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WO 2006/ 074813 PCT/ EP2005/ 014127 SUBSTI TUTED
4- PHENYLTETRAHYDRO SOQUI NOLI NES, METHODS FOR
PRODUCI NG THEM THEI R USE AS DRUG AND DRUG CONTAI NI NG
THEM 5 The invention relates to substituted
W4 t rahydr oi soqui nol i nes, Medi canents ] '
cour?pl?fmins‘gi:ﬁonpounds of this type are useful ianﬁ?’ZO(}S/OMIN
prevention or treatnment of various disorders. For
i nstance, the conpounds can be used, inter-alia, in
the event of renal disorders such as acute or chronic
SUBSTITRTERULRIENYILTE R RY BROIBOAN REOERNES METRIdHSROR
function _and he event of resp ory di sorders
PRQULEING EHEM, ﬁ'@;‘iFdR YBEkS ﬂRuﬁnM@ DRUGICONMAINING THEM
relates to conpounds of the formulal R/ R8 NW-~Z _
RLRRR6 1 1-:11 RBRNR5 R4 in which: 15 Rl, R2, R3
Theanm:brlﬂénaéi@t&ﬂmuwﬁﬁﬁ)é@Q%Hé%!t@bf%%%oq?rno@w%Ef\/ledlhaments

© 'mis ze

CﬁN NCO2 or R11-(CnH2
whigh Gamprise,ceinpaundsLaf ths typease esefulrin thel preve@ifopriteatment of
van&%l @sg@ﬁgé( r?nst[i\ﬁce%gﬁ ﬁ&)lj.xggé r?)aﬂ Qwecﬁ én&ph@hai in %le event of

" renaisd:sérdeis such asardues Oﬂbiﬁlﬁiﬁ!cﬂkldﬁé’ﬁfaﬁ’lﬁl‘éqh tﬁ@éi«%}&t %@so‘?’ders of

bili 1:o car(ﬁon atoms; 25 R6 is hydrogen, OH,
Hiaryj HVF’“%%" i the event ofrespiratory s¥scsdensssush asyasinigian sleep

“apnéMa. 2006/ 074813 PCT/ EP2005/ 014127

The invention relates to compounds of the formula |

in which:
R1 R2, R3 and R4
are each mdependently hydrogen, F Cl, Br, I, CN, NO2 or R11-(CpHom)-An-;

m is zero, 1, 2, 3 or 4;
n is zero or 1;
R11 | is hydrogen, methyl or CpF2p+1;
A is oxygen, NH, N(CH3) or S(O)y;
p is1,20r3;
g is zero, 1 or 2;

RS s hydrogen alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3,
4, 5 or 6 carbon atoms;
R6 s hydrogen OCH, F CFg, alkyl having 1, 2 3 or 4 carbon atoms or cycloalkyl




2 having 3, 4, 5 or 6 carbon atons; R7 and R8 are
each independently hydrogen, F, d, Br, CN, CO2R12,
NR13R14 or - R16-(CmH2nm) -Bnn-; 5 R12 is hydrogen

al kyl having 1, 2, 3 or 4 carbon atons or cycl oal kyl

o\ 4, 5 or 6 carbon atons; R13 and R14
W inggggﬁ 1e‘?’ntly hydrogen, al kyl having 1, 2, 3 &’fﬁﬁ'%&mnm

carbon atons or cycloal kyl having 3, 4, 5 or 6 carbon
atoms; 10 or R13 and R14, wi4h the nitrogen atomto |

whhatinglew, 8'6 Peseed atbsm a 4-, 5-, 6- or
7-menbered ring in which one CH2 group may be
R7 anghREced by NR15, S or oxygen; 15 R15 is hydrogen,

ot eagY Iniodaadyuyhlioden 5 Br Gk Bomd, NP or

orp4p /N k6 zerg or. 1; 20 R16 is hydrogen, nethyl or
Cpgégp(ghm‘_&@ng&?ygen or S(Oqqg; pp. is 1, 2 or 3;

5 qq is zrfe, 1 orig | Vi A
one or nore CH2 'S%%’SE%@{%ag”[ﬁ%“'gﬁc]%ﬁfaﬁgwégﬁs or
repl aced by NRiGyclagtobaviog 354, BIor 6 satvpdratges; al kyl

havi ng 4 carbon atons or cycloal kyl having
3, 4, %%égdggﬁgon atons; r is 1, 2, 3, 4, 5, 6, 7 or

8, 30 s is 2, Zrebach.infepehdehtifhydrogen, alkyl having 1, 2, 3 or 4

- carbon atoms or cycloalkyl havihg 3, 4, 5 or 6 carbon atoms;
10 or |
R13 and R14,
' with the nitrogen atom to which they are bonded, form a 4-,
5-, 6- or 7-membered ring in which one CHy group may be
replaced by NR15, S or oxygen;
'. 15 ‘ R15 is hydrogen, alkyl having 1, 2, 3 or 4
' | carbon atoms or cycloalky! having 3, 4,
5 or 6 carbon atoms;

mm - iszero,1,2,3or4;
_ nn is zero or 1;
20 R16 is hydrogen, methyl or Cpszpp+1;
| B is oxygen or S(O)qq;
pp  is1,2o0r3;

qq is zero, 1 or 2;
W is CfHor or CgHog.o:
25 where one or more CHy groups in CfHor and CgHag.2 may be replaced
by NR17, oxygenor S:
R17 s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
'cycloaiky! having 3, 4, 5 or 6 carbon atoms;

r i$1,2,3,4,5,6,70r8;

30 s is2,3,4,5,6,7or8;

X is-C(O)- or -S(0)p-; |



Xis -C(O- or -S(0O2-; W 2006/074813
PCT/ EP2005/ 014127 3 Zis -C(O- or a bond; and al so
their pharmaceutically acceptable salts and
trifluoroacetates. In one enbodi nent, preference is
' onpounds of the formula | in which

wo%’,\l)g&ghglnsg R4 are each independently hydr ogen?%@?osmmlﬂ
Br, CNor RL1-(Cr2m-An mis zero or 1; nis zero or
1; R11 is hydrogen, nethyl or3 CPF2p+1; 10 Ais

zZ oxhgg@(o)wbghdﬁ,(())q; pis lor 2; qis zero, 1 or 2;
R5 is hydrogen, nethyl, ethyl or cyclopropyl; R6 is

“and s Bgépramasettjdally BEecegtabliels B andiriflachoacetates.
i ndependently hydrogen, F, d, CN, CO2R12, NR13R14 or
R16- (CmH2nm) - Bnn-; R12 is hydrogen, nethyl or ethyl;

In ofd 8rrebodiirFént, APefarehceas BivendBRIASISIL i
having 1, 2, %3 or 4 %gyggﬁgatom yr‘%cd;g?%gﬁﬁg‘ﬁla ﬁ@b‘?ﬁhgh

5 R1,B2,R3#3dR46 carbon atoms; or R13 and R14, with the

o- 2155 BUBEAAH 8O0t oIt i g
repl acegd by NRlS,iS%R;moicygen; R15 is hydrogen, alkyl.
having 1, 2, 3 or carbon atonms or cycloal kyl having

3, 4, Bor 6 carb®reroadvohs;

_ R11 is hydrogen, methyl or CpF2p+1;
10 A is oxygen, NCH3 o S(0)q;
p is 1 or2;
q is zero, 1 or 2;

RS s hydrogen, methyl, ethyl or cyclopropyt;
R6  is hydrogen or methyt;
15 R7 and R8
are each independently hydrogen, F, CI, CN, CO2R12, NR13R14 or

- R16-(CnmH2mm)-Bnn-; ,
R12 - is hydrogen, methyl or ethyl;

| R13 and R14 |
20 | are each independently hydrogen, alkyl having 1, 2, 3 or 4
carbon atomé 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;,
25 ' | 6- or 7-membered ring in which one CHo 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; '

30 . mm is zero, 1 or 2;

nn is zeroor 1;
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2006/ 074813 PCT/ EP2005/ 014127 4 R16 is hydrogen,
nmet hyl or CppF2pp+l; B is oxygen or S(Oqq; ppis 1
or 2; qq is zero, 1 or 2; 5 Wis CrH2r or CSHZs-2;

W %%}379 or nore CH2 groups in CrH2r and CS @&éﬁ@%ﬂ(}lﬂﬂ

be replaced by NRL7, oxygen or S; R1l7 is hyd
al kyl having 1, 2, 3 or 4 carpon atons or cycl oal kyl
having 3, 4, 5 or 6 carbon atbms; 10 r is 2, 3, 4, 5,

6, 7 O- or
-S(0) SER%Z [ 2 I-S]S%sydl% andn%tgg1 Ctyrﬁfé?!% cheggl Z:al Iy

accept aBl e sal t Sgarggér bf Bp@ycﬂﬁcet ates. 15 Particul ar
preference is given to conpountds of the formula I in
which Rl and R3 are ¢ach hydropgen; R2 and R4 20 are
each independently hydrogen, F, O, NH2, NHCH3 or
N(CH3)2; R5 is hydrodén, r'l%{'f?ﬁ?l 1cé'?tgnyl or

wW ggpglq P Zg@ylg HE% ézs hydrogen or nethyl; R7 and R8 are
ydr og 5 Wis O Hr or CSH2s- 2; where one or
gI;r §| ngﬁw%syﬁoﬂor?o@; % g?&dpﬁi‘@%—@r HRY (gﬁgrsefl‘rf&}/% replaced
by NR17, oxygen or S;
R17 is hydrogen, alkyl having 1, 2, 3 of4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
r is2,3,4,56,70r8;
s is2,3,4,5/6,7o0r8;
X is -C(O)- or -S(0O)»~;
Z is -C(O)-;

and also their pharmaceutically acceptable salts and trifluoroacetates.

- 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, NHa, NHCH3 or N(CH3)»;

RS  is hydrogen, methyl, ethyl or cycioprdpyl;

- R6 s hydrogen or methyt:

25

30

R7 and R8
are each hydrogen;
W is CiHop or CgHog.o;
. where one or more CHo groups in CeHop and CSH23_2 may be replaced
by NR17, oxygen or S; |

R17 is hydrogen or methyi;
r is2,3,4,50r6;
S is 2,3, 4,5 or6;

X is -C(O)- or -S(O)2-;
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R17 is hydrogen or methyl; r is2,3,4,50r6; 30 s is
2, 3, 4, 50r 6; Xis -C(O- or -50)2-; W
2006/ 074813 PCT/ EP2005/ 014127 5 Zis -C(O-; and
al so their pharmaceutically acceptable salts and
cetates. In a further enbodi nent,
Woltisdofgljd\?g% .0 conpounds of the fornmula I in V\,hl ?gﬁ@%ﬁﬁ&mlﬂﬂ
and R3 are each hydrogen; R2 and R4 are each
i ndependent |y hydrogen, F, G2 NH2, NHCH3 or N(CH3)2;

7 RSIQ@(@drogen nmet hyl , ethyl or cyclopropyl; 10 R6 is

hydrogen or nethyl ; R7 and R8 are each hydrogen W
andjaisacthegr pharmaseatically ageeptabimsalts ambtréiuHRa@tates i n

CrH2r and CsH2s-2 may be replaced 15 by NRI 7, oxygen .

or S; R17 is hydrogen or nethyl; r i323450r6 S

In aifgZhéh émbodifient Ypreferefidls gitdn tos&(% OMn%TOogth'esforn%IQ)J in which

and_al so their pharmaceuti cal 'y acceptable salts an
R1 anq RBuor oacet at es. Very particularly preferred are

formula | selected fromthe- roup of :
1-?%?%%[?8&&8bgﬁchl oro-2-nmethyl- 1,2, ’

R2 éhddRdet r ahydr oi squ| nol i n-4-yl) phenyl ] pyrrolidine- 25
2,5-dione, 3-[2-((R.-6,8-dichloro-2-cyciopropyl-1, 2,

3,5 %@%‘H?@P%ﬂ%ﬁbn hysr Qgﬁm Ii/IC|) NhenMNHCH3 or N(CH3)2;
sr}}gfld'rcr)gedn"?zn% I, eﬁﬁy?br cyclopropy!;
R6  is hydrogen or methyl;
R7 and R8
are each hydrogen;
W is CeHor or CgHog o,
where one or more CHp groups in CyHop and CgHog.2 may be replaced

by NR17, oxygen or S;
R17 is hydrogen or methyl;
r is2,3,4,50r6;
_ S is2,3,4,5o0r6;
X is -C(O)- or -S(0)o-;
Z is -C(O); ‘ _
and also their pharmaceutically acceptable salts and trifluoroacetates.

Very particularly preferred are compounds of the formula | selected from the group of:

1-[2-(8-bromo-6-chloro-2-methyl-1,2,3,4- tetrahydro:soqumolln-4-yl)phenyl]pyrrohdme-

2,5-dione,

3—[2—((R)-6,8-dichloro—2-cyciopropyl—1 ,2,3,4-tetrahydroi'soquinolin-4—'yl)phenyl]-1- -

methylimidazolidine-2,4-dione,
3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- y!)phenyl] -t-methyl-

imidazolidine-2,4-dione

3-[2-{(R)-6,8-dichloro- 2-cyc|opropyl 1,2,3,4- tetrahydrmsoqumoi|n-4-yl)phenyi]—

' imldazohdme 2. 4-dione




10

15

20

25

- 30

[ |

2,3, 4-tetrahydroi soqui noli n-4-yl)phenyl]-1-nethyl -
m dazol i di ne- 2, 4-di one 30

3-[2-((R) -6, 8-di chl oro-2-cycl opropyl -1, 2, 3, 4- tetrahydr

j [ i n-4-yl)phenyl]- imdazolidine-2,4- d| one
Wo%égﬁg‘}%s PCT/ EP2005/ 014127 6 - ----------1 CT(%}’2‘105/014127
-[2-((R) -6, 8-dichloro-2-cycl o&oropyl 1,2,3,4-tetrahydro
i sochi nolin-4-yl)phenyl]-3

ST bE-2BoR NS 3 PSS YR
hyditoxgpyralmting-2 d@-diond; yi ) phenyl ] -

(R)- ?1@ ! @i%%(‘{%ibg; PRIz ﬁgirmqahydrofsoquinoiin-4-ya)pheny|]-3-
hydrbxgpﬁréquﬁé_g@%,ghgu soqui nol i n-4-yl ) phenyl ] - 3-

drox rrolidine- , b-di one,

(R)- I@"((R)E@,S(c(tﬂ)lel@ Broetbi 6,28, a-tmeamdrersoqwaonnmnymwpgn@-

ol IR

3-[2-((R) -6, 8-dich |oro-2-nethyl-
1,
imd

(S)- 14{2?(] )(6% n@arﬁor@Lmé}hﬂ ‘?Zflﬁﬂﬁé(t'rar%ad?@ﬁoémh@ﬁﬁ atwyﬂaih%h§r?%

ui nol i n- phenyl ] nor phol’i ne-
hyerXer(C(“Fi)nﬁﬁzé-@Dﬁﬁ,l oro-2-nmethyl -1, 2, 3, 4- t et rahydr oi s0q

2R Bt A S A e roRadyfls: BB oine

3,5-diong) i n- 4-yl ) phenyl ]t hi azol i di ne- 2, 4-di one,

di chl or o- 2- c clo
3- [2%(%4) -Q, éﬁ%rﬂw-%m@aw -1 Rot.frie aQy£'9ﬁ@ﬁyunphn-4-yl)pheny!]oxazohdme—
2 4- é0|ldl ne- 2, 5- di one,
éSS 2-((R) -6, 8-di chl oro- 2- mathyl 1,2, 3;4-tetrahydro

- 3- [2-((§Qjeﬁ;8{dn¢hlwo42-ymetbyllehqu 43emmstydroisoquinolin-4-yl)phenyllthiazolidine-

2‘4(Pi eridine-2,6-dione, (R-1

=((R) -6, 8-di chl oro- 2- net hyl -
1-[2- @(Rgeer glgcﬁgd%tzghgagwdﬁ% '1f2 8 ﬂﬂe}rﬁhﬁﬁ%léoq%lr{&ih Wynpréhyi-
Pyrmdmec&ﬁo@l@ner met hy! -

(S)- 5];25@&?-5:%@%%5 29%1';?'&#? ? 3, i—{q&%&?@gral sclqun‘nolln g—yﬂ%he%yi -3-methyi-

pJperﬂfdlrfldai.'zhili-@ll’cﬁhr@2 met hyl -
trahydr0|squ|noI|n 4-yl ) phenyl]-3-nethyl -

'(R) 1p§2,—6(8|)—,6@ﬁ dighjorg-2iimeitayl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3- methy[-

piperidine-2,6-dione,
1-[2-((R)-6,8~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-methyl-1,2, 3,4-tetrahydroisoquinolin-4-y!)phenyl]-3- methyl-
pyrrolidine-2,5-dione,

1-[2-((R )—6,8—d|ch!oro-2-methyl-1,2,3,4—tetrahydroisoquinolin—4—yl)phenyl]—3,3-dimethyl-
pyrroiidine—2 5-dione,

-[2- (6 8-dichioro-2-cyclopropyl-1,2,3,4- tetrahydr0|soqu|nol|n—4 -ylphenyllpyrrolidine-

2,5-dione,
1-[4-((S)-6,8-dichloro-2-methyl-1,2, 3,4—tetrahydroisoquinoIin—4—yl)phenyl]piperidine-Z,G-

dione

1-[4-((S)-6,8- dichloro-2-methyi-1 2,3 4-tetrahydrousoqu:nolm~4-yl)phenyl]pyrrolldlne-
2,5- dlone
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25 1-[2-((R)-6,8-dichloro-2-nmethyl- 1,2, 3,4-tetra
hydr oi soqui nol i n-4-yl)phenyl]-3, 3-dinethyl-
pyrrolidine-2, 5-dione, 1-[2-(6, '

8- di chl oro-2-cycl opropyl -

WO%O@B@%%@)/W oi soqui nol i n-4-yl ) phenyl ] pyrroli %Icr’]l“?l_i:PZOOS/OI4127

1-[4-((S)-6, 8-dichl oro-2- rreth -1, 2,3, 4- tetrahydr0|soq
ui nol i n-4-yl ) phenyl ] pi peri di nfe- 2, 6 30 di one,
1-[4Xs[gtaichiRrs 5. ' ae% .
[ g [ etra%yolr%epH ogtﬁ)?’]g{l %ﬁ@w i 'P p}y/fl) nenviipygolidine-2,5
diong, 5- d| one, WD 2006/ 074813 PCT/ EP2005/ 014127 7

6 8: di c
1 [2%(@ -8 8xdichipro; VH?'E'NE 6%2&@#@%9@9%&%14 -yphenyipiperidine-2,6-
d,on@yrrol i di ne-2, 5- dione,
1-[2-((R) -6, 8-dichloro-2-nmethyl -1, 2,
1-[246 B-dishloatremethyb a2, 31él—hetrahy@ﬂo)qquelmdIlhm-plehnmeiwﬂprpkrﬂme 2,6-

ione, 5

diong, 1[2-(6, 8-dichloro-2-nethyl-1, 2,3, 4-tetrahydroi soqui no

1-[34 8 ] 4 0 5.
- ((3‘) &( é(dé%mbéﬂgﬂ gli%tm’?r goﬂzﬂlﬁgt?al@drgisggﬁmo!m 4-yl)phenyllpyrrole-2,5

d'O”Q 4-t et r ahydr oi soqui nol i n- 4- yI ) phenyl ] pyrrol e- 2, 5-

1-{248.5Gonbic. g S Rt Bl B natiacdy i Py lisine-2.5-
dion2, 5- 10 di one,
T-[24 ljﬁﬁ':}[?o@ érfﬁ %{“5"0?%1%{&%9 b@ﬁr 6&5&53%@%@%93@?3%? ;iﬁ%%ﬁrlﬂsff?o idine-
250]10,5@((R) dlchlor02rrethyl 1,2, 3,4-tetrahydroi soq

ui nol i n- 4- yI ) phenyl ]Ji m dazol i di ne- 2,4-dione, 15

32 -§H)26, 8 slichlalioeimmtbyl2t, B, Mdatramﬁirﬁtséqmlebhr&hyﬁMeapﬁim|ﬂ@zolld|ne-

y 4-yl ) phenyl ]i m dazolidine-2,4- dione, 3-[3-((S) -6,
24%&@%% | oro-2-nethyl -1, 2,

| |
3-[2- I@ Geti_lﬁizlb?ﬂ%-?rgeﬁgﬂoﬂg'[a@ téﬂ?‘alﬁ‘ydfglsglegﬁ%g?( g!-)&_prf@nkgﬁeaiélﬁime -2,4-

diong, 4-t et r ahydr oi soqui nol i n-4-yl ) phenyl ]i i dazol i di ne-

-G DB 2 st 2 e ysrlsonyeelty P pagsiorzoldne.

2,4- dm:rre4 yl) phenyl ]i m dazol i d| ne- 2, 4-

3 [4-((8)-6,8-dichloro-2-methyl-1,2,3, 4~ -tetrahydroisoquinolin-4- yI)phenyl]lmldazochme-
2,4-dione, _ ‘

3-{4-(6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinolin-4-yl)phenyllimidazolidine-2,4-
dione,

3-[2-((R)-6, 8 dichloro-2- cyclopropyl -1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
oxazolidine-2,4- drone - S
3-[2-((R)-6,8-dichioro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-5-methyl-
imidazolidine-2,4-dione,

(3R, 4S)-1 —[2—((R)-6,8-dichlpro—2—methy]-1 ,2,3,4-tetrahydrois.oquinolin-4-y!)phenyl]-3,4-'
dimethylpyrrolidine-2,5-dione,

1 -[4-((8)-6,8_—dichioro-2-methyl—1 ,2,3,4-tetrahyd roisoquinolin-4-yl)phenyl]-pyrroie-2,5-
dione,

1-[3-((S)-6,8-dichloro-2-methyl-1,2, 3 4- tetrahydmtsoqumohn-él yl)phenyi]plperldme 2,6- 3

dione,
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- thiazo

di one, 3-[2-((R) -6, 8-dichl oro-2-cycl opropyl -

3, 4-tetrahydroi soqui nol i n-4-yl) phenyl ] -

oxazol i di ne-2, 4-di one, 25

3-[2-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq

WOHY giggﬁsd?"n)epgezy'd} oﬁem“ hyl - PCT/EP2005/014127

(3R 4S)-1-[2-((R) -6, 8-di chl oré 2-methyl-1,2,3,4-tetrah
ydr oi soqui nol i n-4-yl ) phenyl ]

-[3di( BR6 BydipMIoF S R2LABARA-4, D3 dL@h8h - -
9((_3)3 g cmro 3a.1eh8 ?/dFOISOC}Uan|In—4 yhphenylpyrrolidine |

2,5- Q'Ozi‘et etrahydr0| squ| nol i n- 4- yI ) phenyl ]-pyrrole-2,5- 30

S s s rua i RS RSB beningriine 2.

diong, one, V‘D 2006/ 074813 PCT/ EP2005/ 014127 8

8- di chl oro-2-meth
3 [3%6@ @'& %%W@F'%‘d@ Adr teﬁramygiircyﬁnwmImpwr)phewmmldazohdme-2 4
dion&, 5-dione, 1-[4-(6, 8-dich |oro-2-nethyl- :
3, 4-t et r ahydr oi soqui nol i n- 4-yl) phenyl ] plperldlne 2, 6-

1- [Zd(l%)ﬁzwmahgsl{ 2; C{ &-t8trahatrbisoquitotimidhyliphenyl]pyrrolidine- 2 5 dlone
phen TI ni dazol

3-[2-1((%)-%8 t ‘ a %t%yf—?%l;é g%%lgghg,qkolsoqumo in-4- yl)phenyl] 5 tsopr0pyl~

,m,dézgldﬁqégt@amgydr oi soqui nol i n-4-yl)phenyl ] pyrrol!din
- dl one,

3- [2~3CFE)26 Btdighlercs2dnethiybi &; 124ftetrhiyydrmgsﬁq8m4>hne‘lt -ylshyehyllisssgbutyi-
henyl ] - 5-i sopr opyl -
'mldgi&@éﬁz% d%ﬁé% 4yd} one, 18 by

thyl
(R UE‘? E—%lﬁ( @Rﬁwﬁ%-ﬁlﬁwﬁlﬁ[?nﬁﬁ% 1y, 3 dﬂ-té%ra%yﬂré@é(ﬁlﬂﬁé’lﬁf 2iy$PRenyl]-5-

- m R L e zalidine. > g ioe |
3-[2 ?@u né’éﬁl&% -5, nff tﬂgﬁ‘?]o\f % t@frgﬁ}d??ﬁso&umbﬁn & ylfthre%w YLy imethyl-
lmidaﬁ}lmlmdqaklsdjbﬁa,nyl (I:It hyl )i m dazol i di ne- 2, 4- di one,

[ 2-
T-[2- g(’:‘[zl%i é‘&ﬁ%m?f&r B&%&ﬂgﬁ&ymﬁggumghwm phensllayreliding-2,5-dione,
3-[2- %ﬁ)?’?-‘éﬁ?ﬁ%ﬂog g?ci%Ppolpg@ ?,rz*;&é—tggr?&drohsogmr}osf’lg q4uylr)]%hc?r}yl]4
ngmp%ﬁyjlqwrrol i :jl ne-2, 5 di one, I
12 B S AR SRR i odsbersiperain

2,5-diorfe, 2, 4-di one,
1-{2-((S)-6,8-dichloro-2-cyclopropyl-1,2,3 4-tetrahydroisogquinolin-4-y!)-phenyl]-
pyrrolidine-2,5-dione,

1-[2-((R)-6,8-d ichioro-2-methy[¥1 2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-3,3,4 4-tetra-
- methylpyrrolidine-2,5-dione,

(8)-1-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4- tetrahydrolsoqumoiln-4-yl)phenyl] 3-
methylpiperidine-2,6-dione,
1-[4-(6,8-dichloro-2- methyl 1,2,3 4-tetrahydrotsoqu1nol|n—4-yl)phenyl -4,4- dlmethyl-

~ piperidine-2,6-dione
- and1-[2-(6,8-dichloro-2-methyl-1,2,3,4- tetrahydrorsoqu|nohn—4-yl)phenyl]pyrrole—2 5-

dione,
and also its pharmaceutically acceptable salts and trifluoroacetates.
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1-[2-((S)-6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4-yl) phenyl ] pyrrolidi ne- 20 2, 5-di one,
1-[2-((S)-6, 8-dichl oro-2-cycl opropyl - 1,

3, 4-tetrahydroi soqui nol i n-4-yl) - phenyl ] -

e-2, 5-dione,
WOOQI({O% 7%‘%516 8-di chl or o- 2- net hyl - PCT/EP2005/014127

3, 4-tetrahydroi soqui nol i n-4- yI)phenyI]-3, 3,4,4-tetra-
met hyl pyrrolidine-2,5-di one, 25
(S)-1-[2-((R -6, 8-dichl oro-2-cycl opropyl -1, 2,3,4-tetra
hydr oi soqui nol i n-4-yl ) phenyl ] - 3-

Espgeielly pPrefpee ¢ra eompeuns oéihelformu(ss| Ssldtted from the group of

-2 OB BN B2 Bisthykd A atefiehyHiaisRquinolin-4yhgbsgylyrrolicine-
2,5-gioper i di-ne- 2, 6-di one and

1-[2- 8-dichloro-2-neth 2,
3-[23(,(F%)-9§r¢lﬁhpm -8rYEHPraRY ,@,tylte;tmrmdwi}muimlireztga)pﬁengam-

e I pharmaceutically acceptable salts
metfiea g 2 dibge O 6 7 45ts

3-[2R(N)-ER24I0BIbA-24AZthyB 1 5P actetrbhydraisicgiriotitl-ay8phenyl]-1 -methyl-
% af the formula | selected fromthe group of

'm'dfz‘?gp?% B-8i198€6- chl or 0- 2- et hyl - 1, 2, 3, 4- t et r ahydr oi soq

o-{24{Fe0b Bt PSR aH1104 ok Mg b TEpigRe eyl

lmldaz@mim-ﬁeq-dnne yl) phenyl ] - 1-

(S)-‘@F{-E&)ﬁg c@c rgl g—ﬁyﬁpafogyﬂ%&ﬂg |4-tftrghydr0|squ|nohn-4 ylphenyl]-3-

hydraxﬁpgﬁrﬁillﬂﬁ@ﬂfsod@ﬁgw nol i n-4-yl)phenyl ] -1-nethyl -
zol i di ne- 2, 4-di one 3-[2-((R) -6, 8-d

- (R-1-Ehl(B). 8-clighiorep2-spgippropy)-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3-

ryerFEAERSRysAgL: nol Tyl phenyi]- 10

(R)- 1-[2((5()4;1@ S@Jcﬂﬂﬁfbfz)lhﬁﬁéﬁyiﬁ ng‘xi-@ﬁl‘é?rﬁbdrméoautﬁo% e jprengn-2-
hydrﬂ,wgci/ E %ﬁr(}d/‘i"i\g 2, g di one,

(8)- 1(-(/3)- (F'Q -bzs (ﬂfc'ﬁ)c?ré 5285 |1°ﬁ @ﬁz e%%ﬂy@%;?@&dm&llnzzl %)ﬁhényl

squ|no I n- -y
hydrowybryorolidiye2,6tdichae- 2, 5- d| one, 15

2- e
PR e AT e %&trahywsyr@weam F=yphenylimorpholine-
35d'm§goxypyrrolld| ne- 2, 5- di one, (S)
2-((R)-6, 8-di chl oro- 2 nmet hyl -

- 3-[2- (1 -6t,&ﬂrciﬂgrdr%nmmm1n21314-tet|®b§ﬁd)qnb®thbhr34-yl)phenyl]oxazo||dme-

2,4-dione,
3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4- tetrahydrmsoqumohn -4-yl)phenyllthiazolidine-
2,4-dione,

1-[2-((R }-6,8-dichioro-2-cyclopropyl-1 2, 3,4-tetrahydroisoquinolin-4-yl)phenyl]-
pyrrolidine-2,5-dione,
(S)-1-[2-((R)-6,8- -dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl}-3-methyl-
piperidine-2,6-dione, _
(R)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4- tetrahydrorsoqu1n0|m-4-y|)phenyl] 3-methyl- |
piperidine-2, 6-dione,
1-[2-((R)-6,8-dichioro-2-methyl-1,2,3 4- tetrahydronsoqumolln-tl -yl)phenyl]-3,5- dlmethyl-

: plpend!ne—Z 6-dione,
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hydr oxypyrrolidi n-2, 5-dione,
4-12-((R) -6, 8-di chloro-2-nethyl -1, 2,
3, 4-t et rahydr oi soqui nol i n-4-yl ) phenyl ] nor phol i ne- 20
3, 5-di one, 3- [2 ((R) 6, 8-di ch
: hyl - , 3, 4-tetrahydr oi soqui nol i n- 4-
WdI oxa@gﬁlﬁdl ne- 2 4 di one, %%/%%3885/014127
3-[2-((R)-6,8-dichloro-2-net3%l-1,2,3,4-tetrahydr0|soq
ui nol i n-4-yl ) phenyl ]thiazolid“ne- 2,4-dione, 25

1-[23{ R¥6(8-Bchfor8-2dineflyir 02, _3- ;
1 1« §>rt (etrahydrm soquylmno ?f#ﬂgﬁypheny -@'Eﬁ lygﬁ)ri]ecﬁyrge:?fe’[hyl
yrrellfém@r?eSdQ@)al “[2-((R)-6,8-d ich loro-2-nethyl -1, 2,

1- [2%(!4&?%5%@%362 rﬁggﬂ)ﬁﬂ(éﬁ f%tr%lhwr%l %Lﬁno?fm%ypghenyl] 3,3-dimethyl-

pyrre[lcﬁﬂé{ﬂadﬁim& d| chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqu

%éz é-) enyl ] -3-nmethyl - 30 pi peridine-2, 6-dione,
1[21( i d(C@IQ)FO @lqiwnfﬁpﬂrb2@,mmﬂydxmgoqumoI|n»4-y!)phenyl]pyrroI|dme-
2.5 3,04., tetrahydr0| soqui nol i n-4-yl ) phenyl ] -3, 5-di net hyl - :

| pefidi ne-2, 6-di one, WD 2006/ 074813 PCT/ EP2005/ 014127

1-[43((5 16 [B2dliChIByo-- Bty s /208, - tétraﬁj!dmiso&.{uﬁlohn-zl y!%phenyl]plperldlne-2,6—

di 3, 4-t et r ahydr oi soqui nol i n-4-yl ) phenyl ] - yl - :
ION%yrrol i di ne-2, 5-dione, 1-[2-((R)-6,

1- [41‘-’((@)-@8@&%% Qﬁﬁ@t&%%,g?a E*téfréﬁm neagmgﬁgﬁu gﬂe@}ué‘y%udine—

rrol
25‘1!0[1%(6 8- d| chl or o- 2- cycl opropyl 1 2,

o BN E ARSI 28 b L S rotine 2.5

diong, 4- tetrahydr0| soqui nolin-4-yl) phenyl ] pi peri di ne- 2, 6-

- IZéL%)p@eﬁch@lao@ %rémtwbwﬁ 4- tatraieydfawqumoﬂmquylwanyupwndme-z 6-

dion phenyl]pyrrol i dine- 10 2,5-dione, 1-[4-(6,
-di chl oro-2-net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i n- 4-yl
1-[2 X@B@gxlh!brcpﬁ#meﬂhydﬂ 1263, Zyteﬁahyﬂr@%@qumo!m—4 ¥I)phenyl]p|per|d|ne-2 ,6-
[2-((R) -6, 8-dichloro-2-nethyl - et rahydr oi soq
d'°”ﬁ1 nol i n- 4-yl ) phenyl | pi peri di ne- 2, 6 d| one

‘ 1-[3-((S)-6,8-dichloro-2- methyi -1,2,3 4—tetrahydr0|soqu1noI|n-4-yl)phenyl]pyrrole-2 5-

dione,
1-[2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-2,5-
dione, ‘
,1-[2-((R)—6,8-dichloro-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—tetrahydroisoduino!in—4-yl)phenyl]imidazolidine-
2,4-dione, : .
3-[2-(6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyllimidazolidine-2,4-
dicne,

3-[3-({S)-6,8-dichioro-2-methyl-1,2,3 4—tetrahydro:soqu|no!|n-4-yl)phenyl]|m|dazohd|ne-
2,4-dione,

3-[4-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- yl)phenyl]lmldazohdlne—

2,4-dione,

3-[4-(6,8-dichloro-2-methyl-1,2,3,4- tetrahydroasoqumolm—4—yl)phenyl]|m|dazolid|ne 2,4-

- dione,
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15
1-[2-(6,8-dichloro-2-nmethyl -1, 2,3, 4-tetrahydroi soqui no
l i n-4-yl)phenyl] pi peri di ne-2,6- dione, 1-[3-((S)-

8- di chl or o- 2- net hyl -

4- tetrahydr0|squ|noI|n 4-yl ) phenyl ] pyrrole-2, 5-
WO g‘?W“SP[Z (6, 8-di chl oro-2-net hyl -1, 2, PCT/EP2005/014127

3, 4-tetrahydroi soqui nol i n-4- yI)phenyI]
pyrrolidine-2,5- 20 dione,

3-[2- ﬁR%ol’é EE}PIOQP)%I'O %éc(f(gkll) ?)ng f gnf% '?%téahlygz %lgaglgﬁgltn hﬂ)phgwl‘]—)—q

oxazdlidide-Q(ARYidhed- di chl or o- 2- et hyl - 1, 2 3, 4 tetrahydr0| soq
phenyl ] | m dazol i di ne- 4-di one,

3-2-4R)5.4-Gichich L Meste ot Ak tﬁ}qahydroqumohn—4—yi) Dhenyl] 3-methyl-
imidak ﬁdiﬁe?%%wydr oi soqui nol i n-4-yl ) phenyl ]i m dazol

i I dne, ,
(3R, 45)513{2( «(( )-668~a+c:ﬂilarmmeth}21 ﬂEﬂMetﬂar@d&)cﬂﬂmcﬂw@Jywqur@HQA-

1) Eenyl ]i m dazol i di ne- 4- di one,

dlme@*nyrgyr(r?lgm%zgso \CERt or 0- 2- et hyl - 1, 2 -
1-[4- (gs ﬁetsealbﬁi%y @tr%mwmw-@téhyaaoanwhh M-BAgaY- BWSre-z 5-
diones- [4 (6 8 d| chl or o- 2- met hyl -1, 2, 3, 4- tetrahydr0| soqui no

1-[3- &%B%%O%lg%@gﬁﬁé#@%%é% t'fﬁ'iagy;drogymo n-4-ﬁ) -phenyl}-piperidine-2,6-

dione3- [ 2- ((R) - 6, 8-di chl oro- 2-cycl opropyl -1, 2, 3, 4-t et r ahydr
0i SO ui_nolin-4ty? phenyl]- o xazo | i d i ne-2,
1-[3- (@Sh@ rigichlor-2-methyl-1,2, 34 tetrahydroqumol;n 4-yl)-phenyl}-pyrrolidine-2,5-
dione 3-[2-((R)-6,8-dichlor-2-nmethyl -1, 2, 3, 4-tetrahydr oqui no
i n- 4- yl)-phenyl]-5-nethyl - imdazolidine-2,4-dione, 5
1-[4-(6BR1i¢Blor- JZ-—I{nétI‘(yd R)2, 3,48te@13h?dimquﬁldﬁﬁimwb-pheﬂylﬁpi%érﬁtrfeaﬁlﬁ dione
dr oqui nol i n-4-yl)-phenyl ] -3,
and et hyl -pyrrolidine-2, 5- dlone
- - - r
33 (ﬁﬁ;}élgﬁl)(/afab rgiﬁgwpl‘l @é&rtregrlaﬂ?gﬂaéh inbiifia2yifphEhy M HR20IRE2,4-
dionel-[3-((S)-6,8-dichlor-2-nethyl-1, 2, 3 4-tetrahydroqu

i nol i n-4-yl)-phenyl]-piperidine-2, 6- 10 di one,
1-[3-((S)-6,8-dichlor-2-nethyl-1,2, 3, 4-tetrahydroqui no

and alsothéir phhrRAssMchiP BEEQtaBi&i1é- aiid trifluoroacetates.

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

1-[2-(8- bromo 6-chioro-2-methyl-1,2,3 4—tetrahydr0|soquanoiln-4-yl)pheny£]pyrro[|dme- -
2,5-dione,
3-[2-({R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1-
methylimidazolidine-2,4-dione,
3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1-methyl-
imidazolidine-2,4-dione

3-{2-((R)-6,8-dichloro-2-cyclopropyl-1 ,2,3,4-tetrahydr0isoquinolin-4-y|)phenyl]¥

. imidazolidine-2,4-dione

(8)-1-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyl}-3-
hydroxypyrrolidine-Z,S-dione, ‘ '
(R)-1 -[2-((R)F6,8-d ichloro-2-cyclopropyl-1,2,3,4-tetrahyd roisoquinolin-4-yl}phenyl]-3-
hydroxypyrrolidine-2,5-dione, -




di one,
1-[4-(6,8-dichlor-2-nmethyl -1, 2, 3, 4-tetrahydroqui nol i n-
4-yl)-phenyl ] - pi peridi ne-2, 6-dione and 15
3-[3-(6,8-dichIor-2-nethy|-1,2,3,4-tetrahydroquinoIin-

-Vl )5 yl']-im dazolidi ne-2,4- dione, and also the
WOS%@PZPZ@ ically acceptable salts and PC/EBSb0s/014127
trifluoroacetates. 20 Particularly preferred are
conpounds of the formula | sdRected fromthe group of:

(R)-3= [E%FFQ)SG kBrt‘}l!?i"?l ﬁ)en%?lrh% ?g:'?,ght raﬂy%o%’oé n%'ilﬁ-%]%%r%niﬂq\%

uinolin-4-ylp pyrr
hydmxygyn(r@m)m@zg‘»dmne

P BBhERE Py B bR ot rona

hydr%’i pyrrolldlne -2, 5 dlon
- 6, hior02rrethyl-1234tetrahydr0|soq
4- [Zt([ b6,| ndmhiyrg afmamy] 12, aétta;rahydrmmz:manmmplamehymrmnpho||ne-

35§,0b§ ((R) -6, 8-di chl oro-2-cycl opropyl -1, 2, 3, 4-t et r ahydr
gu |noI|n 4-yl ) phenyl ] - |mdazoI|d| ne- 2, 4-di one

3-[24(@)-6,8LAcKI6R-2m St ¢h_>l @n%ﬁraﬁ%&b%hgmdlmh -Ayphetyij8kablidine-
hydr oi soqui nol'i n-4-yl ) phenyl ]
2,4-@PBBoxypyrrol i di ne- 2, 5- di one,

S-{2y(RrB deion? %%%f?p%ﬁ?ﬁ?ﬁ%&"%%;‘?g%hilyﬁ-ﬁ)@iﬁhf%t:s,'iz%ndine-
24dio’ne,n e-2 , 5-dione, WD 2006/ 074813 PCT/ EP2005/ 014127
%éi) -G 8rdichipiregygloaremy-drd 34- Wéﬁaﬁyﬂtqsoawaiwewahwlb

DYrréIWE@thﬂe4 yl) phenyl] - 3-
r oxy rr0|d|ne25d|one (9-1

(S)1- sz((BO@ jchlatoematioyizt, mmwtrmyﬂrcasdqumblrrahm)poeagama -methyl- |
p‘pebﬁﬁ je?@a/%e) gthZH or3o gy%?ﬁzfyrrol i di ne-2, 5-dione, 5 |
(R)'%!%S(ﬁ?ﬁ ségtmﬁmdz RietRgIL 2,@,4%&‘56&)&&%&"}1hbfiﬂlﬂﬂﬂ)‘b'hieﬂﬁl]-&methyi-
piperding=2,8+djorg, 8- di chl or o- 2-met hyl - 1, 2, 3, 4-t et r ahydr oi soq
H2ARIP SRR LS B e aRigSatanait S mrpay i dugimetny
p|pemn1m942 éedibng, ) phenyl ] t hi azol i di ne- 10 2, 4-dione, : N
1-[2-((R)-6,8-dichloro-2-methy!-1 ,2,3,4-tetrahydrdisoquinolin-4—yl)phenyl]-3-methyl-
pyrrolidine-2,5-dione,
| 1-[2-((R)-6,8-dichloro-2-methyi-1 ,2,-3,4—tetrahydroisoquino[in—4—yl)phenyl]-3,3—dimethy}-
pyrrolidine-2,5-dione,
1-[2-(6,8-dichloro-2-cyclopropyi-1 ,2,3,4-tetrahydroisoquino!in—4—.yl)p_henyi]pyrrolidine—
2,5-dione,

1-[4-((S)- -6, 8-dichloro-2- -methyi-1,2, 3 4—tetrahydr0|soqu|noI|n-4-yI)phenyI]pxperldlne-z 6-
dione,
1-[4-((S)-6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl )phenyl]pyrrolidine-
2,5-dione,
1-[4-(6,8-dichloro-2-methyl-1,2, 3 4-tetrahydr0|soqu|nohn—4 yI)phenyl]pyrrolldlne 2,5-
dione, -
1-[2-((R)-6,8-dichloro-2- methy[ 1,2,3,4- tetrahydronsoqu|nol|n-4—yl)phenyl]p|per|d|ne 2,6-

dione,
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1-[2-((R) -6, 8-dichloro-2-cyclopropyl-1, 2,
3, 4-t et rahydr oi soqui nol i n- 4- yI)phenyI] pyrrolid
ne- 2, 5-dione,
(S)-1-]2- ((R) 6, 8-dichloro-2-nmethyl -1, 2, 3, 4-tetrahydro

WO %0884 n-4-yl ) phenyl | - 3- net hyl -

: plperPd?E% 2, 6-dione, 15 PC]YEPZOOSHH4127
(R-1-[2-((R) -6, 8-di chl oro- 2- gethyl
1, 2,3, 4- tetrahydr0|squ|noI| 4-yl ) phenyl ] - 3- net hyl -

1- [2q6;$dicdldn@22m@trq:mnzes AliehrdhiiRisdyundlincdlyBpRe TR Mitine-2, 6-

dlong: 4 tet r ahydr oi soqui nol i n-4-yl) phenyl ] -3, 5-di net hyl -

BRIDRS SERG 2 bR 2 S&é@d&g?g’&HIW?BPT4ﬁY‘)R'1ﬂWBH%rﬁ9'e'2=5‘

dionke] - 3- msthyl- 20 pyrrolidine-2,5-dione, 1-[2-((R)-

or 0- 2- 1,2, 3, 4 t et rahydr oi soqu
-2{Adr LB R PRI 12 34 ST naersacu syrv Bhereloyrolidin.2.5-
dlona di One 1- [2 (6
8- di ¢hl or 0- 2-cycl opropyl -1, 2, 3, 4-t et r ahydr oi soqui nol i n
1-[2-(R)yS, ﬁl)cpﬂdngj ]Zp’yﬁﬁhlgﬂ 1@,3 ndetrﬁhy&irdisoqamoﬂﬁ-«ﬁilylﬂpﬂ‘rdn(yﬁbyr@ohdme-
i chl or o- 2- net hy :

2 5% S St et rahydr oi soqui noI i n- 4- yl) phenyl ] pi peri di ne- 2, 6-

3-[24irre 8-chchidrd-pph 42 ;
24 g F? tet r%hyl(-jr oi s%@?ﬂ ﬁgﬁb: ﬁ%%ﬂs&ﬁ 9{]?“89’}"30*" popengl limidazofidine

oBedi one,

R T e R Al ‘m*gaZ&'d’”e'Q""

dionéd- [ 2- ((R) - 6, 8-di chI or o- 2- net hyl -
t et rahyd
3- [3%@51@ & d@%’;)g%éﬁéiﬁi’%ogé}ﬁ*ﬁtf@wmlsoqwn@hw ~Whphenyllimidazolidine-

2,4- @Q,?éé/ 074813 PCT/ EP2005/ 014127 13

(6, 8-dichloro-2-nethyl-1,2, 3, 4-tetrahydroi soqui no

3-[4-((S)-648-gliohbdrerB-njqihylet, B @, Mtéar@drcdsmgﬁnolm-df yl)phenyllimidazolidine-

((S)-6,8-dich | oro-2-net hyl
24%0'5?% et rahydr oi soqui nol i n-4-yl ) phenyl ] pyrrol e-2, 5-

3[4 gb 9nfchiBrol2 Infethfi-1,8;Flk Q?trérﬂff‘?m%?g@éﬁ%—]&ﬂyl)?phenyl tmldazolidine-2,4-

4-tetrahydroi Soqu’ i'no
diongyrr ol i di ne-2, 5- di one,
and 1-[2- ((R) -6, 8-di chl or o- 2- et hyl -
1, 2,3, 4-tetrahydroi soqui nolin-4- yI)phenyI]pyrrolldlne-

3-[2-((R)-6,8-dichloro-2-cyclopropy!-1,2,3 A4- tetrahydronsoqu1nohn-4—y[)phenyl}
oxazolidine-2,4-dione,

. and also their pharmaceutically acceptable salts and trifluoroacetates.

A further embodiment encompasses compounds of the formula | in which

R1, R2, R3 and R4

‘are each independently hydrogen, F, Cl, Br, CN or R1 1-(CmH2m)-An-

m is zero or 1;
n is zero or 1;
R11 is hydrogen, methyt or CpFop+1;
A is oxygen, NCH3 of S(Q)g:
p is 1or2;

q is zero, 1 or 2;




2, 5-di one,
3-[2-((R)-6,8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydr oi soq
ui nol i n-4-yl)phenyl]imdazolid ine- 10 2, 4-di one,
3-[2-(6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqui no
henyl ] i m dazol i di ne- 2, 4- di one,
Wdé‘{bgfﬂﬁ@% 8yd% chl or oo 2- et hyl - PCT/EP2005/014127
, 3, 4- t et r ahydr oi soqui nol i n-4-yl ) phenyl ]i m dazol i di n
e- 2 4-di one, 15 14

R5 3- [s4h)(dr e, rﬁeﬁin@thl%’r% f) yi:1» 2, 3, 4- tetrahydroi soq
U|noI|n yI)p eny]lmd |ne- 2,4-dione, 3-[4-(6,

6 8- i leyviregen or methyh - 1, 2,
et r ahydr oi soqui nol i n-4-yl)phenyl ]i m dazol i di ne-2,
_R7 %‘dﬂﬁgone and 20

3- bie 48D m@eﬁeﬂd@rﬂlﬂ’ﬂ;@r &Y.t aprr @W'Cdg@‘{@ 4R §Rﬁ%¥df

oi soqui nol i n-4-yl)phenyl - ‘oxazol i di ne= 2, 4-di one,

5 al B4 6tk Hphan FBegYt i cal |y acceptabl e salts and
trifluoroacetates. A further enbodi nent enconpasses

conpourfd$2of t he i$ byduigen| mathyllurethy!25 R1, R2, R3 and

11" CRBI R e - SRy SEeh SHSPRSRACH Ny diogismoabyhreviad 1y 3,3 or 4

hydrogen, net hyl Eipr: | .
s{o)qg Dis 1 ' dza‘"b%;PI i Z%?BCWOﬁkﬂllq}aQ/%m,mCﬁfbon atoms;

2006/ 074813 PCT/ EP2005/ 014127 14 R5 is hydrogen,

met hyl , r, cyclopropyl; R6 is hydrogen or
10 met hyl ; R%Qé{j]g\‘)l 3 are each |ndependently hydr ogen, F,

a, CN CO2R12, MRH3REhipsgerdaldkhtd WHBHARBY aBfBonded, form a 5-,
6- or 7-membered rin'g in which one CH» group may be

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

15 L _ atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms; '
mm  iszero, 1or2;
n_n‘ | iszeroor1;
R16 is hydrogen, methyl or Cpszpp+1,
20 | B is oxygen or S(O)qq,
. pp is1or2;

| aq is zero, 1 or 2;
W is GyHpp or CgHog.2:
where one or more CHy groups in CpHop and CgHog.2 may be replacéd
25 - by NR17, oxygen or S; _
R17  is hydrogen, alkyl having 1, 2, 3 or 4 carbon at'oms or
'cycloaikyf having 3, 4, 5 or 6 carbon atoms:
r i51,2,3,4,5,6, 70r8:;
8 is2,3,4,5,6,7o0r8;
30 X is-C(O)- or-S(O)p-
z is a bond;
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15

R12 is hydrogen, nethyl or ethyl; R13, R14 are each
i ndependent |y hydrogen, alkyl having 1, 2, 3 or 4
carbon atons or cycloal kyl having 3, 4, 5 or 6 carbon
atons; or 10 R13 and R14, with the nitrogen atomto
' are bonded, forma 5-, 6- or 7-ne
Woﬂurﬁ)gm"%g% ch one CH2 group may be replaced m@os‘m‘“”
S or oxygen; R15 is hydrogen, alkyl having 1, 2, 3 or
4 carbon 15 atons or cycloallRyl having 3, 4, 5 or 6
andGMPMHeir fhRRcelitAlIf F2Ept : | roi
R16 is h%r ogen, me?hyl Erabqug%%%ﬂ?mu%oﬁﬁs{e&ygen
or S(OQqq; ppis. 1or 2; qq is zero, 1.or 2; Wis

r.. s_2; where e or re groups in
Pref%{rgc?e %%‘%@@PW%@C{B@W&EH%' '”Zghllzﬂ? NRL7, oxygen
R1 &id 83 RL7 is hydrogen, al kyl having 1, 2, 3 or 4
carbon atons or cycloal kyl having 3, 4, 5 or 6 carbon

at arseagh hydregen, 3, 4, 5, 6, 7 or 8 s is 2, 3, 4,

: 7o0r 8 30 Xis -C(O- or -S(0O2-; Zis a bond;
R2 4 B,

6/ 074813 PCT/ EP2005/ 014127 15 and al so their

phareneaciuindepehderdiydajelredire B at!f Br, by, NHCH3 or N(CH3)o;
trifluoroacetates. - Preference 1s given to conmpounds ™ -

RS of isthyeréganuhethyl, ethyhbr chcl&ropyll R3

R6  is hydrogen or methyt;

R7 and R8

are each hydrogen;
W s Cerf or CgHog.2:
where one or more CHp groups in CyHop and CgHog.2 may be replaced
by NR17, oxygen or S; '

R17 is hydrogen or methyl;
r is1,2, 3 4, 50r6;
S is2,3,4,5 or‘6;

| X is -C(O)- or -8(0)2-;

20

25

30

Z is a bond;
and also their pharmaceutically acceptable salts and trifluoroacetates.

Particular preference is given to compounds of the formula | in which
R1and R3 |

are each hydrogen;
R2 and R4

are each independently hydrogen, F, Cl, NHo, NHCH3 or N(CH3);

'R5 is hydrogen, methyt, ethyl or cyclopropyl;

R6  is hydrogen or methyi;
R7 and R8
~are each hydrogen;

- W is GiHgr or CgHog 2;
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5 are each hydrogen; R2 and R4 are each independently
hydrogen, F, O, Br, NH2, NHCH3 or N(CH3)2; RS is
hydrogen, nethyl, ethyl or cyclopropyl; R6 is hydrogen
or nethyl; 10 R7 and R8 are each hydrogen; W| s

CSH2s-2; where one or nore CH2 groups
WOgO%{D’!g%]d} CSH2s- 2 may be replaced by NRL7, offéréﬁf’%'?%/m‘“”
S; 15 R17 is hydrogen or nethyl; r is 1, 2, 3, 4, 5
or 6;si523450r6 Xis 46(0- or -S(0)2-; Zis a

gglngs and®& |r?% é@g@ﬁ%&@f@?&dﬁ@@ir "H lﬁlég %?@%22 Erﬁalcyebﬁ; Leplaced

gi ven tgy RRATOURAUSePhr Ehe fornmula | in which RLl and
R3 are ISe){elch hydrg%een ' 25 R2 and R4 are each

i ndependent | y hydrdgeris higdraQen, MehyNHCH3 or N( CH3) 2;

R5 i s hydrogen, met hyl. h cyclopropyl; R6 is
hydrogen or neth I 1ahd¥Ffb%r39 g're each hydrogen;

Wis CrH2r or CSI-éZs 2;is Y03 2006 6PF4813
PCT/ EP2005/ 014127 16 where one or nore CH2 groups in
X cripek(@hdPre8i@i2-2 nmay be replaced by NRL7, oxygen or
t hyl ;
7 Slsabolds hydr ogen, met hy _

and also their pharmaceutically acceptable salts and trifluoroacetates.

Very particular preference is given to compounds of the formula | selected from the
group of: '

1 -[2-(8-bromo—6-chIoro-2-methyl—1 ,2,3,4—tetrahydroisoquinolin-4-yl)phény[]pyrrolidin—Z-
one,

1-[2-((R)-6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-3-methyi-1,3-
dihydroimidazol-2-one,

(R)-6,8-dichloro-4-[2-(1,1-dioxo-1 -?Lﬁ-isothiazolidin-2-yl)phenyl]—2—methyl-1 12,3,4-

tetrahydro:soqumollne

~ 3~[2-((R)-8,8-dichloro-2-methyl-1,2,3,4- tetrahydr0|soqumolm~4 yi)phenyl] oxazohdm 2-

one,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4- tetrahydro|soqumolm-4-y[)phenyl] 1,3-dihydro-

: lmldazo|-2 -one,

1-[2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinolin-4-yl)pheny!_]imidazolidin-z-
one, | |
1-[2-((R)-6,8-dichloro-2-methyl-1 2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2-
one,

1 -[2-((R)-6,8-dichioro-2-methyl-1 ,2,3,4~tetrahydroisbquinolin—4-y|)phenyl]pyrrol_idin—Z—

one,

' 1-[3-((8)¥6,8—dichloro-2-methyl-1 2,3,4-tetrahydroisoquinolin-4-yl)phenyl]piperidin-2-

one, : .
1-[2-{(R)-6,8-dichloro-2-cyclopropyl-1,2, 3,4-tetrahydroisoquinolin-4-yt)_pheny!]pyrrolidin-
2-one, |
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ris 1, 2, 3, 4, 5o0or 6; 5 s is2,3,4,50r6; Xis
-C(O- or -S(O2 Zis a bond; and also their
pharmaceutically acceptable salts and
trifluoroacetates. 10 Very particular preference is

' “of the f la | I th -
Wogirog)gm.}%?l‘?,conpounds of the fornul a sel ect ed fPrCQI'rPEPZ_(?OS/OMlZ

1-[2-(8-brono-6-chloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4-yl ) phenyl] pyrrolidin-2- one,

- ' ; { z ; P
P R O R s oisogH o4 Ryprvil-
oxazolglin-2%ndi hydr oi m dazol - 2- one, '
and( R) - 6, 8-di chl oro-4-[2-(1, 1- di oxo-1- A6-i soth

i azol i din-2-yl)phenylj-2-nethyl-1,2, 3, 4-

68-4ENRTYE BRI AT 2 agzaton3 weenyiRymeia @ 3 4-

tetraﬁyﬂﬁdiﬁm‘thﬂnmln)gpheny| ] - oxazol i di n-2- one, 20
- 1-[2-((R) -6, 8-dich :
and jaigoothelr pdeRpacauticady sacceptable/shltsi arahurifinotdacetatgs.) pheny

[1-1, 3-dihydro- imdazol-2-one,

1-[2-((R) -6, 8-dichl oro-2-nethyl -1, 2, |
Esp&cidy pieferretiing sorpbinds of thebirblian selddied faaPinedirBug of:

?gﬁ) 1-][‘é-((R)-6,8-d|ch . . o
1-[24(SbgomorRsphipra-2-methvh 1123 Adrirahydrelseauinsiinri-whghonfpymyolidin-2-
onellpyrrolidin-2- 25 one, 1-[2-((R-6, 8d i ch loro-2-m ‘

‘ethyl -1, 2, 3,4-tetrahydroisoquinolin-4-yl )ph enyl]

1-[2-)r 8tdichlorion2-tnetbple?, 2, 3,4-tetrahydroisoquinolin-4-yl)phenyl]-3-methyl-1,3-

0o 1- ] 3 =6, 8-di chl oro-2-net hyl -1, 2,
d'hyéob{dégpspé%?aﬁoi soqui nol i n-4-yl ) phenyl ] pi peri di n- 2-

RSB b St o RO Rie gD PBs TR efv-1.2.3.4-

| tetraBy@afsoqfPoRRe6/ 074813 PCT/ EP2005/.014127 17

3_F\l42_ (R -6, 8-dichloro-2-cyclopropyl-1, 2,

3-[2-§R4=6, edicitgrardmaiyi ha13 4riefrghydpvieaguinelin-4-yl)phenylloxazolidin-2-
one oxazol i di n- 2- one ,
1-[2-((R)}-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1, 3-dihydro-
imidazol-2-one, - |
1-[2-((R)-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-ylphenyljimidazolidin-2-
one, ' - | .
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2-

- ane,

1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2-
one, :
1-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl] p.iper.idin-Z—
one,

1-[2-((R)-6,8-d ichioro-2—cyciopropy[—1 ,2,3,4-tetrahydroisoquinolin-4-y)phenyl]pyrrolidin-
2-one

and

3—[2-((R)—6,8—dich_loro-2~cyclopropyt—1,._2,3,4-tetrahydroisoquinolin-4-yl)phenyl]— |

oxazolidin-2-one,

~ and also their pharmaceutically acceptabie salts and trifluoroacetates. -
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- [23 F%ﬁﬁl i %hk‘?mﬁ

and 6, 8-dichloro-4-[4-(1, 1-dioxo-1 -X6-[1,2,5]th

i adi azol i di n-2-yl)phenyl]-2-methyl-1,2, 3,4- 5

t et rahydr oi soqui noline, and also their

pharmaceutically acceptable salts and

cetates. Especially preferred are GRVP

W()E)fd()ﬂdé&ﬁ?ﬁ‘wl al selected fromthe group of: /E‘%EHES"OHIN

1-[ 2- (8- brono- 6- chl or o- 2- nthﬁl-l 2, 3, 4-tetrahydroi soq

ui nol i n-4-yl)phenyl ] pyrrolidi'fi-2- 10 one,

1-[2-((R) -6, 8-di chl oro-2-net hyl -1, 2, 3, 4-t et rahydr oi soq

ulnolln %/'%(iphenl] 3-net hyl -1, 3
gre edrgpeunds of the formula | selected from the group of:

2(@%%;'%“‘2) ({’umiBrZomh I'lﬁy?: 1(%3]4' %tr%iﬂggljom %’Mﬁﬂ'&?'ig yrrolldln—z-

ongls
3,4-tetrahydrois

G]yf 3»2@% f}rtpga y@rols&qgmolm 4-yl)phenyl]-3- mqethyl 1,3

dinydrdimiddR)-26orRs, di chl oro-2-nmethyl - 1,2, .
y3 4-t et r ahydr oi soqui nol i n-4-yl) phenyl ]1-1, 3-di hydro-

dic

8- di chl or o- 2- net 0q’

R slasl-@iam@kc-z o1, 1-dioxo-1-15- tetra-
: (R)- g 6[ 11¢,1-dioxo-1-A |soth|ﬁz?lldin 5 yé)pfetngg r2art1]1§/e ryl -1,2 3 4-tetra-
hydr@ismumhnew ) phenyl ]i ni dazol i d| n-2- 20 one,

{2152 S aRA Ry 2178123 ¢rairgrdspisaguinali ey haspliin 2
onel]_gy(r:rhloloirgig .rZrEtone 1- [2 ((R -6,

1-[24(Fy-§, ét%ms)m&rg@%ui ‘h@l3 f- tair@fmthlenguhpym-ﬂeylbmemyBA 3-dihydro-

’mld%kﬁf %’%S) 6, 8-di chl oro-2-nethyl -1, 2, 3, 4- tetrahydr0| soq

1-[2(iR)eB, Bmmlwo}.’mmy\yﬂ-‘p,2{3?4-Itétr§h32170|§6Qwnoi1n~4—yl)phenyl]Imldazolldm 2-
1-[2- ((R)- - di chl oro- 2-cycl opropyl -1, 2, 3,4-tetfahydr
ONE, o soqui nol | n- 4 yl) phenyl ]pyrrolidin- 2-one and- 30

1-12-4R) % 6 Rméroda: %é[&gi%lh 9% z]!,‘fé/tg%(rg}a?@%qwﬁaﬁ%ﬁ ey‘bp@%hpmgondm 72

oi 'soqui nol'1 n-4
one their pharmaceutically acceptable salts and
gl rifluoroacetates. WO 2006/ 074813 PCT/ EP2005/ 014127 :

an
18
1 -[2-((R)-6,8-dich|oro-2-methyi-1 ,2,3,4-tetrahydr0|soqu1no!in—4-yl)phenyl]pyrrolid in-2-

one,
and also their pharmaceutically acceptable salts and trifluoroacetates.

In a further embodiment, preference is given to compounds of the formula | in which
the R1, R2, R3 and R4 radicals are each independently described by hydrogen, F, Cl,
Br, CN or R11-(CmH2m)-An- where m and n are each independently zero or 1, R11 is.

hydrogen, methyl or CpF2p+1 and Alis oxygen, NCHz or S{O)q, where p is 1 or 2 and

- qis zero, 1 or 2; particular preference is given to compounds of the formula | in which

R1 and R3 are each hydrogen and R2 and R4 are each independently hydrogen, F, ClI,
Br, ‘NH2, NHCHz3 or N(CH3)9, for example Cl or Br. In one embodiment, preference is

~ given to compounds of the formula 1 in which R1 and R3 are each hydrogen and R2

and R4 are each independently F, Cl, NHo, NHCH3 or N(CH3)9, for example CI.




Particularly preferred are conpounds of the fornula I
sel ect ed fron1the group of: 1-[2-(8-brono-6-ch

| or o- 2- net hyl -

3, 4- tetrahydr0|squ|noI|n 4-yl ) phenyl ] pyrrolldln 2-

WOUM6/094813 [ 2- ((R) -6, 8-dichloro-2-methyl-1, 2,
3, 4-tetrahydroi soqui nol i n-4-yl) phenyl ] - 3- met_ h}i;F_Tﬁ*]PéQOS/OMIm _
di hydr oi m dazol - 2- one, y
(R)-6, 8-dichl oro- 4- [ 2- (1, 1- di'Bxo- 1- X6- i sot hi azol i di n- 2
In a-ftyﬂtl)q*ﬂmnbdadmﬁnﬂqirbﬁéreﬁce?ts giveh tetdrAipounds of the formula | in which
ui nol

RS ig dragcrdtie;@ y.;hgdr@ig@m BYedhyd- stByHen cyelopropyl; particular preference is
glveﬁ t6 cbﬁ{ﬁo@mﬂg P HRORBIR | A-Irikh REE Wk 3 Phédeflyl' F Giciopropyl, for

examp[eZn(atl‘R) 6, 8-di chl oro-2-net hyl -1, 2, 3, 4-t et r ahydr oi soq
ui nol i n-4-yl)phenyl]-1, 3-di hydr o- i m dazol - 2- one,
1-[2-((R) -6, 8-di chl oro- 2- net hyl -

ina ﬁjrﬂ'rér%tnﬁ&ﬂ}{ﬁ]@aﬁt Eﬁ?@i‘é‘r&?ﬂs @mr o@og&rﬁ}ﬂ;%u ' q{ﬂéglf&‘fiﬁtﬂé%n which |

one,

R6ig dﬂS@Fdladaibby tilvdﬂogeq @ir magthyl; mmx)apimaywmgenm i din- 2-
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one and 1-[2-((R)-6, 8-dichloro-2-nethyl-
- 3, 4-tetrahydroi soqui nol i n-4- yl)phenyl]pyrrolidin 2-
In a further ehsotimaht réfepdricaBayi \Fé?fpt%lﬂdn@ﬁéuﬁﬁsaﬁocﬁ@‘f Lﬁa }in which

salts and trifluoroacetatés. In a further embo

the R apd Réheadicals grq,@ach thdepapdemibsdescribed tfydlyﬂnogen F| rCI CN,

R3 and di cal _each
COM MR BT R Crase 2y o o s BT s FShaencrpeghyi or
ethyM%(éﬁﬁ%ﬂ a?@ ot ?‘fﬁ?@gﬁgﬂg% h?&:%tgﬁﬁcglkyﬂ@@gﬁefté ér 4 carbon

zero or 1, Rl11 is
atomssorosyglpatkyl Ravipgd, 4$5C@rcﬁ caﬂbenatqn‘nssoﬂ R0B ahdaRtH, tagéther with

the rﬁt?éée&%taﬁ{ Boprﬁ:g 4—1'8{1: %tﬁaéoﬁ gei%éﬁ] %fﬁ | élg%lzen ; 83;9@ ring in which

one ea%:gorhgg frﬁ’%eﬁe @é&a&?d gKIE“QFa%NI?CIS—% S%Fr‘déd %ﬂl%’i&?'ﬁi&y is hydrogen,

a!kylémaml B I3 ard Bﬁrbmratom cﬁ@@l&iaﬂﬁﬂﬂhawﬂg@‘ & 8RS ¢4rbon atoms,

‘and \é%ven tgﬁlscongounds of the formul a in which Rl and R3

gredn 08 8h2aRa ILergPrah @nﬂﬂb@ i8 ygtragen, methyl or

Cpp@lpa%ﬁe“ﬁ“%f’é Bp o8R0 6L MR Rp0s kA 39 Yads oy 1 or 2:

partlcf)mél’: ﬂgf%rgﬁéﬁﬁa@‘?éf to Ebr%fp%ﬁﬂ§ Bf the BHMEMR LA VINERRY R RS are
each hydrogen.

In a further embodiment, preference is given to compounds of the formula | in which W
is described by CyHor or CgHpg- where one or more CHg groups in CyHop and
CgH2g-2 may be replaced by NR17, oxygen or S, where R17 is hydrogen, alkyl having
1,2, 3 or 4 carbon atoms or cycloalkyl having 3, 4, 5 or 6 carbon atoms, especially
hydrogen or methyl, for example hydrogen, and where ris 2, 3, 4, 5, 6, 7 or 8, in
parficular 2, 3, 4,5 or 6, and s is 2, 3, 4, 5, 6, 7 or 8, in particular 2, 3, 4, 5 or 6.

In a further embodiment, preference is given to compounds of the formula | in which X
is ~-C(O)- or -S(O)»-.
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R5 is described by hydrogen, nethyl, ethyl or
cycl opropyl; particular preference i's given to
compounds of the formula I in which R5 is hydrogen,
met hyl or cyclopropyl, for exanple nethyl. 5 1In a
wo pybodi nment, preference is given to co
%Uotﬁﬂﬁ ?orrrul al inwiich R6 is described by%ﬂggg?tsmlﬂﬂ
or nethyl, for exanple hydrogen. In a further '
enbodinent preference is gi¥en to conpounds of the
In afforthes embod imati pieferdfcéd i'segl?én %‘@or‘ﬁ%o[tﬁgé Bl f@Frﬁu%"J\% which

. i ndependent |y descri bed by~ hydr ogen,
ZiscafRr?, NR13R14 or R16- ( CrH2nm) - Bnn-, V\,here R12 is

3 d R14 h . .
In aH%@%ggﬁ%e rc}ftﬁ[eﬂt\{] p&é}%reéﬁ%q%plyﬁ%ﬂﬁrﬁ%o%d garf?@ggﬁrrwla I in which Z
is aandon atorrB or cycloal kyl having 3, 4, 5 or 6 carbon

‘atons, or R13 and R14, together with -the nitrogen
atomto which they are bonded, forma 5-, 6-

Whe7ﬁ mﬁﬂtﬁ%ﬁéhg ortﬁ%)l( %én%%o%%mmﬁg%ﬁﬁ?ff, g:? asymmetry, they

maytgaﬂtugdepentmrttwhdva\elttn@r B or2R canfigurhtionr mc@mpﬁgn@é may be

6 b t -
Pre%ﬁﬁg A °Hﬁ¥?‘§s%?ﬁg ag %Stﬁreﬁﬁrﬁsgg E&Q%?%;tegg?aﬁ dniriges i all ratios

ther8afITaE @Bm PRI of Bhe f%’fazpﬁtﬁg alé’,ﬁ‘ﬁé%rg'sérﬁ ufﬁ'}éqi%gmq{f rotational

S(O qq, where pp is zero,
isomedst i cul ar preference is given to conpounds of the

formula | in which R7 and R8 are 20 each hydrogen. In

a further enbodinent, preference is given to conpounds
The pfeddnt ifventivh @nbonpaske< Bl Whsdis) SRy

gSst 2 wher e onehgpr nor e %z greggg?n:]n Cro*PMsg;‘ERé cSfpounds of
the feamplalo nay be replaced by NRL7, oxygen or S, where

R17- i s hydrogen, al kyl having 25 1, 2, 3 or 4 carbon

atons or cycloal kyl having 3, 4, 5 or 6 carbon atoms,

The prasent atvle;ntlonwhoo@mmnmam‘s fm&ehvatf \ﬁsfs @Qﬁ@@oﬁuﬂﬁ%@ﬁ@?ﬁ fhe
in particular

formglrédl W}@xagtpg@ S@E\/agﬁﬁﬁ@h as !dergtemancgalcghobaqguo@ gsfers, prodrugs
and @Ehbt' bRididloghoall 'acéept%b%r d&wa‘tto @ot L‘Het %ﬁ'ﬁp %déﬁg%%rmula !

preference’l s given oun

- and gigd @stive m}ﬂabshtes:ot))he mpzﬁ(r@sZef th¥Ei2nge/! UVH@ikﬁrention likewise

20
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P20 5/014127 ..20,.1n urt her enbodi nen
e S Pe Al ey S A POUCR P B D8 RS R TR o5 Farmmula L n
which Zis -C(O-. In another enbodi nent, preference

is given to conpounds of the formula | in which Z

.Alkyt radicals may be straight-chain or branched. This is also true when they bear

| substituents or occur as substituents of other radicals, for example in fluoroalkyl

radicals or alkoxy radicals. Examples of alkyl radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobutyl (= 2-methylpropyl), sec—butyl

(= 1-methylpropyl), tert-butyl (= 1,1-dimethyiethyl), n-pentyl, isopentyl, tert-pentyl,
neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyl, n-propyl, isopropyl and

- n-butyl. In alkyl radicals, one or more, for example 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
- 13 or 14, hydrogen atoms may be substituted by fluorine atoms. Examples of such

fluoroalkyl radicals are trifluoromethyl, 2,2,2-triﬂuoroethyl, pentafluoroethyl,
heptafluoroisopropyl. Substituted alkyl radicals may be substituted in any positions.

Alkylene radicals, for exémple CmH2m: CmmH2mm or CrHoy, may be straight-chain
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is a bond. 5 Wien the conpounds of the fornula I

contain one or nore centers of asymmetry, they may

each i ndependently have either S or R configuration

The conpounds may be present as optical isoners,

as racemates or as mxtures in

Wogzzg%?éﬁgﬁgt ereof The conpounds of the fornul aIfé’#,{E;’ZOOS/OMIm

al so be present in the formaqf rotational 10 isoners.

The present invention enconp&sses all possible

or braarmaerrhts it gBtroé whae tﬁ@yaeaﬂ%a&ueﬁtg er betiirHssbstituents of .
he pr esent i nventl on SO encorrpasses deri vati| ves -

thedfr ag igalse infiroane 1 fluoreatkylang radicals, der exeampedn C ng and
s and al cohol adducts, est

Cppﬁ%@\ér Sém%%%f%ﬁwﬂﬁé?a@m@& pathyleng.caipylgpeet- methylmethylene
progyflls! 3 nefiabyEhE: FRTBNE tonSbubikolfes Rria-Pelhyimetnyiene,

1,2-tiemathylatyleng) e, 1 -l@l‘i/rﬁ@ﬂhy@ﬁeﬂ"uxléﬁ\éﬂ $%th3ﬂ89@l§?@53§ﬁ?@1:y Ipropylene,

crystal nodi fi cations’ of the compounds “of the
2- m@thytmowiﬁye, reitylene st -halyimettytensd, grprophiethylene, 1-methyl-

2 YIS Ry B8, SO cmatyoropyen,
hexyiemut aad:lsl mbdryi;aa«&ylphe inrelkylgos padikalk, ofédi GRS, BF example 1, 2,

[ npl es of al kyl radi cal s are
3,4 aln-%si%n F@:I Tqe E)Z O(Wrogen gipmamAay he-substisutrd bytfhiprine atoms.
Subﬁrtﬁ!étdyalkylbﬁ@? Ma[s(rﬁa)? hpﬂetﬂféaoﬁl‘ul 3d1y n;écfsﬁtlcfﬁét %A p‘fe 2ikyiene

1-nmethylpropyl), tert-
radlcralmmm mpenBEis grloups emay penepihced bgeo;agagmryls avid, N-alkyl or N-
Preferred al kyl radicals are nmethyl, et hyI

- GnyQﬁ"&flo%Wh lm%wmmhalraaad imbranched allkylwekyfhamad”ﬁldglgsoups may be

15
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4, 5, 6, 7, 9

o S0, < Ry N & bromirtiatoe Sraiss 31-Sicrony

ethyleHBShbicHt.ed by fluorine atons. Exanples of such
fluoroal kyl radicals are trifluoromnet hyI
2,2,2-trifluoroethyl, pentafl uoroethyl,

LA B o TS o

also il MG el S Ibs RN T ramiate i augbeikenyiene radicgis. The

_ alkertylml‘mﬁbalg iz bes upbatardteden WitRReAthRIsitRPA! Exa}mples of alkenylene

bstituents or occur as substituents of ot

fadlcﬁ r@aqtaenylaneelca?ﬁswethenylwr@r BEDREAYENE, bHHH waiyiene; or

out- BN RS R AR STl BB or

_ hlexenylene in alkenylene radicals, one or more, for example 1,2,3,4,56,7,8 9o0r

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

CH2 groups may be replaced by oxygen, S, NH, N-alkyl or N-cycloalkyl. Both in
stralght-chaln and in branched alkenylene chains, CH2 groups may be replaced by

oxygen, S, NH N-alkyl or N-cycloalky!.

Exampies of cyc_loalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyi.

~ In cycloalkyl radicals, one or'more for example 1, 2,3,4,5,6,7,8,9,10, 11 or 12,

hydrogen atoms may be substltuted by fluorine atoms, ‘Substituted cycloalkyl radlcais

' may be substituted in any posmons Cycloa!kyl radlca!s may also be present in
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propyl ene, 1-nethyl ethyl ene, butyl ene,

1-propyl methylene, 1 -ethyl- 1 -methyl methylene, 5

1, 2-di et hyl et hyl ene, 1, 1-di et hyl net hyl ene,

1-et hyl et hyl ene, 1-nethyl propyl ene, 2-methyl Pro

ntyl ene, 1-butyl nethyl ene, 1-proPYil Y

Woﬁﬂggfbﬁﬁﬂez et hyl et hyl ene, 1, 2-di net hyl propyl ?&fgr’/hf’ﬂﬁasmmn'r

1, 3-di et hyl propyl ene, 2, 2- drgethylpropylene,

hexyl ene and 1- nethylpentyle I n al kyl ene radicals,
brarmh@ddbrm@sealk lfcleiRTRIr eydloakkyi

11 or 12 3f(tri?;drol‘é?gnm a%/orrs %g&&@!eﬁgﬁggrﬂ {eult%gtrﬁd Q@Iohexyl or

CydPh%ﬁﬂmﬁ3W$tons 10 Substituted al kyl ene radicals may

be substituted in any positions. In the al kyl ene

radi cals, one or nore CH2 groups may be repl aced by
Exampjeged, rirgys fidin NIR 28R ¥4 whverdiR 1Gyshd RI1yhith ﬁ@trﬁltrb@%‘r’_&tom to which-

ht - chai n nd |n branched al kyl ene chai ns
theygﬁrsﬂ??%dﬁg;fo'%a ept & & THpeBIbRsen ring argiomhaling; pygelidine,
ineNdfec Xxh f 1- hydroxy- ethyl ene
Pip radi cgﬁ@rw ?Alabgn’\)ll F%&r caﬁ% for exanple CsH2s- 2,
may be straight- char n or branched Thi s is also true
uents, for exanp

‘ b bst i
The f?fﬁr‘%'@%aﬁ%?@?éﬁ%ﬁ%@r s gie sl dRpeied as:@Hoarnits anc are

in’iergr% gﬁ%@bnrregf %P%fngddé ﬁg{@?@e%z'fh'rsoglgo app?g? in branched
alkyién@%@rﬁ!a%t ﬂﬁ'@a&bﬁlﬁe OOlr en en ”’%L‘"rcerﬂ%l ene, 20

but - 2- enyl ene, yFMpr oy
1, 2- drnethylethylene pentenylene or hexenylene. In
al kenyl ene radicals, one or nore, for exanple 1, 2, 3,

Whep a gariabie For gxamplsr cycianlkyl i Rig escarsomerathantance as a

I | k
Com'§a | callths%t%‘yﬂ nfssdlfgé% U?ﬂ%gg%ne H-H%ptﬁbtg%fﬁ?@ Or\%ngrfcﬁger at each
instaakc&enyl ene radi cals, one or nore CH2 groups nay be

repl aced by oxygen, S, NH, N-al kyl or N cycloal kyl .
Both in 25 straight-chain and in branched al kenyl ene

Wheﬁ Rk Eémpogplﬁdg bPHféSfoﬁ@MIablecg(rﬁQﬂn orbﬁnoré) ?%g% basid Gtoups or

|'es” of

one (Dran:iooaabasrarhetemcycdes,dbg Icorre;pd:r@cﬂmg)dhys@lbdl@wlgrdr)tbxrﬁcblogrcaliy
one or nore

acceg@ﬁ%gégarezallsg rnccil%ega rnérllejyr\?eg{tr%gl, gg@ecrq Iy r@ﬁ: pj@rmaggutrcaliy
usablyshIRIFBr ﬁis‘?éi?ﬁ:é’rﬁi(e E&FEHQ &d B fh"edfom‘n F@@r%?nated at an

Substituted cycl oal |ca

acidiagyoypoand be medqmreuamme in dluk fmhsofrmyararrmaltwltsr Erefarably

sodrdg@_ EDR %gg%rl? gg %%r?ﬁh%&nﬁ% s%%%@p ngftg,: %Egggrgpt@oésm salts with
ammBRiahoH srgahiehfnks @ anfiXs ae[MRX Birffe! &thpounds of the formula | 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 hydrochloric acid, sulfuric acid or phosphonic acid, or
from orga'nic acids such as acetic acid, citric acid, tartaric acid, lactic acid, malonic
acid, methanesulfonic acid, fumaric acid. Useful acid addition salts include salts of all
pharmacologically acceptable salfs, for example halides, especra!ly hydrochlorrdes
lactates, sulfates, crtrates tartrates, acetates, phosphates methylsulfonates p-
toluenesulfonates, adipates, fumarates, gluconates, giutamates egcerolphosphates

_maleates and pamoates (this group also corresponds to the physrologically acceptable

~ anions); but also trrﬂuoroacetates




Exanpl es of rings from NR13R14 where R13 and R14 with
the nitrogen atomto which 5 they are bonded form a
4-, 5-, 6- or 7-nmenbered ring are norpholine,
pyrrolidine, piperidine, piperazine and N-m
' azine. The term nal CH3 groups in a
Wofzggix}coglhgjg{e al so regarded as CH2 units, and a?ﬁ/ﬁ¥5005/014127
interpreted in this context gg bei ng CH2-H noi eti es.
This al so applies in branche 10 al kyl ene radi cal s,
for exanple CH2m CmH2nm or Cr H2r. When a vari abl e,
f.or example cycl oal kyl or Rl, occurs nore than once as
Thednveriiepaiemprovidas thefracessesiastribed below faslpeepating compounds
of tHd¥eRgRdent from one another at each instance. 15
the conpounds of the fornmula | contain one or
nore acidic or basic groups or one or nore basic
het er ocycl he correspondi ng physi ol ogically or

S)
5 Theﬁ?ﬂ?ﬂ%ﬂé’@iﬂ@ the gprw&b‘ﬁﬁ%lb@dé‘éﬂf@ Sanhe plegarach o exaMpla,
. . o ; . z M

acodOfhg Bk triaRiho SRE theTplute ENBNSSHRIIRY o ahifne dEfPaties of e
formegmVBe deprotonated at an 20 acidic group and be used,

for exanple, .in,the formof alkali netal salts,

preferably di um or potassiumsalts, or R the,form

of anmoni B§¥ ) sNHf or  exanpl e as sal tsR§vi anfrony a

0

or organic_al 2s or am no acids. Since s bf
the formul® | JTakyays contain at |east oge ~hg&ic

gr oup,R2 e al so be—preparedsi n'_t he q6 t hei r
physi ol og Ilylacceptable acid addRerons: for
exanplge . @\;ﬁ@l-l owi ng acids: 25 f gani c
aci ds suchtas hydrochloric acid, suRB w5

phosphoni c acid, or fromorganic acids ggch as acetic
acid, citrivt acid, tartaric acid, lactic acid, malonic
aci d, nethanesul fonic acid, fumaric acid. Useful acid

The guitine iob thestormnsild Wil cate foréxample, bé lconpdresdrbg dleatihg alithythe
acceptabl e ,salts, for’ | e halides, especiall

10 corpERBicG aeaatine roirpiiapbdT T Gobabeshcsicaa BRoA) to the

comp@iideddrabe f@ﬂﬁ]lé"}@get RO BRersRIJDY |4§Lubﬁ§§‘)?%r R1to RS
30 tol uenesul fonat es, adi pates, fumarates, g ucona?es,

and Yl ancapanhess definacbalodyshosphat es,  nal eates and panpat es

ahd (this group al so corresponds to the physiol ogically
acceptable anions), but also trifluoroacetates. WO

Xana(zogéwé&agsﬁaﬁmgeg@@;/_ 014127 23 The invention al so
provi des the processes described bel ow for preparing
conpounds of the fornmula I. :

“R7 >&
RS @ N \\<W
- R1

: : o
N OYWYO PPA R6
~ OH OH O N

_ R3 RS
R4 '

15 Vil ' XXl la

A}tématively, it is possible to obtain compounds of thé formula la by reactihg anilines of

e the formula VIII"in' aprotic solvents such as dichloromethane with anhydrides of the

XXX type to give intermediate amide acids. The desired imides of the formula la are



5 The conpounds of the fornmula | described here can be

prepared, for exanple, according to or analogously to

‘literature nethods starting fromaniline derivatives

of the formula VIIIl RT R7 :E2 RARBRS N R4 VIII

1, Lbimne of the formula VII1 can, for exanpl '
Woc%ﬁg@?%éefg by heating with the 10 correspond;‘rﬁ&efé]é?g%osmmlﬂ

of the formula XXIl in pol yphosphoric acid (PPA) to

the conmpounds of the formnul &%l a (Tetrahedron Letters
ther?OtBinetiby Al 3bsingBESnBRnkaiRS |
. defined gboye and™ X and Z elggﬁs |gg%}?gﬁ%gélge§%%8?as_.
dichtprometirnergitly Raitebalagciing Reagents &ikth as BOM B ABreSence of

baseq S SR i Soedt Aietnatiallnbe eaedards may Aliobe hbated i
highBhyoilieass v estsich iaResipBény| teﬂ?erfd?féﬁﬁkél};\ﬂithhui éblé‘@ﬁt%¢ hat there is

sol vents such as dichl oromet hane w th anhydrides o
5 formafign okxing dlggsee withdpse:of watarnwhiers: edRi RE and Wéraditals are each
‘ i i des of the formula |a-are WD 2006/ 074813
as d%%%%%@ 014127 24 then obtained by ring-closing
andthe internediates in aprotic solvents such as
di chl oronet hane with suitable cyclizing reagents such
Xa”é’éﬁ@@"i"ﬁ”’?ﬁéorﬁjr@s‘e@@'of bases such as Hunig's base.
Alternatively, the internmedi ates may also be heated ig
‘ - R7

W
2. EDC, 5
+ Oa W, _ .0 base . Rro
X
' o or :
: T>100°C R3
VI - XXIX la

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

starting from isocyanatocarboxylic esters of the formula XII. In this case, the Llrea 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 to R8 are
each as defined above, | |

15 X and Z each correspond to ~C(O)-, _

. R22is alkyl having 1, 2, 3 or 4 carbon atoms, for example methyl or ethyl,

-VN-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 CHy group has been replaced by an

20 isocyanate group.
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15

hi gh-boi li ng sol vents such as di phenyl ether or

entirely wthout solvent, so that there is 5 formation

of ring closure with |loss of water, where the Rl1-R8

and Wradicals are each as defined above and X and Z

r,espond to -C(QO 0o~ R7 R7 R8 NH2
WO?%%B%% p R RS b b W0 base RO RB 6 Fﬁl@?\@%’““m

R5 0 T>100C R3 NN RS RA R4 VIII XXIX la 10 Conmpounds

of the formula | b may be forfed, for exanple, in a

two-stage reaction starting fromi socyanat ocar boxyl i ¢ H
esters @f the formula XI 1. In this case, the urea iR N/
formed first as an internediate by reaction of %h \
amgli#@@ pi-tFogen with the isocyanate group bef N Vy
t her subsequent r| ng cl osure under acid cat 4 \”/

Rl to R8 are as defi ned above, 15

rFsport tcoe R22_Ls_a.l_k_)d.. haffrg
bon at ons, for e anple or ethyl

N NS a Wradl CRb2T N Whi ch a t rm nal g6

$ n Rl aced by NH and -V -NCOis a Wrac
whReh a term nal CH2 group has been replaced b

i socyanate group. WD 2006/ 074813 PCT/ EP2005/ 014127 25

0 WIlR7 R7 \-N  NHZ R NVN R8 g b

R2

R3

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
diisopropylamide or lithium or sodium hexamethyldisilazide with an alkylating agent of
the formuta Xl ' _ |

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 termina! 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,

- chloride, tosylate or mesylate,

0 H o -
R7 $ / ‘ 0 R17
N R7 /
RS \ 5 \
N | nCL Y
R1 ‘
~R17 R1 Y

Ré o + LG

R2 O base " R2
'R3 “R5 R3 O Neg
R4 ' °
R4
b X1l . ‘ lc

Alternatively, the ring can also be formed in a three-stage sequence.. To this end, a

_ carbonyl group is first transferred to the an:llnlc nitrogen.. This is done for example

= W|th ohloroformlc acrd derrvatlves of the formula XIV or carbonyldnmldazoie
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RLY RR/ +OCN~VO- RR 0O ~O02. [H] M R3 R5
R3 RS RR2Z R4 R4 VIII XII Ib A wvariation in the R1l7
radi cal can subsequently be achi eved by al kyl ating the
conmpound of the formula Ib in the presence of a base,

f @%ﬁlelithium di i sopropyl am de or lithi
Woszgglﬁ@?n exanet hyl di sil azide with an al kyl ati ngwﬁdﬁﬁ%""ml‘m"
of 5 the formula XI H, V\/nerg Rl to R8 and R17 are
each as defined above, X an G‘Z_ each correspond to
Subségidnt readifmNth afnido Vstersl bf e fohmMa 20, %Iléﬁfém%}aécic@ & vase-
VN-NR17- 1s a

roup has been repl aced by NH,

- catafyggrcyrlizationn peaferabhewith hadratiioripr acig oh sedibieehexamethyldisilazide,

I : LG corresponds to a | eaving
‘eadéﬁgﬁgﬁ“?%h%%ﬁ@W%@&”ﬁ&ons, for exanple brom de,
whehRArtb RS, R B 3hAt ¢\MRNBSHicAdbdsh & bbffedfoRl? R7 R8

N UN R8 N'VN Rl'bl/ R2 R6 00 + LG RL7 _- Rl I X

R23baalkyRzaReg 0, 2R3 oR3 d8bdh aRins,Rér example methyl or ethyl,
and E |
R24 is an optionally substituted phenyl radical, for example phenyl or 4-nitrophenyl.

R17. .V, O
N N
NP

8]

R24 2 Rz XV

Y

3. [H*] or base

Vil XIv | Ic

Cyclic ureas of the formula Id can be obtained from the product of the aniline of the

formula VIII with the chioroformic acid derivative of the formula XIV by reacting the

carbamate formed with amines of the formula XVI, followed by a cyclization step in the

' presenCe of a base, for example sodium hydride, potassium carbonate or sodium

hexamethyldisilazide,
where
R1to R8, R17, R24, -VN-NR17- and -V\-NHR17 are each as defined above,

~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, for example with mesyl

chloride.
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- 15

R4 |Ib XIll Ic 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 exanple,. wth

c acid derivatives of the fornula X
wo?zypgony?f i dazol e WO 2006/ 074813 PCTI EP2004I0H BF3005/014127

26 Subsequent reaction with anino esters of the
formula XV, followed by aci d4/or base- cat al yzed
cyclization, preferably with hydrochloric acid or

sodi um Examst hyi di sil azi de, |eads to conpounds oR7
I where R1 to R8, R17 and -VN NR17-_jare N

e |ﬁed above, 5 R23 is al kyl havingR$
on atong, for examal eRief,AVAYor et hyl,
£'i 5| amg optd offaN s swhst i t utgg phenyl radicl, Togg
R2 pl-& phenyl or*\g-ynitrophe.mLL__BY_O_RlTaz KR8
' , R8 NN H Ra.R+ €O R24
2 " OR2 3. [W orbase | R3 R3 ,
é‘ XIV 1c 10 Cyclic ureas of the fornmula Idlcan be
ined fromthe product of the aniline of t R
for\ﬂyl a VIl with the chlorofornic acid derivativeg of
ormula XI'V byx_?’eacti ng the carbamate formed with
am nes of the fornul a XVI foIIovved by a cyclization

Lact%hgpofii@e t&%&uﬁ ie?e ﬁ'}%n Brcﬁpg{% gy rg@%{qgfé(naa llllr(?e %P%eup rmula Vil

w:thlmmblyﬂhdlfszrrh@almi Syniaeene1 R4 7
-VN-NR17- .and -VN-N are each ;;18?90|b§?,mnie?’zﬁ3 gyd(f%fy amides

formgd @syan E‘t%’m@é@/tﬁn@ad}m front the l@y@rﬁw@r@hm byireactioorwith, for
exarfipiREs@dtyPEMbAEs [dhfahiBBY bP4tr8he WRids’ 8'good leaving group which is

then subsequently substituted by the anilinic nitrogen, preferably in the presence of
base_, for example sodium hydride, potassium carbonate or sodium

R3".

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

X corresponds to -C(O)-

~and

Z is a bond.

O
}L 2. e.g. MesCl
‘ - R
o—w .
3. base

Alternatively, it is also possibrle.to react haloéromati.cs of the formula XVIII directly with -

~ lactams of the formula XX in the presence of catalyéts fdr example copper iodide, to

' -,_.'~-.gIVB compounds of the formula ie (J. Am. Chem Soc. 2001 7727, ibid, 2002, 7421)

_where R1-R8 and W are each as defmed above
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exanpl e hydroxyl, which is then converted to a | eaving
group, for exanple with nesyl 20 chloride. WO
2006/ 074813 PCT/ EP2005/ 014127 27 0 R7 R7 N~/ R8 gN
NH2 R8 N~R17 RClI O 2. R17,NVNY VN R2 + R24 XVI
3. base R3 \ R5R3NR5 RA R4 VI
wo@é)tgéﬂr?s@of the fornmula | e may be prepared by tl)ggllcq\«fp @05/014127
an aniline of the formula VI wth [actones of the
formula XVI1 (Synlett 2001, ?385) by, in the hydroxy
Xcdﬂ’@%dg téoc(@):i, as an internedi ate, making, fromthe
hydroxyl group by reaction with, for exanple,
Z'SMQ%yI chl ori des, anhydrl des or strong acids, a good
ang! €avi ng group which is then subsequent |y substi t ut ed
by the anilinic nitrogen, preferably in the presence
Hal &f Cl, IBrsleor {Btrifetnpl e sodi um hydri de, potassi um
car bonate_ or sodium hexanethyl disilazide, 10 where Rl

to R8 and Ware each as defined above, X correspond 0
to -C(O) &hd Zis a bond. 0 R7 R7 fl~ R8 9N NH2 }(
NomgeQ B Hal e.g. MesCl R2 RL R6 R3 R5 3. bage f NHW.

| 0
R6
R2 + J'L R2
pNTW N
R3 RS R3 RS
R4 R4

The haloaromatics of the formula XVIII are prepared starting from the carbonyl
derivatives of the formula VI analogously to the formation of the aniline derivatives of
the formula Vil which is described below.

A further alternative is the reaction of anilines of the formula VIl with acid chlofides of

‘the formula XXV to give compounds of the formula le. The amides obtained as an

intermediate are then cyclized in the presence of bases such as sodium hydride,
pbtassium carbonate or sodium hexamethyldisilazide 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

Xis =C(O)-.

o _
)_L 2. base
LG
o’ Swl

R4
VI oV . o le

Sulfonamides of the formula if c_an be prepared ‘stérting from the anilines of the formula
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VIIl xvii le 15 Alternatively, it is also possible to
react hal oaromatics of the fornmula XVIII directly with
| actans of the formula XIX in the presence of
catal ysts, for exanple copper iodide, to give

G of the formula le (J. Am Chem Soc
WO@E@QW@% 2002, 7421), where R1-R8 and War’g?[gg%%OOS/“?4127

as defined above, WO 2006/ 0721813 PCT/ EP2005/ 014127 28
X corresponds to -C(O) - a bond and Hal is d,

il By reéctmg with tmrbfd@rﬁsurﬁ?nvﬁ%hio?%e% o?tr/r@f%ﬁﬁlrlw%trghedmn

RZ .
Lett%?l‘H 5)@){7‘( (2@03)Fhe hal oaromatics of the formula XVII|

f der| vatives
wheRf RIRGRETEET ST VAASRAE O Oferta fEMAg alileonor 'the
Tis @bl Bpe. derivatives of. the formla VIII V\hlch IS

described below. 10 A further alternative is the
X correspondstofSantl i nes of the formula VII1 with acid
chlorides of the fornmula XXV to give conpounds of the
andformila | e. The amides obtained as an internediate

'Z.isﬂbgll nghen cyclized in the presence of bases such as

um hydride, potassium carbonate or sodium
hexanet hyl di si |l azide in solvents such as THF, DVMBO, o
and DMF. ghe RL to R8, LG and Wradicals are eacRTa‘é//

: deflned

vill XX § If

Compounds of the formula Ig may be formed via an acid-catalyzed cyclization reaction.
Starting from the ureas of the formula XXI, which can be prepared by one of the
abovementioned methods, compounds of the formula Ig are prepared in the presence
of acid, for example hydrochloric 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)-,

Z is a bond,
-NR17-V"-CV*HCV""(ORa) corresponds to a W radical with the definition of CrHay in

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

an acetal/ketal moiety, and V* and V" represent possible branches of the alkylene
radical, where Ra is alkyl having 1, 2, 3 or 4 carbon atoms, for example methy! or

- ethyl, or the two Ra radicals together form an ethylene radical

~and

NR17-V-CV*=CV""-is a W radrcai with the definition of CgHog-2in wh:ch a terminal

CH2 group has been replaced by NR17 and V* and V" represent possrble branches of
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R7 R7 RB NH2 RB gN, N R2Z R1 R6 + LG 2. base R2 ROl W
R33N RBRRBRS RAR4 VIII XXV |l e Sul fonam des of the
formula If can be prepared starting fromthe anilines
of the fornmula WO 2006/ 074813 PCT/ EP2005/ 014127 29
r.eacting with chloroal kyl sul fanyl chlgrj
WO\Q%'QE'?’@%{% a XX ?Tetrahedron Le%/ters 44, 5483%(]§8g§}§4{5/014127
where R1 to R8, R17 and -VN-NR17- are each as defined
above, | is d or Br, 5 X c8Presponds to -S02- and Z

éiﬁ |b§5i@ 0 O0R7 RZ\\I/ /sRI7 N RN RS g1IN NHZ R8
the eﬁy VRIINR17R2R201R3ROCI \RBRS 5 54 R4

RVIII x7lf Caitpounds of the fornula Ig may be R17
for i M. d -catal yzed cyclization reacti onR7 O#lr»ﬂ
Starti heYureas of the fornula XX vvhi ca V"
be pgepaye Othe abovementioned mefhod N___
orrpund RE t he fo a lg are p;qepared in H] vt
Rg a V" Re V"
R2 ,
R3 N‘Rs ' N
R4 R3 “R5
R4
XX Ig

Compounds of the formula [h may be obtained by first reacting the aniline VIl with
chlorothioformates of the formula 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 XXVII. The R1 to

R8, R24 and LG radicals are each as defined above. _
VK is a W group which has been shortened by one CHo group,

Vg-8-is a W group in which one CH» group has been replabed by sulfur and

- X and Z each correspond to —C(O)-,

Cl _Ow
\[r R24 2.NaOMe/MeOH . R6 O
S
L)
3. LG R3 N\R5
O
R4
| XXVII

Compounds of the formula |i can be synthesized in a three-stage sequence as follows.
First, anilines of the type VIl are reacted in aprotic solvents such as THF in the
presence of bases such as sodium hexamethyldisitazide with acid chlorides of type
XXVl to give intermediate amides. Subsequently, the protecting group P is removed

‘from the oxygen in the presence of nucleophiles and bases such as potassiufn
. carbonate in methanol. Finally, the resulting alcohol is reacted in an aprotic solvent

such as THF with a carbonyl equivalent such as 1;14carbonyldiimidazdle'or phosgene
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of acid, for exanple hydrochloric acid or formc acid,
wth elimnation of the ketal or acetal, where Rl to
R8 and R17 are each as defined above, . 15 X
corresponds to -C(O -, Zisabond,
RV HCV'' (ORa) 2 corresponds to a Wradi |
Woﬁég@zﬁﬁ. on og Cr?—IZr in \Mgi ch a term nal é@l@%@gm“l”
has been replaced by NR17 and a further CH2 group by
an acetal /ketal nviety, and ¥ oand v r epr esent '

in t@%@%ﬁhmﬁe ﬁf‘éﬁ@@@%u@[‘; agg%g@nﬁnbﬁmeﬁ%iaﬂd- , Where Ra

is al kyl having 1, 2, carbon“atons, for exanple

- Thertt-Rg ragicalsealey¢gchoas dekinadebdree, r adi cal s t oget her form

' et hyl ene radigal and 7-V :CV*=CV"'- is a
VOB AEranEn 1§ RSV up iR Whihine SHar5Up hanean Tablaced by
oxydaeq{m nal CH2 group has been replaced by NR17 and V*
nd V'' represent possible branches of WD 2006/ 074813
P cdP@EbBR2O 05 AQTdiE2ing 3fbup firchphkasatyl, lbéﬂ!z%ﬂ! bem¥oxgéaroidnlyl or trityl
R17 "RB ONN-N'V., R7T ON, V' ROV Ra RB N /f H
and| .\y+ R2 O,Ra V.., R2R RLR6' V... 11 R3 R5 R4 R3 N-R5
d " the fornmula Ih may be obtai ned
X.a%&;%feigggt&’%gggwgwt%@;hi line VITI with \
- chlorothj oformates of the fornmula XXVl such as phenyIRTO

chl or ot/hi of ormat e and 5 subsequently allow ng the o
I RS g~ Nt er nedi at e t hi ocarbanmate, after tr \
wi t h[._sddi um net hoxi de solution, to react with an N Vo
chRor"de, of t heCltypevag@Vl |5 dheRl.fe R8, R4 aFod \[r
ro. radi ca ar e Tfeach Jas de‘fpi ned above. . R2 Ré o
0 o
N 3. Carbonyldiimidazole
R3 “R5 or phosgene, base g4 _ N‘Rs
R4 . R4 -
vl | XXVII - i

Compounds of the formula [j can be prepared by reacting anilines of the formula Vi
with chloroformates of the formula XXX in aprotic solvents such as THF, and
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 Vg-O

radicals are each as defined above and

- Z corresponds to a bond and

X is ~C(O)-.

2. base

Viil XX

ACompounds of the formula Ik can be obtained by reacting anilines of the formula Vlli
~ with suifonyl chlorides of the formula XXX in aprotic solvents such as THF in the
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VK is a Wgroup which has been shortened by one CH2
group, VS-S- is a Wgroup in which one CH2 group has
been replaced by sulfur and 10 X and Z each
correspond to -C(O-. O R7T R7T RB NH2 R8 gN, R2 Rl R6

' 2. NaOW/ MeCH R2 RO VS CI' V k-
WOPW&@M R XXVI1 VIII Ih Conpound?cEI?E?%%a{S/m“ﬂ

formula I'i can be synthesi zeg [ n a three-stage

sequence as follows. First, 4nilines of the type VIII
presyneerdfaeises suth aBrsetiuen ﬁ@ké(r@u@ﬂ'ﬁ/lcﬁsﬁfdh@es THER1/RZ, M€and W radicals

presence of bases such as sodi um hexanet hyl di si I'azi de
are ﬁﬁ@maéﬁeﬂn@%%w@%dof type 15 XXVII1 to give

Subsequently, the protecting

ZCdéﬁggg%HEgE@%g]@?e %Sfromthe oxygen in the presence of
Xisp@Dspophil es and bases such as potassium carbonate in

nmet hanol . Finally, the resulting alcohol is reacted in

an aprotic solvent such as THE with a carbonyl o ©

equi val ent gguch as 1, 1- carbonyl dii m dazol e or phos§

WO 2006/ Q ﬁHPCT/ EP2005/ 014127 31 in the E{es /S\
of aRBage sk as sodi um hexanet hyl di si |l azi d N—w
R1-R8 ragichls are each as defined above, VC %
corresponds,to a Wgroup ||:3|vvh| Gheone CH2 groyp hasre
Reen_peplaged by+ oxygep.s/5 P coFrespondsRa
group suchyias nat‘étyl benzoyl ,
7R Y Bﬁﬂ5

Nn%or trlty and X and Z eag
R7 O R8 9IR5 NHZR8/ vV O

Vil ' XXX ' 1k

The compounds of the formulae Xil, XII1, XIV, XV, XVI, XVil, XIX, XX, XXII, XXV,
XXVI, XXVII, XXV, XXIX, XXX and XXX 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.
10 | |
‘The starting compounds of the formula V!l can be prepared as follows:

Reduction of the carbony! moiety in compounds of the formula VI and subsequent
acid¥catalyzed cyclization of the corresponding alcohols of the formula VII (cf.
Tetrahedron Lett. 1989, 30, 5837; Org. Prep. Proced. Int. 1995, 27, 513) can afford
tetrahydroisoquinolines of the formula Villa by known processes, where R1 fo R8 are

“each as defined above

and
R20 is a nifrogen protecting group familiar to those skilled in the art, for example an

acetyl radical.

Compounds of the formula Vi 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 protelcting group R20. This is done in pfotic solvents such as water or -
lower alcohols, preferably under acid catalysis, for example with hydrochloric acid or
trifluoroacetic a_c_id, or under base catalysis, for example in the pre-s'e'nce of sodium
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R2 R+ C1Vo OP 2. OPcleavage R Y R6 p OR2 3.

Car bonyl di i m dazol e R3 or phosgene, base R3 \ I N, R5

RA RA VIII XXVITI 1i Conpounds of the forrmula Ij can

be prepared by reacting anilines of the formula VI

1. ' | orof ormates of the fornmula XXX in
WOS%O\%}tgggﬂ;uch as THF, and subsequently ri ng-??%'&&hgoosmlﬂﬂ

the internedi ate carbanate f%r med in aprotic solvents

such as THF in the presence 8f a base such as sodium

methy e &8 ethdigddl- R8, LG and VG- O radicals are each as
defi ned above and Z corresponds to a bond and 15 Xis

Alterngtigply, op corpletiorref redpstiolh®Bratertin-geuRIR0 caa be detached
befof2 the cPABEt LWillc nR% Iu R?] 54 R;A'-t y! IrI %éfjstrong
Apoahas ar i HUCP sANEMEOPRUY TSGRt 0 the e3P

- basesdot exgmplel dodies nedthbRidefgrembade/td inettvrio of BIHaABY. IHowever, it

. _chlorides of the formula XXX in aprotic solvents such .
is algq pepgiblenformeaane &%Mtbmsmﬁgﬂﬁoshbmﬂﬁzﬁ, aggantageously in

i e AT TR
advisablep articuiadpinritie dase f tion driasdmido iderivad2s. It0s thus possible to

directly obtain the unprotecfed anilines of the formula VIII.

R7 H R7 Ii'{
R8 9 R8 N
“R20 R20
R1 R1
R2
R2 -
o .- OH
N
N ~
R3 R5 R3 R5
" Re R4 v
vi [F+] 1. base or acid
2. [H*]
. v R7
"R20 RB\T- NH,
/
[H+] R1
R2
or base | =

N«
R3” N "Rs

_ R4
Vlila Vill

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 the alpha

position with R6 by known methods. Advantageously, the anilinic hydrogen atom is
replaced by the protecting group R21, for example allyl or benzyl. The ‘compounds of

- the formula X can be converted by standard processes to the corresponding amides of

the formula X! which are converted in a Pictet-Spengler-like reaction to the desired

~ tetrahydroisoquinolines of the formula Villb (cf. Tetrahedron 1987, 43, 439; Chem.

Pharm. Bull. 1985, 33, 340),



R7 R SW R8 NHZ R8 gN N RIR2 R6 + W/ cl base R2 T p
\ORBNRE RBRS RA R4 5 VIII XXXI |k The conmpounds
of the formulae XiI, XIl1l, XIV, XV, XVI, XVIl, XX,
XX, XX, XXV,  XXVI, XXVII, XXVIII, XXX, XXX and
omercially available or can be pr
VVO?%@E“@?ﬁgpto or anal ogously to processes mhicﬁeng92005ml4lr7
described in the literature_and are known to those
skilled in the art. 10 The s@érting conpounds of the
whet@ RTUbRY b REANaRE LA HBhaPabGld, Ows: Reduction of
the carbonyl moiety in conpounds of the fornmula VI and
R21Jg gsprgtaatiing gseupl-fonexayppledallyy ot bemtyil on of t he
andcorresponding al cohols of the formula VI1 (cf. 15
Tetrahedron Left. 1989, 30, 5837; Og. Prep. Proced.
LG dortespbPEb to 8 leadirg)gré@h cainhidirtin alkylations, for example chloride,
t et rahydr oi soqui nol'ines of the fornmula Villa bJDinomn

5 bromidgclosylate opmesylata: to RS are. each as defined above

10

and R20 is a nitrggen protecting group famliar to
those skilled kn tjhe art, for exanple an ZQWac‘Fﬁyl-
radi cal . Conpglundg, of the formula VIII are

subsequeMHE obal Ln the manner knre se
skilled i art starting from conpounds_ofl the f3Ppe
of the fo a Villa by renoving the p ing group
R20. "ERi s '8 '%n pr 866 sol venks 12 ter or
| ower al , %‘P ferably under acid al y§SOOR f or
exangs hydrochloric acid or 25Ail uoroacetic

acid, or UYnder base catalysis, for™exanple in the
presence # sodi um WD 2006/ 074813 PCT/ B#2005/ 014127
33 net hoxi dgyor et hoxide. Alternatively, yon .
conpl etion of reduction, the protecting group R20 can
be detached before the cyclization, whig¢h

advant ageously succeeds in the presence pf strong

R5-NH,

Vilib

Deprotection of the compound of the formula VIlib by means of the process known fo

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

type of protecting group, carbonyl 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 Qf the formula IX are commercially available or can be prepared according
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bases, for exanple sodi um net hoxi de or ethoxide in
nmet hanol or ethanol. However, it 5 is also possible to
renove R20 with acids such as hydrochloric acid,
advant ageously in the. presence of alcohols such as
or ethanol. Preceding renoval of R20
WOZ@@F@Z‘E’#% particularly in the case of the ortﬁg%éﬁr%@5/014127
derivatives. It is thus p033|ble to directly obtain
the unprotected anilines of 8he formula VIIl. R7 H R7

to ofgnal
o N?ﬁ%?wl?go ﬁocgé&%éﬁﬁ%h\ﬁ% d%an%j ??t egrst%ragtﬁreoand J&#&}m to
thOSka]"eanlt'hﬂaftl R7 \R20 R8 NHz R2 [HH] R1 -~ R2 _

~or basel R3 N~R5 R4 R3 / N, R5 R4 Villa ViII 10 To
prepare al kyl -branched conpounds of the formula I in

The \WBirlouREs iof tHEforfmytH YoEged abé\?e SR ;Fr%‘fé]%ﬂ@‘ afﬂ’@gared from

di phenyl acetic esters of the fornu :
benzylapingsed thefarmwilal\binatheposnngrtanin to Resbskiledumthe art and the

appr'b'"ﬁf' Q%dﬁm rf%dé’L?d%‘uﬂRSS ‘é?dr?’a brt I?ﬁaoaacrgtcl)phén%ngycdorn?go d% o?rphe ?ormula
Vv,
where R1 to R8 and R20 are each as defined above

R7 /H R7
R8
AN RS ,\{
R20 N
| R20
R _ _ o Br , R1
R2 Vv R2 o
H -
N : N<
R3 “R5 _ R3 R5
R4 ' R4
\Y | , v

The alpha-bromoacetophenone compounds of the formula V can be obtained in

literature processes from the corresponding acetophenone precursofs by bromination.

If commercially unavailable, the benzylamine precursors of the formula IV can be
synthesized by standard prdcesses known to those skitled in the art from the
corresponding benzyl chiorides or bromides of the formula 1!l and the corresponding
amines, ‘ | '
where R1 to R5 are each as defined above
and | '
Xis F, Cl, Bror|, in particular Cl or Br. _
R1 R1
R2 R5—NH, RZ
R3 | - R3 R5
| R4 B R4 |

ZT
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repl aced by the protecting group R21, for exanple

allyl or benzy]. The conpounds of the fornmula X can

be converted by standard processes to the _

correspondi ng am des of 15 the fornula Xl which are

in a Pictet-Spengler-like reaction

WO esl re%ﬁg’t et rahydr oi soqui noli nes of the for nu:PZ:]t\//EhBOS/Ol‘HZF’T

(cf. Tetrahedron 1987, 43, 439; Chem Pharm Bull.

1985, 33, 340), WD 2006/ 07488 PCT/ EP2005/ 014127 34
AlteMmfv@IyRéoh'@oBﬁdéiﬁﬂth%zf%nﬁU% I‘?/a&rlé {d:nﬁﬁe @g%ﬁuotlv@%ilmlnatlon

is a protecting group, for exanp enz
of aar%ﬂamsdgcﬂf tles fyrdda i@ by BWarcgpg:oesses:bmmmn to those skilled in the
it al kyl ati ons, for exanple chloride, 5 brom de,
a 'tosylate or nesylate. 21 R2Z1 R7 R7 R8 N\R20 R8 NR20
wheR3 RRItoRR5 Bfe b4&tiRs Befiné®aove, / COCK  R3 R3 R4 R4 1 X
X R5-NH2 RR1 RR1 R7 1 RT RB./ N\ RB N\ R0 RO RL
RLRR R6R2 R60 R3I N, R5! R3 HN' R5 R4 R4RVI | I'b xI

R2 RS—NH,  R?

——__——— e

ZT

R3 R3 R5
R4 H R4 '
Ila Y
The compounds of the formulae IIl and llla and R5-NH2 are commercially available or
can ber 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 crystalllzatlon 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).

The NHE3 inhibitors known to date derive, for example, from compounds of the
acylguanidine type (EP825178)', norbornylamine type (WO0144164), 2-guanidino- _
quinazoline type (WO0179188) or benzamidine type (WO0121582, WOO172742).
Squé!amine, which has likewise been described as an NHE3 inhibitor (M. Donowitz et
al., Am. J. Physiol. 276 (Cell Physiol. 45): C136 — C144), according to the current state
of knowiedge, does not act immediately like the compounds of the formula | but rather
via an indirect mechanism and thus attains its maximum inte_nSity of action only after

one hour._

Tetrahydroisoquinolines as inhibitors of the sodium'-hydrogen exohanger of the
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The NH@@]%%HH%‘F%@

Deprotection of the conpound of the fornmula VIIIb by

nmeans of the process known to those skilled in the

art affords the free aniline of the fornula VIII.

Dependi ng on the type of proterting group,dcarbonyl

roups such as acetyl are renove

Wogiéﬁaﬁ't%ggg%%ugly under acid catalysis (e.qg. aquémqusml‘””

or base catalysis (for exanple by nmeans of sodi um

met hoxi de or et hoxi de), whi | 87 benzyl or allyl

sub%@tSE‘ENHEQ) ﬂé@@l%ﬁﬁoe&?éés&%EQH% P%téﬁi’?éﬁ&%‘ﬁe I on.

ounds of the fornul a are conmefci al aval l abl e

WO@BO%%Z%&V PrRBeR4PBGH Mcand aan@mammmoemmeleozomoz;mez 8. The

patdff FpRiGHEn 1085850 doBribes e Bk L clmatkRb flsc ot e
tetraﬁwmsmlhblﬁmmmaﬂth esamm Eﬂﬁﬁbﬁ@:@pﬁ%@%d\w béé}?fcﬁmdrﬂ»\b@

used above are Pre erably prepared from5
SUF%@W&W ahe ﬁ@@P@ﬂnﬂﬁ@ therfermala Ndessribae hese hikewike canstitute potent

S 1 SELALES 0 A 80 P 0 ARBC B Bl hggipiint

propeiied.ormula V, where Rl to R8 and R20 are each as
defined above R7 HR7T H R8 MNR20 RB N Rl er Rl R20
RR VR O HR3 N, R5 R3 N, R5 R4 R4 10 IV VI The

P gFef{eFé%nEﬁshmJﬁh% g\éiloﬁgdder the
be obtained in | terat ure ocesé
intestioes eéngddn dihe kidacps dpﬂrethmgejreeemebemy delioBidnaIG 35 - 741,

.199@ pifPaSrEodeeh tiR b Rr Eieetal 9 GHORBENSR %59 - 603).

standard processes known to those skilled in the art
fromthe corresponding benzyl chlorides or brom des

Owing to theirfNrinibiteny piaperties, thercarspauntisef 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 asa

- secondary cause.

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

dose,

- The use of the inventive compounds relates to the prevention and to the treatment of

acute and chronic disorders in veterinary and in human medicine.

As a consequence of their pharmacological actions, the compounds'of the formula |
are especially suitable for improving the respiratory drive. They can therefore be
employed for the freatment of disturbed respiratory states, as can occur, for example,
in the event of the following clinical states and disorders: disturbed central respiratory
drive (for exampie central eleep' apneas, sudden infant death, postopefative hypoxia),
muscular-related respiratory disorders, feSpiratory disorders after Ieng—term ventilation,
respira'tory'disorders in the course of adaptation in high mountains, obstructive and

mixed forms of sleep apneas, acute and chronic pulmonary disorders with hypoxia and

7 hypercapnea
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am nes, where R1 to R5 are each as defined above and
20 Xis F, d, Br or I, in particular d or Br. RL Rl
RI RS-NH2Z R I H RBXRINRS RA R4 IIl VW
2006/ 074813 PCT/ EP2005/ 014127 36 Alternatively,

of the fornmula IV are al so obtainab
WOre u@??@% am nation of an al dehyde of the fo?gﬁ%ﬁmoosm“ln

Ilia by standard processes kggmn to those skilled in
the art, where RL to R5 arevBach as defined above. Rl

In aﬁﬂlt;oRZthe%@ﬂWu%dBZnéﬂe%e @lé?ﬁxubcﬂﬂ toﬁé of %e%pﬁér%rv@éa}saso that

IV  The conmpounds of the fornmulae Il and

SNOIEg 1QHEY PRI %S&e@wﬁbeaomnqur‘@sane@mr@ddherefane dbvantageusty find use
or AEGRAAEND b BneVEh ARHEL o BB SR B0 ees sonoss

and méduHi—reratédI@mi’etorﬂz@lsﬂTréem QA ebiSthaéSaration of a medicament
errredl ates are worked up and, if desired, purified
for tig@, PreNentien angrirsiment AbSROMEh as extracti on,
chromat ography or crystallization and the customary
drying steps. 15 It has been possible to show that :
A corapripatiordef @i NHERinhibitonloé the mrmUWIthlaad:iarnlgomﬁfalnh thfars% inhibitor

of the so (NHE) , especi al t he
(for A %Wgﬁ?@%ﬁ@&%a Punaftg Sﬁ@dyaﬁgaw@ug fbﬁ#@éﬁ;f bringing
about metabolic acidosis and thus itself increasing respiratory activity, so that
enhanced action and reduced use of active ingredients can be achieved.

As a consequence of their NHE3-inhibitory action, the inventive compounds protect the
cellular energy reserves which are rapidly depleted in toxic and pathogenic events and
thus lead to cell damage or to cell death. The energy-intensive ATP-consuming sodium
absorption in the proximal tubulus is temporarily shut down under the influence of
NHES3 inhibitors and the cell can thus survive an acute pathogenic, 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
compounds are also suitable for the treatment of all chroni‘c renal disorders and
nephritis forms which lead to chronic kidney failure as a consequence of increased

protein deposition. Accordingly, the compounds of the formula | are suitable for

preparing a medicament for the treatment of late diabetic démage, diabetic

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 invention have a
mild laxative effect and can accordingly also be used advantageously as laxatives or in

the event of impending constipation.

Moreover, the inventive compounds may be used advantageously for the prévention
and th_erapy 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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The NHE3 i nhibitors known to date derive, for exanple,

from conpounds of the 20 acyl guani dine type

(EP825178), norbornyl am ne type (W0144164),

2- guani di no- qui nazoline type (W0179186) or

ne type (W0121582, WO0172742). Squalan

wo@ﬂé@%ﬁ;‘fg i kewi se been descri bed as an NHE3 ?%P?@SMMIZ?’

(M Donowitz et al., Am J. Physiol. 276 (Cell

Physi ol . 45): Cl136 - Cl44), decor di ng to the current
or b?ﬁrﬁtaﬂwm@forii B@&é@ﬁﬁ@ev@ﬁ%s Snu%h c%ﬁ'g)h Fi‘]ta?'déchll k& Lnple, as

ounds of the fornula her
a reﬁlﬂﬁpf @atiemaiﬁdmv@hp@natadm@mmmwecs foresciarogie, frequently after
on o af t one ho
surdicl FtE Y i as, Aieh Pyt SBnbitatis o 88y resuced bowel activity.
sodi um hydr ogen exchanger of the WO 2006/ 074813
PCT/ EP2005/ 014127 37 subtype 3 (NHE3) have al ready
Withi@ernyridivei assrpqundshheppessinilityspsts af pmenmgaumae formation.
W2004085404 and German application No.
102004046492. 8. The patent applicati on W03055880

- The deeotive &HHE rehibitdrataeel saitaiple yederlggsr Bl ttdiment of disorders which
tetra%@lrm sogui n LI ni um salts as NHE3 inhibitors. It
are ¢gise %o%'ﬂfg Y FeReusiqyr pri singly, the conpounds

of the fornmula | described here |ikew se constitute
potent inhibitors of the NHE3 and have advant ageous

As apionseguenedictheirgprdrphaciogiak progieriies, e peehties combeunds are
n th bOdrthsOf vari ous speci es,

Su“ﬁgﬁ %%laéH?rrfiﬂHW? A bl adder, the 10 intestines

As aasguit bf the derdiBpYst e I
s acelll.l  theft dei 9 eétﬁaﬁ;’? (Zdlfnﬁbhﬁﬂ !heal‘élll-J!E glgﬁbﬁ%s“:%%%utstandmgly

suitaplsy fo infaraties nﬁeahyiamg ankEntgrction treatlsmantb,sancbaise faothedesatment of

b h
angifie Bdckoris, RWAER L8557 Ry ARE IO B ot Poql s> 1"
pathopleymogloai ;a-odesgmhnﬁetdeeélo@hm defsehvhiica aﬁmcfeayétafés
ctjvatioon of or an activated NHE, and

eSpe&%’é‘M inyfhejiriggeties §fWQm!%{kvén@wﬁed\ﬁEdw@| artfudhmiase Goviag to their

proteRfiyE SEANEKaifEt o biRat RIBOHE DR R tn >

compiswisddtise formatia ¢ nsed én Atordansewith plae invehtisn, as a consequence

f I d 20 The
o e BDoR i Rl BT S oo ey e 23 mesicaments

for thI@rtPé/aQﬁ*Fe'nP Bf aMdch@ dritgrbhig w%lﬂﬁucéd: Hg ?sc?ﬁpmg R AicBises

di sorders In veterinary an
induced primarily or secondarily thereby.

This also relates fo 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 physiblogical bath liquids, and also in the course of
transfer into the recipient organism pretreated with compo.unds of the formula 1.

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

~ angioplastic surgical mterventlons for exampie on the heart, and also on peripheral

organs and vesse[s
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: actlogéqf GRRentsRs
_ autoﬂﬁnéﬁé@?s@rd fl'\réartrfb?nlﬂpgé'aﬁmtnlgﬂgﬂméléﬂh%q%ﬁ%&lﬁfc%rdf éﬁ%formulal

As a consequence of their pharnmacol ogi cal actions, the

‘conmpounds of the fornmula | 25 are especially suitable

for inmproving the respiratory drive. They can

therefore be enployed for the treatnment of disturbed

r j y states, as can occur, for exanple
Woe@gﬁiﬁﬁﬁﬁg he follow ng clinical states and di &féﬁré&%"’“m

di sturbed central respiratory,. drive (for exanple

central sleep apneas, sudden*Pnf ant deat h,

post operative hypoxia), nuscular-related respiratory

di sorders, respiratory disorders after |long-term
Morgayar; tha 'ﬂﬁﬁﬂt'\@occrr@@wm Bey be; lﬁﬁctj@rtbemrfpnnanwofsleypﬁss

obstructive an
opefBRL ot &add Ry St s R kOB sl f Coronary
artedi syqragergs. aﬂvi(CABIQMpom a and hypercapnea. WD
2006/ 074813 PCT/ EP2005/ 014127 38 In addition, the
compounds increase the nuscle tone of the upper
B R D A, T HRRS FRffo BB By [ Brtive
compeends at therfoofiula |meay esodd uéeﬂ irt rfesu:ad:mt@ntdfwﬂ aatHidiac arrest.
treatnment of sleep apneas and nuscul ar-related -
respiratory disorders, and for the preparation of a

In adBRAdSREREh tHeil %té(ﬁﬁe@ Y8 ré\‘g:;if:ll_' t%ieﬁi?%m?ﬁ?ﬁ damage, the

snoring. A conbination of an™N
compeumds arel aigp shitable asbvadicamemsifardiee inehirbéntawf isdepmias of the

B e R TR A A

for trecirdaighentafdtrbReisr of 8&lcbralt@epasi Ng respiratory
activity, so that 10 enhanced action and reduced use

of active ingredients can be achieved. As a

Sincé W@Wﬂﬁs?;fp E?hurg%'ﬁ'?%g?@% g &@5%{? %ﬁé{;tﬂ%}yerﬁé\%nly against

I nventive corpounds

 damags eihictsiswisiushd myesafraqmn:dlandd@pleﬁheﬁml Buttalse &g#inst the cytotoxic

ni ¢ event thus | ead to cell damage or to
@?@P@% espeealy necanper &Qﬁ@m‘nﬁﬁa the tharapy of

shut down under the influence 0 rs

is suitafde doi feduaingtdrfer suppressing thacytotoxia tifedsof @, therapy. The

ook BT g et AP JHS COTBRSES 20 S coppocuence o
co-mebRatibh @athnRAE iAhibits&agh %LB\% dKe db8E o?ﬁ?é@“tﬁto&fc Rerfeutic

renal failure. Moreover, e conmpounds are
agengyior b ingreaged am:l/onr ﬂf@tmednabcbn alith stithanediceemeats to be prolonged.

whi h |
The Pl heRl oA Brtalode (R San b dorarisbany sahanced by
the comBlrgitondeRo NHE mmm&@@orr% whkiouﬁé‘seof?f?fé%ﬂﬂg% E%Trets ﬁable in

formula | are suitable for preparing a nedi cament
partiquiay for sapreving tbe therapydittbeiedicatiaentg avhichi hbes an undes.red

cardiotoxic component.

Generally, the NHE inhibitors described here can be combined favorably with other
compoundsl which likewise regulate the intraceliular pH, in which case possible
combination partners are inhibitors of the enzyme group of the carbonic anh'ydrases,
inhibitors of the systems transporting bicarbonate ions, such as the sodium
bicarbonate cotransporter (NBC) or the sodium-dependent chloride-bicarbonate
exchanger (NCBE), and also with other NHE inhibitors with inhibitory action on othér
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nephropat hy and chronic renal disorders, especially of

all renal inflamuations (nephritides) which are

associated with increased protein/al buni n deposition.

25 It has been found that the conpounds used in _
Cﬁ?ﬁ% f€ W th the invention have a mld la '

ef fect and can accordingly al so be used advan?§§3é§%995“”4127
as laxatives or in the event of inpending

consti pation. 30 Moreover, tAd i nventive conpounds may

NHB eub§pes A8 I6OH 84 eﬁﬁéné@@r ll%%\’x%?é bR h?rﬂﬁjac{oht?ql@ﬁ%y relevant

of acute and chronic disorders I ntesti na

pH-igguatingreffacisiotctbe Niibrinhibitenspiascribgd heteheni ¢ states in
the intestinal region and/or by subsequent reperfusion
WD 2006/ 074813 PCT/ EP2005/ 014127 39 or by

In atedrdanseivith theit ptcﬁécw%cﬁmfﬁg%ms%%‘dhe‘ﬁﬂﬂé’lw |ﬁ§hb§dc‘) Tﬁ@ge the

occur, for exanple a result of inadequate
invepllye ¢pmpouads gee ahse Sda'ﬂ@@ﬁxﬁsdmeﬂmﬁn”@(ﬁﬁfﬂrdhe treatiuent ofischemias

o 18§50 L BLE Y R Bl B 3Y80l B wic ot ey

constip
are smeablmvfemxampleofmdm d‘eatmbﬁt dfatdkBidriof Yeretrat &detha.
preventing gallstone formation. The inventive NHE
inhibitors are suitable generally for the treatnent  of
The SoRPIRALE ofi
Sonprints oAl BT £330 SBIabB AP By B propytats o
d:sepsh%& abd disogieralwhicho pex indesed byevereseitabiity sfdhpeenttal nervous

oy B A0 R BT ot conc and
tonid §)fadang, atgtesiof p@%f&ﬂ@glgairtﬁalp\fess%ﬁ téfﬁ'léhé@?or?%‘r%a%ﬁd b%’sﬁ:hoses In

prophyl axis and 1nfarction treat ment or
thesg CaaeFehe ifentiya dNHE ingdkitarsinsay be emmwed:aisee artire gombination

with 8RR s eaticalhy BP b e Teticstunisupptances, or
carboslcmhydadéeyinhihdumeCbr&imhﬂﬂe wrﬂﬁ&%taﬁilgmdsﬁ dn@&aiso with further

h nﬁég chen1ca|| i nduced cardi ac
inhibDI g A NE o g S5 imedepensient saioride-hicarbonate exchanger
p«:@%?lnst pat hol ogi cal hypoxic and ischem c situations,
conmpounds of the formula | used in accordance
with the |nvent|on as a consequence of inhibition of
the cel |ul.ar Na'/H+ exc an e nechani sm nmay be used as

 FurfesReEE a3 esive SPMARIOR L dHBIRTORR hite KEWies sHitable for the
-treatﬁﬂ%hPBffg @@WQH‘WI@ %'rc%n'i’dle ?iy?’" c%?cggg_éﬁ@ﬁﬁgpogioé%mlc and

y or SECOﬂ

i nduce primari

‘bacterigi sheek.t o their use as medl caments for surgical

i nterventions. For instance, the inventive conpounds
may be used in organ transplants, in which case the

The compounds of the formula | may likewise be used for the prevention and for the

treatment of thrombotic disorders since they, as NHE inhibitors, can also inhibit platelet

aggregation themselves. They can also inhibit or prevent the excessive release, taking
place after ischemia and reperfusion, of inflammation and coagulation mediators,
especially of von Willebrand factor and of throm bogenic selectin proteins. This allows

~ the pathogenic action of thrombogenic and inflammation-relevant factors to be reduced

and eliminated. Therefore, it is poSsibIe to combine the NHE inhibitors of the presen't-

invention with further anticoagulative and/or thrombolytic active ingredients, for

example recombinant or natural tissue plasminogen activator, streptokinase,
urokinase, acetylsalicylic acid, thrombin antagonists, factor Xa antagonists, |
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25 conmpounds may be used both for the protection of
the organs in the donor before and during the
renoval, for the protection of renoved organs, for
exanple in the course of treatnent with or their
n physi ol ogi cal bath Iiquids, and al '
Wo?g%@gg% |toré/msf er gi nto the reciqpi ent organi Z’ﬁ%’[l/EPE&eS/(lMlﬂ
pretreated with conpounds of the fornmula |I. 30 The
conpounds are |ikew se val uafBe, protective

fibrinGgiicaRtSe hbdidkmests’ roRBeRand Ir%c%@%roﬁltéi&h&s

surgical interventions, for exanp eart, and
phosphasiesiepseiiphibitars, fantoravida antagoemkmplmréumﬁrdpﬂmmetc

T T T -

of cabenitarhysirade? foresammbie vith HR3SSaRRe!, M bgl"ﬂ@u%'ﬂly favorable

coronary vessels and in coronary artery ypass-graft
(CABG). 5 In accordance with their action agai nst

e R VoARES (RO e ARt B SR

prolifgrationsofcasid] fac eexarrqﬂé fibrdolasaeen pe@w@r@nwn taRdttheipFoliferation of
i schem cal |y i nduced damage,

otective action a a| nst
smop{vags )?&%kbﬁﬁﬁf%eﬂﬁ ha& %ﬂ@@ﬁﬂ@@féh@@rﬁ@d@éaf@m@gem useful as
valubBig thé bﬁﬁé‘%gélﬁts' féf\é%ﬂ‘rc?e?s A whith céﬂeéréﬁf‘é?atﬁ%sécﬁ'@ututes a

espeC|a I'n whi ch case
primgoi @Imﬂogmdatyr caucEnphd, canftberafdne he asédmslhnﬂéthetcﬁsﬁ@otms agents

oo ST AT, SFLEE, i oIS o
orgafidResropHisdand hgpeistakidy ibseRfrbR cﬁrﬂﬁ’e herk rafn‘t!!sd:fciﬁe ?H&state

al so agai nst the cytotoxic -action of ned canent
Comppﬁad%@étf@sfgaauw | greithercheresuitahter fap theaprtvehton hed dprythe

veatlont hBL RTINS (A noh AT S R e i g westment

and pnsvtaaﬁdareof p;rostadurgpeqm@gzafo@rpr@sw@rmﬁﬁnm@pﬁwe cytotoxic
effects of a therapy. The reduction in the cytotoxic

effects, especially in the cardiotoxicity, as a

NHEqﬁ@igﬁngﬂé%gcgf turoeoog%’tag}qfoﬁa&r Cp?? X:ﬁ C&‘?ﬁéé@h@g{p c@e rS. They are

 thus agitatile asoUistandicgesents mdh@trehhﬁenﬁtﬁdib@@éds%f thetheart, and also |

of Puﬁ'gﬂ%@rg%%é@sngﬁgpag}c%ﬁgyg;r%bg? %gpngnE@thgg%g%%gtJ |s§:orders
consi derably enhanced by the conbination with NHE

~inhibitors. The conpounds of the fornula | are
Sinca thiarefid engnrﬁlcapmfevamnram therNHIEN essargidl hgpédertsms, \Nhé h
com %gmmt Formuia Pareag&[ta% r}Otlﬁg Iprrgv%n%gn %%%dtlrggtr?‘lent of high blood
pressure and of cardiovascular disorders. In these cases, they may be used alone or
with a suitable combination partner for the treaiment bf high blood pressure and for the
treatment of cardiovascular disorders. For example, one or more diuretics with a
thiazide-like action, loop diuretics, aldosterone and pseudoaldosterone antagonists,
such as hydrochlorothiazide, indapamide, polythiazide, furosemide, piretanide,
torasemide, bumetanide, amiloride, triamterene, spironolactone or eplerone, may be
combined with compounds of. the formula i. Moréover, the NHE inhibitors of the
present invention may be used in combination with calcium antagonists such as

verapamil, diltiazem, amlodipine or nifedipine, and with ACE inhibitors, for exam_plé

~ ramipril, enalapril, lisinopril, fosinopril or captopril. Further favorable combination
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Generally, the NHE inhibitors described here can be

conbi ned favorably with other conpounds which

| i kewi se regulate the intracellular pH, in which case

possi bl.e conbination partners are inhibitors of the

&ar.oup of the carbonic anhydrases, 30 iqghi.bj

WO%%?&ZM&;M ens transporting bicarbonate ions, Bg}?ﬁﬁg@mlﬂ”

the sodium bicarbonate cotransporter (NBC) or the

sodi um dependent chl ori de- bi ¢dr bonat e exchanger

parth&feBizk. aignB-dS@r¥vsiith Qﬁtgféte\%‘dg%lio ng%’%%t&,‘gnubonists of the

inhibitory action on ot
angiptensEPrEIehiay Bntiits retepiiisubtipegsesh dsdosarsan titbepardan, valsartan,

| ate the ph | ogi cal | y.rel t
omeBARE GelopHl el Phfiobefn Bioues. TRAT o hipER @denprag receptor
agomietse inHitsltors eAd GRA0AoNd bNpdtaSsilinPErdfeld ¥GctPsd bPenclamide,

._agai nst ischem cally induced damage, the 5 Inventive
glimepifigeudiazoxdde. eosmkalimy aynexidi and dietinativessthergoft addivators of the

mitob SRS ATr LA B85 Al SrtBRDATE bR hioitors of
furtheapetdssieyn chaenesy] sudhl 48 K05, eanpl e, for the

treatment of stroke or of cerebral edema. The
conmpounds of the fornmula | are also suitable for the

Owitg 8 Y bR AT Kl St Inveh N T DRI PR o Et fGod e
antiinf&_rrmafprysiysgsadg resgreristic tplrrﬁs,rinhig&idngccfapmaéagé gf mediators of

.. epileptic disorders, centra i nduced cl onic an
mﬂa?‘&?ﬁ*@%ﬁ&gfﬁbﬁe b s sotteciopc R sgMBRnds sPBdEHoRe used alone or
o A i A TRy SRRt el AR SR SSimel Bt chronic
and aeuisiiRtameatoryidisorderse Tharmonepna it parimdrg usediare advantageously

sterd PRl i e LT Sampie win

acet azol am de, and also with further inhibitors of
e NHE or of the sodi um dependent

the N
It hag gditicnalhbeert ivmet thabNlkaingiitors skepep beneficied effeeton serum

ook tBr YBeY A HERaE e B e e Bls P S 3

athermsalepbitic lebioak |bgrgintinatiay dicageal risk faxrey Phesd mcRidé not only the
._bacterial shock. The conpounds of the formula | may

pPrimany e Ridrmigs Ryt pdso eaftain secendans hyaptdipidamier@s occur, for

orarl 634 TRE 026 of HRBR 1 pEhBORIREE OB L8 1p S reccton

in tha infarstibve hduthe pyanetabbio abnbinalitiee rarer espeaially e a significant
|.ace after ischem a

redudtiiaRate foskiceg AR v A ABH a6 80y ADSTEPENHE Inhibtors of the

formingd it[@ér‘éf&e_ad%ﬁﬁagje%b%b{/ i LY%OW%?QH%‘F%&%@BF Qdfihnt for the

t hr onbogeni ¢ sel €cti n-protelns.

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

prevention of atherogenesis; for the preparation of a medicament for the prevention
and treatment 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
tre_atmeht of atherosclerosis-induced hypertension, for the preparation of a
medicament for the prevention and treatment of atherosclerosis-induced thrbmboses,'

for the preparation of a medicament for the prevention and treatment of hyper-
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t he pat hogeni c action of thronmbogenic and
i nflammation-rel evant factors to be reduced and
elimnated. Therefore, it is possible to conbine the
NHE i nhibitors of the present 30 invention with
f nti coagul ati ve and/or thronbol ytic actj
Woizlr?gﬁ@zas ts, fo? exanpl e reconbi nant or naturgﬁﬁﬁggwml‘u”
pl asm nogen activator, streptokinase, urokinase,
acetylsalicylic acid, t hr onbffd ant agoni sts, factor Xa

chol@Bler@BRisdirfduch® %@&4&%&&?&? d gﬂn@?@r@%{}u@éé%erﬁg damage and

fibrinolytically active nedi Canents ronboxan

Ppostrigelegnisirepatiugionidansgge, ;ﬁtbldhpfmdpmlen af a medichineat or the

prevE O e e R, ALy BB eS Rk ceiS S Bttt and o
con@ﬁéﬁﬁelhéhhﬁaﬂ%s(@{my ﬂfr tHé PPeMiBh&h bPg ?ned?éarﬁ@ﬁtbl%F ke prevention

{ rase, for exanp acet azol am de,
and Hsa memd @frhypef@nb@%t@méem@ -iRguced and eedotheéal wsématm lnduced

corf by LA kAL b 93RRI BEH4E % MMcament

for tl}w trbafrmratoftslalcﬂﬂﬂotdWS i ebmbiiatibhe Witfhypet@Eive substances,
r muscle cells. The conpounds of the fornula I

pref%{@g Yo Widh epgioéengin canvesting ﬁamam(éGtﬁi@n%mu@da@@@@nsm
recegfb’r a%'ta‘g?%frﬁsecg SA'c%nM?h&tE;rF@ﬂ dn RHY fnﬁ’nﬁfdt%t gﬁ[ﬂ%@ﬂ@ﬁﬂa I%@’Z an active

or secon cause, ore
ingradient Ia'?/eaTng rcrm bleodSat Iewelts:1 p&fe@@ﬁmmh agww&go?hednﬁt@se
' ! ngers. T s be used for the
inhitftBE Gor eRemble Toufafin o} bea eés”? STy Ao
hypd’nprdemqé%ﬁle@t &id e 1h§r%ra§mg e Bf‘;ﬁd?zﬁ%b@p@ﬂlﬁ of tPe NHE

Compounds of the formula here ore suita
mhlbntﬁreobtrh@\f@ﬁnul@ri constifudes & fievorableatamebinatisn Withrenhbacéed effect and

| lure = CHF) and also in the
redu{:crgcgg 87%#@?@%%&@\?%“ on of prostate hyperpl asia or
prostate hypertrophy. NHE inhibitors also feature a

retardati.on orqﬁgrevent] on of fibrotic disorders. They
Thusy NHE {niukitogle t%efé%ctwatpg@@sﬂormgga@@headcﬁtbﬁhalw@mage of

dn‘ferre'hff)‘ﬁﬁﬁ@tTI?ifstEIr %@{c@ﬁﬁ e e %%13550 gtatﬂg g&bﬁpq?%%ggpgotheliat

dysfumﬁionn'hmnsf thiat SIHE irthilsitorslars vaf&@b@ medichhings fd¥ the prevention
nifi cgnt elevation in the NHE i n essenti al

RS PorOary KasospgRpeu REEPPral resqubaNRiseAsesaineparticular
tnterrﬁl—ﬂetn?éia%dfd%oh h&thik d@%@@s %&1\&3@@1&&5@@@ It vé“tﬁ&ll[ﬁr

pressure an I"$or det's

~ hypetitopy arabditated lveydiomyopathysed thtamboty diseiddisa

 sui tabl e conbination partner for the treatnent of hi gh
bl ood pressure and for the 25 treatnent of

It haé?léﬂfﬁg?ﬁf%?%éﬁfo@'nﬁ%gteNﬁE iR s%ltaﬁféelnothe"ﬁ%ra?ment of non-
insulin-dependent diabetes (NIDDM), in which case, for example, the insulin resistance
is restrained. In this case, it may be favorable to enhance the antidiabetic activity and
quality of the effect of the compounds of the invention by combining them with a
biguanide such as mefformin, with an antidiabetic suifonylurea such as glyburide,
glimepiride, tolbutamide etc., with a glucosidase inhibitor, with a PPAR agonist such as
rcjsiglitazone, pioglitazone etc., with an insulin produ_ct of different administration form,

with a DB4 inhibitor, with an insulin sensitizer or with meglitinide.

[n addition to the acute antidiabetic effects, NHE'inhibitors counteract the development
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thi azi de-1i ke action, |loop diuretics, aldosterone and
pseudoal dost erone antagoni sts, such as
hydr ochl or ot hi azi de, i ndapam de, pol ythi azi de,
furosem de, piretanide, torasem de, bunetan:de,

trianterene, spironol actone or epler

WO%k}%hgj@onbl ned with corrgounds of the fornul Z‘qof)EPZOOS/014127

Nbreover the NHE i nhibitors of the 30 present
i nvent i on may be used in confiPnation with cal ci um

of Ia@@b NeSionsofHialites ‘éﬁﬂ %@ﬁ"fhéref(gr' ol thd 8¢ ﬁﬁ@o‘?&\rﬁéﬁ‘t@ for the

edi pine, and with Inhibitors, for exa
Pre\de@ﬁﬂp Bingd tre;ai@illeaboi ilate Hamiage firin didbedés) spich Iaso:habetlc nephropathy,

ciatS 8 SRRty AiekEl sl PR S S0RE SRl tBrePtpy e ot disorders

occdrﬁn@b@%@cﬁr&eﬁq@@hc@@f ARIbRRIO Thley rﬁéybﬁ&@érﬁbg@é@sl){ be combined with
ant agoni sts of the angiotensin receptor and

the artidignedic @9@@95‘@@%@@%@@& ahf,ymtmﬂeruNiD@Mditmﬁh?ent The =
t .
combFEREh\th o oSBT/ A RSP IAAA Moy BBURHIEHLD mporant i

this agurmcklba i nhibitors and activators of potassium

channel s such as glibenclam de, 5 glinepiride,

di azoxi de, cromakalim mnoxidil and derivatives
i 24858 tn eI HoBLs denctl R ANGIIAbyonts o e subseauent
equaliyraavitefy stree&ngfrep@ﬂ&morpetrarsts; NHE inhibitels alssusdhisisdirect

e ol M et e oo BB S
marihalidndrlganTsat Whﬁ/ctﬂéﬂé%sob%té@mﬁrihétrh&lfe?fdfﬁns of the chronically

i nhi-bition of the rel ease of nediators _ _
progregsivenaging rogessranchwhishicant aise ocommedepmden”ﬂlye:f acute ischemic

al pne o in ¢ |na
et SRS, el T B R et s BRI B0 rottea
manifaéﬂaﬁmihdoéed: brenthe long agrUbdridd) sLiaRBtiMeass, invalidity and
di sorders. The conbi nation partners used are

deatl,yhieh £§BARY Ye naads aearblenlg trRatmené iihdWHE inhibitors, are

o A SRR Mol ARG BLEPBLLY: 06y n v
orgas@ aodithe fmm:ﬁmnttleer&sf aid &gcome ihbeaefleinisoristth R aging ‘

prophyl axi s and regression of atherosclerotic
organlgg] ons by elininating a causal risk factor. These

- Disofd@pé B8Endtakd W"'t'hyar’r' ﬁ@ep é@r‘al & él-‘r‘rcpé(rﬁ)aq bRl AR Bfm}ﬂHtﬁg%Lr%?ated

certain secondary em as as'oceur,
manitesiatjsins, ofiwearhd ccaars afe, drabetegsie, the mdded}weﬁe redpidnse and

e S B RS s s a0 i e rlted

decligs Reheakb¥tii§y & v%sggisftb%%tncflﬁg ‘éﬁﬁ' r@léx rlb ﬁﬁﬁuﬁ WG dre an

infarction si'ze and severit
essentiglipsoeasssofdhe chediovasouldrasystenh qndftbus ofahfeemtddmms kwn be

_ f h
sngnn‘f can?ly <—§”m|né)tr dtorg?e L& Ig)? Nl-@ln?w bI%FS Slng ?rgggrt'tant%nf:tlgn 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
highly significantly by NHE inhibitors. NHE inhibitors are thus outstandingly suitable for
the treatment and prevention of the age-related progression in endothelial dysfunction,
especially of intermittent claudication. The NHE inhibitors are thus also outstandingly |
_suitablé for the prevention and treatment of myocardial infarction, of congéstive heart
failure (CHF) and also for the treatment and especially for the prevéntioh of age-
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treatment of hyperchol esterolem a; for the preparation
of a nedicanent for the 25 prevention of
at herogenesis; for the preparation of a nedi canment for
the prevention and treatnment of atherosclerosis, for
ation of a nedicanent for the prev '
Wdﬁ@ trea?‘{ nt of di seases induced by el evat edTJI(‘Q;IL/]C}‘B?‘005”014127
chol esterol |evels, for the %repar ation of a
medi canment for the preventi off%and treat ment of
relaticRAPeDficBAYSed by endot helial dysfunction, for the
preparation of a nedicament for the prevention and 30
In this saniexhta wiefdlcnmmiinatian isthst witd iypotemgivermedisaments such as

BB Al S STER e, A B S 4o, et
or withrmétadolisrapforaialiging Phe dicAmeh BaRIN ad éﬁoléﬁ%rdﬂi&)@fhﬁg @8ents. The

and treatnment of hyper S WD 2006/ 0748
comperngeeb iy iompulz7 arazthue Ruitakie é@rdhernrevemmmaﬁcageﬁelated tissue

chaBORRE o SRR R EE Rl R e B8 g cueny o
life.of a nmedi canent for the prevention and treatnent of

cardi ac hypertrophi es and cardi onyopat hi es and of.
congestive heart failure (CHF), for the preparation of

The %\@ﬁl‘vé %ﬁgﬂoune ard %ﬁ@élﬁﬁeﬁﬂgl t ilﬁ%‘i’ gBHﬁm?-Eroton

per chol e tero ema-in
antlmrdhieﬂrl enchanferpdhichds eu‘m/rajzed/ msmpemm disorders (essential

hypRineferoP R S it st svBa M Heslagitich are readiy

amepapk tahbadlieMichts, RomaiapRs! |
wi th angl otensin Gonverti ng\ﬁan WACE)%WPH‘EJO%P@S%} lukocytes.
The SRENPRHG ﬁtbléﬁd|!macwdemeawnbrthegmerwas ara\thasefsre stitable as

ol AL BTl B, b Do PEAe K oms
for the tlhtewmrl-aman@m cﬂlﬁdn@hhaﬁ@n of diffebdrit@brnid of h@@[ﬁﬂsﬂ)bn but also of

tatlncg hgravastatln the latter bringing about
afhe@so?%fa%'ﬁ%. aheles andf diatiaficgtescamelicationagprofiterative disorders,
gtc. hypol i pidem c properties of the NHE inhibitor of the

formula | constitutes a favorable conbination with
enhanced ef fect and reduced use of active

Moreghir JUHE DT RGP Sitablerior Iha trentmare obd somarsahaman and
veteﬁﬁér?) meluce: 'bgnb%gtflﬂ%‘:éﬁfﬁy gfotga?c‘?a VRS BisS 2808 n@ﬁﬁ:eﬁ\lﬁg protozoa

syndrone o uncti on neans

are i partpuarmsalariel diadidebs mmdanaaedtcectldrosﬁshm powivent i on

t nent, of oronar eri pher al

The @cﬁggtaﬁﬂrgtfs Aies@lsa sy atplﬁ qg:a%/gevr@% ?oo{rtﬁe Tontrbl of suckmg parasites in

human and veterinary medicine and also in crop protection. Preference is given to the

use as an agent against blood-sucking parasites in human and veterinary medicine.

The compounds mentioned therefore advantageously find use alone or 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, sieep 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 -
central nervous system, of disorders resulting from CNS overexcifability, epilepsy and
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' Medlg@gep \gfglg

20 inter m ttent claudication, atherogenesis and
at herosclerosis, left-ventricular hypertrophy and
di | ated cardi onyopathy and thronbotic disorders. It
‘has additionally been found that NHE inhibitors are _
in the treatnment of non- insulin-depenge '
WO?O'OE@?%%B( NI DDV, in which case, for exanple, ﬁ IFP2005/014127
insulin resistance 25 is restrained. In this case, it
may be favorable to enhance fhe anti di abetic acti vi ty
centrdlly iAdated MorWulélbﬁs 8F bestatdy of dHki&t ki
[ n\ﬁ/j(entl on %ﬁ nbi ni ng them vvlét]’ﬁ(I y [ gggﬁ? eaéﬁ?syehoses of
ischawig siatenof theteripghetalor deatal nerveus sysiginuwred siroks, efsacute and

—

! d t ol but d t
R MK ST LY —
eventodr Plyirkpadingion pvesls, bpaPRFRIGosisVbit cﬂls@ﬂ@!e’ré‘éﬂl‘tmﬁ metabolism, of

product of different adm nistration form
thfoerB@S@%mfksil?tQﬁﬁef svirfriiliagy funclion; af néestatianzley eohopwraartes of disorders

caudEol) OGRS A BB RS SR

preséﬁmlbﬁhtﬁﬂﬁoﬁ@ﬁ dFREHIDdNLS I} BurdiBalgfrobadidres, fgr use :réI surgical
e used as

' ﬁ'ﬁnﬁ PI&tl ons, of di abet ea}gand can therefore
operpiane 3RE A1 BRNemantsppelpidhe a’ﬁaﬁﬁwttqfééﬂtﬁé@f sheck i of diabetes

and mgﬁxafcg'é%rﬁ' et t8§ odsdf‘ife‘s{e%%eg [ﬁ%ﬁdh‘: d)‘?B@’EE%on constitutes

di abeti ¢ neuro I'C retinop a

a prigwary oo sgeputany causie atriteior dizdotatdens hean:h: and ipngjonging life.
consequence of diabetes. They may advant ageously be
conbined with 5 the antidi abetic nedi canents

The Breatiom agtirh oxatdsdehe sy he %HE%%C!S Pl Ufaaitérﬁf‘thelr

with a beneficial dosage formof rnsulin my
pharpgceptcalracgeptaits salg farmsetas & masticaseenton. | n
addition to the protective effects agai nst acute
" ischem c events and the subsequent 10 equally acutely

The BiverSei agorelated tesmedichvedfos huldhn, k/éié'nhbhpérspm}téﬁrotectwe use,
exhi bit % rect therapeutically utilizabl’e ef
ﬁ&%%@%‘%lﬁao A Sermpeusdsr theforawia Fand/or of

C .
pharBCEOALAD SLEBRLET LRI Snd O HBERL AP LRy, ygrernary o
phytqprota@ﬁse aed, odhpiising mnadffaztios @urount de peREeIBUNd 6ffthe formula |
te ischem nor nal non-i schem ¢

tates d under
and/l il pRaECe el sRaohtdgsalitieragh A1l cognbination with one
or md@%tﬁ@ﬁﬁlﬁ’éﬂ%léd?é’éi CReveY, re&n@ﬁ@ @g‘g?ﬁﬂb%rﬁ’%r | od,

such as illness,” invalidit can now
be made amenable to treatnent with NHE i nhibitors, are

R oA e o BRI SR etaRten

acce%trbggeﬁﬁf;ltr%aé% bEearBnisRre& T B pleTBRINAPLrdilerally, a9l ng
intramuscularly, intravenously, rectally, nasally, by mhalatlon, subcutaneously or by a
suitable transcutaneous administration form, the preferred administration depending on
the particular characteristics of the disorder. The compounds of the formula | Can be
used alone or toge’ther with pharmaceutical excipients, both in veterinafy and in human
medicine, as well as in crop protection. The medicaments comprise active ingredients
of the formula I and/or their pharmaceutically acceptable salts generally in an amount

of from0.01mgto1g per dosage unit.

The excipients which are suitable for the desired pharmaceutical formulation are - |
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20 Di sorders connected with an age-related functi onal
i npai rment or with age-related nmanifestations of wear
of organs are, for exanple, the inadequate response
and reactivity of the blood vessels to contraction

ation reactions. This age-related d ' '
WO@@“’?’Z@% vity of vessels to constricting and%?:jedfgﬁg‘:'\[&/mﬂ”
stimuli, which are an essential process of the
cardi ovascul ar system and th8 of life and health, can

famifigr #h8s&Bkiiib8 A iHeYa®bhThadk %ugg &rthél?@gﬁ&‘ii kh%w@dﬁe I addition to

i nhibitors. One I nportant nction an
solvenls, geli fatroatm suppdsitange beses,ttablet gxcpientsard sthes actiee ingredient
on rel.a

carrigr§ (88Be8hId F B de "h%?f%@P'%%@?%@aqt%ndlswseﬂtse auiifers

antifebiisi flgysthgshbedteyyivasi §bicBittd yﬁ ngsnhl bi tors.
NHElnhlbltors are thus outstandin Itable for

the treatnment and prevention of the age rel at ed

For 95 OF8 S35 08y 81 54 KO HBER AR DR BRE U Bt
sultaﬂimﬁ)rahlsq;wpkbﬁ audh gl darriéndi bRiiRefPsr HBR dILBMBEAP onverted to
atment of nyocardial infarction, of congestive

the %@P{ Q%QGJPémmW antrblats ocaaied tatdets: barchgelatimaapsules,

s e

:nertmmmtmclade:gefmbradamybma@esdm magrﬁéﬁll‘nmvmdribormtéoécﬂa@sium
pho nzl ?meints uch as thE ACE | nhi bitors, i otensin
SPBEL TE0LS e rstBtahy L pRdisUIAC20mY S Belh ot RreBaration may

b 3 {
o 8 O g B

usefilgriy o IerSaJTeJSleﬁd§Ob@|ntsaa!reeve€gﬁ’cabllamr|{amnamnso Buct as sunflower oil
ated tissue changes and for maintaining health
orco%glg/e'fr')?% onging life while retaining a high quality of
life. The inventive conmpounds are effective inhibitors
of the cellular sodiumproton 10 antiporter (Na/H
For subeHEaRgerS, RiCHInnesus osinitaenons mdntinistration dbe @etive compounds

used( ?%;%@ﬁ‘éé\j/ ghth ¥ %{g)é{‘;dﬁ% %USWC@HQ r§§@0§§ léq%eelsaﬁcpigbthzers

1 emutsrﬁlemeelsﬁwrtaeeek&pleﬁm a&d@b‘ﬁb@t‘temt@gd]hﬁé@%ﬁénsmn or emulsion,

n&{] n‘g %%f es or | eukocytes. ‘The corrpounds used
Examples PhHnes! Splvantsase; walsht plawI%Jpalcah%aiwr@ie@nctleb‘péexample
r
etharks) R BBt 2 SIS IS badar sl b s g gjyoose or
manrdte:ﬂ eoimtluas; jarelsed rixfirercs Itﬂie diffepemtaiohdinitd efepmibné@r ns
of hypertension, but also of atherosclerosis, of
di abetes and of diabetic |ate conplications,

Saniedof S prdlsRcelial P aighIaeH B Hiop i hetgr o
aeroe(cmmaapmysl are solutions, suspensions or emulsmns of the active ingredient of
the formula | in a pharmaceutically acceptable so!vent in particular ethanol or water, or
a mixture of such solvents. If required, the formulation may also comprise other
pharmaceutical excipients such as surfactants, emulsifiers and stabilizers, and also a
propellant gas. Such a preparation typically contains the active ingredient in a
concentration of from about 0.1 to 10% by weight, in particular from about 0.3 to 3% by |

weight.

The dosage of the active ingredient of the formula_l to be administered and the
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20 veterinary) induced by bacteria and by protozoa.

The di seases i nduced by protozoa are in particular

mal ari al di sorders in humans and coccidiosis in

poul try. The conpounds are -al so sujtable as agents for

t | of sucking parasites in human an '
Wovieb?g};h?ngafré; nmedi cine and also in crop protecti %FT/EPZOOS/OMI”

Preference is given to the use as an agent agai nst

bl ood- sucki ng parasites in hd¥an and veteri nary '
freqUBAEE bNEdmirdstratioh HERAWHIeTIREMENS nEF‘aﬁ%Bfo%cﬂon of the

advant ageously find use al one or 1'n conbi nat
compeHads gt cadritionaliyralson ke natyre dndrsevefityrofihe pimeasg to be

vesfhBHSABEh d€bahR8, obs B BBLanTindUgheipgiiflness of e
marginaptolies freaterl, eep-rel ated respiratory disorders, sleep .

apneas, of snoring, of acute and chronic 30 rena
di sorders, of acute kidney failure and of chronic

n 858 81 o8 AR T G303 i ARG L ptin

we:ghnmg:auamsmkg ishat leastrn.oed mwk%quaﬁsmm nﬁ@/k@l@mfcﬂ@most
m CNS over exci t psy : _

| | t
30 mgff é/feﬁ?ﬁ%@%{ymmﬁpéxwt ktva@éﬁta'taah@ns ﬁ@rueef@nce

immEeay %‘ft@F%u Erirfy ﬁé}keﬁa@s lﬁgﬁ%fﬁgéﬁngaqﬁé eh ‘}ﬁ éﬂﬂ)sages may

psychoses, |sc emc state e perii pher
be neeassary. !Esmammlty inyis¢ eas®of bf. stminlstratiof, mmaaramllm a heart attack

oot T S s 0 S B B b, The cy

d @&é?rmbéd\ﬂél @IS LA Tr PSR ’ l
o8 met abol |Isn%e of 5 thrron%}%sg&fgf A?ggqgﬁé&% IHEQ c?%zasre?

function, of infestation by ectoparasites, of

_ EXp%irfﬁgﬁg%és%[ﬁﬁgﬁ %”Byexg‘ﬂ%régel 5 ?gfftjﬂgti Spésgivati on

ot oZzoal di'sorders ari a,
and storage of transplants for surgical procedures,
use i.n surgical operations and organ transplants,
List eraq%awpﬁgnq Hee@:ment of states of shock or of diabetes
and | ate damage from di abetes, or of diseases in which
cellular proliferation constitutes 10 a primary or

TFA secondafriflucsaseticamitl f or mai nt ai ni ng heal th and

r ol ongi.n ife. The inyention further relates to the

I_|P['§se of -*H@ 'J&FE%@S‘@H% '—éﬁu'g%r@'@ﬁﬂﬂrﬁpmy and their
Mar ma i aﬁgq}g se as a

LC I\’Eﬁedi ca?r'e t'é.j%?lgb% @ﬁﬁtl on%*é%rd(rng es to
Rt nedi ci r%enﬁm‘rtmmermn veterinary or phytoprotective
THE US€: Ogﬁ an effective anount of a compound of

t he fo ‘A& or of a pharmaceutically acceptable
DMseal t tf[lﬁﬁ%(gf, | sBliexigbSo nedi cines for human, veterinary

or phytoprotectlve use, conprising an effectlve
abs. anpunt apsoltgonpound of the for rrul a l

DMF Dlmethylformamlde

ACN  Acetonitrile '

min. minutes

h hour(s)

EDC N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
ABN 22 -Azobis(2- methylproplonltrlle)

NBS N-bromosuccinimide

‘ _CE - “Chemical ionization
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and/ or of a pharnmaceutically acceptable salt thereof,
al one or in conbination wth one 20 or nore other
phar macol ogi cal active ingredi ents or nedi canents.
Medi caments whi ch conprise a conpound of-the fornula I
rmaceutically acceptable salts can
WOojg ’{!ﬁé@a for exanple, orally, parenteral P&&"EPZOGS/OMI”
|ntranuscularLy, |ntravenousI¥ rectally, nasally, by
i nhal ati on, subcut aneously oP by a 25 suitable
Es|transcuggﬁgggﬁmgqgﬁ@éﬁgﬁat|on form the preferred
adm ni stration depending on the particul ar
M  char acteitipiétcs of the disorder. The conpounds of the
q formul a,l gan be wused alone or together with
pharnac%RHQ% exci pients, both in veterinary and in
s human 4pRdkeci ne, as well as in crop protection. The
~medi canents conprise active ingredients of the
formula | and/or their pharmaceutically acceptable
Gené&hts generally in an amount 30 of from0.01 ng to 1
per dosage unit. The excipients which are suitable
Of tﬁe)epm’rees deSi-4 eflthefarmaRel bheapirher i mBr@é@tlv\éQhan the other.
2006/ 074813 PCT/ EP2005/ 014127 48 familiar to those
skilled in the art on the Haéis of their expert
know edge. In addition to sghventsS™gel forners,
supposi tory bases, tabl &8 plehhit s/and ot her "active
ingredient carriers, it is 5i bl € to use, for
exanpl e, antioxidants, dRdpergants, enulsifiers,
ant i f oans, fIavorlqg§, priesetya ®ves, sol ubilizers or
~colorings. 5 For .an orgl” akfinbsgiration form the
active conpounds are m i the additives
suitable for this § agscarriers,
stabilizers or inert dil ents1and converted to the
sui tabl e dosage forns, sBéh as tabletsI ‘coat ed

Therk b =Line Bk S8 AR S por HHE08Rs pRlESOAL S8 2 o
or 4-@1@2;‘3[,14 -tétfhHydesis o QARGIRE S/ JoRehyidenigs! 'Tbﬁé%’(hﬁl»e Jmgngsi a,
4.6, QTCEQ:*ESI um car bonate, potassi um phosp ate, |actose,

RE-gnmeshyrbR,3 41ﬁetpamtdr@|§pawnobm-n4 Winbeoyiamine), were
o bR el G LN, O o2

Racemiityrines oétree formulell caroby phésarat s\ ReetBdd  W02004085404,
animal oils, such as sunflower oil or cod liver oil

for examplg; raceit ParR-aYNe: f(6 Brdiehiais2orethit 1 2\ hdetsahydro-

sonP B O BE, FOBRRUAER o sl 85514 oo

2-meﬂwi-§cﬂ,ebﬁ—leitmdaydr,msoqumolln 4-yl)phenylamine (example 2, intermediate 1),

ortho-amine: 2-(6,8-dichioro-2-methyl-1 2,3 4-tetrahydroisoquinolin-4-y)phenylamine

. {example 3, intermediate 5) and subsequently separated into their enantiomers as.

described in WO2004085404, for example: enantiomerically pure para-amine:
(S)-4-(6,8-dichioro-2-methyl-1 2,3 ,4-tetrahydroisoquinolin-4-yl)phenylamine

(example 42, intermediate 1, enantiomer B); meta-amine: (S)-3—(6,84dichloro-2-methyl—
1,2,3,4—tetrahydroisdquinolin-4-yl)pheny!amine (example 20, intermediate,

‘enantiomer B); ortho-amine: (R)-2-(6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinotin-

4-yl)phenylamine (example 41, intermediate 1, enantiomer B).
2-(6,8-Dichloro-2-cyclopropyl-1,2,3,4- tetrahydrossoqumoim—4 yl)phenylamme and the

correspondmg (R)- and (S)- -enantiomers thereof can be prepared as described in
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emul sifiers or further excipients, are converted to

sol ution, suspension or emulsion. Exanples of useful

sol vents are: water, physiological saline or alcohols,

for exanple 20 ethanol, propanol, glycerol and :

N | 'y al so sugar solutions such as glu

Woﬁﬂh}iolgg@sol utions, or else a mxture of the g?ﬁ?@?é‘}ﬂsmulﬂ

sol vents mentioned. Exanpl es_of suitable '

phar maceutical fornul ati ons Pbr adninistration in the
exampldPh). aerosols or sprays are solutions, suspensions

or enulSsions of the active ingredient of 25 the

formula | in a pharnmaceutically acceptable solvent, in

particul ar ethanol or ter, or ., a mxture of such
The Bghirieies Fepinapreo dnissc isArRINGMIBH RRGPrRIedgN the manner
knoWwR ® FHEe SKillkRlin RhabRasRIgr 'pﬁﬁbc%%;?é SUES %F%brf"@ standard

stabl | nd a

surfactants, emnulsifiers and zers, a SO a
reagipByesseiatsugass cgchwe- or peeatacriask whadH, ywhemmteguired, were

oS5t 4 095 it RSB SHIB. S B e

unle@s tdted 3tharwise3 draven offton d RstaflosagRrator ihsuitsbié VBcuum and at
ingredient of the fornula Ito be adm nistered and the

suitay ORI 813 PCT/ EP2005/ 014127 49 frequency of

adm ni stration depend on the potency and duration of
action of the conpounds used; additionally also on
Condifienstat ure and severity of the disease to be treated,
and al so on the gender, age, weight and i ndividual
responsi veness of the mammual to be treated. 5 On
PrepRYSthviadqpLEhe daily dose of a conpound of the formula |
in the case of a patient weighing about 75 kg is at
The peeparalive0dPL Rgiag peforrhed abtgr elfolimiikg, comditiomsat  nost

X TIENCECE Tl R

mobRPPREES States imghj Bigdwm%iﬂsﬁ.)—@w% Ebsib%'itpréﬁﬁ\%in;

-imay 10 be necessary. Especially in the case o
adm ni stration, Pbgrmimgtance in a heart attack
patient in the intensive care unit, up to 300 ng/kg
- per day may be necessary. The daily dose can be
E A i one or nore, for exanple up to 4,
Anal H%#s&ﬂﬁgpﬁgoses. Experi nental descriptions and
HPL@xasathbeds 15 Li st of abbreviations used: TFA
Trifl uoroacetic acid

Method A: |
stafionary phase: YMC J'sphere ODS H80 20 x 2.1 mm
mobile phase: 90% Ho0O (0.05% TFA)—Q 95% acetonitrile in 1.2 min; 95%
acetonitrile 0.5 min — 10% acetonitrile in 0.05 min;
-1 ml/min. o
Method B: |
stationary phase: YMC J'sphere ODS H80 20 x 2.1 mm
mobile phase: 96% HoO (0.05% TFA)— 95% acetonitrile in 2.0 min; 95%

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

- Mass spectrometry -
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HPLC Hi gh Performance Liquid Chromatography 20 LG M
Li qui d Chromat ogr aphy- Mass Spectronetry R Retention
time THE Tetrahydrofuran DMSO Di net hyl sul foxi de

abs. absolute 25 DVMF Di net hyl formanmi de ACN

Lt le mn. mnutes h hour(s) EDC
WOAI@?%’@? t hyl.am nopropyl )-N -et hyl carbodiim dECT4BP2005/014127
Ai BN 2, 2' - Azobi s(2-nmethyl propionitrile) NBS
N- br onosucci nimide < Cheni 88l ionization WO

The 49 QE@&%&Q{N@E%@%?‘&;&%&%F@&S Sﬁ%‘é_icﬁgH?%Mﬁg?Hé‘Yonization

lonlzation mnultiple

metfedasad, uniéds staeEainerlEealvaSefocoshhs (If?g 17 el retdt®in times
epiner is often nore active than the other.” R7 8 N %N
reporiedrrelate tg thersigral makimues of Hae ion current of the appropriate compound,

as was obtained in the LC-MS coupling with the above HPLC conditions.

Example 1; '3-[4-(6,8—Dichloro-2-methyl-1 ,2,3,4—tetrahydroisdquinolin~4—yl)pheny1]—
imidazolidine-2,4-dione

. | 0
R ¢ e E/\NH |
1
| 0
i
J )
'

a) Ethyl {3-[44(6,8~dichioro-2-methyl-1 2,3, 4-tetrahydroisoquinolin-4-yl)phenyl]ureido}-
acetate hydrochloride;

| cr HoH o
* e
’}‘ HCI

4-(6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (95 mg;
preparation as described in WO2004085404) was dissolved in acetonitrile (2 ml) 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
followed by concentration to dryness. The residue was taken up with aqueous.
hydrochloric acid and freeze-dried. 107 mg of the desired compound were'obfained.
LC-MS Rt (A): 1.14 min; | -

[M+H*): 4365
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Therefore, sone of the enantiomers of the ortho-,
nmet a- and para-am nes used (2-, 3- 10 or -
4- (1, 2, 3, 4-tetrahydroi soqui nol i n-4-yl) phenyl am ne, for
exanpl e 2-, 3- or
L£hloro-2-nmethyl -1, 2,3, 4-tetrahydrois ' ]
WO
AZR%I )P enyl am ne), were separated on chiral ?’gﬁé{@g,&b&’“l"l”
as descrl bed in W)2004085404. Racem c ami nes of the
formula VIl can be prepared 93s described in
b) 3%@«’(6@40%&9&2 rric@fy PR, -tr AR BIRSTE SqRAS imi idine-
4- (6, 8-di chl oro-2- ymet B}Jd @g 4- t%t raﬁ] QSQB Enylllmldazqhdme
2,4- ij'@ﬁaw nol i n-4-yl) phenyl am ne (example 1, internediate

=B 1SR BB ey Ehi SrSlivarpisorvinoyn fiatamuivreicor

acetetd eydrophleride (B0hey)vesH ﬁ*ﬁt%llg)cha Z[cjl=ltfd o2 D Ril) and 10%I hydrochloric

etrahy r0|squ|n

2(&?[:55 dlchloro rreth
acid (2 ) §L¢b@ﬁqye@tlg reﬂune@irwﬁmsmeg)r threk hours After

coolﬁwggaz?ﬁg&gi %%%@%ﬂbﬂ%#lﬁﬂéﬁ ﬁg@%'s T8 WasThtained.

LC- MBd?tt(uﬂc)n@:BBoninl y pure para-anine:
f 4- (6, 8-dichloro-2-nethyl-1, 2, 3 4 tetrahydr0| soqui n
[M“’fd'l" 89841 ) phenyl ani ne (exanple 42, internediate 1,
enanti oner B); neta-am ne:
(S)-3-(6, 8-di chl or o- 2- net hyl - _
Exarhpi, 3, 34-f4-gBl)@|"8’-dT<§l11§l@qzunﬁé?thylﬂT 5-y ket r@i@b&lﬁinolin-ﬁlfyl)phenyﬂ-
i nternedi ate, enantioner ; ortho-am re’
im'd%@)ﬂdmec% 4edigne yerashioriest hyl -
1, 2, 3, 4-tetrahydroi soqui nol i n- 4Hyl ) phenyl am ne

.~ (exanple 41, internediate 1,’;zaanti omer B). 25

2- (6, 8-Di chl oro-2-cycl opropyl - 3, 4-tetrahydroi soqu
nol i n- 4-yl ) phenyl am ne and ©he @®esponding (R - and
(S)-enantioners thereof can be prepared as descri bed
in -------- - - - -pg WO 20068(074813

PCT/ EP2005/ 014127 51 exanplb). The syntheses
descri bed were, unless stated™sfferwi se, perforned in
t he manner known totﬁhose skllied in the art under
protective gas such as 'i oR>rh Standard 5 reaction
vessel s such- as one-, t ye- neck flasks which,
when required, were equip ved tirrers, coolers,
droppi ng funnels and the |Cke. The sol vents were,

unl ess stated otherw se, drawn off on a rotary
Exanale govas §VnﬁhﬁS§aﬂt8awI®mmmmmmmplat1 THei (Gadl@,8-dichloro-

Condi.t i.0n ar ative HP
2 me%@é@?*gt%i“ AP nehefHaEie s Taufighurpose
(enastiyndert B OfY&paration as described in W02004085404) was obtained from the
racemate by separation on chiral phase. '
LC-MS Rt (B): 0.89 min;

[M+H*]: 390.1

Example 3: 3-[3-(6,8-Dichloro-2- methyl 1,2,3,4- tetrahydrolsoqumohn-4—yl)pheny!]
;mldazolldme 2,4-dione



10

15

stationary phase: Merck Purospher RP18 (10 pM 250 x
25 mm 15 nobi |l e phase: 90% H20 (0. 05% TFA) -* 90%
acetonitrile in 40 mn; 25 mM/mn Analytical HPLC/I\/B
HPLC net hods 20 Method A: stationary phase:
' H80 20 x 2.1 mm nobil e phase:
Wof’c@@@?/? A) ~ 95% acetonitrile in 1.9 mn; 95f’/14)d:ll%]91)2005"014127
acetonitrile 0.5 mn -, 10% etonitrile in 0.05 m n;
1 mM/mn. 25 Method B: statrOnary phase: YMC J' sphere
~ ODS H80 20 x 2.1 nm nobile phasg: 96% H20 (0. 05%
TFA) -* 95% acetonitrile in 2.0 95% acetonitrile
0.4 min -* 4%acetonitrile i 5 Mh: 1 m/nmin. 30
Mass spect ronet ry VOHDO6/ Of 3 WﬁT/ EP2005/ 014127 52
The mass spectroneter was c ed @irectly to the HPLC
(LC-MB). The ionization nmet od used, unless stated
ot herwi se, was el ect rospr&y | +). The retention
times reported relate { gi gnal maxi mum of the
ion current of the appropfi conmpound, as was
obtained in the LC-Ms coygling with the above HPLC
conditions. 5 Exanple 1:

Exardiplet3 @n&s&yﬂtf@éﬁ.mwaﬂaiagémy td eXardpl 1. em@%é %Odléﬁﬁ%-Qomethyl—
- i m dazol 1 di he-2, 4-di one

1.2 %14"[?” PKXJ"P'SQQMNOH')‘ @'Mﬂew@mwe(rgqlglr@ﬁ fﬂﬁltblfsmp@ﬁﬁ Wsprepared
as dés&geﬁntWUﬁbX§é§4§£qu' nol i n-4-yl ) phenyl Juraid o}- _

LC-MS Rt (A): 0.96 min;
[M+H*]: 390.3

R

Example 4: 3-[3-((S)-6,8-Dichioro-2-methyl-1,2,3,4- tetrahydr0|soqumolln-4 y!)phenyi]—
imidazolidine-2,4-dione hydrochloride

0
©/§:\(—\NH
A 0

cl :
ool

Cl
Example 4 was synthesized analogously to example 1. The (S.)-3-(6,8-dichloro-
2-methyi-1 ,2,3,4~tetrahydrbisoquino!in—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): 0.90 min;
-[M+H+] 390.0

Example 5: 3-[2-(6,8-Dichloro-2-methyl-1,2,3 4—tetrahydro:soqu|nolm—4—yl)phenyl]
imidazolidine-2,4-dione hydrochloride
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10 acetate hydrochloride; CI HHO YNJLO- 0 C

41 ~PHCI N |

4-(6,8-Dichloro-2-nmethyl -1, 2, 3, 4-tetrahydroi soqui nolin

-4-yl ) phenyl am ne (95 ng; preparation as described in

04) was dissolved in acetonitrile (2

Wo\gbﬁglﬂé}?g%gyanat oacetate (30 ng) was added dr o%ﬂ?{@)%&m“lﬂ

with stirring. After 4 hours, _the 15 solution was

concentrated and the resi due5éuri fied by neans of

preparative HPLC. The fractjiQns conprising product

wer e conbi ned, the acetonit wasQr enmoved on a

rotary evaporator, an¢iglhe QgueQus i esi due was

neutralized wi th potassi um cdr bomat eyqand extracted

three times with ethyl acetatle. 'ng over magnesium

sulfate was follo eqQpeenfration to dryness. The

resi due was taken up vviqueus. 20 hydrochloric

acid and freeze-dried. ¥&Fmg -0t~ the desired conpound

were obtained. LCM K (IA): 1.14 mn; [MH+]: 436.5

WO 2006/ 074813 PCT/ EP200%/1014127 53 b)- - '

14 - Dichl or 0 2-met hyl - .
Exarfible’s Vs YRR RRBD IR oy example ey 7+(Bibeelsiprarrmethy-
1,2, 84-t8rdhydroReqbinayih-4-yl)phenyiamine reguired for this purpose was obtained

-dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soquin

3-[4-(6,8
as dé?‘i’ripeﬂ-'fﬂl\’y@r?é’ﬁﬁp?@ﬁl%-do}- acetate hydrochloride (30 -
LC-MB)RMAS: {1 Bitgl |y charged. Water (3 nl) and 10%
Iﬂ?ﬁmnopﬁﬁ'% acid (231 pl) were added and
[M+Igtoseguent |y refluxed with stirring for three hours.
After cooling and freeze-drying of the reaction
solution, a white solid was obtained. LGCMS Rt (A):

 Exafo b BB ek AT S sdimhucrospapainstediphen-

imidaaidiner2 4-gibh® headsdchiorigd dazol i di ne- 2, 4- di one
hydrochloride H o0z/--0O

HCl ©\N /12

Cl ;\/NH
mg

Cl

Example 6 was syntheéized analogously to example 1. The (R)-2-(6,8-dichloro-
2-methy|~1 .2,3,4-tetrahydroisoquinolin-4-yl)phenylamine 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): 0.98 min;

[M+H*]: 390.0

| Example 7: 1-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-

pyrrolidine-2,5-dione hydrochloride
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HG G Exanple 2 was synthesized anal ogously to exanple
1. The (S)-4-(6, 8-di chl oro- :
2-methyl -1, 2, 3, 4-tetrahydroi soqui nol i n-4-yl) phenyl ani n

~erequired for this purpose 15 (enantioner B,
w@i@%ﬂfﬁhi?” as described in W2004085404) ms;ﬁ/ﬂ’%&lﬂlﬂﬂ
LC—I\/ISRt(B) 0.89 min; g—gj 390.1 20 Exanrples
2,

omthe  racenate by separatl on on chiral ph
3-[3-(6, 8-Di chl oro- 2- mathyl 3, 4-tetrahydroi soqui no

l'in-4-yl)phenyl]- imdazolidiqe-2, 4-di one WO
2006/ 074813 PCT/ EP2005/ 014 b4 ONH HCI O C N,
Cl Exanple 3 was synthesi zad al ogougly to exanple- 1.

The 3-(6, 8-dichl oro-2-nmethyl>: _
1, 2,3, 4- tetrahydrmq}oqw nol i rr-4 yl ﬂ)he )yl amine
reqU|red for this (@ sTe ep as descri bed
in W2004085404. 5 LC ®.96 mn; [MH]:
390. 3 Exanpl e 4: ~ _
3-[3-((S)-6, 8-Di chloro-2{net hyl -1, 2, BiIC4-t et rahydr oi soq
ui nol i n-4- yi)phenyl] i nCdazol i di ne-2, 4-di one
hydrochl ori de N HC NNHi O d

(R) -2-(6,8-Dichloro- 2 methyl 1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (100 mg;

enantiomer B, preparation as described in W02004085404) was initially charged in a
flask together with succinic acid (58 mg). To this was added polyphosphoric acid
(approx. 2 ml). The reaction mixture 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 temperature overnight. For wbrkup, the mixtljre was poured
onto 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 sulfate, fittered
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 agueous residue was neutfalized with potassium carbonate and

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

filtered and concentrated to dryness. The residue was taken up with aqueous

hydrochlonc acid and freeze-dried.
LC—MS Rt (B): 1.03 min;

[M+H*]: 389.0

Example 8: 6,8-Dichloro-4-[4-(1,1 dloxo 1-25-[1,2 5]th|adlazohd|n 2-yl}phenyl}-2-methyl-

1,2, 3 4- tetrahydrmsoqumolme
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10 . Exanple 4 was synthesi zed anal ogously to

exanple 1. The (S)-3-(6,8-dichloro- 2-nethyl--

1, 2,3, 4-tetrahydroi soqui nol i n-4-yl) phenyl am ne

required for this purpose (enantioner B, p][ epar aLi on

i,bed in W2004085404) was obtained frgmthe

WO?Q@S@'Z% 3by separation on chiral phase. 15 L cPf8/1F2005/014127

(B): 0.90 mn; - [ MtH+]: 390. 0 Exanple 5:

3-[2- (6, 8-Di chl oro- 2- et hyl - 57 '

1, 2, 3, 4-tetrahydr oi soqui nol i n-4-yl ) phenyl ] -

i m dazol i di ne- 2, 4-di one hydyr.ockt+eri de WO 2006/ 074813

PCT/ EP2005/ 014127 55 HA N ‘_§H a oN d

Exanpl e 5 was synt hesi zed gfa Ogdusly to exanple 1.
The 2-(6, 8-di chl oro-2-net hyl -

) phenyl am ne
di ned as descri bed
in W2004085404. 5 LC-Ms Rt (A .04 min; [ MEHH] :
390. 4 Exanpl e 6: : o
3-[2-((R) -6, 8-Di chl or &2 m 2,3, 4-tetrahydroi soq
ui nol i n-4-yl)phenyl]- im i di ne-2, 4-di one
hydrochl oride ~(- Hd Cal d-NNANH N 10 O
Exanpl e 6 was synt hesi zed danal ogously to exanple 1.
The (R)-2-(6, 8-dichloro- Cl . ol ar
2-C orgghﬂ)l(qlrgé’e?@g’drgﬁl%@ié%a Eyp"gé'&l) %v%%usltlrllroeld ﬂit#s%lh“al{;rg qgric?én ((5].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 mt). The_ gther phase

“comprising the chlorosulfonamide was added dropwise to a solution of '4—(6,8‘-dichloro-

2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (110 mg, preparation as
described in W02004085404), absolute diéthyl ether (1 ml) and tristhylamine (85 i) at
-70°C. After the addition.had ended, the reaction mixture‘ was allowed to' come to room
temperature and stirred for a further 2.5 h. Subsequently, it was admixed with a
mixture of water and saturatéd sodium hydrogencarbonate solution (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 carbohate and
extracted three times with dichloromethane. It was dried over magnesium sulfate, then
filtered and concentrated to dryness. A portion of the product thus obtained (20 mg)
was disso[vé_d 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
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(enanti omer B, preparation as described in

W)2004085404) was obtained fromthe racenate by

separation on chiral phase. 15 LCGMS Rt (B): 0.98 mn;

[ MkH+] : 390.0 Example 7: .

[ 2= -6,8-Dichloro-2-nethyl-1,2,3,4-tetra [ SO
Woéohél(]%ﬁ)é-yl ) phenyl ] - pyrrolidine-2,5-dione B&%&’fﬂ(’%mulﬂ

hydr ochl ori de WD 2006/ 074813 _PCT/ EP2005/ 014127 56 O

Nd HaO d 58
comﬁﬁ)edzéthé ?h 5 Yz idns ' '

EFa Py el el dhadn e SR NP o

The prtﬁimpmduohwas puefied bpedeams MN2ePACRNSMHPLOBThe fractions
UCCI ni, c

compfb hoRsadud Merd Earitinlbe B e Y oR AU BhaieTy

- eva;ﬁcﬂﬁﬁfroénd ﬂwé‘fé ueoU%ereéi%ﬁ@tWég‘ngﬂj%éliéreﬁ \Mﬁfpéﬁ‘é@@ﬁﬁ#@é}‘bbﬁate and

stirred After 4 hours, e nore
extragied thiee ’tmﬁi?dW(th @le@growﬁhadm&idUwaAfdrled cvef oragnesiutn bulfate, then

fiter B i e B el hitiiesEapelisrich Fa T af e Pl naueous

hydrpobibeid acthand fre@zevatied, and the aci di c phase was
adjusted to pH 10 with-saturated potassium carbonate

- LC-Mg Rt (Bont-B8dNithen extracted three times with ethyl

et The conbi ned 10 organi c phases were washed
[M+|gﬁc éré/l'lth wat er, dried over magnesi um sul f ate,
filtered and concentrat ed. The crude product was
purified by means of preparative HPLC. The fractions
Starirgnfreinstheroprespondinganeinesndime of vihich wees used ini ¢reantiasnerically

purer SR ik b CorBitineColEARoRY B cE: i B AE R mayipds were

prepap@dmiggommyee times with ethyl acetate. It was dried
over magnesium sul fate, then 15 filtered and

concentrated to dryness. The residue was taken up with
‘aqueous hydrochloric acid and freeze-dri ed. LC—NB Rt
(B): 1.03 min; [MH+]: 389.0 20 Exanple 8: ‘

6, 8- Di chl or o- 4 [4 (1, 1-di oxo-1-X6-[1, 2, 5]th|ad|azollm
n-2-yl) phenyl ] - 2- net hyl -



1,2, 3,4-tetrahydroi soquino |ine WO 2006/ 074813
PCT/ EP2005/ 014127 57 H ON~ 05:~S N C N d
2- Chl or oet hyl am ne hydrochl oride (75 ng) was stirred
with sulfuryl chloride (0.32 m) in acetonitrile (10
- 80C overnight. The m xture cool ed t
Woﬁ&bﬂ@&égﬁre was congentrat ed and the resi due%pﬁgﬁbwml‘ﬂ”
wi th absolute ether (1 ml). The ether phase 5
conprising the chlorosul fonafPde was added dropwi se to
a solution of 4-(6, 8-dichloro-
2-nmethyl -1,2, 3, 4-tetrahydroi soqui nholin-4-yl)phenyl am n

e (110 ng, preparation as descrilbedidgou¥y2004085404) ,LC-MS
Exaamlel|ut e di et Bifuctetger (1 ni|)Salhd tri et hyl ami ne "_§+85 ,
NI) gt -70C. After the addilti on|Ha&*8@ | tiNeH] Rt [min]

reactji on m Xt ur e.was al T OWeg t 0 QOme tO TOogm
t enperat ure anfj irredyfor ja further 2.5 h.
Subsgquent |y, was adm xed with a 10 m xture of
wat er; and sat ur at ed dium hydr ogencar bonat e 889t i an

@3: 1) arld etkeh‘IC!AK added. The phaseg 1.03 (B)

Wer e |separ g ohe aquequs phase was ext(E&TErd
AN<et her. The combi ned et her phases
er magnesium sulfate, filterged and -

15 The crude produ¢t was purified by

twice with-d
were |dried o
concentr at ed.

nmeang of preparati
produyct were conbin

HPCC— [he fractions ¢onprising
N\ he acetonitrile was renoved  on
a rotary evaporatom._2Znd the aqlieous residue was
neutnalized w ta i um ¢ar bohate and eéxtracted
_ :qf;ree times witha chl@ronethane| 1t was difi ed86fer |
Hagnesi ug sul faté, then filltekd and%oncent@ d to01.05(B)
dryngss. "A~p rom of the product thus obt ai rf [%bo ,
ng) 20 was _ egd in DVBO (0.5 m ), admixed with
pot agsi um carpondt e™~(6.2 ng) and| stirred at room
tenperature foor six hours. After|storing in a freezer

- cabi{ DMSQwaslremoved under high

vacul ed Wfth alittle water, .

sat ul bonat e sol uti oh and et her.

The and the aqueous phiﬁ‘:?o WAS

18Xt I ¢ eidy| et h«pr . The 1.06 (B)
(ESITH) '
403.0

12 HCI 7 | 1.04 (B}

(ESIT)




WD 2006/ 074813 PCT/ EP2005/ 014127 58 conbi ned et her
phases were dried over
concentr at ed.
of preparative HPLC. The fractions

woRGuGHT, oo at o

magnesi um

sul fat e,

the acetonitrile was renoved on_a

filtered and
The crude product was purified by neans
conpri sing product

.and t he aqueous residue wR§ T/EP2005/014127

neutralized with pot assi um car bonate and 5 extracted
three tines with dichloronet fi@ne.

It was dried over

magngst um sut fate; them frifteredanp entrgked o~
Exagipigess. The $@§¢tg|=ge was t ak egb;pp’ﬂ\matblgbg%?geousms LC-MS
hydrachl oric acid and freeze-dri ¢do ekGmile Rt [BH'] 1. ORt [min]
A rl\/u.l_u.1 4121 10 Qfarflnn fromthe r*nrrpcnnndj ng
anines sone of Tah were ysed in enantlomerlcally
pure forn1 anda¥he €% espondi ngidi carboxyl i c aci ds,
the flol | owi ng conppunds were prepared anakogously. VWO
2006/ 074813 PCT/ EPRQ05/ 014127 59 Exanple Htructure
Sal t |Anal ogously LC- M5 to exanple [N%FH] gggbn1n]
13 389.0 9 C 0 A (ESI+) HcpPB (B)7 N-, )097(5)
387.0 1OcWC| 7 1.05 (B) cl (ESI+) dC O (Esrﬂ
~
cl
389.0
14 HCI 7 - 0.96 (B)
(ESIT)
403.1 .
15 HCI 7 0.97 (B)
(ESIT)




N 403.0 11 cl HC 7 1.06 (B) 0 (ESI+) N CI O N
403.0 12 ci HCO 7 (ESI+) 1.04 (B) WO Cl WO

12006/ 074813 PCT/ EP2005/ 014127 60 Anal ogously MS LC- M5
Exanpl e Structure Salt to exanple [ MtH+] Rt [ m n]

- 389.0 13 HO 7 0.97 (B) O (ESI+) _Q
Wog"bﬂwm314 HCl 7 389.0 0.96 (B) O (ESI+) WI/EP2005/014127
| ONO403.1 15 KO 7 (ESI¥) 0,97 (B) O \ /M -

' Analogously MS - LC-MS
Example Structure Salt i .
to example | [M+H'] Rt [min]
OINIO
| © 403.1
16 | . HCl 7 0.96 (B)
| (ESIH)
cl : - ,
T,
cl -
o
q
'O 380,
17 HCI 7 0.97 (B)
cl : (ESI™)
O
! .
0 © 403.1
18 | HCl 7 0.98 (B)
cl : (ESI*)
Cl | .
O[N;KO .
| © | 3870
19 ; Hel 7 .| 105@®)
o = ‘ (ESI*)
T
cl




A ------ - mmemee o WD 2006/ 074813

PCT/ EP2005/ 014127 61 Exanple Structure Salt

Anal ogously M5 LC-MsS to exanple [ MtH+] Rt [ mi n]

o'CNlo 403.1 16 HCl 7 0.96 (B) C (ESI+) \\W 1 C O

17 HCOl 7 0.97 (B) O (ESI+) N-, O O O
wo4loR7a88 1 7 0. 08 (B) G (ESI+) / N O BCIKER#05/014127
19 HOl 73870 1.05B8 O () (ESI+) ON-, @

: Analogously MS LC-MS
| Example Structure Salt . :

to example | [M+RH"] Rt [min]

387.0
20 HCI 7 1.12 (B)

- (ESIH)

| | E 4311 '

- 21 HCI 7 ' 1.20 (B)

| (ESIT)

' 415.0
22 HCI 7 1.19 (B)

(ESIT)

\ . _

b/ 443.1
23 Cl N0 HCI 7 ' 1.31 (B)

(ESIT)

N .
Cl.




WD 2006/ 074813 PCT/ EP2005/ 014127 62 Exanpl e Structure
Salt Anal ogously M5 LC- M5

ON387.0 20 C HCA 7 1.12 (B)
O 21 HC

wohiolizefls

7 431.1 1.20 (B)

23 C HA

to exarrpl e [ MtH+]
0 (ESI+)

(ESI+) C \ N

7 (ESI+) 1.19 (B) C 22 d 41e~N
7 (ESI+) 1.31 (B)

N Cl

Rt [min]

N~ C ON

CION

o 0-
EW/E@ZOOS/OMIN

2006/ 074813 PCT/ EP2005/ 014127 63 Exanple Structure
Salt Anal ogously MBS LG MB

t B3exanpl e [ MtH+] Rt [nin]

Analogously MS LC-MS
Example Structure Salt .
to example [M+HT Rt [min]
375.0
24 TFA 7 1.04 (B)
(ESIH)
N 417.0
25 Cl : TFA 7 1.15 (B)
\@O o e |
N
Cl :
O
N 4451
26 Ci : TFA 7 | 1.24 (B)
Ne_ .
Cl _
Sy
=N 403.0
27 Cl : HCI 7 1.07 (B)
N\'
Cl _
S Wa
N . 417.0 :
28 Cl TFA 7 : 1.16 (B)
N
Cl




0 N375.0 24 C ~ TFA 7 (ESI+) 1.04 (B) NH O N
417.0 25 0 OTFA 7 (ESI+) 1.15 (B) W d 0 N
445.1 26 Cl | O TFA 7 cCl 11,:

ON 403.0 27 d O HC ESI+) 1.07 (B) N, d Q@ N
| 7 (ESI+) 1.16 (B) 28 & WM~ O TF
WO
R348 ' 5T/ Epzooss Ora127 64 Exanpl e Str GirFp200si014127
Salt Anal ogously Ms LC- M5 tg exanple [MtH] Rt [ mi n]
O/ N431.1 4

.
S

(ESI+) 1.24 (B) N C
7 (

(

‘ Analogousl . MS LC-M
Example Structure Salt gously S
to example | [M+H"] Rt [min]
° ‘
= N
' 4311
29 cl SN TFA 7 | 119 (B)
(ESI*)
N
Cl
G
ZTONT Y " |
' : ' 417.0
30 |c 0 TFA 7 ' 1.15 (B)
| | - | (Esh N
N
Cl
S
) . - N ]
| Cl A ' 417.0
31 o) “TFA 7 . 1.13 (B)
: ESI
Ne_ ( )
Cl
L g
N , 4150
32 Cl HCI 7 1.21 (B)
0 (ESI*)
N .,
Cl




29 C TFA 7 (ESI+) 1.19 (B)
7 1.15 (B) (ESI+) |/

417.0 1.13 (B)

| 7 (ESI+) 1.21 (B)

Cl 0 417.0 30 A \ 0 TFA

NCd O 0

0 ~V/

/ N31C 0 TFA 7
/"N (ESI+) O O N415.0 32 d W HC
d WD 2006/ 074813

w3 5/ 014127 65 Exanple Structure Salt
wo&n@fi’gﬁo ly M5 LCM5 to exanple [ MH+] Rt [WPF]T/EW(WS/OI‘””
415.0 33 G HO 7 1.21 (B) O (ESI+) O ON389.0
34 0 HCO 7 1.06 (B) p (ESI&
Analogously. MS LC-MS
Example Structure Salt | IOt
to example | [M+H"] Rt [min]
415.0 '
33 HCI 7 1.21 (B)
- (ESIY)
389.0
34 HCI 7 ' 1.06 (B)
' (ESIH)

Examp!el 35: 1-[2-((R)-6,8-Dichloro-2-methyl-1 r2,3,4-te:trahydrc>isoq‘uinolin-4-yl)p!*zenyl]-

pyrrolidin-2-one trifluoroacetate

Cl

Cl

A
: 5 |
N F?/“\ '
~
- OH
F N

O

5 a) N{2-((R)-6,8-Dichloro-2-methyl-1 2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-
4-hydroxybutyramide




N G Exanple 35: _
1-12-((R) -6, 8-Di chl or o- 2- nmet hyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4-yl)phenyl]- pyrrolidin-2-one
trifluoroacetate O 6 O O/ N F))'" OH d F 5 a)

Wo'\fnb%m%@? 6, 8- Di chl oro-2-nethyl -1, 2, 3, -A"te”a?’\édf/ﬁﬁ&?slﬂl4127

noli n phenyl ] - 4-hydroxybutyram de WO
2006/ 074813 PCT/ EP2005/ 01412Z36 66 \ ON H d W OH
cl

(R -2-(6, 8-Di chloro-2-nethyl -4, 2, 3, 4-tetrahydroi soqui n
ol i n-4-yl ) phenyl am ne (100 i omer B,
preparation as described in 004085404) was _
initially charged with y-buty ¥ (84 ny) in

abs. THF (8 nml), and,then sodEum irexanet hyi di si | azi de
5 (NaHMDS; 2 M THF; 3 dropwi se at 0C
within 15 min. After st for 10 mn, the
i ce bath was renpved a e\ i-Rkur has stirred for a
further 2 h. The reactign was adm xed with saturated
amoni um chloride solutia@h (0.6 m ), ethyl acetate

d water. The ﬁwdses were separated and the aqueous

%@@eﬁ)lﬁﬁ@rogxmﬁ deR. Bifi-tedrahy dioisadujmolineé yBpeenylamine (100 mg,

e R B SRR i oo

y-buivagiaeingnisguh pineabs, i'TlHFE(EBl@hI)aaﬁld teomeemtiih &tbmdiigldisiiazide

(NaipE; ZEF o BB %ﬂéfé&‘j@dﬁrﬁg&%@@fﬁ@p ﬁ@r&%ﬁfrﬁwr stirting
at O”‘d‘%r?’!@%ﬁﬁ'tﬁé Ic'eeoé‘éﬁﬁv(ﬁser'éﬂ'\’cﬁ%d e%&rtdly \f%sa&?rf AR A ra further

he aqueous resi due was neutralizé
2h. Ehe tﬁemttoeﬂ wasladmechwﬁbetatdw’@ei ammwmtdhlonde solution (0.6 mi),
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th
ethyfjéce%t%ré)n'?ﬁg%rem F\géest {?v%rec Sg;?ér% dd gll’]g meosr:\glﬂreeousap ease was

extracted twice with ethyl acetate. The combined organic phases were washed once

with saturated sodium chloride solution, dried over magnesium sulfate, filtered and
concentrated. The crude product was purified by means of preparative HPLC. The
fractions comprising product were combined, the aéetor_litrile was removed on a rotary
evaporator, and the aqueous residue was neutralized with potaséium carbonate and
extracted three times with dichloromethane. After the combined dichloromethane
phases had been dried over magnesium sulfate, they were filtered and concentrated to
dryness. ' ‘

~ LC-MS Rt (B): 0.98 min;
[IM+H]: 393.1

b) 1-[2-((R)-6,8-Dichioro-2-methyl-1,2,3.4-tetrahydroisoquinolin-4-yl)phenyl]pyrrotidin-

2-one triflucroacetate

- N-[2—((R)-6:,8-Dich[oro—2—methyl-1 2,3.4-tetrahydroisoquinolin-4-yl)phenyl]-4-hydroxy-

butyramide (100 mg) was dissolved in absolute THF (4 ml), and triethylamine (77 i)

and a solution of methanesulfonyl chloride (44 ply in THF (0.5 ml) was added dropwise.

After stirring at room temperature for six hours, the THF was drawn off and the residue

admixed with saturatéd_sodium hydrogencarbonate solution. After exiracting three



15 phases had been dried over magnesi um sul fate, they
were filtered and concentrated to dryness. LC-MS Rt
(B): 0.98 mn; [MH+]: 393.1 20 b)

1-[2-((R) -6, 8-Di chloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq

' i -yl ) phenyl ] pyrrolidin- 2-one trifluo
WO%OP@-O? -6,8-Dichloro-2-nethyl-1,2,3,4-tetr agm?%@m“lﬂ
ui nol i n-4-yl) phenyl ] - 4- hydr Eé¥ but yr am de (100 ng)
was di ssolved in absolute THE (4 m and

timebwig! Blypataiate the Edmb
metlhanegul fonyel( Chior T de e &géﬁkﬁr’r’ﬁa@’-@rﬁwe{% dgle%o)ver magnesium

sulfatadiditered @pdiooacentsatarit érpqﬂlm of the r&slduedﬁﬂtmgm&aadmselved in
s, 8 O S ol B o0 5

sodiam hibizpnethNdistibzigst(0agll) was taBﬁé@ dV@@QQWl@IM%%m Subsequently,
_ PCT/ EP2005/ 014127 67 tinmes with ethyl acetate, the
5 the rapyipieries iirgemhaLOYhiranciiers! Qi hefsve tharisgrhath was removed.

AftetSWSfr‘?‘ttﬁe (éélétfo‘ﬁr\ﬁgs @i&sé;ﬁ‘\ﬁ 55 &%gbe@ar%% é’r@aﬁﬁ){' QE%%Jutton

(0.2 mi)zlandm watetad’heanlxmret\rtasethwasamotetﬂthtée ﬁtﬁes%tﬁ éﬂhyl acetate The
erature, sodi um hexanet hyl di sil azi de

Comékﬁ'& &f&?@ﬁ\ﬂ*@éew“ﬁﬁe Arigg q¥eR! %@l@kﬁ%é\%kf@tﬁ flléerﬁﬁ@nd
condB s Yl 4SSl P B BB 0. o
10 fractm@ cadmprisity piaduchwers avmtiredytivg acetohitideiveies eohemddoon a rotary

xt th t t
evarioftbp 4o B8 24 B EsiragPla MaS b raliia Wihethsti o Gathpaate and
extrathes ee s sAVite BichIR O mEREIRS IAHSr She E@r‘hﬁmefd' ditRbEShatdne
concentrated. The crude product was purified by nmeans

phasgs haddraradiied oy roagmesiunosyliaietthey wete nfnﬁereslu ang concentrated to
dry duct were conbined, the acetonitrile was removed on
: a rotary evaporator, and the aqueous residue was
15 LC-M@(RirBh:i zéd mihf h potassi um carbonate and extracted
three times with dichloronethane. After the conbi ned
[IM+HiilcBF@fonet hane phases had been dried over magnesi um
sulfate, they were filtered and concentrated to
dryness. 15 LGCMS Rt (B): 1.04 mn; [MH+]: 375.1

E éfEE q-[B8(R)-6,8 -Dichl 4~ -
xank Fgéﬁ((() )6,8-Dichloro- zzmneém 12,3 4;telrahydraisoquinolin-4-yhphenyl]

pyrroudtﬁvo%onemwdrqcphi@m] pyrrol i d| n- 2 one hydrochl ori de

’ae

cl

a) 4-Chloro-N-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyi]-
. butyramide



O HaO Ca 6 20 C a) ' _
4-Chloro-N-[2-((R)-6,8-dichloro-2-nethyl-1,2,3,4-tetra
hydr oi soqui nol i n-4-yl ) phenyl]- butyram de WO
2006/ 074813 PCT/ EP2005/ 014127 68 O N Wdd d
;8- Dichloro-2-nethyl -1, 2, 3, 4-tetrahydgol |
WO %BZ‘“& ) phenyl am ne (250 ng) was dissol vedﬁgﬁﬁggédbmﬂ”
THE (20 m ). 4-Chlorobutyryl ghl oride (115 ng) and
triethyl amne (208 Ipl) werB%added with stirring. The
enperature for 5 approx.

m xture was stirred at roo
3 h. After standing overnithe@eaction m xture

was concentrated and the rified by nmeans of
| si ng product
enoved on a

preparative HPLC. The frac '
were conbined, the acetonltrlle was

rotary evaporatorCl 3 eous residue was

neutralized with sodi drogen car bonate and
~extracted three tine I aceta After the

conbi ned ‘et hyl - acet at e™phase been- dried over 10

magnesi um sul fate, theyiwere fi I tered and concentr at ed
to dryness. 290 ng of aq oily product were obtained.

2-(F% BBk imant 2. 3 4elelhfbispbbndia Ry inanamine 250 mo)
was gls&o:wgﬁi c;najbls) ﬁHEr&D]rpb)M-@hI@fbbutyZylQﬂh&)rl?mec(ﬂdshhg)"ar@lftnethylamme
(083fver Sided it SHying Tfegﬂadwr@tW%%rr@ﬁ abEerhEMATRtye for

apprbﬁ@ﬁ)’h}ter Qt%d ngrﬁ\%?mp%ﬁhénﬂéaé’f@ﬁ g'Wé‘sdcéﬂ(;t‘t lﬂ%ied | and the

finely powdere ried assi

feSld@@rM l@déay(meenng prepsratiield P LOI ﬂheévadtluss cnmpﬁ’tsmg product were
ure was stirred vigorous

 combiBel, HesstolfiFewds fetifet R S otebiriaRsEs st i aqueous
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residue was neutralized with sodium hydrogencarbonate 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. 290 mg of an oily
product were obtained.

L.C-MS Rt (B): 1.14 min;

[M+H*T: 411.0

b) 1-{2-((R)-6,8-Dichloro-2-methyl-1 ,2,3,4—tetrahydroiéoquino[in-4—y|)phenyl]pyrroiidin-
2-one hydrochloride |

4-Chioro-N-{2-((R}-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]-
butyramide (249 mg) was dissolved in abs. DMSO (10 ml) and finely powdered and -
dried potassium carbonate (250 mg) was added. With exclusion of moisture, the
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 .th'ree times with
ethyi acetate. The combined extracts 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 neutralized with sodium hydrogencarbonate
and extracted three times with ethyl acetate. After the combined ethyl acetate phases



the reaction m xture was diluted with water (50 m)
and then extracted three tinmes with ethyl acetate.
The conbi ned extracts were dried over nmagnhesi um
sulfate, filtered and concentrated. The residue was
i [ means of preparative HPLC. The fr '
d‘?g%ypr oduct vvePe (F:)orrbi ned, the acetoni ?ﬁ%’@%&@“l“m
rem)ved on a rotary 25 evaporator and the aqueous
resi due was neutralized with68odi um hydr ogencar bonat e

R e ST I T
dryress/ Enememﬂmmﬁusmm Merfadehoednlemd adggates{ltu mH 2 with

0.1 Eﬂggégggrer ¥? ﬁ%ﬁg@v&éﬁé gﬁ%rac&r&td[&t (e1q6 mg) was obtained as

aWWQ@Wg@;etonltrlle and adj usted to pH2 with 0.1 N
After freeze-drying overnight, the desired -
5 LC- Mﬁoﬁh(ﬁ { OBanifg) was obtained as a white powder. 5
' _ (B): 1.06 mn; [MH+]: 375.1 Exanple 37:
' [M+l%|%¥3§(5( ) - 6, 8- Di chl oro-2-cycl opropyl -1, 2, 3, 4-tetrahydr
oi soqui nolin-4-yl)- phenyl] pyrrolid in-2-one HCl | 0
A XX7 10 d The title conmpound was synthesi zed '
Exagipie 87 nty[2-(&j&8-{iéh of-B-oytiobtapyd-122,8 vistetahggsdisoquinolin-4- yl)
: 4-t et rahydroi soqui nol i n-4-yl) phenyl am ne
phelz)gl)%)y '%’ % anal ogously to exanple 36. LC-M5 Rt

(B): 1.12 mn 15 [ MtH+] : 401.0 Exanpl e 38:

1-13-((S)-6, 8- Di chl or BCP- e 1, 203, 4-tetrahydro:

i soqui nol i n-4-yl)phenyl]- plp di n-/2-one OnN d WN
r N

ad 20 Starting from
~(S)-3-(6, 8- d| chl or o-@- nethyl - 1,2,
olin-4-yl) -- --------%

et r ahydr oi soqui n

10 | cl
The title compound was synthesized startlng from 2-((R)-6,8- d:chioro-z cyclopropyl-
1,2,3,4- tetrahydrmsoqumo!ln 4- yI)phenylamine (example 41b) analogously to example
36. .

LC-MS Rt (B): 1.12 min:

15  [M+H*]: 401.0

Example 38: 1—[3—((8)-6,8—DichIoro-2—methyl-1 ,2,3,'4-tetrahydroisoquinoiin-4-yl)pheny|]-
piperidin-2-one ' |

Cl

, Cl
20 Starting from (S)-3-(6,8-dich|oro-2—methyl-1 ,2,3,4—tetrahydroisoquinolin-4-yl)-'



WO 2006/ 074813 PCT/ EP2005/ 014127 70 phenyl am ne
(enantionmer B, preparation as described in
W2004085404) and 5-val erol act one,

1-[3-((S)-6, 8-di chl oro- 2-net hyl -

et rahydr oi soqui nolin-4-yl)-
Wogﬁ@ﬁé’i’?’&t erl di n- 2-one was synt hesi zed anal oggggm;mosmmz'f
exanple 35. LGCMS Rt (B): 1.05 min; 5[I\/HrH+] 389.1
Exanpl e 39: 70

L S A S

O-vaternltactalie, Me]3-((8)-6 8 dmhloro-2-methyl-1,2,3,4- tetrahydrmsoqu|nohn-4-y|)

or.oet h hi or o- 2~ et hyI 1, 2,
Phe@'ﬁ?‘@%{‘i’%ﬁﬁ?%%@%awh@ f%@@@ﬂ'fy L@?ﬁémﬁ%m ®a3% -N C
LC- MS ROB)HM Y5 mid, _

2-('6, 8- D| chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqui n
[M+|ah“] 384-4y! ) phenyl ani ne (100 ng, €nantioner B,
preparation as described in W2004085404) was
di ssol ved in absolute 15 dichloronethane (5 m) and

el wi ) ¢
Exaffls 36 IR STibAS eyt 2t SEIE byl sBan g ionenyir
imidehaidin-2tanehydrechiefitet o stand overni ght. The next

day, further 4-nitrophenyl chloroformate (10 ng) was

added and. the m xture was red gt roomtenperature

for 1 h. The reaction m xt foncentrated to

dryness under reduced press he residue was

di ssolved in 20 absog] ute di chl oromet Bne (5 m). After

addi tion of triethylam.r 3 a solution of

2- chl or oet hyl am ne hyd Q-@l ng) in absolute

di chl oronmethane (3 m) ™ aetdhed dropwi se-and the

m xture was stirred at raoaomtenperature for four

hours. ¢l

10 a) 1-(2-Chloroethyl)-3-[2-((R)-8,8~dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)-

15

20

phenyllurea

Cl

Cl
(R)-2-(6,8-Dichloro-2-methyi-1 ,2,3,4-tetrahydroisoquinolin-4-ylphenylamine (100 mg,
enantiomer B, preparation as described in WO2004085404) was dissolved in absolute
dichloromethane (5 ml) and admixed with stirring with 4-nitrophenyl chloroformate

_ (79‘ mg). After stirring at room temperature for 4 h, the mixture was left to stand

overnight. The next day, further 4-nitrophenyl chloroformate (10 mg) was added and .

- 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
absolute dichioromethane (5 ml). After addition of triethylamine (180 ul), a solution of
2-chloroethylamine hydrochloride (61 mg) in absolute dichloromethane (3 mi) was

| addec_i dropwise and the mixture was stirred at room temperature for four hours.
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with eﬁtasﬁsm ga

WD 2006/ 074813 PCT/ EP2005/ 014127 71 Subsequently, the
m xture was adm xed with further nethylene chloride
and dilute potassium carbonate solution and the
organi ¢ phase was extracted three tines with dilute

[ carbonate solution. After drying over
WO%&&%@??% sulfate and filtration, the organi ?CEﬁ}ag%OOS/OMIﬂ
was concentrated and purified by neans of preparative
HPLC. The 5 fractions conpri$itng product were
SubSeGRARRA the R Ll v
uoSETRAGE the PRGRAC I WA BRI g dilte
potasisium sarthonatesolatiolh and tihy drgeayen pham)wasesxsrabtml threeafimes with

dilut SN S att SPLieN e AR O REGhe4IUg Suals and fitration,

 the GRGARSHREBeSWAS BbRceritRiyd ‘éﬁa%urlfflblfj‘b?rrﬁg?iﬁi‘l  preparatiye HPLC. The

concentrated to dryness. pro
fraclignsecanpasing groduet M@ralsomtblm@j tha aostomitrile w@svhamqwed on a rotary

evaqo]r%tc% gpuq é'lﬁ[r %‘Fé%’r')é rgsgiblgﬁ@% ﬁéﬁtr%lfz)%gﬁglm§?turated sodium
hydnogedmbndtenscﬂumeam dmﬁétb@fthﬁé% tiRes with ethyl acetate. After the

(2 Chloroethyl) 3-[2-((R) -
combmd&thbraszeﬂzatﬁmaﬁres ag, @mdr&d avs/dnagrResiumeulfate, dhgy were

oy RS Ao Sp S b G D

L C-M8rRioiBt €06Mdingrg) . After stirring at roomtenperature
for four hours, a Ilittle nore potassium carbonate (7

[M+{) 41ds! added. After being left to stand overnight,
- the DVMBO was renoved under reduced pressure, the
resi due was admi xed with a little 20 water and

b) 1$ZH(R)38, sm@@ldrozmrhémypwr@attb@raﬁ EroRIqutriciA-RAHHHY |-
{s

resulting m xture was subsequently extracted three
’m'd@mﬂg@ #rane ydrarieddet hane. - The conbi ned organic

- EIRERIE S By T2 ML T BB Mk dRbTRpBIc4--

phery]aps=r a:to wg) ek @isstvdingdbsolutedM8at (el firhixed with stirring
renove [ urity, so that a further chronatograp h¥1
&{Qn %(1409093 Afigytring abegorn tergperature forfour ours, a

little %ﬁ%%&%@ﬁgﬁ%‘%ﬁ&h&@@ ARdPbei JQ{‘%ﬁgb%?éhd overnight,

rac OI’]S wer e concentrate
the MBQ Was rremmle@ under sadused peesduyref theazsiddeiveak avﬂmtxed with a little

dr ochloric a LC- M5 Rt
wateq aag s,rixlt cf msilwp éonéte SO dtl%n and the resul m& mixiure was

. subsequently extracted three t|mes w:th 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 possible to remove

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

25

30

dichloromethane/methanol within 80 min). The clean fractions were combined and
concentrated to dryness, and the residue was subsequently freeze-dried with water

and a little hydrochloric acid.
LC-MS Rt (B): 1.00 min;

[M+H*]: 376.0

Example 40: 1-{2-((R)-6.8-Dichioro-2- methyl -1,2,3 4—tetrahydr0|soqumol|n-4-yl)phenyi]
1,3- dlhydro:rmdazol 2-one hydrochlorlde '



Exanpl e 40:

1-[2-((R) -6, 8-Dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq

ui nol i n-4-yl)phenyl]- 1, 3-di hydroi mi dazol - 2- one

hydr ochl ori de WD 2006/ 074813 PCT/ EP2005/ 014127 72 N

A a) 1-[2-((R)-6,8-Dichloro-2-neth

Wow%@l‘/ﬂmt etrahydr0| soqui nol i n-4-yl) phenyl ] - SPFE/EPZOOS/OI‘””

2-di et hoxyethyl )urea 0 ONNH Cl HO O Cd 5

(R)-2-(6,8-Dichloro-2-nethyl 72, 2, 3, 4- t et rahydroi soqui n -

ol i n-4-yl ) phenyl am ne (75 ny enantl oner B,

preparation as described i " W2004085404) was reacted

anal ogously to exanple 25 th ni t rophenyl

chl oroformate (64 ng) and s ~---. Wi th

2, 2-di et hoxyet hyl am ne (46 ng). LGV R (B): 1.14

mn: 10 [ MrH : 466515

1-[2-((R-6,8-Dichloro

ui nol i n-4-yl) phenyl ] - ¢ Q[ m-dazol - 2- one

hydrochl oride 1-[2- ((R) 6, 8-Di chl oro-2-nethyl -1, 2,

3, 4-tetrahydroi soqu i nolgn-4-yl)phenyl] 15

3-(2, 2-di ethaxyet hyl )urea (65 ng) was dissolved in
a) 1421 {R)eB, Beﬂ)idhbﬂ)-Q medhyah@, Sﬂhiﬁtmdy@bismmllhmgpmra%m]e :

f.or. ou Subsequently, the m xture was adm xe
3-(2\r ‘i"ﬁﬁwa’ﬁ’@ YRHEPA neutral i zed with saturated sodi um

hydr ogencar bonat e sol utiop, After extracting three
times with ethyl acet atc i ned organi ¢ phases

1, I%C?’ 4-t et rahydroi soq

were dried over magnesi wq _sulfare, filtered,
concentrated and purifieddy feandibf preparative
chr omat ogr aphy. 20.The.fracti ons comprd.si-ng product

wer.e conbi ned,: the nitrile was renﬁlved on a
. ~ r
Ci :

, (R)-Z-(6,8-Dichloro-2-methyl-1 ,2,3,4-tetra_hydroisoquinoiin-_4-yl)pheny!.amine (75 mg,

enantiomer B, preparation as described in W02004085404) was reacted analogous!y

to example 25 a) with 4-nitropheny! chioroformate (64 mg) and subsequently with

2,2- dlethoxyethy[amlne (46 mg).

 LC-MS Rt (B): 1.14 min;
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[M+H*]: 466.1

‘b) 1-[2-((R)-6, 8—Dich|dro-2-methyl—1 2,3,4-tetrahydroisoquinolin-4-yl)phenyf]-
~ 1,3-dihydroimidazol-2-one hydrochloride

1-[2-((R)-6,8-Dichioro-2-methyl-1,2,3,4- tetrahydrmsoqu|no||n-4-yl)phenyl]
3-(2,2-diethoxyethyl)urea (65 mg) was dissolved in formic acid (0.4 ml) and stirred at
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.
The fractions comprising product 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 w:th ethyl acetate. After the




10

rotary evaporator, and the aqueous residue was
neutralized with saturated sodi um hydrogen carbonate
solution and extracted three times with ethyl acetate.
After the WD 2006/ 074813 PCT/ EP2005/ 014127 73
' et hyl acetate phases had been dried ogver
Wo?@'gﬁ gsglr'r\ sul>/f at e, theypvvere filtered and PCT/EP2005/014127
concentrated to dryness. The residue was taken up with
aqueous HCl and freeze-dried3 LCMS Rt (B): 1.05 min;

comprie o) S SRR reen gried guer maogesiury suffetey ey were
fllter@idarqijd:mtnjeintratho)drypdamWﬁd feisiivel wals teked, ub- witlhaquétils HCI and
. \\ 0/ N d 10 a)

ree.zLe (jﬁ'eﬂm nophenyl ) - 2- [ cycl opr opy] ( 2, 4- di chl or obenzyl ) am

LC- ngjgp{g)am@lg, 2-{2-[cycl opropy] (2, 4-di chl or obenzyl|
) am no]'- 1- met hoxyet hyl }ph a nylami ne C \ | / NH Cl
O .

[M+H+]3$ab1a) 72 N NOH
N-(2-{2-[ Cycl opropyl (2, 4-di chl orobenzyl ) am noJ - 1- hydro
xyet hyl } phenyl )acet amide 15 (46 g, obtained

i ST BT S A8 2 i

phemd]tiultamlrdlmﬁ,zadm)eﬂ thereto with stirring and then the.
m xture was refluxed for 10 h. To conplete the

reaction, solid sodium nethoxXde (10 g) vvas added and
the m xture vvasrefluxedfo u . For

L

a)_1—(2—Aminophenyl)-2-[cyclopropyl(2,4-dichIorobenzyl)amino]ethanol and

. 2—{2—[cyclbpropyl(2,4-dichlorobenzyl)amino]—‘l-methoxyethyi}phenyl_amine

15

20

Ci _
75
’ N
| OH
Cl

N-(2-{2-[Cyclopropyl(2,4-dichlorobenzyl)aminol]-1-hydroxyethyl}phenyl)acetamide
(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 compiete the reaction, solid sodium

methoxide (10 g) was added and the mixture was refluxed for a further 4 h. For
workup, the reaction mixture was 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 chloride solution, then dried with magnesium"sulfate, filtered and

concentrated. After chromatograp_hic purification on silica gel, 14 g of
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wor kup, the reaction m xture was subsequently added to

1.5 1 of ice-water and eluted 20 three tinmes with

et hyl acetate. The conbi ned ethyl acetate phases were

washed once wth saturated sodium chloride solution,

t with magnesium sul fate, filtered a
Wocigﬁg'gg%%tded After chromatographic purificat ?gﬂ"/}aEZOOS/OMIN
silica gel, 14 g of WD 2006/ 974813 PCT/ EP2005/ 014127

74

- L I
1 (2&@@@@@&[@%]%%%@@ &@ﬁl@%ﬁé&xﬁaﬁirﬂ?&?éﬁéﬁnzy ) am
LC-$. 18t ot .03 min;

% cycl opropyl (2, 4-di chl or obenzyl ) am no] - 1- net hoxye
[M+ hi%%l’iinyl amine 5 LC-MS Rt (B):1. 18 mon; [ Mk

15,6952 U8 ol P GRS Sl apiarine
LC- l‘ds Rl’e(sﬁjﬂl b2 chifwel ow f or
(2-am nophenyl ) -2-[ cycl opropyl -

[M'*”f("’Z] #6§i&hl or obenzyl ) ani no] et hanol under b), be

ana S Sl YA 45 B AR iy o of soqu

- -68D|chloro cycl opropyl - etra roi s
24 @éf{h cpr@pﬁﬂzxd)qymmg]@ém@ncgmﬁ@r hie cyclized with sulfuric atid to give

OGP LA o R o B

2&&&%@?@ DRI RS-

The tiaeerfrativhs phs 2yl Q@UB@criBé)d below for 11 (.’% ammo;t)henyl -2- (gcyclopropyl-

tions, conc ri C acl

| and Q%@ @h)d@fﬁlgrcﬁg-@y%%pf Gf: %W@%@SHW dggbﬁenyiamlne

15

20

25

.was stirred at rog enperature for apg 7 h and
then at 45C for I n the course of Wwhieh the

di chl or onet hane evapoer slowmy. After jst an'ﬂleng 20
at room terperg uré.overni ght, the reacti‘an was
conpl eted by )

keepi ng the peratNre at 65C for AfN; erward,
the reaction T e added to iQ

adjusted to p |11 with N sodi um hyd
sol ution. The water phase was extracted three ti mas

1-(2-Antihophiertyl joz-feyetdpropyl( 2T feiichiorobenzyl)amino]ethanol (14 g) was
dissolved in dichloromethane (250 ml) and cooled to 0°C with stirring. Under cold

dropwi se. After tddltlon had ended e mxture

conditions, conc. sulfuric acid (50 ml) 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 dichloromethane evaporated slowly. 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 to ice-water and adjusted to pH 11 with 10 N sodium hydroxide

~solution. The water phase was extracted three times with dichioromethane. The

combined extracts were dried over magnesium sulfate, filtered and concentrated. The
crude product (12.3 g) was c_hromatographed on silica gel {1:1 to 4:1 ethyl

-acetate/n-heptane). The resulting purified racemic product (10.7 g) was subséquently'
. separated info its enantiomers by means of chiral HPLC (Chiralpak ADH/45, eluent:
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conmbi ned extracts were dried over magnesi um sul fate,
filtered and concentrated. The 25 crude product (12.3
g) was chromat ographed on silica gel (1:1 to 4:1 ethyl
acetate/ n-heptane). The resulting purified racemc

0.7 g) was subsequently separated | '
WO%ﬂgM%s{sl HPLC ( Chi ral pa?&%ﬁké@yo”lﬂ

enantioners by neans of chiral
el uent: WD 2006/ 074813 PCT/ ERP2005/014127 75 20:1:1
hept ane/ i sopr opanol / met hanol 7%0. 1% TFA). 7 g of the

20:121 héBﬂar@/@oﬁhoPBhem%afa%‘rh@Hf/g 1,2,3,4-tetrahydrois

oqui nolin-4 henyl am ne |ch elutes first and

79 @f hed-(R¥6, %adp?l@bmyclepmwh@ 2,3, 4-tetrahydrmsoqumgln&—él-yl)
1,2,3,4-t

phedihinils P 3tbf Rt it A RoP BIa mPts Sondi fbthgn he.

2-(($)08, @-dléhlbftﬁ%f_cl:)/@wb%@/l 'ﬁFé\sﬂﬂEétﬁahydgiédffﬂmé‘lﬁL@)( fﬁﬂéh‘ﬂﬁmme P2

i ral pa | uen
werg gptadned Instbﬁﬁ@rpﬁl&%thaﬂb@MQITFAmim % TFA Flowrate: 1
Chir ’ng!i& at 30C 10 P1: Rt: 7.27 mn P2: R: 12.81 mn

Colyrn:(CyalpaiBAQIHUE 0250 RACH edrapr opyl - 1, 2, 3, 4- t et r ahydr oi
i, nal.in-4- enyl ]- thiocarbanate o H d W
Elue\n?%)/w heptang/isopropgno]llmethanol +0.1% TFAQ

Flov@ra(téR)P'ﬁ/nﬁ D afb@r o- 2- cycl opropyl -1, 2, 3, 4-t et.r ahydr oi s
oqul no 2 yI') phenyl am ne (300 ng) was dissolved in
P1: Bbs?oﬂlt‘mnTHE (5 m) and phenyl chlorothioformate (75

, ')Evéj ssolved in absolute THE (1 m) was added
p2: @LJ L@ MThe reaction mixture stirred at room

tenperature for 4 h and stood overni ght. The sol vent
was .t hen renoved and the 20 residue purified by neans -
¢) Phanyb i ()4, 8-dichimoe2-cybloprapyed | 3 4-tetrapydrsisogupradidweyl)phenyi]-
thloc%eﬁnaféo”b' ned, the acetonitrile was renpved on a
ary evaporator, and the aqueous residue was

neutralized with saturated _sQdi um hydrogencar bonat e
solution and extracted t ree\ [ with ethyl
acetate. After the conbi ngd /L yI et at e phases had

jeeNs

Cl
2—((R)—6,8-Dich[oro—Z—cycIopropyI-1 ,2,3,4-tetrahydroisoquinolin-4-yl )phenylamine
(300 mg) was dissolved in absolute THF (5 ml) and phenyl chiorothioformate (75 pi)

- dissolved in absolute THF (1 ml) was added dropwise. The reaction mixture stirred at

room temperature for 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 aqueous

 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 magnes:um sulfate, they were flltered and concentrated to dryness.
LC-MS Rt (B): 1.87 mln |

[M+H*]: 469.0
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- standing gversighd i adraazat cakineh the seivaaka
: evap@fa‘i&f off 2R d tﬁ@rFBé:BSQ mﬂs[%rgt%ga&@% aﬂgﬁ?gﬁep%?%\%eﬁﬁLC A'he

been dried over magnesium sulfate, they were filtered
and concentrated to dryness. 25 LCMS Rt (B): 1.87
mn; [M-H+]: 469.0 WO 2006/ 074813 PCT/ EP2005/ 014127
76 d

WO 29’0({6?0(}(4%?0 6, 8-Di chl oro-2-cYcl oproPY! -1, 2,3, 4-%‘?@@‘%/014127

0l SO [in-4-Yl)phenY]l - thiazolidine-2,4-

Phenyl

[2-((R) -6, 8-dichloro-2-cycl Jrﬁopyl 1, 2,3, 4- tetrahydr0|
soqui nol i n-4-yl)phenyl]- 5 thiocar barrate (50 nmg) was
di ssol ved in 30% sodi um net hoxi de sol uti on i n nethanol

d) 3-@5((Ri-p.8-Birhlerosgeydopmpyl-i 123 drtetrahpdrgiso guinaliod! -glphenyl-

W -air gun. The clear solution was stirred at .
thlazeﬂfbcgﬁ?%ezﬁ;&op}t ure for approx. 3 h and left to stand
Pherg)vl 6{241( 8 d[&hlb&ﬁgttfsfﬁtdp)‘op)ﬂh@ Beatatrmdmugéqlr @ommi—yl)phenyl]

wat er_and extracted three times th

th!OCé&h@mataéée 5&@ Wﬁ%élsé@%ﬂrﬁ@éoe’w@@@ﬂtmmldﬁ m!utlw trhmethanoi
f
(5 mITBEEHLLHR, ot tl‘?%]?hrxth W ne az%gé‘&ql;f\&gg%mdt% @]edm clear

rude pro us o Ssol

 solutishsedsisiirredat todne tempataturieder érSprS;an)h amd! | elftr toradare byérnight.

SubsElSH e A A P PR S ted M AR NG SEBORG) hige tmes

~ with i’chrﬁﬁé&%ta Thé%rﬁ]:ﬂn@d’ %Rﬂé&gtwérﬁ cffie gir\ﬁiﬁ? ﬁfagﬁ@@iuﬂ?&ulféteeﬂltered

vent and the excess acid chlioride were- evaporat ed
and eshceninatedh & he esudr progast rusi @btaMedj4ﬁew1bN@s dissolved in absolute

meth B ¥ Rirld oD M ad Braried el b oiee” B it Ve a8t The
mixtur® Waks)stin@dedtabaiiem ity d itAGu@RItorl 85imaistunsesr 3 h. After
neutralized with saturated sodjium W){dro gencar bonat e

the exaeps agibehiprde were

over naghesrum s
fracti@mmcmprlahgcbrbductwe&&mﬁm@@rt’héme(ci’ﬁtrlt@\)va_sfrembeed on a rotary

re ul ti reS|due 15 20 s . di lved in
evapqiaaly Aol i ARUERYS! essﬁq'%g\%v@'f setffalizschih satuseied sRsium

hydro%@glr@ﬁr;bgﬁgté @uﬁg‘?%ﬁd (e%ﬂjalé chr i APEmEE ?mtﬁyl' htate. égter the

combibeshgthygl aastate phases had been dried over magnesium sulfate, they were

fiteregi i o4 P ngesh s Resk. i Bodprd an) of tap Sra il reyidds 15 mo)
was dissolved in water/acetonitrile, a little hydrochioric acid was added and the clear

solution was freeze-dried overnlght
LC-MS Rt (B): 1.40 min;

[M+H*]: 433.0

Example 42: 3-[2-((R)—6,8-DichIoro-2-methyl—1 ,2,3,4-tetrahydroisoquinclin-4-yl)phenyl]-

thiazolidine-2,4-dione
O
j\/s
m :
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S O/ N-11 C WD 2006/074813 PCT/ EP2005/ 014127 77
(R -2-(6,8-Dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soquin
ol i n-4-yl)phenyl ami ne (enantioner B, preparation as
descri bed in W2004085404) was reacted anal ogously to
1. The crude product exhibited a do '
WOS |de£§ ?cal mass in the LC M, so that theuﬂ\:/\g/]iileﬁ]-'ﬁ5"014127
pr oducts were separated by mé.;ms of preparative HPLC
and 5 subsequently identifie In addition to a
(R)- z:wws«mmt@g rh& L1 ,Qm,4tteﬁ~ahwois@g?tndnﬁal-yl);bmwrﬁunBl

and P2 were isolate

(enaptigrpe] B, peepagatian as ﬁewme(daoolvmﬂomﬁﬁ@%éras reasied7apglogously

1o exffiod 4] Td chid Bodhel by Bidf oyl Sbatc & Blpfchy mdt in the L.

MS, ol 1hait5hda12w0 brdductSwebe édparh'.ﬁedl'lby reartd) of ;:ifefo'@ra(cme HPLH) and
subngu?rE;Sy ldgngépqn?wgddﬁlgn[tmntq@mqjeq frﬁcﬁﬂm tgg dwo mj@tlonal
,719709(m1H) 6.72
:som%iéi ]%EI)HPZH“M%YSF?EEQ 4.35 (d, 15 Hz, | H),
P1412(m1H) 365(d 15Hz 1H),3.50(d, 15 Hz,
% %17(%%% 2.48 (m with DMBO, 2.33 (s, 3H
Nﬂ? 6% ter natlve synt hesi s: Wen chl oroacetyl
qu)-}. 6e was used instead of bronpacetyl chloride,
i NTY P2 was obtai ned which, according to

1H NMF@?@@@MHE mﬁgl nge\fg 51)P|73285’\)l|5§| gbwjy? ggg m-g%?;d_ (8 1M), 4.51 (d,

<10% accor
15 HRECATHERRGARA013 Hz7 1 R 4Bb8dm) € H)33.64 (d 15 Hz, 1 H), 3.50 (d, 15 Hz, 1

. H) Zﬁo[én(ﬁﬁi gﬁ?ﬂa Ch'h]%ﬁs%)”‘itéy{ ?3!—6 T’ p4p t]et r ahydr 0i soq

LC-MS Rt (B): 1.14 min;
[M+H*]: 407.0 .
TH NMR (500 MHz, DMSO-dS): 7.52-7.26 (m, 4 H), 7.19-7.09 (m, 1H), 6.72 (s, 1H),

4.49 (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 (¢,

15 Hz, 1 H), 2.72 (m, 1 H), 2.48 (m, with DMSO), 2.33 (s, 3H) [in ppm]

Alternative synthesis:
When chloroacetyl chloride was used instead of bromoacetyl chloride, mainly P2 was

obtained which, according to preparative HPLC, was only slightly contaminated with

P1 (<10% according to TH NMR).



oxazolidine-2,4-dione 0O NCO O / NdO a)
[2-((R) -6, 8-D chl oro-2- net hyl -
1, 2, 3, 4-tetrahydroi soqui nol i n-4-yl)phenyl- 5
car banoyl | mret hyl acetate 0 HCl d \/O WIII 0 d
WO £@67&4§§?8 Di chl oro- 2-met hyl -1, 2, 3, 4- te”ahydé@*r&ﬁ%h@mlﬂﬂ
ol'i'n-4-yT) phenyl am ne (300 ny, enantloner B,
preparation as described in 2004085404) was
di ssol ved in absolute THE ( m ) and adm xed at room
Exarﬁlﬁm @t[gr(@a)ﬂﬁtdﬂD&,widrbmﬁueﬁwm g%-téﬂen@&aﬂ@émhomm yl)phenyl]-
di si | azi de sol ution (0. Min THF). After
oxazalidine-adeetgacet yl chlorlde (77 pl) was added and t he
m xture was stirred at room fenperature for 2 h.
Subsequently, the reactiof” Mxture S concentrat ed,
the resi due was dissol ved hyl agetate/water and
basi fied with sodi um hydr ogegcars e solution, and
the phases were separated. 7The adueohs phase was
extracted three ti d et hyl te. The conbi ned
15 extracts were dried n@si um sul f at e,
filtered and concentr ategs~380Nng of the desired
product were obtained. 40 ng thereof were dissolved in-
~acetonitrile/water, aci@ified with O. 1 N hydrochlorlc

acid and freeze- drled LC-M5 Rt (B): 1.
a) [24(Rore. - th;blpr@Ztetjwl -1,2,3,4- tetrahydronsoqu|nolm~4—yl)phenyl-

5 carbe%éﬁ ngétﬁi(fgﬁqa chl oro-2-net hyl -1, 2, 3, 4-t et rahydr oi soq

enyl] WO 2006/ 074813 PCT/ EP2005/ 014127

10

15

20

79 2-hydroxyacetam de ©\

(R)-2-(6,8-Dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinoiin-4-y|)_phenylamine (300 mg,
enantiomer B, preparation as described in W02004085404) was dissolved in absoluie
THF (10 m!) and admixed at room temperature with stirring with sodium hexamethyl-
disilazide solution (0.5 mi; 2 M in THF). After 30 min, abetoxyacetyl chloride (77 )

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 solution, 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 hydrochloric acid and freeze-dried. |

LC-MS Rt (B): 1.02 min;.

- [M+H*]: 407.0

“b) N-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
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| [2-((- 4 BEORRRY A

O d HOH d '

[2-((R)-6,8-Di chloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqui

nol i n-4-yl ) phenyl - carbanoyl ] met hyl acetate (180 np)

was di ssolved in nethanol (5 m). Wth stirring, 5

P@@ﬁ{ carbonate (305 ng, finely powdered)

wo g@f ed 3231 the m xture was then stirred effi cll’agﬁﬁ‘l;mgts'qnﬂn

roomtenperature for 4 h. Subsequently, the solvent ‘

was evaporated off, and the'fesidue was taken up in
2-hyéidyhestegtidd € and washed three times wth water. The

et hyl acetate phase was dried wth magnesi um sul fate,

filtered and concentrated f the desired

product were obtained. 10 B): 0.94 mn;

[ MFH+] : 365.0 c)

3-[2-((R) -6, 8-Di chl oro-2-net hyl - ﬂ 2, 3{ 4-tetrahydroi soq

ui nol i n-4-yl ) phenyk}.: oxazolkdi ne-2, 45di one 15

N-[2-((R) -6, 8-Dichlor { -1, 2,3, 4-tetrahydroi soq

ui nol i n-4-yl ) phenyl] -2 acetanm de (20 ng) was

di ssol ved in absol ute and reacted at room

tenperature with sodi umlhexanet hyl di sil azi de sol uti on

(0.5 mM; 2 Min THF) w - stirring. Afterward,

z : : e e
e P e Rl T R AP
carba#hbelimsthyhdcatgteo (@0nghtvas tdiesoheaicini roathanest (& @l)wasth2€tirring,
pota%@@%%&%ﬁ%ﬁéﬁ&ii@a&u@ Srfa 5 \?vég:ﬂvqegdﬁpl anndet‘iwgyr{ﬁxture was then
i : 4 &N

sttrreﬁ%ﬁ&gﬁﬂﬂﬁﬂ Wh Eeﬁnﬁ&'afﬂrbq p 4 @ gubgéqtpé}ﬁ@/feg]?’@(gt |fent was

separ at €d.- The aqueous phase was extra ree

7

_evapprated offi ahd thenrasicisewas éakerhep boethiyhacetsta and washed éhree times

. ' i.t.h nesiumsulfate,, filtered and o e
with {3leFC o i SBRREE plighies Hbo i kesfNhsuase, Gjered ana
conceniedatal 60 d Blife ddstretimredictvere ¥ainedng product

were conbi ned, the acetonitrile 25 was renoved on a
LC-MDRuLE): 8Bt or, and the aqueous residue was
| ized with saturated sodi um hydrogencar bonate
IM*@EME?{% and extracted three tinmes with ethyl WO
2006/ 074813 PCT/ EP2005/ 014127 80 acetate. After the
conbi ned et hyl acetate phases had been dried over
c) 3-[Re((fRe6 8dbichiubiZatrethyltied, 3wk tadrahytaiseglinolin-4-yl )phenyl]-
clo.cegt{at ed to dryness. The residue was dissolved in
OXAZQUEYIFacBPOfi tril e and the clear solution was

N-[2-{(RIFZEDMHISD-2XSERYIND. 3 4 eBhyirofsBBuinolin-4-yl)phenyl]-2-hydroxy-
acetamide (20 mg) was dissolved in absolute THF (2 ml), and reacted at room
temperature with sodium hexamethyidisiiazidé solution (0.5 mi; 2 M in THF) with
stirring. Afterward, 1,1-carbonyidiimidazole (13 mg) was added and the mixture 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 magneéiurﬁ 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 neutralized with

saturated sodium hydrogencarbbnate solution and extracted three times with ethyl
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desired product were obtained. 5 LGMS Rt (B): 1.09
mn; [MH+]: 391. 0 Exanpl e 43a: -
3- [2 ((R) -6, 8-Di chl oro-2-cycl opropyl -1, 2, 3, 4-t et rahydr
oisoquinolin-4-y|) phenyl ] oxazol i di ne- 2, 4- di one
wo Bligamgride \ HO N G W F d 10 Anal ogoyatpci8onaszy
e sequence in exanple 43, 25 ng of the title
compound were synthesi zed. i chl or onet hyl
chl oroformate was used in t cyclization step instead

acetdte. Afted tHeasdabivkd gty daealte phades Rad feenzRicdr ovien gnagifesium
carried out in the presence of hydrochloric

sulfatgs itey wers ftereg)andicaiceniratedi v cprmnegq Theregideganas dissoived in
wateﬂfalfgt_op t%e_ d8t-h|3i sfoéunzon was frie_efeéjrﬁd 4oveninlg E );1 grrgg Seg Ct{he

desir‘e'drmbﬂmtéweyﬂe)cﬂﬂalngu] mor phol i ne- 3, 5- di one

“ifl oro cetic acid salt O FO HO) F F\%N d 00
6@5'2@06/ 074813 PCT/ EP2005/ 014127 81 a) 4

il ) - 6, 8- Di chl or o- 2- net hyl -
[M+|_§]23§4§ t et rahydroi soqui nol i n-4-yl ) phenyl -

car bam)yl ] met hoxy}acetic acid trifluoroacetic acid

Example 433 3- [2 {(R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4- tetrahydr01soqu1nolm-4—yl)

0O
NJS
O

O

phenyl]oxazolldlne-.? 4-dione hydroc:hlorlde

~ Analogously to the sequence in example 43, 25 mg of the titie compound were

synthesized. Trichloromethyl chloroformate was used in the cyclization step instead of
1,1-carbonyldiimidazole and the freeze dryihg was carried out in the presence of
hydrochloric acid.LCMS-Rt {(B): 1.31 min;

[M+H*]: 417.0

Example 44: 4-[2-((R)-6,8-Dichloro-2-methy!-1 ,2,3,4—tetrahydreieoquino[in-4-yl)phenyl_]-

morpholine-3,5-dione friflucroacetic acid salt
. o .
F
HO/UY @\ 0
o UL
Cl : )\/0

Cl
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HOF ~O FF/ N C HO HOO d
(R -2-(6,8-Dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soquin
ol i n-4-yl)phenylamne (70 ng, 5 enantionmer B,
preparation as described in W2004085404) was
in absolute dichloronethane (5 m)
WO gé&?@4§39and adm xed with diglycolic anhydri dP&’Féi})mOS/OMI”
- The m xture was stirred at roomtenperature for
several hours and left to st®hd overni ght. After
a)4 ﬁﬂqgﬂ) -08- chhl‘dﬁé—bt\‘ﬁéﬂﬂﬂl-g' % SQﬂ !e?raﬁ?ﬂbﬂi’éddi‘ﬁdi%ﬁdrﬁfgbheﬁﬂe
ure was stirred left to st
carbwevﬂmgmoxy)meéﬁ aptdetnﬂuomwtmaqldméh renoved, the
resi due 10 was pur|6| ed by nmeans of preparative HPLC
The fractions conpri[sin pruct vvere conbi ned and
the acetonitri I otary evaporat or
and t he aqueous cdried. LCM5 Rt
(B): 0.93 mn; [I\/H—|+]: 423:[1

4-[2-((R) -6, 8-D chlao- tetrahydr0| soq

ui nol i n-4-yl) phenyi] - e- 3 5-djone
trifluoroacetic acid sa ~

{[2-((R)- 68D|chlor02msthyl- HO™ ~O

1, 2, 3, 4-t et rahydr oi soquiGhol i n- 4-yl ) phenyl car banoyl ] -

RS Roknrethiish 2t btelishy o thnraTons bensaine (70 mg,
enan%Drélé %pﬁé‘g;gd?agtzrptg g%gg t dwamidp@%ﬁggﬁf@aéggsgtv)ed in absolute
dlchltamrmejbame &) withy stirringrarsbadmided withu diglycafic anhydael (2gmg).

e LA R A
overrggﬁi N’t@a ééél‘tlgﬁ ®f RHtHET gy SoticErHRIral (26 hepatn l'n‘ﬁ@ure was stirred

pro uct - cont al ni ng fracti ons were conbi ned
for 14 hawd left to standeavernight. Afterthie splvepthag been remgveass the residue

was élﬁz{ﬁg]lbyp%gghgbf Egp%g%’v !Z[ﬁ@ T?}g%A%P %ﬂg @o%‘%&%g pr%%uct were

.combined and the acetonitrile was removed on a rotary evaporator and the aqueous

residue was freeze- drled
LC-MS Rt (B): 0.93 min;

[M+H*]: 423.1

b) 4-[2-((R)-6,8-Dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-4-yhphenyf}-
‘morpholine-3,5-dione trifluoroacetic acid salt

4 {[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoguinolin-4-yl)phenylcarbamoyl}-
methoxy}acetic acid trifluoroacetic acid salt (50 mg) was dissolved in absolute
dichioromethane (2 ml) with stirring and admixed with Hilinig'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) and Hiinig'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
“acetonitrile and freeze-dried.

LC-MS Rt (B): 1.07 min; -



Exanpl e 45: -
3-[2-((R)-6,-8-Dichl oro-2-cycl opropyl -1, 2, 3, 4-t et r ahydr
oi soqui nolin-4-yl)- phenyl]oxazolidin-2-one Ii 0 C
W HCI d 5 a) 2-Chloroethyl
8- di chl oro- 2-cycl opropyl -1, 2, 3, 4 t
wo é@(ﬂs&‘ﬁg}fn 4-yl)- phenyl]carbamate \ C ' eﬁéf}iﬁﬁ"%“““”
VNCI
2- ((R) 6, 8- Di chl oro-2-cycl or§2opyl 1,2,3,4-tetrahydrois
[M+ I-P'ﬁ“ |n 4-yl ) phenyl am ne 10 (400. rTg) was di ssol ved
a soI ute THE (25 m), and 2-chl or oet hyl
chl oroformate (102 ng) was added with stirring. After
stirr roomtenperature for 3 h, the Mtu e

ExarTile 45 4131 URHO S0 RIHIGIRTE P8y bR daetramichoparypBih-4-y1)-
phenwgaﬁﬁlh_e%bﬂge purified by neans of preparative

racti ons conprising product were conbi ned,
the acetonitrile was renoy on a rotary evaporator,

and t he aqueous resi due wa neut¥al i zed with

sat urat ed sodi um hydr ogenc tessol ution and
extracted three tines with et hyN acgtate. After the
conbi ned et hyl acetgie phases_ha en dried over

magnesi um sul fate, th | tered and concentrat ed
to dryness. 380 ng of des,i\lred poduct were
obtained. LCMS Rt (B): 20 [ MtH+] : 439.0 WO
2006/ 074813 PCT/ EP2005/ () 4127 8 )

5 3-[2-((R) -6, 8-Di chloro-2-cycl opropyl -1, 2, 3, 4-t et rahydr

a) 2- @hl%%éihj?l‘{hl(g%)‘lﬁ,lel-d@ﬁl%w blcyc!opropyl 1,2,3,4- tetrahydr0|soqu|nohn-4 yl)-
oxazolid one2- Chl or oet hyl

phenIﬂMbRﬁaBBS di chl or o- 2- cycl opropyl -1, 2, 3, 4-

)

Clmw L

Cl

2-((R)-6,8-Dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine

10 (400 mg) was dissolved in absolute THF (25 ml), and 2-chloroethyl chloroformate

(102 rhg) 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 bn a rotary evaporator, and the aqueous residue was

15  neutralized with saturated 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. 380 mg of the -
desired product were obtained.
LC-MS Rt (B): 1.66 min;

20 [M+H™]: 439.0
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t et r ahydr oi soqui nol i n-4-yl ) phenyl ] carbamate (320 ng)
was  di ssolved in absolute THE (20 ml). Wth stirring,
sodi um hydride (35 ng) was added. After stirring at
room5 tenperature for 2 h, the reaction m xture was

- wo SRHERIEL G adhea twi cowith water. The e nfCHEBRN014127

phase was dried over nmagnesiumsul fate, filtered and
concentrated. The residue w83 purified by neans of

o) BLRFERL DI ol EE O ScEONG LA P neny-
oxazoloimlyoreZafhicavethyl [2AR])-8S8-digheoo2-c\yetopapylvig2, 315

oS o Rl ) SRR St i

(20 4 it S5t gl 38 af ik oREBHMeRiRARF ol Rm

een dried over rragneS| um s fate ey wer tered
temperafuredoc 2, thee echction cmmyhmee wasToncepatbde and $he residue was
. i ssol ve cet nitril,e/ water |d
dissofyeR 8 i Acetel e Misher Gl in witer” T GakCiale brbse was
dried @ﬁér n@&i@ﬁ%ﬁlf&\&éfﬁte%& QFB Q,E;&]aénﬂr%tgdgygi @@éidljw @8 pulified by
. : anpl e
mear@ qf:prelem)a !@e 8le|CbrT lmf@acztm@tqmprzsnm eradupbwewwwbm@dqthe

acetomﬁ _@F W%r%a\&gﬁe@ ﬁp@?‘%%ﬁ%ﬁ)&& ZmS e gq%dds reSduEwas

neutr{a[&e@(»ﬁlh galdirated @odi‘mrn ﬂygﬁfgbmbali)oﬁaﬁe éeltjﬁ(bni ahy @masted three
] car bamat e

t'meS@fith/ﬁhxb%@t@fmé\%@r Brereqpbingd el f@?tatszphAﬁa$ Bag bsey qr@d over

| magn%é?:@%?f&é’%?%w%mere filtered and Forlceéwt%ated fo dllynﬁs%rThe residue was

or o- 2- et hy 4-t et

| dissoivedcjrmianeilundn[elvyat)epmuyﬂ@dmm 0 13®Dhycypchloamacm!rmrd fBeeze-dried.

176 n% Slp o a&és?rgd %Srogugt ere o%talned as the hydrochloride.
LC-MS Rt (B): 1.16 min;

[M+H*]: 403.0

Example 46 3- -[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4 tetrahydr0|squ|nohn—4—yl)pheny!]-

oxazolidin-2-one

O
N\f/o

a) 2-Chloroethyl [2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinolin-4-yl)-

phenyljcarbamate

SH
COL
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W2004085404) was reacted with 2-chl oroet hyl
chloroformate (140 ng). 400 ng of the desired product
were obtained. 5 LGCMS Rt (B): 1.15 min; [MrH+]:413.0
b) -
-6,8-Dichloro-2-nethyl-1,2,3,4-tetr [ SO
wo %ﬁokl@ﬁgéﬂ 4-yl ) phenyl ] oxazol i di n- 2-one 10 Ana?%gﬁg#@ﬁm‘uﬂ
to exanpl e 45b), 2-chl oroethyl '
[2-((R) -6, 8 dichloro-2-meth$#-1,2, 3, 4-tetra-

s S R B K SR A0 PRl

isoquﬁﬁﬁih#ﬁb—ﬂl)gﬂﬁ@tylmhlme(seo cmg aenmﬂomerifh erdpatatiomh bsdederibed in

b M5 o e st o et PRI oo

-~ the déﬁ%eﬂﬂ)ﬂh éré’éﬁtam%ge”yw 3-hyd

r oXypyrro I ne-2 fone O NOH d O / Nd
LC- M(S(Isb - (D(l@-fﬁ”‘trl chl oronet hyl [ 1, 3] di oxol an-4-yl)acetic
(171 ng, see Synthesis 20 2002, 2165) and thionyl
[M+Hé'hl4dﬁ|Qje (2 m) were initially charged and heated to
reflux wwth stirring for 4 h. Subsequently, the
excess thionyl chloride was distilled off on a
b) 3-[Re{RvEBDichiore-2-aetidie, 218.8l-tdtrahed M(ﬂd)qumoﬁhsﬁoy!wr&anyl]oxazohdm-
toluene (14 M), (R -2-(6, 8-dichloro-
2-0n€. et hyl - 1, 2, 3, 4- t et r ahydr oi soqui nol i n-4-yl ) phenyl ani n
I f -
Aol o 1 S 15012 o Bhy 15160 AP bR1.25,em
hyd rocsmqumoghttl-ylt)pfmnyﬂaanbiamaté 5340 rig) rv\cawmactadnﬂlﬁnso@ue“dhyd ride

(39 m3fh 2 By T3S HESTET pibclich s hb AR B AbgneRs”
LC- quﬂzﬂg o panfipnashed three times with WO 2006/ 074813
2005/ 014127 85 _

[M+H*]: 377.0

| Example 47: (S)-1-[2-((R)-6,8-Dichloro-2-methyl-1 ,2,3,4—tetrahydroisoquinolin-4—yl)-

phenyl]-3-hydroxypyrrolidine-2,5-dione

@LNO

OH

Cl

0
N\

Cl
((8)-5-Oxo-2-trichioromethyl[1,3]dioxolan-4-yl)acetic acid (171 mg, see Synthesis
2002, 2165) and thionyl chloride (2 ml) were initially charged and heated to reflux with
stirring for 4 h. Subsequently, the excess thio'nyl chioride was distilled off on a
Rotavapor, the residue was dissolved in absolute toluene (14 ml), (R)-2-(6,8-dichloro-
2-methyl-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
mixture 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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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 ng of the desi red conpound
t ai ned, which exhibits rotational
WO ﬁ@ﬁ@gg only a weak, unquantifiable spli tt| ﬁgﬁ{/\gﬁ%osmlmm
foundlntheSLC-I\/B. LCGCMS R (B): 1.02 min; [MHH]:
405.0 Exanple 48: 85
satur&tsgg S:?FE] Bﬁld@ 3%1195{384 "Rk QthyI Hetrb p?ﬁage Jt diild R A ynesium
sulfatphﬁltarbij a&d hmhbem’grawdr dhedesidug v\&sdeoryetamizeltl from.eBaH

aceta?'?/be?pté\r%&%5 %& pf togy dﬁ%ﬁétqwqoynﬁ]w&&h%weﬁ which gxhikits
rotatigﬁlq’sdrﬁéﬁsrﬂ%o%ﬁeﬁbﬂy‘&we%k ﬁ t%%é@ gmgf]\nég nd in the

oride (2.5 m) wer nitra arge eat e
LC-MBeflux with stirring for 4 h. Subseq-uently, t he

' ess 'on.L chloride was distilled off on a 15
LC'Még%a@piﬂB resi due was di ssolved in absolute
[M+Ht"f’|4%%rt? (18 rﬂ) (R)-2-(6, 8-di chl oro-

nmethyl -1, 2, 3, 4-t et rahydroi soqui nol i n-4-yl) phenyl am n
e (250 ny) and triethylamne (1.13 m) were added and

: ure refl uxed for h, _Su seq ent | t.he.
Exampga‘&g] @ xbé%llgr@n%@mtﬁmga:s grcplégq;naggun-4-y|)~

phenyifis: h?ﬁfﬁxgﬁgrréﬂ\l‘lcﬁﬁe%@-)ﬂ orcet ate/ wat er adi ust ed Lo pH

ydrdgencar bonat e sol ution and washed

three times with 20 saturated sodi um chl ori de .

sol ution. The-ethyl acetfhte phase@was dried with
~magnesium_ sul fate, filt gand_goncent r at ed.
Subsequent crystallization: froM et ylQHcet at e/ n-

hept ane aff ordedcp4 : red product, which
exhi bits rotational so that two signals of

i dentical mass were mthe LCGMS. LCGMS Rt (B):
0.99 and 1.04 nin; pEf] T™405. 0 WO 2006/ 074813

PCT/ EP2005/ 014127 86 1

((R)-5-Oxo-2-trichloromethyl[1,3]dioxolan-4-yl)acetic acid (214 mg, see Synthesis
2002, 2165) and thionyl chloride (2.5 ml) were initially charged and heated to reflux
with stirring for 4 h. Subsequently, the excess thionyl chioride was distilled off on a
Rotavapor, the residue was dissolved in absolute toluene (18 mi), (R)-2-(6,8-dichloro-
2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (250 mg) and triethylamine

 (1.13 ml) were added and the mixture was refluxed for 2 h. Subsequently, 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
saturated sodium chloride 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): 0.99 and 1.04 min.; '

[M+H™]: 405.0
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Exanpl e 49:

(R-1-[2-((R)-6, 8-Dichl oro-2-cyclopropyl -1, 2,3, 4-tetra
hydr oi soqui nolin- 4-yl )phenyl]-3-hyd roxypyrrol id i
ne-2, 5-dlonel I / O N.-OH d O WU V

é{&)dpS Oxo-2-trichloronethyl [ 1, 3]d|oxolan4(y¥q) etic
wo 7(‘§1I?’rrg see Synt hesis 2002 5 2165) an 39@5/014127
- chloride (2 m) were initially charged and heated to
reflux with stirring for 4 86 The excess thionyl

I
Eanff A5 101928 OGRS SR B 283 A fsoquincn
4-yl)phepy/R3-bydokymirtalidine22 Sydibagr opyl - 1, 2, 3, 4-
t et rahydr oi soqui nolin-4-yl)phenylanmne trifluoroacetic

acid salt (200 ng) was agk sqlid form followed
by triethylamne (0.5 ni juently, the m xture
was stirred at 10 roomt 6178 for 2 h, then at

60C for 1 h, then at 80Cf9r 2 «fQhhal |y at 100C

for 6 h. After cadh| e of the solvent, the
m xture was purified pangCof preparative HPLC
The fractions conpri pr guct were conbi ned, the
acetonitrile was renpved On a ary evaporator and

the aqueous residue wagy freeze-dfied. For further
wor kup,- the m xture was then purified further on
((R)-50Oxoetriphlorb id2dh ] 1t 3jdRRoIbER-4-91)acetic acid (294 mg, see Synthesis 2002,

L T e

for 4 Metigs éﬁ6e‘§s‘3tﬂldnﬂfl &R r?g]é Wa@%‘i’st@l@d"&}f f?ﬁ rreﬁféj the residue
product . Vi HH+ 31.0

CblnEEbsolute toluene (15 ml) 2- ((R) 6,8- chhloro-2 cyclopropyl -1,2,3,4-

| tetral-&%ygg%uacgjfrh%-lyﬁnﬁelﬂlélr%;noegt?ﬂagg%c}g%]acgiysa%@@gsrp@) \&gé rggded in

solid forho fdllowdd bytriet Iamﬁlectol 53ﬁ1l SY)@S@Q@éﬁ [ fel@ixture was stirred at
PCT/ EP2005/ 412@ ¥ e
room temperature for 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 acetonitrile

- was removed on a rotary evaporator and the agueous residue was freeze-dried. For

further workup, the mixture was then purified further on silica gel (100:0 to 90:10

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;
[M+H*]: 431.0

Example 50: (S)-1-[2-((R)-6,8-Dichloro-2-cyclopropyl-1 ,2,3,4-tetrahydroisoquinollinn

4-yl)phenyl}-3-hydroxypyrrolidine-2,5-dione
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Cl WN C ~V7 Anal ogously to exanple 49,
((R)-5-0x0-2-trichloronethyl[1, 3] di oxol an-4-yl)acetic
acid (94 ng, see Synthesis 2002, 2165), thionyl
chloride (2 m) and 2-((R)-6, 8-dichl oro-2-
cycl opropyl -1, 2, 3, 4-t et r ahydr oi soqui noli n-4-yl

WO 219%?(@7‘5)$1i3fl uoroacetic acid salt 5 (200 ny) vve¥€>r9£§%d5%14127
reacted. The freeze-drying fromwater/acetonitrile
afforded 31 ng of the desi®éd product. LCG-MS Rt
(B):1.13 min; [MH+]: 413 .0 10 Exanple 51:
(R -6,8-Dichloro-4-12-(1 O 0X0- I X6-i sot hi azolidin-2
-yl ) phenyl ] -2-net hyl - 1, d- t et ffahydr oi soqui nol i ne
hydrochl oride HC O/ v '
(R) -2-(6, 8-Di chl ok0-2-ne
ol i n-4-yl) phenyl amme” {3

', was initially charged
in absolute THE (8 d 3! chl oropropanesul f onyl
chloride 15 (116 ny, - 'éuw absol ute THE (1.5
m)) was added dropw sle at roo enperature and the
reacti on m xture was bsequently refluxed for 16

AnalogBies 1o BRafIPAS ORI B0t £RcH SBmethyir Sldioxglans4-yliacetic acid
(94 mggleéea‘syﬁMdscslmn' 2 m2b)221 Bfﬂpﬁhb%gﬂﬁm& : [B/hﬂl)ltasnd _2-:((R1)€6,8-dichlor0—2—
sol ut . o dn, . er stiryin alt. oo
cycloRTghe] S ae s saainai s eguertne BiHoR P c e Sat
(200 rggg%!rffé A .cl‘?f@ﬂré‘éz%dd@an%?%ﬁqﬁét@féya@etfoﬁftﬁfﬁeéﬁorded 31 mg of the

_ I val en sodi um hexa yl di sil'azi de sol uti on and
desiradgfriodutihg agai n. Subsequently, the nixture was
roomtenperature and WO

1 xed wth water at
_ LCM%%@&%‘%&@%CT/ EP2005/ 014127 88 extracted three
‘[M+HH peg gM th ethyl acetate. The conbined ethyl acetate

phases were dried over nmagnesiumsulfate, filtered

and concentrated. The residue was subsequently

purified by neans of preparativg HPLC. The fractions
Examplenpt:i(Ri)GeB-plichdorotd-[2nét,4-dioxmpil e dsothfazolidist pi)phenyd-2-methyl-

1,2,3,.X\§gtréi$yr{:}?gi%gq8iﬂo mé R}t/c?rrc%h%\(iggorator, and the aqueous

HCI ©\ Q0
S
2 N

Cl
(R)-2-(6,8-Dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenylamine (100 mg) |
was initially charged in absolute THF (8 ml) and 3-chloropropanesulfonyl chloride
(116 mg, dissolved in absolute THF (1.5 ml)) was added dropwise at room temperature .

~ and the reaction mixture was subsequently refluxed for 16 hours. To complete the

reaction, chloropropanesulfonyl chioride (8 mg) was added once again, followed by

sodium hexamethyldisilazide solution (0.2 ml; 2 M in THF). After stirring at room
temperature for 30 min and subsequent refluxing, the reaction was completed by
adding a further equivalent of sodium hexamethyldisilazide solution and refluxing

again. Subsequently, the mixture was admixed with water at room temperature and
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5 residue was neutralized with saturated sodi um _
hydr ogen carbonate solution and extracted three tines
with ethyl acetate. After the conbined ethyl acetate
phases had been dried over magnesi um sul fate, they
were filtered and concentrated to dryness.

WO 200610881 3has t aken up with water/ hydrgchl ori C;ggfllal’%qpélﬂlcﬂﬂ
freeze-dried. 12 ng of the title conmpound were
obtained. 10 LCMS Rt (B): 8805 min; [MrH+]: 411.0

extra%éﬁgﬂlke%ﬁjﬁ%s glltBletlfrwi acetalte Tlée Eomb nedhetgyloallcseg%tgl pnh(?lses were
dried-oyk) ptagngbilim Wfate,l filthired aRd sotcenteatedi The cesidoe tivas
acid salt,_TFA N

SUbswqezﬂily@u(lﬁeqbwew& %fayﬁ%ragwrﬁrr%@ TRriFBg R SATRRIRG product
were %bﬁ'fbgiéﬂ‘t fhe o eon@'ﬂe%s @(5 eoﬂ)n a rotary evap?rator and the agueous

nzyl am ne ) was disso
residubwak uteatratitethwith G2urated sodium hydrogencarbonate soiu’non and

extrait 355 THES B v <Paon A T6r3b8 Rebbioiy iy SRR MESes hao
been Hﬁemdvefrﬁﬁgﬂbymﬂq wiilfdte SthielWete filtAfdPand @oméntraﬁ@ai tdudityness.
bor ohydri de (600 ng) was added with ice cooling

. and
The regidue wsﬂakera upwithwater/hydrochlasisnacid, aadtftqezetdf@d 12 mg of the

d and the residue taken up in an
ttle oGfpYfiRl WEFE obfAIRYET € 11 VIO 2006/ 074813

LC-MB®RY B72005/Mih4127 89 acetate/water m xture. The
phases were separated and the aqueous phase extracted.

[M+Hthddd.Q@i mes with ethyl acetate. The conbi ned organic
phases were dried over mnmagnesiumsulfate, filtered

15

20

and concentrated. The residue was purified by neans of
Example 52: 1-[2-((R)-6,8-Dichloro-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl}-

pyrrolidine-2,5-dione trifluoroacetic acid salt

Cl
a) N-{2-[2-(2,4-Dichiorobenzylamino)-1-hydroxyethyllphenyl}acetamide
O

Ci
Q/ OH HN
Cl \/J\©

2,4-Dichlorobenzylamine (2.1 ml) was dissolved in absolute ethanol (20 mI) and
N-f2-(2-bromoacetyl)phenyl]acetamide (2 g), dissolved in absolute ethanol (50 mi),
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 ethyl
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preparative chromatography. The fractions conprising
product were conbined, the 5 acetonitrile was renoved
on a rotary evaporator and the aqueous residue was
basi fied wth potassium carbonate and extracted three
mes with ethyl acetate. The conbined orgapi
WO Wﬁ@"ﬂlﬂ%d over magnesium sulfate, filtered §F§/B9%0%7014127 |

concentrated. 720 ng of the title conmpound were
obtained. LC-MS Rt (B): 0.989rin; 10 [ MtH+]:353.0 b)

- aceta%ﬁ/&/faiﬁ'%ge?% )bh%é@géréj ‘s&;ggrg{e%bw HATNDRINRRR extracted -

threeNinies With é&ﬂa@etalté dﬂ’hﬁownyilnemdngémd:ﬂh;adeswm Hyied pheny
I}acetamdej@_ n@) diﬁsolv,din matR_ag)léIS

g Al el IR0 AT PG aN AR Aol RBPHEUS ST RIEAGygheans of

prepdfhtive didhdio PH?”?IHQ fratlid r%r ccfrﬁ;glltéfﬁ%ia%d&t Qveré BBmbined, the
react ron m xture’was poured onto | ce-water

acetonittileneds sdoved on 2 risitetTy évapdratori mobﬂneohcpm@uexesldue a@s basified

it S o B RSB LS OB Ble ) 3B poins

orgarﬁ@ﬁﬁﬁéﬁsr ﬂé@drt@@vérﬁﬁbgh@slﬁiﬁ%tﬂﬂé{é fﬁlt@?écbé(ndf@@rm‘;érﬂlfated 720 mg
preparative HPLC ractions 20 conpri si ng product

of theviilleccarppdsintbwera dktaingsk onitril e was renmoved on a

. grator, and the aqueous residue was
LCN&%?@I ?g%cfﬁ(ﬂth sat ur at ed pot assi um carbonat e
[M+ Hi lagai on and extracted three tinmes with ethyl acetate.

ter the conbined ethyl acetate phases had been -
- dried over magnesium sul fate, they were filtered and

o) 1-GAraraphan e Gt RoRlatba Ly s ner i rocily.

LCMS Rt (B):0.E
PCT/ EP2005/ 014127
2-((R)-6,8-Dichlorg
) phenyl amine ClI1~'

[ MEH+] : 311.0 WO 2006/ 074813
: OH NH
3, 4-“ et r ghydr ¢i soqui nol i n-4-yl

N-{2-[2-(2,4-Dichlorobenzylamino)-1-hydroxyethyllphenyl}acetamide (100 mg) was

dissolved in methanol (5 ml) and admixed with sodium methoxide solution (0.3 ml;

- 30% in methanol). After reflux for 6 h, the reaction mixture was poured onto ice-water,

neutralized with 2 N hydrochioric acid and extracted 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 neutralized with saturated potassium
carbonate 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. 34 mg of the desired compound were obtained, which was

reacted further directly.

'LC-MS Rt (B):0.90 min;

[M+H*]: 311.0
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NH2 d WH C
1- (2- Am nophenyl ) -2- (2, 4-di chl orobenzyl am no) et hanol
(34 mg) was dissolved in dichloromethane (1 m) and
adm xed with ice cooling and stirring with
concentrated 5 sulfuric acid. Subsequently,
WO 208687483 r enpved and the nixture vvasqstl rrgdPQF?%w05/014127
for 10 hours while evaporating off the
di chl oronet hane. After cool PAdg, the reaction mxture

o) 2-(IRRaBrERER e 3 LRl AR ESF ABBGRNIBR” 1

aqueous phase was extracted three tinmes with

di chl or omet hane and the confp ¢l organi c phases were
dried over magnesi um 10 sul ¥ filtered and
concentrated. The residue was; purlmed on silica ge
22 ng of the desiregg wer e obt ai ned. LC—NB Rt

_(@ 0.99 min; [ MHH]

1-[2-((R) -6, 8-D chl oro-

-yI)phenyI]pyrrolldlne-
sal t

trahydroisqu|noI|n-4
trifluoroacetic acid

2-((R)-6,8-D chloro-1, 2, §|4 t et rahydr oi soqui nol i n-4-vyl
- ARBERAE AR 28088 A B A A S Dt

dlchlormethadec(s edl)smdeardmu&ed esth icelsooking asd ktirriRgrwithoedngentrated

sl s A5 DAY el S8 B s s a

80°C fH 10PRGre vﬁﬁie%da‘b%ratﬂ@eofﬂﬂ'lée@léﬁlor&héﬁﬁnéﬁﬁﬂéﬁd@mgeﬂhe
three tines with eth acetate and the conbin

reaction gainiuce pd@é@kmxaém dﬁewtgwﬁh mﬁr&ilﬂgmr&imlk%lt@d with 10 M

st SPUERT SRS o S R R i,

duchlo@dsmdmahevmfdetheccmﬁbm@@i orgdric phesemniverd Hﬁed\aserfraagwﬁsium
a rotary evaporator and _the residuye was
sulfate, fiesed and sancentrafeds The eesigyg waécwﬁlﬁaﬂ@nﬁé@ gel. 22 mg of the

cesr BB il 575 o Eaml e 53

LC-M8HtAB(:(RpOGnid: Di chl or o- 2- cycl opropyl -1, 2, 3, 4-t et rahydr

oi soqui nolin-4-yl)-

[M+H*]: 293.0

d) 1-[2~((R)-6,8-Dichloro-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-2,5-dione

trifluoroacetic acid salt

. 2-((R)-6,8-Dichloro-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylamine (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 still-hot reaction mixture was added
to ice-water and alkalized with saturated potassium carbonate solution. The agueous
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 prbduct were
combined, the acetonitrile was removed on a rotary evaporator and the residue was
freeze-dried. 7 mg of the title compound were obtained. '
LC-MS Rt (B): 1.04 min;’



phenyl ] i m dazol i di ne-2, 4-di one hydrochloride HC 0 N
NH d WO0) 50 39 ng of the title conpound were
obtai ned starting from 2-((R)-6, 8-di chl oro-2-cycl o-
propyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-4-yl ) phenyl am ne

éexan‘pl e 41b) and ethyl isocyanatoacetate anal o ousl%
WOZM06/748 e 1. LCMS Rt (B): 1.14 min; 10 [ MPGHEF3805§014127
Exanpl e 54:

3-[2-((R -6, 8-Dichloro-2-meHyl -1, 2, 3, 4- t et r ahydr oi soq
yi nol i n-4-yl)phenyl]- 1-nmethylim dazolidine-2, 4-di one
M-+Hg Jo?r?o’femorude O QA O ~/ N O/ NHO O -
---------- WO 2006/ 074813 PCT/ EP2005/ 014127 92 a)
4-Ni t rophenyl

EXanﬂﬂe 66@'[2‘(&%% 8@]0*\@?@—2@0@[‘9]}_&"21’ 2 344_tata.r@ﬂwsmlswm_4_yl)
phen{/]l?mldazohﬁ Ire-2, 3760 ellggroc [ale HCl (IN O

HCl -0

o o
oS

Cl
39 mg of the title compound were obtained starting from 2-((R)-6,8-dichloro-2-cyclo-

10

propyl-1 ,2,3,4—tetrahydroisoqu‘ino!in-4-yl)phenylamine (example 41b) and ethyl '
isocyanatoacetate anaiogousfy to example 1. '
LC-MS Rt (B): 1.14 min,

[M+H*]: 416.0 |

- Example 54: 3-[2-((R)-6,8-Dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-
1-methylimidazolidine-2,4-dione hydrochloride

Sy
e



10

15

20

25

W d N2
(R)-2-(6,8-Di chloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqui n
ol in-4-yl)phenyl am ne (200 ng, 5 enantioner B,
preparation as described in W2004085404) was
di ssol ved in absolute dichloronmethane (6 ni ‘
WO 2986/078813i t h stirring with 4-nitrophenyl chl %F%?%?W@MIN
(157 ngy). After 4 h, a further 0.1 equival ent of
4-ni'trophenyl chl orof or mat e9%as added. After standing

a) 4-NEED I 2RI ol Gree P A2 ST B0 et

phenyRcat®Iimate29 nin; [MIrH+] 472 0 b)
3-[2-((R)- 68D|chloro - met hyl - 1234tetrahydr0|soq

ui nol i n-4-yl ) phenyl] - 1- @ i Mfazol i di ne-2, 4-di one

hydr ochl ori de 15 4- Nltro
[2-((R- 6, 8- di chl or# ZJJ~3.4tetrahydr0|squ|

nolin-4- yl) phenyl ] car bamatae (1 5 ng] was dissol ved in
absolute THE (5 nt agad saxcosl ne thyl ester

hydr ochl ori de and trYet iyl am he wqg afided dropw se
with stirring. After [

m xture was freed of THE SO vh‘t and the residue was
adm xed with water and

F N hydrochl ?%% acid and
refluxed for 2 h. Aftef' standi ng 20 rni ght, the
(R)- 24(@8(-:[Dicbrorm2xmw1yl -5 3 deotetrahydaisad uanudinayi)pleshyarhime (200 mg,

erantm YA 8P ai o Hoser DB 13 Aae R4 HSAON T bie tmelyad in absolute

dichlo?&‘ﬁetr%rnggﬁ'rﬁ ) RRESRINRS YRHNGFridd \\Krﬁht4' ABSpHEAV chioroformate

saturate aSSI um car bonate solution and twice with

_ (157 rog). Witerddh @mrthwr 6Hl equidalesbbid-nrephenyl elijorpiermate was added.

ter SEHREREREN. BiatRBro et B AR TP Gar B TR was used
directRig B8 AbxtagLC. The fractions conprising product
wer e conbi ned, the acetonitrile was renoved on a

LC-M$d%te(BQC1eRBa@‘m;ator and the aqueous residue was

peutralized with saturated potassium carbonate
[M+HSbAdei%n and extracted three tines with et hyl acet ate.

WD 2006/ 074813 PCT/ EP2005/ 014127 93 After the

conmbi ned et hyl acetate phases had been dried over
b) 3- [M@)@B@rc!ﬂutd—ﬁ-methyhtﬁ 3 deetaliydroispedinalint4-yl)phenyi]-1 -methyl-

lH(:en rgé o dr ss The residue was taken up with

imidazplidinerpd:digee| Wr 'id&’ and freeze-dried. 60 ng of the

4—N1tr6¢ﬂérﬁll ERIRYEELINBI S o RhRIMAY, 2, 314 MRNFEr i quidol P24 n;

yDphenyl]carbamate (125 mg) was dissolved in absolute THF (5 ml), and sarcosine

‘methyl ester hydrochloride 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 refluxed for 2 h. After standing
overnight, the reaction 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 potassium carbonate solution and
twice with saturated sodium chloride solution. Drying over magnesium sulfate and
filtration were followed by concentration. The residue was purified by means of
preparative HPLC. The fractions comp.rising product were combined, the acetonitrile
was removed on a rotary evaporator, and the aqueous residue was neutralized with

saturated potassium carbonate solution and extracted three times with ethyl acetate.




5 [ MtH+] : 404. 0 Exanpl e 55:
3-[2-((R) -6, 8-Di chl oro-2-cycl opropyl -1, 2, 3, 4-tetrahydr
oi soqui nolin-4-yl) -
phenyl ]-1-nmet hyI i m dazol i di ne-2, 4-di one hydrochl ori de
I / NN'" N W /j d 10 Startlng fr
W02§0€/@%81é 8- di chl or o- 2- cycl opropyl - 1, 2, 3, ?&%%5@14127
oqui nol i n-4-yl)- phenyl am ne (exanple 41 b) the title
compound was synt hesi zed an8Bogously to exanple 54

After ﬂ{}d (grglﬁl:ﬁgg ?e&@}l E%E@t%/éﬁﬂg&?‘ggﬂ' %%e}ﬁ?fr%dﬁf]ef meé‘ﬁj 5@ gﬁigate, they
were ﬁﬁe@ﬁamd sorf@ntrated to dryness. The résndue wés taken Up.WIth .

R) - 6, 8- Di chl or o- 2- net hyl 3.4 tetrahgdrmsg%
watermm!@q)(p i Wigi@ﬁ@ﬁgﬁqze-dned 60 mg of the tifle compound were obtained.

LC—M% éfd@)n?%yrw&m dazol i di ne- 2, 4-di one hydrochloride \ 0

5 [M+H(*F)40a ¢ 6, 8- D chl oro 2-methyl -1, 2, 3, 4-t et rahydr oi soqui n
i n-4-yl)phenylamne (50 ng, 20 enantioner B,
preparation as descri bed in W2004085404) was
Examples S5 3423((R)- Ga&-fEbd:MOE)-Z{d:lyclhpmnmﬁtmaﬁete(rahynirpjsognmolm-tt-yl)

S0C at |onate was added WO
phenﬁﬁ%’@%@ﬂ‘ igla. F@]@%ﬁz}'g E}\{)fg 2 %% opwi se with -
stirring. After being stirked for 3 h and left to
stand overnight, the mx was m xed with water,
t he phases were sep it eg t he ueous phase was
extracted twi ce w t | ch omne The conbi ned
organi ¢ phases mere dried over

0Q

peelal

Cl
10 Starting from 2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)-
| . phenylamine (example 41b), the title compound was synthesized analogously to

example 54 and 55 mg of the title compound were obtained as the hydrochloride.
LC-MS Rt (B): 1.17 min;
[M+H"]: 430.0

15 '
Example 56: 3-[2-((R}-6,8-Dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinoiin-4-yl)phenyt]-
5,5-dimethylimidazolidine-2,4-dione hydrochloride

(R)-2-(6,8-Dichloro-2-methyl-1,2,3 4-tetrahydroisoquino!in-4-yl)phenylamine (50 mg, |
20 enantiomer B, preparation as descrlbed in W02004085404) was dissolved in absolute

dichloromethane (5 ml), and methyl 2-isocyanato-2-methylpropionate was added
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magnesi um sul fate, filtered and concentrated. The
resi due was purified by neans of 5 preparative HPLC.
The fractions conprising product were purified, the
acetonitrile was -renoved on a rotary evaporator, and

t he aqueous residue was neutralized with sat

WO%ﬁ@ggﬂﬁn carbonate sol ution and extracted tﬁ’%??ﬁl@m‘uzj
with ethyl acetate. After the conbined ethyl acetate
phases had been dried over f#gnesium sulfate, they

dropWiEE i SHALE MRS ERNL ?cfr%drigﬂg?éw nd BR8rigt, #emixture

I'n ac oni
was aMrhlbtedQ\Q{ﬂfwdire@Cthbcphaeeawaﬂe sBpheted bind Ith@gqtﬁ@mus'Zpih\ase was

m xture was ed_with water 3r]1?)and .
extraftp WIS BIeDEO R IANG b ORI RIEANRIPYERes were dried over
magr%hﬁﬁ @Eﬁ]%t? H&{E@aﬁﬁ ddikentrafdd. The rebititilas ptified 55/5means of
prepeﬁ‘sam\& [-IE’LO( Rhedr:tibhs eborpoishgnerodyct-vier2, mrﬁredethea;kn;ejomrsrlle was
femOﬁe@Py W@#@W]evap?@t%@ﬁgiﬁ% PAYROYSIERHUS WRSasyirplirarbwih
satur%teg L{Rﬂ/ﬁ%s_%uﬁrpfdg%%ﬁﬁé ebiltioAErd Satdcted tHRStimds with Bhyadbtate.
After thR) cambiped-dtiy laicetate phasehhiad beendiriediayer sraanesiuso gulfate, they

4- h 50 i . . .,
were Bt t] SARSRGRL B RO i BERD R Solved i gpgrivie

(1 mlﬁéﬁd Qdmwiﬂ@m% I‘i%tﬁﬁ@hl@n@@cw itee tiying for 2 h, the mixture was
-i socyanat o- 'thio)butyrate (33 ng

dﬂuteﬁwﬁywaﬁeé 3 em @wﬂ H@ezwlﬁfil 88 mgaf ﬁhﬁrt@iecq%%r&yndmsre obtained.

r P @ whi ch was then obtained was purified by
LC-M3 M@) ? prefpr)]ar ative HPLC and coul d then be separated
[M+H*]‘t4‘?]8'ds di astereoners, the nore polar Pl and the

l'ess polar P2. P1: 25 LCMS Rt (B): 1.11 mn;

[ MFH+] 1. 464. 0 WD 2006/ 074813 PCT/ EP2005/ 014127 95
Exampk 57: (R and 8)-3-[2-((R)-6,8-Dichloro-2-methyi-1,2,3,4-tetrahydroisoquinolin-

4-yl)phenyl]-5~(2-methylsuIfanylethyl)imidazolidine-2,4-d ione trifluoroacetic acid salt

/
o S

7L”/0H

(R)-2-(6,8-DichIoro-2—methyl-1,2,3,4-tetrahydroisoquinoiin-4-yl)phenylamine (50 mg,
enantiomer B, preparation as described in W02004085404) was reacted analogously
to example 56 with ethyl 2-isocyanato-4-(methylthio)butyrate (33 mg) in methylene
chloride, 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. |

P |

LC-MS Rt (B): 1.11 min;

[M+H*]: 464.0



LCGMS R (B): 1.16 min; [MH+]: 464.0 5 Starting from
(R)-2-(6, 8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soqui n
olin-4-yl)- phenylam ne (enantioner B, preparation as
described in W2004085404) and the corresponding
i socyanates, the follow .ng products were obtai
WO wpﬁfg%@]éoner m xtures anal ogously to exanpl EC%ZEP%OSIOMIM
Anal ogously M5 LC-M5 Exanple Structure Salt to
“exanple [MrH+] Rt [min] O M©446.1 58 C | ~N HCl 56
pp. (ESI+) 1.25 (B) NCl 1.13 N 432.059 O HC 56 and
" NOHH(ESI+) 1.21 (B) d N 1.04 404.0 60 Cd 56 and
LC-MBNRIOB): H16EBInt) 1.12 (B) d 10 WO 2006/ 074813
PCT/ EP2005/ 014127 96 Exanple 61: 1-[2-((R)-2-Methyl-
[M+H1]:264.01- t et r ahydr oi soqui nol i n- 4- yI ) phenyl ] pyrrolidine-
2, 5- dlone hydrochloride \ 0 /

Starting from (R)-2-(6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yf)-
phenylamine (enantiomer B, preparation as described in W02004085404) and the.
corresponding isocyanates, the following products were obtained as diastereomer

mixtures analogously to example 56:

Analogously|{ MS | LC-MS
to example | [M+H']| Rt [min]

. _ |
N&)f | 446.1
N HCI 56 1.25 (B)
®] H

Example Structure . Salt

58
(ESI*)
! N\
Ci
\.
Oy
P .
1.13
= NJS-—< 432.0 )
59 Cl : HCI 56 an
\E;/\NO y B 121 )
s '

~
: ~ 1.04

N 404.0

60 - 56 - and
\@O ( ) 1.12 (B)
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HCI I n a hydrogenati on apparatus, a spatula-tip of
pal | adi um on activated carbon (5% was 5 added to a
sol ution of
1-[2-((R) -6, 8-di chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
uinolin 4-yl)phenyl]pyrrolidine-2,5-dione (63
WO 2006f#837) in nethanol (15 ), and, after PCT7EP2005/014127
application of a hydrogen at m)sphere, agitated for 2
h. After the hydrogen had b88n renoved, the apparatus

cranfig) iz Gy RINSES PRSI £ R e

2,5-dibhe Hydtdohidrilenas concentrated to dryness. 10 10 ng of
the crude product were taken up with water and 10%

hydrochloric acid and f 10 mg of the
title conpound were obta Rt (B): 0.87 mn;
[ MkH+] @ 312.1 15 Exanpl e

, 4-tetrahydroi soq

~uinolin-4 yl)phenyl]
3-net hyl -1, 3-di hydr gf
ad_ NA N d WNHO
(R -2-(6,8-Dichloro
i nol i n-4-yl)phenyl am ne (enantloner B, preparation as

: Jio "
i §ERH IR SRRl SN 34 o 5% vas
addedhtoed abiuhen of Adae«(RHG, Badiahlog:o}ﬂshgtl'lym e%;aﬁpﬂeaahyﬁromqumo!m-

a-yobe R PO RE bRk AT aG, siamel g e RSB, dng. after

appllcﬁhéﬁ of 8 r@rﬁrd@rﬁétnﬁ&spﬁb}e aftaldMfohpdy. gtdrané ﬁy@!@lgdn(lﬁd%een

Wor kup and Purlflcatlon wer e anal ogous

aff torstand Lpger %r@@amm@/é? antidhem thaoatalyst

vas 5tied Db i L 40 o SRS Do

10 mgloitbkidhade pi‘dducph@ﬂy tdikewiry, pJ\l'vItld wate2arsd dO%ﬂkwdrochiorlc ac:ld and
hydr ochl ori de

- freeze-dried. 10 mg of the title compound were obtained

LC-MS Rt (B): 0.87 min;
[M+H7]: 312.1

Example 62: 1-[2-((R)-6,8-Dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl )phenyl]-
3~methyl-1,3-dihydroimidazol-2-one hydrochloride

O

S0

Ravel

(R)-2-(6,8-Dichioro-2-methyl-1,2,3 4-tetrahyd roisoqu inolin-4-yl)phenylamine
(enantiomer B, preparation as described in W02004085404), 4-nitrophenyl

chloroformate and methylaminoacetaldehyde dimethyl acetal were reacted

analogously to example 40, and the resulting intermediate (85 mg) was subsequently -
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HC p N d O i No Br 10 a)
2- Br ono- 1- br ononet hyl -4- chl or obenzene CI Br Br
2- Brono-4-chl orotoluene (5-g) was initially charged in
carbon tetrachloride (120 m), and then AIBN (400 ny)
and NBS (4.8 g) were introduced successively with .
WO 2006/074813.  Subsequent |y, the reaction m xt ur BGIAEP2005/014127
heat ed under reflux for 6 h and then further 15 NBS
(0.6 g) was added at room t®@hperature. After a further

oyt PSR B S PR TEoA TSRS ). woro an

. purifidtiogividireddralodis tbes@aniplé uer 68 nad bf thiehtitlendoripuitdaaere isolated.

washed wi th carbon tetrachloride and then the
LC-MBi Rt (Bat &.08e8inext racted three times with 0.5 N sodi um

hydr ogencar bonat e sol ution, followed by several
[M"’H\J/r\ﬁ% with water until the pH of the wash sol ution

was neutral. 20 The organi ¢ phase was dried over

magnesi um sul fate, filtered and concentrated. After
Exampler 63rat-i21(&Bhymorb-ehibice 2-ryethyl- ,25% 4 getsahydieisppuinelin-4-yl)-

' oHnd e.obtained.. LCMS Rt (B): 1.85 mn; '
Phe”@%ﬂ%ﬁ‘?"”ﬁo@éé"?@ 63}‘%6“36%%/ 074813 PCT/ EP2005/ 014127

.98 b) (2-Brono-4-chloroben )methylamine CI mH Br
33% et hanol i c methyfﬁ@[n' ne Bol Ofi 3 m) was
initially charged a 2- brig
1- br ononet hyl - 4- chl or obenzeng
absol ute et hanol 8_-30 m
stirring within 3 '
tenperature for 4 h,

i ssolved in
dropwi se with
at room

Br

‘a) 2-Bromo-1-bromomethyl-4-chlorobenzene

Cl
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
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 tetrachloride and then the
filtrate was extracted three times with 0.5 N sodium hydrogencarbonate solution,
followed by several washes with water until the pH of the wash solution was neutral.

The organic phase was dried over magnesium sulfate, fillered and concentrated. After -

chromatography on silica gel, 3.57 g of the title compound were obtained.

LC-MS Rt (B): 1.85 min;

M+H*]: 202.6 (CI*)
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the m xture was left to stand overnight. After the
sol vent had been renoved, the residue was taken up
with ethyl acetate and extracted once with 1 N
hydrochloric acid. The aqueous phase was adjusted to

11 with 10 N sodi um hydroxide solution an
WO 22’96403&]@% three times with ethyl acetate. 8‘?6&%?9?@6014127 ‘

et hyl acetate phases were 10 dried over rragneS| um
sulfate, filtered and conceBBrated. 1.7 g of the

i re tained. LGMsS Rt (B): 0.76
b) (2-Rfhb BRI g R orite o
N-(2 {2-[(2-Brono-4- ¢l orekenzyl ) net hyl am no] acetyl } ph
enyl )acetamde 0 C \ l@ H-| N Br
(2- Brono- 4- chl or obenzyl) byl amie (1.7 g) was
initially charged in absohdte e haitol (5 mM). After

addi ti on of sodi um hydrogencarbonate (1.2 g),
N[ 2-(2- bronDacetyI) phenyl | acetam de (2 g),

- 33% @%héﬁehefﬁ%%arﬁ ;dr?gx:ﬁﬂn)) wa@ﬁumg%ﬁa P B 2-bhbB-

el n sti‘rred at oom errperature
1- bronfmmethjzi-4-t:hler¢benzene (3@o@swwmlrgmsoim6rethaml K2 mi), yeas

added g S LR B TpE SIS et s cali durader 4 b

the mbxidretwié [t @©tdixhd ava*nfgr@ A thBesohrthagbeehgmoved, the
acetate fractions were subsequently dried over

residugayre daken wpwithrathylacetate emdmdractasherga willh ddN hyd@chloric acid.
The a&hggﬁ %h%%@}a]s%itgsqg& b | 9d1 P%Itﬂq%rﬁ sSétuﬂ‘g ﬁgdgrﬁﬁfd' eV®lution and

I ons orrpr I'si ng
then extrdetetbthred ﬁmeao.eltmeihyr atetaten hleejmvlmded) lathyl nottate phifses were

2006/ 074813 EP2 05/ 014127 99 evap 0 and. t he
dried aa@re@agne%mm fﬁéfaﬂo AAf CORGPTHARISh & %fr thg 4E5iEetm

compBé{r‘?t?] ﬁBP{mt e soI ution and extracted three tines

acetate. After the conbined ethyl acetate
LC- Meras(Bs) (BLZB rhieen dried over magnesi um sul fate, the
m xture was filtered and concentrated to dryness. 1.5
[M+HY: @83t%he desired product were obtained. 5 LC-MS Rt
(B): 1.07 min; [MH+]:409.0 :

¢) N-(2-{2-[(2-Bromo-4-chlorobenzyl)methylaminojacetyl}phenyl)acetamide

-

-(2-Bromo-4-chIorobenzyl)methy[amine (1 7 g) was initially charged in absolute ethanol

(5 ml). After addition of sodium hydrogencarbonate (1.2 g), N-[2-(2-bromoacetyl)-
phenyllacetamide (2 g), dissolved in ethanol (80 ml}), 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 admi.xed with ethyl acetate/water,
the aqueous phase was extracted twice with ethyl acetate and the combined ethyl

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
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N-(2-{2-[(2-Bronp-4-chl orobenzyl ) net hyl am no] - 1- hydr ox
yet hyl } phenyl )acetamide OCI \ I / NJ H OHBr 10
N-(2-{2-[(2-Brono-4-chl orobenzyl ) net hyl am no] acet yl } ph

acetamde (1.5 g) was initially charged j
WOM%W% 3(45 nl) and cooled to OC with an icgcbg@ﬁzoosmulﬂ

After sodium borohydride (266 ng) had been introduced
in portions, the mixture wa89allowed to come to room

er r :
evandy SR IEh R € ol A1 B8 LBl Bt
hydro@bhﬁbrb@@eteiﬁabﬂm’i and énﬁaebet:lrtmﬁee{ﬂnéh et dthyimebateh\fter the
15 acetate, and the conbjned orgr? C

combmqoﬁ@t hylagetaggphases as igen died pyardpa wapsﬁf%?e the mixture

~ was f@t%?%cfné% %ﬁger“]&até? tc%g&neég.gh.‘si‘ﬁt %ﬁh%%ﬁé? ‘H)rcﬁ&iflc‘f were og)tamed.

L C-M&- R idphieny| ) - 2- [ ( 2- br ono- 4- chl or obenzyl ) net hyl am
nojethanol C I \ I / NH2 OH Br

[M+HRE: @D ®- [ ( 2- Br onmp- 4- chl or obenzyl ) net hyl ami no] - 1
- hydr oxyet hyl } phenyl )acetam de (1.4 g) was dissol ved
i n absol ute nethanol (50 m) and adm xed with sodi um

d) N-(PQ22006 8ré34-3hided ri2y DRfet DA dihmo]- 1Lt rorydthylisrenyl)acetamide

solution (3.5 nm) and heated to reflux for 8 h. After
sodi um et hoxi de sol uti on had-begn added again (1.5
m), the m xture was heated t¢ or a further 4
h. The reacti orfClai xtt . -wat er and
extracted three ti i agptate, and the
combi ned organi c pk @ ked over nagnesi um
sulfate, filtered 5 oncent raf¥d. The residue was
purified by nmeans ofgpreparative HPLC. The fractions
conprising product were conbi ned, the acetonitrile was

N-(2- ﬂze[@-‘B?Sm@m-@hbﬁét%ntyl)mmamimﬂacéiyl@bl'tdr@l)aqeleaude (1.5 g) was
residue was neutralized wth saturated potas

initially gheegast 8 reethanpbidoanb asg ganiedlp ¢y with tqrh'ﬁ§%\ﬂ1ﬂ'l Hifter sodium

- boroh%néfé (fbcbeﬁ%t) ﬂad'%feteﬁrln{rgc?uéé%'ﬁb?@ons, the mixture was allowed to

come to room temperature and then stirred further for 2 h. The solvent was removed
and the residue admixed with ethyl 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 title compound were obtained.
LC-MS Rt (B): 0.94 min;

[M+H7]: 411.0

e) 1-(2-Aminophenyl)-2-[(2-bromo-4-chlorobenzyl)methylamino]ethanol
Cl
, NH,

OH
Br

N-(2-{2-{(2-Bromo-4-chlorobenzyl)methylamino]-1-hydroxyethyl}phenyl Jacetamide

(1.4 g) was dissolved in absolute methanol (50 ml) and admixed with sodium
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et hyl acetate phases had been dried over magnesi um
sulfate, they were filtered and 10 concentrated to
dryness. 801 ng of the title conpound were obtained.
LGABI% (B): 0.92 mn; [MH%] 369.0 f)

8- Br ono- 6- chl or o- 2- nethyl , 2,3, 4-tetrahydr

ALY 289 R74813 ) phenyl ami ne  NH2 CI 15 Br PCTEP200S/b14127

1- (2- Ami nophenyl ) - 2-[ ( 2- br ono- 4- chl or obenzyl ) met hyl am
no] et hanol (800 ng) was di¥¥blved in dichl oronet hane

meth Sle s%“u? ﬁg (@%%Q%%d%a@gﬁgsgezlggﬁa g ﬂ ?\ﬁg 56d1§m%bﬁ1o§<§ie

 solutiéh ha etentaddR@ diin 11.5.mif0the Wik wdsh&ate@&ntafhm for a further

m xture was added to ice-water, alkalized

10 N .
4 h. Thedrasinymbgwieduas gided &miceovaien %%acm%@q fimgs with ethyl -
aceta}/];‘éritalégechg%lonﬂﬁﬁéc% an@éhﬁ?—:g‘}é r?%{ P (ECm \WeiiSte, filtered

over nagne
and conmﬁrHtest'Eab relidue was qblueflmsaypmaris eftproparatise $1Pld. The

oot S S e B SolBP DGR ona rotary

It InEURPA e re8iatle W REMEAREA VAR SHiBrat8E potassium
evap reutrarlmliezed Wﬁ hsrseatu?at ed sodi um hydr ogencar bonat e

carbopateusdlatioraand extractet doreettiraes witheihyliacktaie myfterdge combined

tate. Aft th i ned et hyl.
othyl BihEriastrodtrt bR IRer ke maprare B EPERETs [ifted and
conceﬁﬁ@té@fdﬁ&?hé% BD 1L pg BT IS Gfe cddPoliBd Werk odtalesd.r ed
npound wer e obtai ned. WO 2006/ 074813
LC- Mﬁdﬂt/@mezmlnmz? 101 LC-MS R (B): 1.03 min;
351.0 Q)

[M+H%£A§§9& Bromp- 6- chl or o- 2- met hyl - 1, 2, 3, 4- t et r ahydr oi soq

ui nol i n-4-yl)phenyl]- 5 pyrrolldlne 2, 5-di one
hydr ochl ori de o
f) 2-(82B(Bn@Bechio®-2mathy- .24 igtrahydroisoquinelin-4typhenglagiing
ol i n-4-yl)phenyl amine (60 ng) was adm xed with
succinic acid (22 ng) and reacted i n pol yphosphoric
acid anal ogously to exanplle A7 mg of the title
compound were obtained. 10 R
[ MFH+] : 433. 0 Exampl e 64:

2
1- [ 2- ( 8- Br ono- 6- chPorg-2nethyh. 1, 2, 3, 4-t et r ahydr 0i soq
ui nolin-4-yl)- O

N-_
Br

1—(Z-Amin0pheny[)-2-[(2-bromo—4-chl0rob'enzyl)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 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 neutralized with
saturated sodium hydrogencarbonate solution and extracted three times with ethyl
acetate. Aftér 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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phenyl ] pyrrolidin-2-one HOIl N Cd 15 Br Analogously
to exanple 36, 2-(8-brono-6-chloro-2-nethyl- , 3, 4-
t et rahydr oi soqui nol i n-4-yl ) phenyl am ne (80 ng) mas
reacted with 4-chlorobutyryl chloride (35 ng) and the
resulting am de was subsequently ring-close |

WO 288¢/83481dm carbonate in DVBO 20 LG M5 Rt (%&%@05/014127
mn; |[MH+]: 419.0 Pharnmacol ogical data: 25 Test
description In this test, e recovery in the

LS agek kil ar pH (pH ) of LAP1 cells, which stably WD
LC'“"?B%%@‘?ZQ%%&CT/ EP2005/ 014127 102 express t he
M.,_Hsﬁ@gq g proton exchanger subtype 3 (NHE3), after an

fication was determned. This recovery sets in
even under bicarbonate-free conditions in the case

o) T-alHproRe-ebanarme -4 adr stebniro e aReE e i

pyrroldeé-Q%iH%he'?fyBFlﬁfmor%ége”e OR, USA; the precursor 5

CF-AMis used). The cells were first incubated wth
BCECF(S UM BCECF AV in NHC buffer (NHACI buffer:

2o R 2 R, L Pyl R 00 o

was 2RPiiRed Withediceinidadd (22 K@')l)andTl’@acte@tm aobldhekphoric acid

acidification was i nduced washi nal the cells
analogeisipie example NPWOIngkﬁffth%lt‘ﬂWOPH"mHﬂ! wareabtained.er

gline chloride, 4.7 nMKCQ, 1.25 nM 10
LC- Méal%s(ﬁ {IU% m Mgd 2, 0.97 mM K2HP04, 0.23 nM KH2PO4,
[M+ Hﬁ} AMkepes, 5 nmM glucose; a pH of 7.4 is established

th 1 MKOH). After the washing operatlon 90 pl of
the NHACl -free buffer were left on the cells. The pH

15

20

25

recoye start t
ExampESf ol Rery e o%%g@%vﬁﬂ%éa%‘f&%ﬁ%ﬁﬁw&*Vﬁ
phen rreidit2-ode 25 MV Mgd 2, 0. 97 nmM Na2HPO4, 0.23 nM
PO4, 10 mM Hepes, 15 5 mM glucose; a pHof 7.4 is
established with 1 M NaOH) A he anghyti cal
I nstrument HCI

Cl

Br

Analogously to example 36, 2-(8-bromo-6-chloro-2-methyi-1,2,3,4-
tetrahydroisoquinolin-4-yl)phenylamine (80 mg) was reacted with 4-ch|orobutyry[
chioride (35 mg) and the resulting amide was subsequently ring-closed with potassium

carbonate in DMSO.

LC-MS Rt (B): 1.05 min;
[M+H*]: 419.0

Pharmacological data:

Test description:

In this test, the recovery in the intracelufar pH (pH;) of LAP1 cells which stably
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(FLIPR, "Fluoronetric Imging Plate Reader", Mol ecul ar
Devi ces, Sunnyvale, Ca., USA). The BCECF fl uorescence
was determ ned at an excitation wavel ength of 498 nm -
and the FLIPR em ssion filter 1 (band gap from510 to
570 nm . The subsequent changes in fluorescence were

- WO 2006103¢%k3%d for two mnutes as a measure of BE&I{RB2Y)5/014127

recovery. For the calculation of the NHE3-inhbitory
potential of the tested subdidances, the cells were

tested first in buffers in [ f A
exprei§ TS SptiuP brotfl Bendlcr SUplPery ity RRef SR RLRIGRBh wes
deteririted: GiHisSrerevery suts nbash Lnddebicabohaienirag coldifibes in the case
(see above), _and Na+-free buffer for the determn natj.on

of fungtioning Nidk-$al e this sad. thetiidyas deferainsst i e pig-sepsitive

t est i +- cant ai ni fer. The 25
fuordsgenaa SR Mo Byal BNk ELbAngt OR. DA She oS5
Bcscgrf-%gﬁ'ig 0:64d)0ThOkefls RERSHRRFRUMBR WP BEESH (5 PMPBCETE-AM) in

e maxi‘mum recovery. Fromthe percentages of the
NH4 G ufiiee Gekg £ buffére 11 Bs0M\alioliae G, 20maMpldliHy C i @M KCI, 1 mM
substance for the NHE3 was cal culated b neans

f the.
CaClprbgidMotiipi 20 fiMibepesuprial, glurgse; artte 71'4niﬁi%itatgnsyeg With 1M
KOH)?ﬁ‘gIeﬁ;&éclq(@%_r\é%}djf?c?é&iggfwgsﬁkbggéd [ gs\g}sgg'@gtﬁg%%gg%%u%%ted in
NH4 CTBlEPAANIG S LiRde biiftsr g':a's% M cRofiftechiBhde ainett KCI, 1.25 mM
follows: Exanple 1C50 (PM 4 0.129 7 0.039 8 2.59

CaCl4,01.95 &M MdB150 0 IPPmM B BIFE, 0.28 M KH 95 M 3epes, 5 mM
%. 082 38 0.461 40 0.131 42 0.069 2H0z '

glucose; a pH of 7.4 is established with 1 M KOH). After the washing operation, 90 ul

- of the NH4Cl-free buffer were left on the cells. The pH recovery was started by the

addition of 90 yl of Na*-containing buffer (133.8 mM NaCl, 4.7 mM KCl, 1.25 mM
CaCls, 1.25 mM MgClo, 0.97 mM NapHPO4, 0.23 mM NaH2PO4, 10 mM Hepes,

. 5 mM glucose; a pH of 7.4 is established with 1 M NaOH) in the analytical instrument

(FLIPR, "Fluorometric Imaging Plate Reader”, Molecular Devices, Suhnyvale, Ca.,
USA). The BCECF fiuorescence was determined at an excitation wavelength of

498 nm and the FLIPR emission filter 1 (band gap from 510 to 570 nm). The
subsequent 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 tested were made up in Na*-containing buffer. The
recovery in the intracellular pH at each tested concentration of a substance was
expressed in percent of the maximum recovery. From the percentages of the pH

recovery, the ICsq value of the particular substance for the NHE3 was calculated by

‘mea_ns of the program XLFit (idbs, Surrey, UK).

The inhibitory action (IC5q values) of various example compounds on the NHES3 is




43 0.049 44 0.22 WD 2006/ 074813 PCT/ EP2005/ 014127 :
104 Exanple 1C50 (pM 46 0.22 51 0.141 52 12.3 55
0.12 57 1.4 58 7.4 64 0.25 WD 2006/ 074813
PCT/ EP2005/ 014127 105 What is clained is: 1. A
conmpound .of the formulal R7 X* R8 N~ N Z
WO 2006/34813 R5 R4 5 in which: R, R2 R3 and R4 %FE}%'%SWS/WW

i ndependently hydrogen, F, d, Br;, I, CN, NO2 or

" R11-(CnH2m)-An-; mis zerdl031, 2,30r4; nis zero orli;

tisted TR bl Wi RERs. methyl or CPF2p+1;

Example IC50 [WM]
4 0.129
7. 0.039
8 | 2.59
10 0.047
14 - 0.119
16 0.222
29 1.2
34 29.2
35 0.082

- 38 o 0.461
40 0.131
42 0.069
43 o 0.049
44 0.22




wo B,

A is oxygen,
zero,

NH, N(CH3) or

1 or 2; R5 is hydrogen,
5 or 6 carbon atonms or cycl oal kyl
or 6 carbon atons; R6 is hydrogen,
2, 3 or 4 carbon atons or cycloal k
r 6 car bon atons; R7 and R8 are eac

S(Oq; p isl,2or

3; qgis

al kyl having .1, 2, 3, 4,
having 3, 15 4, 5
OH, F, CF3, al kyl

perEPdodbianzy

i ndependently hydrogen, F, O, Br, CN, CO2R12, NR13R14
or 20 R16-(CmH2nm) - Bnn-; R is hydrogen, al kyl
having 1, 2,73 o 4 rbon dlUII%ES E;i }/CI oafikyl havi ng
3, 4, 5 or 6_caL%§ﬂD§@bnsr I~ are-dach
i ndependent |y hydrogen, alkyl having 1, 2, '3 or 4 WO
2006/ 074813 [PCT/ EP4605/ 014127 106.-%r bon' atjons or
cycloal kyl having 3, 4, 5 lor 6 carbon atons;| or R13
and R14, with the nitrogen atomto which thgy are
bonded, forma 4-,515 5-, 16- or 7gnBfbered ring in
whi ch one CH2 group may be repl aced by NR13, S or
oxygen; RI15 js—hydrogem, gl kyt—taving 1,2;7]3 or 4
carbon atons| or cygboalkyl havi ng 53 4 5 dr 6 carbon
atons; 10 mmis zefo, 1, 2, 3 or 1;' nn is Zero or 1;
R16 i s hydr ogen—nethyl —en-Cppk2pp+t—B—+s{oxygen or
S(O) qaq; ijsl, 2or3; 15 is zero, 1 or 2
( )qq pp gi q9 6%

57 1.4

58 7.4

64

0.25




Wis CrH2r or CsH2s-2; where one or nore CH2 groups in
CrH2r and CSH2s-2 may be replaced by NRL7, oxygen or -
S; R17 is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons or 20 cycloal kyl having 3, 4, 5 or 6 carbon
atons; r is 1, 2, 3, 4, 5 6, 7o0or 8 sis 4
WO-%’,%E’%’?%%%; Xis -C(O- or -S(0)2-: Zis -C(%FJ;?EFZ%PS"”“I”
bond; 25 and also its pharmaceutically acceptable
salts and trifluoroacetatesi052. A conpound of the
f. / l..as claimed in claim21 in which
Vthﬂﬁ?E@%ggg%dR4 are each i ndependently hydrogen, F,
- Br, CNor RL1-(CnH2m-An-; 30 mis zero orl; nis

. zero orl; WO 20Q6/ 074813 PCT/ EP2005/ 014127 107 R11l is

1. h?‘o@%@%‘?ﬂ”q@fﬁﬁ?l QE‘P%ﬁZpH; A is oxygen, NCH3 or
S(Oq; pislor2; qis zey lor 2, 5 RSis
hydrogen, nmethyl, ethyl or tyclopppyl; R6 is
hydr ogen or methyl; R7 Rewar @ eadh i ndependent |y
hydrogen, F, O, CN, Rl or
R16- ( ChrmH2mm) - Bnn-; 10 R12 ydr dgen, nethyl or
ethyl; R13 and R14 ardltacl i ggependent|y hydrogen,
al kyl having 1, 2R v n at oms; or cycl oal kyl
having 3, 4, 5 or % ;or

R3

R4

5 in which:
R1, R2, R3 and R4
are each independently hydrogen, F, Cl, Br, I, CN, NO2 or R11-(CH2m)-An-;

m iszero, 1, 2,3 or4;
n is zero or 1;
10 R11 - Is hydrogen, methyl or CpFop+1;
| A is oxygen, NH, N(CH3) or S(Q)q;
p is1,2o0r3;
q is zero, 1 or 2;

R5 s hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl 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 cycloalkyl

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

R7 and R8
are each independently hydrogen, F, Cl, Br, CN, CO2R12, NR13R14 or

20 R16<(CmymH2mm)>-Bnn-;

R12 is hydrogen, alkyl 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 1,2,30r4
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15 R13 and R14, with the nitrogen atomto which they
are bonded, forma 5-, 6- or 7-nenbered ring in which
one CH2 group nmay be replaced by NRI5, S or oxygen
R15 i s hydrogen, alkyl haV|ng 1, 2, 3 or4 carbon

wo diflely (o8 ) 10 55 < o £ b pona

X
y4

nmet hyl or CDJF2pp+1 25 B is oxygen or S(O)qgq; pp i's
1or 2; qqis zero, 1 or 2;106Wis CrH2r or CSH2s_2;

where one or 811%5 @%ﬁ%% Bbh atoms;
be repl aced ggééﬁb (gﬁggs@ gﬁa‘g&l V"ﬁg ydrggen oms,
al kyl ¢raving 1, 2, 3 or 4 carbon atons or WO
2006/ 0%4%13 F’Cifl" EP2005/ 014127 108 cycl oal kyl havi ng

ng R bon atonms; r is 2, 3, 4, 5, 6,70r8; s
'S 2 3, 4, 5, \fith thePhitrBgen Atorh to%'@h ity ar@%@haed forré a 4-,

is -C(O-; and also its pharmaceutica accept ab

salts and trifl5toboatéraembere ring trbwipl@gmedﬁHzlgéOUp may be
formula | as clained in claiml and/or 2, in which Rl
and R3 10 are &&placRIMYNBAS, SR oxHaeMm4 are each

i ndependent |y hydroge , ad, W&H%
N(CHB)2; R5 is hydrogéﬁ, met hy Vd@'ﬁ% vitig 1,2, 3 0r4

cyclopropyl; carbon atoms or cycloalkyl having 3, 4

5 or 6 carbon atoms;

mm is zero, 1, 2, 3 or 4;
nn is zero or 1;
R16 is hydrogen, methyl or CPPF,2PD+1;
B is oxygen or $(O)gq; |
| pp  is1,20r3;

qq is zero, 1 or 2;
is CyHor or CgHpg.. |
where one or more CHz groups in CyHor and CgHog-2 may be replaced
by NR17, oxygen or S; |
R17 is hydrogen, alkyl having 1, 2, 3 or4 carbon atoms or
cycloalkyl having 3, 4, 5 or 6 carbon atoms;
r is1,2,3,4,5,6,7or8;
s is2,3,4,586,70r8;
is -C(O)- or -S(O)o-;
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, R2, R3 and R4

-are each independently hydrogen, F, Cl, Br, CN or R11- (CmHgm)-An T

m is zero or 1;

n ‘ is zero or 1;
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WO

RS
R6
R7 a

fromt

R6 is hydrogen or nethyl; 15 R7 and R8 are each

hydrogen; Wis CrH2r or CSH2s-2; where one or nore

CH2 groups in CrH2r and CSH2S-2 may be replaced by

NR1 7, oxygen or S; 20 R17 is hydrogen or nethyl; r '

@6%5‘(‘%1)324 5o0or 6; sis 2, 3, 4, 5 or.6; XP&/E%(@S’/OM]Z

Zis -C(O-; 25 and also its
pharmaceutically acceptable salts and

trifluoroacetates. 4. A conffund of the fornula | as

cl ai rreﬁéﬁn one %_HS'/HFCE;e‘?If, n‘?étﬁsifl'& d'pl:té)p+%’; sel ect ed

group o
1-[2- (- bro; ER] RCeRZ; eyl - 1, 2, 3, 4-t et rahydroi soq
ihel 1o 4-y|§)tp:ﬁgny’l ] pyF’rz%l "di’fe- 30 2. 5-di one,
3-[2-((R)-6, 8-dighl orig1reycl opropyl -1, 2, 3, 4-tetrahydr
oi soqui nol i n-4-yl)phenyl]-1 WO 2006/ 074813 .
PCT/ EP2005/ 01412%% 109 ZeketI14:ni dazol i di ne- 2, 4- di one,
3:[ 125 = ' e .-1,2,3,4-tetrahydroi soq
uEsn'f?f"f’é@ﬂ’???&ﬂ'é%WW@?EWLi m dazol i di ne- 2, 4- di one
3is[Bydrédidn 61 Brethidhl or o- 2- cycl opropyl -1, 2, 3, 4-t et rahydr

o'! ggqui nol i n-4-yl)phenyl]- 5 imdazolidine-2, 4-di one

1-[2-((R) -6, 8-dichloro-2-cyclopropyl -1,2,3,4-tetra
hy el 84 &PHREPShdnt MdregenH, Ic13eND DR 12, NR13R14 or
roxypyrrolidine-2,5-"di one,
(RI6ICdnHoRmPBRRdI chl oro-2-cycl opropyl -1, 2, 3,4-tetra
hydr oi soqui nol | n-2-y| )phenyl]-3- h yd roxypyrrol id i
n e-2,R%2di one,is bydrogen, methyl or ethyl; :
(R-1-1[2-((R=6, 8-dichloro-2-nethyl -1, 2, 3,4-tetrahydro
[ soqui%?z)"[5 %ﬁdB% ) phenyl ]-3- hyd roxypyrrolid i
ne-2,5-d i0 ne,gare each independenti¥ hydrolgen, aIkX[ having 1, 2, 3 or 4
(S)-1-[2-((R)-6,8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydro _
i soqui nol i n- 4- yaarbew atars ar cycloalkyl having 3, 4, 5 or 6 carbon atoms;

or
R13 and R14, |
with the nitrogen atom to which they are bonded, form a 5-,
8- or 7-membered ring in which one CH2 group may be
replaced by NR15, S or oxygen;

R15 s hydrogen, alkyt having 1, 2, 3 or 4 carbon
atoms or cycloalkyl having 3, 4, 5 or 6 carbon
atoms;

mm is zero, 1 or 2;
nn is zero or 1;
R16 is hydrogen, methyt or CppFopp+1;
B is oxygen or S(O)qq;
pp is1or2;
qq iszero, 1or2;
is CpHor or CgHog-2:

where one or more CHo groups in CyHor and CgHog 2 may be replaced

by NR17, oxygen or S;
- R17 is h_ydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or
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hyd roxypyrrolidine-2,5-dione,

4-12-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soq

ui nol i n-4-yl) phenyl ] nor phol i ne- 15 3, 5-di one,

3-[2-((R) -6, 8-dichloro-2-nethyl-1, 2, 3, 4-t et rahydr oi soq

ui nol i n-4-yl ) phenyl ] oxazol i di ne- 2, 4-di one,

‘V()%Qﬂﬁgij#%-G,S-dichIoro-2-nethy|-1,2,3,4-tetr§ﬁ§3ﬁggg9§ 14127

“uinolin-4-yl)phenyl]thiazolidine- 2,4-dione, 20

1-[2- ((R) -6, 8-di chl oro- 2- cytd&propyl -1, 2, 3, 4-t et rahydr

oi soqui nolin-4-y L rol- diges - e,
(S)-1-[2- ((R) - 6,Wé‘%&@%ﬁe‘gﬁy&qgﬂ?’&ﬁﬁ?@?? ahydr o
i soqui nol i nt4- yliz@héng] §;&-fet 8yl -
pi peri di ne- 2, 6-di gne, , ,
(R -1-[2-((R - 6,‘§%di%cf'ii Br®-2OM8t hyl - 1, 2, 3, 4- t et rahydr o
I SQENNOA 1 ) phenyl ] - 3-net hyl - 25
X plgpg%cpz;)&r’}ﬂe%,é%zdi one, ,
Z lisl-2(0§R) - 6, 8-di chl oro-2-methyl -1, 2, 3, 4-t et rahydr oi soq
ui nol'i n-4-yl)phenyl]-3,5-dinmethyl-
and alfopits paammeaceugcaibaeceptable salts and trifluoroacetates.
1-[2-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4-yl)phenyl ]-3-nmethyl - pyrrolidine-2,5-dione,
3. A0compound of the formula | as claimed in claim 1 and/or 2, in which
1-%2- ((R -6, 8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydroi soq
R1ang R8l i n- 4- yl ) phenyl | - 3, 3- di et hyl -

PY Y Q4 S §;-di one,
1-[ 2% (:I;plqugf)gﬁl oro- 2-cycl opropyl -1, 2, 3, 4-tetrahydroi so
R2 arguR4o0l i n- 4-yl ) phenyl ] pyrrol i di ne WO 2006/ 074813

TR SOOI YRS Ryt B N2 MHCLE YR )26
RS l{t%{h?dkcébgﬂéh%tﬂgfgm%pt&g&%owqe i g 3,dl4?ltn:i r ahydr oi soq
R6 uismyidrogeh gt onetigmy| ] pyrrolidine- 5 2, 5-di one,

1-[4-(6, 8-d
R7 andcRBor o- 2- met hyl - 1, 2, 3, 4- t et r ahydr oi soqui nol i n-4-yl ) ph

I r Ldine- 2, 5- dione,
_ ié}%zé%éﬂébgéﬁl chl oro-2-nethyl -1, 2, 3, 4-tetrahydroi soq.
W -usiBHop o4 OgHebenyl ] pi peri di ne- 2, 6- di one,
where one or more CH2 groups in CHyp and CSH23_2 may be replaced

by NR17, oxygen or S;
' R17 is hydrogen or methyl;
r is 2, 3,4, 5or6;
s is2,3,4,5o0r6;
X is-C(O)-or-S(O)p-~
Z is -C(O)-;
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 group of: |

1—[2-(8~br0m6-6-chIoro-2-methyl-’l ,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-
2,5-dione, _
3-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-1-
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- 3-[2-((R)-6, 8—d|chioro- -methyl

10
1-[2-(6,8-dichloro-2-nmethyl -1, 2, 3, 4-tetrahydroi soqui no
l'i n-4-yl)phenyl ] pi peridine-2,6- dione,

1-[3-((S)-6, 8-di chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq

4-yl ) phenyl ] pyrrol e-2, 5- di one
WO}% F&L"e%BS di chl oro-2-nethyl -1, 2, 3, 4- tetrahdegFM0§6014127
l'in-4-yl)phenyl] pyrrolidine-2,5- 15 di one,
1-[2- ((R)- 6, 8-di chi or 0- 2- met0%i - 1, 2, 3, 4- t et r ahyd

h I l'i di ne- 2, 5-di :
meth%jﬁ’?lgg%?@ﬂ% OME) gr g%- ]rrthO%;/Ir ?1|, 2|, 2?4- tetr alhggsoi soq
3-[2-((R 26)8-dicHloyd- 2prhellh!yl ]IJaﬁ,detztnahynﬂmisoqlind;lim%yimhezagl] -1-methyl-
o B%égf di chl oro-2-nethyl -1, 2, 3, 4-tetrahydr oi soqui no
imidagolipine24-8ieBRy | |1 ni dazol i di ne-2, 4- di one,
3-[2-(R)F- §eté|§ﬁrcﬁa-?-d%rab'r@;m:l22,3§t-fé\tﬂah§;d?e|§oq4nﬁcﬁhmwﬁvﬁmﬁ]oq

ui‘nolin-4-yl )phenyl ]'i'm dazol i di ne- 2,
imidageljding-L3-dene- di chl or o- 2- net hyl - 1, 2, 3, 4-t et r ahydr oi soq

R ke S R N

hydrob(y@yr{’olwhr)dﬂﬂfﬂk}’bhem dazol | d| ne- 2, 4- di one,
) - 6, 8-di chl or o-2-cycl oprop 3, 4- tetrih ydr

(R)- 162%6@:& gslichomp-3cyginpiapy]-1 %&ézfélfﬁéyqi‘féu@%m“ﬂﬁnﬂ rggyl]-3-
hl 2-nethyl -1, 2, 3, 4-tetrahyd
nydrody R oS aRhES T8 et hyl etranydrol sog
(R)- 14[2ﬁ((®28284cﬁﬁ:h1@r0224ne€th3dn‘e2 3,4-tetrahydroisoquinolin-4-yl)phenyl]-3-
c?@ ééqgéR 6, 8- di chl or o- 2- met hyl -1, 2, 3, 4-tetrah
hydfogiﬂwr H§-#ord! yl ) phenyl -3, 4 WD 2006/ 074813
. J .
O A S e R R P
hydrouymotaliding-3,5yqibeey| | - pyrrol e- 2, 5- di one,

42- (&;)[ép(cﬁﬁég%n%ﬁ%tﬁ I:—fg%pélt I?%Jr%%g%u@o@iigﬁg{p%}é?zir%ﬁp%une-
3 5-didné 3- ((S) 8 di chl oro-2-net hyl -1, 2, 3, 4-t et rahydr oi soq

ui nol i n- henyli Byrrol I di ne-
3,4-tetrahydroisoquinolin-4-yl)phenylloxazolidine-

2,4-dione, 7
3-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyljthiazolidine-
2,4-dione,

1-[2-((R)-6,8- d|ch|oro-2 cyclopropyl -1,2,3 4-tetrahydrOIsoqumol|n -4-yl)phenyl]-
pyrrolidlne-2 5-dione,
(S)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3-methyl-
piperidine-2,6-dione,

(R)-1-{2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyl]-3-methyi-
piperidine-2,6-dione,

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-methyl-1,2,3,4-tetrahydroisoguinolin-4-yl)phenyl]-3-methyl-
pyrrolidine-2,5-dione,

1-[2-((R)-6,8-dichloro-2- methyl -1,2,3 4-tetrahydr0|soqu1no||n -4-yl)phenyl}-3,3-dimethyl-

- pyrrolidine-2, 5 dione,

1-[2-(6,8-dichloro-2-cyciopropyl-1 ,2,3,4-tetrahydroisoquinolin-4—yl)phenyl]pyrrolidine—



2, 5-di one,
1-[4-(6,8-dichloro-2-nmethyl -1, 2,3, 4-tetrahydroi soqui no
lin-4-yl)phenyl]pi peridine-2,6- dione, 10
3-[3-(6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soqui no
| in- | ) phenyl ]i m dazol i di ne-2, 4- di one,
WO 29”?"?7‘6%/1!3) 2-nmethyl -1, 2, 3, 4- tetrahydr0| soqui nBEi IITE]ZZ_%%OMIZT'
' phenyl] pyrrolidi ne-2, 5-di one,
3-[2-((R) -6, 8-dichl oro- 2- néF%&l-l 2,3, 4-tetrahydroi soq
ol i n-4-yl)phenyl]-5-isopropyl -
25d%hlgdazolldlne 2,4-dione, . 15
1-[4- ((B)E@B(c(lﬂ)loﬁa B-mietbipl- 0,208, Q-te’eaﬂn,xdro&odwﬁoﬂn-ﬂqtl)pﬂlemlﬂpnpemi{lne-Z 6-
ui nol i n-4-yl ) phenyl ]-5-isobutyl -
dione; i dazol i di ne- 2, 4- di one, (R and

i LB L M BT

2.,5-dipne)j dazol i di ne- 2, 4- di one,

1-[4- (éB&épfﬂ%@@ %‘S{Lﬁa@@e aﬁﬁr@{s}g&qﬁiﬁ%ﬁg%d—'yls tern?/ﬁgyrro Id?l’?g—Zﬁ-

monelﬁlda20|ldlne 2, 4-di one,

1-[2-((R) -6, 8-dichloro-1, 2, 3, 4- t et rahydroi soqui nol i n-4
1-[2-((RH9, §+cédyoqqgg}ﬂn@ﬂhylj1 Ae3,4- tgl;r@m@h'@isoqu:nolm-4-yl)phenyl]plpendme-2 6-
dmne3 [2-((R) - -di chl oro-2-cycl opropyl -1, 2, 3, 4-t et rahydr

0|squ|noI|n 4-yl) phenyl]- thiazolidine-2,4-dione,

1-[2-(8, 8l dickIOR)-26méthgl-¢ |2, DA aetRahpdrbiso ﬂ;mahﬁ»AAyl ?ﬂenq ipeadines?,6-
['(U|noI|n 4- yI5gﬂnﬁenyl]pyrro':wla:}jlnef'I 2, )lonenpﬂ
dioneg-[ 2- ((S) - 6, 8- di chl or o- 2- cyclopropyl 1 2, 3, 4-tetrahydr

@A b e leslision Lk s

dioney inolin-4-yl)phenyl]-3,3, 4 4-tetra-

rroli - - dj one
12§ B dnPE-p tﬂgp%’r?ﬁ?%?*ydzowav'asp%ﬁyxllpfe@y&pwce'@ef}ea2 5-
dlonehydro' soqui nol i n-4-yl ) phenyl ] 3-
et hyl pi peri di ne- 2, 6-di one, 1-[4-(6,8-d
1-12-((Ro+B, Brctictdonoe2-mydthyl- D23, MetmhyailrgleﬁwtB@Iquﬂfyd)]Phﬁnyql]nggcﬁlﬁlne-
2 5edi en%I ]-4,4-di nethyl WO 2006/ 074813 PCT/ EP2005/ 014127
~al pi peri di ne-2, 6-di one and 1-[2-(6, 8-d

- 3-2- (('FQIE Qfdicmorrasemyéth}r ﬁz% &tétﬁéﬁy@wglé@jnﬁ@lﬂm%bhenﬂjuwdéﬁbndme-

enyl'| pyrrol e-2
2 ,4-dione,

3-[2-(6,8-dichloro-2-methyl-1 ,2,3,4—tetrahydroisoquino]in-4-yl)phenyl]imidazolidine-2,4-

- dione,

3-[3-((S)-6,8-dichloro-2-methyl-1,2,3,4- tetrahydronsoquinol|n-4—yl)phenyl]1m|dazohd:ne-

2,4-dione,

3-{4-({S)-6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquiholin-4-yl)pheny[]imidazolid ine-

2,4-dione, _

- 3-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyllimidazolidine-2,4-

dione, |

3-[2-((R)-8,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinelin-4-yl)phenyl]-

oxazolidine-2,4-dione,
3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyi]-5-methyl-

imidazolidine-2,4-dione,

(3R,48)-1-[2-((R)-6,8-dichloro-2- methyl 1,2,3 4-tetrahydr0|soqumolm-4-yl)pheny[] -3,4-



10

and also its pharmaceutically acceptable salts and
trifluoroacetates. 5 5. A conpound of the fornmula I
as claimed in one or nore of clainms 1 to 4, selected
fromthe group of:
1-12- (8- bronp-6-chloro-2-nethyl-1,2,3,4-tetrg Q

WO W%’@I ‘fs$134 yl ) phenyl ] pyrrolidi ne- 2 5 di one, EY%%P&?O%%MIM
3-[2-((R)-6, 8-dichl oro-2-cycl opropyl -1, 2, 3, 4-t et rahydr
oi sochi nol i n-4-yl)phenyl ] - 11t hyl - '

d'me%%gﬁéﬁ%ggj%dﬁ? é%:jlo?geZ met hyl - 1, 2, 3, 4- t et r ahydr oi soq

1-[4-((6 O, laLdicHlesd ,?{rhelrrnyl 1213, metbtryhydrosodainolindi-yigptizngi giyonoke-2,5-
3-[2-((R)-6, 8-dichl oro-2-cycl opropyl -1, 2, 3, 4-t et r ahydr

dionegi soqui nol | n- 4- yl) phenyl ]- 15 inmdazolidine-2, 4-di one

1-[3- E -6 gcfs %Ialéfdﬁ%—lrﬁ% ')I/ %‘% Qrt@fr%?ft%’ﬁisﬁ%ﬁBMﬁAlyi?pr%nﬁyﬂﬁlﬁéﬁ&me-Z 6-

dione; oxypyrrol i di ne-2,5-dione, (R-1

R RGeS SRk A A e

- 2.5.dibAge, 20

(R-1-[2-((R-6,8-dichloro-2-nmethyl -1, 2, 3, 4-tetrahydro
1-[4- (6§edpahlnm-2ﬂnatryl )I;ﬁ;&ﬁyﬂe}rabydWUW?WWDM&MEP@%C@&Z 6-
i one,
dlone(s) 1-[2-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydro

3-[3- (6 MUhE@ﬁd—QﬁnéﬂWl-) 218 avteiraBydraisdgumelinyd-yiphenyijimidaZolidine-2,4-
one,

'dl0”e4 [2 ((R) -6, 8-dichloro-2-nmethyl -1, 2, 3, 4-t et rahydr 0i soq

- Pt RS B0 b4 SRy AR Ao 2 Srcigne

O 32-((R) B+d1chrle>|3d thelhyl 1@Cﬁdde’nrahydnersoauMOﬂm-dﬂgd)phenyl] -5- lsopropyl-

15

.20

25

30

-dichloro-2-nethyl -1, 2,3, 4-tetrahydroi soq
|m|dam[hi§1q %34 l§’T‘§:’1ohenyl ]thi azol i di ne- 2, 4-di one, 30

3-[2- @)'\I’)L@B(cﬁ&)l ﬁ}ﬁh%tﬁ?i Lppoy 31&&‘%))}2)‘?%@|ngméhr?~4gy!ﬁ5hteﬁﬁzl']-@ti¥ébutyi-

SO U|no phenyl ] I ne- 2, 5-di oné

-|m|da:¢®)d4r1e-123-cmppz¢ 6, 8-di chl oro-2-nethyl -1, 2, 3, 4-tetrahydro

(R uné&%@%@%&ﬂ%@@}géﬁﬁﬂnguﬂetra Y, %qgéq%rf'o &1§4-yl)phenyl] 5-

- (2-methylsulfanylethyl)limidazolidine-2,4-dione,
- 3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl}-5,5-dimethyl-

imidazolidine-2,4-dione,
1-[2-((R)-6,8-dichioro-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyllpyrrolidine-2,5-dione,
3-{2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-

- thiazolidine-2,4-dione,

1-[2-({8)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-
2,5-dione,
1-[2-((S)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yt)-phenyl]-
pyrrolidine-2,5-dione,

1-[2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquinolin-4-yl)pheny|]-3,3,4,4-tetra~
methylpyrrolidine-2,5-dione, |
(8)-1-[2-((R)-6,8-dichloro-2-cyclopropyl- 1 ,2,3,4 tetrahydro:soqumol|n-4-yl)phenyl] -3-
methylpiperidine-2,6-dione,
1-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-4,4-dimethyl-
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pi peridine-2,6-dione, (R-1-[2-((R-6,8-d
i chloro-2-nethyl -1, 2,3, 4-tetrahydroi soqu
i nolin-4-yl)phenyl]-3-nethyl - piperidine-2,6-dione,
1-[2-((R) -6, 8-di chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
WO z?}bg@%%xl neylz) phg%"n]e 3,5-di methyl - 5 PCT/EP2005/014127
1-[2-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4- yI)phenyI]-B-netHVI pyrrolidi ne-2,5-di one,
( 8-dichloro-2-nmethyl -1, 2, 3, 4-tetrahydroi soq
mpenﬁino%ﬁﬁﬁ% yI) phenyl ] -3, 3- dlnethyl-
and 1436 Bl-dldnlnm—Z-rﬁethybhé 3 4@e’¢aiﬂ)zk@|5pau:ﬂol|n-4—yl)phenyl]pyrrole-2 5-
i chl oro-2-cycl opropyl -1, 2, 3, 4-tetrahydr oi soqui nol i n- 4-
dioney| 'y phenyl ] pyrrol i di ne- 2, 5- di one,
and alksol nﬂs éﬁ&h&e&t.%l%&@@t&l@”@ékybnd:crafn@rdade@ét@ahydr 0i soq
ui nol 1 n-4-yl) phenyl ] pi perid ine-2,6- dione .
1-14-((S)-6, 8-d

5, An%}irﬁ[é@frfdogﬁhgﬁé g %s@%,ﬁ{e[q"’\%% Oéﬁfigr% Sihdiftis*r ¥ A Pelected

fromtlh@ r@upo?- et hyI 1, 2 3 4- tetrahydr0| soqui nol i n-4-yl ) ph
yrrolidine-2
1-2- &b[rczmpcaapbiswrwdnemybﬂé’&4rte’srﬁwdr@sgqgm@l'Bé‘rwmwﬂpwef'dme-
25d|§h ol i n-4-yl) phenyl ] pi peri di ne-2, 6- dione, 20
2- (6, 8-d
3-[2-({R)B, GFmeIﬂeltEE#u:yblo]brcmyBr,’I 2,8 drtetrhhgd oisoahinofint4-yi)phanyllphrmethyl-

qw per|d| ne- 2, 6- di one,
imidazo EF% digng. g chI oro-2-met hyl - 1, 2, 3, 4-t et r ahydr oi soq

- 32- (@t@htd}c]ﬂobﬂ Mﬁ@mi anr A9teardidroisEl GiRBln-4= )[!)%rhéﬁylii‘t Ol'nethyl-

| 'oro- 4-t et rahydroi soqui nolin-
:midamiydIIQQ&?A*d\!bnau ne-2,5- 25 dione,

SRR T ERBRY I ot rlb ey Cisdgih atpticties

mndaﬁs]idﬁw(ﬁ@-d@n& di chl oro- 2-met hyl - 1, 2, 3 4- tetrahydr0| soq
nol i n yl ) phenyl ]i m dazaol i di ne- 4-di o

©)-1-k- (R W@@I@ﬁr?omlc]mr@@vlhw 3142etgawdr@lﬁpawyehr@ﬁ%meﬁall -3-

hydroJ(yﬂi/rrAb'hXIIr?eDﬁ‘%rﬁ‘Hiém dazol i di ne-2, 4- di one,
(R)-1{2-{(R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahyd roisoquinolin-4-yl)phenyl]-3-
hydroxypyrrolidine-2,5-dione,
(R)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl(}-3-
hydroxypyrrolidine-2,5-dione,
(S)-1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]-3-
hydroxypyrrolidin-2,5-dione,
4-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4- y[)phenyl]morpholme—
3,5-dione,
3-[2-({R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylloxazolidine-
2,4-dione,

- 3-[2-((R)-6,8-dichloro-2- methyl 1,2,3 4-tetrahydr0tsoqu1nol|n-4-yl)pheny!]thiazohdme-

2,4-dione,
1-[2-((R)-6 8-d|chioro 2-cyclopropyl-1,2,3,4 tetrahydr0|soqu1nolm-4—yl)pheny!]-
pyrrolidine-2,5-dione,

(S)»1-[2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4-tetrahydroisoquino_lin-4-y|)pheny[]—3-methyi—
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3-[3-((S)-6, 8-dichloro-2-nethyl -1, 2, 3, 4-t et rahydr oi soq
ui nol i n-4-yl)phenyl]imdazolidi ne WO 2006/ 074813

PCT/ EP2005/ 014127 114 2, 4-di one, :
3-[4 ((S)-6,8-dichloro-2-nethyl-1,2, 3, 4-tetrahydroi soq

[ yl) phenyl ]i m dazol i di ne- 2, 4- di one

WOZ@’“F (181% di chl oro-2-nethyl -1, 2, 3, 4- tetrahyd?&ggaaﬁ)%omlﬂ
l'i n-4-yl)phenyl]imdazolidine-2,4- 5 dione and
3-[2-((R)- 6, 8-di chl or 0- 2- cyt1®propyl - 1, 2, 3, 4- t et r ahydr

n-4-yl ) phenyl]- oxazoli di ne-2, 4-di one, and
piperﬁﬁn'?é)ﬂitﬁt Qﬂahhr maceuti cally acceptabl e sal ts and

(R)-1¢[24{{R )46,Bedickibat-LemethyB1 B, 3 A-tetrapypdnobogtiinolip-d-gjphengiH3-methyl-
@ Eadhgedln claiml1, in which R1, R2, R3andR4 are

piperiding2;dieP8ndent Iy F, O, Br, CN or RL1-(CrH2m)-An m

~[2- [ L -

1-[2 (Kre% 6%" 8|cﬁforé]-2 r%étrﬂ/l 192 22 t%tr@hyérms%éﬁdo‘ﬁnmgl r; ?f 2 -dimethyl |

n I's oxygen
plperldrneEZ qulpsezero 1 or 2, 20 RS |s hydr ogen, mat hyl ,

Y A SRR R AT ) N A

pyrroﬁamé{,b_% didRE3R14 or R16- (Cm*ri—|2m1) Bnn- 25 R12 i's
nmethyl or ethy are

1-(2-((6 ST 2 Ho i 2o Adbicainy raNoR gy ihsryl]-3 3-dimethyl-

pyITo gm%_aoq]rgs or cycloal kyl having 3, 4, 5 or 6 carbon
atons;” or '

1 -[2-(6,8-dichloro—2-cyclopropyl-1 2,3 4-tetrahyd roisoquinolin-4-yf)phenyl]pyrrolidine-
2,5-dione, ,
1-[4-((S)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]piperidine-2,6-

dione,

1-[4-((S)-6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-
2,5-dione,

- 1-[4-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-2,5-

dione,

- 1-[2-((R)-6,8-dichloro-2-methyi-1,2,3 4-tetrahydroisoquinolin-4-yl)phenyl]piperidine-2,6-

dione,

1-[2-(6,8-d ichloro-2-rhethy!-1 .2,3,4-tetrahydroisoquinolin-4-yl)phenylipiperidine-2,6-
dione,
1-[3-((S)-6,8-dichioro-2-methyl-1,2,3,4-tefrahydroisoquinolin-4-yl)phenyl]pyrrole-2,5-
dione, | , | '
1-[2-(6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidine-2,5-
dione,

1-[2-((R)-6,8-dichloro-2-methyl-1,2,3 4—tetrahydrmsoqumolin-4-yl)phenyl]pyrro||dlne- _
2,5-dione,

3-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahyd roisoquinolin~4—yl)phenyl]imid azolidine-
2 4-dione, | -
3-[2-(6,8-dichloro-2-methyt-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyllimidazolidine-2,4-
dione,

3-[3-((8)-6,8-dichloro-2-methy!-1 .2,3,4-tetrahydroisoquinolin-4-yl)phenyljimidazolidine-
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R13 and R14, 30 with the nitrogen atomto which they
are bonded, forma 5-, 6- or 7-nenbered-ring in which
one CH2 group nmay be WD 2006/ 074813 PCT/ EP2005/ 014127
115 repl aced by NR15, S or oxygen; R15 is hydrogen,
ving 1, 2, 3 or4 carbon atons or
WO @Qg%h , 4, 5 or 6 carbon at ons; 5 mmis ngg%ﬁ%olsmlﬂ”
2; nnis zero or 1; R16 |s drogen nmet hyl or '
CPPF2pp+1; B is oxygen or )gq, pp is 1 or 2; 10 qq
24ﬂﬁ¥ao 1 or 2, Wis CGH2r or CSH2s 2; where one or
moreé CH2 groups in CrH2r and CsH2s-2 may be repl aced
3-[4- (@) BIRidichlosorgemetbyi-52, MietrahwdlsogemphmwmHe@vl]lngdazohdme-
5.4. 3 or4 carbon atons or 15 cycloal kyl having 3, 4, 5
d P 6 carbon atons; r is 1, 2, 3, 4, 5, 6, 7 or 8; s
3-[4-(BB- auch%ro é*mEthyﬁ‘l 203 atte%ahafdﬂoﬁsoq&r@i.n-@yll)prﬁr@)]amdaz&|dme-2 4-
is a bond; 20 and al'so its pharmaceutically acceptable
dionesal ts and trifluoroacetates. 7. A compound of the
formula | as clainmed in claim1 and/or 6, in which Rl

- and and R3 are each hydrogen; 25 R2 and R4 are each

3-]2- ((medela%daatd 2-dygibpessm1, %3 ﬂetraﬂ&drd?&dﬁquni\diﬂﬁ%yt)phenyl]—
N( CH3 R5 is hydrogen, nethyl, ethyl or

oxazaljiiepAsHgne.

and also its pharmaceutically acceptable salts and trifluoroacetates.

6. A compound of the formula | as claimed in claim 1, in which

R1, R2, R3 and R4

are each independently F, CI, Br, CN or R1 1—(CmH2m)-An-;

m _ is zero or 1;
n iszeroor 1;
R11 is hydrogen, methyl or CpFop+1;
A s oxygen, NCH3 or S(O)g;
P is 10r2; |
g is zero, 1 or2;

R5 is hydrogen, methyl, ethyl or cyclopropyl;
R6 is hydrogen or methyl;
R7 and R8 ' '
are each independently hydrogen, F, CI, CN, COoR12, NR13R14 or

R16-(CrmmH2mm)-Bnn~;
‘R12 is hydrogen, methyl or ethyl,
R13, R14  are each independently hydrogen, alkyl having 1,2,30r4
carbon atoms or cyclo_alkyl. 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
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R6 is hydrogen or nethyl; R7 and R8 30 are each

hydrogen; Wis CrH2r or CSH2s-2; WD 2006/ 074813
PCT/ EP2005/ 014127 116 where one or nore CH2 groups in
CrH2r and C5H2s-2 may be replaced by NR17 oxygen or

: 7.1 hydrogen or nmethyl; r is 1,
WO@,OG@]%si 2,3,4,50r6; Xis -CO- or 3(0)2 P%E’EEQQPS’"“IZ"

X
V4

bond; and al so its pharnmaceutically acceptable salts

“and trifluoroacetates. 10 8!1A conpound of the formul a

| as clained in R WNM?‘CF%r%é(Vgeﬂ* 6 and 7,

sel ected fromthe group “of r ono- 6-ch

| oro-2-methyl -1, 2, 3, Rl1bet isdtygdogesi, aticyt bavingl1,i2, 3-ot-4ytarbon
)phenyl ] pyrrol id in-2- ong .

1-[2- ((R) - 6, 8- di chl or o- 2- n&PA oncysioalyyl hgyingr3, . S or 6 carbon
roi soqui.nol i n-4-yl)phenyl ] g@nfget hyl -1, 3- 15

di hydr oi m dazol - 2- one,

(R) - 6, B¥dli chl or 0s&ef@-1ar, 2:- di oxo- 1- X6-i sot hi azol i di n-2

-yl)ph yI] Zm%#kﬁér , 3,4-tetra- hydroisoqui noli ne,

3-[2-( ) 6, 8-di tnet hyl -1, 2, 3, 4tetrahydroisoq

ui nol i R18- yI ) pheigYylirta#0 methyl-otC
1-[2-((R -6, 8-di c??:yoro 2- math{/] -1@1?% tetrahydr0| s0q

ui nol i B- 4-yl ) phdayijgdn 8r 8{@H; 0- i1 nmi dazol - 2- one,
1-[2- ((R) -6, 8-di chl oro- 2- et hyl - 1234tetrahydr0|soq
ui nol i n-4-yl) phenyl ] ip@ dai®lliadiZn- 2- one,

1-[2-((R) -6, 8-di chl or I .3, 4-tetrahydroi soq
ui nol i n-4-yl ) phenyl ] roﬁ%‘%”fcr one,

lis[CHA dr chl or o- 2- net hyl 71 2, 3, 4-t etrahydr oi soq
ui n%'i |2(r'; 4{%)psg%nyl ] pyrrolidin-2-
where one or more CHy groups in C;Hor and CgHog.2 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 is1,2,3,4,5,6,7o0r8;
S is2,3,4,56,70r8;
is -C(O)- or -S(O)g-;

is a bond;

and also its pharmaceutical!y' acceptable salts and trifluoroacetates.

7. A compound of the formula [ as claimed in claim 1 and/or 6, in which
R1 and R3
are each hydrogen;
R2 and R4
are each independently hydrogen, F, Cl, Br, NH2, NHCHz3 or N(CH3)2;
“R5  is hydrogen, methyl, ethyl or cyclopropyl;
- R6 is hydrogen or methyl;
'R7 and R8
are each hydrogen;
W is CiHoror CgHog.2;
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-6, 8-dichloro-2-nethyl -1, 2, 3, 4-tetrahydr oi soq

one,
1-[3-((S) 0- 2- e
ui nol i n- 4- yI)phenyI]plperldln-Z- one, 30
1-[2-((R) -6, 8-di chl oro-2-cycl opropyl -1, 2, 3, 4-t et r ahydr
oI|n 4-yl ) phenyl]- pyrrolidin-2-one,
wo 23%93@'/0’35 13 PCT/ EP2005/ 014127 117 ptY/ER2005/014127
3-[2-((R)-6, 8-dichl oro- 2- cycl opropyl -1, 2, 3, 4-tetrahydr
“oi soqui nol i n-4-yl ) phenyi]- b¥xzolidi n-2-one and
6, 8- di . t i agli Il
> ylﬁHEenyrI]Ef ogﬁ&%r@?f?ﬁg&ﬁﬂ&& afd BHY 25 n3Pbd Hplaced

t et r ahyd NRFOMGaH bPes, and al so its pharmaceutically
acceptable salts and trifluoroacetates. 9. A conpound
of the fornula IR48 ds@yde:tganroranetw more of clains
1, 6, 7 and 8, sele%tqd Lé 6group of : 10
1-[ 2- (8- brono- 6- 'ehl or'-'2 t{‘:']);tf , 4-tetrahydroi soq
u | noI i n-4- yI ) phenyl ],@Qr Bohlybnez one
1- R) - 6, dlchlor02rrethyl 1234tetrahyd

X r@r&ﬁ MoiS(®2 yI ) phenyl | - 3- met hyl - 1, 3-

E%/grm m dazol - 2-one; (R)-6, 8-d
Z ’4[2(11d|oxo1a6|soth|azoI|d|n2yI)phen

and aYéd ﬂ@pﬁ@ﬁﬁ%euilcgi cy:"a e@%ﬁlé sajte aHM ‘i‘ﬁﬂﬂo?@ﬂéétﬁﬁa‘s' ne,

[2-((R) -6, 8-di nmet hyl - , 3, 4-tetrahydroi soq
U|noI|n 4- yI)phenyI]oxazolldln 2 one

b $enpRe Ot bR’ Fe e e oniniie, o S8MiE L6 39 7.

selecﬂgd[ﬁ?orh(uﬁﬁ ﬁ;lﬁ;@lﬂ chl oro-2-nethyl -1, 2, 3, 4-t et rahydr oi soc

hi nol i n- 4é| g %ledazolldln 2- one
A-2- (&qrqmpcﬁayh r@2gnetvid 2. d4ntetrahydreispaginglin-yiphamipyselidin-2-

one. Ui nolin-4-yl)phenyl]pyrrolidin-2- one and 25
"1-[2-((R) -6, 8-dichloro-2-nethyl -1, 2, 3, 4- tetrahydrmsoq

1-[2- ((R)P@,Bkdlehﬂesd&ph@hﬁyl 123, 4déiraihydr8rsoqumolln-4-yl)pheny!] -3-methyl-1,3-
dihydroimidazol-2-one,

(R)-6,8-dichloro-4-[2-(1,1-dioxo-1-Ab-isothiazolid in-2-yl)phenyl]-2-methyl-1 2,3, 4-tetra-
hydroisoquinoline, '
3-[2-{(R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyljoxazolidin-2-

- one,

1-[2-((R)-6,8-dichloro-2-methyl-1 ,2,3,4-tetra‘hydroisoquinolin-4-yl)_phenyl]-'l .3-dihydro- |

imidazol-2-one,
| 1-[2-((R)-6,8-dichloro-2-methyl-1,2,3 4-tetrahydroisoquinolin-4-ylphenyllimidazolidin-2-

one,
1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2-
one, | _
1-[2-((R)-6,8-dichioro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl]pyrrolidin-2-
one,
1-[3-((8)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinolin-4-yl)phenylpiperidin-2-
one, '
1-[2-((R)-6,8-dichloro-2-cyclopropyl-1,2,3,4-tetrahydroisoquinolin-4-yl )phenyij-

- pyrrolidin-2-one,
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| and

one, and also its pharmaceutically acceptable salts
and trifluoroacetates. 10. A conpound of the fornula I
and its pharmaceutically acceptable salts as 30
clainmed in one or nore of clains 1 to 9 for use as a
' nt. 11. A conpound of the fornula I ' :
%b utically acceptable salts as WO 2006?@&?@& 05/014127
PCT/ EP2005/ 014127 118 cIained in one or nore of
claims 1 to 9 for prepariné 14 medi canent for the
[ f
B o 2 M 23 s P PR g e PRI
oxazatidgpZ+oseor y di sorders, sl eep apneas, of snoring, of
acute and chronic renal di sorders, of acute kidney
and f5i | ure and of chronic ki dney fallure of di sorders of

o oRBLERH AT HRRR LS 4 SRR a1 206

1eu3hqg&mgyﬁﬂn§y@gen] of disorders resulting from CNS

overex0|tab|I|ty, epil epsy and centrally induced
and alseritapharmasentically agcaptablesalimandirifluomanetaisbons and
psychoses, of ischemc states of the peripheral or
central nervous system or of stroke, of acute and
9. phuompeurdbsretbe foronulandsdisioeddn neforpeoiepdferiaimsot,faisand 8,
or linbs cau seg by ischem c events or by 10
selecied i (g g0 nts, of atherosclerosis, of disorders
& | -
G RSBt A oian
one, di sorders caused by endot hel i al dysfunction,

o B R Sl s GRS A1.

d,hyd,fo%,dégg;_g.@ngur gi cal operations and organ transplants,
for use in bypass operations, in resuscitation after

(R) -6, SEH‘ EHi16R-A2-65 H .die%o-fl Grd- ibbﬂ:léﬁ)llﬂrrﬁziyﬁphénﬁ]‘-zspﬁ@lh951 2(3,4-tetra-
hock or of diabetes and |ate damage from di abetes, or

hydromqumpk@%ses in which cellular proliferation

o - IUIGR RO PR e e Rhasgyan

. one, a conpound of the formula I and its pharmaceutically

table salts 20 as clainmed in-one. o

1-12-( G Bciare- BTathB e A9 RO Ny OPBaRERT & gihydro-

| i ngredients. for preparing a nedi cament for the
|m;daztfb?t2 %ﬁ%nt or prophylaxis of disorders of respiratory

1-[2-((ER)i6y@-dichloroeZ piathaylor, 8,34 -tetrabed spiscdhimgline €ty phenyllimidazolidin-2-
respiratory disorders, sleep apneas, of snoring, of
ONn€, acute and chronic renal disorders, of acute kidney

. - ’ . "
(R ERAANS 2nethgons s KB iSi ook oy ontin
one essential hypertension, of di sorders of the central
nervous system

1-[2-((R)-6,8-dichloro-2-methyl-1,2,3,4-tetrahydroisoquinoclin-4-yl)phenyllpyrrolidin-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 fo 9 for use as a medicament.

M. A 'compo_unld of the formula | and its pharmaceutically acceptable salts as
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of disorders resulting fromCNS overexcitability,
epi l epsy and centrally induced convul sions or of
states of anxiety, depressions and psychoses, of

i schem c states of the peripheral or central nervous

r of stroke, of acute and chronic da
WOZE%@O?I rders of peripheral organs or |inbs mg%’m“ﬂ
i schem ¢ events or by 30 reperfusion events, of
at heroscl erosis, of disordet®™® of 1i pid netabolism of

claimbH gr‘P BJHQ%‘?%org‘B‘f cﬂdlﬁ@rtdt%@fd? rQb%rtry Sor%jgé;émé’ﬁt fonhe treatment or

estati on by ectoparasi te caused

proplm‘atm bidlisaidedy of respiratery ddfe mfo*esmcmbrymhsmm szjeetﬁ-retated
respiBRY S8 Ro tie R APTEES: S BIABE: OF S8 ACHI Ly RC fpal disorders, o

acuteIHa R ERIIuRS SHEELERDNIC Iadn&PRIlLF, DY BRloAdRdrs &P /itastirM function, of
and organ transplants, for use in bypass operations,

high blaod psessure, afiesaential ypeteasian, efidisartersef thecential nervous

* eystelf SEBBEgRlosUhF B CRACSI lhatl YL AR oAty icucea

‘convifisibhsibabf Staadd dfedratietpndemrassibhsibad payeiodus! B themlc states of

secondary cause, and 5 for majntaining health and
the p@tm%@l(ﬁrﬁ@ntrﬁf RErvoys syﬁt@mugréofoqtrcg(ec gﬁﬁgﬁﬁ@r@fcmﬁ@[c damage to

and dss‘gnlrr{f%’l]s%f peﬁglﬂ = otéwa?tspcgﬁfnﬁ?sc@éﬂéeﬁaﬁyj t‘écﬁ&ﬁﬁ)oé\%tﬁtgog%n o

S as one or nore of ‘clains 1°to
repertnrsmmemmehloi atherosvlietdsis tdf eisorderdiof tipieinnetabolismt ditiromboses,

of disiaqrrljgiﬁe ﬂthlr iary,fu E@tl(ﬁ{ 2}8 pgt% tign 5? lelelelcly arregt%]:efsgobf E!lsorders caused by

endoth@ﬁé]'dgﬁf&'bﬁoﬁrdf\’pﬁoﬁiiéépcﬂls@fde?é Qﬁmélst@tf@ﬁtﬁeeﬁr@bémaﬁw and
di sorders such as sl eep apneas. 14. The use of

storagsoefisanaplasits feresurgicatpraceduies) for usedn Qh@@@lm@mtmaqnd organ

transp?a[‘i):tgp "’r‘glﬁg ﬁ%gaﬂaéf%g@%r%%g‘%ﬁ S%QL{ﬁ%[tﬁtiog{ ﬁg& ceafg ac%lnaeis[trsor for the
treatmi@fliof afRES 6f SodkCdr ofliataeeahenite dadfiagy fomrdialgetes, or of

medi cament for the treatment_or prophyl axis of
diseasgfoini wigjich csllulanpralifarabion soryies fPbnabhe sesoRday Gause, and

for mefiffie B AR BREHbRETY) 2 1 o 0 atons or in

conbination with other 20 nedi canents or active.

ingredients for preparing medi ¢ nt for th
12, Theysaeh ﬁ@mqﬁtﬁ&@ﬁa%f@mﬁaé\@w@s BeTRSRNICally pepeptable salts

as claﬂh(—gp‘%’ey H‘Tor@%f%%uﬁﬁq%@ ihd fo'n’t‘du"?alttlfn \fotg%'ﬂ?é}rlhédtcaments or

[Ure e use of a conpoun
actlvefmgrmdiemts fc&rpxﬂémnng 8 ndicaraeetfor thed trgatamtﬂm@mmwyle%s of

salts as.clained in one qr re ,of c t,o 9 .al one
disordgfs pfreSairaioRad e GHoR GRARISSOTEET: SihA ©Idpt SeeR oD
dlsord'tersge,g‘éﬂr;éﬁ{ﬁlierd‘s‘? bf BRERTY, 'f9chiem SABRRL rehal disBRiers, 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 resulting from CNS overexcitability, epilepsy and centrally induced

‘convulsions or of states of anxiety, depressions'and psychoses, of ischemic states of

the peripherat or central nervous system or of stroke, of acute and chronic damage to

and disorders of peripheral organs or limbs caused by ischemic events or by

reperfusion events, of atherosclerosis, of disorders of lipid metabolism, of thromboses,
of disorders of biliary function, of infestation by ectoparasites, of disorders caused by
endothelial dysfunction, of protozoal disorders, of malaria, for the preservation and
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prophyl axis of disorders of intestinal function. 17. A
phar maceuti cal preparation for human, veterinary or
phyt oprotective use, 30 conprising an effective
anmount of a conpound of the formula | and/or of a
utically acceptable salt thereof as j j
wo BRI BRIR oo 1 A e 1 to o WO 2006 o74g13PCHEPTUShI4127
PCT/ EP2005/ 014127 120 18. A pharnaceuti cal
preparation for hunman, vet ekl ary or phytoprotective

_storaﬁ%f%r f%?ﬁtb%t”éh IEaP%F&‘éHUM% ARV I FurGcaIBPeRARhsAnd organ

a pharmaceutical 'y acceptabl e
transplahts, fdrersedh bapassk apemations, iomesuscitatior afier cardiaesartestoor for the

treatmﬂbtrcgéfqg% 0 o%tar q\aﬁ@a{i@lﬁ tgg %rgldqat%rd?rﬁ%g Fo i é:tte'sygr of
diseases in which cellular proliferation constitutes a primary or secondary cause, and

for maintaining health and prolonging life.

13. The use of a compound of the formula | and/or its pharmaceutically acceptabie
salts as claimed in one or more of claims 1 to 9 alone or in combination with other
medicaments or active ingrediehts for preparing a medicament for the treatment or
prophylaxis of disorders of respiratory drive and/or of sleep-related respiratory

disorders such as sleep apneas.

14. The use of a compound of the formula | and/or its pharmaceutically acceptable

salts as claimed in one or more of claims 1 to 9 alone or in combination with other
medicaments or active ingredients for preparing a medicament for the treaiment 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 to 9 alone or in combination with other
medicaments or active ingredients for preparing a medicament for the treatment or

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

kidney failure.

16. The use ofa compound of the formula | and/or its pharmaceutically acceptable
salts as claimed in one or 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 disorders of intestinal 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

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 claims 1t0 9, in

combination with other pharmacological active ingredients or medicaments.




