-
2-methyi-1 ,2,3,4-tetrahydroiso.quinoiin%—yi)phenytamine (example 2, intermediate 1),
ortho-amine: 2-(8,8-dichloro-2-methyi-1 ,2,3,4—tétrahydroésoquinoiin-ﬁp-yi)phenytamine
(example 3, intermediate 5) and subsequently separated into their enantiomers as.
described in W02004€)8S404, for example: ehantiomerical!y pure para-amine:
{S)-4-(6,8-dichloro-2-methyl-1 2,3 4-tetrahydroisoquinciin-4-yl)phenylamine

(example 42, intermediate 1, enantiomer B); meta-amine: (8)-3-(6,8-dichioro-2-methyl-
1,2,3,4—tetrahydrotsbquinoiin_-@yi)phenyiamine (example 20, intermediate,

enantiomer B); ortho-amine: (R)-2-(6,8-dichioro-2-methyl-1,2,3 4-tetrahvdroisoquinociin-
4-yl)phenylamine {example 41, intermediate 1, enantiomer B).
2-(6,8-Dichloro-2-cyclopropyi-1,2,3 4-tetrahydrozsoqunnoiln-4-yl)phenyiamme and the

corresponding (R)- and (S}-enantlomers thereof can be prepared as described in
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immediately after suffering apnetic states in high mountains, even higher
dosages may 10 be necessary. Especially in the case of i.v,
administration, for instance in a heart attack patient in the intensive care
unit, up to 300 mg/kg per day may be necessary. The daily dose can be
divided into one or more, for example up to 4, individual doses.
WO zgg@gr;imgtal despripti_ons and examples 15 List of abpreviatm'/ﬁ%gsfm 4127
TFA Trifluoroacetic acid HPLC High Performance Liquid Chromatography
20 LC-MS Liquid Chromatography-Mass Spectrometry Rt Retention time
THE Tetrahydrofuran DMSO Dimethyl suifoxide abs. absolute 25 DMF
exampiffEttRiformamide ACN Acetonitrile min. minutes h hour(s) EDC
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide 30 AIBN
2,2'-Azobis(2-methylpropionitrile) NBS N-bromosuccinimide C| Chemical
The %}ﬁtﬁ?ﬁﬁ%@%@%}@?&%@t@é@étﬂé@é%ﬁ@%%emedﬂéasrmanner

knowrORIZAH88 BkiudtiRlelethaowRiRl 5roRYRlSIasReIaY (O LIRS RINess @hrd
.0-4 of the formula 1, one epimer Is often more active than the other.

reaction vessels such as one-, two- or three-neck flasks which, when required, were

equipped with stirrers, coolers, dropping funnels and the like. The solvents were,

unless stated otherwise, drawn off on a rotary evaporator in suitable vacuum and at

suitable temperature.

Conditions:

Preparative HPLC:
The preparative HPLC was performed under the folliowing conditions: -

stationary phase: Merck Purospher RP18 (10 uM) 250 x 25 mm
mobile phase: 80% H20 (0.05% TFA)— 80% acetonitriie in 40 min;
25 mi/min

Analytical HPLC/MS

HPLC methods

Method A

stafionary phase: YMC. J'sphere ODS H80 20 x 2.1 mm

mobiie phase: 80% HoOG (0.05% TFA)—% 85% acetonitrile in 1.9 min; 95%
acetonitrile 0.5 min — 10% acetonitrile in 0.05 min;
1 mi/min. | |

Method B: _

stationéry phase: YMC J'sphere ODS H80 20 x 2.1 mm

mobiie phase: | 96% HoO (0.05% TFA)— 95% acetonitriie in 2.0 min; 85%

acetonitrile 0.4 min — 4% acetonitrile in 0.05 min; 1 mi/min.

Mass specitrometry
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R7 X~ R8N,, R14R6 R2 3 R3 2 3R5 R4 Therefore, some of the
enantiomers of the ortho-, meta- and para-amines used (2-, 3- 10 or
4-(1,2,3,4-tetrahydroisoquinoiin-4-yl)phenylamine, for example 2-, 3- or
4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine),
~ were -separated on chiral phase, as described in W02004085404.

WO 208882083 @amines of the formula VIII can be prepared as desgdet®Pna65/614127
W02004085404, for example: racemic para-amine:
4-(6,8-dichloro-2-methyl-1,2,3,4-tetragydro 15

e SRS i ety B
methoéeﬁéglﬂl%r%egg%r@%@%é)w@&h@m'ﬂ%t?ﬁgﬁ%giﬁ@@'ﬂi&ﬂ?@éﬂ%ﬂ times

,4-tetrahydroisoquinolin-4-yl)phenylamine (example 3, intermediate 5)
reportemhdelaisste thmsiosep aatéairothéiP daRMIBTREICASh e ERitiBelae compound,
as wad \MARHEBRARE 125 SXGBBIRIRRARIANGEIGRINRUHPRAIREHBINSNED

(S)-4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamin
e (example 42, intermediate 1, enantiomer B); meta-amine:
Exam;!lﬁ)ﬁ-@g&f&?ﬁ@@rﬁd&'@%@thyﬁ-ﬂ 2,3 4-tetrahydroisoguinolin-4-yl)phenyll-

.2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (example 20, intermediate,
imidazgfigitfmhérd@i$isitho-amine: _
(R)-2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahygyoisoquinolin-
4-yl)phenylamine (example 41, in%émediate , ntiomer B). 25
2-(6,8-Dichloro-2-cyclopropyl-1,2, ,Z{-tet ahydgpisodjtiinolin-4-yl)phenylami

prepared as described in

gas such as argon in standard |

a) Ethyl {3-[44(6,8«5ichioro».?—methyﬁ 2,3, 4-tetrahydroisoquinolin-4-yhphenyllureido}-

acetate hydrochlorids;

ct i ﬁ*\j\
N.__N
/I \g O_/\
cl =
HCI
N

|
4-(86,8-Dichloro-2-methyl-1,2,3 4-tefrahydroisoquinolin-4-yliphenylamine (95 mg;
preparation as described in W02004085404) was dissolved in acetonitrile (2 mi) and
ethyl isocyanatoacetate (30 mg) was added dropwise with stirring. After 4 hours, the
solution was concentrated and the residue purified by means of preparative HPLC.

- The fractions comprising product were combined, the acetonitrile was removed on a

rotary evaporator, and the aqueous residue was neutralized with potassium carbonate
and extracted three times with ethyl acetate. Drying over magnesium sulfate was
folliowed by concentration to dryness. The residue was taken up with agueous
hydrochioric acid and freeze-dried. '1'07 mg of the desired compound were obtained.
LC-MS Rt (A): 1.14 min; |

IM+HT]: 436.5
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5 reaction vessels such as one-, two- or three-neck flasks which, when
required, were equipped with stirrers, coolers, dropping funnels and the
like. The solvents were, unless stated otherwise, drawn off on a rotary/
evaporator in suitable vacuum and at suitable temperature. 10
Conditions: Preparative HPLC: The preparative HPLC was performed
3 4kgsfollowing conditions: stationary phase: Merck Purg {?5’65&}014127
(10 NM) 250 x 25 mm 15 mobile phase: 90% H20 (0.05% TF
acetonitrile in 40 min; 25 mi/min Angfytical HPLC/MS HPLC methods 20
Method A: stationary phase: YMC J' sphere ODS H80 20 x 2.1 mm mobile
b} 3-[4n{fa8e istiprrametbsbd Frat-dedeavebipisamia min-4 vhiphesglimidazolidine-
2, 4,d,5§1@ton|trlle 0.5 min -3 10% acetonitrile in 0.05 min; 1 ml/min. 25 Method
B: stationary phase: YMC J'sphere ODS H80 20 x 2.1 mm mobile phase:

Ethy! {3¢s Chres vy %mtf%% %&ﬂoﬁﬁﬁ%}fﬁ@@ﬁﬁﬁ!@%ﬁ@%ﬁﬂﬂ&t@ﬂdo}

acetat&HWydrddhBrRion /88 mifkal ShMass ErastpereNdrochioric
2006/074813 P /EP 005/01412 52T e mass sp ectrometer was :

acid (?@ohHféwafﬁeéﬂgﬁ%#tﬁ@mbe@(ﬂ@em)rwwwr«ﬂgﬁoﬁirﬁmﬁ@atbgéa hours. After
coohn@%‘ﬁ@%@@é@%@%ﬁ{%é&%@i%@%@&&%@ h@ 8 IRRLOSHERSSY .

‘ orted relate to the signal maximum of the ion current of the appropriate
LC-M St pbun'd S&as obtained i in the LC-MS coupling with the above HPLC

(M+H*§P3EHigNS- 5

Example 2: 3-[4-((S)-6,8-Dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yiyphenyl]-
imidazolidine-2,4-dione hydrochloride

Ao

N

- -
o : :
T
cl
Exampié 2 was synthesized anaiogously fo example 1. The (S)-4-(6,8-dichloro-
2-methyl-1,2,3,4-tetrahydroisoqguinolin-4-yl)phenylamine required for this purpose

(enantiomer B, preparation as described in W0O2004085404) was obtained from the
racemate by separation on chiral phase. '

LC-MS Rt (B): 0.89 min;
IM+H*]: 390.1

Example 3: 3—[3—(6,8—Dichloro~2-methyi-1 2,3, 4tetrahydroisoguinolin-4-yliphenyil-
imidazolidine-2,4-dione -



10

15

Example 1:
3-[4-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
imidazolidihe-2,4-dione CI NCI NH 0 CIN | a) Ethyl
{3-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljureid
0}- 10 acetate hydrochloride; CIHH O NY ~0" CI 0 N HCi 1 4-(6;

WO 286@ighisna-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylparing ¥2605/014127

mg; preparation as described in W02004085404) was dissolved in
acetonitriie (2 ml) and ethyl isocyanaggacetate (30 mg) was added
dropwise with stirring. After 4 hours, the 15 solution was concentrated and
the residue purified by means of prepara LC. The fractions
comprising product were combined, the acgtonitiife was removed on a
rotary evaporator, and the ldéeous; due Wﬁs neutralized with
potassium carbonate and extracted-yzee times with ethyl acetate. Drying
over magnesium sulfate W% followed by concentration to dryness. The
residue was taken up with E =0UsrZ0 hydrochloric acid and freeze-dried.
107 mg of the desired compo -;n pere pbtained. LC-MS Rt (A): 1.14 min;
[M+H+]: 436.5 TWO 2006/074818 PCT/EP2005/014127 53 b)
3-[4-(6,8-DichIoro-2-methyl-1,2,3,34-tetrahydroisoquinoIin-4-yI)phenyI]imida

Examﬁ?é@r\]ﬁészsd)'r}ﬂii?g&zed analogously fo example 1. The 3~(6,8-dichloro-2-methyi-

1,2,3,4-tetrahydroisoquinolin-4-yphenylamine reqguired for this purpose was prepared.
as described in WG2004085404.

LC-MS Rt (A): 0.96 min;
[M+H*]: 380.3

Exampie 4: 3-[3-({S}-6,8-Dichiore-2-methyl-1,2, 3 4-tetrahydroisoquinolin-4-ylyphenyi]-
imidazolidine-2,4-dione hydrochioride

OY\NH
HCl NW({)
N

Ci
Example 4 was synthesized analogously to example 1. The (S)-3-(6,8-dichioro-
2-methyl-1 ,2,3,4-te'tr.ahycirbis_oq&inoiin-é»-yi)phenyiamine required for this purpose
(enantiomer B, preparation as described in W02004085404) was obtained from the

racemate by separation on chiral phase.

LC-MS Rt (B): 0.90 min;

[M+H"]: 390.0

Example &: 3-—[2-(6,B-Dichioro—Z—methyi—i,2,3,4~tetr-ahydroisoquinoiin-ti--yf)pheny!}~ '

imidazolidine-2,4-dione hydrochioride
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Ethyl _ _
{3-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]ureid
o}- acetate hydrochloride (30 mg) was initially charged. Water (3 ml) and
10% hydrochloric 5 acid (231 pl) were added and subsequently refluxed
with stirring for three hours. After cooling and freeze-drying of the reaction

WO 20g(it"814 white solid was obtained. LC-MS P.t (A): 0.98 MpdNMAaPebhos/014127
390.4 10 Example 2:
3-[4-((S)-6,8-Dichloro-2-methyl-1,2,3¥tetrahydroisoquinolin-4-yi)phenyl]-
imidazolidine-2,4-dione hydrochloride H Oi\H/--O Ha a Example 2 was
synthesized analogously to exampfe 1'<fhe (§)-4-(6,8-dichloro-
2-methyl-1,2,3,4-tetrahydrgiggquinglin-4 IEE nylamine required for this
purpose 15 (enantiomer B, preparation as 'gescyiped in W02004085404)

geparatied on chiral phase. LC-MS Rt

(B): 0.89 min; [M+H+]: 3904, 206X : _
3-[3-(6,8-Dichioro-2-methyl-1; -tetrgydroisoquinolin-4-yl)phenyl]-

HCI O Cl11:1 gN~ CI Examplg;3 was synthesized analogously to
. example 1. The 3-(6,8-dichloro-2-methyl-
ExampleSwetsrriaoied ansitoaualpte sampie lediied-(6: Snlighippodemethyi-

1,2,3 MM RASRAERSbquinolin-4-yl)phenylamine required for this purpose was obtained

as described in W0O2004085404,
LC-MS Rt (A): 1.04 min;
[M+H*): 380.4

Example 6: 3-[2-((R)-6,8-Dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-y)phenyil-
imidazolidine-2,4-dione hydrochioride

N NH

Ci
e
cl |
Example € was syntheéized analogously fo example 1. The (R)-2-(6,8-dichloro-
2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yljphenytamine required for this purpose
(énantéomer B, preparation as described in \(’\@2004085404) was obtained from the

racernate by separation on chiral phase.
LC-MS Rt (B): 0.98 min;

M+H*]: 390.0

Exampile 7: 1-[2-((R)}-8,8-Dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyil-
pyrrolidine-2,5-dione hydrochloride
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as described in W02004085404. 5 LC-MS Rt (A): 0.96 min; [M+H+]:
390.3 Example 4:
3-[3-((S)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)-
imidazolidine-2,4-dione hydrochloride O rNNH HCIfN O CI 10 Cl
Example 4 was synthesized analogously to example 1. The

WO 2088/874@883dichloro- PCT/EP2005/014127
2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenylamine required for this
purpose (enantiomer B, preparation 28 described in W02004085404) was
obtained from the racemate by sepagation on chiral phase. 15 LC-MS Rt
(B): 0.90 min; [M+H+]: 390.0 Exarf <
3-[2-(6,8-Dichloro-2-methyl-1,2,3,4

synthesized analogously tog
1,2,3,4-tetrahydroisoquinofi
was obtained as described in W0200

Cl

085204. GiEC-MS Rt (A): 1.04 min;

{(R)-2-(6,8-Dichioro-2-methyl-1,2,3 4-tetrahydroisoquinofin-4-yl)phenyiamine (100 mg:
enantiomer B, preparation as described in WO2004085404) was initially charged in a
flask together with succinic acid (568 mg). To this was added polyphosphoric acid
{approx. 2 mi). The reaction mixiure was subsequently stirred at 135°C. After 4 hours,
a little more succinic acid (~9 mg) was added. After a further 2 h at 135°C, the mixture
was left to stand at room tempearature overnight. For workup, the mixtﬁre was poured
onio ice-water, and the acidic phase was adjusted to pH 10 with saturated potassium.
carbonate solution and then extracted three times with ethyl acetate. The combined '
organic phases were washed once with water, dried over magnesium suifate, filtered
and concentrated. The crude product was purified by means of preparative HPLC. The
fractions comprising product were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue was neutralized with potassium carbonate and

extracted three times with ethyi acetate. It was dried over magnesium sulfate, then

- fittered and concentrated to dryness. The residue was taken up with agueous

~ hydrochioric acid and freeze-dried.

LC-MS Rt (B): 1.03 min;

IM+H*]: 389.0

Example 8: 6,8-Dich!oro-4—{4-(1 ,-dioxo-1-1%[1,2 S)thiadiazofidin-2-yl)phenyl}-2-methyl-

1,2,3,4-tetrahydroisoquinoline



10

15

20

[M+H+]; 390.4 Example 6: 3-[2-((R)-6,8-Dichloro-2-methyl-
1,2,3,4-tetrahydroisoquinofin-4-yl)phenyf]- imidazolidine-2,4-dione
hydrochloride 0 HCI CI Nj NH 10 C! Example 6 was synthesized
analogously to example 1 The (R)-2-(6,8-dichloro- 2-methyl-
1,2,3,4-tetrahydroisoquinofin-4-yl)phenylamine required for this purpose

WO 2Ranigner B, preparation as described in W02004085404)§@§ 14127
from the racemate by separation on chiral phase. 15 LC-MS Rt (B
min; [M+H+]: 390.0 Example 7:
1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yl)phenyl]-
pyrrolidine-2,5-dione hydrochloride{qVO 6/074813
PCT/EP2005/014127 56 0 N Cl 0 Rx{Cl
(R)-2-(6,8-Dichloro-2-methyl- 1,2,3€§t/§ran dr0|soqumolln -4- yI)phenylamln
e (100 mg; enantiomer B, preparation as|described in W02004085404)
was initially charged in a flask togetherwit.succinic acid (58 mg). To this
was added polyphosphoric acid 5 (ap mI). The reaction mixture
was subsequently stirred at 135C. AftersHours, a little more succinic
acid (-9 mg) was added. After a further 2 h at 135C, the mixture was left
to stand at room temperature o ernigh Fory orkup, the mixture was
poured onto ice-water, and the @ eNNas adjusted to pH 10 with
saturated potassium

Ci

E-Chloroethytamine hydrochioride (75 mg) was stirred with sulfuryl chloride (0.32 ml) in
acetonitrile (10 ml) at 75-80°C overnight. The mixture cooled to room temperature was
concentrated and the residue taken up with absolute ether (1 mi). The ether phase

comprising the chlorosulfonamide was added dropwise to a solution of 4-(6,8~dichioro-

- 2-methyi-1 2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (110 mg, preparation as

described in WO2004085404), absolute diethyl ether (1 ml) and tristhylamine (85 i) at
~70°C. After the addition had ended, the reaction mixture was aliowed to come o room
temperature and stirred for a further 2.5 h.I-Subsequentiy, it was admixed with a
mixture of water and saturated sodium hydrogencarbonate soiution (3:1) and a little
more ether was added. The phases were separated and the aqueous phase was
extracted twice with diethyl ether. The combined ether phases were dried over

magnesium sulfate, filtered and concentrated.

‘The crude product was purified by means of preparative HPLC. The fractions

comprising product were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue was neutralized with potassium carboriate and
extracted three times with dichioromethane. it was dried over magnesium sulfate, then
filtered and concentrated to dryness. A portion of the product thus obtained (20 mg)
was dissolved in DMSO (0.5 ml), admixed with potassium carbonate (6.2 mg) and

stirred at room temperature for six hours. After storing in a freezer cabinet overnight,

the DMSO was removed under high vacuum and the residue admixed with a little
water, saturated sodium hydrogencarbonate solution and ether, The phases were
separated and the aqueous phase was extracted twice more with diethyl ether. The



10

carbonate solution and then extracted three times with ethyl acetate. The

- combined 10 organic phases were washed once with water, dried over
magnesium sulfate, filtered and concentrated. The crude product was
purified by means of preparative HPLC. The fractions comprising product
were combined, the acetonitrile was removed on a rotary evaporator, and

WO 2006/¢i86us residue was neutralized with potassium carbonB(eTAEF2005/014127

extracted three times with ethyl acetate. It was dried over magnesium
sulfate, then 15 filtered and concentrafed to dryness. The residue was

combi&%gggmgfﬂ%%]% g%%&o Xagﬁg%ﬁfé@f‘u‘?ﬁ reaEs ARG Ma BiiBintrated.
The crgspibiond-w4s-pLifieid iy FRE[S D6 preRtiEaibveinPL) shen jipotiorghy| |

sl b T N GG B
evapossioecanitiitsrgyechorraide:3eaa Ny Ealites e polaspm SaBonate and
extrac?ﬁvt? tHIZ! tﬁﬁ@s@%ﬁ”ﬁ%ﬁ?&]&ﬂw RHROM (RS RILLE VRSP rﬁggﬁ%m&ﬁ%‘ then

. the residue taken up with absolute ether (1 ml). The ether phase 5
fiteredcanghiomepicatatbtosiifbramidasvERsititfow dfopliie 4o Wi IaaURYS
hvdiodil8.8-dighlara: 2-methylzl 2,3,4-tetrahydroisoquinolin-4-yl)phenylamine
hydro i:f‘i"(‘)I m@?‘ﬁrgparaﬁon as described in W02004085404), absolute diethyl

- LC-M@MRefR): ifamditriethylamine (85 pl) at -70C. After the addition had

M+H ﬁngeg ihe reaction mixture was allowed to come to room temperature
f -and Stirted for a further 2.5 h. Subsequently, it was admixed with a 10
mixture of water and saturated sodium hydrogencarbonate solution (3:1)

. and a little more ether.was added. The er I . |
stertr L SR R RS I A R e PR, B Bmericany

pure fethergibibes coeresgiediogedicadynadioracitifatbe fitdeadrgndompounds were
_.COo cenﬁratgg
prepared anaiogously.



15 The crude product was purified by means of preparative HPLC. The
fractions comprising product were combined, the acetonitrile was
removed on a rotary evaporator, and the aqueous residue was
neutralized with potassium carbonate and extracted three times with
dichioromethane. It was dried over magnesium sulfate, then filtered and

WO 26888eaipded to dryness. A portion of the product thus obtainged 3035614127
20 was dissolved in DMSO (0.5 ml), admixed with potassium carbonate
(6.2 mg) and stirred at room temperaggre for six hours. After storing in a
freezer cabinet overnight, the DMSO was removed under high vacuum
and the residue admixed with a little water, saturated sodium hydrogen

carbonate solution and ether. The phases Wekg gdangdnhe LC-MS
Examadpigous phase Siascexteacted twice ngale with diethyl ether. The WO o
2006/074813 PCT/EP2005/014127 |58 comErPEmts phdddsivére dridbimin]

overmagnesium Suiiate, filtered and concentrated. The [crude product
was|purified by of preparative HPLC. The fractions comprising
product were combig&ththe &cetonitrile was removed on a rotary
evaporaigr, and the aque'dq s residu aé\_q@? 1eutraL’zzed with pé@.%&um 03 (B
carbonate ard 5% tragte e times With dichloromethan El\zsyuaFS drie‘[j (B)
over magnesjupxsulfate, then filtered and jconcentrated to dryness. The
residue was taken up with aqueous ; hydrochloric 0L4U QDU 16 Gc cr etA.
LC-MS Rt (B):4.02 min; [M+H+]: 412.1 10 Starting from;the

g

COrTEspondingamimnes; some of whith-were used-imenantiomericatty jpure
form, and the correspondingidicarbgxylic acids, the following compounds
were prepared analagous 0O 2006/074813 PCT/EP2005/014127; 59
Example Structurna gously MS LC-MS to exarrnples[gdfgl'] Rt

4plmin] 389.0 9 I CI €17 1.03 (B) HCI v ' 1.05 (B)
o ~ (ESIH)

Ci

| 403.0
HCI 7 1.06 (B)
(ESIH)

11

SN | 403.0
12 o ' HCI 7 - 1.04 (B)
m o | (ESIH) |
~




U(ESI+} I~c 0\ 0387.0 10CIHC!7ESI 1.05(B) WN~ciO 11 C"

403d HCI 7 1.06 (B) (ESI) CIO 0 A N 103.0 12 Cl 0 HCI 7 {ESI+}1.04
(B) WN~ ClI WO 2006/074813 PC /EP20051014127 60 Example
Structure Salt Analogously MS LC-MS ff to example [M+H’] Rt [min] oNo
ti 1389.0 13 HCI 7 0.97 (B) (ESI+) CIS 14 HCI 7 389.0 0.96 (B) CI

WO 20867174813 PCT/EP2005/614127
60
Analogously MS LC-MS
Example Struciure Salt ]
: to example | [M+H] Rt [min]
OJ\}QO
383.0 :
13 HCl 7 ‘ 0.97 (B)
(ESITY |
Chw | )
T
Cl
o%o
14 : HCI 7 0.96 (B)
N : (ESHH)
| AN
NN
Cl
OINIO
403.1 _
15 HCI 7 0.97 (B8)
(ESIH)
Cin_
= N
- Ci




CIONO1403.1 15/HCI 7 (ESE+) 0.97 (B) C~N~, CIWO
2006/074813 PCT/EP2005/014127 61 Example Structure Salt
Analogously MS LC-MS to example [M+H*] Rt [min] { ON O 403.1 16

HCI 7 0.96 (B) (ES+)N\' ClIOill\~0389,1 17 HCI 7 0.97 (B) C{

(ESI+) C[O N O1i403.1 18 HCI 7 0.98 (B) CI (ESf+) N~, |

WO 2006/074813 PCT/EP2005/014127
61
Analogously MS - LC-MS
Example Structure Salt 1 -
to example | [M+H"] Rt [min]
_ 403.1
16 HCI 7 0.96 (B)
(ESIH) o
Ci N
T
ct o
5
q
o \© 389.1
17 HCI 7 0.87 (B)
cl ~ (ESIY)
T
Cl
&)
N j N
e = 403.1 -
18 HC 7 0.98 (B)
Chl : ' (ESIH)
O
|
Cl
OJ\—;\&O
© 387.0
18 : HCI 7 - 1.05(B) -
- i (ESIT) -
T
Cl




C{ 0019 HCI7387.01.05(B) c{(ESI+) C{WO 2006/074813
PCTIEP2005/014127 62 1 Analogously MS LC-MS Example Structure
Salt to example [M+H1 Rt [min] O N 387.0 20 CI HCI 7 (ESI+) 1.12 (B)
NvCIA ONO431.1 HCI7.11.20 (B) (ESI+) CIIN\CI0415.0 22 CI\
HCI 7 (ESI+) 1.19(B) CIO0 I/N1 443.123C'I\OHCI 7 (ESI+) 1.31 (B)

WO 2006/074813 PCT/EP2005/014127
62 |
Analogously MS LC-MS
| Example Structure Salt . .
to example | [M+H"] Rt [min]
387.0
20 HCI 7 1.12 (B)
(ESIH) ‘
_ 431.1
27 HCI 7 1.20 (B)
(ESHH)
415.0
22 HCI 7 1.19 (B)
(ESI™)
4431
23 HCI 7 ' 1.31 (B)
(ESI)




Cl WO 2006/074813 PCJEP20051014127 63 Example Structure Salt
Analogously MS LC-MS to example [M+H'] Rt [min] 0/ 375.0 24 Cl o
TFA{7 (ESI+) 1.04 (B) NHICI Qj417.0 25 CITFA 7 1.15 (B) O (ESI+)
CIIV WOl N445.1 26 Clo TFA 7 (ESi+) 1.24 (B) CI0{ N 403.0 27 C{
HCI71.07 (B) I/ (ESI+) NOOCI I ~N417.0 28CIl 10 TFA 7 (ESI+)
WO 2&0%%9%19'\' Cl WO 2006/074813 PCT/EP2005/014127

PCT/EP2H05/014127
63
Analogously MS LC-MS
Example Structure Salt .
to example | [M+H"] Rt [min]
O
o4 o iig 375.0
- TFA 7 1.04 (B)
7T o 1 (ESI)
T/ NH
Cl
- Qg
N 417.0
25 Ci : TFA 7 1.15 (B)
o (ESIT)
N
Cl
Ol ¢
NT N 445.1
26 Gl ) TFA 7 ' 1.24 (B)
1o ' (ESIT)
No
Cl
X o
] 0
_ P
i N ‘ 403.0 '
27 ct ' HCl 7 1.07 (B)
ol (ESIH)
N
i
Ol g
N : : 417.0
28 Ci : ' TFA 7 1.16 (B)
o (ESIt)
N
Cl




64 Example Structure 1 Salt Analogously MS LC-MS to example [M+H"]
Rt [min] 0431.1 29 CI TFA 7 (ESI+) 1.19 (B) CI 0-,N 0417.0 30 Cl
OTFA 7 1.15 (B) (ESI+) Cl0cl 417.0 311\ TFA71.13(B) N (ESI+) CI
0415.0 32 CIHCI 7 1.21 (B) ON 0 (ESi+) Cl WO 2006/074813 _
PCT/EP2005/014127 65 Example Structure Salt Analogously MS LC-MS

W0 26e€samRle IM+HL Rt [min] O N 415.0 33 CI HCI 7 1.21 (3) gESbshdalo14127

64
Analogously MS LC-MS
Example Structure Salt
. to example | [M+H"] Rt [min]
L]
: N
o 431.1
29 NN | TFA 7 1.19 (B)
T ESIT)
= \/’N‘\
&
P
Z N \ |
' 417.0
30 | Ci O TEA 7 | 1.15 (B)
o+ .
| ‘ (ESIT) .
N
Cl
I
H N :
, i : _ 417.0
31 o TFA 7 | 1.13 (B)
| A - (ESI*)
~ _
Cl
O J
!
N | 415.0
32 ci ' /| HCl 7 | 1.21(B)
o° (ESIF)
v |
Cl _




O N 388.0 34 CG O HCI 7 (ESI+) 1.06 (B) CI Example 35:
1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
pyrrolidin-2-one trifluoroacetate \O /N CIvO N---F!OH CIF 5 a)
N-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
4- hydroxybutyramlde WO 2006/074813 PCT/EP2005/014127 66 00 N H

WO 2@?’89% é Dichloro-2-methyl-1,2,3,4- tetrahydroisoquinofin-4-§§Mﬁ%gﬁ${ﬁ 14127

e (100 mg, enantiomer B, preparati ans described in W02004085404)

was initially charged with y-butyrolactdne (84 mq) in abs. THE (8 ml), and

thenisodium hexamethyldisilazide 5 (NaHMBSabW:H,F 0.654%l) WclS LC-MS
Exampigiad dropwiseHreetUithin 15 min| A& stirring_at- .

ice hath was removed and the mixture was|s hlrreaa foPs furtl'ﬁ) n@ﬁ heF:“‘t [min] _
reaction was admj m with saturated ammonium chloridg solution (0.6 ml),

ethyl acetate and . The phlases were separated and the aqueous

phage was extracteg-twice witly ethyl acetate. The combjned organic

phases were washe with saturated sodium chlgride $glgtion,

33dried dv gsiim_sulf fiteredr@d |concentrated; The crude | 1.21 {B)

product waf puri fied byl n@ans of preparative HPLC. The  (ESI™)
-

mW

Ci

389.0
HCI 7 1.06 (B)

34
(ESIY)

Example 35: 1-[2-{(R)-6,8-Dichioro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl}-

pyrroiidin-2-one trifluoroacetate

Cl [\ o
F.
A K,
F
Cl F

5 a) N-[2-((R}-6,8-Dichloro-2-methyi-1 2,3 ,4-tetrahydroisoquinolin-4-yl)phenyi}-
4-hydroxybutyramide
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fractions comprising product were combined, the acetonitriie was removed
on a rotary evaporator, and the aqueous residue was neutralized with
potassium carbonate and extracted three times with dichloromethane.
After the combined dichioromethane 15 phases had been dried over
magnesium sulfate, they were filtered and concentrated to dryness.

WO 2086/045Rs (B): 0.98 min; [M+H+]: 393.1 20 b) PCT/EP2005/014127

1-[2-((R)-6,8-Dichloro-2-methyl-
1,2,3,4-tetrahydroisoquinolin-4-yl)phg@yl]pyrrolidin- 2-one trifluoroacetate
~ IN-[2-((R)-6,8-Dichloro-2-methyl-1,2,
3,4-tetrahydroisoquinolin-4-yl)phe f' ARydro
was dissolved in absolute THE (4 d triethhylamine (77 pl) and a
solution of methanesulfonyl chloride™&4 ply (0.5 ml) was added

dropwise. 25 After stirrir}g at room temperattre for]six hours, the THE was
drawn off and the residu X0 »

hydrogencarbonate solution.xtra ting t e WO 2006/074813
PCT/EP2005/014127 67 times-with ethyl asetate, the combined organic
phases were dried over magnegium sulfate, filtered and concentrated. A

portion of the residue (44 mg) a\s dissolved in absolute THE (2 ml) and
(R)-2-(5S1ERHISRDLHEMWAS Ze0letbirfGdishig piReRdBhanimine (100 mg,

examethyldisilazide (96 pl) was added.dr ' ithin 10 mip. .
enantiomss ity AR A RGO e A rS A shpeosd wit
y-butytBR:igehatsamamaredT Aftes k) hathetreactotinmshastamethyiisilazide

saturated ammonium chloride %Islijigrl]%g (0.2 ml) f\BQ#\]/at%{. Tﬂg mlxtli{ﬁer sfirrin
(NaHM{AS (R ErifraliEd fﬁt‘é@’ﬂﬁ@é fIVE&fite’ b ofganic 9
at 0°CRBASESWArarkiRg ovRn Magnesivverl iate tikiendcaedvesrstimichfed a further
The crude product was purified by means of preparative HPLC. The 1
2 h. TR R R BB BRI WA P AR (AL IR SR Tam R ™
ethyl SRIRRISERE WUAROEler phiaddbananpemmrasidiienddbaagualinedphise was

- butyramide (100 mg)

e S R B M B e oo

with sanagnedisousiiateidhdy welditite ditbantveomsegtresishicsfstediiasd and
concer%tcr:élﬁ\tgg.%@%ﬁr&&f@%@hd was purified by means of preparative HPLC. The
fractions comprising product were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue was neutralized with potassium carbonate and
exiracted three times with dichloromethane. After the combined dichloromethane
phases had been dried over magnesium sulfate, they wers filtered and concentrated'to
dryness. '

LC-MS Rt (B): 0.98 min,

TM+H*T: 383.1

b) 1-[2-((R)-6,8-Dichloro-2-methyi-1 ,2,3,4—tetrahydro§30quinoiin@—yi)phenyi]pyrrolidin-
2-one trifluoroacetate

N-[IZ-((R)—&8—Dichioro»2~methyl~1 ,2,3 A-tefrahydroisoquinolin-4-yliphenyll-4-hydroxy-
bUtyramidé (100 mg) was ciissoived in absolute THF (4 ml), and triethylamine (77 i)
and a solution of methanesulfonyl chioride (44 yl} in THF (0.5 mi) was added dropwise.
After stirring at room temperature for six hours, the THF was drawn off and the residue

admixed with safurated sodium hydrogencarbonate solution. After extracting three



[M+H+]: 375.1 Example 36: :
1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]-

~ pyrrolidin-2-one hydrochloride HCI N6 CI 20 Cl a)
4-Chioro-N-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yl
)phenyl]- butyramide WO 2006/074813 PC /EP2005/014127 68 (:~N CI (

WO 2006874313 PCT/EP2005/014127

2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenylamin
e (250 mg) was dissolved in abs. TAF (20 ml). 4-Chiorobutyryl chloride

. 5 d, triethylamine_.(208 pl i i1l _ ' :
mes L NG e A WA
suifatepfiterighhtbecorasitnateid ke ks saidbetrasid e ¢Fhenge sitsedigaiived in

' .of tive. HPLC, ] ' iSi :
soson 02 R PSREIR e R oG LA e G v
sodiunatesansieddisiaride fe6td)ivas widdeddionp et ogéricat Bonite Sulsequently,

s e mi R e L B R R P e e

After 1chinGener bt yassaiOCG MY Eh salipploaumoRikoBtiansE. solution

02 i S HEE TR Dl It S s dmes i sy acsipe: ™e
combityedb kiuiiFaricoplaispdruatiodded over magnesium sulfate, filtered and
concs TR AL SRS d it g sang oo

10 fractiofinsigrppriglenradyct were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue.\‘was neutralized with potassium carbonate and

. extracted three times with dichloromethane. After the combined dichioromethane |

phases had been dried over magnasium sulfate, they were fillered and concentrated to
dryness. |

15  LC-MS Rt (B): 1.04 min;

[M+H*]: 375.1

Example 36: ‘i-{2—((R)—€3,BﬂDEChioro-Q-methyi—'i,2,3,4-tetrahydroisoquinoiin—4~y%‘)pheny§]~
pyrrolidin-2-one hydrochloride

20 ‘ .
a) 4-Chloro-N-[2-((R)-6,8-dichioro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-

“butyramide
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dried potassium carbonate (250 mg) was added. With exclusion of
moisture, the 20 mixture was stirred vigorously at room temperature for 4
h. After standing overnight, the reaction mixture was diluted with water
(50 ml) and then extracted three times with ethyl acetate. The combined
extracts were dried over magnesium sulfate, filtered and concentrated.
WO 2086{8768&1due was purified by means of preparative HPLC. THE &R RES5/014127

comprising product were combined, the acetonitrile was removed on a
rotary 25 evaporator, and the aqueo@% residue was neutralized with
sodium hydrogencarbonate and extracted three times with ethyl acetate.

hasg

n dij

After the combined ethyl acetatej s WO006/074813
PCT/EP2005/014127 69 had b bt
were filtered and concentrated to drynesdNThe tesidue was dissolved in
water/acetonitrile ang-adjusted to pH 2 with 0.1 N HCI. After freeze-drying
overnight, the desired progluctt§16 my) was obtaingd as a white powder.
5LC-MS Rt (B): 1.06 min +]: 375.1 Example ?:
1-[2-((R)-6,8-Dichloro-2-cyctgpropy-1, 2, 3;4-tetrahydroisoquinolin-4-yl)-

phenylj pyrrolid in-2-one HCIIQ NV Ci'P~DN ~_ 7 10 Cl The title

compound was synthesized Qtlarting from .

- - | - r - . . v . \
2 R Tahyaroiscqunoln-toylphegylamine (250 mg
was disgRiksgbiisBb® dximEle rab. E&D?srﬂwmg orpe ({9 fumeignddrigthylamine
(208 ul?%@@dﬁ%ﬁ with stirring. The mixiure was stirred at room temperature for
-[3-((S)-6,8-chhIoro-2-m<_ethy|-1,2,3,4-te;trahy_dr0|soqU|noI|n-4-y%phenylj-

approxp@éﬁdkﬁeg.gt@dmg overnight, the reaction mixture was concentrated and the

residue purified by means of preparative HPLC. The fractions comprising product were
combined, the acetoniiriie was removed on a rotary evaporator, and the aqueous
residue was neutralized with sodium hydrogencarbonate and extracted three fimes
with ethyl acetate. After the combined ethyl acetate phases had been dried over
magnesium sulfate, they were filtered and concentrated to dryness. 290 mg of an oily
product were obtained.

LC-MS Rt (B): 1.14 min;

IM+H*T: 411.0

b) 1-[2-((R}~6,8«Déchloro—2-methyi-1 ,2,3,4~tetrahydroisoquinoiin—4~yt)phenyi]pyrroiidin—

2-one hydrochloride

4—Chioro-_N-£2-((R)-S,8-dichioro~2—methyi~‘l 2,3,4-tetrahydroisoquinolin-4-ylyphenyl]-
butyramide (248 mg) was dissoived i‘n abs. DMSO (10 mi) and finely powdered and
dﬁed potassium carbonate (250 mg) was added. With exclusion of moisture, the
mixture was stirred vigorously at room température for 4 h. After standing overnight,
the reat:tion mixture was diluted with water (50 ml) and then exfracted three times with
ethyl acetate. The combined exiracts were dried over magnesium su!fate,ﬁltered and
concenirated. The residue was purified by means of preparative HPLC. The fractions
comprising product were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue was neufralized with sodium hydrogehcarbonate

and exiracted three times with ethyl acetate. After the combined ethyl acetate phases



ON CI Cl 20 Starting from
(S)-3-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl) WO
2006/074813 PCT/EP2005/014127 70 phenylamine (enantiomer B,
preparation as described in W02004085404) and b-valerolactone,
1-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)-

WO 20060y4piperidin-2-one was synthesized analogously to examterdbpr605/614127
LC-MS Rt (B): 1.05 min; 5 [M+H+]:389.1 Example 39:

1-[2-((R)-6,8-Dichioro-2-methyl-1,2,3ggdetrahydroisoquinolin ;-yl)phenyl]-
imidazolidin-2-one hydr_ochlor'gje a AN ~NH cil? I%I:!ﬂc{ Cl10a)
had b?%%ﬁ%u%ﬁﬁﬁﬁ@&?ﬁ’éﬁ?—é}é-ﬁ?@h%}Wé’l’ﬁf@c@’f@i R APRRRITERIEE R
dwne@@ﬂ?r?")gﬂh@ﬁ?@ﬁ%@i@soﬁ&ﬁh gﬁafé{rfa%tfiitﬁie and ladjust;ad to p%l-ﬁ 2 with
R)-2-(6,8-Dichlorq-2-methyl-1,2 3,4-tetrahydrgisoquinolin-4-yi)phenylamin,
0.1 N iblob; MerETRSHIER SV ETaIibdBh A TERe ROH WA o PHaa gpiained as
a whité/ad@igselved in absolute 15 dichloromethane (5 ml) and admixed with
ticring with 4-nitrophenyl chloroformate (79 mg). After stirring at room
LCM%&% r@&tir

GEPUh, the mixture was left to stand overnight. The next day,
[M+H$L]|:rt§rpg;'4-nitrophenyl chloroformate (10 mg) was added and

‘Example 37: 1-{2-{(R)-6,8-Dichloro-2-cyclopropyi-1,2,3 4-tetrahydroisoquinolin-4-yi)-

~ phenyilpyrrolidin-2-one
HOU ©\ o
Ci :

N
10 | - v -
The titie compound was synthesized starting from 2-((R)-6,8-dichioro-2-cyclopropyi-
1,2,3,4-tetrahydroisoquinoiin-é—yi)phenyiamine (example 41b) analogously to example
36, |
LC-MS Rt (B): 1.12 min;
15 [M+H*: 401.0

- Example 38: 1-{3-((S)-6,8-Dichioro-2-methyi-1,2,3,4-tetrahydroisoquinclin-4-yl)phenyl}-

piperidin-Z-one
C

NN
N

|

| cl
20 Starting from (S8)-3-(6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yi}-
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the mixture was stirred at room temperature for 1 h. The reaction mixture
was concentrated to dryness under reduced pressure and the residue
was dissolved in 20 absolute dichloromethane (5 ml). After addition of
triethylamine (180 pl), a solution of 2-chloroethylamine hydrochloride (61
mgq) in absolute dichloromethane (3 ml) was added dropwise and the
WO 2005igregyvas stirred at room temperature for four hours. WO 2Q06/0P4848/614127
PCT/EP2005/014127 71 Subsequently, the mixture was admixed with
further methylene chloride and dilute7gotassium carbonate solution and

oo B R s Ay A o
5-valeptiattisrRhaAsISvIES e Scdivhasest 2naathyifie D 8 teanhiolinyepapatiotin-4-yl)-

phen;@g@% g\%?é%@%gfg%r%%%%g%% uct were cogr%%lgquéggeaviztsonitme

LC-MBeRt@ized0fithisaturated sodium hydrogencarbonate solution and
extracted three times with ethyl acetate. After the combined ethyl acetate
[M+HTh 888 had been. dried over magnesium sulfate, they were filtered and
concentrated to dryness. 50 mg of the desired product were obtained. 10
LC-MS Rt B) 1.05 min; [M+H+]: 412.1 b
Examplex3qR-H e ieRcrsishirin-Te B Y-l shideratidritrainginehybpheny!l-

imidaZ@dazolidishpaeBndagsloride 15 1-(2-Chloroethyl)-3-[2-((R)-6,
8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)- phenyl]urea (40

mg) was dissolved in absolute DMI) angl admixed with stirring
with potassium carbonate (14 mg).{A tirr'/girat room temperature for
four hours, a little more potassium carbona{é rgg) was added. After
being left to stand overnight, the DM 50 wa\s\e,moved under reduced
pressure, the residue was ad v with a little 20 water and saturated
sodium hydrogencarbonate s& n.andihe reSulting mixture was

subsequently extracted three tinjes Wlth dichloromethane. The combined
organic phases were dried oveEmagnesium sulfate, filtered and

a) 1 e R B B e A S Hab Fin-4-v1-
heny@mmatography on silica gel followed (100/0 to 88/12 25

dichloromethane/methanol within 80 mln) The clean fractions were
combined and Re

J

N NH
H

Ci

N Ci

Ci
{R}-2-(8,8-Dichioro-2-methyl-1,2,3,4-tstranydroisoguinolin-4-yljphenylamine {100 mg,
enantiomer B, preparation as described in WO2004085404) was dissoived in absolute

dichloromethane (56 ml) and admixed with stirring with 4—nitropher}yi chloroformate

- {79 mg). After stirming at room femperature for 4 h, the mixture was left to stand

overnight. The next day, further 4-nitropheny! chioroformate (10 mg) was added and
the mixture was stirred at room temperature' for 1 h. The reaction mixture was
concentrated o dryness under reduced pressure and the residue was dissolved in
absolute dichioromethane (5 ml). After addition of triethylamine (180 pi), a solution of
2-chioroethylamine hydrachioride (61 mg) in absolute dichioromethane {3 mi) was

added dropwise and the mixture was stired at room temperature for four hours.
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the or%é% i Borss8-lichioros2ihg

concentrated to dryness, and the residue was subsequently freeze-dried
with water and a little hydrochloric aC|d LC-MS Rt (B): 1.00 min; [M+H+]
376.0 30 Example 40:
1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinotin-4-yi)phenyl]-
1,3-dihydroimidazol-2-one hydrochloride WO 2006/074813
5/014127 72 0 NANH HCI CI a)

Wwo 28@6?% 8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinofin- 4%%?&%%’ 614127

3-(2,2- dlethoxyethyl Jurea (:~N 'JL' NH,H CIWNO CIr5

(R)-2-(6,8-Dichioro-2-methyl-1,2,3,4- tegrahydrmsoqumolln 4-yl)phenylamin
Subsequentiy, the mieiecwBsS @fé@@pgﬁmnﬁsfmmmmaﬁﬁ dilute

potas&i@%r%%%ﬂé’t@aéeﬂﬁbﬂyaﬁﬁ ﬁg@@%%r?rl% @n%ét%\g & oxye%ﬁytlhree timgs with

chioroformate (64 mg) and subsequent amine
dilute ,ﬁg;ag@ums:a{b@pt@ salgiian. MMWMWErbhagnesmm sulfate and filtration,

f@g{ &rﬁi}%‘?ﬁg@w&%ﬁ%ﬁ%%pa}@p mf-uLC The

3-dihydroimidazol-2-one hydroc

frad’“ﬁfﬁ({ﬁpﬁ%@@fﬂﬁ#@%ﬁ@mQijmitéh%lmfomqalmmm redghpteny’ rotary
evapokatdr{ aAuisiRus I HeR (RPWAY M dissolvarinstrnicaeid .4 mD

and stirred at
&"ydroyercarbonme solution and extracted thres times with ethyl acetate. After the

combined ethyl acetate phases had been. dried over magnesium sulfate, they were
filtered and concentrated to dryness. 50 mg of the desired product were obtained.
LC-MS Rt (B): 1.05 min;

IM+HT]: 412.1

- b) 1-{2-((R)-6,8-Dichioro-2-methyl-1 ,2,3,4-tetrahydroisoquinolin-4-yl)phenyi]-

imidazolidin-2-one hydrochloride

1-{2-Chioroethyl}-3-[2-((R)-6,8-dichioro-2-methyl-1 ,2,3,4-tatrahydroiséquinolin-4-y§)~
phenyljurea (40 mg) was dissolved in absotute DMSO (1 mi) and admixed with stirring
with potassium carbonate (14 mg). After stirring at room temperature for four hours, a
fittle more potassium carbonate (7 mg) was added. After being ie?t to stand overnight,
the DMSO was removed under reduced pressure, the residue was admixed with a littie
water and saturated sodium hydrogencarbonate solution and the re_sulting mixture was

subsequently extracted three times with dichloromethane. The combined organic

phases were dried over magnesium sulfate, filtered .and concentrated. The residue

was purified by means of preparative HPLC, although it was not possibie to remove

-one impurity, so that a further chromatography on silica gel followed {100/0 to 88/12

25

30

dichloromethane/methano! within 80 min). The clean fractions were combined and
concentrated to dryness, and the residue was subsequently freeze-éried with water
and a fittle hydrochloric acid. |

LC-MS Rt (B): 1.00 min;

[IM+H*]: 376.0

Example 40; ?—[2~((R)-5,S-Dichloro-2~methy£-.'! ,2,3,4~ietrahydroisoquinoi-in~4~y!)pheny{]—
1,3-dihydroimidazol-2-one hydrochioride
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room temperature for 2 hours. Subsequently, the mixture was admixed
with water and neutralized with saturated sodium hydrogencarbonate
solution. After extracting three times with ethyl acetate, the combined
organic phases were dried over magnesium sulfate, filtered, concentrated
and purified by means of preparative chromatography. 20 The fractions
WO ~688XFisipg product were combined, the acetonitrile was rempyes/ppBos/014127
rotary evaporator, and the aqueous residue was neutralized with saturated
sodium hydrogencarbonate solutiongnd extracted three times with ethyl
acetate. After the WO 2006/074813 PC IEP2005/014127 73 combined
ethyl acetate phases had been driee’owgr magnesium sulfate, they were
filtered and concentrated to drynes residye was taken up with
aqueous HCI and freeze-dried. LC= iQES}m{min; 5 [M+H+]:374.0

Example 41: —
3-[2-((R)-6,8-Dichloro- 2 siopropyl ,233,4-tetrahydroisoquinoiin-4-yl)- p
henyl[thiazolidine-2, eHIS;.l;u\WJ Cl 10 a)

1-(2-Aminophenyl)-2-[cycioprofps ftarobenzyl)amino]ethanol and
2-{2-[cyciopropyl(2,4-dichlorob nzyl)amlno] 1-methoxyethyl}phenylamine
iNHCI7/NH2 CI'\7NN2&!'0OH CI Cl

a) 1-2IRE M&%P@Q%ézﬂgﬁW%Omn@ﬁmwéaamww%wace

3-(2,2-diethoxyethyljurea

Cl * G

ST
o

{R}-2~(8,8-Dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl phenylamine (75 myg,

enantiomer B, preparation as described in W02004085404) was reacted analogously
to eéxample 25 a) with 4-nitfrophenyl chiorofarmate (64 mg) and subsequently with
2,2-diethoxyethylamine (46 mg).

LC-MS Rt (B): 1.14 min;

[M+H*]: 466.1

'b) 1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-

1,3-dihydroimidazoi-2-one hydrochloride

1-j2-({R)-6,8-Dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyi}-
3-(2,2-diethoxyethylurea (65 mg) was dissolved in formic acid (0.4 mi) and stirred at
room température for 2 hours. Subsequently, the mixture was admixed with water and
heutraiized with saturated sodium hydrogencarbonate soiution. After extracting three
times with ethyl acetate, the combined organic phases were dried over magnesium
sulfate, filtered, concentrated and purified by means of preparative chromatography.’
The fréctions comprising product were combined, the acetonitrile was removed on a
rotary evaporator, and the agueous residue was neutralized with saturated sodium
hydrogencarbonate solution and extracted three times with ethyl acetate. After the
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15 (46 g, obtained analogously to example 15 in WO 03 48129) was
dissolved in methanol (250 ml). 30% sodium methoxide solution was
added thereto with stirring and then the mixture was refluxed for 10 h. To
complete the reaction, solid sodium methoxide (10 g) was added and the
mixture was refluxed for a further 4 h. For workup, the reaction mixture

WO 267034gegquently added to 1.5 | of ice-water and eluted 20 fhyee 5/014127
with ethyl acetate. The combined ethyl acetate phases were washed once
with saturated sodium chloride solutign, then dried with magnesium
sulfate, filtered and concentrated. After chromatographic purification on

combigg £HuI 3285356 RS SRDBAST A8 e ALaIEMR0ORRINESIIM A4ilfate, they were
filtered dRcPEORORReMAY k

ki oﬂfﬁ%@ﬁﬁ{“ﬁff’%‘%@ REEAKIAMAREHG80us HC! and
freezexdrigtly clopropyl(2,4-dichlorobenzyl)amino]-1- methoxyethyl}phenylamlne
LC-MS REMSRILBYHR;18 min; [M+H+]: 365.0 and 5.5 g of a mixed fraction of

the two products were obtained. The three fractions can all, as described
[M+H e Or 1-(2-aminophenyl)-2-[cyclopropyl-

(2 4-dichlorobenzyl)amino)ethanol under b), be cyciized with sulfuric acid

give 10
t:-xammq% JidRtd(o-RecHTphipy-2:218ispetpylytidis datetralydroilphamoimi-y -

phenygﬁv iDolidine-2,4-dione
R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl

amine and

2-((S)-6,8-dichloro-2-cycloprop '_%J 1rah3€dr0|soqumolln -4-ylphenyl
amine NH2 NHZ CI Cl ~,7 17 ers
1-(2-Aminophenyl)-2-[cyclopropyl(2,4-Flichlo oben&yl)amlno]ethanol (14 9)
was dissolved in dichlofe ooled to OC with stirring.
Under cold conditions, conc %’50 ml) was added dropwise.

TR N 'l. y
After the addition had ende ixturéiwas stirred at room temperature

for approx. 7 h and then at 45C
a}:’i-(Z-AminOphenyE)~2~{cy_cioprOpyi(2,4~déchiorobenzyf)amino}ethanci and -

Cl

2-{2-[cyclopropyl(2,4-dichiorobenzyl yamino]-1-methoxyethyliphenylamine

0 oo 70
L o

N—(Z—{2-[Cyc§opropyi(2,4-dichiorobenzyf)amino}-1-hydroxyethy!}pheny!)acetamide

(46 g, obtained analogously to exampie 15 in WO 03 48129) was dissoived in

methanol (250 ml}. 30% sodium methoxide solution was added thereto with stirring

and then the mixture was refluxed for 10 h. To complete the reaction, solid sodium
methoxide (10 g) was added and the mixture was refluxad for a further 4 h. For |
workup, the reaction mixure waé subsequently added to 1.5 | of ice-water and eluted
three times with ethyl acetate. The combined ethyl acetate phases were washed once
with saturated sodium chioride solution, then dried with magnesium-suifate, filtered and

concentrated. After chromatographic purification on silica gel, 14 g of
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for 2 h, in the course of which the dichloromethane evaporated slowly.
After standing 20 at room temperature overnight, the reaction was
completed by again adding sulfuric acid (5 ml) and keeping the
temperature at 65C for 12 h. Afterward, the reaction mixture was added
to ice-water and adjusted to pH 11 with 10 N sodium hydroxide solution.

WO 20dwevatarphase was extracted three times with dichiorometp@quiibg@s/gMgz-;

combined extracts were dried over magnesium sulfate, filtered and .
concentrated. The 25 crude product (A2.3 g) was chromatographed on

silica gel (1;1 to 4:1 ethyl acetate/n-heptane). The resulting purified
- PP ORI AR CE e A,
Lc-Mgrmr(lEymemmpans of chiral HPLC (Chiraipak ADH/45, eluent: WO
2006/074813 PCT/EP2005/014127 75 20:1:1
[IM+Hep@h8lisopropanol/methanol +0.1 % TFA). 7 g of the
13.8 ﬁé@@&y&r@%— (SYElaRB A AR ARLI isRauinRiR ARk nylamine
henylamine P1 which elutes first and’6 g of the more slowly éluting o
LC‘M§J%(‘SX)865é-&l%ﬁl@i‘b-z-cyclopropyl-l,2,3,4-tetrahydroisoquinolin-4-yl)phenyl

' ine P2 5 were obtained in the form of their double TFA salts. - Chiral
[M+H*ﬁ{:3{§.g |

olumn: Chiralpak ADH/45, 250 x 4.6 mm; Eluent: 20/1/1
and 5 .bepaihe/eopo pauiimethi@vedwo(oior TEAWEevo basinddml/min at 30C 10

The e e i 2o sy S T PSRBT R PPY-

(2,4-dichivooharayiaeninalz ianal lundiet B R AR EE; BzBititihos aifcyt uidpyl-gigs

240 D o e AR

b) 2-((R)-S,8§Di_chioro-z-c_ydopropyi-T 2,3 4-tetrahydroisoquinolin-4-yl)phenylamine
and 2-((S)-6,8-dichioro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine

Cl

Cl
1-(2-Aminophenyl}-2-{cyclopropyi(2,4-dichlorobenzyllaminolethano! (14 g) was
dissolved in dichloromethane {250 ml} and cooied to 0°C with stirring. Under cold
conditions, conc. sulfuric acid (50 mi) was added dropwise. After the addition -had

ended, the mixture was stirred at room temperature for approx. 7 h and then at 45°C

for 2 h, in the course of which the _dichioromefhaﬂe evaporated siowly. After standing

at room temperature overnight, the reaction was completed by again adding sulfuric
acid (5 ml) and keeping the temperature at 65°C for 12 h. Afterward, the reaction
mixture was added fo ice-water and adjusted {o pH 11 with 10 N sodium hydroxide
solution, The water phase was exiracted three times with dichloromethane. The
combined exiracts were 'dried over magnesium sulfate, filtered and concentrated. The
crude product (12.3 g) was chromatographed on silica gel (1:1 to 4:1 ethyi
ac‘:etate/néheptane). The resulting purified racemic product (10.7 g) was subsequently
separated into its enantiomers by means of chiral HPLC (Chiraipak ADH/4S, eluent:
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dissolved in absolute THE (1 ml) was added dropwise. The reaction
mixture stirred at room temperature for 4 h and stood overnight. The
solvent was then removed and the 20 residue purified by means of
preparative HPLC. The fractions comprising product were combined, the
acetonitrile was removed on a rotary evaporator, and the aqueous
WO 2608/0vegwas neutralized with saturated sodium hydrogencarlperpterzo05/614127
solution and extracted three times with ethyl acetate. After the combined
ethyl acetate phases had been driedrgver magnesium sulfate, they were

20:1- 1}Iét’%rjed and con%lt}rgged t%aiggiéc)%/zgﬁng%Ré)(B) 1.87 min; [M+H+]:

7gof %EZ(RR@@@&W&%&M@&@W&2234%@@@@6@%@@%%&9@
4-dighe

pheny évf%( (%{I%flffb ‘Eﬁ‘c'i/ ﬁb@%ﬁ,@%ﬁ&ﬁ%‘%@qﬂfﬁ‘m 4-ypheny

2-((SW6 @Ihimw@maﬁ%ﬁ&m}m&sﬂ&@m@ﬁr@@%&%ﬂm}bBétﬁ%ﬂamme P2
olution, in methanol (5 ml). For N T;?'J the mixture was heated gently

were Yﬂf%%'f‘aif?‘ﬁ s BEL98Y Hired at room temperature for
Chiralafptax. 3 h and left to stand overnight. Subsequently the reaction
Col x(%ure was Iuted with water and extracted three times with ethyl

O S VLR PRE Ct%‘rjﬂﬁﬂm%ddé raceS WEFE dried with magnesium sulfate,
Eiuenﬁ‘:lmlamlﬁemmmlmmm@mmbm'methmdﬁ produds el obtained (45 mg)

Ived Iute methylene chloride (3.5 ml) and bromoacetyl
Flow r@%()r ?ﬁﬁ as added. The mixture was stirred at room

P1: Rite'r’rﬂbémmre with exclusion of moisture for 3 h. After standing overnight in

po. R {@gqer cabinet, the solvent and the excess acid chloride were
evapora%g off and the residue was purified by means of preparative
HPLC. The 15 fractions comprising product were. combined, the

¢} Phe (ﬁ?}e{ ﬁg g @Sdr 3 8YES % c{% ?F@ %del\éo rt%hr%ﬁgdmf‘sgaej?\%ﬂﬁ-é-yi)pheny!}-

S hedtra zed gencarbonate
thiocagoumiaie and extracted three times with ethyl acetate. After the combined
ethyl acetate phases had been dried over magnesium sulfate, they were

filtered and concentrated to dryng Asportiors(12 mg) of the resulting
residue (15 mg) 20 was dissolveq ater/acetonitrile, a little hydrochloric

acid was added and the clear solutigri wa $¢ reezgrdried overnight.

oo

Ci
2-{{R}-6,8-Dichioro-2-cyclopropyl-1 ,2,3.4-tetrahydroisoquinoEin%-yE)phenytamine
(300 mg) was dissolved in absolute THF (5 mi) and phenyl chiorothioformate (75 ul)
dissolved in absolute THF (1 mi) was added dropwise. The reaction mixiure stirred at
room temperature Tfor 4 h and stood ovemight. The solvent was then removed and the
residue purified by means of preparative HPLC. The fractions comprising product were

combined, the acetonitrile was removed on a rotary evaporator, and the agueous

~ residue was neutralized with saturated sodium hydrogencarbonate solution and

extracted three times with ethyl acetate. After the combined ethyl acetate phases had
been dried over ma-gnesium suffate, they were filtered and concentrated fo dryness.
LC-MS Rt (B): 1.87 min; |

{M+H™T: 468.0
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LC-MS Rt (B): 1.40 min; [M+H+]: 433.0 25 Example 42:
3-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- yI)phenyI]
thiazolidine-2,4-dione © HC 1S CI\ NI- Cl WO 2006/074813
PCT(EP2005/014127 77
(R)-2-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamin

WO 20@6/(58niomer B, preparation as described in W020040854B@RER2065/614127
reacted analogously to example 41. The crude product exhibited a double
peak of identical mass in the LO- M3@so that the two products were
separated by means of preparative HPLC and 5 subsequently identified.
In addition to a contaminated fraction, the two rotational isomers P1 and

d) 3-[2-RRwere-Bivkkerh-2icy tiopm® yi1(B)3 K ostrany dvispaginwingt ad)phenyll-

o )Q.MHz, DMSO-d6): 7.51-7.28 (m, 4 H), 7.11 (m, 1H), 6.72 (s,
t ‘az“’"%lﬁ‘)&%? 5 Hz, 1 H), 4.34 (d, 15 Hz, 1 H), 4.18 (m, 1 H), 3.64 (d, 15

Phenyl—[ﬂ—(KH%&}S%S@!QBlCIS*HZQMCWQFCBJYUI(@gﬂwmﬁgﬂﬁﬁlmﬁ!@%ﬁs@yyﬁ%”y‘
e
(5 mi). Ay digsoldiio, ithe TiRiuewae hesied genfhavith @hatar 9wy (ha slear

| SO!UUOFE'W‘%:: s ﬂ%"S O‘(dm;rg El%n didnad %@%H}’ 2484y WEHM)@@%MM

In pme] 70 Alternative syntheS|s "When chioroacetyl chloride was

Subsecm@tm desiasiomBRdERR Was di el malgagnd extracted three times.

* with ethyl acetate. The combined extracts were dried with magnesium sulfate, filtered

and concentrated. The crude product thus obtained (45 mg) was dissolved in absolute
méthykene chioride (3.5 ml) and brohwoacetyl chioride (16.5 mg) was added. The
mixture was stirred at room {emperature with exclusion of moisture for 3 h. After
standing'qvemight in a freezer cabinet, the solvent and the excess acid chloride were
evaporated off and the residue was purified by means of preparative HPLC. The
fractions comprising product were combined, the acetonitrile was removed on a rotary
evaporator, and the aqueous residue was neutralized with safurated sodium
hydrogencarbonate solution and extracted three times with ethyl acetate. After the
combined ethyl acetate phases had been dried over magnesium sulfate, they were
filtered and concentrated to dryness. A portion (12 mg) of the resulting residue (15 mg)
was dissolved in water/acefonitrile, a little hydrochloric acid was added and the clear
solution was freeze-dried overnight. |

LC-MS Rt (B): 1.40 min;

IVi+H*]: 433.0

Example 42: 3-[2-((R)-8,8-Dichioro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-ylphenyi}-

thiazofidine-2 4-dione
@\ O
N/(

: O}\/S
faeet
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obtained which, according to preparative HPLC, was only slightly
contaminated with P1 (<10% according to 1 H NMR). WO 2006/074813
PCT/EP2005/014127 78 Example 43: 3-[2-((R)-6, 8-Dichloro-2-methyl-1,
2, 3,4-tetrahyd roisoquinolin-4-yl )phenyl)- oxazolid ine-2,4-d ione O r~- N
Cl~~1.1~~0 Cla) ' :
WO 20526 5&38@38-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-zt;m%%hs'fmiﬂm
carbamoyl]methyl acetate O HCICI~y O 0 CI
~ (R)-2-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyiamin
e éBOQ mg, enantiomer B, preparation as described in W02004085404)
(Ry2-(GBreRa-Metbie SR iRatRRiE Al lBBRTEATIBR e

(enanti?’ﬁ%)ﬁ%ﬂfg% i godivdiedmeti WWairiszrisaakiigad fenbitbd Mdbgously

0 min, aceto;%/acet | chloride (77 pl) was added and the
- o examplatd WA Sived Bfees @m@%ﬁﬁ@w% peak&ddvRnicalreass in the LC-

MS, so"83alieR iYW wascoRGeniEiakibe 52%@%@ disspivegli 8YE and

acetate/water and basified with sodium hydrogencarbonate solution, and

subsequgniivisesiiiad dogadiien i R8RS agtien:ifigdua fRFakonal

isomerbpesamihethiyvbaceiaisteHe combined 15 extracts were dried over
magnesium sulfate, filtered and concentrated. 380 mg of the desired

product were obtained. 40 mg thereof were dissolved in acetonitrile/water,

LC-MaaRidifigdwath @id;N hydrochloric acid and freeze-dried. LC-MS Rt (B): 1.02
~ min;. [M+H+]: 407.0 20 - :

[M+H*]: 407.0

TH NMR (500 MHz, DMSO-d6): 7.51-7.28 (m, 4 H), 7.11 (m, 1H), 6.72 (s, 1H), 4.51 (d,
15 Hz, 1 H), 4.34 (d, 15 Hz, ‘?-H), 4.18 (m, 1 H), 3.64 (d, 15 Hz, 1 H), 3.50 (d, 15 Hz, 1
H), 2.70 {m, 1 H), 2.49 (m, with DMSQ), 2.33 (s, 3H) [in ppm]

P2 '

LC-MS R{(B): 1.14 minm;

[M+H*1: 407.0 _

TH NMR (500 MHz, DMSO—dS}: 7.52-7.26 (m, 4 H), 7.19-7.08 (m, 1H), 6.72 (s, 1H)},

1

4.48 (d, 15 Hz, 1 H), 4.35(d, 15 Hz, 1 H), 4.12 (m, 1 H), 3.65 (d, 15 Hz, 1 H), 3.50 (d,

15 Hz, 1 H), 2.72 {m, 1 H), 2.48 (m, with DMSO), 2.33 (s, 3H) fin ppm]

Alternative synthesis:
When chioroacstyl chloride was used instead of bromoacetyl chloride, mainly P2 was
obtained which, according fo preparative HPLC, was only slightly contaminated with

P1 (<10% according to TH NMR).
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b) ' :
N-[2-((R)-.6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]
WO 2006/074813 PCTIEP2005/014127 79 2-hydroxyacetamide Cl | al~
0O HOH '
[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl-

WO 20880amyllmethyl acetate (180 mg) was dissolved in methaOIEEBLNeS/014127
With stirring, 5 potassium carbonate (305 mg, finely powdered) was added
and the mixture was then stirred efff@ently at room temperature for 4 h.

upse lvent was._evapor. the resi S
srame A T R B R LR ror
oxazolighese waticshded with magnesium sulfate, filtered and concentrated. 160
mg of the desired product were obtained. 10 LC-MS Rt (B): 0.94 min;
[M+H+]: 365.0 c) -

- 3-[2-((R)-6,8-Dichloro-2-methyl-1,2 letrahy 7 isoquinolin-4-yl)phenyl]-
oxazolid ine-2,4-dione 15

N
N-[2-((R)-6,8-Dichloro-gqmethyl-1,2,3 4-tetrahydrgisoquinolin-4-yl)phenyl]-
2-hydroxy- acetamide (20 hiQ) dissel n@bsolute THE (2 mi), and
‘reacted at room temperatute with sodigm hexamethyldisilazide solution

(0.5 ml; 2 M in THF) with st?r\rlp/g;/.Rﬁé\}Ja\rd, 1,1-carbonyldiimidazole (13
mg) was added and the mixtugg was stirred at room temperature for 2 h.
After standing overnight, the reaction mixture was 20 concentrated, the -

a) [2-((RistjBDichicuisotuethiyi-duay B atéetalydtoisaayivadmt vuhasmdium
carba%ﬁ%waé@%e solution, and the phases were separated. The
a a

ous “phase was extracted three times with ethyl acetate. The
combined extracts were dried withiagnesiup) sulfate, filtered and
@. megns of preparative HPLC.
are-combined, the acetonitrile 25 was

concentrated. The residué&i®as pu
removed on a rotary ev%gorator, and?[he abueous residue was neutralized

The fractions comprising product

with saturated sodium Yate |n and extracted three
times with ethyl WO 2006/0 PCT/EP20(5/014127 80

Cl

(R}-2-(6,8-Dichloro-2-methyi-1 2,3 4-tetrahydroisoquinolin-4-yl)phenyiamine (300 mg,
enantidmer B, preparation as described in W02004085404) was dissolved in absoluie
THF (10 ml) and admixed at room temperature with stirring with sodium hexamethyl-
disilazide solution (0.5 mt; 2 M in THF). After 30 min, acetoxyacety! chioride (77 pi)
was added and the mixture was stirred at room temperature for 2 h. Subsequently, the

reaction mixture was concentrated, the residue was dissolved in ethyl acetate/water

- and basified with sodium hydrogencarbonate soiution, and the phases were separated.

The aqueous phase was extracted three times with ethyl acetate. The combined
extracts were dried over magnesium sulfate, filtered and concentrated. 380 mg of the
desired product were obtained. 40 mg thereof were dissolved in acetonitrile/water,
acidified with 0.1 N hydrochioric acid and freeze-dried. |

L.C-MS Rt (B): 1.02 min;

[M+HYT: 407.0

b) N-[2-((R)-6,8-Dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-
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acetate. After the combined ethyl acetate phases had been dried over
magnesium sulfate, they were filtered and concentrated to dryness. The
residue was dissolved in water/acetonitrile and the clear solution was
freeze-dried overnight. 10 mg of the desired product were obtained. 5
LC-MS Rt (B): 1.09 min; [M+H 4 ]: 391.0 Example 43a:

WO 20856714819,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquingiitepybes/014127
phenyl]loxazolidine-2,4-dione hydrochloride \O HCIN Ci0O L O 10Cl _
Analogously to the sequence in example 43, 25 mg of the title compound
were synthesized. Trichioromethyl chioroformate was used in the

2-hydroxyasataIMieRp instead of 1,1-carbonyldlimidazole and the freeze drying

was carried out in the presence of bydrochloric acid.LCMS-Rt (B): 1.31
min; 15 [M+H+]:417.0 Example 44 9

4-[2-((R)-6,8-Dichloro-2-methyl- 1 letrahydroisoquinolin-4-yl)phenyl]-
morphoiine-3,5-dione trlfluoroacetlc acid sagit O HOF10 FFCIOO IC
1-5-13" 1C|W0200 07484 JEP2005/018827 81 a) 4

f rahydroisoquinolin-4-yl)phenyl-

[2-((R)-6,8-Dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yljphenyl-
carbamoyljmethyl acetate (180 mg) was dissolved in methanol (5 mi). With stirring,
potassium carbonate (305 myg, finely powdered) was added and the mixture was then
stirred efficiently at room temperature for 4 h. Subsequently, the salvent was
evaporaied off, and the residue was taken up in ethy! acetaté. and washed three times
with water. The ethyl acetate phase was dried with magnesium sulfate, filtered and
concentrated. 160 mg of the desired product were obtained.

LC-MS Rt (B): 0.94 min;

IM+H™T: 365.0

¢) 3-[2-({R}-8,8-Dichioro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yijphenyl}-
oxazolidine-2,4-dione
N-{2-((R)-6,8-Dichloro-2-methyi-1,2,3,4-tetrahydroisoguinolin-4-yt)phenyl}-2- hydmxy-
acetamide (20 mg) was dissolved in absoluie THF (2 ml), and reacted at room
temperature with sodium hexamethy#disiiazidé solution {0.5 mt; 2 M in THF) with
stirring. Afterward, 1,1-carbonyldiimidazole (13 mg) was added and the mixiure was
stirred at room temperature for 2 h. After standing overnight, the reaction mixture was
concentrated, the residue was dissolved in ethyl acetate/water and basified with

sodium hydrogencarbonate solution, and the phases were separated. The aqueous

‘phase was extracted three times with ethyl acetate, The combined extracts were dried

with magﬂesiurh sulfate, filtered and concentrated. The residue was purified by means

of preparative HPLC. The fractions comprising produét were combined, the acetonitrile
was removed on a rotary evaporator, and the aqueous residue was neutralized with

saturated sodium hydrogencarbonate solution and extracted three times with ethyl
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15

carbamoyljmethoxy}acetic acid trifluoroacetic acid salt0O ~p Ha)F I/ N__
FH~cEo INHoo CI
(R)-2-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamin
e (70 mg, 5 enantiomer B, preparation as described in W02004085404)
was dissolved in absolute dichloromethane (5. ml) with stirring and

WO 2008mm4ad wvith diglycolic anhydride (27 mg). The mixture waPSITyE@2865/614127
room temperature for several hours and left to stand overnight. After '
addition of further diglycolic anhydrid®(26 mg), the mixture was stirred for

10, h and left to stand oyernight, After the solvent had bheen removed. the.
acetats ARELULS Gt BURLALLY AL AL B0 T A HAE A Bt
sulfate Ctivepriserg fiftzatedt avel ecooesiiirsid d ol dhgnasstohite essidseeras/dig snived in

waterf%?%{ggﬁ%%%[ﬁ%rﬁngiggﬁ ueg»;f%g[r ES?%%J?G- ’r?esdfsra = :SHF 4d- %g’v@ BL

desirecBgBichiotov2rmetbidide?] 3,4-tetrahydroisoquinolin-4-yl)phenylj-

rpholine-3,5-dione trifluoroacetic acid salt 4
LC"MS@(@-?;@- li%hr}brq-z-methyl-l.2,3,4-tetrahydroisoquinolin-4-yl)phenylcar
[M+H*PaDeyl- methoxy}acetic acid trifluoroacetic acid salt (50 mg) was

dissolved in absolute 20 dichloromethane (2 ml) with stirring and admixed
with Hunig's base (46 pi). EDC (22 mg) was then added and the mixture

ExampWasitrebal ppa)deDigiiatiedoravers)i-n RIS 4Ateasiandisgquinolin-4-yi)-
overnight, further EDC (22 mqg),and Hunig's base (46 pl) were added.
phenyﬁ}’gﬁggg%qu?ﬁ gﬂ%’ﬁ? \;%}érpﬁl&; and the residue purified by means of
preparative HPLC. The product-containing fractions were combined, freed
of 25 acetonitrile and freeze-drieth (B 1.07 min;
P
HOL N,% |
' Ci -
o
_ O
_ N
| | | Cl
Analogousiy to the sequence in example 43, 25 mg of the title compound were
synthesized. Trichloromethyl chioroformate was used in the cyciization step instead of

1,1-carbonyldiimidazole and the freeze dryihg was carried out in the presence of
hydrochioric acid.LCMS-Rt (B): 1.31 min;

IM+HY: 417.0

Example 44: 4-[2-((R)-6,8-Dichioro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-

morpholine-3,2-dione trifluoroacetic acid salt

HOJ;/F ©\ 7

N

Cl
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WO 2006/074813 PCT/EP2005/014127 82 [M+H+): 405.0 Example 45:
3-[2-((R)-6, 8-Dichloro-2-cyclopropyl-1, 2, 3,4-tetrahydroisoquinoiin-4-yi)-
phenyljoxazoiidin-2-one 0 CI .,\ HCI CI 5 a) 2-Chioroethyi '
[2-((R)-6,8-dichloro-2-cyclopropyt-1,2,3,4-tetrahydroisoquinolin-4-yl)-
phenyl]carbamate 9io H C6 Ci ONCI ~VI
~(f13)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinglip-4 -
.WO méﬁ%ﬁé%moo mg) was dissolved in absolute THE (25 ml), and /EE’EB@@MMH?
2-chloroethyl chioroformate (102 m as added with stirring. After stirring
at room temperature for 3 h, the mixture was left to stand overnight. The

2) 4 {{2stiRer BrRahlenardhoesyi Riletrsitley Bipitedwpolinsdngloneny!
carbangf:gﬁe@ﬁ{@ﬁ’)\&\gg&&iﬂ@Jrﬁﬁlﬂ}%%@%ﬂé@@ gegduct were combined, the

onitrile was removed on a rotary evaporator, and the agueous residue
was 15 neutralized Witgﬁg;)rat/ed sadium hydrogencarbonate solution and
extracted three times e : the combined ethyl acetate
phases had been ditdl o magi e, they were filtered and
concentrated to dryness. 380 mg of the stired product were obtained.
LC-MS Rt (B): 1.66 minGi ~39.0 WO2Q06/074813
PCT/EP2005/014127 83 , %
AN A

HO

. O
Cl
{R}-2-(6,8-Dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenylamine (70 mg,
enantiomer B, preparation as described in W02004085404) was dissolved in absolute
dichloromethane (5 ml) with stirring and admixed with diglycolic anhydride (27 mg).
The mixture was stirred at room temperature for several hours and left to stand
overnight. After addition of further diglycolic anhydride (26 mg), the mixture was sﬁfred
for 10 h and left to stand overnight. After the solvent had been.removed, the residue
was purified by means of preparative HPLC. The fractions comprising product were
combined and the acstonitrile was removed on a rotary evaporator and the aqueous
residue was freeze-dried. - |

LC-MS Rt (B): 0.83 min;
[M+H*]: 423.1

b} 4-[2-((R)-6,8-Dichloro-2-methyi-1 ,2,3,4~tetrahydroisoquinolin—4—y!)pheny!]—

‘morpholine-3,5-dione friflucroacetic acid salt

4 {{2-{(R}-8,8-Dichloro-2-methyi-1 ,2,3,4~tetrahydroisoquihoiin»é-yl)phenyicarbamoyl}
methoxylacetic acid {rifluorcacetic acid salt (50 mg) was dissolved in absolute
dichloromethane (2 mi) with siirring and admixed with Hinig's base (46 ul). EDC

(22 mg) was then added and the mixture was stirred at room temperature for several
hours. After standing overnight, further EDC (22 mg) énd Hinig's base (46 pl) were
added. After 24 h, the solvent was removed and the residue purified by means of
preparative HPLC. The product-containing fractions were combined, freed of
acetonifrile and freeze-dried.

LC-MS Rt (B): 1.07 min;



b)
3-[2-((R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phe
nyl]- oxazolidin-2-one2-Chloroethyl
[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-
tetrahydroisoquinolin-4-yl)phenyl]carbamate (320 mg) was dissolved in
WO 20&? gé THE (20 ml). With stirring, sodium hydride (35 m@@BERIGLH/014127
After stirring at room 5 temperature for 2 h, the reaction mixture was
concentrated, and the residue was giissolved in ethyl acetate and washed
twice with water. The ethyl acetate phase was dried over magnesium
[M-+H*sulfid filtered and concentrated. The residue was purified by means of
preparative HPLC. The fractions comprising product were combined, the
acetonintrile was removed on a rotary evaporator, and the aqueous
Examplegifud-{Rad RPHiéuBinhiotvate sienrany-Sodidr g HRSERespakRin-4-vi-
' fen ﬂz’fﬁu“&nd %ﬁtéacted three times with ethyl acetate. After the combined
pneny acetaté phases had been dried over magnesium sulfate, they were
filtered and concentrated to dryness™¥he residue was dissolved in
acetonitrile/water, acidified with O drochforic acid and freeze-dried.
176°'mg of the desired product were-ghtaing the hydrochlorlde 15
LC-MS Rt (B): 1.16 min; [M+H+] 403.0 E m '
3-[2-((R)-6,8-Dichioro-2*fite 3,2 etrahyd r0|soqu

inolin-4-yl)phenyl]- oxazolidi e N IfQ Cl WysHCI 20 Cl a)
2-Chloroethyl '

[2-((R)-6,8-dichloro-2-methyl-1

,3,4-tetrahy§oisoquinolin-4-yi)-

5 phenyl]carbamate (;;:~ O Nk O"H CI/ N~ Cl Clwo 2006/074813
a) 2- Cﬁgryéﬁﬁ(@ﬁ/@@ﬁé%Zdﬁf?niorc-2—cyc!opropyl -1,2,3,4-tetrahydroisoquinolin-4-yl}-
phenyllcarbamate

O

(L

H
o - H
| \@Q\s Ci
Ci \V
2-((R)-8,8-Dichloro-2-cyciopropyi-1 2 3,4-tetrahydroisoquinolin-4-yl)phenylamine
10 {400 mg) was dissolved in absolute THF (25 mil), and 2-chloroethyl chioroformate
(102 rﬁg) was added with stirring. After stirring at room temperature for 3 h, the mixture
was left to stand overnight. The solvent was then removed and the residue purified by
means of preparative HPLC. The fractions comprising product were combined, the
acetonitrile was removed on a rotary evaporator, and the aqueous residue was
15 neutralized with saturated .sodium hydrogencarbonate solution and axtracied three
| times with ethyl acetate. After the combined ethyl acetate phases had been dried over
magnesium sulfate, they were filtered and concentrated fo dryness. 3_80 mg of the
desired product were obtained.

LC-MS Rt (B): 1.66 min;
20 [M+HT].439.0
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Analogously to example 45a),
(R)-2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydro- _
isoquinolin-4-yl)phenylamine (300 mg, enantiomer B, preparation as
described in W02004085404) was reacted with 2-chioroethyl

chloroformate (140 mg). 400 mg of the desired product were obtained. 5
LC-MS Rt (B): 1.15 min; [M+H+]: 413.0 b) CT/EP2005/014127
WO 236§1P27-‘E§I§§-6,8-DichIoro-2-methyl-1,2,3,4-tetrahydroisoquinofil)n-4f§i§}phenyl)o

xazolidin- 2-one 10 Analogously togxample 45b), 2-chloroethyl
[2-((R)-6,8-dichloro-2-methyl-1,2,34-tetra- _ o '
b) 3-[2-{IRI+BjScDidniain-2-whplopnyfiveibadAdBabyrg)israisabfcd-wiphenyll-

. sodium de (3 2SI v ained as
R Gkt
tetrahydtISS)irERER )OS Bisliicadamalth{3A02a0) - wad TRRRANR -

[]-3-hyd ro reolidine -di I =l

R R e e
temperdiyréiesia BOtAOCRARIGS yaintithivRs chRERIRTZISH) aRctdNRiTRAURIGS

. ahd heated to.ref [ icrk qugRt ioqyly
suson 1 BETRAERE TR Ul Siveral iy e
dried owabaniageesiueneyfatentfiiergd a@cscapirsated. The residue was punnied by
cane 2 Aagedpekahd pomiRcliripeAG.eRe ipiitanIthe
means ‘aﬁ@‘i Pn% were added and the mixture was refluxed for 2 h. After star\kging

acetonipirdeniphs, TBovadtion 2R EVAREEAEYH G HIE R BRPHR

s AR ) Y oA G bbsamee
times wite BtEp Zea%a02 4After the combined ethyl acetate phases had been dried over
magnesium sulfate, they were filtered and concentrated to dryness. The residue was
dissolved in acetonitrile/water, acidified with 0.1 N hydrochioric acid and freeze-dried.
176 mg of the desired product were obtained as the hydrochloride.

LC-MS Rt (B): 1.16 min;

[M+H}: 403.0
Example 46: 3—{2-((R)~6,8—Dichioro-2—meihyi-‘! 2.3 4-tetrahydroisoquinofin-4-y)phenyl}-
O
LA
c N 3 \\/
| NN HOL
| . Cl

a) 2-Chloroethy! {2-((R)—6,8—dicﬁlo_ro-2~methyi-'E 2,3 4-tetrahydroisoquinolin-4-yi)-

oxazolidin-2-one

phenylicarbamate

o

(L
seoll
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85 saturated sodium chloride solution. The ethyl acetate phase was dried

with magnesium sulfate, filtered and concentrated. The residue was

recrystallized from ethyl acetate/heptane. 65 mg of the desired compound

were obtained, which exhibits rotational isomerism. However, only a

weak, unquantifiable splitting was found in the 5 LC-MS. LC-MS Rt (B):

WO 290%_]@%4%9; [M+H+]:.405.0 Example 48: _PCT/EP2005/014127

-1-12-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)- 10

phenyl]-3-hydroxypyrrolidine-2,5-digne U N ..IIUH CICl

((R)-5-Oxo0-2-t(chloromethyl[1,3jdioxolan-4-yl)acetic acid %214 , See
Anaiogo@mrtes&s:azw@,@ﬁsi%haﬁénwm'ﬁd%-m%%%?e m{ﬁ'ﬁ%ﬁ@@ed
. andh St Bsenuesthtidheehessibani
;soqumo?ﬁ]aﬁggﬁ%ﬁji%ﬁ% g)éfﬁg?aﬁ ’Sr%\ogtﬁt\gﬁogr[u the residue Vﬁz dissglv&gl in
WO2004086¢ xoraeteaaeewitR3-ohigrasiivishioroformate (140 mg). 400 mg of

the desi@@%&%&&%@tgg@mgmisoquinolin-4-yl)phenylamine (250 mg) and

triet mine (1.13 ml) were added and the mixture was refluxed for 2 h.

LC-MS BuBsqLdhtiithe reaction mixture was concentrated, and the residue

- 'W‘Pas?' mixed with ethyl acetate/water, adjusted to pH 8 with sodium -
M-+t }'hy oyencarbonate solution and washed three times with 20 saturated
sodium chloride solution. The ethyl acetate phase was dried with

b) suiz-%gﬁka%h%‘#gﬂﬁn%&ﬁq 3ndl concantiatedoaubsHeny: gﬁg@@i@&%ﬁdm-

acetaté/n- ane afforded 240 mg of the desired product,
2-one which exhibits rotational isomerism, so that two signals of identical mass

wete found in the leCsMS LGNS Rt B33 99 ek Aigominnethyl-1,2,3,4-tetra-
Analo g?fv}ﬁ!ﬁ{ﬁ%&%é@%gggﬁsw il 05/014127 86 _
hydroisoquinolin-4-y)phenyljcarbamate (340 mg) was reacted with sodium hydnd?
(39 mg). 230 mg of the desired product were obtained as the hydrochioride.
LC-MS Rt (B): 1.01 min;

M+H™): 377.0

_ Example 47: (S)-1-[2-{(R}-8,8-Dichioro-2-methy!-1 2.3 Atetrahydroisoquinolin-4-yi)-

phenyll-3-hydroxypyrrolidine-2,5-dione

c 2 ()
Cl
T o
AN
Ci

((S}«5—Oxo-2-tri¢hIoro-methy![”i ,3jdioxolan-4-yhacetic acid (171 mg, see Synthesis
2002, 2165) and thiony! chioride'(z mi) were initially charged and heated to reflux with
stirring for 4 h. Subsequently, the excess thiony! chloride was distilled off on &

. Rotavapor, the residue was dissolved in absolute toluene (14 mi), (R)-2-(6,8-dichloro-

20

2-methyi-1 2.3 4-tetrahydroisoquinolin-4-yl)phenylamine and triethylamine (0.91 ml)
were added and the mixture was refluxed for 2 h. After standing overnight, the reaction
mixiure was concentrated, and the residue was admixed with ethyl acetate/water,
adjusted to pH 8 with sodium hydrogencarbonate solution and washed three times with
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Example 49:
(R)-1-[2-((R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-
4-yl)pheny!]-3-hyd roxypyrrolid ine-2,5-d lone 0\ 0 OH CI fuO CI
((R)-5-Oxo-2-trichloromethyl[1,3)dioxolan-4-yl)acetic acid (94 mg, see
Synthesis 2002, 5 2165) and thionyl chloride (2 ml) were initially charged

' and_heated to reflux with stirring for 4 h. The excess thion L%r'

WO 26%@%@%? ff on a Rotavapor and the residue was diSSO|Ved¥f§§ SO utgg?ému?
toluene (15 ml). 2-((R)-6,8-Dichlor -%—cyclopropyl-l,2,3,4-
tetrahydroisoquinolin-4-yl)phenylamine trifluoroacetic acid salt (200 mg)

saturatevhsoaiiicaccmosdidstaittiofol D athyite oeigiarnines@san hired v eagpesium

the mixture, was sti [ : t for | h,
suitate, e R HO AR R B e, B v
acetatefifabmsel\@htnheftiauresivad parieeuby wesn obiaiprparite exbis

_ rctation;ger%érr/%é lQns WM@P%R‘?%‘QE{ %ﬁ%ﬂgﬂﬂﬁgb@%ﬂﬁﬁ@{w@ O™ in the

on a rotary eVaporator and the aqueous residue was
LC-MS freeze-dried. For further workup, the mixture was then purified further on
il | -0 to 90:10 15 dichloromethane/methanol). The clean

LC-MS %@%@'G%@%’ombined and freed of solvent. Freeze-drying from
[M+HFWaeter@cetonitrile afforded 20 mg of the desired product. LC-MS Rt (B):

1.15 min; [M+H+]: 431.0 20 Example 50:

(S)-1-[2-((R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-
Exampié-8plRMIE2-{R}-618yDychibid-rrac2h§-d D)3 4 WO 00B0Fag 180l in-4-y1)-

pheny{}%— T}l 5%98?%9&;“:%-2%80%'90“ CIOWN

Cl

Cl
((R)-5-Oxo-2-trichloromethyl{1,3]dioxolan-4-yl)acetic acid {214 mg, see Synthesis
2002, 2165) and thiony! chloride (2.5 mi} were initially charged and heated fo reflux
with stirring for 4 h. Subseguently, the excess thionyl chloride was distilled off on a

- Rotavapor, the residue was dissolved in absolute toluene (18 ml), (R)-2~(6,8-dichioro-

2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (250 mgj and tristhylamine
{1.13 mi) were added and the mixture was refiuxed for 2 h. Subsequently, the reaction
mixture was concentrated, and the residue was admixed with ethyl acetate/water,
adjusted to pH 8 with sodium hydrogencarbonate solution and washeq three times with
saturated sodium chioride solution. The ethyl acetate phase was dried with magnesium
sulfate, filtered and concentrated. Subsequent crystallization from ethyl acetate/n-
heptane afforded 240 mg of the desired product, which exhibits rotational isomerism,

- so that two signals of identical mass were found in the LC-MS.

LC-MS Rt (B): 0.9 and 1.04 min;
[M+H*1: 405.0
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Cl Analogously to example 49,
((R)-5-ox0-2-trichloromethyi[1,3ldioxolan-4-yi)acetic acid (94 mg, see
Synthesis 2002, 2165), thionyl chloride (2 ml) and 2-((R)-6,8-dichloro-2-
+ cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine trifluoroacetic
acid salt 5 (200 mg) were reacted. The freeze-drying from
etonitrile afforded 31 mg of the desired product. F&WERAG5/014127
WO Zooﬁgtﬁrl min; fM+H+j: 413.0 10 Example 51.:
(R)-6,8-Dichloro-4-(2-(1,1-dioxo-1-gg-isothiazolidin-2-yl)phehyf)-2-methyl-
1,2,3,4-tetrahydroisoquinaline hydrochloride i \.O, | Cl T
ExamplgrS? (R AL ORHBO AR 2 L1 aﬁ?aﬂ%}rfs%érﬁa%ﬁ%%!%s%‘ﬁé}%’|‘é‘r%’fﬁ
A-nheREOR R }o‘ﬁ‘:‘f?’ﬁ"ﬁﬂ' Hipllw&nesogietiz absolute THE (8 ml) and
vhp Siﬁwiorﬁ%afopanesulfonyl chloride 15 (116 mg, dissolved in absolute THE
(1.5 ml)) was added dropwise at'Towm tempgyature and the reaction
mixture was subsequently refl &(ed for 16 hgurs. To complete the
reaction, chioropropanesulfonylsoriden ). Wwas added once again,
followed by sodiumgexamethyldisilazid solgtion (0.2 ml; 2 M in THF).
After stirring at room ‘t min and subsequent refluxing,
the reaction was completed by| 20'a Bdlng a further equivalent of sodium
hexamethyldisilazide soluti efluxipgy again. Subsequently, the
mixture was admixed with water at room ¥mperature and WO
2006/074813 PCT/EP2005/014127 88 extracted three times with ethyl
((R}S—Cﬁ&ﬁl?ﬁigﬁl&%ﬁ@%im.wwmﬁﬁmm (ﬁﬁe;mmm@ﬁ%@?zml
sulfate, filtered and goncentrated.,.The r Was, yenthy pukifigtirrin
2165) apg themy Bhﬁ’lgf?%réti NS IR rgi}%#sgdéompriﬁs%ngg(groduct were J
for 4 h. GoBhiReds thpisagihilttiziwam sttt afforomRotvspprarnddhe fesidue

was disggg{%%u&%ée%si Hg%w Hﬁéiqag#&zqﬁd ﬂ%@%%%&?&@%yelopropyﬁ 2,34
tetrahydroisoquinolin-4-yl)phenytamine trifiuoroacetic acid salt (200 mg) was added in
solid form, followed by triethylamine (0.5 mi). Subsequently, the mixture was stirred at
room temperature ﬁﬁr 2 h, then at 60°C for 1 h, then at 80°C for 2 h and finally at 100°C

for 6 h. After cooling and removal of the solvent, the mixture was purified by means of

preparative HPLC. The fractions comprising product were combined, the acetonifrile

| was removed on a rotary evaporator and the aqueous residue was freeze-dried. For

further workup, the mixture was then purified further on silica gel (100:0 to 20:10

‘dichloromethane/methanol). The clean fractions were combined and freed of solvent.

Freeze-drying from water/acetonitrile afforded 20 mg of the desired product.
LC-MS Rt (B): 1.15 min;
fM+H*]: 431.0

Example 50: (5)-1 -[2-((R)-6,8-Dichloro-2-cyciopropyl-1 2.3 4-tetrahydroisoquinolin-
4-yi)phenyl}-3-hydroxypyrrolidine-2,5-dione
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extracted three times with ethyl acetate. After the combined ethyl acetate
phases had been dried over magnesium sulfate, they were filtered and
concentrated to dryness. The residue was taken up with :
water/hydrochloric acid and freeze-dried. 12 mg of the title compound

were obtained. 10 LC-MS Rt (B): 1.05 min; [M+H+]: 411.0 Example 52:

)-6,8-Dichloro-1,2,3,4-tetrahydroisoquinolin-4-yl)phgpyll-
W0 29%{%’?{5&)‘1 fie-2,5-dione trifluoroacetic acid salt 0 TFA N)é:)lpo§ )ﬁm_%a%/%ﬂw

a) N-{2-[2-(2,4-Dichiorobenzylaming): 1-hydroxyethyl]phenyl}acetamide O

CI / OH HN) ~H \ N ~ Cl 2,4-Dichtorobenzylamine (2.1 ml) was
3l) and

solvent was removed and the

6/074813 PCT/EP2005/014127 89

acetate/water mixture. The~g# ngparated and the aqueous

- phase extracted three timeg, with ethyl tate. The combined organic
phases were dried over magnesium sulfate, filtered and concentrated.

Analogdiifyesieuarams ngrlt@@wmemmm@mwwmm@@wacm acid

(4 0 BRSO oA L oL L epioro>

cycsopr@fbsh-ma@mm;@wmnmwmmmspnam tiftostateiiergs salt

(200 mg-;!-)hv%groenilgéncetgd The freeze-drying from water/acetonitrile afforded 31 mg of the

_ desired product.
 LC-MS Rt (B):1.13 min;

[M+H*]: 413.0

Example 51: (R}-6,8-Dichioro-4-[2-(1,1-dioxo-1 —ls—isothiazoiidin-Z-yI)phenyi}uz-methyi-_
1,2,3 4-tetrahydroisoquinoline hydrochioride

=
0
{ e
not |l P
ci : |
N\

Cl
(R}-2-(6,8-Dichloro-2-methyi-1 ,2,3,4-te’crahydroisoquinoi.in-4-yl)phenyiamine {100 mg)
was initially chérged in absolute THF (8 ml) and 3-chioropropanesulfonyl chioride

| (116 mg, dissolved in absolute THF (1.5 ml)) was added dropwise at room temperature

and the reaction mixture was subsequently refluxed for 16 h_ours. To complete the
reaction, chloropropanesulfonyl chioride (8 mg) was added once again, followed by
sodium hexamethyldisiiazide solution (0.2 ml; 2 M in THF). After stiring at room
temperature for 30 min and subsequent refluxing, the reaction was completed by
adding a further equivalent of sodium hexamethyldisitazide solution and refluxing

again. Subsequently, the mixture was admixed with water at room temperature and



organic phases were dried over magnesium sulfate, filtered and
concentrated. 720 mmg of the title compound were obtained. LC-MS Rt
(B): 0.93 min; 10 [M+H+]:353.0 b)
1-(2-Aminophenyl)-2-(2,4-dichlorobenzylamino)ethanol Cl/) OH NH H
N ClI N-{2-[2-(2,4-Dichlorobenzylamino)-1-hydroxyethyl]phenyl}acetamide
was 15 dissolved in methanol (5 ml) and admixegkwitih Bseslierni4127
WO 200%@%(%e solution (0.3 ml; 30% in methanol). After refiux for 6 h, the
reaction mixture was poured onto igg-water, neutralized with 2 N
hydrochloric acid and extracted three times_with ethyl acetate.

h
exisactosAnemdins s S REe 48 SUETIRES S S PRSRSAETS

driedo@%ﬁﬁggﬂé%TMfﬁéi%fe%%@@ﬁd&‘m@ﬂs DhonesidativeadPLC.
e fractions 20 comprising product were combine(} t?g acetonitrile was
subsequenthypHrEied PGB PIPRER A THa Afteote R

o0, gamprising product

were congiiializedevdingsturated ROtasabvad ko Rsierp @wdiporatut extitatitecaqueous

three times with ethyl acetate. After the combined ethyl acetate phases
5 residue wmﬁraﬁé%%%rﬁﬁ&ﬁé&&ﬁ%@ﬂ%?%?mg Fa ‘25% o and

exiractecPRGERRIRG iQidnaags c34ta18. olfles drstombimapathd weetatbipieeds had

which was 25 reacted further directly. LC-MS Rt (B):0.90 min; [M+H+]: -
been crEEh /91O SA0ERTIERY PET PR BGER TS SO forcentaied & dness.

The restilR W8 SeaNeh o Wi dvattaIraydmirntinsdtinadd fpbenytainihd any of the

NHZ CI NH CI 1-(2-Aminophenyl)-2-(2,4-dichiorobenzylamino)ethanol (34
title comRGHHAYERSORIEE RS-

10 LC-MS Rt (B): 1.05 min;

M+H*]: 411.0

Example 52: 1-{2-{((R)-6,8-Dichloro-1 ,2,3,4~tetrahydroisoquinolin~4—yi)phenyl}-_

pyrrolidine-2,5-dione trifluoroacetic acid sait

O
TFA
N

Ci
G
NH

a) N-{2-[2-(2,4-Dichiorobenzylamino)-1 -hydroxyethyljphenyllacetamide

H
N

2 4-Dichlorobenzylamine (2.1 mi) was dissolved in absolute ethanol (20 mi) and

N-{2-(2-bromoacetyl)phenyljacetamide (2 g}, dissolved in absolute ethanol (50 ml},
20 was added dropwise at room temperature with stirring. After 30 min, sodium

borohydride (600 mg) was added with ice cooling and stirred for a further 1.5 h.

Subsequently, the solvent was removed and the residue taken up in an ethyt
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dichloromethane (1 ml) and admixed with ice cooling and stirring with
concentrated 5 sulfuric acid. Subsequently, the ice bath was removed
and the mixture was stirred at 80C for 10 hours while evaporating off the
dichloromethane. After cooling, the reaction mixture was admixed with

: ice-water with ice cooling and alkalized with 10 M sodium hydroxide

lan., The aqueous phase was extracted three times wggt
wo ZOOWM%%%%ethane and the combined organic phases were drie /(%43\/%%095/(}14127

magnesium 10 sulfate, filtered and g@ncentrated. The residue was purified
on silica gel. 22 mg of the desired compound were obtained. LC-MS Rt

- acetate/fByter 90ixhine. [VwHa)ases vars gpparated and the aqueous phase exiracted

three tiJdé YA QAPIENRIG Ird dolRARRGRM Rld R BV ERIIne-
,5-dione tritluoroacetic acid salt ‘
magnesp(RIWBDiBlirres BoBepreralipRaisbhairetilueypRamyIERTY (eans of
prepara{p\%) %ﬂ%%?aé@vj@ RIRHSHENRASSRIC SEUOVBR Bfhbined, the
polyphosphorit acid (

2 ml)ina closed screwtop test tube for 3 h. For .
acetonifitsrkRs (RESHEHAITEARRIBH/AYARRI AL Atk daeaddacEsFafdupyas basified

with potBkQIFR LYY SHLARORMASIY Thrahana e vaiHEaN HBBEIIEDNS combined

phase was extracted three times with ethyl acetate and the combined
organic Glases prerscdriokd rvariswelesivagHdsHim Slinse anderngapirated. 720 mg
of the tifORCRRBGHRR JBR"8BIGHeas purified by means of preparative HPLC.
_ The fractions comprising product were combined, the acetonitrile was
LC-MS RiriBYc 9% B#dtary evaporator and the residue was 25 freeze-dried. 7
[M+H+}_r%%§f§he titte compound were obtained. LC-MS Rt (B): 1.04 min; WO
2006/074813 PCT/EP2005/014127 91 [M+H+]: 375.0 Example 53:
3-[2-((R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4tetrahydroisoquinolin-4-yl)-

o) 1-(2-RAGRYHIAEASIYnG-2 ArinE RIS RRHARLO ¥/ \NH ~-9c N

Ci
\Q\/ OH NH
H.

N-{2-2-(2,4-Dichiorobenzylamino)-1-hydroxyethyllphenyljacetamide (100 mg) was
dissolved in methano! (5 ml) and admixed with sodium methoxide solution (0.2 ml;

30% in methanol). After refiux for 6 h, the reaction mixture was poured onto ice-water,
neutralized with 2 N hydrochloric acid and extracted three times with ethyl acetate. The
combined brganic phases were dried over magnesium sulfate, filtered and |
concentrated. The residue was purified by means of preparaﬁve HPLC. The fractions
comprising product were combined, the acetonitrile was removed on a rotary
evaporatér, and the aqueous residue was neutralized with saturated potassium
carbonate solution and extracted three times with ethyl acetate. After the combined
ethyé'acetate phases had been dried over magnesium sulfate, they were filtered and
concentraied to dryness. 34 mg of the desired cempound were obtained, which was

reacted further directly.

“LC-MS Rt (B):0.80 min;

M+H*: 311.0
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5 CI 39 mg of the title compound were obtained starting from
. 2-((R)-6,8-dichloro-2-cyclo-

propyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenylamine (example 41b) and
ethyl isocyanatoacetate analogously to example 1. LC-MS Rt (B): 1.14
min; 10 [M+H}]:416.0 Example 54:

WO 200%&%%@ -6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoig=4/¢lipisesytit 4127

ylimidazolidine-2,4-dione hydrochloride 0O NAN CI WN 0.\ HCI ClI

WO 2006/074813 PC /EP2005/014}27 92 a) 4-Nitrophenyl
[2-((R)-6,8-dichloro-2-methyl-1,2,3,4- tetrahydrmsoqum in-4-yi)-

¢) 2-((Rpbnichioraniafs HEietrpbydrosrreinelinyiy gﬁ ine
8-Dichloro- 2_methyl -1,2,3,4-tetrahyd 'soqumolln -4- yI)phenyIamlne (200
mg, 5 enantiomer B, preparation gs ribed in W02004085404) was
dl_ssolved in absolute dichloromethg ml) and admixed with stirring
Wlth_ 4-nitrophenyl chloroformate (15% mg). fler 4 h, a further 0.1
equivalent of 4-nitrophenyikchlorgforprate was added. After standing
overnight, the dichlorometha removed and the residue was used
directly in the next stage.

Ci

~(2-Ammophenyi}-2 (2, 4—du:hiorobenzyiamtno)ethano! (34 mg) was dissolved in
dichloromethane {1 mi) and admsxed with ice cooiing and sfirring with concentrated
sulfuric acid. Subsequently, the ice bath was removed and the mixture was stirred at
80°C for 10 hou%s-whi!e'evaporating off the dichioromethane. After cooling, the
reaction mixture was admixed with ice-water with ice cooling and alkalized with 10 M
sodium hydroxide solution. The agueous phase was extracted three times with
dichioromethane and the combined organic phases were dried over magnesium
sulfate, filtered and concentrated. The residue was purified on silica gel. 22 mg of the
desired compound were obtained.
LC-MS Rt (B): 0.89 min;
[M+HTE 283.0

d) 1-[2-((R}-6,8-Dichioro-1 2.3 4-tetrahydroisoquinolin-4-yi)phenyl] pyrrolidine-2,5-dione

trifluoroacetic acid salt

- 2-({R)-6,8-Dichioro-1 2.3 4-tetrahydroisoquinolin-4-yl)phenytamine (22 mg) was heated

to 150°C together with succinic acid (10 mg) and polyphosphoric acid 2 ml}in a
closed screwtop test tube for 3 h. For workup, the stili-hot reaction mixture was added

to ice-water and alkalized with saturated potassium carbonate solution. The aqueous

_phase was extracted three times with ethyl acetate and the combined organic phases

were dried over magnesium sulfate, filtered and concentrated. The residue was

purified by means of preparative HPLC. The fractions comprising product were

combined, the acetonitrile was removed on a rotary evaporator and the residue was
freeze-dried. 7 mg of the titie compound were obtained.
[C-MS Rt (B): 1.04 min;
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10 LC-MS Rt (B):1.29 min; [M+H+]: 472.0 b)
3-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]-
1-methyl- imidazolidine-2,4-dione hydrochloride 15 4-Nitrophenyl
[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-
yl)phenyl)carbamate (125 mg) was dissolved in absolute THE (5 ml), and
sarcosine methyl ester hydrochloride and triethylamine w ﬁg%

WO 2004/8p%#38 with stirring. After stirring for 5 h, the reaction mlé% o417
of the solvent, and the residue was_admixed with water and 2 N
hydrochloric acid and refluxed for 2*h. After standing 20 overnight, the

M +H+} ign mixture was concentrated and admixed with ethyl acetate, water
and saturated potassium carbonate solution. After separation of the
phases, the organic phase was washed five times with saturated

ExampiB %S§‘f§‘ @R bé’%afﬁﬁﬂ&tépQ»@QQI%&W’F@@WQ@N&%@DIﬁﬂﬂM«yE)

ution: Drying over magnesium sulfate and filtration were followed by

Pheﬂyihmﬁi@%tﬁﬁ‘@ﬁﬁ@'%mm%d by means of 25 preparative
HPLC. The fractions comprising prequct were combined, the acetonitrile
was removed on a rotar)é;gvapo Ztor, nd the agyeous residue was
neutralized with satur potassi rbonat¢ solution and extracted .
three times with ethyl acetate. WO $006/074813.PC /EP2005/014127 93
After the combined ethyl acetate phiases hatl beeitdried over magnesium
sulfate, they were filtérétan = centyaf ryness. The residue was
taken up with water/hydrg : nd freeze-dried. 60 mg of the title
compound were obtained. ' min; 5 [M+H+]:404.0 E o
55: 342-((R)-6, 8-DichIoro-2-(1,1‘3{cloprnnaoI
.>-,3,4-tetrahysd-roisoquinolirf~ -4-y |11- "xampoe ..... v-HEJ"u

39 mg ‘?@‘ﬁ -{@fzﬁésmp%ﬁm’lkfér@sﬁmE&@%@Hﬂ%@%ﬁrﬂ@@lﬁcm@@ﬂm@@h@b;o-
propyi-1 2,3 4-tetrahydroisoquinolin-4-yi)phenylamine (exampie 41b) and ethyi

isocyanatoacetate analogously fo example 1.
[ C-MS Rt (B): 1.14 min;
[M+H'T: 416.0

Example 54: 3-[2-({R}-6,8-Dichioro-2-methyl-1 ,2,3,4-fetrahydroisoquinolin-4-yl)phenyl}-
1-methylimidazolidine-2,4-dione hydmchioricie

NJTN
)\/
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10 Starting from
2-((R)—6,8.-dichioro-2-cyc|opropyl-1,2,3,4-tetrahydroisoquino|in-4-yl)-
phenylamine (example 41 b), the title compound was synthesized
analpgously to example 54 and 55 mg of the title compound were
Ebtalned as the hydrochloride. LC-MS Rt (B): 1.17 min; [M+H+]: 430.0 5
xa

WO 200 &’ﬁ PCT/EP2005/014127
%’% 6, 8 Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl}-
IE'iKE-B:Id|rr|1ethyllm|dazolld|ne -2,4-dionghydrochloride \0 =N CIWNOH

C
a) 4-N|tr®)a@sr@ RIS Zishioig-2-metitvetrdng drd RIS A
I(b 20 enantiomer B, preparation as described in W02004085404)

henvi]
phenyl] as dlssolved in absolute dichloromethane (5 ml), and methyl

PCT/EP2005/014127 94 drop h stirting. After belng stirred for 3 h
and left to stand overnight, the i

g g,

phases were separated and the aqijeous-ip aseé was extracted tW|ce with
dichloromethane. Th@WC ph ere dried over
magnesium sulfate, filteredl andiconc trate Thé residue was purified by
means of 5 preparative HRLC= rlsmg product were

purified, the acetonitrile was [removed on a rot ry evaporator, and the
aqueous residue was neutrafized with saturatddPotassium carbonate

(R)-2-(6BHHONGHBIY Sxbiagiet! hece fimanyaitisofuinatitaie/ fritertiarcomalizied mg,
éthyl acetate phases had been drie 5 sulf (t)l\? e
enantiofigsr&al amaaﬁ%@ﬁté&%efm?ﬂégg\’#% Wéﬂ ssolgs g dbsolute

d.cmorozﬁrsrilﬁﬁﬁg'r?glﬁ] hafﬁ@ Qd?ﬁm&@@mﬁl Mﬁmd@%;ﬁydmﬁrdmﬂr@agiotmeformate

e mixture was —dri
(167 s Aol SRR oL R ALAPOL B AE T D eI T [ P GE e aoded.
After standing overnight, the dlchloromathane was removed and the residue was used
directly in the next sfage.
LC-MS Rt (B):1.29 min;
[M+HF1: 472.0

b) 3-{2-{(R)-6,8-Dichloro-2-methyi-1 ,2,3,4—tetrahydroisoquino§in-4—y§)phenyl}~1 -methyl-
imidazolidine-2,4-dione hydrochioride |
4-Nitrophenyi [2-((R)-8,8-dichloro-2-methyi-1 ,2,3 4-tetrahydroisoquinolin-4-
yl)phenylicarbamate (125 mg) was dissolved in absolute THF (5 mi), and sarcosine
mathyl ester hydrochioride and triethylamine were added dropwise with stirring. After
stirring for 5 h, the reaction mixture was freed of the solvent, and the residue was
admixed with water and 2 N hydrochloric acid and refiuxed for 2 h. After standing
overnight, the reaction mixiure was concentrated and admixed with ethyl acetate,
water and saturated potassium carbonate solution. After separation of the phases, the
organic phase was washed five times with saturated potassium carbonate solution and
twice with safurated sodium chioride solution. Drying over magnes.ium sulfate and
filiration were followed by concentration. The residue was purified by means of
preparative HPLC. The fractions comprising product were combined, the acetonitrile
was removed on a rotary evaporator, and the aqueocus residue was neutralized with

saturated potassium carbonate solution and extracted three times with ethyl acetate.



[M+H+]: 418.0 15 Example 57: (R and
S)-3-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-
4-yl)phenyl]-5-(2-methylsulfanylethyl)imidazoiidine-2,4-dione trifluoroacetic
acidsalt0S CIiOHF N"_F4/OH FYCIO
(R)-2-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyiamin
WO 20664813, enantiomer B, preparation as described in WO2(8Z080BD#)5/014127
was reacted analogously 20 to example 56 with ethyl
2-isocyanato-4-(methylthio)butyrategé83 mg) in methylene chloride,

urifie ring-closed. The cru duct hICh was th i
| Aﬁe"thgfﬁ}fa B?gﬁép Esacﬁeg?é%g T Slfﬁ_ \gou Nen Be e%bsét@]a eg néj?e’ they
were fifi@-edilMrmmmrdmmmmsﬂmmddes&mtakm LR With5

water/hpg%g %Rt (%é}é’fﬁg%es M—H_:Jq_ V%g %%Qﬁ m|n§grf3@f"q$+‘f%{8 408§§med

LC-MS Sta(Big Hoenmin;
(R)-2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)-
5 [M+H ToA8Aamine (enantiomer B, preparation as described in W02004085404)
' and the corresponding isocyanates, the following products were obtained

Marny@sﬁ% Sigraeroes s %ﬂ@ﬁ@@tﬁ,@ﬁ@%ﬁ@i%@@p&eﬁéﬁaﬁyw@mmiﬁ.a,nysx-
LC-MS Example Structurfgalt to e amé?_‘le PgI+H1 Rt [min] O
phenyl}-1 methyizmtdazoiud:ne»-z jone h O

o LR

c;. : )\/

Ci
10 Starting from 2-{(R)-6,8-dichioro-2-cyclopropyi-1,2,3 4-tetrahydroisoquinolin-4-yl)-
phehyiamine (example 41D}, the titie compound was synthesized analogously to
example 54 and 55 mg of the title compound were obtained as the hydrochioride.
LC-MS Rt (B): 1.17 min;
IM+H*] 4300

w

Example 56: 3-[2-((R)-6,8-Dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-
5,5-dimethyiimidazolidine-2,4-dione hydrochloride

cr. : //\\g

Cl
(R)-Q—(S 8-Dichioro-2-methyi-1,2,3,4-tetrahydroisoquinclin-4-yl)phenylamine (50 mg,
20 enantiomer B, preparation as descrrbed in W(2004085404) was dissolved in absolute

dichioromethane {5 ml), and methyl 2-isocyanato-2-methylpropionate was added
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N 446.1 58 Cs HCI 156 1.25 (B) WN ~H (ESE+) 0 0 C11.13 432.0 59
CI HCI 56 and NO H H (ESI+) 1.21 (B) CI N 404.0 1.04 60 Cl 56 and 0
H (ESI+) 1.12 (B) Cl 10 WO 2006/074813 PCT/EP2005/014127 96
Example 61:

1-[2-((R)-2-Methyl-1,2,3,44etrahydroisoquinolin-4-yl)phenyl]pyrrolidine-

. WO 2008/57d81% hydrochloride O /PJ fl 1 f0 HC J In a hydrogendifon ERrdei(k14127

a spgtula—tip of palladium on activated carbon (5%) was 5 added to a
solution of 1-[2-((R)-6,8-dichloro-2-#dethyl-1,2,3,4-tetrahydroisoquinoiin-

dropwisé'm@x%ﬂw rf\%&“%%@iﬂiﬂ‘&% 68 99 £1ABRIS GiinmstanRiHL 3HB nixture

and, after application o ydrogen atmosphere, agitated for 2 h. After

was adriigdtditywateidtbeqhasasovet BRAFBRARIIMAS RIUBUEARNEREYSS
eﬁracte%(%%ﬁiﬁ%%% andihandhe cairvsimmaslitergd:al gresuashed wied over

e Tiltrate was concentrated to dryness. 10 10 mg of the crude

magnesiumiselierdiited apdipreatdratnd 100s RGEANAE REISHPY means of
preparative HPLC. The fractions comprising product were purified, the acetonitrile was
removed on a rotary evaporator, and the aqueous residue was neutralized with
saturated potassium carbona ution and extracted three times with ethyl acetate.
After the combined ethyl acetate phases had been dried over magnesium sulfate, they
were filtered and concentrated to dryness. The residue was dissolved in acetonitrile

(% mi) and admixed with 10% hydrochioric acid. After stirring for 2 h, the mixture was
diluted with water (3 mi} and freeze-dried. 68 mg of the title compound were obtained.
LC-MS Rt (B): 1.08 min;

M+H*]: 418.0

Example 57: (R and $)-3-[2-((R})-8,8-Dichloro-2-methyl-1 .2,3,4-tetrahydroisoquinofin-
4-yl)phenyll-5-(2-methyisulfanylethyl)imidazolidine-2,4-dione triftuoroacetic acid salt

Cl 0
(R)-2-(6,8-Dichloro-2-methyi-1 2.3 4-tefrahydroiscquinolin<4-yl)phenylamine (30 mg,
enantiomer B, preparation as described in WO2004085404) was reacted analogously
to example 56 with ethyl 2—isocyaﬂato~4~(methyi{hio)butyrate (33 mg) in methylene
chioride, purified and ring-closed. The crude product which was then obtained was
purified by means of preparative HPLC and could then be separated into its
diastereomers, the more polar P1 and the less polar P2.

P1:
LC-MS Rt (B): 1.11 min;
[M+HTT 464 .0



10

freeze-dried. 10 mg of the title compound were obtained. LC-MS Rt (B):
0.87 min; [M+H+]: 312.1 15 Example 62:
1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]-
3-methyl-l,3-dihydroimidazol-2-one hydrochloride " Cl 1?: N HCI CI
(R)-2-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamin
iomer B, preparation as described in W02004085
WO Zﬂﬂ%léﬁrg gpﬂ%’enyl 20 chloroformate and methylarriinoacetalder%g %%qg?/{ﬂmn’?
acetal were reacted analogously tQ xample 40, and the resulting
intermediate (85 mg) was subsequently WO 20061074813
P2:  PCTIEP2005/014127 97 cycilzed with a mixture of water (1 ml) and 10%
otig acid (3.2 ml). Workup and purification were analogous to
LC-MS 3“2@%@ jg mg of the title compound were isolated. LC-MS Rt (B):
[Mq«Hﬂ;le%;min; [M+H+]: 388.0 5 Example 63: :
1-[2-(8-Brome-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)-
phenyl]pyrrolidine-2,5-dione hydrochloride p HaN ClI O N~ Br 10 a)
StartingBran@Lbiansetietityredzehetioplet 8 Bet-tetrahydroisoguinolin-4-yi)-

phenylamine (enantiomef B, preparation as described in W02004085404) and the
corresponding isocyanates, the following products were obtained as diastereomer

mixtures analogously to example 56:

Struct St Analogousty | MS | LC-MS
i - Structure : a '
Example to example | [M+H"]| Rt [min]
| N 4461
58 cl : )\N HOI 56 1.25 (B)
| 0" H - (ESIH)
N
Cl .
O
| 1.13
N 432.0
59 Ci : )\ HC! 56 and
o N (ESI*)
N 1.21 (B)
Ci
| @\ o) |
| N/Zg/ | av40 | %
60 |Cl : //L - 56 and
. N | (ESIH)
o H | 1.12 (B)
N\
cl
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CI Br Br 2-Bromo-4-chlorotoluene (5 g) was initially charged in carbon
tetrachloride (120 ml), and then AIBN (400 mg) and NBS (4.8 g) were
introduced successively with stirring. Subsequently, the reaction mixture
was heated under reflux for 6 h and then further 15 NBS (0.6 g) was
added at room temperature. After a further 2 h under reflux, the heater

WO 200085 ‘@moved and the mixture was left to stand overnight. AétgrErE2005/014127
precipitate had been filtered off, the mixture was washed with carbon
tetrachlorlde and then the filtrate vags extracted three times with 0.5 N

dium hydrogencarbonate solution, followed b eral washes with
Exampig ik URINRE SHHRME s SRR aT R B P BRI itine-
2 5_d,odnggf@ghwénagnesmm sulfate, filtered and concentrated. After
chromatography on silica gel, 3.57 g of the title compound were obtained.
2.6 (Cl) HWO 2006/074813

LC-MS Rt (B): 1.85 min; [M+ 2Q
PCT/EP2005/014127 98 b) ( @s -4-chl obenzyl)methylamlne C6\
H Br 33% ethanolic methylamme gotUt ml) was initially charged
- and 2-bromo 1 b rornomethyl-4. chlorobe zen (3 g), dissolved in
absolute ethanol (20 ml), dd e with stirring within 30
min. After stirring at room for 4 h, the mixture was left to
stand overnight. After thPcN)%en refddved, the residue was
taken up with ethyl acetate™and extracted once with 1 N hydrochloric acid.

ina hyd-\[ ﬁ&%%?}?pﬁ%?ﬁﬁ:yaag SliusiedinpHakbaith khMandiwn Bydbendss%) was

tion an en extracted three times with egbél acetate. The combined

added tomyioluian@bhdRed RIS WP R HAYnbS i SEiraR R ea dRg -
4-y)phRRES RSl 50 REHRE S8 $HE e RaMBRUMH W BRetABIBNEE mi), and, after
application of a hydrogen atmosphere, agitated for 2 h. After the hydfogen had been
removed, the apparatus was left to stand under argon overnight, and then the catalyst |
was filiered off.'and washed with methanol. The filtrate was coricentrated to dryness.

10 mg of the crude product were taken up with water and 10% hydrochioric acid and

freeze-dried. 10 mg of the tifle compound were obtained.
LC-MS Rt (B): 0.87 min;
M+H*: 3121

Example 62: 1-[2-((R)-6,8-Dichioro-2-methyi-1 2,3, 4-tetrahydroisoquinolin-4-yt)phenyl}-
3-methyi-1,3-dihydroimidazol-2-one hydrochioride |

O
O I
= N

L

vy

(R)-2-(6,8-Dichloro-2-methyi-1,2,3,4-tetra hydfoisaquinoiin—4—y£)phenyiamine
{enantiomer B, preparation as described in W02004085404), 4-nitrophenyi
‘chioroformate and methylaminoacetaidehyde dimethyl acetal were reacted

analogously fo example 40, and the resulting intermediate (85 mg) was subsequently



LC-MS Rt (B): 0.76 min; [M+H+]: 233.9 15 ¢)
N-(2-{2-[(2-Bromo-4-chlorobenzyi)methylamino]acetyl}phenyl)acetamide
pCI\NL H on Br (2-Bromo-4-chlorobenzyl)methylamine (1.7 g) was
initially charged in absolute ethanol (5 ml). After addition of sodium
hydrogencarbonate (1.2 g), N-[2-(2-bromoacetyi)- phenyl]lacetamide (2 g),
dissolved in ethanol (80 ml), was added dropwise with stirrj

WO mﬂgjﬁﬁé irred at room temperature for 4 h, the mixture stoog}g\}‘ernlg t._glg(])lr‘u27
workup, the solvent was removed, residue was admixed with ethyl
acetate/water, the aqueous phase was extracted twice with ethyl acetate

cyclizecandtitre mombined witgr demBtarfthtBonyerachimsieacienamiy Werkup and

| - purifica %%%Fl%ﬁ’% gﬁgf‘g tSSf{geéﬁg}rﬁﬁ\%@négQﬁ%@fithm&wﬁﬁﬁga%mgsmated.

10

20

e means of prepa PLC. The 25 fractions comprising

LC-MS ptotitictwistevdombined, the acetonitrile was removed on a rotary WO

+ 2006/074813 PCT/EP2005/014127 99 evaporator, and the aqueous
IM+H"T, 388 was neutralized with saturated sodium hydrogencarbonate
solution and extracted three times with ethyl acetate. After the combined

thyl tate ph b dri nesi Ifate, the.mixt
crams R S B A0 AP neBnESD U s .
phenyl[HgFeIRNRIES-dhE MErBtHBYide07 min; [M+H+]: 409.0 d)

N-(2-{2-[(2-Bromo-4-chlorobenzyl)methylamino]-I-hydroxyethyl}phenyl)ace
tamide 1/~ CI*H OH %r@

Br

a) 2-Bromo-1 -bromomethyl-4-chiorobenzene
Cl

Br

Br

2-Bromo-4-chiorotoluene (5 g) was initially éharged in carbon tetrachioride (120 mi),
and then AIBN (400 mg) and NBS (4.8 g) were infroduced successively with stirring.
Subséquenﬂy,.the reaction mixiure was heated under reflux for 6 h and then further
NBS (0.6 g) was added at room temperature. After a further 2 h under reflux, the
heater was removed and the mixture was left to stand overnight. After the precipitate |
had been filtered off, the mixture was washed with carbon tetrachioride and then the
filtrate was extracted three times with .5 N sodium hydrogancarbonate solution,
followed by several washes with water untii the pH of the wash solution was neutral.
The organic phase was dried over magnesium sulfate, filtered and conicentrated. After
chromatography on silica gel, 3.57 g of the title compound were obtained.

LC-MS Rt (B): 1.85 min;

IM+H*]: 202.6 (CI*)
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10 '
N-(2-{2-[(2-Bromo-4-chlorobenzyl)methylamino]acetyl}phenyl)acetamide
(1.5 g) was initially charged in methanol (45 ml) and cooled to OC with an
ice bath. After sodium borohydride (266 mg) had been introduced in
portions, the mixture was allowed to come to room temperature and then
WO zﬁggtm;gggfyrther for 2 h. The solvent was removed and the rBSAHERAARHEI1Z7 -
with ethyl acetate/water and extracted three times with ethyl 15 acetate,
and the combined organic phases 9&re dried over magnesium sulfate,

f|Itered once rat of the title compound were obtained.
b) (2- oo A O MR HETS

411.0 20 e)
1-(2- Amrnophenyl) -2-[(2-16¢ lorobenzyl)methylamino]ethanol NH2
Cl1150HH N Br ‘

N-(2-{2-[(2-Bromo-4-chlorobe ]-1-hydroxyethyl}phenyl)ac
etamide (1.4 g) was dissolved injabsolute methanol (50 ml) and admixed
with sodium WO 2006/074813 PBTIEP2005/014127 100 methoxide

- 33% et%}ﬁ;g%%gg%@%jdg% aed tﬁqf?lngt K 8r’ﬂt:§t ERSAIRE JRADONEFo-

the mi ure as heated to reflux
1-bromd qréﬁurmethgﬁg@hﬂmmaaGM)ndﬂw@arém@ﬁ@dwéﬁr@émﬁﬁér(%%“” was
extracted three times w

L for 4 h,
added qsRRYSSYE §f lgﬁj&}gt{%’ﬁggnes%mé% ate it rg%qgt%ﬁg con%g‘t?;?eé) '

" the mixilRe vesides mmrmmghemﬁwmﬂebeewwa%ﬁ%

resrdue?\ggﬁg%gg Lérﬁ g\/g%yface gined (e acaionile g anreKpd-8BHoric acid.

he aqueous residue was neutralized with

The aq@@adr@tﬁ@bsetmmjmmtmwtsbtum ARdesediisuiRsefReiition and
then exg@ée%at tﬁ%%ﬁ esruw tﬁg"&%@t& YRe 8ishhageshnd bseRdbiesses were

y were filtered and 10 concentrated tg

dried oﬁVnﬁQnSQmmagtdfat@ ﬁwr&mmﬂ@@ﬁé' cired.919¢ RIRP(B 0.92
min:; 369 0f)

compo%% (ﬁT? TG 0-2- -methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylam
LC-MSiRe (BIH2.76 min;

M+H*]: 233.9

c) N-(2-{2-{(2- Bromo-4»chicrobenzyi)methyiammo Jacetyl}phenyljacetamide

ge¥vas

(2—Bromo-4-chiorobenzyt)methytamine (1.7 g) was initially charged in absoiute gthanol
(5 mi). After addition of sodium hydrogencarbonate (1.2 g}, N-[2-(2-bromoacetyl}-
phenyljacetamide (2 g), dissolved in ethanol (80 mi), was added dropwise with stirring.
After being stirred at room temperature for 4 h, the mixture stood overnight. For
workup, the solvent was removed, the residue was admrxed with ethyl acetate/water,
the agueous phase was extracted twice with ethyl acetate and the combined ethy!

acetate fractions were subsequently dried over magnesium sulfate, filtered and

| concentrated. The crude product was purified by means of preparative HPLC. The

fractions comprising product were combined, the acetonitrile was removed on a rotary



40

15

20

ClBr 15
1-(2-Aminophenyl)-2-[(2-bromo-4-chlorobenzyl)methylamino)ethanol (800
mg) was dissolved in dichloromethane (1 ml) and admixed with
concentrated sulfuric acid (8 ml) with ice cooling. Subsequently, the
mixture was stirred at 60C for 7 h. For workup, the reaction mixture was
! ice-water, alkalized with 10 N sodium hydroxide |

WO m%%%i%ﬁhree times with ethyl acetate. The combined orgsﬁi%l% asegs(%r) §14127
were dried over magnesium sulfatg,filtered and concentrated. The
residue was purified by means of preparative HPLC. The fractions

evaporaiomEisithpmplecusarstimbiasinsdraiseshimile satysedSRAEWA a

hyd rOQe;%ataa%g\ﬁagég (%?L:Jtﬁrr{ﬁﬁ{?d%gee%@?éﬁ fadlaypuasherImize YR After the

urate rogencarbonate solution and extracted three times

combinedtietityiyhef asteapiirsexitoadoasmeiingPE ey MREnarimh 2583 1a hsemixture
was filtd) ré%ﬂa%\éeég%%gﬂﬁ%?éh'@ 1§\ digtedbey wersdiifiei epaLonanidigdiobtained.
orryness. mg of the de

sired compound were obtained. WO
LC-MS RIqBP748I3T T/EP2005/014127 101 LC-MS Rt (B): 1.03 min; [M+H+]:

Mt 351.0&;) _
[ j1‘{99( -Bromo-6-chioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]

- 5 pyrrolidine-2,5-dione hydrochloride

B

polyphosphoric acid analogously to examgle 7. 47Omg of the title
,‘_

compound were obtained. 10 LC-MS 1.04 min; [M+H+1: 433.0
Example 64: Cl
1-[2-(8-Bromo-6-chiora
phenyl]pyrrolid in-2-one

Br

N-{2-{2-[(2-Bromo-4-chiorobenzyl)methylaminclacetyl}phenyhacetamide (1.5 g) was
initially charged in methano! (45 ml} and cooled to 0°C with an ice bath. After sodium
borohydride (266 mg) had been introduced in portions, the mixture was allowed to

come o room temperature and then stirred further for 2 h. The solvent was removed

and the residue admixed with ethy! acetate/water and extracted three times with ethyl

acetate, and the combined organic phases were dried over magnesium sulfate, filtered

and concentrated. 1.44 g of the fitle compound were obtained.
LC-MS Rt (B): 0.84 min;

M+H™]: 411.0

e) 1-(2=Aminopheny&)-2-[(2~bromo-4-chiorobenzyi)methyiamino]ethanol
]
© l NH,

OH
Br

N-(2-{2-[(2-Bromo-4-chiorobenzyt)methylamino}-1 -hydroxyethyi}phenyllacetamide

(1.4 g) was dissolved in absolute methanol (50 ml) and admixed with sodium



10

15

20

25

f5 Br Analogously to example 36, 2-(8-bromo-6-chioro-2-methyl-1,2,3,4-
tetrahydroisoquinolin-4-yl)phenylamine (80 mg) was reacted with ,
4-chiorobutyryl chloride (35 mg) and the resulting amide was
subsequently ring-closed with potassium carbonate in DM30O. 20 LC-MS
Slt (B)_: 1_.05 minr;] [M+H+]: 419.0 Pharmacological data: 25 Test
escription: In this test, the recovery in the intracellular pH i

WO zgaéé%‘,‘%ﬁich stably WO 2006/07481% PCT/EP2005/O14f27§?gg%%§§14127
the sodllum-proton exchanger subt¥8§ 3 (NHE3), after an acidification was
determined. This recovery sets in even under bicarbonate-free conditions

methoxitidseiction (f fumtlienthgeatmBioreivg Earch theAfter madiumenated dsin
selution{?@ﬁ’;ﬂfﬁsg%”g%’gd ;é:{;%'@ifggt fve REERRMAUIRR s ftsebesrdfiugane a@ither

precurs F-AM'is used). The cells were first incubate

4 h. ThevitaBREGREIWBSBESTRAR iveNatRTaseXTRFIZE IRiFRimMas Wi sthy!

cholineCi, 20 / | . , _
e S RS NS D o012 o et o
and sonn&ataﬂeihrﬁta‘dﬁi&ﬁiﬁ@%ﬁﬁ&@@é&ﬂﬂ@ﬁﬁr@ @f@%%i%i‘mlﬁ%a%ég%ﬁ?‘e
fractiang g{:‘%bﬁ@%%@&g%@g resiviier(1R38  ceMahnlngshientteveti M rotary

: , 1 caCl2, 1.25 mM MgCl, 20.97 mM K2HPO4, 0.23 mM
evaporatbi2R0d i@mﬁhﬁ@@éé’?shﬁﬁm V@%@E?&%ﬁ%wﬁﬁ S RERIBRRRRR T M
carbondfS S AIFY 108 BASARGPREGSIARMEDAOSNG HEARICTRe e suentined

eft on the cells. The pH recovery was started by the  addition of 99 i of
othyl adetatephasampbarTerdaas ANPREGOIES HITSEER!S, Sasy Kot fiipsed and

concen%‘é%«?n% %4}8:?@3.08%% NaRE B4 cBrRBsuNE N2 BOrhirledmM Hepes,

| 0se; ap 7.4 is established with 1 M NaOH) in the
LC-MS &falic8l¥as®iment (FLIPR, "Fluorometric Imaging Plate Reader",

M+ +}lé\j’/|§%=$(r:#_lar Devices, S_unrjyvale, Ca., USA). The BCECF fluorescence was
iIned at an excitation wavelength of 498 nm and the FLIPR

emission.filter 1 (band gap from 5;0 to 570 nm). The subsequent
) 2-(8-5NENges 1D, [I8TBSRnRe: Wesos R USHRIRSHIIAMR BRHES- A hEMAsHIRSf

‘%-(2-Aminophenyi)—2-—[(2~brom0-4~chlorobenzyi)methyiamino]_ethanol (800 mg) was
dissolved in dichioromethane (1 ml) and admixed with concentrated sulfuric acid (8 ml)

with ice cooling. Subsequently, the mixture was stirred at 60°C for 7 h. For workup, the

reaction mixture was added to ice-water, alkalized with 10 N sodium hydroxide solution

and washed three times with ethyl acetate. The combined organic phases were dried
over magnesium sulfate, filtered and concentrated. The residue was purified by means
of preparative HPLC. The fractions comprising product were combined, the acetonitrile
was removed on a rotary evaporator, and the aqueous residue was neulralized with
saturafed sodium hydrogencarbonate solution and extracted three fimes with ethyl
scetate. After the combined ethyl acetate phases had been dried over magnesium
sulfate, they were filtered and concentrated to dryness. 438 mg of the desired

compound were obtained.
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20 the pH recovery. For the calculation of the NHE3-inhbitory potential of
the tested substances, the cells were tested first in buffers in which full pH
recovery, or none at all, took place. For full pH recovery (100%), the cells
were incubated in Na+-containing buffer (see above), and Na+-free buffer
for the determination of the 0% value (see above). The substances to be
tested were made up in Na+-containing buffer. The 25 rec '

WO moﬁ{ﬁ%%]rlﬁlar pH at each tested concentration of a substanc%?v%yg’l%assmlﬂﬂ
expressed in percent of the maximﬁéq recovery. From the percentages of
the pH recovery, the IC50 value of the particular substance for the NHE3

LC-MS Ragoalkwatedhy means of the program XLFit (idbs, Surrey, UK). 30 The
inhibitory action (IC50 values) of various example compounds on the -

[M+H¥INIgE Pis WO 2006/074813 PCTIEP2005/014127 103 listed in the table
which follows: Example IC50 [uM] 4 0.129 7 nna9 8 2.59 10 0.047 14

0.119 16 0.222 29 1.2 1134 29,2 350.082 38 0.461 ,400.131 42 0.069
o) 1-12- a0 -G 0B WSV b £ B CTR GRS RS St

pyrrolidine-2,5-dione hydrochioride

2—(8-Broﬁ10~6~chloro-=2~methy!—1 ,2,3,4-tetrahydroisoquinoiin—zi-yi)phenyiamine(66 mg}
was admixed with succinic acid (22 mg) and reacted in paiyphospherié acid
ana&ogéusly to example 7. 47 mg of the title compound were obtained.

LC-MS Rt (B): 1.04 min; |

[M+H*% 433.0

Example 64: 1-]2-(8-Bromo-6-chioro-2-methyi-1 2.3 4-tetrahydroisoquinolin-4-yl}-
phenyllpyrrolidin-2-one '

Analogously to example 36, 2-(8-bromo-6-chloro-2-methyi-1 2,3 ,4-
tetrahydroisoguinolin-4-y!)phenylamine (80 mg) was reacted with 4-chlorobutyryl

chioride (35 mg) and the resuiting amide was subsequently ring-closed with potassium

carbonate in DMSO.

LC-MS Rt (B): 1.05 min;
iM+H*T: 419.0

Pharmacological data:

Test description: : : _
in this test, the recovery in the intraceliular pH (pH;) of LAP1 cells, which stably
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- 30

Example IC50 [MM] 46 0.22 51 0.141 52 12.3 550.12 57 1.4 58 7.4
64 0.25 WO 2006/074813 PCd'/EP2005/014127 105 What is claimed is:
1. A compound of the formula | R7 X* RSNZ PYAC[[16 R2R3 N~R5
R4 5 in which: R1, R2, R3 and R4 are each independently hydrogen, F,
CI Br, I, CN, NO2 or R11-(CmH2m)-An-; mis zero, 1, 2,30r4; n is zero or

WG 200 ) 131 is hydrogen, methyl or CPF2p+1; A is oxygen, M@ rig)sp014127
)4, p isl,20r3; g is zero, | or 2; R5 is hydrogen, alkyl having 1, 2, 3, 4,
50r6 carbon atoms or cycloalkyl having 3,

express the sodium-proton exchanger subtype 3 (NHE3), after an acidification was
determined. This recovery sets in even under bicarbonate-free conditions in the case
of functioning NHE3. To this end, the pH; was determined with the pH-sensitive
fiucrescent dye BCECF (Molecular Probes, Eugene, OR, USA; the precursor
BCECE-AM is used). The cells were first incubated with BCECF (5 ,uM BCECF-AM) in
NH4Cl buffer (NH4Cl buffer: 115 mM cholineCl, 20 mM NH4Cl, 5 mM KCl, 1 mM
CaCtz, 1 miM MgClo, 20 mM Hepes, 5 mM glucose; a pH of 7.4 is estabiished with 1 it
KOH). The intracellular acidification was induced by washing the cells incubated in

NH4Cl buffer with NH4Cl-free buffer (133.8 mivi choline chicride, 4.7 mM KCi, 1.25 mM
CaClo, 1.25 mM MgClp, 0.97 mM KoHPOy4, 0,23 mM KHoPO4, 5 mM Hepes, 5 mM

glucose; a pH of 7.4 is established with 1 M KOH). After the washing operation, 90
“of the NH4CS-—'?ree buffer were left on the celis. The pH recovery was started by the

addition of 90 ul of Na*-containing buffer {133.8 mM NaCl, 4.7 mM KCI, 1.25 mM
CaCl, 1.25 mM MgCla, 0.97 mM NapHPO4, 0.23 mM NaHpP0y, 10 mM Hepes,

-5 mM glucose; a pH of 7.4 is established with 1M NaOH) in the analytical instrument

(FLIPR, "Fluorometric imaging Plate Reader”, Molecutar Devices, Sunnyvaie Ca.,
USA). The BCECK fluorescence was determined at an excitation wavelength of

498 nm and the FLIPR emission filter 1 (band gap from 510 to 570 nm). The
s;jbsequen‘é changes in fluorescence were registered for two minutes as a measure of
the pH recovery. For the calculation of the NHE3-inhbitory potential of the tested

substances, the cells were tested first in buffers in which full pH recovery, or none at
all, took place. For full pH recovery (100%), the cells were incubated in Na*-containing
buffer (see above), and Na*-free buffer for the determination of the 0% value (see

above). The substances to be fested were made up in Na*-containing buffer. The

recovery in the intraceliuiar pH at each tested concentration of a substance was

expressed in percent of the maximum recovery. From the percentages of the pH

recovery, the 1Cgq value of the particular substance for the NHE3 was caiculated by

means of the program XLFit (idbs, Surrey, 'UK).

The inhibitory action {ICsq vaiues) of various example compounds on the NHE3 is



15 4, 5 or 6 carbon atoms; R6 is hydrogen, OH, F, CF3, alkyl having 1, 2,

.3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms; R7

and R8 are each independently hydrogen, F, Cl, Br, CN, C02R12,

NR13R14 or 20 R16-(CmmH2mm)-Bnn-; R12 is hydrogen, alkyl having 1,

2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms;

and R14 are each independently hydrogen, alkyl havi ﬁﬁ) _

wOo 2@@%&9@ 61074813 POTIEPSODB1014157 106 Carbon Ator ?5%2& }4127

having 3, 4, 5 or 6 carbon atoms; %%13 and R14, with the nitrogen atom

to which they are bonded, form a 4-; 5 5-, 6- or 7-membered ring in which
listed indhe @HR gvbigh hedpws: replaced by NR15, S or oxygen; R15 is hydrogen,

alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6

carbon atoms; 10 mm_is zero. 1, 2, 3 or4; nniszeroorl; R16is

hydrogen, methyl oEQapipp+1;| B is oxiesn B(0)gq; bpis 1, 2 or 3;
15 qqis zero, I or 2; Wis CrH2r pr CsH2s-2; where one ¢r more CH2
groups in CrHRr and C$H2s-2 may be replagagdby NRI7, oxygen or S;
R17 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or]
?'. 0.039
8 2.59
10 - 0.047
14 0.119
16 0.222
29 1.2
34 29.2
35 0.082
38 0.461
40 | 0.131
42 0.069
43 - 0.049
44 0.22




20 cycloalkyl having 3, 4, 5 or 6 carbon atoms; ris 1, 2, 3, 4, 5,6, 7 or 8;
sis2,3,4,5,6,7or8; Xis -C(0)- or -S(0)2-; Zis -C(O)- or a bond; 25
and also its pharmaceutically acceptable salts and trifluoroacetates. 2. A
compound of the formula | as claimed in claim | in which RI, R2, R3 and
R4 are each independently hydrogen, F, CI, Br, CN or Rl 1-(CmH2m}-An-;

WO zgegﬂ,—mﬁgero orl; nis zero or 1; WO 2006/074813 PCT/EPROOSEORAXKSIO14127

107 R11 is hydrogen, methyl or CpF2p+1; A is oxygen, NCH3 or S(O)q; p
is1or2;qiszero, |l or2; 5R5is hgdrogen, methyl, ethyl or cyclopropyl;

R6 is hydroge

or methyl; R7 and-R8-are-each-id

anande

tly hydrogen,

F, Cl, CN, COj

DR12 ENRTEHEL4 or

Pbl T

R16‘-A(8§WM )-Bnn-

;10 R12 is

hydrogen, me
hydrogen, alkj
5 or 6 carbon

thyl or ethyl; R13 g
/| having4g; 2, 3 or4
atoms; or 15 R13 @

and R14, with the nitroge

nd R14 are each indepel
carbon afb#8 or cycloa]

. they are bond
group may be

bd, form a 5-, 6- or

7-membered ring in whig

ndently

Ikyl having 3, 4,
h atom to which
th one CH2

replacef’by NR15} S or oxy§eht1
52 12.3.
55 0.12
57 1.4
58 74
0.25




R15 is hydrogen, alkyl having 1, 2, 3 or 4 carbon 20 atoms or cycloalkyl
having 3, 4, 5 or 6 carbon atoms; mm is zero, 1 or 2; nn is zero or 1; R16
is hydrogen, methyl orCppF2pp+1; 25 B is oxygen or S(O)gq; ppis 1 or2;
qq is zero, | or 2; W is CrH2r or CSH2s-2; where one or more CH2 '
groups in CrH2r and C5H2s-2 may be replaced 30 by NR17, oxygen or S;
O o e S 205014127
cycloalkyl having 3, 4, 5 or 6
carbon atoms; ris 2,3,4,5,6, 7 Q@ sis 2,3,4,5, 6,7 or 8; Xis-C(O)-
or -S(0)2-; 5 Z is -C(O)-; and also its pharmaceutically acceptable salts
What is sfalrmfilitroacetates. 3. A compound of the formula | as claimed in claim |
and/or 2, in which R1 and R3 10 are each hydrogen; R2 and R4 are
each independently hydrogen, F, CI, Br, NH2, NHCH3 or N(CH3)2; R5is
1. Ahgorapeundneithye iR tyclopropyl; R6 is hydrogen or methyl; 15 R7
and R8 are each hydrogen; W ig3grH2r or CSH2s-2;

X
/Tw

5 in which:
R1, R2, R3 and R4 .
are each independently hydrogen, F, Cl, Br, |, CN, NO2 or R11 ~(CmH2m)~A_n~;

m is zero, 1, 2, 3 or 4;
n is zero or 1,
10 | R11 s hydrogen, methyl or CoFop+1;
| A is oxygen, NH, N(CH3) or S(O)g:
p is 1, 20r3;
a is zero, 1. or 2;

R5  is hydrogen, alkyl having 1, 2, 3, 4, 5 or & carbon atoms or cycioalky! having 3,

15 4, 5 or 6 carbon atoms;

R6  is hydrogen, OH, F, CF3, alkyl having 1, 2, 3 or 4 carbon atoms or cycioalkyl
having 3, 4, 5 or 6 carbon atoms;

R7andR8 ,
are each independently hydrogen, F, Cl, Br, CN, CO2R12, NR13R14 or

- 20 R16-(Conmt2mm)-Bnn-
R12 is hydrogen, aikyl having 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;

R13 and R14
are each independently hydrogen, alkyl having 1, 2, 3 or 4
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where one or more CH2 groups in CrH2r and CSH2s-2 may be replaced

by NR17, oxygen or S; 20 R17 is hydrogen or methyl; ris 2, 3,4,50r 6; s
is2,3,4,50r6; Xis-C(O)- or-S(0)2-; Zis -C(0O)-; 25 and also its ‘
pharmaceutically acceptable salts and trifluoroacetates. 4. A compound of
the formula | as claimed in one or more of claims 1 to 3, selected from the

WO zoeﬁ{/& B35 PCT/EP2005/014127

W

X
Z

1-[2-(8-bromo-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]
pyrrolidine- 30 2,5-dione, 106
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2, rahy sqquinal
nylH-1 WO 2006/G74893 P E@é&éfé%ﬁ}{% %’@?"’ 18P Boms:
methydimidazolidine-2,4-dione,
3-[2-((R 6 8-dichforo-2-methyl-1,2,3;4-tetrahydroisoquinofin-4-yl)phenyf]-
1-metRyi3 B8 &3 Sdine- 2,4-d ione

3-[2-((R)-6,8-dichigith2rey elorsge| st chd1é- tetriahyhmysargUimiited; f{)pmea 4-,

e eiomrob G- 51 b eked e hist, Pe. CHa STop, fmay be

roxypyrroiidin e ?eﬁé@@ﬂeb y NR15, S or oxygen;
(R)-1-[2-((R)-6,8-dichloro- ZHE?/Clopropyl -1,2,3, tetrahydrmsoqumolln 4qy)

phenyl]-3- hydroxypyrroiidifié-2,5-dione, iq fydrogen, alkyl having 1, 2, 3'or

(R)-1-[2-((R)-6,8-dichloro-2-methyl-1,2, 3:4rissrstrisstasyorinkgtimheg 3, 4,
yl]-3- hyd roxypyrrolidine-2,5-dione,

(S)-1-[2-((R)-6,8-dichforo-2-methyl-1,2, DLIR SATRPEI &M olin-4-yl)phen

yil-3- yghroxypyrroldd&ne-2, S.dioses;
4-[2-((R)-6,8-dichforo-2-methyl:1,2,3,4-tetrahydroisoquinofin-4-yf
)phenyfimorphofingSZLE5idne,

3-[2- f(d!i);@ 8- dmhfo[@ﬁyﬁt@@'&’ﬂ:ﬁe’itﬂzﬁ%%gﬁgﬂwnOlln -4-yl)phenyflo
xazolidine-
B is oxygen or S(O)qq;

pp is1,20r3;
aq is zero, 1 or 2;
is CrHpr or CgHos.2;
where one or more CHo groups in CyHop and CgHog.o may be replaced
by NR17, oxygen or S; |
R17 is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
cycloalkyl having 3, 4, 5 or & carbon atoms;
r is1,2,3,4,5,6,70r8;
S is2,3,4,5,6,70r8;
is -C(O)- or -S(0)p-;
is -C{O}- or a bond;

and also its pharmaceutically acceptable salts and trifluoroacetates.

2.

A compound of the formula | as claimed in claim 1 in which

R1, RZ2, R3and R4

are each independently hydrogen, F, Ci Br, CNor R1‘§~(CmH2m)—An ;o

m is zeroor 1;

n is zero or 1;
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2,4-dione, 3-[2-((R)-6,8-dichforo-2- methyl -1,2,3,4-tetrahydroisoquinof
in-4-yf)phenyf]thiazolidfne- 2,4-dione, '.0
1-[2-((R)-6,8-dichloro-2-cydopropyf-1,2,3,4- tetrahydrmsoqumof in-4-yf
)phenyf]- pyrrolidine-2,5-d ione,
(S)-1-[2-((R)-6,8-dichforo-2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yl)phen

WO 20({&?3’15%; hyl- pi peril f ne-2, 6-dione, PCT/EP2005/014127

(R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahyd
roisoquinoln-4-yl)phenyf]-3- methyl ? piperidine-2,6-dione,
1-[2-((R)-6,8-dichforo-2-methyl-1 2, ,4-tetrahydroisoquinofin-4-yl)phenyf]-
3,5-dfiRéthyf- plperlmrﬁé@%@memy or CpFap+1;
1-[2-((R)-6,8-dichforo-2- 4-tetrahydroisoquinofin-4-yl)phenyl]-
3-methyl- pyl’?o%m?ri % EE ((R)-6,8-dichloro-2-methyl-1,2,
3,4-tetrahyd- rmsoqtblnolln,él»yfo}p@enyl] -3,3-d imethyl-
pyrrolidine-2,5-dione,
1-[2-(6,8-dichforo- Z%ycloﬁﬁo@'ﬁ’l % @r&ietrahydrofsoquinoffn-4-yl)phenyf]
DY & 3&%@8@%@%%@5 RRPRP05/014127 110 2 5-dione,

1] 8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pi
%ﬁé}’x’m&"(ﬁo‘ﬂiﬁﬁ

R7 and]R@ ((S)-6,8- dlchloro 2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]p

yrrolid ine- 5 2,5-dione

qf%@ﬂ?@iﬂm%dﬁ”?ﬁ%tmﬁ@ﬁ%“4ﬁe§5h§8§0§§9&5&8nNR-%%ﬁén?f]pyrrol

- digne,
%{%Yﬁﬂ?fﬁ =di oré"ﬁ ‘methyl-1,2,3,4-tetrahydroisoquinolir?-4-yl)phenyl]p

iperidipg-2,6- diongs AQdlelgett, Srdthy! or ethyt;

ichloro-2- mefbgy[%%, ,3,4-tetrahydroisoqu inolin-4- yl)phenyl]plperld ine-2, ,6-
dione, R1 - -dichioro-2-methyl-1,2,3,4-tetrahyd

roisoquinoiin-4-yl) pirersaly inniegarisiaditnéydrogen, alkyl having 1,2,30r4

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

or

R13 and R14,
with the nitrogen atom to which they are bonded, form a 5-,
6- or 7-membered ring in which one CH2 group may be
replaced by NR15, S or oxygen;

R15 is hydrogen, alky! having 1, 2, 3 or 4 carbon
atoms or cydoaikyi having 3, 4, 5 or 6 carbon
atoms;

mm is zero, 1 or 2;
nn is zero or 1;
R16 is hydrogen, methyl or Cpngpp+1;
B is oxygen or S(O)gq;
pp  istorZ;

qq is zero, 1 or 2;
is Cerr or CSHZS‘?.
where one or more CH» groups in CiHgy and CSst.,Q may be repiaced

by NR17, oxygen or S;
R17 is hydrogen, alkyt having 1, 2, 3 or 4 carbon atoms or
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1-[2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]pyrrol
idine-2,5- 15 dione,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenYl]p
Yrroiidine- 2,5-dione, 3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahyd
roisoquinoiin-4-yl)phenyllimidazolidine- 2,4-dione, 20

WO 20“§ !#2] 6{ §2dzrch(;?(;(r3182 methyl-1,2,3,4-tetrahydroisoquinolin- 43@)@@93{1&51534127

3-[3-((S)-6,8-dichloro-2-methyl-1,243,4-tetrahydroisoquino(in-4-yi)phenyl]i
midazotidine- 2,4-dione,
3-[4-((S)-6,8-dichiofyoRiIav DS 3. e G GRERRIARTE: ) phenyili
midazoiidine-25 2,4-dioges 5 6, 7 or 8§;
3-[4-(6,8-dichioro-2- methyl -1,2.3, 4-tetr hydroisoquinolin-4-yl)phenyl]imida
zolidine-2,4- @’ione ‘Q-@ZQ(I&) % @d?cﬂl‘b -2-cyclopropyl-1,2,
%? ag d umoun -4-yl)phenyl]- oxazolidine-2,4-dione, 30
-((R)-6,8- oro -2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-5
Z tvalmldazolldlnez 4-dione ,

andals i%% RS R i eimmanaunoi )

dlmethylpyrrolldlne -2,5-dione,
3. ARSI e B lafed el nakinalin uievenyilp

dione.
R1 and R3- ((S) 6 8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyi]pi

er|d gﬁ
f’@ %5%331 ?é)ro 2-methyl-1,2,3,4-tetrahydroisoquinofin-4-yl)phenyljp
R2 and)m:@hdme 2,5-dione,

4'%6C§ %'ﬁgl?éﬂé%ﬁ‘i\?tﬁ%%%é’n%e@ﬁhserm@qw@mﬁlaﬂ)ﬂh@m@mpen

lane

RS f§ -B3rdpoehchiastng; mﬁwﬂﬁﬁwwﬁaﬁydrmsoqumolm 4- yI)phenyI]|m|da
RE :éorlzls(/jc{slogen or methyt;

R7 and R8

are each hydrogen;

W s CrHér or CgHog2:

where one or more CHo groups in CiHor and CgHpg.2 may be replaced

by NR17, oxygen or S;
R17 is hydrogen or methyt;
T is 2, 3,4, 5o0r 6;
S is2,3,4,50r6;
X is -C(O)- or -S(Q)2-
z is -C(O)~;
and also its pharmaceutically acceptable satts and trifluoroacetates.

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

from the group of:

1= [2«(8-bromo-6-chioro~2 -methyi-1,2,3,4-tetrahydroisoquinot |n~4-yl)pheny!]pyrrohdme—

2,5-dione,
3-[2-((R)-6.8-d ichioro-2-cyclopropyl-1,2,3,4-tetrahyd roisoquinclin-4-yl)phenyi}-1-
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dione,

1-[2-((R)-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyi]pyrrolidine-2,5

-dione,

- 3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-5
-isopropyl- imidazol idi ne-2,4-d lone, 15
-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinol-4-yphessi &1 27

wo 200—%%6%%?%- i mid azolid i n e-2,4-dion e, (R and

S)-3-[2-((R)-6,8-dich|oro-2-methyl-.?.@%3,4-tetrahydroisoquinolin-4-yl)pheny

I]-5- (2-m ethyls ulfa nylethyl )i mid azof id i n e-2,4-dione,
methyliBiflrtiieie-ditHlnoe2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-5

o-((REe ) Qﬁ. -'Elﬂléw 'L'@@zﬂ:{gi‘?é‘ droisoquinolin-4-yi)phenyil-1-methyi-
32 (‘(Ri-?gg(%ﬁ%%)ggdlc Ioro-l,cgf3,’4itetrahy roisoqu?noiin-4-yl)}t,) F;()-:‘nyl]spl)g/rroiidine- .

- imidazofifirdichd-dione

3-[2-((Rﬁ:y Ia(fcﬁi%fﬁ??%% ’4@:&%8%5991'2@,@)&4&@&%@8@8&@@@%%%@@he

thiazo ione,
imidazoligned)dediodiehloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]p

| (S)-'{i-{2%{@4%3&%%%@%%&%@%%3,4—tetrahydrozsochinoiin-4-y;)phenyi}-s-

loro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)-phenyi]-
hydroxymyreiigine2, 5-dione,
A-PLIR( Ry SR iRl RSty L R Ba4ssaaysisrauintiiranbeepis -
(R [2,1§,£4,4-_té‘.tra- methyl pygcr:oliﬁd Eénbe-Z, 5-dione, 30
hydroxygyraolidingeE & 8li@esioro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yi)
(R)-1 -[ﬁt}ﬁﬂ@;§:d?EﬁIBMﬁ’€E§&ﬁsﬂ=2;Q;Q!@Q@irahydroésoquinoiin%—y!)phenyi}—s—
1-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-4,4-d
hydroxymetifite 2608R¥813 PCT/EP2005/014127 112 piperidine-2,6-dione
(S)-1-f ®)-6,8-dichioro-2-methyi-1 2.3 4-tetrahydroisoguinolin-4-yl)phenyl}-3-
1-[2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrol
hydroxynyeligisee? arndiaié its pharmaceutically acceptable salts and _
4-[2-((FYiBusrgRARIRIeS mzfhyh CompPYsttafyhieismmuitdliasieldjpreshiijoremmioline-
~ more of claims 1 to 4, selected from the group of:
3,5-dione,
3-[2-({R)-6,8-dichioro-2-methyi-1 2.3 4-tetrahydroisoquinolin-4-yl)phenyljoxazofidine-
2 4-dione, _
3-[2~((R)-6,8-dichloro-2-methyi-1.2,3 4-tetrahyd roisoguinolin-4-yl)phenyilthiazofidine-
2 4~dione, :
1-[2-{{(R)-8,8-dichloro-2-cyclopropyi-1 2 3.4-tetrahydroisoquinolin-4-yljphenyll-

pyrrolidine-2,5-dione, _
(S)-1-[2-{(R)-6,8-dichloro-2-methyi-1,2,3,4-tetrahyd roisoquinolin-4-yl ) phenyl}-3-methyi-
piperidine-2,6-dione,

(R)-1-[2-((R)-6,8-dichioro-2-methyi-1,2,3 4-tetrahyd roisoguinolin-4-yl)phenyl}-3-methyl-

- piperidine-2,6-dione,

1-[2-((R)-6,8-dichioro-2-methyi-1,2,3,4-tetrahyd roisoguinolin-4-yl)phenyl]-3,5-dimethyl-
piperidine-2,6-dione,

1-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyi}-3-methyi-
pyrrolidine-2,5-dione,

1-[2-((R)-6,8-dichioro-2-methyi-1,2,3 4-tetrahyd roisoquinolin-4-y)phenyl}-3,3-dimethyi-
pyrrolidine-2,5-dione,

1-[2~(6,8-dichloro-2-cyclopropyi-1,2,3,4-tetrahyd roisoquinolin-4-ylphenyljpyrrolidine-
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1
[2-(8-bromo-6-chloro-2-meth)I-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]py
rrolidine- 2,5-dione, 10
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisocuinolin-4-yi)phe
nyl]-1-methyl- imidazol idine-2,4-d ione,
-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolgc4eyphewsAb i 127
wOo 200%?{% -%imid azol idine-2,4-dione
3-[2-((R)-6,8-dichloro-2-cyclopropy-l2,3,4-tetrahydroisoquinolin-4-yl)phe
nYl]- 15 imidazolidine-2,4-dione
2,5-dion®)-1-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)
_4-rsPRenvil=31 ydaoxuayiio] isl 4 m a2aRrgieBRogquinolin-4-yl)phenylpiperidine-2,6-
-4 ((Si)%?gﬁkﬁég}%,8-dichI%‘r0121c’yclopropyl-l,2,3,4-tetrahydroisoquinolin-4-yl)
dione, phenyl]-3- hydroxypyrrolidine-2, 5-dione, 20
'E-E4—((S§?§%?cﬁ§?@§éfﬂ@ﬂﬁlﬁ@Iéﬂﬁ@fﬁhgﬁcﬁéﬁéﬁﬁh‘dﬁmﬁwgmﬁpwwme-
[]-3- hydroxypyrrolid ine-2, 5-dione,
2,5-dions)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-Yl)phen
1_[4“(8'@_]?5&(?[@( _@%@g{ﬁ%@!{ﬁ%?ﬁ-@&%gdroisocguinoiin-_«f@—yl)phegyf]pyrroéiding&,5—
'4-]2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyilm
dione, orpholine- 25 3,5-dione, :
1-p2-(R-ReEidslishiasmyrmethykleta desisbydinisindindibndnylpirendias-2,6-
xazolidine- 2,4-dione, _
dione, 3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]th
1-2-(6,eRUNRR- 3. heinr1 393 4-tetrahydroisoguinolin-4-yl)phenyllpiperidine-2,6-
‘ 1-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe
dione, nyl]- pyrro lidin e-2, 5-dione, :
1-[3-((SID:B-BA RV B-wishioro 2 mathuiraizdrdisenamalivisediphotyilpyhpled, 5-
. yl]-3-methyl WO 2006/074813 PCT/EP2005/014127 113
dione, piperidine-2,6-dione, | »
1-[2-(6 SRYHRIUB)-@ SNt 1 S 2-etthiyydraisotuirtaiinydroimpnyQivrrmidiped. 5-
] yl]-3-methyl- piperid ine-2,6-d lone,
dione, 1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3
1-2-(REEIEHbro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidine-

2.5-dione,

‘ 3-[2-({R)—8,8-dichloro-‘-2-methyi-1,2,3,4—tetrahydroisbquinoiin-ﬁi—yl)phenyi}%midazoiidine«

2. 4-dione,

3-[2-(6,8-dichioro-2-methyi-1 2.3 4-fetrahydroisoguinolin-4-yl)phenyllimidazolidine-2,4-
dione,

3-[3-((S)-6,8-dichioro-2-methyi-1,2,3 4-tetrahyd roisoquinolin-4-yfjphenyljimidazolidine-

2,4-dione,

3-[4-{(S)-6,8-dichioro-2-methyi-1 2.3 4-tetrahydroisoquinofin-4-yl)phenyllimidazoiidine-
2,4-dione,

3-{4-{6,8~dichloro-2-methyi-1,2,3,4-tetrahyd roisoguinolin-4-yl)phenyllimidazolidine-2 ,_4-
dione,

3-[2-((R)-6,8-dichioro-2-cyciopropyt-1 2,3 4-tetrahydroisoquinolin4-yl)phenylj-
oxazolidine-2,4-dione,

3-2~((R)-6,8-dichloro-2-methyi-1,2,3,4-tefrahyd roisoquinolin-4-yl)phenyl}-5-methyl-

imidazolidine-2 4-dione,

(3R,4S)-1-{2-((R)-8,8-dichioro-2-methyl-1 2.3 A-tetrahydroisoquinolin-4-yl)phenyi}-3,4- .
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5 piperidine-2,6-dione,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- yI)phenyI] -3
-methyl pyrrolludne-2,J drone,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3
,3-dimethyl- pynolidine-2,5-dione, 10

WO 20016,[02{%?ﬁd|chloro -2-cyclopropyl-1,2,3,4- tetrahydrmsoqumoyt@gmgpﬂm

Ine- 2,5-dione,

1-[4-((S)-6,8-dichloro-2-methyl-1 2344 tetrahydroisoquinolin-4-yl)phenyl]pi
peridine-2,6- dione,

dimethxdpwa@jtaeei?d%ﬁlwz -methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]p

1-[4-{(S 41,2 3 4-tetrahydroisoquinolin-4-yl)phen rrole-2,5-
4 X?OQ(G 8- dlchloro 2- methyl -1,2,3,4- tetsr/ahydrocl}soqumollr?! zlpyl)pr}llie}npﬁpyrr0|

~ dione, idine-2,5- dione,

ri=A
eridine-2,6- dione, ? gl 6,8-dichloro-2-methyl-1,2
dione, roisoqu inoi in-4-yl )phenyl] piperid ine-2,6- dione,

-[3-((3}dﬁatﬁﬁérﬁ&cﬂL@%&%ﬂ@h}d&%§sﬂ:&%@h&@mammw¥napﬁﬁﬁ&rm@

rrole-2,5- dione,

-[s-(is%ézs(@arﬁo%dﬁmﬁ Qtﬁﬂée?r%&?&ébéﬁgfﬁﬁﬂﬂ@?ﬁ tem pisamdiRk-2,6-

2 3'd'0r!§{2 (6,8- dlchloro 2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yi)phenyl]pyrrol

1-[4-(6 @merﬁ’w’éo@rﬁgm?} 3-PA(R)-8raiaRinsecimathv-YibrbAyiesisbydine-2,6-

roisoqu inol in- )phenyl]pyrrolld ine- 2,5-dione,
dione, 3.[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)i

3-[3-(6, Méﬁﬁit@@rﬁ’eﬂ‘rﬂﬂng Bh-tetrahydroisoquinoiin-4-yhphenyilimidazolidine-2,4-
3-[2-(6,8-dichloro-2-methyl-1,2,3,4- tetrahydrmsoqumoln -4-yl)phenyllimidaz

- dione, gjidine-2.4- dione,

1-2~{(R}-B3rfisting.4-di Wﬁ@tﬁaﬁi@r@!&d@&x&dﬁﬁﬁ%ﬁ)&i@l@ﬂ%ﬁchmﬂeﬁiﬁl&m«ﬂﬂe
midazolidine WO 20 6{074812 T/EP2005/0141? 114 2,4- ,51
3-[2-((R)}-6,8-dichloro-2-met 3,4-te rahydrorsoqumo n-4- henyj -isopropyl-
imidazolidine-2,4-dione,
3-[2-((R)-8,8-dichioro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl jphenyl]-5-isobutyl-
imidazolidine-2 4-dione,

(R und 8)-3-[2-((R)-6,8-dichioro-2-methyi-1,2,3 4-tetrahydroisoguinolin-4-yhphenyl}-5-

 (2-methylsulfanylethyljimidazolidine-2 4-dione,

3-[2-{(R)-6,8-dichioro-2-methyl-1,2,3 4-tefrahydroisoquinolin-4-yl)phenyl}-5,5-dimethyl-
imidazolidine-2 4-diohe,

1-[2-((R)-6,8-dichloro-1,2,3 4-tetrahydroisoquinoiin-4-yl)phenyljpyrrolidine-2,5-dione,
3-[2-{(R)-6,8-dichloro-2-cyclopropyl-1,2,3 4~tetrahydmisoqumo!m%-yi)phenyi}-
thiazolidine-2,4-dione,
1-[2-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinalin-4-yl)phenyi]pyrrolidine-
2,5-dione, : :
1-[2-{(S)-6,8-dichloro-2-cyclopropy!-1,2,3,4-tetrahydroisoquinolin-4-yl )—phehyi]-
pyrrolidine-2,5-dione,

1-2<(R)-6, 8-dichioro-2-methyl-1 ,2,3,4—tetrahydroisoquino!in—4-yi)phenyl]-3,3,4,4—tetra—
methylpyrrolidine-2,5-dione,

(8}1-2«((R)-6,8-dichioro-2-cyclopropyi-1,2,3,4 tetrahydroasoqumo{m—éi-yi)phenyi] -3~
methylpiperidine-2,6-dione, _
1-[4-(8,8-dichioro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl )phenyi}-4 4-dimethyi-
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3-[4-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]i
midazolidine- 2,4-dione,
3-[4-(6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]imida
zolidine-2,4- 5 dione and 3 c2
((R)-6,8-dichioro-2-cyclopropyl-1,2,3,4-tetrahydroiisoquinoiin-4- yI)phenyI]
i ne-2,4-d io n e, and also its pharmaceutically adueptEm200aH814127
wo 2(}Qgirﬁ%%g[r#‘Iﬁoroacetates 10 6. A compound of the-formula | as claimed in
claim 1, in which R1, R2, R3 and R#&are each independently F, CI, Br,
CNorR11-(CmH2m)-An-; mis zeroor1;15nis zeroor1; R11lis
piperidingdiBgdiinfhethyl or CpF2p.1; A is oxygen, NCH3 or S(O)q; p is 1 or 2;
and1-[2- '§SZ§f&ch%@é%ﬂﬁ@mhzm@mmwﬁwwlmwéwmyﬁw@‘@" >
hydrogen or methyl; R7 and R8 are each independently hydrogen, F, Cl,
dione, CN, CO2R12, NR13R14 or RI 6-(CmmH2mm)-Bnn-; 25 R12 is hydrogen,
and al sdﬂfst@ﬁﬂé?{-@é!%ht%éﬁy B&ée@@aammwéwﬂwdm@ﬁ alkyl having
1, 2, 3 or4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms;
or R13 and R14, 30 with the nitrogen atom to which they are bonded, form

5. BGnobot érrbereddingstialeiddneoHargrag aislaimabo 4, selected

200 /074813 PCT/EP2005/014127
rom the group of:

1-[2-(8-bromo-6-chioro-2-methyi-1,2, 3 4-tetfahydrozsoqumoim-4~yf)pheny§]pyrrohdme-
2,5-dione,

3-[2-{(R)-5, 8-dichloro-2-cyclopropyi-1 2.3 4-tetrahydroisochinofin-4-yl)phenyl}-1 -methyl-

imidazolidine-2,4-dione,
3-[2-((R)-8,8-dichtoro-2- methyl -1,2,3 4—tetrahydrossoqumoim~4—y£)pheny§1 ~1-methyi-

imidazolidine-2.4-dione

3- -[2-({(R)-8,8-dichioro-2-cyclopropyi-1 2.3 4-tetrahydroisoquinolin-4-yphenyl]-

imidazoiidine-2 4-dione

{Sr1 -[2-((R)-6,8-dichloro-2-cyclopropyt-1 2,3 ,4—tetrahydroisoquinoiinA-y!)phenyi}~3—

hydroxypyrrolidine-2,5-dione,

(R)}1 -[2«—_((R)-6,8-«dic§1ioro-2~cycleprcpy%—*i 2.3, 4-tetrahydroisoquinolin4-yi)phenyl]-3-
hydroxypyrmiidine-z,5—dione_,

(RM {2-((R)-6,8-dichioro-2-methyi-1,2,3 A4-tetrahydroisoquinolin-4-yljphenyl}-3-
hydroxypyrrolidine-2,5-dione,

{(S)-1-2-((R)-6,8-dichloro-2-methyk-1 ,2,3,4~tetrahydro&soquiﬂoEin—4~yf)pheny§j—3-

hydroxypyrroiidin-2,5-dione,

4-[2-{(R)-8,8-dichioro-2-methyl-1 ,2,3,4-etrahyd roisoquinoi_in-é%—-yi)phenyi]morphoiine—
3,5-dione, |

3-[2-((R)-6,8-dichloro-2-methyi-1 2.3 4-tetrahydroisoquinolin-4-yi)phenyljoxazolidine-
2,4-dione,

3-[2-((R)-6,8-dichioro-2-methyi-1 2 3 4-tetrahydroisoquinolin-4-yl)phenyijthiazolidine-
2.4-dione, |

1-[2-{(R)-6,8-dichioro-2-cyclopropyi-1 2.3 A-tetrahydroisoquinolin-4-yi)phenyll-
pyrrolidine-2,5-dione,

{S)-1 [2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4—tetrahydroisoquinoEin-4—yi)ph_eny!]-3-methyl~
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115 replaced by NR15, S or oxygen; R15 is hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms; 5 mm
is zero, 1 or 2; nnis zero or 1; R16 is hydrogen, methyl or CppF2pp+1; B
is oxygen or S(O)qq; ppis 1 or 2; 10 qq is zero, | or 2; W is CrH2r or
CSH2s-2; where one or more CH2 groups in CrH2r and CSH2S-2 may be

WO 2068R1288¢; by NR17, oxygen or S; R17 is hydrogen, alkyl haying e ob Siod4127
carbon atoms or 15 cycloalkyl having 3, 4, 5 or 6 carbon atoms; ris 1, 2,

3,4,5,6,70r8; sis2,3,4,5,6, 498, Xis -C(0)- Or-S(0)2-; Zisa
~_bond; 20 and also its pharmaceutically acceptable salts and
piperidipgniofodicitates. 7. A compound of the formula 1 as claimed in claim |

(R}-1-[ROHMG0 8ivHB-RhaneR3 218 aachrBydmertigdhdinand RAaigeadhethyl-
_ . independently hydrogen, F, CI, Br, NH2, NHCH3 or N(CH3)2; R5 is
piperidi €lioMRethyl, ethyl or cyclopropyl; R6 is hydrogen or methyl; R7 and
1-[2-((F38 acaisasiphivdiagen, 2\ sieiidRyerdiEdddBalin-4-y)phenyl}-3,5-dimethyl-
piperidine-2,6-dione, _
1-[2-({R)-8,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yliphenyl}-3-methyi-
pyrrolidine-2,5-dione, : _
1-{2-{{R}-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-3,3-dimethyi-
pyrrolidine-2,5-dione, '
1-[2-(6,8-dichioro-2-cyciopropyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl|pyrrolidine-
2,5-dione, ' '
1-[4-(($)-6,8-dichloro-2-methyl-1,2 3 4-tetrahyd roisoquinolin-4-yl)phenyllpiperidine-2,6

1

dione,
1-j4-((S)-6,8-dichloro-2-methyi-1,2,3,4-tefrahydroisoquinolin-4-yl)phenyllpyrrofidine-
2,5—didne, 7

1-{4-{6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinoiin-4-yl)phenyl]pyrrolidine-2,5-
dione, '

1-[2-{(R)-6,8-dichloro-2-methyi-1,2,3 4-fetrahyd roiséquinoiin-4-yi)pheny!}piperiéine—z@

diohe,

1-[2-(6,8-dichioro-2-methyl-1,2,3 4-tetrahydroisogquinolin-4-yl)phenyi]piperidine-2,6-
dione,
1-[3~{(5)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoguinolin-4-yl)phenylpyrroie-2,5-
dione, _ :
1-{2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinclin-4-ylphenyilpyrrolidine-2,5-
dione, | -

1 ~{2—((R)-6,8-dichioro-2-methyi-’§ ,2,3 4-tetrahydroisoguinolin-4-yl)phenyljpyrrolidine-
2,5-dione, o
3-[2-((R)-8,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
2. 4-dione, : _
3-[2-{6,8-dichloro-2-methyi-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyljimidazolidine-2,4-
dione, '
3-{3-({S)-6,8-dichioro-2-methyi-1,2,3,4-tetrahydroisoguinclin-4-yliphenyllimidazolidine-
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WO 2006/074813 PC/EP2005/014127 116 where one or more CH2
groups in CrH2r and CSH2s-2 may be replaced by NR17, oxygen or S;
R17 is hydrogen or methyl; ris1,2,3,4,50r6;5sis2,3,4,50r6; Xis
-C(O)- or -S(0)2-; Z is a bond; and also its pharmaceutically acceptable
salts and trifluoroacetates. 10 8. A compound of the formula | as claimed
WO 20{%}% more of claims 1, 6 and 7, selected from the gromgGfEP2005/014127
-|2-(8-bromo-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenyl]
pyrrolidin-2- one, 114
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3
2 A-diongnethyl-1,3- 15 dihydroimidazol-2-one,
3-f4-((S @@-&&M}@@%%M@m&é@ﬁy&aﬂnawmmﬁwwmmwmémgdme-
,2,3,4-tetra- hydroisoquinoline,
2 4-d|0”33~[2 -((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoqu
3-[4-(8, anglEtndlp xazolidingtrameddlsoquinolin-4-yt)phenyilimidazolidine-2,4-
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1

dione  3-dihydro- imidazol-2-one,
" and 1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]i

midazolidin-2- one
R R B R R ST B
oxazohdiﬂ@@ in=grodz 0ne,
and a!39 Z@R)rfn%ﬁgélgm:%i& %éggg{%}é s‘gFtAé tgﬁ@tg?{ﬁiu%%%%g@ -4-yl)phenyllp

1-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pi
perid in-2- on

8. A@WH@@?W&BQW&({)&SOBI% ‘I‘ﬁ% 2 ?e?r%@d%l‘évgc;%molm 4-yl)phenyi

R1, R2JR3 and R4
are each independently F, Cl, Br, CN or R11- (CmHgm) An-:

m is zero or 1;
n is zero or 1;
R11 is hydrogen, methy! or CpFop+4;
A is oxygen, NCH3 o S(O)q;
D is 1 or2;
g iszero, tor2;

R5 is hydrogen, methyl, ethyt or cyclopropyt;
R6 is hydrogen or methyl;
R7 and R8
are each independently hydrogen, F, Cl, CN, CO2R12, NR13R14 or

R16-(Crnmt2mm)-Ban-:
‘R12 is hydrogen, methy! or ethyl;
R‘f3, R14  are each independently hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms;
or '
R13 and RM
with the nitrogen atom to which they are bonded, form a 5-,

6- or 7-membered ring in which one CHp group may be
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pyrrolidin-2-one, WO 2006/074813 PCT/EP2005/014127 117
3-[2-((R)-6,8-dichforo-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phe
nyl}- oxazoiidin-2-one and ' o
6,8-dichforo-4-[4-(1,1-dioxo-1-2,6-[1,2,5]thiadiazoiidin-2-yi)phenyl}-2-meth
y1-1,2,3,4- 5 tetrahydroisoquinolines, and also. its pharmaceutically

WO 20@@@2‘% lgle salts and trifluoroacetates. 9. A compound of thpdermsdoaro14127

X
Z

in one or more of claims 1, 6, 7 and 8, selected from the group
of: 10 115
1-[2-(8-bromo-6-chloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]
pyrro”din_z_ one, fepkaced by NR1 5, Sor oxygen,
1-[2-((R)-6,8-dich|oro-2-meﬁry§5-1,%%d%@md@g@pﬁg{m@@nmalmbeayﬁa&)on
-methyl-1,3- dihydroimidazol-2-one )
(R)-6,8-dichforo-4-[2-(1, 1-dioxo-1 A YRS AR SYRARY HaKER 1 2-MRtR £arbon
1,2,3,4-tetra- 15 hydroisoquinoiingioms: _
3-[2-((R)-6,8-dichforo-2-methyl-1,2,3,4-tetrahyd
roisoqiidlin-4-yl) pheAFiexaAdidin-2- one,
‘1-[2-((Ry-6,8-dichforg-Zaimeeiityl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-
1,3-dihydro- imidazol-2-one, 20 1-[2-§§6(El3)-§,§-d - .
ich|oroty§tﬁqethy|-1,2:%?m¢£ﬁﬁﬁ9d"’ﬁﬁ HiGHBR-SPJpteny limidazoi id
in-2- ORe, 1-[2-((R)-%% (o felfary ) h%l-l,z, 3,4-tetrahyd
roisoquinolin-4-yl )phenyl}pyrrolid in- 9%he and 25
1-[2-((R)-6,8-dichforo-2-megpyl-1,2,3,4tétrahyd roisoquinolin-4-yl
)phenyl}pyrrolid in-2- one, and also its phar eutically acceptable salts
and trifluoroacetates. 10. ﬁ-@omp%su%%'%f?h%}?gfmula | and its _
iBesceulicilly-asceptable salts as 30 claimed in one or more of claims

1 to 9 for use as a medicament.
where one or more CHo groups in CrHor and CgHpg. 2 may be replaced

by NR17, oxygen or §; _
R17  is hydrogen, alkyl having 1, 2, 3 or 4 carbon_atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
r is1,2,3,4,5 6, 70r8;
8 i$2,3,4,5,86,7o0r8;
is -C(O} or -S(O)o-;

is a bond;

and also its pharmaceuﬁcaiiy'acceptabie salts and trifluoroacetates.

7. A compound of the formula | as claimed in claim 1 and/or 6, in which
Rt and R3
are each hydrogen;
R2 and R4 ‘ _
are each independently hydrogen, F, Cl, Br, NHo, NHCH3 or N(CH3)2;
'R5 s hydrogen, methyl, ethyl or cyclopropyl;
R6  is hydrogen or methyl;
‘R7 and R8
are each hydrogen,
W is CHyror CgHog.o;
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11. A compound of the formula | and its pharmaceutically acceptable salts
as WO 2006/074813 PCT/EP2005/014127 118 claimed in one or more of
claims 1 to 9 for preparing a medicament for the treatment or prophylaxis
of disorders of respiratory drive, of respiratory disorders, sleep-related
respiratory disorders, sleep apneas, of snoring, of acute and chronic renal
wo 200diserdgrs, of acute kidney failure and of chronic kidney failpET@EP2005/014127
disorders of intestinal function, of 5 high blood pressure, of essential
hypertension, of disorders of the cerigal nervous system; of disorders
resulting from CNS overexcitability, epilepsy,and cenirally induced
convd&%@ﬁ% 8RB RS FAR PBé)d%g%ﬁﬁé %‘?1%[%‘1% éﬁﬁge@? gioe replaced
ischemi Wgs&h( perigheral or central nervous system or of stroke,
of acuteé and chromc damage to and disorders of peripheral organs or
limbs caused by isdRémic veyrisagiasy, a0 megertusion events, of
atherosclerosis, of disordegs pf4ipil mesahalism, of thromboses, of
disorders of biliary function, of infestation by ectoparasites, of disorders
caused by endothetial dydfuicBoft; 8f PF&ozoal disorders, of malaria, for
¥ séﬁ%ﬁtfﬁ?'%?".-%‘qﬁﬁ')g-ﬁd .storage of transplants for surgical pr.ocedures, for
use in‘'surgical operations and organ transplants, for use in bypass
Z iopasatigns, in resuscitation after cardiac arrest, or for the 15 treatment of

| and aiséti é%%é(u cgfid?ggé%g#ri‘g alfesdamade fea-diaagtes, or of

Ich Ceflular proliferation constitutes a primary or secondary
cause, and for maintaining health and prolonging life. 12. The use of a
s, aSmpound ofthe formyla land ispharpaceutisaiicaccrriakiessals 4 7,
: 581 glmeg I one or more of claims | to 9 In combination with other
selectethizdivadimegroop attive ingredients for preparing a medicament for the

1-g2~(8-g%"r¥1m ‘?é‘}c?.jd?fao-@-‘éﬂ @%@;9{ sligorders.of respletamdiive.AfSRERIRRRYolidin-2-

Isorders, sleep-related’respiratory disorders, sleep apneas, of snoring,
one, of acute and chronic renal d_isorders, of acute kidney failure and of _
1-[2-({@%%‘8&&%}%@%5&@2%9f@f’c@t:‘é estinal dinstina. adHahyiBdiorghyi-1,3-
reSsure, of essential hypertension, of disorders of the central nervous
dihydrobysternl-8falisorders resulting from CNS overexcitability, epilepsy and

centrally induced, convulsigns.or of states of.anxiety, depression
Ry s R AR S SR L AN RHISSRRR 90 o
hydrois@ﬁ@fg‘ﬁﬁﬁ@, of acute and chronic damage to and disorders of peripheral

3 (R aiohiore 2 et Y 2 S ARy aRSie S atinolin-4-yi)phenylloxazolidin-2-

one, .
1-[2-({R)-8,8-dichioro-2-methyl-1 ,2,3,4-tetra‘hyd roisoquinolin-4-yljphenyl}-1,3-dihydro-

‘imidazol-2-one,
| 1-[2-((R)-6,8-dichloro-2-methyi-1 ,2,3,4-tetrahydroisoquinofin-4-yl)phenyllimidazolidin-2-

one,
‘I~{2-((R)~6,8—dichioro—2,~methyl—1.,2,3,4—tetrahydro§soquinoiin-4-yi)phenyi]pyrroiidin~2—
cne, |
1-[2-{(R)-8,8-dichloro-2-methyl-1 ,2.3 4-tetrahydroisoquinolin-4-yl)phenyllpyrrolidin-2-
one,

1-[3-({S)-6,8-dichioro-2-methyi-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyl]piperidin-2-
one, | '
1-[2-((R)-6,8-dichloro-2-cyclopropyl-1 ,2,3, 4-tetrahydroisoquinolin-4-yl)phenyl}-

pyrrolidin-2-one,
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30 reperfusion events, of atherosclerosis, of disorders of lipid metabolism,
of thromboses, of disorders of biliary function, of infestation by
ectoparasites, of disorders caused by endothelial dysfunction, of
protozoal disorders, of malaria, for the preservation and WO 2006/074813
PCTIEP2005/014127 119 storage of transplants for surgical procedures,
wo 2000048 I surgical operations and organ transplants, for uged® BYFEES/(14127
operations, in resuscitation after cardiac arrest, or for the treatment of
states of shock.or of diabetes and{&tg damage from diabetes, or of

SRR GH S or ARG Wers SRS RO i R 1

oxazolidihagner ceu s table 13. i he use of acomp "-e Bno of il ie"- 1 viPF iu;a
andi/o eca Dharmateca 11 y aCCepws++. salts as claimed in one or more
of claims | to 9 alone or in combination with other medicaments or active

6,8-dicHE>%€Qif4‘;(@?fo%§B@{ NG AMegigaRAELENRREURHMEIRD -Albthyi-1,2,3,4-

prophylaxis of disorders of respiratory drive and/or of sleep-related

and

'tetrahydﬁém@myﬁﬁ%rders such as sleep apneas. 14. The use of a compound

and ais&%@%ﬁ%%ﬁ&hﬂﬁ&(@ré&g pipIgcalicallv 36AEBIARI:taAYS as claimed in

one or more of claims | to 9 alone or in combination with other 15
medicaments or active ingredients for preparing a medicament for the

0. A LGAHPRMCERAPRHAYIS e QHedIn Uit Usenab ¢ITBRAMAM 0BT and 8,

formula | and/or its pharmaceutically acceptable salts as claimed in one
selectedimam i BfIRHAS 1o 9 alone or in combination with other 20

1-[2-(8- SIS HIEASIaRIS- QL AN NAredienis iR aRASPEANBRMSAMBREFRETOlidin-2-

treatment or prophylaxis of acute or chronic renal disorders, of acute
One,  kidney failure or of chronic kidney failure. 16. The use of a compound of

1-[2-((RYI8 SompHlarandiustitgipharmadetienlirorerpipin 25y piragt@imethyl-1,3-

. in one or more of claims | to 9 alone or in combination with other
dihydroimidhgaineMB%r active ingredients for preparing a medicament for the

v oA PR e et 2. et
hvdroisGfudastipasing an effective amount of a compound of the formula | and/or
3.2-(RY6%8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljoxazolidin-2-
one, .

1-[2-((R)-8,8-dichloro-2-methyl-1 ,2,3,4«tetrahydroésoc§uinoﬁn~4~yE)'phenyi}-1 ,3-dihydro-
imidazol-2-one,

1-[2-{(R)-6,8-dichioro-2-methyl-1,2,3 4-tetrahydroisochinolin-4-yl)phenyljimidazolidin-2-
one,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljpyrrolidin-2-
one |

and

1-[2-((R)}-6 ,8-dich_loro—2~me‘ihyi¥1 2.3, 4-tetrahydroisoquinolin-4-yliphenyl]pyrrolidin-2-
one,

and also its pharmaceutically acceptable salts and trifluoroacetates.

10. A compound of the formula | and its pharmaceutically acceptable salts as

claimed in one or more of claims 1 to 9 for use as a medicament.

11. A compourid of the formula | and its pharmaceutically acceptabie saits as
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pharmaceutically acceptable salt thereof as claimed in one or more of
claims 1 to 9. WO 2006/074813 PCT/EP2005/014127 120 18. A
pharmaceutical preparation for human, veterinary or phytoprotective use,
comprising an effective amount of a compound of the formula | and/or of a
pharmaceutically acceptable salt thereof as claimed in one or more of

wo 2008@mgi 10 9, in combination with other pharmacological aciCE TREF2eN8r$4127
or medicaments. 5

118
claimed in one ot more of claims 1 to 9 for preparing a medicament for the treatment or
prophylaxis of disorders of respiratory drive, of respirétory disorders, sleep-refated
respiratory disorders, sleep apneas, of snoring, of acute and chronic renal disorders, of
acute kidney failure and of chronic kidney failure, of disorders of intestinal function, of

high blood pressure, of essential ﬁyperteﬂsion, of disorders of the central nervous

- system, of disorders resulting from CNS overexcitability, epilepsy and cehtraﬂy induced

convuisions or of states of anxiety, depressions and psychoses, of ischemic states of
the peripheral or ceniral nervous system or of stroke, of acute and chronic damage 1o
and disorders of peripheral organs or limbs caused by ischemic events or by
reperfusion events, of atherosclerosis, of disorders of lipid metabolism, of thromboses,
of disorders of biiiary function, of infestation by ectoparasites, of disorders caused by
endothelial dysfunction, of prétozoal disorders, of malaria, for the preservation and
storage of transplants for surgical procedures, for use in surgical operations and organ
transplants, for use in bypass operations, in resuscitation after cardiac arrest, or for the
freatment of states of shock or of diabetes and late damage from diabetes, or of
diseases in which cellular proliferation constitutes a primary or seconda;y‘cause, and

for maintaining health and prolonging life.

12.  The use of a compound of the formuta | and its pharmaceutiéa!!y acceptable salis
as claimed in one or more of claims 1 to 9 in combination with other medicaments or
active ingredients for preparing a medicament for the treatment or prophylaxis of
disorders of respiratory drive, of respiratory disorders, sleep-related respiratory
disorders, sleep apneas, of snoring, of acute and chronic renal disorders, of acute
kidney failure and of chronic kidney failure, of disorders of intestinal function, of high
blood pressure, of essential hypertension, of disorders of the ceniral nervous system,

of disorders resulting from CNS overexcitability, epllepsy and centrally induced

convulsions or of states of anxiety, depressions and psychoses, of ischemic states of

the peripheral or central nervous system or of stroke, of acufe and chronic damage to
and disorders of peripheral organs or limbs caused by ischemic events or by
reperfusion events, of atherosclerosis, of disorders of lipid metabolism, of thromboses,
of disorders of biliary function, of infestation by ectoparasites, of disorders caused by

endothelial dysfunction, of protozoai' disorders, of malaria, for the preservation and
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storage of transplants for surgical procedures, for use in surgical operations and organ

transplants, for use in bypass operations, in resuscitation after cardiac arrest, or for the

treati'nent of states of shock or of diabetes and iate damage from diabetes, or of

diseases in which cellutar proliferation constitutes a primary or secondary cause, and

for maintaining health and proilonging fife.

13. The use of a compound of the formiila | and/or its pharmaceutic ity acceptable
salts as claimed in one or more of claims 1 to © alone or in combination with other
medicaments or active ingredients for preparing a medicament for the treatment or
prophylaxis of disorders of respiratory drive and/or of sleep-reiated respiratory

disorders such as sieep apneas.

14. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one of more of claims 1 to 9 alone or in combination with other '
medicaments or active ingredients for preparing a medicament for the treatment or

prophylaxis of snoring.

15. The use of a compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 1o § alone or in combination with other
medicamenis or active ingredients for preparing a medicament for the treatment or
prophyiaxis of acute or chronic renal disorders, of acute kidney faifure or of chronic

kidney failure.

16. The use of a compound of the formuia | and/or its pharmaceutically acceptable
salts as claimed in one or more of claims 1 to ¢ alone or in combination with other
medicaments or active ingredients for preparing a medicament for the freatment or

prophylaxis of disorders of intestinai function.

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

pharmaceufically acceptabie sait thereof as claimed in one or more of claims 1 10 8.
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18. A pharmaceutical preparation for human, veterinary or phytoprotective use,
comprising an effective amount of a compound of the formula l-andfor of &
pharmaceutically acceptable salt thereof as claimed in one or more of claims 1 to 8, in

combination with other phaﬁnacoiogicai active ingredients or medicaments.



