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AZACYCLYL- SUBSTI TUTED ARYLDI HYDRO SOQUI NOLI NONES,
WEOROZASS6FOR THEI R PREPARATI ON AND THEI R USE PSI/EP2007/001212

VEDI CAMENTS The invention relates to

azacycl yl -substituted aryl di hydroi soqui nol i nones and

AzZRBY ¢y Os Rt MAleb VASLD ARBRO PRI JU TV TbREL I bRGIHSY FOR THEIR

tolerated salts and physiologically functiona

deri vat i veRREPRRASIION pANDD SHERR USE ASEMEDIGAMBNTS conpri si ng
at | east one azacyclyl- substituted

aryl di hydr oi soqui nol i none of the invention or its
derivative, and the use of the azacyclyl-substituted
aryl di hydr oi soqui nol i nones of the invention and their

The?ﬁfen’l’leh &%Irggqslat%saiﬂ%%g?lg nt%s?m{t% g@ gHﬂﬂﬁoitlﬂblirR){ng'tsgégd their
derivatiyes, ahdthdirgprasiplogioaliiyntolerateaishitsharid pldytswltbglcal!)efimctlonal
descri ged in the resent application and having

de”‘f?ﬁ'él? &I d’é?%%ﬂat'@ f@@P'qam@t%eewpagweratdwtmet#@cyclyl-
b5 S RS FETAE R LR VL e e of

the azacyadlyhsbbstiduted Eaglidihystoiscduinalinon®s 23 @i V@a8sn and their
di scl oses éﬁéS am nopyrrolidin-1- yl)pyridines having

derivativRBasIReUGBMEMS ¢ effect for the treatment of

obesity. Conpounds havi ng an MCH ant agoni stic effect
for the treatnent of obesity are described in the
Compoiuads simil{rar dimgir eserall3d00ta0d 1@ 883 az¥3e480B4tguteddryl-

dihyW%%g’es\{a%%%@ éég \éf@ﬂgﬁé E}wg present application and

havi%%&%’é)ﬁ’r@%ﬂ)g éé@%ﬁ@gﬂmen M@@&%@%%ﬁépnor art. Thus, for
20020027447 W2002057233, W?2003045313,

exammmmmw1 A/enbes (mmmtommf Tacte0Xa (whtié;h hage arsubstituted

soalfRaralas s eh e n ua00e 305 A eldRE8 i Aliamyrrolidin- -

y)pyFRINEY $a\Afg! aWIC BI-at8 g Shistia Btfect fBr tﬁé‘@eﬁhﬂfﬁ@f bBEsigNd
treatnment ~of obesity and di abetes and of their

di verse sequel ae. Surprisingly, a series of conmpounds
nodul at e

compitufds TRk tho S EMclFaPfdaidie steck it hE EBAER: (has§ are
desdribedan tl"’?@bﬁgp@l*t %@&é?ﬁplbg.eW02005047293, W02004092181,
WQ02005103039, W02004024702, WO2005042541, W0O2003033476,
W02003033480, W0O2001021577, WO2003035624, W02002089729,
W02002006245, W02002002744, WO2002057233, W0O2003045313,

WO02003097047, W0O2002010146, WO 2003087044).

The invention was based on the object of providing compounds which bring about a
weight reduction in mammals and which are suitable for the prevention and treatment

of obesity and diabetes and of their diverse sequelae.

Surprisingly, a series of compounds which modulate the activity of MCH receptors has
been found. In particular, the compounds are notable for an antagonism of the
MCH1R.
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invention therefore relates to conpounds of the
wooeotwbimmed, SA X ORRB/ NQ(l) 2) R Y RCI/ER005001212

in which the neanings are R, Rl', R1", R1"'

i ndependently of one another H F, d, Br, |, OH CF3,

NO2, CN, OCF3, 0- (C, -C6)-alkyl,

O (Cl1-A4)-al koxy-(Cl-C4)-al kyl, S-(Cl-C6)-al kyl,

j - 3 - Nyl - -cycl oal kyl ,
The [§TeplBuR e 56 e B e ol 12 %)
al kynyl, (Co-C8)-al kyl ene-aryl,
O (Co- C8) al kyI ene-aryl, S-aryl, N(R3)(R4), S02-CH3,
COO (@RCB) - arkyl , CON(R5) (R6), N(R7) CO(R8)
Q (QA(R12) (R13)) X Q(R14);
gently of one another H F, d, Br,
Q" 1 o (C1-C6)-al kyl,
C4)-al kyl, S-P-C6)-al kyl,
G- al kenyl , (C3-C8)-cycl oal kyl,
O(C3 C8) - c IoaI kyl', (C2-C6)-al kynyl,
O (Co-(C8) - al kyl ene-aryl, COQ(Cl-C6)-al kyl; particularly
preferably H F, d, Br, CF3, CN, OCF3,
5 in witkek @e e@aniridsyare (C - C4) - al koxy- (Ci - CG4) - al kyl,
(G -C6)-al kyl; 20 very particularly preferably H F,
ad, O(CG-06)-alkyl, (Cl1-C6)-alkyl; where preferably
| gasin 4t npart i cuI arly preferably at | east three
a’tr“allqlf11 Pgd:l\?ells R1, R1' R1" and R1"' are H R3, R4,
Rbdepénddiitly dk@ne anotherH F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, 0-(C1-Cg)-

alkyl, O-(C4-C4)-alkoxy-(C4-C4)-alkyl, S-(C1-Ce)-alkyl, (C4-Cg)-alkyl, (C2-Cé)-

10 alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C2-Ce)-
alkynyl, (Co-Cs)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R3)(R4),
S0,-CH3, COOH, COO-(C+-Cg)-alkyl, CON(R5)(R6), N(R7)CO(RS8),
N(R9)SO,(R10), CO(R11), (C(R12)(R13))x-O(R14);
preferably independently of one another H, F, CI, Br, OH, CF3, NO2, CN, OCF3,

15 O-(C+-Ce)-alkyl, (C4-C4)-alkoxy-(C4-C4)-alkyl, S-(C4-Cg)-alkyl, (C1-Cg)-alkyl,
(C2-Ce)-alkenyl, (C3-Cs)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C2-Cg)-alkynyl,
0O-(Co-Cs)-alkylene-aryl, CO(C4-Cg)-alkyl,
particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C4-Cg)-alkyl, (C1-C4)-
alkoxy-(C1-Cy)-alkyl, (C4-Cg)-alkyl,

20 very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C41-Ce)-alkyl;

where preferably at least two, particularly preferably at least three or all radicals R1,
R1’, R1” and R1’” are H;

R3, R4, R5, R6, R7, R9
25 independently of one another H, (C¢-Cg)-alkyl;
or
R3 and R4, R5 and R6
form independently of one another optionally together with the nitrogen atom to

which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
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25 independently of one another H, (Cl-C8)-alkyl; or

R3 and R4, R5 and R6 form i ndependently of one anot her
wopei7onsskd y together with the nitrogen at om t oPCWEPZIN7/001212

they are bonded a 5-6 nenbe¥ed ring which, apart from

the nitrogen atom WD 2007/093364 PCT/ EP2007/001212 3

may al so conprise 0-1 further heteroatons fromthe

group of NH, N (Cl1-C6)-al kyl, oxygen and sulfur; RS,

(2P P mb e B e o BB RARAER ke o7 M. Nsf-Colaliy

agxyigearand sulfdr- C8) - al kyl ; R12, R13 independently of

one another H, (C -C8)-a| kyl; 10 R14 H,

(Cl-C6)-al kyl, aryl; preferably H (G -C6)-al kyl; x

1 , 3, 4,5 6; 15 R H F d, Br, I, OH CF3,

R8, %&R&ﬁ OCF3, O (C -Co)-alkyl, O(d-C4)-al koxy-

(ieHefendenithy\of, onS—a(rGthéiﬁBl (G kQ4)-alkylCanyl; adrkfdrably independently of

(C2- C6) - al ken (C3-C8) -cycl oaI kyl ,

lCe:l )ertly@fugakﬂkyl(cs C8) - cycl oal kenyl ,

(C2-C6) - al kynyl, (Co-C8)-al kyl ene-aryl,

O (Co-C8) - al kyl ene-aryl, S-aryl, N(R15)(R16) S02- CH3,
R12R0B,, COO (A -C6)- al kyI CON( R17 (R18),

RSB TS § o 1 o

CF3 NO2, CN, OCF3, (G -C6)-al kyl, (C1-C4)-
al koxy- (Cl- C4) - al kyl, (C| Co6) - al kyl, (C2-C6)-al kenyl,

R14(|€I:2€G}6¢68dilky/inyryl prpfaTablngl a(CIqu&raﬂfydzrably H F d,
Br, CF3, CN, 3, O(C, -C6)-al kyl, (Cl-C4)-

al koxy (C1- C4) al kyl, (C1-C6)-al kyI 25 very
x bgriicul Qrgy?preferably H F d, O P- C6) - al kyl ,

(C1-'Co) - al ky

R2 H,F,Cl, Br, I, OH, CF3, NO,, CN, OCF3;, O-(C4-Cg)-alkyl, O-(C4-C4)-alkoxy-
(C1-Cq)-alkyl, S-(C4-Cg)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C3-Csg)-cycloalkyl,
0-(C3-Cs)-cycloalkyl, (C3-Cs)-cycloalkenyl, (C2-Ceg)-alkynyl, (Co-Cs)-alkylene-aryl,
0O-(Co-Csg)-alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH3;, COOH, COO-(C4-Cg)-
alkyl, CON(R17)(R18), N(R19)CO(R20), N(R21)S0O,(R22), CO(R23),
(C(R24)(R25))x-O(R26);
preferably H, F, CI, Br, I, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cy4)-
alkoxy-(C4-Cy)-alkyl, (C1-Cg)-alkyl, (C2-Ce)-alkenyl, (C,-Cg)-alkynyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C¢-Cg)-alkyl, (C4-Cy)-
alkoxy-(C1-Cg)-alkyl, (C4-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C4-Ceg)-alkyl, (C4-Cg)-alkyl;

in particular very particularly preferably H;

R15, R16, R17, R18, R19, R21

independently of one another H, (C4-Cg)-alkyl;
or
R15 and R16, R17 and R18
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in particular very particularly preferably H R15,

R16, R17, R18, R19, R21 independently of one anot her
woR00P0eBy4 al kyl ; 30 or R15 and R16, R17 and RRGT/NE2007/001212
2007/ 093364 PCT/ EP2007/ 001242 4 form i ndependently of
one another and optionally together with the nitrogen

atom to which they are bonded a 5-6 nenbered ring
whi ch, apart fromthe nitrogen atom may al so

K@E@; |h§@§1d]ﬁnftlg Iotf BRE ﬁg&%ﬁ&% Jnaﬂ%@%?f \&EIE }@éﬂ@dgen atom

| todeimien dest ane l@dndmiea 5F6)tr1mbé1led(rﬁg WiBich aapart froar fhe; nitrogen
preferably independently of one another H,

(oreyantigicompriserdd, fum%r hetgEgrians Eany the geaup of NH, N-(Ci-

t kyl; R26 H, (CL-C8)-alkyl |
a@ Q%b&ﬂéﬁ%@g% al kyl; 15 x'( 0, 1? g 3, 4?”&4,
: Y O(R27) (R27' ) C(R28) (R28' ), O(R29)=C(R29' ):

prefe ly C(R27)(R27')C(R28)(R28"); 20 R27, R27',
RZOF@SZ '&22 R29, R29' independently of one another H,

~al kyle ¥ : <
CayShonipy O ors i 10y RIBY Rl ronacny o
pored anathey HH(C %Cg)-alkyl; C( R30) =C(R30' ) ; preferably S,
C(R30)=C(R30"); particularly preferably 25
C(R30)=C(R30"'); R30, R30' independently of one another
R24HR25. a, Br, I, OH CF3, NO2, CN, OCF3, O (C1-0Cp)-

independently of one another H, (C4-Cg)-alkyl;
R26 H, (C4-Ceg)-alkyl, aryl; preferably H, (C1-Cg)-alkyl;
x 0,1,2,3,4,5,6;

Y  C(R27)(R27')C(R28)(R28'), C(R29)=C(R29"); preferably
C(R27)(R27')C(R28)(R28");

R27, R27’, R28, R28’, R29, R29’
independently of one another H, F, Cl, Br, CN, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C»-
Ce)-alkynyl; preferably H, (C1-Cg)-alkyl, particularly preferably H;

X S, 0, C(R30)=C(R30’); preferably S, C(R30)=C(R30’); particularly preferably
C(R30)=C(R30";

R30, R30’
independently of one another H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-
alkyl, O-(C1-C4)-alkoxy-(C+-Cs)-alkyl, S-(C4-Ceg)-alkyl, (C4-Cs)-alkyl, (C2-Cs)-
alkenyl, (C3-Cs)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cs)-cycloalkenyl, (C2-Ce)-
alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl, N(R15)(R16),
S0O,-CH3, COOH, COO-(C1-Cg)-alkyl, CON(R17)(R18), N(R19)CO(R20),
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al kyl, O (Cl-4)-al koxy-(C1l-4) - al kyl
S-(Cl-C6)-alkyl, (G -C6)-alkyl, (C2-C6) 30 al kenyl,

w@ aBv@gecycl oal kyl, O (C3-C8)-cycl oal kyl, PCT/EP2007/001212

R31,

R32,

(C3-C8) -cycl oal kenyl, (C2-CB)- al kynyl,

(Co-C8) - al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl,
S-aryl, N(R15)(R16), S02-CH3, COCH,

COO (C,-CB)-al kyl, CON(R17)(R18), N(R19)CO R20), WO

B ARa, (RARED BRI 0 ¢ o
Blsrefdrab@-ﬂ-l K;Pcsl BNGQOI-GN:FM (IN(@G:FQ;GO) (€,4G4)-alkyl, O-(C+-Cy4)-
RO00(C UE A | (G BBV ey bipl-algays (eu el Hlkyny!

LR Yroterdbly H £, Bl BITFy BN, SO Q61 Ceafint (Cr-Ca-

Ralkbyy-€60 k€L)-alkel \CpB)-akkyl, arly preferably H F, O,

AV g retarmve el D (GreCabalber Cabe) g'bw@‘éf ed

from the group consisting of 0, S, S, N(R31), CO
C(R32)(R33), C(R34)=C(R34'), 10 cycl opropyl ene, C= C,
r@bohd iong Ilnkeahahemkml 8 mematzersnabere thednealbers are selected from

AheroiR ebndinie o 3 5 s BiRaal Siolidlgtal Bt =cras)
HRAToePag' g ?@%‘?‘*?’%&fﬂ%“%@ﬁ”ﬁﬁ%’ﬁ?@% et
g N T

agcleSteti g thd mnptMsmtmgmfcmmqmﬂ)ncoot(mzbﬂm)
CO, resulting in a chem ca

R é@i(égﬂa\ g4, res@’tlpg ﬁaatqh@ml@allyyeas@m@l%wcal
bond or a linker having 1 to 5 nenbers, where the
nearbieviarippeefecdtdy adubnidrama timkerdaving 1:¢m§imeﬂnbgrsafwm;,re the

Ohanitess AR sERerain thegrad Consising %fhﬁg (#aB, co. cra2)Rs3)

C@E‘t@'ra§ulﬂﬁ? irtg c@eﬁﬁbﬂfy%%oné;@é ra&%él
i ndependent one anot her H, aI kyI 25 R32,

IK?égry particularly preferably a bond or a linker havmg 1 to 5 members, where the
members are selected from the group consisting of O, N(R31), CO, C(R32)(R33),
C= C, resulting in a chemically reasonable radical, where the linker contains no

O-CO groups;

R34, R34
independently of one another H, (C4-Cg)-alkyl,

R33
independently of one another H, (C4-Cg)-alkyl, OH, O-(C+-Cg)-alkyl;

H, N(R35)(R36), hydroxy-(C1-Cg)-alkyl, (C4-Cg)-alkyl, (C4-C4)-alkoxy-(C4-Cs)-alkyl,
(C2-Cs)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic
ring which may comprise 0 to 4 heteroatoms selected from the group of oxygen,

nitrogen and sulfur, where the ring system may additionally be substituted by one



i ndependently of one another H (C1-C6)-al kyl, OH,
O (G -06)-al kyl; B H NR35)(R36),
wogarrow3se{ C1- C4) - al kyl, (G -C8)-al kyl, PCT/EP2007/001212
(C -C4)-al koxy-(Cl-C4) -al ky¢, (C2-C8)-al kenyl ,
(C2-C8)-al kynyl, a 3 to 1 O-nenbered nono-, bi-, tri-
or spirocyclic 30 ring which may conprise 0 to 4
het er oat ons sel ected fromthe group of oxygen,

RS R B 8 GRASMES) BB oo
chtctEat%umi@Ql@g%lk@(yo(cms)ealwl hy@rgsl?u C@-\@a.m@lkyl Loxo CO(R37),
supstirtuents

CONER3IBHR3Q), defOXSC@QQXRé@kMWd @0@1) Ca) R‘JXV' N R425(R43)
R37), CON(R38) (R39

h g? § é%bgﬁ&o@ kﬁy&f()ﬁi%cq g(GCZG) ), al kyl , (N( RZL(Z) ( RZLB)

Sﬁé%blyw |3/@0X)§F(F(m4)c-5ﬂ<ylak(3¥be) 5"(?7 @C%mbbkkolxh/ (C4-Cyq)-alkyl,

h(é;g Ox;lallgep%yd,x(dz(@ admnyiﬂq(%to 10(!’@9mgg;ecbm@@ﬁy|bl or spirocyclic ring
(\Eﬁlé:%%fkgﬁﬁ?}’lge 0%% ﬁﬁte?oé%oﬁ‘\%@%ﬁcggd g%ﬁgfhf HoupYf oxygen,
heitrogeaadsuifat, ewﬂe?d the urfgtéystegm gy additionallyrbe substituted by F,

ol G R N2 BeN o s Ea A ONE FEn oY 61 COrkoRGC-Co)-alkyl
Dhorbf AL RLlY) ox@ CHRER, CHKIR38)(R39), hydroxy, COO(RAD),

Lug'«;cgwm(cx G%}R%a"aﬁl W(R422(£R>43)@3(®5()ﬁ3 ICON( R38) (R39), 43)

arkgubtly Prelsrt b 401 ?%%&»?Q?éb% ARRHC Ry A= 3 o 10-
(3o 53 G308 g Pl B0 s
3sdietted cﬁmthae gsnlpemft(mygénpnmtrogen andwulfof, vehergdhe ring system
2@%&% ey Be ptele s BF b, B KBk heIC TRepakyl, O-Cr

mﬁegﬁﬁt@y alkoky E%Ca)?iwphgwoxgxﬁ Cé -a CII oxo, CO(R37)

OQ@N (RGBRRBP), hwﬁmomam N(ﬁéﬂ?tﬁ@(cﬁoﬁx m@& N(R42) R43) or
r\g54¢bcop CO al kyl, N(R42)(R43) or SORCH3; very
ercdl arly preferably H, (Cl-C8)-al kyl,

(@ry%}ucﬁhéﬁwwre&é?abw @ kgb)-alRyl3(d0C, ZéJkéQr (epes)- §m¥| a3to

nono- - or splrocyc Ic ring mhlc may conprise O
310 mraw@ddnﬁn@e bécrspirpeystictiing whishgnay cespgea 0 to 3

nﬁétepoga(?gmg%%lesc%é Hom Wéedrguf)%? oxygen, nitrogen and sulfur, where the
ring system may additionally be substituted by F, CI, Br, CF3, NO;, CN, (C4-C¢)-
alkyl, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo,
CO(R37), hydroxy, N(R41)CO(C4-Cg)-alkyl, N(R42)(R43) or SO,CHj3;

R35, R36, R37, R38, R39, R40, R41, R42, R43
independently of one another H, (C4-Cs)-alkyl;

or

R38 and R39, R42 and R43
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Ce)-alkyl,
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ring systemmy additionally be substituted by F, d,
Br, CF3, N2, CN, (Cl-C6)- alkyl, O (Cl-C8)-alkyl,

wQ alo7043364l koxy- (CLl- C4) - al kyl , hydroxy- ( Cl- C4) pel/Ep2007/001212
oxo, CO(R37), hydroxy, N(R41l) CQ(Cl-C6)-al kyl,
N(R42) (R43) or SO2CH3; 25 R35, R36, R37, R38, R39,
R40, R41, R42, R4A3 independently of one another H,
(G-C8)-alkyl; or R38 and R39, R42 and R43 30 form
%@ﬁ%‘%ﬁé %rof one anot her optionally together with

nitrogen atomto which they are bonded a 5-6

Q nmohes, &k, tri-ng splirbci?chcaerm:mtatéd onpatie umshturgted digstructure having

may al so conprise 0-1 further heteroatons fromthe
gcmmpltr@gem@tomqr@loéefyrtaekpﬁterwrmcﬁﬁl@@g@éwm the group of N, O
P, P, % f, [

é};l’d gbgvﬂggé &9—%@% of tg%t@futgjg r '?ﬁiafﬂé Hrg Iﬁhgg{‘fglrsg? %&bndged, and
rwher&ﬁmeumgﬂystémvnalygbe@ubsmted)byeonetoommmethéfoIIowing

f h h d f

SHSGIaEIRC GHeCPp g, O shexéfé"d bl Ge-Cor-alkoxy-(CCa)-

Sé’lk{l ;Tc]b' 8 y)eglky pst@f;féltkggyl Qlﬂyﬁ%‘ﬂb@gg&ﬂ?cf(kﬂsxms))o

thV O@D(l@ Rdsﬁj)bmw),;éangiwhélrek&borfﬂﬁ&c es(n, to@lI:EB}east(bwo N atoms;
1-C4

(@1 %ij/ Xk?‘@%’ és)gféwsengf(y ECZ CGg alakyﬁyl,

CO(R44)1 (C(R45) (R46) ) 0- R47, CO(C(R45) (R46)) p- R48,

where Q'conprises in total at |least two N atons; Qis

inked to the group R, R / R10 Rvia a

ring R gen atom of the group Q R44 H,
kyl; R45, R46

via a ring nitrogen atom of the group Q;

R44 H, (C4-Cg)-alkyl;

R45, R46
independently of one another H, (C4-Cg)-alkyl, OH, (C3-Csg)-cycloalkyl, (C1-C4)-
alkoxy-(C-Cg)-alkyl; preferably H, (C4-Ce)-alkyl; particularly preferably H;

o, p independently of one another 0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4;

R47, R48
independently of one another OH, F, O-(C4-Cg)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(R55), SO;Me, CN, a 3-10 membered ring
system having 0 to 3 heteroatoms selected from the group of N, O and S, which
may be substituted by one or more of the following substituents: F, Cl, Br, CF3,
(C4-Cg)-alkyl, O-(C4-Cs)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, CO(R56), oxo, OH;

R49, R50, R51, R52, R55, R56
independently of one another H, (C4-Cs)-alkyl;
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15 i ndependently of one another H (C -C8)-al kyl, OH,
(C3-C8)-cycloal kyl, (C -C4)- al koxy-(d -C4)-al kyl;

woe@repmiely H (Cl-C6)-al kyl; particul arly prePer/aptog7/001212

or

H, o, p independently of or® another 0, 1, 2, 3, 4, 5,
6; preferably 0, 1, 2, 3, 4; 20 R47, R4S

i ndependently of one another OH, F, O (C -C8)-al kyl,
CON(R49) (R50), N(R51)COR52), N(R53)(R54), CO02(R55),
SO2Me, CN, a 3-10 nenbered ring systemhaving O to 3
het eroat ons sel ected fromthe group of N, 0 and S,

R49\dnuq=k|50 may be substituted by one or rmre of t he

foll owi ng substituents: F, d, Br, CF3,
(fgrm@gttogpux,toge@qr@vmcg)e rytr;agen atom to Wthh they are bonded a 5-6

4
paftikad v ol st iin e nnfSAd P Rom, 18y alsf corgfifse 0-1
Hurther hé@roatoing froM&é@@HM@SBNEﬂ N /-CE)281Ry)/ GW%I\ZancB sulfur,;
or R49 and R50 formoptionally together wth

nitrogen atomto which they are bonded a 5-6 nenbered

R53rR§g whi ch, apart fromthe nitrogen atom may al so

or

conprise 0-1 5 further heteroatonms fromthe group of
Nhide pe fd@ ntigaf-omekar athexiy gedy- @g)eblkwl {C-C.)- aaaxy BBAC,)-alkyl,
'ndeéﬁndently of _Qne anot | kyl

&nFp0.

TR -l (RS ) (STREB RS S
RN RoERTle oo ARG} OERE R84 14 ogether with

Rbé ritvogen atpat trewhwrttheytdne bnnﬂe@gehtoai@mémbmdahono- bi- or
the are honded a 4 to 10-nenmbered nono-,
9'& fiRg Which. pragHrom dhe f"t'fo&?ﬁm e, ﬁPmPé'ééﬁ OaIPo?h?dd't'O"a'

C%Fdé@ﬁs%eﬁ%té%ﬁgﬂ% degog;rﬁgp L) gﬁ& %n? fr\éipé&’ﬂtléﬁﬁf}‘ be

he group of N, may 'addi tion
ssuistituted g dne ammeoce ohhheefotlrﬁwmgesubetlﬁuemSwdj Cl, Br, CF3, O-(C4-Cg)-

%P%B’é §n)<?li(yl E&C(]B@ﬁ 6)&(@4@ ((/CJ) aﬁ?gx (%1%5Yallkyl, hydroxy-
C& P s BN R s R R o A, B R

SOz C1-Ce)- alkyl

R53 is preferably:

H, (C4-Cs)-alkyl, (C(R58)(R59))q—R60, (C1-Cs)-alkoxy-(C1-Cas)-alkyl, (C3-Cg)-
alkenyl, (C3-Cg)-alkynyl, CO-(C4-Cs)-alkyl, CO-O(C+-Cs)-alkyl,
CO(C(R61)(R62))/N(R76)(R77);

R54 is preferably:

(C1-Cg)-alkyl, (C(R58)(R59))q—R60, (C1-C4)-alkoxy-(C1-Cas)-alkyl, (C3-Cg)-alkenyl,
(C3-Cg)-alkynyl;

R53 and R54 form preferably together with the nitrogen atom to which they are bonded

a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally
be substituted by F, Cl, Br, CF3, (C1-Cg)-alkyl, O-(C+-Cg)-alkyl, (C4-C,)-alkoxy-(C;-
Ca)-alkyl, hydroxy-(C+-Cs)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C+-Cg)-alkyl, N(R69)(R70) or SO(C+-Cs)-alkyl;
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S02(Ci -C6)-al kyl; R53 is preferably: H (Cl-C8)-alkyl,
(C(R58) (R59))g-R60, (Ci1-C4)-al koxy-(C, -C4)-al kyl,

wQ aB7083364 20 al kenyl, (C3-C8)-al kynyl, PCT/EP2007/001212
CO (C1-C8)-al kyl, COQC -cCB)-alkyl,
CO(C(R61) (R62))rN(R76) (R77); R54 is preferably:
(A -cC8)-al kyl, (C(R58)(R59))qg-R60,
(Cl C4) - al koxy-(Cl -C4)-al kyl, (C3-C8)-al kenyl,

(k53 R34 at'é(@%lt%arﬁéul?ﬁ%geéﬁeg{b -R54 form preferably

together "Wt to which they are
b@d@g)-alkeyl A C(RSBYURED)RERSGO! (T3+Cx)-alKpxy- (01 J)iaﬂqdy@d R&3 and R54

ring which, ﬁart fromthe nitrogen

cf@rﬂartpg%thsr Wi 3hg@&rqge@\ﬁpnh@t\@h'sattmaseeb@rade&jaﬁterﬂo-

HAPHSS® ;M BE Say Ly ARG ylith bl from g frdg¥h atom. may

%&gﬁimfgo e@I Fﬁbddﬁ;(){% heC?Toatﬂ'r% se(léﬁtcela%&mhl’mllgroup of oxygen,
-a al koxy- (Cl- a
h@/'EIPGQ@/ 3(‘@@1@45 veliarg the %ﬁtﬁem@&f R%mp SYSIS 1RB2Y ?ﬂzé'é?na"y be

TS B8 T B CAE 3L SEAC B RIS S Ak

?%B%kylﬁﬂmrw(ﬁ(lg(m) g;k'(yt Iog)og eQ( Rggm fyerab], N(R67)CO(C+-Ce)-alkyl,
- - y R5 R5 g-
Q‘,’,S&gcﬂad:ﬁ?@@ ¥(Cl-c4)-alkyl: or R53 and R54 form

together with the nitrogen atomto which they are

bonded a 4 to 10- nenbered nono-, bi- or spirocyclic
R58rR6@ which, apart fromthe nitrogen atom may 5

Bebe et ctargortptherh: IigEn-aRa: OBt ur, where the

het erocycl ic ring systemmay additionally be
substituted by F, d, Br, CF3, (G -Co)-alkyl,
R57CR6C1R62)R64}<865 IRG;& Ra7 - Bﬁ&d’)’@g (RZO KA - al kyI

PG s srecngfher Aot <boMitcs) 4l kyl | 10

R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1
further heteroatoms from the group of NH, N-(C1-Cg)-alkyl, oxygen and sulfur;

g, r independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63
independently of one another OH, F, O-(C4-Cg)-alkyl, CN, COO(R78),
N(R74)CO(C1-Ce)-alkyl, N(R76)(R77), CON(R72)(R73), SO(C+-Cs)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF3, NO2, CN, OCF3, oxo,
0-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C4-Cs)-alkyl, S-(C4-Cs)-
alkyl, (C4-Cg)-alkyl, (C2-Ce)-alkenyl, (C3-Cg)-cycloalky!, O-(C3-Cs)-cycloalkyl, (Cs-
Cs)-cycloalkenyl, O-(C3-Cg)-cycloalkenyl, (C2-Cs)-alkynyl, N(R76)(R77),
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R58, R59 independently of one another H, P-C6)-alkyl,

H, R57, R61, R62, R64, R65, R66, R67, R68, R69, RT70,
WRZ07/098364 ndependent | y of one another H, (Cl- CBQrariopl/po1212

or R69 and R70 formoptionally together with the

nitrogen atomto which they are bonded a 5-6 nenbered

ring which, apart fromthe nitrogen atom nay al so

conprise 0-1 20 further heteroatorrs fromthe group of

- I sul fur; r
“?@%??énﬁ%ﬁf r?ék’g)r% el "1, 2, 3, 4 5, 6; R60,
Rﬁrafe?tﬁbiyrmllapEnd)e(lmL@e)éﬁlk)an RTI@)U(B(IC@J-E) aﬂkyl S0,(C1-Cg)-alkyl, 3-12
O(CJ-C% al ky COO(R78) N( R74) CQ( C1- CB) - al kyl ,

V)OHOGC!N( ngﬂ(q@yg}lc nggy\(r@h my GaARise gne or more

[ | |
A Wéonp@ﬁai%“%ﬁ@‘ﬁa?h%m@ IR OIS i LR 12 ERRleg rigg may
Ccampris fwﬂr@rsbbst&uéﬂtsrwmbeiseﬁl €}, By, (DHyCF(gmezl €&, OCF3, oxo,

f rthe _sa“gitcitu suc&)éarq!§ﬁ C1- - a(ﬂjyl %-Cs)l\qﬁenyl
é%(é’f"c%ﬁ} i kﬁﬁ* F‘é?“’&%id‘gf’aﬁ"y@ ) eyl

(C3-C8)-cycloal kyl, O (C3-C8)-cycloal kyl, (C3-
I C3-C8 | oal k I,
R72%3<%?4 °§k§n§¥5 *Rl? (76) ( R7)7) C%"Z‘oo?? 093364
R mﬁ Jo%%za ,qqq 78))\. 2(C -C6 | kyl d
O%éﬁgpre !ng ot Cﬁéa) alﬁﬂ I(k I, J-atiol an
or N(R74) CQ(C, -Co6) - aI kyI 802(C1 C6) - al kyI 3-12

| whi ch
R72 ZRR T SR MBS R Hor e heter oat s fomt he. group of N
Ofo?fﬂqné% élfﬂﬂarﬁly%f %hé%d&mﬁ%nég‘%@emiﬂpfﬁ@ hiﬁ%gen atom to
r, OH CF3, ,

further 'substituents such , , ,
GMhiceirey acexbondedl 6 G616 n@mbemeﬂ ring which, apart from the nitrogen atom,

(@gy%;%rﬁ;ﬁ&@ Pq@e@fg{pﬁkp&@%f %&tﬁ%@éw?f NH, N-(C1-Ce)-alky,
SOR/den- s@fury

The invention relates to compounds of the formula | in the form of their racemates,
enantiomer-enriched mixtures and pure enantiomers, and to their diastereomers and

mixtures thereof.

The compounds of the formula | are notable for exhibiting an improved solubility
compared with compounds of similar structure in ageous media with at the same time
high activity. Preferred compounds of the invention are notable in particular for low
blockade of the hERG channel. Preferred compounds of the invention further exhibit

an improved metabolic stability compared with compounds of the prior art.

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7,
R8, R9, R10, R11, R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, R22, R23,
R24, R25, R26, R27, R27’, R28, R28’ R29, R29' R30, R30’ R31, R32, R33, R34, R34’,
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R72, R73, R74, R76, R77, R78 10 independently of one
another H, (Cl-C8)-alkyl; or R72 and R73, R76 and R77
wo ovomiop3sdependent | y of one anot her optionally POTEPIET/001212
with the nitrogen atomto 1which they are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom 15

may al so conprise 0-1 further heteroatons fromthe
group of NH, N-(Cl-C6)-alkyl, oxygen and sul fur. The

Ras| BYETRAPIREE, RIERAR RETIOUS N RALRISTIN By, W51 sz,

R54nR8§UR96 RHY, RE8 RSV RED,RET,REAREI, RB4N1RE5, R66, R67, R68, R69,
di aster eoners_and__mi xtures thereof. The oorrpounds of

R70;R&1+BF 2R 43R4 R RBT and &78&may He either sy aighirchaisy branched

andléflr)ﬁt%rld"&%urogggg%t §§j ﬁg‘g%ﬂu&?t{%‘%%%dﬂssh@ 1S§§rg5[k%%¥ or leogen This

also hippliesiaihievithy alkiyi, %‘ll@éﬁyﬁtdnd@lmlyhtwlda‘ls bl‘@panwahower group e.g.
are notable in particular for |ow ade of_th

part ehaR @&oxyraremﬁm afo(‘s‘pb%@lmxyt ﬁ?é Cﬂ»aMl)brSmtﬂb!er@alogens are
a a I
nuor cine™cnRE AIRE BRI Sef) A e KpERRRIE e,
partielleyipprefeeatilg dLusrimey t he substituents Rl, R2, R3, R4,
R5, R6, R7, 30 R8, R9, R10, Rl11l, RI12, R13, Ri14, RI15,
R16, R17, R18, R19, R20, R21, R22, R23, R24, R25,
R26, R27, R27', R28, R28' R29, R29' R30, R30' R3l,

o . LR LY SFOR A o

octy Rirfcludedbthelrdin, ar&fbbth ERFeZn |§Rﬁﬁers dRSHesé?ﬁﬁilc%Gnd FBEinched isomers
R58, R59, R60 R64, R65, R66,

suchrg®)isoPFeRy/, 'mUtWR‘ﬁ?PeR% sa@vtautwm@ bR naswerti %fé;mw@thylbutyl
| r I

etc. GnLéég e%'tizégé%mh%r@zételn {ttﬁ%e?@'lcés‘ls (n%rily %%d ﬁ’i@fyde)é alkyl radicals

whlchedregmsubé'ﬂnutedsorad)mmnaﬂp Isubstutmterelrb)t bee at kndre flauﬂrk@'rmtjlcals for

d alk I t th , :
exargglletb%lo? y?Q%/;S an @@&ﬂh&ﬁb&g § o %cgg osucﬁrasg(b%lf& -ka%xy or
halopt A PleE R A QoS Sbglutad by el o T RIRBRAaRy! groups
such asGF3n EHFD IGH2 M e3-Hudraprapri g, 2,2,1,1-tetrafluoroethyl. It is moreover
possible for the additional substituents to appear in any desired position of the alkyl

radical. Unless defined otherwise, the alkyl radicals are preferably unsubstituted.

Cycloalkyl means in the context of the present application cycloalkyl and
cycloalkylalkyl (alkyl which is in turn substituted by cycloalkyl), where cycloalkyl has at
least 3 carbon atoms. Examples of cycloalkyl radicals are: cyclopropyl, cyclobutyi,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl. Polycyclic
ring systems are also possible where appropriate, such as decalinyl, norbornanyl,
bornanyl or adamantanyl. The cycloalkyl radicals may be unsubstituted or optionally
substituted by one or more further radicals as listed by way of example above for the
alkyl radicals. Unless defined otherwise, the cycloalkyl radicals are preferably
unsubstituted.
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particularly preferably fluorine. io Exanples of alkyl
groups are: nethyl, ethyl, propyl, butyl, pentyl,

woeogylos3deept yl and octyl. Included therein arCh&P1n07/001212
the n-isoners of these radilzals and branched i soners
such as isopropyl, isobutyl, isopentyl, sec-butyl,

tert-butyl, neopentyl, 3,3-dinethylbutyl, etc. Unless
descri bed otherwi se, the termal kyl additionally also
i ncludes al kyl radicals which are unsubstituted or
optionally substituted by one or nore further

or 4 identical

radicgls, for 1s exapple by 1, 2,
Exarapgﬁﬁ@iherwiané 2Ny Giolng renvies, ?anrwew' “prapanyy &Iy,

U e I
2-buterRAiT2 ﬁg}t@% ?Ft&ﬂen [gulﬂgtrfy‘i‘bic%dté%l g%h?)ﬁ g 2:??’Bgﬁz)g(ﬁropargyl),
2-buBriyl apB-dyutypA.1- yI 2,2,1,1-tetrafluoroethyl. It is

nor eover possible for the additional substituents to
appear in any desired position of the alkyl radical.
Unl ess defined otherw se, the alkyl radicals are

CyclBéﬂ‘(Eﬁglarﬁg?n%‘Hﬁfﬁ%sédrﬁéﬁtecﬁ th%?ré@éﬁ't Qﬁbllﬁ%ﬁtl Hﬁgsﬁagkr%g&hfadicals and

conte present appllcation
cyclcnglberqéalkyll raficals (adkyik whickhis ctubstituited byn cycloatkstyl), uvkidh lwpmprise
| east

at leYREEE Eibhiy alams: EXSBPIEY o ayclalieny) are: FiciopefhyL "

cycléﬁ’e@ée‘i’ig ¥Ibheﬁbé9\}yP5Wd E*cloo&éﬁ&l?pem yl, cyclohexyl,
cyclo , _cyclooctyl, cyclononyl and cycl odecyl .

Polycycllc 25 ring systens are al so possible where
appropriate, such as decalinyl, norbornanyl, bornanyl

The GeCERRAT N R oA 25 SR b B garivgsted or
non%ﬁﬁg&t&d ASUbIé %@h@é"(lse aisd bﬁ(tcﬁg Lﬁkn‘@éﬂk-‘?ﬁe@ﬁ‘%b&ls) preferably

abové for the alkyl radicals. | ess defin
one dohblevbcml mtarﬂmegrcdrcbaamheddmrm alhe same@pplies ibthe tnple bonds for

alkyqﬂsglg | &Ikeé]y?gvga 0y r%%%ﬂid' PC;%QEE&QL&S&I?UQ@% rqy|opt|onally
subs}ltdi?cé@l%rb’r{e oPmBFERATHES rédibébé'a)s listed Bywydf example above for the

2- propenyl, 3-nethyl-2-butenyl,

alkylzrapma,!syMnlegqodgfpmcbqﬂhprvvlsgr thetatkgny! @nd:aﬂmwy rgJ ¢als are preferably

unsubstituted.

Aryl refers in the present invention to radicals which are derived from monocyclic or
bicyclic aromatic compounds comprising no ring heteroatoms. Where aryl refers to
systems which are not monocyclic, the saturated form (perhydro form) or the partly
unsaturated form (for example the dihydro form or tetrahydro form) is also possible for
the second ring when the respective forms are known and stable. The term aryl also
includes in the present invention for example bicyclic radicals in which both rings are
aromatic and bicyclic radicals in which only one ring is aromatic. Examples of aryl are:
phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-dihydronaphthenyl, indenyl or
1,2,3,4-tetrahydronaphthyl. Unless defined otherwise, the aryl radicals are preferably
unsubstituted. Aryl is particularly preferably phenyl or naphthyl.

Heteroaryl radicals mean radicals derived from monocyclic or bicyclic aromatic

compounds which comprise ring heteroatoms, preferably N, O or S. Otherwise, the
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Cycl oal kenyl neans in the context of the present
application cycl oal kenyl radicals and

wayaroaddkenyl al kyl radicals (al kyl which is subST/EP20OB001212
by cycl oal kenyl), which cofprise at |east three
carbon atons. Exanples of cycl oal kenyl are:
cycl opentenyl, cycl ohexenyl, cycl oheptenyl and
cycl ooctenyl. 10 The al kenyl radicals and cycl oal kenyl

state ARG B or 4 AR ap 7 RO, ot

wal k-trienyl radicals ef erabl one,daybl e, bopd i n
A try§ienEigang sty EliER aviogal Fnds BB s teasingl B andre than
one bbh®! ExdRpRS df Such 3L &M areatlsédsfstedisewith Kaihys spirocycles
al kynyl radicals may be unsubstituted or optionally 1s
with fudesk-on dngsdybtenone or nore further radicals as |isted
by way of exanple above for the alkyl radicals.
Unl ess defined otherw se, the al kenyl and al kynyl
radicals are preferably wunsubstituted. Aryl refers in
A polyt§che §ﬁﬁ1‘bt(bi-,ntﬂ3r8r'sﬁﬁoéygqliqug%h&tlyk‘éb FleaMsan 488 CY¥Rxt of the
f'rom ndnocyclic or 20 bicyclic aromati ¢ conpounds
preseohapplicatign agrolpgvhich isrderivedsronnspirgnas yuse@fieg systems or

TR A 1S e S AGM€ 0 BERRE o coror
atonfirecgthMonEh FiheYHPplhAE 0P the WV\% AYb&ing Peipendic@bF B one

possible for the second ring when the respective
another. g the fusedding systerss awaeringsare: linkeddegether yusuch a way that

inclydes .in the present .inventd.on _for exanple.bi,.cvelic.,
they, e dyBatp s, CoRrBEE T BB 8f BRau@ I I ol flicin.
Brid%(d?ﬁﬁ%; isgsteatt &l fnd &y bmemanitg/a @ﬂ@gé loR Baldredte ARt arfd/or

anpl'es of aryl are: phenyl, naphthyl, indanyl,

hetenqazomswaﬁa@wetﬁw@ﬁymacgnnaémg/@lfr@ﬁaght henyl , indenyl

or 1,2,3,4-tetrahydronaphthyl. Unl ess defined

ot herwi se, the aryl radicals are preferably

unsubstituted. Aryl is particularly preferably phenyl

A “cRémitaRitéadonabfd RIdisHYinebAd it Blescdrmaxt dfané préserd aivevtign a
from nmonocyclic or bicyclic aromati c 30 conpounds

radieghwdtictcisratableatroad theperatire asd anesrhelis pressure. 4 the: context

o oSBT, AR SR B kb ot o
in caMep IR of the d6tintdd $ preéferdbly medne groBpe wWhidh e Sieteroatom-

having 3 rings which are |iInked together by nore than
heteroatom bonds between the individual members of the groups.

A “nonaromatic” ring means in the context of the present application preferably a ring
which is saturated or partly unsaturated. In this connection, a partly unsaturated ring
according to the present application has one or, where appropriate, a plurality of
double bonds, but the partly unsaturated ring is not aromatic. The term “nonaromatic”

in the context of the present application also includes “nonheteroaromatic” rings.

The compounds of the formula | may have one or more centers of asymmetry. The
compounds of the formula | may therefore exist in the form of their racemates,

enantiomer-enriched mixtures, pure enantiomers, diastereomers and mixtures of
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one bond. Exanpl es of such systens are fused systens
wth 3 rings and spirocycles wth fused-on ring
wayeremsded A pol ycyclic group (bi-, tri- or spPCDERZI0T/G01212
ring structure) neans in tHe context of the present
application a group which is derived from spiranes,
fused ring systens or bridged ring systens. The
spi ranes are notabl e for two rings having only one
| :
dlasl‘é?é&ﬂgg. %%'Brbger‘ft%l Ao rr@rléolﬁ‘gpa{gs gag Aﬁ?ﬁeépf&héﬁ[&?fﬁfﬁ@ of the
compumﬂs ofi the fesrsmlarIBThéymmmmfs ferms maykiesl obtagredchiby known
such a way that they have two atons in conmon. Thi s
metftqq&eewn Ffuf‘tﬂ%&gﬁquﬁ d{%'bsﬁ N SPNESLASESi on” Bri dged
ring systems are ring systens having a bri dge of
carbon atons and/or heteroatons between two
nonadj acent atons of a ring. 15 A "chemcally
Phammnmlabllwad:mbtabié salteans, betaube t@inselbilitf intvaater is greater than
resent invention a radical which s stable at room
that PEW‘@e'F‘&'?b?% i Cﬁﬂ?@é’ﬁﬁ%m%ﬂﬁlﬂ'éﬂ% gkidable for medicghaeRlications.

I
Theélaf Sdélcal BEFﬁg\{hLa pﬁ\éfrﬂﬁb?lﬂlcaﬂ% Pﬁg%g@éry ?lﬁ] %@gﬁg@ﬁnﬁgtag
phartﬂ’abebucaﬂyl acdepaleé ecabaddineasaltgobihpompamdsaofeh@mnvention are
het.er oat om _het er oat m bon ﬁ? bet en the i.ndividuya

[
Sa“%@dﬁ%’%”&“f'ﬁ%%}ﬁbﬂﬁ e RAG, M‘Pl‘r’r&m'ﬂ QRS
t t
metéd“*Bﬁmﬁé’"ﬁﬁ?ésa@;%tﬂf“i'f?&‘?%r g ﬁ‘*ééﬁ'%ég?d&r%%%%% 0t éxdmple,
acettdacsd dmmzeoeswlfonie, heanzbicy cmma&thlam&sadfonlmgjman@glmorgc, glycolic,
sent. appli cati on_has gne or
et Jgei JRcobioplenaipi, Mafc. DefAneSHEARIS, SIS he
p tolB@ﬁééMfdﬁf@éﬁcﬁ‘fﬁSﬁﬁ 4did S it hélr dtieally' Q@cé;ﬁél‘% basic salts
nonar onat e conte the present
are axppianiurhisalts aalkali mataltaadis (Stmcdnassedlum andipotassiumgalts), alkaline
of the fornul

h
arty Brat S et Sudy e otadnesHB and sl el aff safs offipfetamol
(2-amo-2 I Hed SfetRyL £8- ﬂeréH@dlfJF?rd‘ibﬂfanbtb?hlher RSREBSres,

enanti omer-enriched m xtures, pure enanti ofmers,
ethyldinediamieener s and ni xt ures of WO 2007/ 093364

PCT/ EP2007/ 001212 14 di astereoners. The present

i nvention enconpasses all these isoneric forns of the

Salts with a pharmaceutically unacceptable anion, such as, for example,
trifluoroacetate, likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable saits

and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirectly) a compound of the formula | or an active

metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the
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conmpounds of the formula I. These isoneric fornms nmay
be obtained by known nethods, even if not expressly
wae@onpized i n sonme cases. 5 Pharnaceutical ly apCEBEPzI0r/@01212
salts are, because their sdbubility in water is
greater than that of the initial or basic conpounds,
particularly suitable for nedical applications. These
salts nust have a pharmaceutically acceptabl e ani on or
- I t l4aYet &G C I
inverifl, B desbtibad fr oRABPIERTH! idlualet 3 ERERE EhAfl Bu. 1904, 42,
57-69aBush prodrogs ganibe metalmhzeu:tn vigo Ity drapefipaundcofahe dnvention.
hydr obr om c, Rhos phoric, 1o netaphosphoric, nitric and
Thess progrugs ey dhemsalves beradiveoradtds such as, for
exanpl e, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumari c, gluconic, gl ycoli c,
isethionic, lactic, lactobionic, maleic, malic,
The @Binpannds bf thy iavestitrcimalycalso Bxi&binmmslﬁMOrpﬁmds forms, for
tartaric acid. Suitable pharmaceutically acceptable

exarpplg;as %@Pf@ouér@da%t@l”lﬁ‘m ralymerphaugdpimsdlhpolymarghous forms
of the %Y %?tHﬂn%gt.BR ﬁ)?fg%fﬁﬂ'tﬁé}ra ghﬁl('o?ﬂwelﬁwentlon and are
ear mat al as “magnesi um an
a fursiidrtaspesnof thalihvertiont r onet aerI
(2-am no- 2- hydr oxynet hyl -1, 3- pr opanedi ol ),
di et hanol am ne, lysine or ethylenedianine. Salts with
a pharmaceutical ly unacceptable anion, such as, for
Al r%ﬁ?é@reg r%%agorbﬁb;ul\(?’(%@?ﬁo\?ﬁ@a}egrﬂegésﬁﬁ%énerel?éj tB%n’fMJHd'@s) of the

formutd Easradscribesl dsuvel bad theipaaltd, isolvates pnd phisialogivallpffunctional
phar maceut i cal | %?accept able salts and/or for use In

der'%‘ﬁ?ﬁ@ﬁé’@éﬁf‘ﬁ’%d BNexanmple in vitro, applications.

The term "physiologically functional derivative" used

herein refers to any 25 physiologically tolerated

derivative of a conpound of the formula |I of the
If radioaledrisubstituents maqeter more tHaay oncghindhe @empounds of the formula

adm nistration to a mammal such as, for, ex I%, a ) )
I, they may allhavs t@ets(gatggmeqrupg%g\qepeapen%pfrg@ g‘ggt gr and be identical
ordnff%F@?\‘?und of the formula | or an active netabolite

ereof . 30 Physiologically functional derivatives
al so include prodrugs of the conpounds of the V\D
2007/ 093364 PCT/ EP2007/ 001212 15 inventi on,

Theg ﬁ%%'isb@dqqnﬁ&auggflaﬂ@gﬁabfyrhﬂe it asehdentiof onghefﬂi‘ther the following

arm
meanings:

R1, R1’, R1", R1"”
independently of one another H, F, ClI, Br, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-
alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl, S-(C1-Ceg)-alkyl, (C4-Ceg)-alkyl, (C2-Ce)-alkenyl,
(C3-Cs)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (Co-Cg)-alkynyl, O-(Co-Cg)-alkylene-aryi,
CO(C+-Cg)-alkyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3;, O-(C4-Cg¢)-alkyl, (C1-C4)-
alkoxy-(C1-Cy)-alkyl, (C4-Cg)-alkyl, CO(C4-Cg)-alkyl;
very particularly preferably H, F, Cl, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, CO(C1-Cs)-
alkyl;
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57-61. Such prodrugs can be netabolized in vivo to a
conpound of the invention. These prodrugs nay

w0 hertweidses be active or not. 5 The conpounds PET/ER®07/001212

R2

X

i nvention may al so exi st inévarious pol ynorphous
forms, for exanple as anorphous and crystalline

pol ynor phous forns. All pol ynorphous forns of the
conmpounds of the invention belong within the framework

bRV SRR 3R SURERGL cRoRRgh,Of the

ef'er en oun

fwhmd preférablgrailleaétttWD paftieularlg peeofepatinat iéas@fhrbé@r all radicals
as descri bed above, and their salts,

s'8| vaﬂ eBbrﬁi‘%ﬁQs@d%‘bl cally functional derivatives
b it
R C e Qe Mop O POCES, BRI IETEPrdlR-(CrrCa-

1alkyl, (CHEy)-athyl, (C1-Copatkenile(G4-Ghpalkymyni ngs
i ndependent|y of one another and be identical or

dpéﬁ.@maﬂy préFfBEatﬁqud €1 Br, @nggw®¢Fpr®f(ewa}-mklpa\<@1-c4)

i ndependent [y of one anot her the following nean
2alkeay-(GRtCq)-akyl, (R-Ce)-Bldkpendent |y of one anot her H,
F, d, Br, OH CF3, NO2, CN, OCF3, 0- (C, -C6)-alkyl,

(@ry Gayticllanyyref@BbHN: B RYI0-(Gr-Cg)-akp) {@1-ox)-alkyl;
(C1-C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,

Gn(datti€dlar ¢arg ! p2adidar @er@@] Bl kyny! ,

(@t C8) - alrzyﬁlézine ar{/é yOO( Cl1- 06) al kyl ;
partlcul arly preferably H, F a, Br, CF3, CN OCF3,
O (G -Co)-alkyl, (C1-A4)- aIkoxy(CI ) - al kyl,

(C,5 ?J{/ ,-,OG%-aI kyl; very particul arIy
p&@?iﬁ% MRW%& F-B)-al kyl, (Gi-Ch)-alkyl,
CO(C1-C6) - al kyl; WD 2007/ 093364 PCT/ EP2007/ 001212 16

a particularl preferabl y H F, nethyl, O-nethyl,
ARYAERRY, RA8E28 preferably at |east two, particularly

pr eféer%al% den(:ffrjl tfotntér hotiter |ﬁdeper?djen‘fl9lo§ one another H, (C4-Cg)-
alkyl, (C2-Ce)-alkenyl, (C,-Cg)-alkynyl; preferably H, (C4-Ce)-alkyl, particularly
preferably H.

S, C(R30)=C(R30’); preferably C(R30)=C(R30’); where

R30, R30’
are independently of one another H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3,
0O-(C4-Ce)-alkyl, O-(C1-C4)-alkoxy-(C1-Cs)-alkyl, S-(C1-Cg)-alkyl, (C4-Cs)-
alkyl, (C2-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (C3-Csg)-
cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl,
S-aryl, N(R15)(R16), SO,-CH3, COOH, COO-(C4-Cg)-alkyl, CON(R17)(R18),
N(R19)CO(R20), N(R21)S0O,(R22), CO(R23), (C(R24)(R25))«-O(R26);
preferably H, F, Cl, Br, I, OH, CF3, NO;, CN, OCF3;, O-(C4-Cg)-alkyl, O-(C14-
C4)-alkoxy-(C4-Cy)-alkyl, (C4-Ce)-alkyl, (C,-Cs)-alkenyl, (C2-Cs)-alkynyl;
particularly preferably H, F, CI, Br, CF3, CN, OCF3;, O-(C4-Cg)-alkyl, O-(C4-
C,4)-alkoxy-(C4-Cy)-alkyl, (C4-Cg)-alkyl;
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R, RI', R1" and R1"'" are H R H F, d, Br, |, OH
CF3, N2, CN, OCF3, O P-C6)-alkyl,

W@ 07043364l koxy- (G -C4)- 5 al kyl, (d -C6)-al kyPCT/EP2007/001212

R31,

R32,

(C2- C6) - al kenyl, (C2-C6)-allRynyl; particularly
preferably H F, d, Br, CF3, CN, OCF3,

O (G -Co)-alkyl, (CL-A4)- al koxy-(C, -C4)-al kyl,
P- C6) -al kyl ; very particul arIy preferably H F, O,

part] cmﬁﬁf%@fé?ﬁ?@v ki 0GB CLCLRANy

C( R27 O R28) (R2 7, R27', R28, R28'
are i n{&ry P %ﬁ%‘f‘%‘hﬂ@? aply; dependently of one

anot her H, (C1-C8)- 15 alkyl, (C2-0C6)-alkenyl,
(xkowd por al |l{‘§(ﬁ5/ havnpgéft@r@meyntpqarsp@me@stﬁeammbers are selected from

WPErdrpip Rh¥isul oL Ef RBH1 1 S SR SDIRE SR AG R = .

lrfé@amg%dﬁ?@tdnenﬁllf:awﬂl%a%ﬁﬁébléfrabicaF a, Br, I, OH CF3,
O (C, -CB)-al kyl

R P B A Pl pr

Oneadhets pres yeleoteidkdydm thE€grag) eomgrsilrcgad>ﬂ<@nMR31 ), CO, C(R32)(R33),

SEet é@@"aﬁ B P oRETIrY reBsonatie Jadelk kus) ( e,

soz CH3, C6) - al kyl , CON(RL17) (R18),
N(&RY PROmutarty) pre@@&oa\;@gp@gy Im@q kegng 1105 members, where the

dﬁ%ﬁ@%& Q@Q%gﬁf@ﬁéhe g?{@S@étﬁ]%f &; H%&)B"oo C(R32)(R33),

CGE{BHKQMMné ma%)snﬁbdﬂ | reaé6halile radicly Wwhere the linker comprises no
C2-C6) - al kenyl, (C2 )-al kynyl; particularly

pPFOrHBYRSH, F, O, Br, CF3, CN, OCF3,

RSl Byl .50, HUPBISHR 00 Ao v

v@H YCHs)»-O| CO-a@H KZH%D-G EEI@NH IHH €0, §(CH3)-CO, COCH,0,
ThBHRY8! @fcb-& LAY E=c | cockacHO:
in particular very preferably O, NH, CH(OH), CH,, CO, C=C, HC=CH, CH,-0O,
CH(CH3)-O, CO-CH(CH3)-O, CO-NH, NH-CO, N(CH3)-CO, COCH,0,
CH(OH)CH20, O-CO-NH, C(OH)(CH3)-C=C , COCH,CH0; where

R34, R34
are independently of one another H, (C4-Cg)-alkyl;

R33
are independently of one another H, (C4-Cg)-alkyl, OH, O-(C1-Cg)-alkyl.

H, hydroxy-(C-Cas)-alkyl, (C1-Cs)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, (C2-Cs)-
alkenyl, (C2-Cs)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring which
may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen

and sulfur, where the ring system may additionally be substituted by F, ClI, Br,
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in particular very particularly preferably H A a bond
or a linker having 1 to 6 nenbers, where the nenbers

war@7seisect ed from the group consisting of 0, P(/RBAP7/001212

CO, C(R32)(R33), C(R34)=C(R84'), C=C, 5 resulting in
a chemcally reasonable radical; particularly
preferably a bond or a linker having 1 to 5 nenbers,
where the nenbers are selected fromthe group

resﬂl'\féﬁg L G Ocﬁ ’a%)l so@b@%?ééﬂlkoﬁ_( S;)—alkyl,

rlwdrozy:l((a{-Cy) alkylf e&abCSD(RSEpr@ON(R% I(RBB)eIhyUBJNyU@ODGRAO),
nmenbers_are selected fromthe

ghleiﬂp1)§Q(91sQa)ﬁ¢}<YéthR43\!(%3ﬁ)°f%@ 'dI(’RBZ)(RBB) c C

Pt fE prefefaty B WGl (CEErgPA dc e Sy, (G B-alkoxy-(C+
p@ﬁ)ﬁaﬂkyﬂlbb% te 1hhmemiierediirhond+( ﬁHbr sﬁlrﬂcydIOnn@:ﬂncH@\ﬂ-bompnse

%Q@gﬁe@ogmgﬁgec%f@%% )@@eNHnltrogen and sulfur, where
pref e’fgﬁa m W%Bﬁ@eﬁ(@é#%%ﬂw% CN, (C:-

CE()catisyl; 0 CRAE H(IGHB)G 1EL 4 ) Ak Oty,- (ONFE )k N( BYBIoxBOC 1-C4)-alkyl, oxo,

%‘@E&p@W%Sgpgx?w400%&?%oﬁﬁﬁm%&qwm

g@,{\% Igm @%OF!’J Cl C8)-al kyl; R332, R33 25 are
51 ent one another H, (G -C86)-alkyl,
@e(r(/:paﬁmmmwnefembry Hh@hr@aoyalm (G4 4)ealkgxy-(C - C4 )-alkyl, a 3 to

fmdmodieemeadh k%;rm'm%% dng wichafins Femplisa o '3

b eteRSatSmis'selecdéd frohi the Yo Efbf oyert Qﬂl’ﬁ’égér?aﬁd sQIfdr, where the
het eroat onms sel ected fromt roup

en,
niing smierrmawaddﬁmﬂnraw be\ﬁmbshtutetbby Fn@l si?yd's%é:m N&z, CN, (C1-Ce)-

2%% Y 99@6&4’?3/%%%%&20@7@3%&@1'gs)'g?ky" Ry dro%y(C+-Ca)-alkyl, oxo,

CO(R37), hydroxy, N(R41)CO(C1-Ce)-alkyl, N(R42)(R43) or SO,CHs;

R35, R36, R37, R38, R39, R40, R41, R42, R43

or

independently of one another H, (C4-Cg)-alkyl;

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Ce)-alkyl,

oxygen and sulfur.

In a preferred embodiment, B is:

B

H, N(R35)(R36), hydroxy-(C+-C4)-alkyl, (C1-Cg)-alkyl, (C4-C4)-alkoxy-(C4-C4)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic
nonaromatic ring which may comprise 0 to 4 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may additionally be
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CF3, NO2, CN, (G -0C6)-al kyl, 0-(C1l-C8)-alkyl,
(Cl1-A4) - al koxy-(Cl1-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

woz2@7/0836R37), CON(R38) (R39), hydroxy, COO(RAOPCT/EP2007/001212

N(R41) CQO(Cl- C6) - al kyl , N(R42) (R43) or SOR2CHS3;
particularly preferably H hydroxy-(Cl-C4)-al kyl,
(C1-C8)-al kyl, (C1- C4) al koxy-(Cl- 5 C4)-alkyl, a 3 to
1 0- menber ed nono- or spirocyclic ring whi ch may

iAo 1.9 AR SSEAR ISR SRBIAREER 1 858 o, on
w-@gdalkylooa(mcg)euepb(mctgtambM(G% CQI-aIk)Br hycﬁBSy (Cs- 04) alkyl,
N, O (Gl %é—a , O%Cl-%&-alk ,
(@0 EHRINGEN( ﬁﬁdﬂva%ﬂk ToX¥ 95(545)31\1(841)%9(9n-,Cs)-alkyl.
Cq;p\l h COO( R40
m%ﬁa)@@%)él %%%83)4{?- ﬁ%ﬁ?ﬁﬁ'ﬁ%ﬁl or SOZCH?% very
n@?fécrggllyaal}‘i wadwotsf e@aﬁh)fallklly(l (CLCeBalkgl, l(«%l 634 Im?koxy (C1-Cq)-alkyl,
Satee aifeny s >@§§‘mv?@¥ltqaa&mwﬁe MoBRprhie epifasyclic
?r{h%ﬁ{aﬂetrmﬁﬁu ;ﬁgoﬁugﬁﬁbhs AH SRR m%@e@dﬁed from the

rogen and>sul ring sys
agrdupiodoxygen, hatregmand sutdr, shefre thia nn@ilsyst@ﬁ‘BmaN@jdmonally be

(RSN o B e Nepac N, By eyt Q-EaiCaralif, (Cr-Co)-
YR (06 55y AR AT B Pd, CUFITHICON(RAR)(R39),

F{MFOMZDOB@BW) IN{&dd NAONE1-Lpalkyh & (RA@) (Rei3) lar SO,CHg;

fr: ?ﬁwf&r%ﬁy s BRI A By i@l Shia 4 to 10-

trh%g{ﬂetré@grﬁfh L@pw&?cﬁ@ nbRY% itk W%ﬂ:h@ngy €omprise 0 to 3

red rin fromthe n ogen atom
nimgtemaomsmqmtsda fromLtHelgnohp rof loxygem atitvogerf andnsulfier, where the

e Bystemuiay Bobifonglih b sttt o Fy EXBEETForlgh EN. (cr-Co-
?ﬂlﬂ\?lot\)y(’m%g)%kylag@%lbu él?e)z;ﬁ(ffc)‘,1 @ )kéﬂlk , P%drox?l (C1yC4) -alkyl, oxo,
(CO{(REY), & QN(FyB3)(R38), tlwduoxv EQQ@%Q) Nﬂ%i)CCM& Ce)ralkyl,
Ry o S0eCle corea from the Y COTPrISe O

very particularly preferably (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 10-

membered mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3

heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the

ring system may additionally be substituted by F, Cl, CF3, (C1-Cg)-alkyl, O-(C+-

Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37),

hydroxy, N(R41)CO(C4-Ce)-alkyl, or SO,CHg;

in particular preferably hydroxy-(C4-Cs)-alkyl, (C1-Cg)-alkyl, (C4-C4)-alkoxy-(C1-

C,s)-alkyl, a monocyclic ring, selected from the group:



group of oxygen, nitrogen and sul fur, where the ring
system may additionally be WO 2007/ 093364
wWEAN7EPB607/ 001212 19 substituted by one or nPCEER£007/001212
the followi ng substituents:20F, C, Br, CF3, NO2, CN,
P-C6)-al kyl, O (d-C8)-alkyl,
(Cl1-A4) - al koxy-(C1-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,
oxo, CQ(R37), CON(R38)(R39), hydroxy, COQ( R40) ,
N(R41) CQ(Cl- C6) - al kyl, N( R42)( , SO2CH3, SCF3 or
S-(Gl-C6)-al kyl; 5 prefer bly H
hy&xy-(d-(ﬂ)-al kyl , | Ef C8) - a
(Cl-A4) - al koxy=(C1- C4) ) al kenyl ,
(C2-C8)-al kynyl, a 3 to 1 O nenbered nono-, bi- or
spi y@¢yclic Oonarorratiching whi & _may conprise 0 to
4 fietejoato sgl ected”fr thepof oxygen,
ni tiQZen an fur, ere the rhag system may
additionally be substituted by F, , Br, CF3, N2,
CN, ®-C6)-alkyl, O (C -£8)-alkyl ClC4) 10
oxyy (CIHI¢A) - kyl , bxy- ( C1- -al kyl, oxo,

R37Z) , (R3 )(R39 dr ox R40) ,

N( R41)'CQ( C1- -al kyl, "N 2)(R4 or SO2CH3;
particularly preferably H, (Cl C8) al kyl ,
(Cl-64) - aI koxM-( Cl- C4) , o 10- nenbered
m)o- r-s |rocy onar rratlc ring which nay
conprl o 3 hete oat selected fromthe group

gen nrefrogen an Nsulfur re the 15 ring
system rmy addltl onal | y e substltut ed by F, CI Br,
CF3, NO2, C6)- alkyl, O (d-C3)-alky

(\@nerezllﬁean qra m@apeﬁulawltuteq/@mw tvve tmm byiFc@Fs, CN,

B %&v@z@s& ) 6P AP Scoors, very

pmr;iarﬁwlany yerpyrmfecs"rablymyﬁ%xm1 @L)kankyl (01-08) alkyl, (C1-C4)-alkoxy-
(Cl-4) - al koxy-(C1l-CA4) - 3to - er ed
n$ncC4)-akyl, am@mqysh%ng,csmaéér@m ﬂte 9r0~@ vvhl ch may
conprise O to 3 heteroatons selected fromthe group

of oxygen, nitrogen and sul fur, where the ring system

may additionally be substitut ed F, d, CF3,
( ) al kyt—— O (C1- balkyl
) al koxyt (C, - C4) kyI y-(d -C4) - al kyl

oxo CO(R37), hydroxy, (WCCP CO al kyl, or S02CHS;

25 particyhar preferahly hydro (C1- C4)-a| kyl ,
) - al k{\_jCl c4 OXY- (@

where the ring system may be substituted one- or two times by F, methyl, ethyl,

methoxy, hydroxy; where
R35, R36, R37, R38, R39, R40, R41, R42, R43 have the meanings mentioned above.

A particularly preferable embodiment is the compound in which B-A has the meanings:

0 O.
e (O

or , wherein the ring may be substituted

one time by methyl or OH.
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C4)-al kyl, a nonocyclic ring, selected fromthe group:

WO 2007/ 093364 PCT/ EP2007/001212 20 ~ ro aCaO o0 o
WERINDWB6O (N) N N H O where the ring systenP@u¥Pe7/001212

substituted one- or two times by F, CF3, CN, nethyl,

et hyl , nmet hoxy, oxo, hydroxy, S02-nethyl; in

particularly very preferably hydroxy-(Cl-4)-al kyl,

(C1-C8)-al kyl, (G -C4)-al koxy- 5 (C -C4)-alkyl, a

nmonocyclic ring, selected fromthe group: AOro 0 0 U

C- 0 where the ring system may be substituted one- or

A fuithvér gartiesdaly pfeferatiidgmbodirhght is thetompwund Yislvdioh B-A has the
where 10 R35, R36, R37, R38, R39, R40, R41, R42, R43

MeaRi@e: t he neani ngs nentioned above. A particularly
preferable enbodi mrent is the conmpound in which B-A has
the nmeanings: O~ 0 Oi 15 or U, wherein the ring nmay

be substitu one ti b thyl or OH WO
2007/ 09336f PCf EP2007/ 0042120721

OH or  OH

Q mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure having
one nitrogen atom and 0-3 further heteroatoms selected from the group of N, O
and S, where the rings of the structure may be spiro-linked, fused or bridged, and
where the ring system may be substituted by one or more of the following
substituents: F, OH, CF3, CN, OCFj3;, oxo, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C4-Cs)-
alkyl, (C4-Ce)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, CO(R44), (C(R45)(R46)).-
R47, CO(C(R45)(R46)),-R48, where Q comprises a total of at least two N atoms;

Q is preferably linked to the group
y

via a ring nitrogen atom of the group Q; where

R44 is H, (C4-Cg)-alkyl;

R45, R46
are independently of one another H, (C1-Cg)-alkyl; particularly preferably H;

o, p are independently of one another 0, 1, 2, 3, 4;

R47, R48
are independently of one another OH, F, O-(C-Cs)-alkyl, CON(R49)(R50),
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A further particularly preferable enbodinent is the

conpound in which B-A has the neanings: O- O 5 OH or
W@RhoQopaRo-, bi-, tri- or spirocyclic saturat eBCDEP2007/001212

partly unsaturated ring stracture having one nitrogen

atom and 0-3 further heteroatons selected fromthe

group of N, O 10 and S, where the rings of the

structure nay be spiro-linked, fused or bridged, and

SR N R RBT eatRBER RO RN efnitigpered ring

@E&mmm Q(S:B -HeBaroatdtiis sek@ﬂeﬂdm&hlég%dud Gﬂ-NCG))and S, which
I'ky P- C6) - al kyl, (C2-C6)-al ken - al

c;@@RM)su & Py RNE)QramORRAGT th@@?(s(vmsyymm}lyptspeﬁs)él Br, CFs,

SECYRRIBHS o BT G ChAphER e ik R 0. o

ring nitrogen atom of the group Q where R44 is H,
(Cl1- C8% al k 20 R45, R46 are independently of one
R49a'ﬁ§9h'3 1 %/(35@65‘5@ kyl; particularly preferably H

25 B R47.! ?Hg’%geﬁagﬁ%%%%ag ﬁ%eﬁﬁ)& ebéga ér20-|3 F4
or 0(0 C8)-al kyl , CON(R49) (R50), WD 2007/ 093364

PCT/ EP2007/ 001212 22 N(R51) C(R52), N(R53) (R54),
9(3@@5 , S02Me, CN, a 3-10 nenbered ring system

R‘%Yrb"tg)t@ gﬂ’y %#é?ﬁ&rﬁuﬂ% m?r‘ég ﬂaf&lpfté |émﬁ\e?ré}lé|[bo%fded a56

y one”’or
omehtberédringwihiich saﬂmt fromethe siitrégerCatonBrmayCalo comprise 0-1

E)f@%)@ﬂﬁleé%@?%%@%)éﬁg lgma,pf NHoN=6&yCelodlky!l. exygen and sulfur;

R53 is H, (C4-Csg)-alkyl, (C(R58)(R59))q—R60, (C1-Cs)-alkoxy-(C4-Ca)-alkyl, (C3-Cg)-
alkenyl, (C3-Cg)-alkynyl, CO-(C4-Cg)-alkyl, CO-O(C1-Cg)-alkyl,
CO(C(R61)(R62))/N(R76)(R77);

R54 is (C1-Cs)-alkyl, (C(R58)(R59))q—R60, (C4-C4)-alkoxy-(C1-Ca)-alkyl, (C3-Cs)-
alkenyl, (C3-Cg)-alkynyl;

or

R53 and R54 form preferably together with the nitrogen atom to which they are bonded
a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally
be substituted by F, Cl, Br, CF3, (C1-Cg)-alkyl, O-(C+-Cg)-alkyl, (C1-C4)-alkoxy-
(C4-Cy)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C1-Cg)-alkyl, N(R69)(R70) or SO5(C1-Cg)-alkyl;

R53, R54 are very particularly preferably:

(C4-Cg)-alkyl, (C(R58)(R59))4-R60, (C4-C4)-alkoxy-(C4-Cas)-alkyl; or R63 and R54
form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
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5 R49, R50, R51, R52, R55, R56 are independently of

one another H, (C -C8)-alkyl; or R49 and R50 to form
wopti7onsskd y together with the nitrogen at om t oPGAVERIN07/001212

they are bonded a 5-6 nenm2éred ring which, apart from

the nitrogen atom may al so conprise 0-1 further

heteroatons fromthe group of NH, N (Cl-C6)-al kyl,

oxygen and sul fur; R53 is H, (Cl-C8)-alkyl,

C

RN o sty R g o
CXI@I ﬁiﬁﬁroail-l(&h—ﬁ‘;) 6[12@?(0*261030%38)4) ny(dR7>6/) (NRRBY )CB534-Cg)-alkyl,
é ngi, al kyI (C(R58) (R59))0-R6

(QIl QY C1- C4) - al kyl |, (C3- cs) al kenyl ,
(C3- C8) al kynyl; or 20 R53 and R54 form preferably
together with the nitrogen atomto V\,hi ch they are

R58bR68ed a 4 to 10-nenbered nono-, - or spirocyclic

r|ng whi ch art fromthe njtr m nmay
spigRensiandy of sagianciel H ,@efﬁzé?%é | ected from
the group of oxygen, nitrogen and sul fur, where the

het erocyclic ring systemmy additionally be
R57sBB$tR62tI§I4 b865 REB, RB’r’,, REFR7YR7?1H) - al kyl

i ThsRandEnty of she Aot o GBI oo Ree) ( R66)

hydroxy, COQ(R71), N(R67) CQ(Cl-C6)-al kyl, N(R69) (R70)
or S02(C1-C6)-al kyl; R53, R54 are very parti cularly
R69|zanelfl%7(hbl y: (C, -C8)-al kyI (C( R58) (R59)) g- R60,

{ Gaarionali PaeE it B abeR AT tich My aPponded a 5-6

bﬂ%ﬂ%réd fing Hih, %di’?ﬁ@r%rtﬁg riPeEn atdi, Ry aRlo" ASideC0-1

ring which, “apart’ fromthe nitrogen atom may

cluntber betepoatonss frorithe @naup hENEY dat@®rEs)salkyc Dxybe and sulfur;
the group of oxygen, nitrogen and sul fur, where the
heterocyclic ring systemmy additionally be WO

g, r 28¥e7ihE85Ste ity U R UhGtNEIE 12 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4;
particularly preferably 0, 1, 2; very particularly preferably 0, 1;

R60 is OH, F, O-(C4-Cs)-alkyl, N(R74)CO(C1-Cs)-alkyl, SO,(C+-Cg)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring further
substituents such as F, CI, Br, OH, CF3, NO;, CN, OCF3, oxo, O-(C4-Cg)-alky!,
(C4-C4)-alkoxy-(C4-C4)-alkyl, (C1-Cs)-alkyl, (C2-Ce)-alkenyl, (C2-Ce)-alkynyl,
N(R76)(R77) and SO,(C-Ce)-alkyl;

R72, R73, R74, R76, R77, R78
are independently of one another H, (C1-Cg)-alkyl;

or

R72 and R73, R76 and R77
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl,
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23 substituted by F, d, Br, CF3, (Cl1-C6)-alkyl,
O (G -C8)-alkyl, (CL-A4)-alkoxy-(Qg - C4)-al kyl,
wagarroa3ge4 Ci - C4) - al kyl , oxo, CQO(R64), hydroxy, PCT/EP2007/001212

N(R67) CO(Ci - C6) -al kyl, or 2602( G -C6)-al kyl; 5 R58,
R59 are independently of one another H, (Cl-GC6)-alkyl,
OH, R57, R61, R62, R64, R65, R66, R67, R69, R70, R71
are i ndependently of one another H, (G -C6)-alkyl; io
0 formoptionally together with the
né%@ée%?%qto whi ch they are bonded a 5-6 nenbered
ring which, apart fromthe nitrogen atom nay al so
conprise 0-1 further heteroatons fromthe group of
NH, I\I-éo - C6) - al kél" oxygen and sulfur; 15 q, r are

In a prefersed gamadiment @rs: another 0, 1, 2, 3, 4, 5, 6;
preferably 0, 1, 2, 3, 4; particularly preferably O,
1moRop-,\bergr gpanociyclid satlsated ef paglyl yns@turated6i0g s ucidre Raving one

%&g@fnoa DA '?'}Jéf-%g’) %é%?é%‘)é;sgi?k%%%m {he_argpp of N, O and
SO WREMCIheGirgstt tHE isfrl iRy n%WlKé Egi?o-ﬂﬁﬁecp,rfuM tshlé”ds?%d ) and

het eroat ons fromthe group of and S, and
nwhérer the ringngystemtrhay be substituteccby §CERAT)(RES)R-ReV, wBere Q

OH, CE3 OCE3, 0, O (CL- -.al k

(et ol o seshiuat Floms et g% ks o the group

(C2-Co)sul kenyl , (C2-C6)-al kynyl, N(R76)(R77) and

S02(Cl1-'C6) -al kyl ; 25 R72, R73, R74, R76, R77, R78 are

I Rdepepdent Ly of one another H (Cl1-C8)-alkyl; or R72
3 R/6 and R77 30 formindependently of one

tionally together with the nitrogen atomto

via a ring nitrogen atom of the group Q,

where

R45, R46
are independently of one another H, (C4-Cg)-alkyl; preferably H;

o,p are0, 1; preferably 0;

R47 is N(R53)(R54);

R53, R54 are
(C4-Cg)-alkyl, (C(R58)(R59))-R60, (C1-Cs)-alkoxy-(C4-C4)-alkyl; or R53 and R54
form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, CI, Br, CF3, (C1-Cg)-alkyl, O-(C4-Cs)-alkyl, (C4-C,4)-alkoxy-(C;-
Ca)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C+-Cs)-alkyl,
or SO(C1-Cg)-alkyl;



whi ch they are bonded a 5-6 nenbered ring which, apart

fromthe nitrogen atom may al so conprise 0-1 further
wheewgnemsbons fromthe group of NH N (Cl-C6) - aPRYEP2062001212

2007/ 093364 PCT/ EP2007/001232 24 oxygen and sul fur.

In a preferred enbodi nent Qis: nono-, bi- or

spirocyclic saturated or partly unsaturated ring

structure having one 5 nitrogen atomand 0-3 further

het er oat ons sel ected fromthe group of N, 0 and S,

wher e the rings of the structure may be spiro-Ilinked,

f dged, and where the ring system may be
R585'3§§’t IgéJ] ; C(R45)(R46))o R47, where Q conprises

aq.|t(u1a¢6)oj|thol|-past two N atonms, and Qis linked to
t he group FR Rvia a ring nitrogen atom of the

group Q 10 where R45, R46 are independently of one

s Re0TEQTE P o aW W4 U BTkl SOy £ 302

(rﬁén%)re@hkdﬂo— t5|C6R§ M(B’é% }lﬁg Réfich may com rise one or more
(C1- C4) - al koxy- ( )-al kyl; "or R53 and R54 20 form

tw@tqeé@rrwftqm ﬁmﬁegmuprefd% &nen® t andutivectr 12tragmébeeed ring further

Olﬂ%?g?ﬁ%é%sugbégf o} “ﬁftcﬁg iz cﬁ&%é?'ﬁt gﬁFS?'n}& (OYSE Cor-alkyl,

A)Sérk&(yt@@C@o@Ikyu @aCq ekl (Z(ar}-QHFaIR@hﬁ W& CE)tﬂRynyl

rou nltrogen and sul ere

hrsf%?@@%mn 555Gy Golaoday adai i onal |y’ be
substituted by F, d, Br, CF3, (Cl1-Cf)-alkyl,
O (C -C9$)-al kyl, (Cl-C4)-aI koxy- ( C,

R74, R76, R77

are independently of one another H, (C4-Cg)-alkyl;

1

(]

or
15 R76 and R77
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-Ce)-alkyl,

oxygen and sulfur.

20
In a particularly preferred embodiment, Q is:
Q agroup of the general formula:
-0
in which the ring D has the following meanings:
25 saturated monocyclic 5-7-membered azacycle which comprises an element

N(R53) or C(R45)((CH),-N(R53)(R54)); saturated 6-11 membered azabicycle or
spirocycle which comprises an element N(R53) or C(R45)((CH.).-N(R53)(R54));
Q is preferably:



25 4)-al kyl, hydroxy-(Cl-C4)-al kyl, oxo, CO(R64),

hydr oxy, N(R67) CO(Cl-C6)-al kyl, or S02(C1l-C6)-al kyl ;
wo200386093364 PCT/ EP2007/ 001212 25 R58, R59PCREE2007/001212

R67 are H, (Cl1-C6)-alkyl, 20H 5 R60 is OH, F,

O (C -0C6)-al kyl, N(R74)CO(C -Cs6)-al kyl ,

S02(C,-C6)-al kyl, 3-12 nenbered nono-, bi- or

spirocyclic ring which nay conpri se one or nore

het eroatons fromthe group of N, 0 and S, and the_g 12

me dring furt substitJLen such as F, aR Br,

C]—|,5 CF3\ N2, CNNOCF3, oxo, O-( ) - al kyI N o 54
_(G1- C4) NLLE@S(y-(Cl- lal kgl (G\ -alk B R

(CACB)Y~ al Kenyl, (C2-88)-,dl kynyl, (_ iG)(R? an

S02( C1- C6) - al kyl ; R74, 653 R77 arﬂ% ependent] y of

one anot her H, (Cl Co) - al kﬁ or R76 and R77 Torm

[ ndependent ly of or]e anot her optionally together with

t

the nitrogen atom whi ch they are bonded a 5-6
apart fromthe|nitrogen atonil

red ring whi

y a SO conpri sé ) further hetergatons fr e
oup of NH, N-(QGL-@6)-al kyl, @and sul fun.
Inﬁpartlcularl ef err egh odinent, Qis

grouggof theRforn'ﬁ}Iqb in vvhlchtNe ring D
hasRt he fol I owi ng neani ngs: 25 saturated rmnoRVcI iC
5-7-menber ed azacycl e which conprises an elenen

N(R53) or C(R45)((CH2)0 N(R53) (R54)); saturat ed 6-11

wenber ed azablcycl or spirocycl e \which conpr S an
eI nt N(R53) R45) (( CH2) o- N( (R54));
?f N

53/
\
| R53 N
\
N N
R54 R53\
Y |
\R54 R>
| | |
N |
N | ( > (NJD
N \ N \
R53 R53 R53 R53
| | | |
N_R53
N N< N

53
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Qis preferably: WO 2007/093364 PCT/ EP2007/001212 26

53 N 54 NNR54 NN 53 RRgNN- RG4 N R53 R53 N
wWOl2007/0D8368 N 153 R53--N R53~ N N53 R | \ N Nei/RP2007/001212

R53--N R 53 8 RNR53~-NR34 R53 1 I R53 NN \ N

R54 /| R53 R53 \N N R54 R54 N NN

where the groups may, apart from R53, R54, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cs)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-

(C4-Cq)-alkyl; the aforementioned groups Q preferably have no further substituents;

Q is particularly preferably:

|

| \ |
N N N

() O }7 D
IIQ53 R% N—R>®

N\
54l R53
R

g ! \

N

R53
N ~ R53 N— R53 N 7

N, |
R

| |
N N\ N
N—53
R N\Rss N
53
R N
R

53

where the groups may optionally be substituted by one or more substituents selected
from F, OH, oxo, (C4-Ce)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C+-Cs)-alkyl; the
aforementioned groups Q preferably have no further substituents;

Q is very particularly preferably:



c ~NNNNRS3 RS3 R5 3 RS3 NN NI 6N N\ N NR53 |
R53 R53 R53 WO 2007/ 093364 PCT/ EP2007/ 001212 27 where

WO h@7@9p336aps nay, apart from R53, R54, opti onal PET/BB2007/001212

substituted by one or nore28substituents selected from
F, OH oxo, (G -0C6)-alkyl, O (Cl-C6)-alkyl,

(Cl1-A4) - al koxy- (G -C4)-alkyl; the aforenenti oned
groups Q preferably have no further substituents; Qis
particularly preferably: NN C-) NN 53 R5 54 N

R53 NNR53 R53 R54 NN N N 8NR53 N, R53 N. R53 Rya
N ~ N\l\% C N-R53 NN R53 NR53 NR53 S where the

gr gups y optionally be substituted by one or nore
subpstituents sel ected

N
N\ 53

R

where the group may, apart from R53, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Ceg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-
alkoxy-(C1-Cy)-alkyl, hydroxy-(C1-C4)-alkyl; the aforementioned groups Q

preferably have no further substituents;

Further Q is very particularly preferably:

Z—

where the groups may, apart from R53, R54, optionally be substituted by one or
more substituents selected from F, OH, oxo, (C4-Ce)-alkyl, O-(C+-Cg)-alkyl, (C4-
C4)-alkoxy-(C1-C,4)-alkyl, hydroxy-(C4-C4)-alkyl; the aforementioned groups Q

preferably have no further substituents;

Further Q is very particularly preferably:
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fromF, OH oxo, (Cl-C6)-alkyl, O (G -GC6)-alkyl,

(Cl1-A4) - al koxy-(Cl-C4)-al kyl; the aforenentioned
wQraaps33ey pref erably have no further substituePCHEPH07/(D1212

is very particularly preferably: WO 2007/ 093364

PCT/ EP2007/ 001212 28 N N \R53 where the group may,

apart from R53, optionally be substituted by one or

m)re substituents selected fromF, OH oxo,

)-al kyl, O (Cl-C6)-al kyl, (C1-C4) 5

aI ko y-(d - C4) jal kyl , hydroxy-(Cl1-C4)-al kyl; the

af o Blqent i oned Nyroups Q preferably have no further

sul§sti yuent s; y partycul arly

pre bly: N R54 R572 R53 ¢10 where the

gr qups\ may, fromR5 , OPti nalgé
subst ifut ed ~py50 g tue RSt ed from
F, G oxo, (C¥0e)-alkyl , O (C™-C6)-alkyl, (Ci-

4) - RIkaoxy (A -C4)-al kyl, hydroxy-(Cl-C4)-al kyl; the
af orenenti oned groups Q preferably have no further
substltuents 15 F%\ther Qis very ggrticul arly

pre\f\ WO 2007 64, PCT/ EP2 01212 29 N N
N, R5 N 3 , R53

N
\R53 N N

53
R Rs,

where the groups may optionally be substituted by one or more substituents selected
from F, OH, oxo, (C4-Ceg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl; the
aforementioned groups Q preferably have no further substituents;

Q is in particular preferably:

where the groups may optionally be substituted by one or more substituents selected
from F, OH, oxo, (C4-Ce)-alkyl, O-(C1-Cg)-alkyl, (C4-C4)-alkoxy-(C+-C,)-alkyl; the
aforementioned groups Q preferably have no further substituents;

where the radicals R45, R53 and R54 and the index o have the aforementioned

meanings.

In a further preferred embodiment the meanings are:
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NB R53 NCCR53 NN R53\ R53 where the groups may
optionally be substituted by one or nore substituents
wQ@edgopsdds from F, OH, oxo, (Cl-C6)-alkyl, PCT/EP2007/001212

O (C1-C6)-al kyl, (Ci1-C4)-al3koxy-(Cl-C4)-alkyl; the 5
af orenenti oned groups Q preferably have no further
substituents; Qis in particular preferably: R53 N
R53 where the groups nmay optionally be substituted by
one or nore substituents selected io fromF, OH oxo,
P-C6) -al kyl, O (G -0C86)-al kyl,

R53(Cl1- G4)((HL®Q>alk)(ICﬁI) %B)(Rﬂ&))q Rl’:StJe(C1&(13,&))!&83!'%@)0,t ((Dﬁeg) alkyt,

further substituents

MereCQ&FR%(%%?)% R@% (Creton) ke A Carkeph YW deQ-(61-Co)-alkyl,
h d 15 | furth
ot & PeAERGBETRLC the meani nge. are: VIO 2007) 093364

PCT/ EP2007/ 001212 30 R53 H, (C, -C8)-alkyl,

R58) ( R59) @] a -
R54E;8§ xS by (CR58) (Re oD af g alkony-(Ca-C)-dlkyl,

5 ng?&qt@? ?@Wqé%{@@?&%@ g(ﬁg%s%ﬁynﬁ}?) al kyl ;

or (Cl 4) - aI koxy- (Cl- C4) - al kyI CO(C(R61) (R62))r - R63,

R53 and 5%2 form togetherQN(ﬁ\ % mtroggn \é/\tom ?o which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo, OH,
(C4-C4)-alkoxy-(C+-Cs)-alkyl, hydroxy-(C4-C4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO2(R71), SO,(C1-Ce)-alkyl;

R45 H, (C4-Ce)-alkyl;
q,r 0,1,2 3 4,

R60, R63
independently of one another OH, F, O-(C+-Cg)-alkyl, N(R74)CO(C-Cg)-
alkyl, SO2(C4-Cs)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
may comprise one or more heteroatoms from the group of N, O and S, and
the 3-12 membered ring may comprise further substituents such as F, Cl,
Br, OH, CF3, NO;, CN, OCF3, oxo, O-(C¢-Cg)-alkyl, (C1-C4)-alkoxy-(C+-Cs)-
alkyl, hydroxy-(C4-C4)-alkyl, (C4-Ce)-alkyl, (C2-Ce)-alkenyl, (C,-Cg)-alkynyl,
N(R76)(R77) and SO,(C4-Cg)-alkyl.

In a further preferred embodiment the meanings are:
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R53 and R54 formtogether with the nitrogen atomto

whi ch they are bonded a 4 to 10- 10 nenbered nono-,
wbRe0709338pi rocyclic ring which, apart from t heP@T/EPIYZM1212

atom conprises 0 to 3 addi3ti onal heteroatons sel ected

fromthe group of NN O and S and may additionally be

substi tuted by one or nore of the follow ng

Substi tuents: Br, CF3, O (G -C8)-alkyl,

)if LC ) _ Ca)-
Rs3 R ?%%doexn%% e Gl (RSB0 (C-Co
CON( Riled XyRE5)-C4) 1k PN R67) CO(R68), N(R69) (R70),
CO02(R71), SOZ(Cl- C6)-al kyl; R45 H (d-0C6)-alkyl; q,
r 0, 1, 2, 3, 4, 20 R60, R63 independently of one
another OH F, O (Cl-C6)-al kyl, N(R74)CQ(Cl-Co)-
al kyl, S02(C1l-C6)-al kyl, 3-12 nmenbered nono-, bi- or
R53 apdrR84 fdrivctogetrgrwhithcthe mﬂage:matmhh sewbith they ape bonded a4 to 10-

heteroatoms fromthe grou and S, and 25 th
3- 12 TREMDE mqf\ﬁ’g: t?hasf %FHFRWIC&%”FQMW@T @@EEHW‘JQ%MTOQGH

g((:?:lﬁ?g;’: pgﬂg;llssag P éggéasi&l: ?v&aolx r8%h5&€95%cf<éq<ﬁom the group of N,

hydr c@yandGs a@d)maly agditiogal)y lﬁﬁ}?umtkyﬂed HyCG2neC6) radré @h$He following

{2 ST o G B B DBy R sl Aisgl A sCpkony-
2007/ (@93@'4 ||§ﬁff )EP@Q&Q d:0@ )2&&{ C%bé@%%&cﬁi&forl N(R67)CO(C1-Cg)-

|ndepende t one not

( C( RekyIRE DY ACRER)-alk).- C4) - al koxy- (C1-C4) - al kyl ; or

5 R53 and R54 formtogether with the nitrogen atomto

whi ch they are bonded a 4 to 10- nenbered nono-, bi-

or spirocyclic ring which, apart fromthe nitrogen

atom conprises 0 to 2 additional heteroatons sel ected
In a further phefegredigmibédiment the meanings are:

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 6 to 10-
membered bi- or spirocyclic ring which, apart from the nitrogen atom, comprises
0 to 2 additional heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following substituents: F, Cl, Br,
CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-
(C4-Cy)-alkyl, CO(R64), oxo, OH, N(R67)CO(C+-Cg)-alkyl or SO,(C1-Cg)-alkyl.

In a further preferred embodiment, the present invention relates to compounds of the

general formula |, in which Y and X have the following meanings:

Y  C(R27)(R27')C(R28)(R28'); where

R27, R27’, R28, R28’
are independently of one another independently of one another H, (C4-Cg)-alkyl,
(C3-Cg)-alkenyl, (C3-Cg)-alkynyl; preferably H, (C4-Cg)-alkyl, particularly preferably
H; and

X is C(R30)=C(R30’); where
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O and S and may additionally be substituted by one or
nore of the followng substituents: F, d, Br, CF3,
wQ al7@8336al kyl, O (Ci-C5)-al kyl, (Cl-C4)-al koxpC1/@P2007/001212

(C -C4)-al kyl, hydroxy-(d 3¢4)-al kyl, CQ(R64), oxo,
OH, N(R67)CQO(Cl-C6)- alkyl or S02(C -C6)-alkyl. In a
further preferred enbodi nent the neanings are: 15 R53
and R54 formtogether with the nitrogen atomto which
they are bonded a 6 to 10- nembered bi- or spirocyclic
ring which, apart fromthe nitrogen atom conprises O

R30tR3@ additional heteroatons selected fromthe group of

N, 0 and S and may additional ll%/ be substituted by one
qarerpdepasidanty of enecwoterdlids LGk Bark OH,FCFONORCN, 2CF3, O-

E e i P <ome
802( ?)alkéhw ma)MY%BW@C@s)-@?&MhlkW (C3-Cg)-cycloalkenyl,

Co) - al ther prefterred enbod nent,

t(|¢e -Goa) ity ( ﬁ‘»ym&ahadiwler@ -abb Ot odlmnadunirne-afyl.tdraryl,

IR 16 S el SO F O ST rlk) BN TR, "0
RRR19) BZﬂRZBX&KI(MﬁSO}@ZE)”@@(HZ)B O(C(RQG)(RIZ@D)Q»EG(R%);
|ndependentl ot one_anot her H,

Ry KEIGh Br OBt aNGaaN. OFEs a6 Caralkyl, O-(Cr-Ca)-

PG AL PR LERM B IR B G RS T 15

%m@arlmfeﬁatﬂy mﬁemr@emmycw QOR;, DT he%)-BlkyF O-(C1-Ca)-
QCF3, 0- (Cl-CB)-al kyl,
c@lk@s)t@h)rca) ﬁ'!sxly@c@s)@a&m kyl , s-(o CB) - al kyl ,

SR osh i Lol sk eIFSRgL
RSt R perieidn Pl A "&E R15) (R16)
and thoe fucr:t;%r ra%?c%?s and grgups g??he cor%lpounou\%(the fosmula I'have the

aforementioned meanings.

In a further preferred embodiment, the present invention relates to compounds of the

general formula |, in which Y and X have the following meanings:

Y  C(R27)(R27')C(R28)(R28'), C(R29)=C(R29"): preferably
C(R27)(R27’)C(R28)(R28'); and

R27, R27’, R28, R28’, R29, R29’
independently of one another H, (C+-Csg)-alkyl; preferably H;
and

X S, O, preferably S.

In a further preferred embodiment, the present invention relates to compounds of the



N(R19) CO(R20), N(R21) S02(R22), CQ(R23),

(C(R24) (R25) ) X,-O(R26); preferably H F, d, Br, 1,
W@RH7@sBs4 NO2, CN, OCF3, O (Cl-C6)-al kyl, O (CReTEP2000001212

al koxy- (Cl-C4)-al kyl, (Cl1-@8)-al kyl, (C2-C6)-al kenyl,

(C2-C6)-al kynyl; particularly preferably H F, d,

Br, CF3, CN, OCF3, O (Cl-C6)-alkyl, O(C1-CA4)-

al koxy- (G -C4)-al kyl, (C1-C6)-al kyl; very particularly

gen&ﬁﬁo%ﬁf%@’i%h%h \gapdq f\é%?? ﬁ@foﬂb@r gomgé Pysal kyl o in

parti cu very particu y pre I'y™H, ¥'s and the
further radicals and groups of the conmpound of the
formula | have the aforenmentioned nmeanings. In a

Y GRIDFCHREPerred embodi ment, the present invention
relates to conpounds of the general fornmula I, in
whi ch Y and X have the foll ow ng neanings: 20 Y
C(R27) (RR7')C(R28) (R28" ), C(R29)=C(R29'); preferably

R2ORPE7) (R27' ) C(R28) (R28' ) ; and R27, R27', R28, R28'
R29, R29' 25 independently of one another H

(i Ydf:onel : ' e -alkyl;

R e o e e el Ca-alkyt

i preferablyrHr el ates to conmpounds of the WO 2007/ 093364

PCT/ EP2007/ 001212 33 general fornmula I, in which Y
andand X have the follow ng neanings: Y C(R29)=C(R29');

5 R29, R29' independently of one another independently

S e S R

R30, R30’

independently of one another H, F, ClI, Br, |, OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-
alkyl, O-(C4-Cy)-alkoxy-(C4-C4)-alkyl, S-(C1-Ceg)-alkyl, (C4-Ce)-alkyl, (C2-Cg)-
alkenyl, (C5-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (C3-Cs)-cycloalkenyl, (C2-Ce)-
alkynyl, (Co-Cs)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R15)(R16),
S0,-CHj3;, COOH, COO-(C4-Cg)-alkyl, CON(R17)(R18), N(R19)CO(R20),
N(R21)S0,(R22), CO(R23), (CR24R25),-O(R26);

preferably H, F, CI, Br, |, OH, CF3, NO,, CN, OCFj3, O-(C¢-Cg)-alkyl, O-(C1-C4)-
alkoxy-(C-Cy)-alkyl, (C1-Ceg)-alkyl, (C2-Cs)-alkenyl, (C2-Cg)-alkynyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3;, O-(C4-Cg)-alkyl, O-(C1-Cy)-
alkoxy-(C1-Cq)-alkyl, (C4-Cg)-alkyl;

very particularly preferably H, F, Ci, O-(C4-Cg)-alkyl, (C4-Cs)-alkyl;
in particular very particularly preferably H.

In a further particularly preferred embodiment, the present invention relates to

compounds of the formula la



10 R30, R30' independently of one another H F, d,

Br, I, OH CF3, NO2, CN, OCF3, O (Cl-C6)- alkyl,
WwW@2¢0Z09334) - al koxy- (Cl-C4) - al kyl, S-P-C6) - al kyl PCT/EP2007/001212

(C -C6)-al kyl, (C2-C6)- al Benyl, (C3-C8)-cycloalkyl,

0- (C3-C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl, (C2-C6) 15

al kynyl, (Co-C8)-al kyl ene-aryl,

O (Co-(C8)-al kyl ene-aryl, S-aryl, N(R15)(R16),

S02- CHg, COOHgy COO- P- 06) al kyl , CON(R17) (R18),

N(RLIRCO R2QR, N R21) sozstz) CO(R23) |

( CRR4R25)%<{ O R2Q) R prefR ably H F, d, Br, I, OH,
:iA 2 -C6)-al kyl, O(C -C4)-

alrkoxy- ) C6) - al kyl, (C2-C6) -al kenyl

(C2- R N2t Qarly preferably H F, d,

Br, =-C6)-al kyl, O (C -C4)-

al koxy (§12 by 4 al kvt (CGL1CB) -al kyl; very particularly

preferably B FR &, o (& -cgy-al kyl, (Cl-C8)-alkyl;

in particular very particularly preferably H 25 In a
further particularly preferred enbodi nent, the present
i nvention rel ates conmpounds of the formula |a WO
2007/ 093364 PCT/ EP200%/ 001212 34 Rao Rao' OR R B-A
RR R8' NQ R8NP JR7R1" R~" la -NDin which Q
in whish @ givagrouy - heard ng D in the group has the
fol | owi ng nmeani ngs:
—ND
the ring D in the group has the following meanings:

saturated monocyclic 5-7-membered azacycle which comprises an element
N(R53) or C(R45)((CH3)o-N(R53)(R54)); a saturated 6-11 membered azabicycle
or spirocycle which comprises an element N(R53) or C(R45)((CH>)o-
N(R53)(R54));

Q is preferably:



5 saturated nonocyclic 5-7-nenbered azacycle which
conprises an elenent N(R53) or

WCLRIBYI36LH2) 0- N(R53) (R54) ); a saturated 6-11 P€VBR208T001212
azabi cycle or spirocycle Wiich conprises an el ement
N(R53) or C(R45)((CH2)0- N(R53)(R54)); 10 Qis
preferably: WO 2007/093364 PCT/ EP2007/001212 35 53
54 N~ NR54 --NN_53RRMNM NR54 N R53 R53/ NN
N NR53 R53-- NR53~ NN53 R N NN N R53-N \R§;38

y NKRS3i\NR54 R53 NN N
N

R
ig el
\__/ R RS O

R
| | |
) N & N
N ij (NTJ
F|{53 R53/N R |53
- |
N N
53
R l,\l 53/
R53
\ |
| R53 N
\
N / N
R Rss\
53
R™ N N
\R54 R
| |
[%Nj OD Z )
N )
R53 R53 53 53
|
N |

| |
% N
N-R53
N \R N 5_7
R53

53



N R54/ RG3 RG=\ NNS8 R4 R4 NN NNNN 53R

R53 R3 R/ 53 NI N'01-1 NN NNNNRS3 | R53
wWGBR7RIB6NO 2007/ 093364 PCT/ EP2007/ 001212 36 MIFER20077@01212

groups nmay, apart from R5336R54, optionally be

substituted by one or nore substituents selected from

F, OH, oxo, (Cl-C6)-al kyl, O (Ci1-C6)-alkyl,

(G -C4)-al koxy- (C,-C4)-al kyl; the aforenenti oned

whef¥ RS ey BBA T K R RP Gl S i EGtpS oyprs, pr more
substituer®® selebled oM A\ OH, oxo, (C4-Cg)-alkyl, O-(C4-Ce)-alkyl, (C4-C4)-alkoxy-

(C4-Cy4)-alkyl; the aforementioned groups Q preferably have no further substituents;

Q is particularly preferably:

\ | |
@ N N
N o
\R53 8 R54\ N\
54N —R R
R
| | |
N N - N
N
RS
N-RS5? 2 N—~R53 g\ N
Vs \ s
R R

N AN IL
N — 53
R N\R53 N
53 N
R \
R

53

where the groups may, apart from R53, R54, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cs)-alkyl, O-(C4-Ce)-alkyl, (C4-C4)-alkoxy-

(C4-Cs)-alkyl; the aforementioned groups Q preferably have no further substituents;

Q is particularly preferably:



N 8NR53 NR53 N. IR53 R54 N N Cz~ N, R53 R53 N R53 N
R53 where the groups nmay, apart from R53, R54,
wopw7onskd y be substituted by one or nore subBCT/ERENT/B01212

selected from€F, OH, oxo, (Cl-C6)-alkyl,
O (G-C6)-al kyl, (G -C4)-al koxy- (dA-C4)-al kyl; the
af orenenti oned groups Q preferably have no further
substituents; 10 Qis particularly preferably: WO
2007/ 093364 PCT/ EP2007/ 001212 37 |1 I NN54 \ R53 N
R53 N cz~ N, R53 53 M\ R53 where the groups nay,

rt from R53, NR54, optionally be substituted by one
or subs |tu nts selected fromF, OH oxo,

06) aI kyI G -C6)-al kyl, (C -C4)-al koxy-

the af or enent i oned groups Q preferably

hav 5no furt eg substituents; 5 Qis very particularly
preférably: RN C N--R53 CB53NR53

l %
N

where the groups may, apart from R53, R54, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C4-Cs)-alkoxy-

(C4-Cy)-alkyl; the aforementioned groups Q preferably have no further substituents;

53

Q is very particularly preferably:

53

where the groups may, apart from R53, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C¢-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-

(C4-Cs)-alkyl; the aforementioned groups Q preferably have no further substituents;

R45 H, (C4-Ce)-alkyl; preferably H;

o} 0,1,2,3,4,5,6; preferably 0, 1, 2; particularly preferably 0, 1; very particularly
preferably O;

R53, R54
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where the groups may, apart from R53, optionally be
substituted by one or nore substituents selected from

wWGo-200000336x0, (G -C6)-al kyl, O (Cl-C6)-al kyl, PCI/EP2007/001212

(Cl-CA4) - al koxy- 10 (C,-C4)3&l kyl ; the aforenentioned

groups Q preferably have no further substituents; R45
H (G-C6)-al kyl; preferably H o 0, 1, 2, 3, 4, 5, 6;
preferably 0, 1, 2; particularly preferably 0, 1; very

AP ERI R PR ARG ey, (GrC ol Gl Gt At

((@s C&alieerigy| (Ca( dJIé)ny&|®<©(R(51)C€C((R58)€R5<9')bq-R6O

al ken

(@I@@@%Qh@@? COc@(Qz( ﬁe ;%ﬂeg;:)%ﬁm R54 form together with
eqn égqu&fo% @é%’n H'th V\E? @gﬂngzg’é aftp ﬂ%‘?ﬁg%red%[)no bi- or

0gen a ey are ond

]éblmwblﬁf gnlg whidy, apbit-fram tike Ajtiogeayatbime cbnmlsw 0ab,3 additional
part fromthe nitrogen atom COI‘(I})I‘I ses Ot

RRIETasPmS sefRated HATDIE FeHBOf &4 Q ABAS, raé\dgnam gdditiopally be

oy Hited B GrePyr AR of EToUdRG subbitbhts i €1 €5, 0-(Co-Co-
?é&ﬂégﬁgr)k?kw CO(RB4) @bo ﬂHyd&d%dﬂﬁe@y émx@u) aﬂlwl hydroxy-
(R0 (rio N fﬁkgﬁ%(ﬂ@ w71 e 0 s

1 - R53 H,

%OS@)(@%%@' a(C(R58)(R59|))qungOera 4

(I@&ngreidleﬂabﬁy (G-CA)- f;\l kyl—al (C|3 c8) - al kfanyll I

T gﬁalkéz{ém‘é%é% P (LR ey (Cs-Cor-
(%k @) (@ﬁ %‘ alkygrgll C%(o;fcgg :ﬂkﬁfgoég C1-Cg)-alkP/l

(m(cﬁﬁ‘a)KfR@th (R@6)(RF3, and R54 form preferably

blgggégsgeﬂ\e/\#awy:t he nitrogen atomto which they are

(C4-Cg)-alkyl, (C(R58)(R59))q—R60, (C1-Cas)-alkoxy-(C4-Cs)-alkyl, (C3-Cs)-alkenyl,
(C3-Cg)-alkynyl;

R53 and R54 form preferably together with the nitrogen atom to which they are bonded

a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally
be substituted by F, CI, Br, CF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-
(C4-C4)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C+-Cg)-alkyl, N(R69)(R70) or SO,(C+-Cg)-alkyl;

R53, R54 are very particularly preferably:

(C1-Cg)-alkyl, (C(R58)(R59))4-R60, (C4-C4)-alkoxy-(C1-Cs)-alkyl; or R53 and R54
form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, (C1-Cg)-alkyl, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C1-
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20 a 4 to 10-nenbered nono-, bi- or spirocyclic ring

whi ch, apart fromthe nitrogen atom may conprise 0 to
wa@adepizeonal heteroatons sel ected from the gr POYER£007/001212

oxygen, nitrogen and sul funB) where the heterocyclic

ring systemmy additionally be substituted by F, O,

Br, CF3, (G -C6)-alkyl, O(d-C8)-alkyl,

(C -C4)-al koxy- (d-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

% St . PN AN PR, BB vy KB Ho C -Col-aly

S&E@;(m&gajlkw ; Rb3, R54 are very particularly
preferably: (Cl-C8)-al kyl, (C(R58)(R59))qg-R60,

(C1-CA4) - alkoxy (C1-CA4) - aIkyI or R53 and R54 form
R5giRg§t her with the nitrogen atomto which they are
bonded a 4 to 10- nenbered nono-, bi- or spirocyclic
rindgpeavidertily ofwaet arfotiogn Hh(&n@g)nai@ydnoat om may 30
conprise 0 to 2 additional heteroatons selected from
the group of oxygen, nitrogen and sulfur, where the

h b
Re7 (GBS RBCK, KOAGRAREM AR RetTonet Y, be
O (G -C8)-alkyl, (G -C4)-al koxy (G WD 2007/ 093364
PCT/ EP2007 001212 39
hPEeBKYAqly-EAneAngther xg? éﬁ(%ﬂ) hydr oxy,
or N(R67)0O(Cl-C8)-al kyl or S02(G -C6)-al kyl; R58, R59 5

i ndependently of one another H, (C -GC6)-al kyI, OH,
R69I%13Rm1 R62, R64, R65, R66, R67, R68, R69, R70, R71

CarloRaly JegethTwitaita fiogsh el o hish (e areodied a 5-6
He‘?ed"? 'n[[iWﬁla?yaﬁrﬁfr%ﬂﬂg%t?o%%r@atoﬁ?'ﬁ?@* 8o’ ddMprise 0-1

apar romthe nitrogen atom may al so conprise
Ofulihef heteeatomst feorndhe igsodp ohiNHI &-(2 0Up)-alkyINbixygen and sulfur;
N-(C, -C6)-al kyl, oxygen and sulfur; 15 q, r
i ndependently of one another 0, 1, 2, 3, 4, 5, 6;

g, r independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63
independently of one another OH, F, O-(C4-Cg)-alkyl, CN, COO(R78),
N(R74)CO(C,-Cg)-alkyl, N(R76)(R77), CON(R72)(R73), SO,(C+-Cs)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, CI, Br, OH, CF3, NO2, CN, OCF3, oxo,
0O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, S-(C4-Cs)-alkyl, (C1-Cg)-alkyl,
(C2-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-cycloalkenyl,
0-(C5-Cs)-cycloalkenyl, (C2-Ceg)-alkynyl, N(R76)(R77), COO(R78), SO2(C+-Cs)-
alkyl and COOH;
preferably OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C+-Cg)-alkyl, SO,(C+-Ce)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF3, NO2, CN, OCF3, oxo,
0-(C+-Cg)-alkyl, (C4-C4)-alkoxy-(C1-Cy)-alkyl, hydroxy-(C4-Cs)-alkyl, (C1-Ce)-alkyl,



10

20

R60, R63 independently of one another OH, F,
O (Cl1l-C6)-al kyl, CN, COO(R78), 20

WORMR7AYIB C1- C6) - al kyl , N(R76) (R77), CON(R72) (RZTBEP2007/001212
S02(Cl-C6) -al kyl, 3-12 nenbered nono-, bi- or
spirocyclic ring which may conprise one or nore
heteroatons fromthe group of N, 0 and S, and the 3-12
menbered ring may conprise further substituents such

e e ey e MRIENR TR $ORGs 5ot

S-(Cl-C6) -al kyl, (Cl-Co6)-alkyl, 25 (C2-C6)-al kenyl,
(C3-C8)-cycloalkyl. O (C3-C8)-cycloal kyl,
R72(RE3 RIS HEPATRRID . G (C3. 5 - cyel onl keny!

(3= Y, MIFE )6 .\C R78), S02(C1-Co) -
a'ﬁé?/@dnﬁhwnepr ef eérsra}gll:i/ 1&)%5 (C1-C6) - al kyl,

or N(R74)CQ(Ci -C6)-al kyl, S02(Ci -C6)-al kyl, 3-12
nmenber e no-, fj- or spirocyclic ring which may

R72 & T%&?ﬁgéngﬁﬁore 30 heteroatons fromthe group of
rlonA8hendciRy of Bfc b driptnaly todgheih BRIRIRgEn atom to
GhhichEhey amxbonded &-506 merhkgred ring which, apart from the nitrogen atom,
(Cl-4) - al koxy- (Cl- -al kyl ,. hydyoxy- (Cl-C4) - al
Gy G40 SompIie O Bty Bsinatonisrirambe areidh o1 BIH.h(C -Co)-alkyl
(GRiae8) 5 |, (C2-C6)-al kynyl, N(R76)(R77) and
s@(ggﬁ-ac% ﬁf*’?ﬁyl . R72, R73, R74, R76, R77, R78
i ndependently of one another H, (C -C8)-alkyl; 5 or
R72 and R73, R76 and R77 formindependently of one

and &Eofuiier eadicaIs andygrbapsimte sdnpodrEoftherfogruada danvedhe
whi ch they are bonded a 5-6 nenbered ring which, apart

aforgmgpiiensd Meap@sn at om rmay al so conprise 0-1 further
heteroatons fromthe group of NH, N (Cl-C6)-al kyl, 10
oxygen and sul fur; and the further radicals and groups
in the conpound of the fornula | a have the

In a &irtHed R odimedt, TRepréEmt invention relates to compounds of the formula |,
in which Q and X have the following meanings:

Q a group Q , where the group has the aforementioned

meanings; and
X S or O; preferably S.

A further aspect of the present invention is thus compounds of the formula b




20

25

15 In a further enbodi nent, the present invention
relates to conpounds of the formula I, in which Q and
wo2bvawessbhe fol | ow ng neanings: -N -N D Q a gr POPEP2007/001212

where the group has the af@fenenti oned neanings; and
20 X S or O preferably S. A further aspect of the
present invention is thus conpounds of the fornmula Ib
AXORRBRI/ NQ 2 ~YRRIb W 2007/093364

in W@g‘ﬂ'/ EP2007/ 001212 41 in which Xis Sor O preferably

i -N--NDQis , where has the af orenenti oned

meary ngs; an he further radicals and groups in
X th'ﬁrgcgﬁ‘éoﬂ e@b%f e formula | b have the

af orenenti oned neanings. In a further enbodi nent, the
present invention relates to conpounds of the fornula
I, Join which Y, X and Q have the foll ow ng

nmeani ngs- C(R29) =C( ; Wwhere R29, R29'
—ND —N D
Q is , Where

has the aforementioned meanings;

and the further radicals and groups in the compound of the formula Ib have the

aforementioned meanings.

In a further embodiment, the present invention relates to compounds of the formula |,
in which Y, X and Q have the following meanings:

Y  C(R29)=C(R29'); where

R29, R29’
are independently of one another H, (C1-Cg)-alkyl, (C3-Cg)-alkenyl, (C3-Cs)-
alkynyl; preferably H, (C4-Ce)-alkyl, particularly preferably H;

X  C(R30)=C(R30’); where

R30, R30'
are independently of one another H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3,
0O-(C4-Ceg)-alkyl, O-(C1-C4)-alkoxy-(C1-Cs)-alkyl, S-(C+-Cg)-alkyl, (C1-Cg)-alkyl, (Co-
Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(Cs-Csg)-cycloalkyl, (C3-Cs)-cycloalkeny!, (C,-
Ce)-alkynyl, (Co-Csg)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R15)(R16),
S0O,-CH3, COOH, COO-(C4-Cg)-alkyl, CON(R17)(R18), N(R19)CO(R20),
N(R21)S0,(R22), CO(R23), (C(R24)(R25)),-O(R26);
preferably H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3;, O-(C;-Cg)-alkyl, O-(C4-C4)-
alkoxy-(C1-Cs)-alkyl, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cs)-alkynyl;



1s are independently of one another H, (G -C8)-alkyl,
(C3-C6) - al kenyl, (C3-C6)- al kynyl; preferably H,

wQ al7@83364l Kyl , particularly preferably H, X PCI/EP2007/001212
C(R30)=C(R30"); where 20 R30, R30' are independently
of one another H F, d, Br, I, O4 CF3, NO2, CN,
OCF3, O (C1-0C8)-alkyl,
O (Cl-A4)-al koxy-(Cl1-C4)-al kyl, S-P-C6)-al kyl,

ABERET PSRt B 00, B E Gh R o8N 0-(CoCo-

) g abkyl ene-ar yl |
?%?:?— ((%;J o) il&flggce?ﬁg?)s?lkygegrey?r Y NCRL5) (R16), 25

S02- CH3, COCH, COO (C,-Co6)-al kyl, CON(R17) (R18),
N(R19) CO(R20), N(R21)SX2(R22), CO R23),
(VE(riRpatideear)y) prefedaBlyehl,; F pCleOe(@GHCy)-alkyl-(C CCe)-8ikyl; |
OH, CF3, N2, CN, OCF3, O (G -C8)-alkyl, O(Cl-CA)-

5 gGhksaticUl& v idWarly preter@Bly- 13 &yd . (C2- C6) - al kenyl ,
(C?@C%)-al kﬁ))ﬂaaﬂ WO 0%7/ 093364 PCT/ EP2007/ 001212 42
particularly preferably H F, d, Br, CF3, CN, OCF3,
O (Cl1-C6)-al kyl, O(C1-C4)- al koxy-(C,-C4)-al kyl,
(Cl-Co6)-al kyl; very particularly ferably H F, d,
O (C1-C6)-al kyN, (G -C6)-alkyl; 75 iN particular very
parti cularNyDprleferably H and—=NDD-ND Q a group ,

Q whereug he gretdp  haserehiee afcupenent tetfedhagrtanafogsmentioned
further aspect of the present invention is thus
cHRPBMe8s of the fornmula Ic Rao Rao' O R R BSA PFRIv
RZ R29, R29 Rlc in which the radicals and groups in
t he conpound of the formula Ic have the -N D

10 A further aspect of the present invention is thus compounds of the formula Ic

R30

in which the radicals and groups in the compound of the formula Ic have the

aforementioned meanings, where Q is a group of the formula with the

15 aforementioned meanings.

A very particularly preferred embodiment of the present invention are compounds in

which the meanings are:

20



af orenenti oned neani ngs, where Qis a group of the

formula with the 1s aforenentioned neani ngs. A very
woaeaiogisbar |y preferred enbodi nent of the presrOI/EP2007/001212

i nvention are conpounds in43which the neanings are: 20

WD 2007/ 093364 PCT/ EP2007/ 001212 43 Y C(R29)=C(R29');

X C(R30)=C(R30'") ; NN~R53 Q; 5 R53 H,

(C1-C8)-al kyl, (C1- C4) aI koxy- (Cl- C4) - al kyl ,

- al kynyl, (C(R58) (R59))qg- R60.

Aﬁgurt %&H\?@ %%é cuI arly preferred enbodi nent of

e on are 10 conpounds in which the
rrsgnl ng@ﬁgzloé 8(’5%“?29) =C(R29'); X CO(R30)=C(R30') : Q
saturated 6-11 nenbered azaspirocycle which conprises
an elenment 15 N(R53); R53 H, (d-C8)-alkyl,
(C1-A4) - al koxy-(G -C4)-al kyl, (C3-C8)-al kenyl,
(C3-C8)- alkynyl, (C(R58)(R59))qg-R60. A further very
particul agly preferred enbodi mrent of the present

I nventi ar 20 compounds in which the nmeanings are:
Y C(RZQ%CLRZ "); X C(R30)=C(R30") ;

N

N 83
Q R™.

b

R53 H, (C1-Cs)-alkyl, (C1-Ca)-alkoxy-(C+-Ca)-alkyl, (C3-Cs)-alkenyl, (C5-Cg)-
alkynyl, (C(R58)(R59))q-R60.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R29)=C(R29’),
X C(R30)=C(R30’) ;

Q saturated 6-11 membered azaspirocycle which comprises an element
N(R53),

R53 H, (C1-Cg)-alkyl, (C1-Ca)-alkoxy-(C+-Ca)-alkyl, (C3-Cs)-alkenyl, (C3-Csg)-
alkynyl, (C(R58)(R59))-R60.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R29)=C(R29’),
X C(R30)=C(R30’) ;
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WO 2007/ 093364 PCT/ EP2007/ 001212 44 Q saturated
nmonocyclic 5-7-nenbered azacycl e which conprises an

webk@mdnides C( RA5) ((CH2) o- N(R53) (R54) ) ; 5 R53, RBATI/EP2007/001212

i ndependently of one anothe# H, (C -C8)-alkyl,
(Cl-CA4) - al koxy-(C1-CA4)-al kyl, (C3-C8)-al kenyl,
(C3-C8)-al kynyl, (C(R58)(R59))g-R60; or R53 and R54
form together with the nitrogen atomto which they
are bonded a 4 to 10- nenbered nono-, bi- or
spirocyclic ring which, apart fromthe nitrogen to

o R A SRR 2 T e R B S elment

subst of the foI | owi ng
subst?ﬁﬁﬁgmﬁn@?&gﬁ?&&s, O (C1-C8)-al kyl ,

(C -C6)-al kyl, CO(R64), oxo, OH,

(Cl-A4) - al koxy-(Cl1-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,
NR 58, "R §4X R68) S02(Cl-C6) -al kyl . 15 A further very

particul ar preferred enbodi nent of the pre
i nvenﬂdwrﬁ:@tlym ppsA®shenH vis 1che) ta{@ln@anwg%k@rye CpGa)-alkyl,

S5 (G0 R%k%%@ Sy, SGTREBRALTREY of Rsaarlh R4 form

(X R&Bbéfﬂ%)f\)rm tRE Ghitrd2 reato i OWRICH tRET bl:'ePlG@cTéd)GJdthZ 0-

45 R58, 59 independently of one another H,
membered mono-, bi- or spirocyclic ring whrch apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, CI, Br, CF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, CO(R64), oxo,
OH, (C4-C4)-alkoxy-(C+-C4)-alkyl, hydroxy-(C4-C4)-alkyl, N(R67)CO(R6E8),

SOz(C1-Cs)-a|ky|.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R27)(R27')C(R28)(R28’) ;

X  C(R30)=C(R30");

R53  (C4-Ca)-alkoxy-(C1-Ca)-alkyl, (C(R58)(R59))4-R60;
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5 g, r independently of one another 1, 2, 3, 4; R60,
R63 i ndependently of one another F, O (Cl-C6)-al kyl,

WORMR7HY3B6X C1- C6) - al kyl , S02(C1-C6) - al kyl, 3- 1PCT/EP2007/001212

menbered nono-, bi- or spiddcyclic ring which 10
conprises 0 to 3 additional heteroatons fromthe group
of O and S, and the 3-12 nenbered ring nay conprise
further substituents such as F, A, Br, OH CF3, N,
CN, OCF3, oxo, 0-(Cl-0C6)-alkyl,
(Cl1-A4) - al koxy-(C1-C4)-al kyl, hydroxy-(C, -C4)-al kyl,
é%éﬁgﬁ? al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl and
Co) - aIkyI 15 A further very particularly
preferred enbodi nent of the present i nvention are
conpouriadependgitly1ofone anoherdsOkie: 20 v
C(R27) (R27" ) C(R28) (R28") ; X C(R30)=C(R30") ; Q
saturated 6-11 nenbered spirocycle whi ch conpri ses an

el ement N R53 84% g }goxy-(Cl- C4) - al kyl ,
(E(R58) 'lq@&j'a one ﬂg ®5d: Fndependent |y of one
anot her H, OH V\D 2007/ 093364 PCT/ EP2007/ 001212 46 q
1, 2, 3, 4; R60, R63 independently of one another F,
CR(SQ; Rﬁﬁ) al kyl , N R74)00(c1 C6)-al kyl, 5

S02(

S02( Gl SR o e TR G GTRES A NP G1Gr-Co-alky

het er%&m@mmﬂ@az%emeeéd fonad B3 orgsirddyelic ﬁné?vhlch
menbered ring tqﬁ o nprise further 'substituents such
a

as F,campriggs 0 @nal\hnterqmon’@(trcgn the group of O and S, and the

O P c‘}5)12"’” k%IbEréaC |J‘ ngcf]i']ay r.l,okr%;))(%sé ﬁi]rth%?‘)s,ug\L)thMEnts such as F, Cl, Br,

OH, CF3, NO2, CN, OCFj3, oxo, O-(C4-Ce)-alkyl, (C1-C4)-alkoxy-(C4-Cs)-alkyl,
hydroxy-(C4-C,4)-alkyl, (C1-Cg)-alkyl, (C2-Ce)-alkenyl, (C2-Ce¢)-alkynyl and
SOg(C1-C6)-aIkyI.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R27)(R27')C(R28)(R28') :
X C(R30)=C(R30") ;

Q saturated 6-11 membered spirocycle which comprises an element
N(R53);

R53  (C-Ca)-alkoxy-(C1-Ca)-alkyl, (C(R58)(R59))q-R60 ;

R58, 59
independently of one another H, OH;
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hydroxy- (Ci -C4) -al kyl, P-C6)-al kyl, (C2-C6)-al kenyl,
(C2-C6) - al kynyl and 10 S02(Cl1-C6)-al kyl. A further

waoesoy/opised i cul arly preferred enbodi ment of theP@T/EBENT/001212

i nvention are conpounds i@6éwhich the nmeanings are: 15
Y Q(R27) (R27" ) C(R28) (R28") ; X C(R30)=C(R30') ; Q
saturated nonocyclic 5-7-nmenbered azacycl e which
conprises an element C(R45) ((CH2)o-N(R53)(R54)); 20
3@5 &2330,4.1, 2; 25 RS3 H, (G -C8)-al kyl,
(C1-A)~-al kbxy- (C1-C4) - al kyl, (C3-C8)-al kenyl,
(C3-C8)- al kynyl, (C(R58)(R59))qg-R60; R54
%RS%& R59))q R60, (Cl-C4)-al koxy-(Cl-C4)-al kyl,

ReF§e CO(C(R61) (R62))r-R63; 30 WD 2007/ 093364

PCT/ 7 icpd t i

anot HESREnGHs o op agidtser 7 OUCRERFAGE NRIACENE  Goy-alky

of orgOaatCyralkyl, I>1@ChedbEred Apino-, bi- or spirocyclic ring which
N S RRLSE Rt gkt 0 and 5, an
may” conaTaRLeRERg T orfte fiftndr SdbSRIBRShchiEF, €1 Br.

O, QBH, CRPNONINOO s, 0x0, 0l @le) akyTBIG el Bydlkoxy-(C -Caf-alkyl,
Cl- C4) - _(Cl: CA) - J(C -Ca) -

E C1- %Zd-@wf@y-cg)c@ﬁv ) ﬁQﬁ%@\WF?(8£-%§ife@<)ehgf@ﬁ§sg(ggnyl and

SG2( Cﬁog@ﬁ@lﬂ@ﬂkyl.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R27)(R27')C(R28)(R28') ;
X C(R30)=C(R30%);

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH32)o-N(R53)(R54));

R45 H;

o) 0,1,2;

R53 H, (C1-Cg)-alkyl, (C1-Ca)-alkoxy-(C4-Ca)-alkyl, (C3-Cg)-alkenyl, (C3-Cs)-
alkynyl, (C(R58)(R59))-R60;

R54 (C(R58)(R59))q—R60, (C1-Ca)-alkoxy-(C+-Ca)-alkyl, CO(R57),
CO(C(R61)(R62))-R63;
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A further very particularly preferred enbodi nent of
the present invention are conpounds in which the

woreaniopgs4 are: 15 Y C(R27) (R27' ) C(R28) (R28' ) ; PCKEP2007/001212

C(R30)=C(R30') ; Q saturated nonocyclic 5-7-menbered
azacycl e which conprises an el enent

C(R45) ((CH2) o- N(R53) (R54)); 20 R4S H o 0, 1, 2; 25
R53 H, (Cl1-C8)-al kyl, (Cl-C4)-al koxy-(Cl-C4)-al kyl,

( - al keny - - ) (R59) ) g- R60;
F!g&% R58) ( ngﬁeé%ggﬁ‘?y °§‘5’%5X®?‘96® 71 093364
PCT/ EP2007/ 001212 48 R60' S2(Cl-C6)-al kyl, 3-12
menber ed nono-, bi- or spirocyclic ring which
@nmprl.<es. Ao heteroatons, and the 3-12 nenbered ring
IS substituted by one or nore of the follow ng
substituents F, d, Br, OH CF3, NO2, CN, OCF3, oxo,
%é&é’i )-al kyl, (Cl-C4)-al koxy-(Cl-C4)-al kyl,

OXy® (Cl1-C4) 5 al kyl, (Cl-C6)-alkyl,
( C2- GRdlepehdintly.of CRe-drdthal KYOX L, Qe (@R@%Pﬂ‘gbﬁﬁsyalkyl,

A further very particularly preferred énbodi ne

t he pP@s(éntCé)ralieyit 3-98 membereshponnedii or spiragycliceng which

i 10 Y C(R2T 7 8 8 ) ring & i

i radyaRg s 10 Retr @B eEA b fels Rribaies grhay gamerise

g?g%fgh?%%%@%ggrs%g%s@ Gl BABDM, CF3, NOy, CN, OCF3, oxo, O-(Cs-
&5-a|ky|, (Cs- 4)-al?mxy-(&-<’34)-a|ky|, hydroxy-(C1-Ca4)-alkyl, (C+-Ce)-alkyl,

(C2-Ce)-alkenyl, (C,-Cg)-alkynyl and SO,(C+-Cg)-alkyl.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y C(R27)(R27')C(R28)(R28) ;
X C(R30)=C(R30") ;

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH)o-N(R53)(R54));

R45 H;

o 012

R53 H, (C4-Cg)-alkyl, (C41-C4)-alkoxy-(C4-Cs)-alkyl, (C3-Cs)-alkenyl, (C3-Cg)-
alkynyl, (C(R58)(R59)),-R60;

R54 (C(R58)(R59))¢—R60";

g 0



15 A5 H o0 0, 1, 2; 20 R53 and R54 formtogether wth

the nitrogen atomto which they are bonded a 5 to
we20membiseed nonocyclic ring which, apart from POEEP2007/001212

nitrogen atom conprises @8to 3 additional

het er oat ons sel ected fromthe group of NNb O and S and

IS substituted by one or nore of the foll ow ng

substituents: Br, CF3, O (Cl-C8)-alkyl,

Rkt @'gﬁ%ﬁ?oxy oo i ) ke ang i

S02( Goriprisedl ey heterdatbis bad tN@Bw ZOﬁTeMtSBJédrring |s substltuted by
preferred enbodi nent of the present _invention
conpdlﬂﬁ:l@f mereaf the fPH‘éWWQaﬁﬂm{sjE‘e&Fse 8b By, OH, CFs, NO;, CN,

PCT/ @ggéﬁ%?% 6%%}:&%‘8&%%8??3%63"(3 . hydroxy-(C1-Ca)-

monocylkylj (CSC¢)-atkyib (T 8CcRalrenyl| @Ms)@éikmnumz(m Cs) -alkyl.
el ement C(R45) ((CH2)o-N(R53)(R54)); 5 0 0, 1,

and R54 formtogether with the nitrogen atom to \Nhl ch
they are bonded a 4 or a 7-nenbered nonocyclic ring
whi ch, apart fromthe nitrogen atom conprises 0 to 3
A fusttier t/émmirtlbwlaﬂy padferred sahmadiment obiet pre sgmtanypertionNare0
S and may addi tional be substituted by one or

com%yﬁqﬂn whigh the PS A®bsti tuents: F, C, Br, CF3,
0-(C-C8)-alkyl, (C-C6)-alkyl, CO R64), oxo, OH,
(c1 C4) - al koxy- (G, - C4) - al kyl , hydroxy- (O - C4) - al kyl ,

I kyl. 15 A furth
rt| é%@@%é@g Eég )Ogl m);nt of theugreggn;/ery
|nve gonmpounds in which the nmeanings are: Y
o RS B3t (roo ) |

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH)o-N(R53)(R54));

R45 H;
o] 0,1, 2;

R53 and R54 form together with the nitrogen atom to which they are bonded a 5
to 6-membered monocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O
and S and is substituted by one or more of the following substituents: F, Cl,
Br, CF3, O-(C4-Cs)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo, OH, (C4-Cs4)-alkoxy-
(C1-Cy)-alkyl, hydroxy-(C4-C4)-alkyl, N(R67)CO(R68), SO,(C1-Cg)-alkyl.

A further very particularly preferred embodiment of the present invention are

compounds in which the meanings are:

Y  C(R27)(R27')C(R28)(R28) ;
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X C(R30)=C(R30") ; 20 Q saturated nonocyclic
5-7- menber ed azacycl e which conprises an el enent

WELHRABIBELH2) 0- N(R53) (R54) ) ; R563 and R54 f or m POLEPIIET/001212

with the nitrogen atomto which they are bonded a 6

to 10-menbered bi- or spirocyclic ring which, apart
fromthe nitrogen atom 25 conprises 0 to 3
addi ti onal heteroatons selected fromthe group of N, O

d S@@qq’ﬁ_é {tional be substituted by one or nore
?? the Yo ow(FﬁégjéjBSubstituents: F, d, Br, CF3
E@E ¢ tL:lr%ltql%@_n%%él@-?%éﬁbbr%%le( @Efcb@o%';prﬁﬁs an element

N( R67g 8H.).-N R ~al kyl. 30 WD 2007/ 093364
PCT/ EPgOO%[OOfE’lZQ%S%(Tsh]g)))'con'pounds of the invention

of the general fornmula | can be prepared in analogy to
proce SF?_knom to the skilled worker. Suitable

p‘?oce ses'for preparing the conpounds of the

i nvention of the general fornula | are nentioned by

vvag of exanple below (see in particular nethods A B,
AR5Pand, R#4 fagn tagether withkthelnitragematom teewhh they 8re onded a 4
T, U _V X, Y., Z AA AB.  AC . AD, AE. AF, AH Al

A, ACA Fhebetis ipelticiEding YR hpgEronting isgden atom.
sequedtifpiists Bt BaddibnaNRetersmomRtel@ited AR MeEiduprof N, O
of thedgeneral formula | mcludesthefollovvlrég .
st epsand $ afidveaxiadgitional be sHbstitteddyan® exnare ohgheifpllowing

al kyl frergb t tad, i e

pos, (tyeBls 5718 CfFs SHCEa-ehl (T RG-BAFhE BRe4). oxo,
f or megHd{@pCePakboky(CROIpBKG R hyaroxya@IeTs) Sl NR67)CO(R68),
| i berate al dehydes, such as paraf or nal dehyde,

r esul $Pe& 1+®e)Ak¥espondi ng substituted aromatic

carboxylic acids which have a hydroxyal kyl

substituent in the position ortho to the carboxylic

e B8 5B SR SRS Welon b

comﬁgg,ﬁ%%(wﬁigp%@%ajrﬁné@é@xyI i c acids which have a

substituent in the position ortho to the
carboxylic acid group, by elimnation of water;

Y C(R27)(R27')C(R28)(R28’);
X C(R30)=C(R30);

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH2)o-N(R53)(R54));

R53 and R54 form together with the nitrogen atom to which they are bonded a 6
to 10-membered bi- or spirocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O
and S and may additional be substituted by one or more of the following
substituents: F, CI, Br, CF3, O-(C4-Cg)-alkyl, (C4-Cs)-alkyl, CO(R64), oxo,
OH, (C4-Cy)-alkoxy-(C4-C4)-alkyl, hydroxy-(Cq-C4)-alkyl, N(R67)CO(R6E8),
S0O,(C+-Ce)-alkyl.
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i11) subsequent reaction of the substituted aromatic
carboxylic acids which have a hydroxyal kyl

waewsodBeent in the position ortho to the car bPXYEP07/001212
acid group, or where apprépriate of the corresponding
bi cyclic | actones, wth a hal ogenating 20 agent,
resulting in the correspondi ng hal oal kyl -substituted
aroyl halides; iii) subsequent reaction of the

e ESRRBLIAA SHRE 81 Mt Bl by nanly
proceSsad kndvn tethet skilfeddworkest Suitable pﬁbhdsseg for OFrbpalem the
gi ve pyridone-fused aromati ¢ _conpounds; ere

comawdﬁpef thednyentioneaf the genewh f@mql%éafﬁ/med'aﬁeec# yavay of example
5 t t)h 0 u
beloff @EEH) FafiR IR iRots ATF SR o 1Y KRN ST o R 8,
T, Uo¥, VWe(,c,\QrmmmdSB OACt AD, aEharalAH, oxImalaAK, ALRend schemes 1 to 5).
desi red conpounds are obt ai ned di rectly after the
reaction in step iii), or a further 30 reaction (step
iv)) is necessary where appropriate in order to obtain

A nogEF %gﬁbﬁ %gg 6@%9'&3?%06? tHE SR Lﬂ\ldsfoqrtﬁ'é”irﬁ/elnﬂon Qfthe general

ere ion ¢ Gns 1 or carrying o

formaR0I1in0RIAS P fllowiPoiepe01212 51 indivi dual steps of
t he af orenenti oned process are known to the skilled

i) V‘&h@éllatloﬁr(ﬁ‘fa%hﬁﬂc%M&@Héﬁs%ﬁkﬁaﬂbg ﬁﬂeﬁﬁé}%blyﬂ%eWIéted in the

as the preparation of thé starting bst ances
eonphapesitiom, tolferrg aegignioar and tremlngcoftthe fervied dianioor wish

EHERE orreRBPhisaaen Hhe Y abler§e8SRA T 48 Riformatdenyde.
fl‘é%hhiﬂ? iR %bﬁfb@ﬁoﬁcﬂn@ Rabsmatef ar@ﬁiﬁli@%ﬁo;@ﬂlcta‘%ﬂisf WhidH!Have a
hei r ar maceut i cal ositions as

r@whpxyﬂlkvlusgaa@@enméhwmqsrt@@ hey tol thg badzoxylic acigegroup, and

LRSI 3B R Riaring BBl e BRY Y Bl rom the
rﬁmatmitea@rérhan@esmyqb@haag evHiets hawvargeroxyall | substltuent in the
docunented (Qu, D. et al. Nature 1996, 380, 2

Ppesitemortiv tethexcarbmuylieracid gomip, Byeslingnation of @ﬁtﬁﬁ, Y

i) Z%H%equﬂfjl%%gggﬁ’ 28?% égrg&nut%é érorﬁéﬁg cyboxg@%@s%lagﬁave a

Tivedroxydik g &ludsfifdedt inithe4tfsitiohlortHonio, th¥.cariitexylic del group, or
2004, 25, 1605- 11%
where appropriate of the corresponding bicyclic lactones, with a halogenating
agent, resulting in the corresponding haloalkyl-substituted aroyl halides;
i)  subsequent reaction of the haloalkyl-substituted aroyl halides with primary
aromatic amines, and subsequent cyclization of the resulting reaction products by
addition of base to give pyridone-fused aromatic compounds; and

iv)  where appropriate further reaction of the pyridone-fused aromatic compounds;

resulting in the compounds of the formula |.

Depending on the substitution pattern of the compounds of the general formula I, the
desired compounds are obtained directly after the reaction in step iii), or a further
reaction (step iv)) is necessary where appropriate in order to obtain the desired

compounds of the general formula |. Suitable reaction conditions for carrying out the
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15 There are al so indications that MCH antagoni sts can

have a beneficial influence on centrally related
waeeagndises such as, for exanpl e, anxiety stateBCT/EP2007/001212

depressions (Borowsky, B. 5¢t al. Nature Medicine

2002, 8, 825-30; Review. G Hervieu, Expert Opin.

Ther. Targets 2003, 7, 495-511; Chaki, S. et al., Drug

Dev. Res. 2005, 65, 278- 290; Dyck, B., Drug Dev. Res.

indiEHAT steh® g1 afitBsntOnsy PRl bl g BieS worker

prevention of 1. Qoesity 2. Di abetes nellitus,
especially type 2 diabetes, including the prevention
of the sequel ae aSSOC|ated therewith. 25 Particul ar

Preferspd embadimenissofs@ithetepsoas wed as-thapsepayiatiea @f the sterting

subﬁ%%iﬁ SBRYpE L SRS, Sis b e TR HGREF beloll an

mentiohéd BpaRy of-exahiple i said sthehit® drn@etRidss aRd @ahiples.
prevention of macro- and m crovascul ar di sorders 5 3.

Dysl i pi dem as and t he sequel ae thereof such as, for
exanpl e, atherosclerosis, coronary heart disease,

s EETERETREL Bl EhaFhiC)Sn il Eom PR & b bHRTRY i thei

pharfieticangoinSdsitidis AOMCHrEpt&Cligaingls. The MOR ret@stoRligands of
triglyceride concentrations, high postprandial plasna

the invenfiopcarei pestiawady peiéahle @ﬁ.rﬁﬂ@ulatqrwf theLactivity @§ﬂlﬁ MCH1R.
concentration 4. Various other conditions which may be
associated with the netabolic syndronme, such as: 15 -

The role ofdbsHdn regyating thpuenrgrgy batahcerhasrnambeen svelt deginented
(Qu, B &1 Rheil d o¥E "985 2437 S MMadaORM ' Nathfe 1998, 396, 670-4;
Chen, Y et al. Endocrinology 2002, 143, 2469-77; Endocrinology 2003, 144, 4831-40;
Review: G. Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511; Shi, Y., Peptides
2004, 25, 1605-11).

There are also indications that MCH antagonists can have a beneficial influence on
centrally related disorders such as, for example, anxiety states, depressions
(Borowsky, B. et al. Nature Medicine 2002, 8, 825-30; Review: G. Hervieu, Expert
Opin. Ther. Targets 2003, 7, 495-511; Chaki, S. et al., Drug Dev. Res. 2005, 65, 278-
290; Dyck, B., Drug Dev. Res. 2005, 65, 291-300).

Compounds of this type are particularly suitable for the treatment and/or prevention of
1. Obesity

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.

Particular aspects in this connection are

- hyperglycemia,
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- heart failure such as, for exanple (but not
restricted thereto), follow ng nyocardial infarction,

whg@snbaasi ve heart di sease or cardi onyopat hy PCDEB2007/001212

Psychi atric indications suéRh as - depressions -

anxi ety states - disturbances of the circadi an rhythm
- affection disorders 25 - schizophrenia - addictive
di sorders WO 2007/ 093364 PCT/ EP2007/001212 53

= [ QNS of a conpound of formula I
'Hﬁ@@?ﬁ%ﬁqt@ma?gﬂﬁé%ge@&%ﬂéedesi red biol ogical effect
deEends org.a unber of factors, for exanple the

- SPREQVEMEN! IR FBIFRES dABEIEE t he 5 i ntended use, the node
of adm nistration and the clinical condition of the

- pactection offihe panwirésticiidsells s generally in the range
from0.001 ng to 100 ng (typically fromO0.01 ng to 50
- PE vertiontsfynadrd- aed nitiovaseurapdisbaibrs wei ght, for

exanpl e 0.1-10 ng/ kg/day. An intravenous dose may be,
for exanple, in the range fromO0.001 ng to 1.0 ng/ kg,
which can suitably be adm ni stered as infusion of 10

- R0 B bR PRSP S b, B854 i

coraapy Geaftrdisease, teredrovastlarglisdriierscett] gsgeacmnythoge (isut not
illiliter. Single doses nay contain

10 nyg, Eer mili ] for
r@%ﬂﬁﬁﬂdé, efﬂ"@Wﬁ'Chgaft?&hﬁtﬁcéer@eq byeone of Vé’rﬁﬁ’é theifellgwing factors:

Thus, anpoul es for injections may contain, for

- kighmdsima trigiyceridegcancentations, haghi pestprandialqdasma triglyceride

f or mul a&.i ons which can be adm nistered orally, such
SNCENYAIANS pl e, tablets or capsul es, may contain, for
example, fromO0.05 to 1000 ny, typically fromO0.5

15 |
- low 4Bb chglesteyol eprcani@tigPy of the abovementi oned

condi tions, the conpounds of forrmula | nmay be used as
the conpound itself, but they are preferably in the
formof a pharmaceutical conposition wth an

. \atioeptotivtrecaraiitiongrwhithenaabé iaesodiateld, with theomessholibeyndrome,

acceptable in the sense that
such as:

- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
- high blood pressure

- bheart failure such as, for example (but not restricted thereto), following

myocardial infarction, hypertensive heart disease or cardiomyopathy

. Psychiatric indications such as

- depressions

- anxiety states

- disturbances of the circadian rhythm
- affection disorders

- schizophrenia

- addictive disorders
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it is conpatible with the other ingredients of the
conposition and is not harnful for the 20 patient's
whe@bopszedihe carrier may be a solid or a |iqui BCDEPOT/601212
and is preferably fornulattéd with the conpound as a
singl e dose, for exanple as a tablet, which may
contain fromO0.05%to 95% by wei ght of the active
i ngredient. O her pharmaceutically active substances
ew se be present, including other conpounds of
F°"®%¥“éﬂ$: The pharmaceuti cal conpositions of the
|nvent|on can be produced by one of the 25 known
phar maceuti cal nethods, which essentially consist of
m xing the ingredients wth pharmacol ogi cal
The g aba eopmaungrof fammamiad negessans e gchlﬁnaﬁme@alrect Riological

effecg ?J%Bgﬁ{;i% gﬁ raésn 31'}18%% ﬂagf’o?gtfpg ?g%’hﬁe ﬁ%sﬁgﬁmctcao%ﬁo%% chosen, the

interiedl ugeg ted inodlecbfRRINGNistatibn @harthexhniphkecahiditian aitbeyaitient. The
30 intramuscul ar, intradermal or intravenous

dailydnfiens gengtal tynn ﬂé@ faﬂgﬁgiﬁomr{é Absng %i@fbmge(tyr)n@@ié/ fsem 0.01 mg to

50 nﬁﬁ’Beﬁ” gra%‘d eve“ gsf %dgg@e@grgg@é&g%'le Basfo My/kdBay. An

mtraPéﬁ'aSM@é@hﬁQb%ﬁor ednple, mCthélrbngmfrbm beot rregted.camg/kg, which
on the nature of the conpound of fornula | used in

can ggtably:he @d”@B'éteéadfaér'ﬁ%llsm ok Be¢P &Qgﬂscp%ﬂkdﬁgfraém andper
mmJté’ r§b‘uka?&|é ﬂﬂ k\%‘ahﬁ%lng'?gr th\%é :E)uf%&%% rﬁéy‘? ?F e)'ig}ﬁple from

I nven erence 1S

0.1 ngHoct0 nTgexymd:@uytfrcﬁmrm@ & |10mg ;ﬁmmladhtee Smgle d@@es may contain,
resistant to gastrlc U|ce conprlse cel l ul ose

for exaepla. drognilHRO 4@ 40 Gel theiasiive dnarediest. pmq:papgtqgules for injections
I
may%ﬁ@aﬁr@’fg g?éf@gﬁ\gﬁgn‘r‘? rhb”t@?go %%ﬁﬁglemt eaf%'rrﬂpla;?flgps which

i c”aci acr
can Beiadabhietthalomilyestwh:ab, for egample, cbais|efsowr capfslules may contain, for

exargoignhad O Prio Soline. ekl frot  Badiaacdmbebeidhe Berany o the
aboJﬁérﬁ?o?meﬂrc&rﬂmo%%Sthe b SnBAEHLS 10 G Iﬁﬁﬁ#ﬁ rl%eﬁ as the

ned anount east one conpoun or mul
compsumaditeif, ebutbtheg/r mmreﬁe,rabls i dheifaromofoa pbalmpme_utloal ¢omposition

with @p@q%ﬁp%ﬁeepgg qégpgrl#%r g1qqstf %lﬁoglr%q]%%g@gtable in the sense that

it is 6&ﬂ'ﬁé’@dlé RihSthE®Bthe FifgRAdiEREbf tHB?BéthB@iﬂon *éﬁdl% ﬁ@ﬁhé?ﬁ'nful for the
any suitabl e phar maceutl cal meth whi i ncludes a

patuesrtt ghealth. hhe @Brrtaienawbe\aesohdgrrajhcund oanbath ared tsapreferably
formd e 3o yein o ol 0T PGB a8 Tablet, which may
contBRE&Hi 0.09Rt0D T B9 VRsight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula I.
The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients
with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable

mode of administration depends in each individual case on the nature and severity of
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produced by uniform and honogeneous m xi ng of the
active ingredient wwth a liquid and/or finely divided
wa@oda7mosasri er, after which the product is shapewEP£007/001212

necessary. Thus, for exanple, a tablet can be

produced by conpressing or nolding a powder or

granul es of the conpound, where appropriate with one

or nore additional ingredients. 20 Conpressed tablets

. I ' t ;

the EARLRR, GRG0 Bho FRUE AR FRREXTRMOURS o sormyla fused n

eacrgdfﬁw |031ated\:ftﬁl‘rﬁllamfs@fd @daedsmﬂreleaie ﬁarmwniﬁfns also belong
dant, inert diluent and/or one_ (or
W'th'g GP‘? Hamawark\oi thg gyeptomPrefrrgnca s given t° §9idl' apfgastric juice-

re&s%ﬁ%ﬁﬁlélaw&l\gﬁufaﬁm 86§l|ng§ge9f§ aq{t%jQQSHLCSMICWOﬂ\ed}%gtJ@UIose

acetatdet ;ishtaalaten oy vinyd aicdtate bhﬂrﬂlatel hydrogypropbineethplctiluiese phthalate
25 Pharmaceuti cal conpositions whi ch are suitable for
and BiepICApOlYHEH Ph@&ﬁﬁﬂﬂlﬁrﬁq‘ﬁ’ 3nf peoH MEBIASHYIaE- suckabl e
tabl ets which contain at |east one conpound of fornula
I with a flavoring, normally sucrose and gum ar abi c
or tragacanth, and pastilles which conprise the

Suitatepbandaceutal preparatiasefos urd) aamigistratiom neaycbg Inyiberfotm of
or sucrose and_ 30 gum arabi c. WO 2007/ 093364
sepasaify WPSORIENOR SarexasBpIPheaRRIIes (GREhPISe SHERNIR fakiets or tablets,

eacrrc'Hf' m%h %o%%n?@.rﬁh% Am ST R a8 1=t bRE 6 u'naeof formula I as

agueous preparations o
pow@ers crrqmanuled ad sd)lotlmm lbasuspersiarhin an aqpemisemalh:d)ryaqueous liquid; or
isgtonic with the bl ood of tgﬁ i nt ended recg)
as anpdde- vxﬁt@bam?t%ﬂ@-oareénU'&OQf 8%% FORm@RSIPes Sav &5 already

mengﬁg%%‘,“%nyﬁ%iéﬁ% g* ‘éﬂﬁaﬁ\@ Hé'rﬁtaﬁé&qlé%\n I niEthod Oﬁ ﬂéﬂdes a step

ous ranruscu ar or intra
in whioh ¢loé aotive fﬁlgmhelpiraphfr\etcan!ner (ehich prayfecomsidt wf bee or more

adc oA GGG 316 Hu e O She CoBosHiogo e Renarally
prodggggrgg Lfrf‘ﬂo?rﬁtaﬂ%' r?orﬁeg@rﬂ-fdds' rﬂ%é&{)f fheeactio¥ ‘?r'iljrb@iént with a liquid

y contain fr by wel g
and/acfinely dividedsolitl camieRtaftaraddch thmprodonblwhaupedsf necessary Thus,

bl e, f istration .are preferabl

for eXHEPTE. ot 1ALUA! <Bfvht LroAbERT b oL BasPa o Midie Bl piwier or
granBTé%dMQﬁQ cB)'hﬂBqunG/héFe heppriafEewitl @ﬁBQ#ﬁﬁor%f add?ﬁbnal ingredients.

formula | with one or nore conventional solid
Compaesseask taplets cae bemypduced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed with a binder,
glidant, inert diluent and/or one (or more) surface-active/dispersing agent(s) in a
suitable machine. Molded tablets can be produced by molding the compound, which is

in powder form and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain at least one compound of formula | with a
flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.
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cocoa butter, and shaping the resulting m xture. 15
Phar maceuti cal conpositions suitable for topical use
wonoarioessski n are preferably in the form of oi PCTVER2007/001212
cream lotion, paste, sprayy aerosol or oil. Carriers
whi ch can be used are petrolatum |anolin,
poI yet hyl ene gl ycol s, al cohols and conbi nati ons of two
m)re of these substances. The active ingredient is

Phar%%a Efealsdhpodions Lube R A ReHGeRnislafth BotBes
prefér@b@'%teﬂl@ aﬁ”u@%%@fp”ré@éraﬂdﬁ% Bf at Iéé@t‘ &k E6mpbard pefFMUI£!, which
Phar maceuti cal conpositions suitable for transdernal

are nrgtﬁablansqi@nwrwrtmﬂwef ipad of the ntendeskiesirentwhhese preparations are

prefe b airicldiresdhRa Lo dUsnh AR BuEiietinich i lpo, peplace by

subcdtdnets, ini@nReEceidr driinteaderenig jsctid. Thices p axbnonss can
buf fered where appropriate, dissolved 25 a

preferablyches ppdused by-mixg the EMRPWKLWER water @qamakmthe;tesultmg
solu i SEB1e 2R 4ot IASA G0y ERIEBIREL B S AP Hhehich

gengrais contair fromi 1t015% be wadghtue thagctvd eoipbonte
rel eased by el ectrotransport or iontophoresis as
descri bed, for exanple, in Pharnmaceutical Research,
2(6): 318 (1986). 30 WO 2007/093364 PCT/ EP2007/ 001212

Phaerg ne@%cﬁ@t}ﬂ?ﬂ#@@gg sUj p«ﬁ)lé P%"}El:l% %ﬁlrrﬁstgét&}rf U%réﬂa‘?gbgyln the

S on ISm an

formlflﬁrsﬁmgwld@lsb)(su@pbswdﬂes frhew\/@agfbfe preducéd by nanldgfalﬂeast one
mai ntai nin a reduced wei ght after wei ght reductio

COm%@m akte fgrra@@ {Wilth BRRRY SQIREORYCRIRNASPIIE Cag@éshtfgr example
cocog) agoh| S{l‘@ﬂ%@lﬁ??hg rés&]l hﬁ%lﬁfé as selective MCH1 R

XiICity, the small effect
on nmet abol i zi ng enzynmes and their few side effects. In
particul ar, preferred conmpounds of the invention are
notable for | ow blockade of the hERG channel. In
Phamprgaytisal cq-mewwréﬂsw&ﬁ%fmdgp@ﬁ' Y$R0R H6:BKIR are preferably in the

form & dit re%@uﬁ@gﬁ] 8315 'égﬁé;/? ﬁ%{%&?ﬁﬁgfﬁr@aﬁg wh|ch can be used

parti cu y devel o

are péteolatua, r‘ranmilrp@btyelth)éérﬁeglycbls amohokseandammbmadom of two or more
vivo test nodels 1o after oral adm |strat|onfr

of thgse |sui)§qagp§§ o8, aftivg Ingredient is generally present in a concentration of

from 0.1 to 15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable for
transdermal uses can be in the form of single patches which are suitable for long-term
close contact with the patient’'s epidermis. Such patches suitably contain the active
ingredient in an aqueous solution which is buffered where appropriate, dissolved
and/or dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient
concentration is about 1% to 35%, preferably about 3% to 15%. A particular possibility
is for the active ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).
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The conpounds can be enpl oyed al one or in conbination

W th other weight-reducing or anorectic active
wopgredizent s. Further anorectic active ingredi POT/EPT07/001212

this type are nentioned, f56r exanple, in the Rote

Li ste, chapter 01 under wei ght-reducing 15

agent s/ appetite suppressants, and nmay al so incl ude

active ingredients which increase the energy turnover

The SpSindt SF M LALR o B gL PelhercBl Ak RCa [y

metdbtfiser, andithéey hre ?Mlbulérlws)a|télbllétf0|aWelghlﬂ%cﬁﬁﬁ@ﬁ eﬁféi fof nfaintaining
i nt ake does not to an enl argenent of the fat

a requgediweightiafier weightredugtion has italteikelace dtisnanamals and as anorectic

ageri§o i aeRhndirs Epndhey R spRENRS AH IR an}dGortfts by their

low toRicity ctheaimalf effedtlod reRoliBing edlizynscatristhed fewi idd effécts. In
obesity. The conpounds are further suitable for the

partipulaprafeteries campounds efdheiirvandion aremotakle fordawrhipekaste of the
nEREY Marine) Th3RBIh PR AEH RPLRRSRES BT REfuLLerenqticgpoly

solubbledh agueods pystefis and %s@ynmmauy suitable fdr pHamaceutical
medi canents The conpounds of the invention can be

devekepmAnk T BFqNAMGRRIOGICal RTeeHBITRIEPVR AFhisVashE Ingivarigsbmodels
after (HEF %lnﬁ’aﬂtmﬁ%rﬂg’vﬂﬁt‘oﬁ afd Ye‘fﬁgléé‘bSt ances Wwhi ch

ene I'cla ects on netabolic
dlsturbances or disorders frequently associated 30
therewi th. Exanpl es of such nedi canents are WO

The %g%ﬁagg gggn D 935/ qoqjjqzérégtq%ggblmatpn \g@ﬁﬁ@er welght reducing

or andHet é&WeslpéFérdléﬁ@ R Bire&ic %Mﬁ)e'lﬁ l@%"%ﬁ of this fype are
nt1 at heroscl @roti c nedi canents, i obes

mentigeed, for &xamplentn thef Rotertaster 9hmiér 043 undgr welg:hh{redtﬂscmg

ive . ingredients for, the eat f mal i .
agerlgappeti p&ﬁ%%%%ﬁ\?%mmey 9 DElRgLup draredsnisuhichdncrease
the érﬂﬁ ?%rﬁﬁ&ér dfthe Uﬁ%ﬁﬁlé hs@éad‘tcﬂ@e@h‘t’%&ftu%%ﬂe@se those

. active 1ngredie or t etreatrrent of hear
whlchanilw::rre:eethd general metabolism of the organism in such a way that an
increased calorie intake does not lead to an enlargement of the fat depots and a
normal calorie intake leads to a reduction of the fat depots of the organism. The
compounds are suitable for the prophylaxis and, in particular, for the treatment of
excessive weight or obesity. The compounds are further suitable for the prophylaxis
and, in particular, for the treatment of type |l diabetes, of arteriosclerosis and for

normalizing lipid metabolism and for the treatment of high blood pressure.

Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with one
or more further pharmacologically active substances which have, for example,
beneficial effects on metabolic disturbances or disorders frequently associated

therewith. Examples of such medicaments are
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10 10. active ingredients for the treatnent and/or

prevention of conplications caused by diabetes or
waseonpmbed Wi th di abetes 11. active ingredi enPE€T/EPB2007/001212

the treatnment neurodegener&five conditions 12. active

ingredients for the treatnent deseases of the central

nerveous system 13. active ingredients for the

treatnment of medi canent-, nicotine- or alcohol 15

at 't o . . combined w th
1o e Blafbnimdnish bRt blosd Fngds, AAREBRIEEII . " i 20
2paddtiveuhgriedients forshie eleatrabnicof dyslipidersas, i n the
effect. Admi nistration of the active ingredient

3c otiathgroselecatic madicamends eit her by separate
adm.ni ' of the active ingredients to the
4paﬁtemr?%%[§?%pﬁﬂttshe form of conbination products in

sSwharthinftarpmatery idcYiveingredientse | ngredi ents are present
i n one pharmaceutical preparation. 25 Exanples of
6acagtive ingigdiants fardhe dieakipeat ofgpalignant §4MPEh product s

r i e : : i di abetics which are
%ﬁtitgﬁe |t%%%¥e%@‘gh%e 2006, chapter 12; all
8weagive-ingrediarits foreth e tteatrappiedf high Hloma ressutes whi ch
are mentioned in the Rote Liste 2006, chapter 1; all
9 i aettyel ipgradiatys fydhe dreptment afrkearkidiighaed i n the Rote

| a . . . .
10, Sotfigietls KIARC Heabent 80P bicB RS bf Lomplicatians caused
USHy Biabetesnar gssotidtsh\Witardiatbetesr nat i onal Drug Nanes,

har macopei

uUs P a, Rockville  2001., WD 2007/ 093364
eahpICo RTINS 1 e CRVEE! BBCegenSIatRgonaLans
1?95'0t|v’é51'H§|‘ idHRE fordthk (RAtReAld ag%@kgiﬂﬁée?g@ﬂ(\tﬁl n(eI['ngF?us system

antus(r see ww. | antus.co
1B98ct)vedngtediards ferstbeitteatiment vipedsac®ent-7 niqotioeeor alcohol
l\loré“lli.sk , fast-acting insulins (see US 6,221, 633),
i nBSJISHE i nsulins such as, for exanple, Exubera (r)
197 pSh&iligrgsul i ns such as, for exanple, IN-105 (Nobex)
or Oral-1ynTM 5 (Generex Bi ot echnol ogy),
GLP-1-derivatives such as, for exanple, exenatide,
liraglutide or those which have been disclosed in
W98/ 08871 or W2005027978 of Novo Nordisk A/S, in

The%@er’o@”cb’?ﬁbiﬁéd 46t the CoRipdund¥@A M a3 thydhtion of the formula | in
eauf our - | psen, _ o . _
particular for a synergistic improvement in the effect. Administration of the active
ingredient combination can take place either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality of

active ingredients are present in one pharmaceutical preparation.
Examples of active ingredients suitable for combination products are listed below:

All antidiabetics which are mentioned in the Rote Liste 2006, chapter 12; all weight-
reducing agents/appetite suppressants which are mentioned in the Rote Liste 2006,
chapter 1; all lipid-lowering agents which are mentioned in the Rote Liste 2006,
chapter 58. Most of the active ingredients mentioned hereinafter are disclosed in the
USP Dictionary of USAN and International Drug Names, US Pharmacopeia, Rockville
2001.
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Pram intide Acetate (Symin; Anylin Pharmaceuticals),

and orally effective hypoglycem c active ingredients.
waeooThessact i ve i ngredients include preferably PCI/EP2007/001212

sul fonyl ureas, biguanidines$ neglitinides,

oxadi azol i di ndi ones, 15 thi azolidi ndi ones,

gl ucosi dase inhibitors, inhibitors of glycogen

phosphoryl ase, gl ucagon antagoni sts, gl ucoki nase

AniqRt I AR Bus A B A bR, Bep LB 328 ae. ar exaryplg. bantus® (see

wwwahtds'8ahh) ot Apidka PGHMR964) or those described in WO2005005477
gl ut am ne-fruct ose- 6- phos hat e am dot ransf er ase

Novpcbtwp)sk)(iast-actaggatmusyh@ S@@tle@ﬁ 20 .633h ihalalye iresuing sesh as, for

oot EAURSA2"H o 0o OB Y B PR L B Orat

(GeridtBk Bidtecknslbgy, BRIF-I didrivatveIasch 48/ foEE arhple, exenatlde
insulin sensitizers, WO 2007/093364 PCT/ EP2007/ 0012

liraghsgide eHitheseowbichhaviekgersdisgiased imNPYR/EBBAT of W\QZQ@WE 978 of
Nov%lh@iggg%ﬁ?g\i\é@@l?@l ng o@gﬁgﬁﬁgp‘ﬂ\?\}@%gﬂsﬁ‘ ﬁ? Béaufaur-lpsen,

ucose transpor

Pramlﬂﬂﬂ‘é%ﬁtaMSymlmhAbmilmrBha?fnabblltlcé‘I@DhndEOramheﬁed&twes
of protein tyrosine phosphatase 1 B (PTP1 B),

hypaghyranic dclve ingradiestidi um dependent gl ucose transporter
1 or 2 (SGT1, SG.T2), conpounds which alter lipid
nmet abol i sm such as anti hyperlipidem c active

The agtiveethigeedignts include preferably

sulfonylureas,

biguanidines,

meglitinides,

oxadiazolidindiones,

thiazolidindiones,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,
glucagon antagonists,

glucokinase activators,

inhibitors of fructose-1,6-bisphosphatase
modulators of glucose transporter 4 (GLUT4),
inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),

GLP-1 agonists, potassium channel openers such as, for example, those which have
been disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S,

inhibitors of dipeptidylpeptidase IV (DPP-IV),

insulin sensitizers,
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and antilipidem c active ingredients, conpounds which
reduce food intake, 1o conpounds which increase
wo b@rmeigenesi s, PPAR and RXR nodul at ors and arCTAB2007/001212

i ngredi ents which act on ti3 ATP-dependent potassi um
channel of the beta cells. 15 In one enbodi nent of
the invention, at |east one conpound of the fornula I
is admnistered in conbination with an HVGCoA

. Lk u . ) JV I n,

i BESHTRT e ihgh Mol R AinofehRhhCagsiR FRHAT,

glycogemolaid atin or L-659699 |In one enbodi nent of the
invention, at |east one conmpound of the forrmula I is

mod@@t&@@f@ilﬁo%é%téwé,Wg@f@@%it%s%h%@ d?quj&%fe%ebsor tion,

absorptiton inhibitor s, for exanple, ezetim

ikl guesi de guesi de, FM VP4 (sitostanol/canpesterol
'”h'bﬁat?gsoﬁ?@yﬂ?psgjslphate; For bes Medi - Tech, W)2005042692),
. ..MD-0727 (M c¢robia |nc. W2 497) or with
mh'bgélfﬁpafm&ie'%iwaé@@rn'wsahﬁwsm%g%%ﬁm ( Kot obuki

Phar maceutical Co. Ltd.), W=2005062824 (Merck & Co.
modulatass 26 s sadigm-dependent ghrgss denssorte W@Z&@eﬁ,gﬁl—n),

In one enbodi nent of the invention, at |east one
compoumiswbichfaltehn dipidonetabalismi suchaanamtihbyperlgpitiemic active ingredients
and éaﬂbi.nati on with a PPAR gamma agoni st such as, for

IRYeMIogStYBINITEIEIES PCT/ EP2007/ 001212 60
rosrid%li tazone, pioglitazone, JTT-501, 3 262570, R-483

compeursts which(refdyegfaadiptak®) . 1 n one enbodi nent of the
i nvention, at |east one conpound of the fornula I is

compoumds whizhddcrease dmndrmogenesiswi t h a PPAR al pha agoni st
such as, for exanple, 5 GA578, GW590735, K-111,

PPARYafd RXR<RddulttorarddRF- 10945. I n one enbodi nent of the
i nvention, at |east one conpound of the fornmula | is

activ@qﬁg@}ﬁérﬁé Wﬁiéﬁ‘a&%ﬁ’fh%%fpfbe‘ﬁfehﬁeﬂt &té@ﬁuﬁﬁp éfannel of the beta
al pha/ gamma agoni st such as, for exanple,
cellsmuragl i tazar, tesaglitazar, naveglitazar, LY-510929,

ONO- 5129, E-3030 or to as described in WO0O0/ 64888,

W00/ 64876, W03/ 020269, W2004075891,
In one embodiment of the invention, at least one compound of the formula | is
administered in combination with an HMGCoA reductase inhibitor such as simvastatin,

fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-659699

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with a cholesterol absorption inhibitor such as, for
example, ezetimibe, tiqueside, pamaqueside, FM-VP4 (sitostanol/campesterol
ascorbyl phosphate; Forbes Medi-Tech, WO2005042692), MD-0727 (Microbia Inc.,
WO02005021497) or with compounds as described in W02002066464 (Kotobuki
Pharmaceutical Co. Ltd.), WO2005062824 (Merck & Co.) or WO2005061451 and
WO02005061452 (AstraZeneca AB).

In one embodiment of the invention, at least one compound of the formula | is

administered in combination with a PPAR gamma agonist such as, for example,
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W2004076402, W2004075815, W2004076447,
W2004076428, W2004076401, W2004076426,
woOR004366427, W2006018118, W?2006018115, an”iCT/EP2007/001212
W2006018116 or in J.P. Besgger et al., TRENDS in
Phar macol ogi cal Sciences 28(5), 244-251, 2005. 15 In
one enbodi nent of the invention, at |east one conpound
of the formula | is admnistered in conbination with

. c f I .
rosiEtE, B e BRET Y FlisDi o 7l RBBaTR e € tiddiRdfone).
W2005097763, and W?2006029699. 20 In one enbodi nent,
at | east one compound of the formula | is admnistered
in conbination with met at_:il i dasen or with MBX-2044 or

In ong erpogimentf treigvegtiammeat g@ﬁimn@t corapeusbel theformula) s

{
s REPR Loy 4R 4 PUERA e 8onsE Sy RS REREM
GWE578, I3\t 89085h Kas11 ,fLOtf-GEX,aNRPm 0f enDRFL10945.
clofibrate or bezafibrate. W 2007/ 093364
PCT/ EP2007/ 001212 61 I n one enbodi nent of the
i nvention, at |east one conmpound of the forrmula I is

o BBl e SRR Bl M IV 5

admtd’&é%&lﬂ&ﬁmMﬁdtlamwmmm@}ZAR éiphavganﬁna?a‘godlst@mtth as for
of the invention, at |east one corrpound of th
examples Musagitazast (5saglitasa aveakieran L6 O3 GEMO0- 5129 £-30300r

as db SR R Wit ABe, LOH0BKABRE P\ O 04/85056 R oapT5 801,

I'n one € odlne t I NvVen

WOZH(MOW@WQUWDZI?M(}TGSﬂ 6rWﬂ>200407$4l4¢ mmoommmea in
conmbination with a bile acid absor n i nhi gﬂt gr

oSSR oAy @4@2&9@76@6 et disdlend
WOLBEBI3 o HOROG €108 5T P i”dWS‘%E“"SEN?%ﬁ"e

Phafaadddfgial Sciences 28(5), 244-251, 2005.

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with a PPAR delta agonist such as, for example,
GW-501516 or as described in W02005097762, W02005097786, W02005097763,
und WO20060296989.

In one embodiment, at least one compound of the formula | is administered in
combination with metaglidasen or with MBX-2044 or other partial PPAR gamma

agonists/antagonists.

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with a fibrate such as, for example, fenofibrate, clofibrate
or bezafibrate.
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In one enbodi nent of the invention, at |east one

conpound of the fornmula | is 15 admnistered in
wa@omgiopasbd on with a polynmeric bile acid adsor brOT/EB2007001212

as, for exanple, cholestyram ne or col esevelam In

one enbodi nent of the invention, at |east one conpound

of the formula | is admnistered in conbination with

an LDL receptor inducer (see US 6,342,512), such 20

In ort2emb BRI e inbEBhd 2 A DR hpddiRe e B8 formyla i
admmIMem@l’mmmbl@étldmmtﬁ fahrMTI'B ihhibRoreslhnass tfer exarhple, implitapide,
i nati on with Omacor ( 35§&§§ga0|ds

BMSIPGHIAP EoBareT At thpserdaprringd a1 Ba70 Bpent aenoi ¢
acid and of docosahexaenoic acid). 25 In one
enbodi nent of the invention, at |east one conpound of
the formula | is admnistered in conbination with an
In ordCérhbbdimdlitiafithes lnaentin, dtdéastonenddnparibohthedoriila | is
2007/ 093364 PCT/ EP2007/ 001212 62 In one embodi nent of
adminisderadhiapominatian wih CERE iBBIRFRUSKENORS tfaReXaMRg. toreetrapib or
JTT- '765 adnm ni stered in conbination with an anti oxi dant
uch as, for exanmple, OPC- 14117, probucol,
tocopherol ascorbic acid, 1- carotene or sel enium 5
I n one errbodi ment of the inventi on, at | east one

conmpound of the formula | is admnistered in )
In onecerhbAdiMeH qm%lrweml@rarﬁtde@s}me@mmndeqfathﬁfermula lis
: . ' f
a4 S RorindtidrP ] o (HPacit BL8BA BATRRbIEN el (dr Bample, US

6 24604adm916 20e1887 dmMNODTH 1EE8)osuch a$1 far exgrapleoHMR 1741 or those
pase m)dul ator such as, for_exa roli p| m

as desdibegdn DL 118 005 Ll hans 05 10005 AAHODGh

| east one conpound of the formula | is adm n| stered
in conbination with an ATP citrate |yase inhibitor
such as, for exanple, 15 SB-204990. In one enbodi nent

In onﬁ efnbedinmeretrdfitios invehtibe asttieasteoneorgropouhdbf tlhlee‘ofmulauna
is admnistered in conbination with a

admmgﬁa& igomMbiRation with & Rejymeric bie a@paﬁgﬁtggent such as, for example,

cholestyramine or colesevelam.

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with an LDL receptor inducer (see US 6,342,512), such
as, for example, HMR1171, HMR 1586 or those as described in W0O2005097738.

In one embodiment, at least one compound of the formula | is administered in
combination with Omacor® (omega-3 fatty acids; highly concentrated ethyl esters of
eicosapentaenoic acid and of docosahexaenoic acid).

In one embodiment of the invention, at least one compound of the formula | is

administered in combination with an ACAT inhibitor such as, for example, avasimibe.
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BMS-1 88494 or as described in W2005077907. 20 In one
enbodi nent of the invention, at |east one conpound of

wo b@7fea3sul a | is adm nistered in conbi nati onP@I/EP2087/001212
|'i poprotein(a) antagoni st s&ch as, for exanple,
genctabene (Cl-1027). 25 In one enbodi nent of the
i nvention, at |east one conpound of the fornmula | is
adm ni stered in conbination with an HW4A recept or

m BB R KRBt oA SERE ol 1
administefgtviargontisinatdn Withsin aritioxiamp eucisl asf for erafmplenOPCH14117,
is admnistered in conmbination with a |ipase

probugel, kncopherqlcasapsbiciagid, &xearotane of $g18RiNM. or
cetilistat (ATL-962). 5 In one enbodi nent, at | east
one conpound of the fornmula | is admnistered in
conmbination with insulin. In one enbodi nent, at |east

In orémbotPeenttfdhie invention natlleadt are eahpoursd of the fbﬂnula I is
conbination with a sulfon | urea such as, for exanp

administeiadaifi pebigatienewith amvlt?émn Ych sz faex@mprje wﬁmn.&fr‘eor vitamin
B12' o I n one enbodi nent, at |east one conpound of the

formila |l is administered in conbination with a
bi guani de such as, for exanple, netformn. |In another
enbodi nent, at | east one conpound of the formula I is

adm ni stered in conmbination with a nmeglitinide such
In Ofé%empéﬂ'”é%‘(f&lﬂflt@e "‘rV@ﬁHQP-l i |§%3tc9“%%ﬁ"@@q>lﬂfiﬁ gktheffgrmulad e

adm% n| or Oﬁ\haflcﬁ?‘%ﬂg%n@o%?g@ﬂp s%f haﬁlaicf}rsg}é ﬁférsexample

ron wt I azo rone

|brolmml'(N$,188©)“, exanpl e, troglitazone, ciglitazone,
pi oglitazone, rosiglitazone or the conpounds discl osed
in WD 97/41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3, 4-di hydro-3-nethyl -4-oxo- 2-

B
admirstetddiinl cansbiadtiomivdtheameATPreitrate lyase |nh|b|tor such as, for example,

SB-204990.

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with a squalene synthetase inhibitor such as, for example,
BMS-188494 or as described in W02005077907.

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with a lipoprotein(a) antagonist such as, for example,
gemcabene (CI-1027).

In one embodiment of the invention, at least one compound of the formula | is
administered in combination with an HM74A receptor agonist such as, for example,

nicotinic acid.
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25

conmbi nation with an a-glucosi dase inhibitor such as,
for exanple, mglitol or acarbose. In one enbodi nent,
wa@eoozeeast4 one conpound of the fornula | is adnmPei/EPmoBON1212
in conbination with an ac®Bve ingredi ent which acts
on the ATP-dependent potassium channel of the beta
cells, such as, for exanple, tol butam de,
gl i bencl am de, glipizide, 25 glinepiride or
B R e e D
admlrﬁstéﬁb&i |ﬂlcﬁrﬁ|ﬁdt|omwnb @nltpasetmmbutw $uchnal, dott eamplec oristat or
t he af orementi oned conpounds, e.g. in conbination
cetiligfat WARLH829 onyl urea and metformin, a sul fonyl urea and
acar bose, repaglinide and rretform n, insulin and a
sul fonylurea, insulin and netformn, insulin 5 and
troglitazone, insulin and |ovastatin, etc. In one
In orf@@BodPNént, at lebstsie codpoanyofitie fofmulel it erdmihitdred sn
adnministered in combination with substances which
combinafioe Wi iReWHY-i ¢ gl ucose production, such as, for
exanpl e an i nhi bitor of glycogen phosphorylase, such
as, for exanple, PSN-357 or 10 FR-258900 or those as
In ormagmbpdt:_smentnat/hgebg@mqgmoummmﬁ)@mg@ | is administered in

conBB30R S5 eSS AL 0 e

g|,p,ggg‘ryr@ﬁme@mdgth gl ucagon receptor antagonists such
as, for exanple, A-770077, 15 NNC-25-2504 or as

descri bed in W2004100875 or W2005065680. I n one
In ofdTERBoERRERL, Bt Ie|a§ﬁ§r‘ie es P@Gﬁ@%‘ﬂﬂfb RIrmuRel E@dﬁih%téredﬁn

adm ni stered 1n nmbi nation with activators of
comglruaaomvnﬂis@blgm@ideas;cwaﬁ, fexexginele, RetlopBE620, LY-
2121260 (W2004063179), PSN-1 05, PSN-1 10, GKA-50 or
such as described in 20 W?2004072031, W?2004072066, WO
05103021, WO 06016178, WO 00058293, WO 00183465, WO

In ar%ﬁ@?é%%odm&oéﬂ%ﬁ@lﬁoné"&rﬂ d8hd QVtheVQrM&%%EJa@m%tered in
85328, WO 0200 8209, WD 02014312, WD 0246173,

combmmowtmnmwgrds@uchws tavoEmyge, r@saghmde%smatmmde
04052869, EP 1532980, WD 03055482, WO 04002481, WO
05049019, WD 05066145, WD 05123132, WO 03080585,

In one embodiment, at least one compound of the formula | is administered in

combination with a thiazolidinedione such as, for example, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 of Dr. Reddy's
Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-ox0-2-
quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.

In one embodiment, at least one compound of the formula | is administered in

combination with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

In one embodiment, at least one compound of the formula | is administered in
combination with an active ingredient which acts on the ATP-dependent potassium
channel of the beta cells, such as, for example, tolbutamide, glibenclamide, glipizide,
glimepiride or repaglinide.
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25 W03097824, WD 04081001, WO 05063738, WD 05090332,

WO 04063194, WO 01020327, WO 03000262, WD 03000267,
woosBsY 74, WO 04045614, WO 04046139, WO 05pd1/804007/001212

WO 05054200, WO 05054233, W 05056530, WO 05080359,

WD 05080360 oder WO 05121110. In one enbodi nent, at

| east one conpound of the fornmula | is admnistered in

30 conbination with an inhibitor of gluconeogenesis,

In orB &R et ASFo e ooipg e et ShalR T B ediattersin
comgg%?ﬁg{ﬂtlhgﬂoﬁ?ﬁhﬁmﬁapgra;&rgfmhfnti@hed%mbdumds e.g.in

combingtipn yéthia sullanyea pnskmstormminPasuifonyues ard agarbose,
repa@ﬁrﬁﬂ?la g rﬁ&r(?ﬂr?m bl Qﬂﬁ aeémﬁgkﬁé‘é in&blin &?osrne%?rmn insulin

oun forrrul a St ered

and troglrtazr@rue,onsuuntdindrtmdahlaltrnretcof gl ucose transporter 4
(GUT4), such as, for exanple, KST-48 (D.-O Lee et
al.: Arzneim-Forsch. Drug Res. 54 (12), 835 (2004)).
I n one enbodi nent, at |east one conpound of the

In or{eoéﬁﬁgb@ nlreﬁts?faiggh{]éﬁé 855§0hﬁ‘ PSR LrgrédWrrEEtered in

am ne- rucoe6 phosphate

combiniation Manmséws@&:es(\méﬁ )nﬂmcemepd&s grucbsd productioanpleh as, for
in W2004101528. I n one enbodi nent, at | east one

exarﬁBﬁrﬁiU'rﬁ‘B'QbﬁorPﬁ@YP@Q% pRosphalylaasi sich as.dar example, PSN-357 or
R e e

WO0Z005873229-3 1sot \AWPAGN506708K- 0431) , saxagl i ptl n
(BMS-477118), GSK-823093, PSN 9301, SYR-322, SYR-619,
TA- 6666, TS-021, GRC-8200, GWM825964X or as are
descri bed in W2003074500, W2003106456, Wl)200450658

AL OB MR

combBiaati&P201hog W:ec@ﬁﬂdr%ﬁ!ﬁjlﬁﬂﬂ@&ﬂﬁh as, for example, A-770077,

NNC; €5 304.35 75 descrihed s Vg0 Tash's ar2g0s055680.

compound of the formula | is admnistered in
conbination with inhibitors of 11-beta-hydroxysteroid
dehydrogenase 1 (11R-HSD1), such as, for exanple,

in orid/@mbodinent, ahleast arse aompdasd iof Hedformulaekiarganeinistered in

combination with activators of glucokinase, such as, for example, RO-4389620, LY-
2121260 (W02004063179), PSN-105, PSN-110, GKA-50 or such as described in
W02004072031, W0O2004072066, WO 05103021, WO 06016178, WO 00058293, WO
00183465, WO 00183478, WO 00185706, WO 00185707, WO 01044216, GB
02385328, WO 02008209, WO 02014312, WO 0246173, WO 0248106, DE 10259786,
WO 03095438, US 04067939, WO 04052869, EP 1532980, WO 03055482, WO
04002481, WO 05049019, WO 05066145, WO 05123132, WO 03080585,
WO003097824, WO 04081001, WO 05063738, WO 05090332, WO 04063194, WO
01020327, WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO
04046139, WO 05044801, WO 05054200, WO 05054233, WO 05056530, WO
05080359, WO 05080360 oder WO 05121110.

In one embodiment, at least one compound of the formula | is administered in

combination with an inhibitor of gluconeogenesis, such as, for example, FR-225654.
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25 W200190090- 94, W200343999, W2004112782,
W200344000, Wp200344009, W2004112779, W2004113310,
woRlR043368980, W?2004112784, WD 2003065983, PCT/EP2007/001212

W2003104207, W2003104208,65W2004106294,
W2004011410, W2004033427, W2004041264,
W2004037251, W2004056744, W?2004065351,
W2004089367, W2004089380, 30 W2004089470- 71,

oS SRAREE M EESRR AR o S GR s

com&hat:@m&hthonmbaorsp@‘lfmtt@ée 1 jeebisphospratase (FBRase)| suclr asl for
combination with inhibitors of protein tyrosine
exa'bWSSf;ﬁth%e 1 B (PTP1 B), as are described for
exanpl e in W200119830-31, W?200117516, W?2004506446,
W2005012295, PCT/ EP2005/ 00531 1, PCT/ EP2005/ 005321,
PCT/ EP2005/ 007151, 5 PCT/ EP2005/ or DE 10 2004

In ori&&pBh3dineritnabieasteod®dompotind af tHeefasmulmlastadnmmstm‘edﬁn
the formula | is admnistered in na tion w
combipatiarehnarulblss S8 alsase SReRBaRE" 4 (abDa ) (Sushatsnfargxample,

KSTHE(D, (e d. Aohef -FILER Bl RES KPR 835 2004))

or as are described for exanple in W2004007517,

W200452903, W200452902, W2005121161,

PCT/ EP2005/ 005959, W)2005085237, JP2004359630 or by
In ong embofimRNoat IEASERHRFRMeEHRA of g forBataskeadminsigred in

comﬁa%& d&ﬁﬁﬂbﬁ&éﬁ& qm&%d ﬁe ‘?Pu%td(?@bﬁl ?gg?ﬁ%}eﬁ]mfdﬁﬂéhsf%?&e

(GFA‘ﬁ)”J’ralsraiéI@chbémfmmkuhmlalmV\ﬂDZMSZBn one
enbodi nent, at |east one conpound of the formula I is
adm nistered in conbination with inhibitors of
hor none-sensitive |ipase (HSL) as described for 20

I L S e

combimasibn evith inhityjitorsnof Ghbeptimjlrﬁe:p’tmtsa v D@Pablm such as gdr example,
vildaghoty (AF2A7 hstaglpti k4315, saxaglistn (Biis 47178, 88K 823003,
PSN-9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X or as are
described in WO2003074500, W0O2003106456, W0200450658, W0O2005058901,
W02005012312, W0O2005012308, PCT/EP2005/007821, PCT/EP2005/008005,
PCT/EP2005/008002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005
012874.2 or DE 10 2005 012873 4.

In one embodiment, at least one compound of the formula | is administered in
combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (113-HSD1),
such as, for example, BVT-2733 or those as are described for example in
WO0200190090-94, WO200343999, W02004112782, W0O200344000, WO2003440009,
W02004112779, W0O2004113310, WO2004103980, WO2004112784,

WO 2003065983, W02003104207, WO2003104208, W0O2004106294,
WO02004011410, W0O2004033427, WO2004041264, WO2004037251,
WOQ02004056744, W0O2004065351, W02004089367, W02004089380,
W02004089470-71, WO2004089896, W02005016877 or WO2005097759.
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25 those as described in W199946262, W=200372197,
W2003072197 or W2005044814. I n one enbodi nent, at

wo e@giosae conpound of the formula | is adm ni BCEERZOT/M1212
conmbi nation with an inhibiteéer of phosphoenol pyruvate
car boxyki nase (PEPCK), such 3o as, for exanple, those
as described in W2004074288. WD 2007/ 093364
PCT/ EP2007/ 001212 67 In one enbodi nent, at | east one

in o ERBHEF gl BBt kirbob Sl Bhctle Dmaiged
combinBfse wthtiehidito SSi-protedn frosine phdepkatabed B (RTRIBITAE@&re

i n US2005222220, W2005085230, W2005111018
desapibed fenexamplesn WO 208 369338408/ 020007536 22004506446,

Womgggggg%%/%g%@@@ggﬁ%m@%@%% PCT/EP2005/007151,

PCTUERDO0E! Q6 B3 10 BRDAGIEDEE2. 402004014910, W2003076442,
W)2005087727 or W2004046117. In one enbodi nent, at
| east one conpound of the fornula | is admnistered in
i 0o conbination with an inhibitor of protein kinase C
In orfEE A6 rﬂeé%afé’lﬁ‘cﬁrﬁgop% of EThtila figg%iﬁfsi’&rébri‘n
h-one enbodr ment, a east one compound of the
combipativh avith medaldtorsios tiey sodium-demerdendyluzoseittamsporter 1 or 2
endot helin A receptor antagonist_such as, for exa

| e,
(SCIRUbSIAL 5A), sgh @gpiar gyample. KA 12 ddl Kt S CL001 Dokl E 2268 and
L el .

SARTOTROUY iR, bESRIb Bl VipPIRUB0T 7. BoDosspgp,
WO20045219021 $WO2605 121d 6d eBCT/BRR00 5005853 iVI02 005085237,

W?2001000610, W2001030774, W2004022553 or
IR0 o1 By A Tog anAIoR4 EXBRICIRUMC (el PriEds (2005) 15(11), 1531-
154¢0npound of the fornula | is admnistered in

conmbi nation with nodul ators of the glucocorticoid

receptor, like those described for exanple in

W)2005090336. 25 In a further enbodi nent, at |east one

co und of the formula | is adnmnjstered in, .. .
In one embodiment, at least one compound o?me *ormufa |d|s administered in

combination with modulators of GPR40.

In one embodiment, at least one compound of the formula | is administered in
combination with inhibitors of hormone-sensitive lipase (HSL) as described for
example in WO01/17981, WO01/66531, W02004035550, W0O2005073199 or
WOO03/051842.

In one embodiment, at least one compound of the formula | is administered in
combination with inhibitors of acetyl-CoA carboxylase (ACC), such as, for example,
those as described in W0O199946262, W0200372197, WO2003072197 or
WO02005044814.

In one embodiment, at least one compound of the formula | is administered in
combination with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such
as, for example, those as described in WO2004074288.
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conmbi nation wi th CART nodul ators (see

"Cocai ne- anphet am ne-regul ated transcript influences
wen@7gy33net abol i sm anxi ety and gastric enptyi PQI/EP2007/001212

m ce" Asakawa, A. et al.: 6Hornone and Metabolic

Research (2001), 33(9), 554-558); NPY antagonists such

as, for exanple, naphthal ene-1-sulfonic acid

{4-[(4-am no WO 2007/ 093364 PCT/ EP2007/001212 68

in o e PE g Ve B BRhIYUAS XELB BN LGS bk ed
comigihatiomWitticHsinbibie bNglycogers Bymhasé Rinass Bpéta, (GS}CSJI:ﬁﬂé’) as
(PYY3-36 conjugated with human serum al bum n

descgped 491, exarupleda Y §2006243220612005093238, \M7agps111018,

TR RRAGE WL 0 YO VOZRER oS

WOMGBOSUSSQSOIS(DB&GZS mzeamon%7 USa00si026084, W02005000836,
se as are described for

exa
WOW@Q@Z“V&P WQ@&)MW@@QQb%@hwmﬂﬁ%@b@‘tf%éﬁ@m%%WW or

328, W2005080343, W2005075450,
WO%@%@SE 357, W200170700, W2003026647-48,

W200302776, 10 W2003040107, wW2003007887,
W2003027069, US6, 509, 367, W200132663, W2003086288,
W2003087037, W2004048317, W2004058145,

In ongpembadimerdoat Ieesieeanrsund\gbthe4ospules is administered in

coml BRI OB oI EAIE 980t s, o

xarPi20 Amdadadin. US20040214837, US20040214855, 15
US20040214856, W2004096209, W?2004096763,
W2004096794, W2005000809, W2004099157,

US20040266845, W2004110453, W2004108728,

Y T

com%&ﬂﬁﬁ@&t&%ﬁendéﬁﬂéﬁk@&&@ééptﬂant&@b@w@%ﬁ%& for example, avosentan
US20050054679, W2005027837, 20 W2005028456,
SPR@9305063761- 62, W2005061509 or W2005077897); MCA
agoni sts (e.g.
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c
acid [2-(3a- benzyl -2-net hyl - 3- oxo- 2,
In orie 8mbédmménthakiebytompygompolnd 4f the formula | is administered in

3 i Byl - 1- {4 ’
combin%ligx r\/\'/it?tl iRhi%it%rg of]“l-s(gpggB Ik?nra%e" (IKK inhibitors), as are described for
example in W02001000610, WO2001030774, W02004022553 or WO2005097129.

In one embodiment, at least one compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor, like those described for
example in W02005090336.

In a further embodiment, at least one compound of the formula | is administered in
combination with CART modulators (see “Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A. et
al.: Hormone and Metabolic Research (2001), 33(9), 554-558);

NPY antagonists such as, for example, naphthalene-1-suifonic acid {4-[(4-amino-
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phenyl ) - 2- oxoet hyl ] am de; (WD 01/91752)) or LB53280,

LB53279, LB53278 or TH Q MB243, RY764, CHI R-785,
w@®10014493364 t hose that are described in W20050B008B2002601212

W2005009950, W2004087159,68\W02004078717,

W2004078716, W2004024720, US20050124652,

W2005051391, W2004112793, WOUS20050222014,

US20050176728, US20050164914, US20050124636,

quin%@%ﬁ%@%éﬁne@ﬁﬁ%@%@@ﬁ&%’ Q4Qg@»§§ﬁroride (CGP 71683A);
Peptilgo 00200 417 YIRS GB ADERIISiESIRAYIES, SNL B0 e sarmple, CJC-1682

) R -164
AR G B SRR i o o o
PYY8¢38whichamajugatesitt vigohd sesind allgmin) or those as are described in

- (2- hyl benzoxazol - 6-yl)-3-[1, 5] napht hyri di n- 4-
Woéﬁ‘fﬁ%égs drochl oride (SB-334867-A) or those as are

described for exanple in W?200196302, W)200185693,
cannabiid 0eeRpter bAntREPOGLS (3ehes, To examplaerimenabarl, 5147778 or

thos@?ag%rﬁtq%s(:ﬁpéq d(°|‘ -&Eﬁﬁﬁ rfﬁE 064354, WO 00/15609, WO02/076949,

WOZOO‘BGB.OMBeW@ZOOBO&OGQBa\Z\@ZIO(E%DMBI W@RED50765d50pan- 1-
one oxalic acid salt (MO _00/63208) or those as_are

WOZ0°7080864, YWORHPOBT098¥O029076664 A5H ¥VORRD 8§ 064s
wolBFHIREoHg st eniogs L8 9 iozoocose,

WOZ@W?ZBBI-WQZ)GB%{TOBVFW@@(DQA(’)O?@HYsmmmmgﬁgéaf | u

oren-4- an ne

wo i st &9@6%\/%(%340%%3 Wé@@w&ps (33
i f

WOZ6Y (@_ﬁzﬁgﬁmﬁogﬂggggu J20408240, V02004058235,

WOZ@®4D58i7a#t Wh2004969838| USQ}DDéQXz)@B&WILbSﬁOﬁ;ﬂO@ﬂ Kabb|

us2BiEiakan wBebtisodRidh, MokhasedEliin woreo4assiad,

i C sts
Wo%(gﬁjic asgg Wt?%et;(go@gm U@z@@ﬁ@iagﬁ@@@g@g@% ggg&

WO 2008726 BETDEN40808SE, WOZDHONDB20; USa0E0009F),
WO o yWe2 604 PATA3% 8 Wb2B04 T 62658 W O560S dhs28,
WO02005007111, WO2005007628, US20050054679, WO2005027837,
WO2005028456, WO2005063761-62, WO2005061509 or WO2005077897);

—C

MC4 agonists (e.g. 1-amino-1,2,3 4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-
benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-chloro-
phenyl)-2-oxoethyllamide; (WO 01/91752)) or LB53280, LB53279, LB53278 or THIQ,
MB243, RY764, CHIR-785, PT-141 or those that are described in W02005060985,
W02005009950, WO2004087159, WO2004078717, WO2004078716,
WQ02004024720, US20050124652, W02005051391, WO2004112793,
WOUS20050222014, US20050176728, US20050164914, US20050124636,
US20050130988, US20040167201, W0O2004005324, WO2004037797,
W02005042516, W0O2005040109, WO2005030797, US20040224901,
WO0200501921, WO200509184, W0O2005000339, EP1460069, WO2005047253,
WO02005047251, EP1538159, WO2004072076 or WO2004072077;
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W)2005085200, W2005019240, W2004011438,
W2004012648, W?2003015769, W2004072025,
wORR003360898, W2005070925, 20 W2004039780, PCT/EP2007/001212
W2003033476, W2002006245,69\W2002002744,
W)2003004027 or FR2868780); CCK-A agonists (such as,
for exanple,
{2-[4-(4-chl oro-2, 5-di net hoxyphenyl) 5-(2-

oS A Sy o
ylure%%ﬁcﬁ5aﬁbrld§¥88mﬁ7(%ﬂﬂé§é 28)aredeS&M e ot Bxampldin

serotonin reuptake inhibitors (e.g. dexfenfluram ne);
WOZRQIE6 392 W 0§98, mzmwga@rdv@waﬁgam (e.g.

WO 00/ 71549); 5-HT receptor agonists, e.g.
histainic8+&3 tqdemezag‘amlsisl(e"gyABﬂ'r&M akBT}@39x&40(yclohexyj ‘séﬂ 4- d|methyl-

14,6, ARy apTRss TGdR-GuD Biopd reva pasiiacd sait (1

00/635@%/ &%ﬁ%@é aB@ré ER3EAEL PR 000846885 NBESDF082893, FR2870846
W020007701 0, W020077001- 02, W2005019180

WOW@BGM@BBNWSO@Mﬂmgdﬁlsmg@@a$9@p5 30 Hi®13-1627);
receptor antagoni sts as are described for exanple in

CRF\MﬂQQ&ﬁIE&S(EZ?g [2imethgk91(2 UeB-erithethy phieniy§194H- BrBtdazafluoren-4-
%al ani n recept or antagoni sts; growth
yl]d'W@PM@ﬁ@n?é\/\@ S¥i owt h hor mone or AOD- 9604) ;

growt h hornone-rel easi ng conpounds (tertiary butyl

CRF@IBanggmgtsie@zumqowm opy! -
am noet hyl car banoyl ) - 3, 4-di hydro-1

urocbrtins@gniste| i ne- 2- car boxyl ate (WO 01 /85695)); growth
hor nrone secr et agogue receptor antagonists (ghrelin

B3 apﬂhﬁ&o@'uéhsa)s fitxanfple f R(4 éﬁlo%@q’ﬁbﬁ‘ranésﬁl? efylphenyl)-2-[2-
hose as are described in W2005030734; TRH agoni sts

(2,3dirvethyl-dH-ioslalrfyloxy Fthylamimolethano! bydreabloridg (WQ©04/83451));
or 3 nodul ators; leptin agonists (see, for exanple,
MSH-@aelabeoytelstidulatieg homgondyedgamists.C. ; Rozhavskaya-
Arena, Marina; Grasso, Patricia. Leptin agonists as a

MCH @heRiniboRedHtRAME HAPmohe) receptor antagonists (such as, for example,
NGD-4715, AMG-076, NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71,
GW-803430 or compounds such as are described in W02003/15769,
W02005085200, W02005019240, WO2004011438, WO2004012648,
W02003015769, W0O2004072025, WO2005070898, WO2005070925,
W02004039780, W02003033476, W02002006245, W0O2002002744,
W02003004027 or FR2868780);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic
acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180);

serotonin reuptake inhibitors (e.g. dexfenfluramine);
mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549),

5-HT receptor agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/09111);

5-HT2C receptor agonists (such as, for example, APD-356, BVT-933 or those as are
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15 treatnment of obesity. Drugs of the Future (2001),

26(9), 873-881); DA agonists (bronocriptine or
woore%i3n) ; | i pase/ anyl ase inhibitors (Iike t hPEEEP2007/001212

descri bed for exanple in W00/ 40569); inhibitors of

di acyl gl ycerol O0-acyltransferases (DGATs) as descri bed

for exanple in US2004/0224997, W?2004094618,

W200058491, W2005044250, 20 W2005072740,

desciiB%@‘?rW\%?@i%ﬁo 1‘60%98586 Yt 0b “\R{d’éd@p@ 99530“\?})620&‘66‘1423

uch as, exahp or 't

WOZM@QBD&WWOZWBWZW oxynt ormodul i n;
ol eoyl -estrone; 25 or thyroid hornone receptor

5-HTE0RIEEpiot ahtddbrists asUre ABRbE] fdtBrxatite H WH2SES058858;
descri bed i n” W20058279, W?200172692, W?200194293,

bomYB5H} RO Seni BB PGHERIE) 71 one enbodi mrent.

urther active ingredient is leptin; see, for
93'%‘94%?@”*‘5@9&%%% ves in the therapeutic use of

| eptin", Salvador, Javier; Gonez-Anbrosi, Javier;
growth finpeere (Gerhumenewtiohemmene shABRPRBAG! her apy

(2001), 2(10), 1615-1622. 5 In one enbodi nent, the
growﬂlmhbheonaﬂelleasmgmgmmbmds (tmld@)dm’qolr@banzylexpﬂ (2-diisopropyl-

aminopine BAaYY- 4 i Grr SogRaliog re AP xnale. Al ¢ fies695))

anot her enbodi ment, the further active |ngred| ent is
growndh hafmane secretagegus @eBptAr Aaptagonists (ghrelina@ntaganists) such as, for

exaﬁﬁ%oggmt%'ér &l Q?%lrg dggcr@g@dﬁ%m ”?83¢93)1n one

eas onhe of nul a i's
adm ni st ere h bul ki ng agents,
TRHAQQNISS $SE 10 %%%‘%[BPng'q’a‘{Hﬁg 836 nts (see, for exanple,
uncoupling protein 2 or 3 modulators;

leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-
Arena, Marina; Grasso, Patricia. Leptin agonists as a potential approach to the
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881);

DA agonists (bromocriptine or Doprexin);
lipase/amylase inhibitors (like those described for example in WO 00/40569);

inhibitors of diacylglycerol O-acyltransferases (DGATSs) as described for example in
US2004/0224997, W02004094618, WO200058491, WO2005044250,
W02005072740, JP2005206492 or W0O2005013907;

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those as described
in WO2004005277,

oxyntomodulin;

oleoyl-estrone;

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as
described in W020058279, W0200172692, W0O200194293, W02003084915,
W02004018421 or WO2005092316.
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Carob/ Caromax(r) (Zunft HJ; et al., Carob pulp

preparation for treatnent of hyperchol esterol em a,
wWARMANCES® | N THERAPY (2001 Sep-Cct), 18(5), 23PeBEP20025001212

Caromax is a carob-containi7hg product from Nutrinova,

Nutrition Specialties & Food Ingredients GrbH,

I ndustri epark Hochst, 65926 Frankfurt/Main.

Combi nation with Caromax(r) is possible in one

! X S F ! . ;
0 o SRS e PACRELR R o, o corpouns
e TR PRI Rl S
Goméé%—Ar%QrdEﬂe v‘ier?ﬁﬂﬁwbéclﬂ, Glﬁﬁ)a‘?@%h@ﬁhiona%n PRafha&itRerapy

mpound of the fornula IS admnistered In
(2008 pragil Gpt1646-1622h PDE ( Phosphodi est erase) inhibitors
such as, for exanple, described in W2003/077949 or
W)2005012485. 25 WD 2007/ 093364 PCT/ EP2007/001212 72
In one enbodi nent, at | east one conpound of the

In orf(el'ilérﬁ%éinﬁeﬂt,sth%cmhﬂéﬁé@t‘l’\)%%bfédié?ﬂrl?Héﬁéﬂnﬁﬁetﬂrﬁihe I?:lf\'an"h?hetamine.

| cotinic acid receptor) agonists such as for exanple
descri bed in W2004094429. 5 In one enbodi nent, at

In or{eeé‘r%oef?ﬁerﬂ?iﬁéﬁﬁﬂ@g@é?@ﬁgé@oﬁ%@s ?erifﬁ:ré\ﬂmé%rsaéff&%drgmine.

conbi nation I nol d receptor agoni st's
such as for exanple described in US2005/143448. In

I e RPN Bl e

receptor 1) agonists such as for exanple described in
W2005101979, | ne_embodi nent ., .at | east ane, conpound
in on ePREaRg 1 ine tBriReF afiennoteeient i€ naiiinie ARBERTIANE
Bupr opi on, such as for exanple described in
W2006017504. 15 In one enbodi nent, at |east one
compound of the formula | is admnistered in
In orepermbodinent, al lebsGpreacompoupd of thenfoamule kis admioistered in

com{)f?\ratiglz\( %v%' t?ull%ﬁa%rgiepl?sq pirg\‘erably insoluble bulking agents (see, for example,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Héchst, 65926 Frankfurt/Main. Combination with
Caromax® is possible in one preparation or by separate administration of compounds
of the formula | and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery products or

muesli bars.

In one embodiment, at least one compound of the formula | is administered in
combination with PDE (Phosphodiesterase) inhibitors such as, for example, described
in WO2003/077949 or WO2005012485.
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W)2005107806 or W2004094429. 20 In one enbodi nent, at

| east one conpound of the fornmula | is admnistered in
W@ oooiopasbd on with inhibitors of the neutral PCT/EP2007/001212

Endopepti dase such as for éxanple described in

W200202513, W2002/ 06492, WD 2002040008, wW2002040022

or W2002047670. 25 In one enbodi nent, at |east one

conmpound of the formula | is admnistered in

R e

comBﬁ@ﬁblﬁ)WﬁBENARCIT (rﬂieafhﬁl&/a@ﬂﬂ&bépto?ﬁa?dmI%QMMoﬁenample
| east _one conpound of the fornu is adm ni stered

desqnheddra;wmg%w %h a inhibitor of the
sodi unf hydr ogen repl acenent protein such as described
for exanple in W2003092694. 5 I n one enbodi nent, at
| east one conpound of the fornula | is admnistered in
In ore08bodinént, ¥ lebsthonkitamhpoandbf thecfophulzolierddntinistered in
recept or such as for exanpl e described in

comhypation with3382 (@ﬁnﬁﬁ@n@#ﬂseﬁﬁ@ﬁ?) agenistia{Coeif G¥PBRRY
desc?tfo L’hﬁdﬂ I/1a4§ '83 adm nistered in 1o conbination
WoE I'n receptor agoni sts such as for exanple
descrl bed in W?2004094429. In one enbodi nent, at
| east one conpound of the formula | is adm ni stered in

combi nation with NRI's (Norepinephrjne reuptake
In onerembpdisngnts atigagkone Forpparpd of thesforayita | @@dim'nlstered in

com%%ﬂﬁggs?@?ﬁ mﬁj | Hls:fbrﬂl?m% %@Bﬁ@sﬁzgggni@{s i ném f]Hgfelx%ﬁ{H?é’HEgcnbed in
WOXID510896t a- Met hoxyacryl ate), such as for exanpl e

segeline, or such as for exanple described in

W2002053140. 20 In one enbodi nent, at |east one

compound of the formula I is admnistered in .
In oﬁéjgﬁfb% o, W fegsf‘gn%thbgﬁﬂ%ﬂﬂecfo‘?ﬁh'lavﬁis'J&Qﬁiﬁ%‘té?r% in
or ex opi drogel .

combination with Buproplon such as for example described in WO2006017504.

In one embodiment, at least one compound of the formula | is administered in
combination with Opiat receptor-antagonists such as for example described in
W02005107806 or WO2004094429.

In one embodiment, at least one compound of the formula 1 is administered in
combination with inhibitors of the neutral Endopeptidase such as for example
described in W0200202513, W02002/06492, WO 2002040008, W02002040022 or
W02002047670.

In one embodiment, at least one compound of the formula | is administered in
combination with NPY (Neuropeptide Y) modulators such as for example described in
W02002047670.
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In one embodiment, at least one compound of the formula | is administered in
combination with a inhibitor of the sodium/hydrogen replacement protein such as
described for example in W02003092694.

In one embodiment, at least one compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor such as for example
described in WO2005090336.

In one embodiment, at least one compound of the formula | is administered in
combination with nicotin receptor-agonists such as for example described in
W02004094429.

In one embodiment, at least one compound of the formula | is administered in
combination with NRIs (Norepinephrine reuptake inhibitor) such as for example
described in W02002053140.

In one embodiment, at least one compound of the formula | is administered in
combination with MOA (E-beta-Methoxyacrylate), such as for example segeline, or

such as for example described in WO2002053140.

In one embodiment, at least one compound of the formula | is administered in

combination with an antithrombotic active ingredient such as for example Clopidrogel.

R R =CH,; CH,-CH,

@YN 0] 0 O~N
Y P$ Yy
0]

FM.VP4 JTT-501
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KB-2115

In one embodiment, the compounds of the formula | are administered in combination
with medicaments having effects on the coronary circulation and the vascular system,
such as, for example, ACE inhibitors (e.g. ramipril), medicaments which act on the

angiotensin-renin system, calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula | are administered in combination

with medicaments having an antiinflammatory effect.

In one embodiment, the compounds of the formula | are administered in combination

with medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the invention
with one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protection
conferred by the present invention.

Test models

Suitability of the compounds of the invention as active pharmaceutical ingredient can
be tested by means of various test models. Descriptions are given of such test models

by way of example below.
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tance is regard al'l'i
refenenoe s, howenenftlaae use obthe plaspndapEmK& fmwerE[DGE Bid8ystems (USA)
il nds

for the, GEARISHOROT 404 EYReShARcial: TS OShgrehfos the Fapsfegtion was a
tranégrsgﬁg(i‘l’\l;?g( g?@g&%ﬁgg[“%lsgﬁle A8 fikeWRRCHOMRIEDBE
Biosystems). Functional measurements of the cellular calcium flux after addition of
agonist (MCH) in the presence of ligand of the invention took place with the aid of the
FLIPR apparatus from Molecular Devices (USA), using protocols of the apparatus
manufacturer. The compounds of the invention show a significant inhibition (>30%) of
the signal induced by the agonist at a concentration of 100 uM, preferably at 10 uM,
particularly preferably at 1 pM, very particularly preferably at 100 nM and very very
particularly preferably at 10 nM.

Besides the functional activity it is also possible to determine the affinity for the
MCH1R according to Audinot et al. (Br. J. Pharmacol. 2001, 133, 371-378). Preferred
compounds of the invention show an IC50 of less than 1 uM, particularly preferably of
less than 100 nM, very particularly preferably of less than 10 nM and very very

particularly preferably of less than 1 nM.

Milk intake by female NMRI mice

The anorectic effect is tested on female NMRI mice. After withdrawal of feed for

24 hours, the test substance is administered intraperitoneally or preferably orally by
gavage. The animals are housed singly with free access to drinking water and, 30
minutes after administration of product, are offered condensed milk. The condensed
milk consumption is determined every half hour for 7 hours, and the general condition
of the animals is observed. The measured milk consumption is compared with the

vehicle-treated control animals.
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by way of exanple below. 25 WO 2007/093364

PCT/ EP2007/ 001212 79 Influence on the MCH receptor in
waoReo7m933det er m nati on of functional |C50 val ueBCDEP2007/001212

MCHLIR ant agoni sts Cloning 8 the cDNA for the hunman

MCH receptor, preparation of a reconbinant 5 HEK293

cell line which expresses the human MCH receptor, and

functional neasurenents with the reconbi nant cell

The k%@glr?d%%ift aﬁar‘?oe erjlﬂe@ %Pﬂgt%%&e mtiﬂg@ ﬁ%ﬁ@%{%@@ehlcles for the

admigldation/ard] for exampre, fhg@m E@ylcﬁéﬁuﬁs@(@%%ﬁﬁ waheney Solutol HS15

t he use of the plasm from EDGE Bi osyst ens
(5% TUEMJFOXYQ)‘FYF%U'@%@ 5dtﬂ\@ﬂteé)‘) t he expression vector.
The host used for the transfection was a 1o
transfornmed HEK cell |ine nanmed "PEAK Stable Cells"
(l'i kewi se from EDGE Bi osystens). Functi onal
measurenents of the cellular calciumflux after
addition of agonist (MCH) in the presence of |igand
Feedand hatemintake affetmadk Vistaceatsi th the aid of the FLIPR
apparatus from Ml ecul ar Devices (USA), using

As ahe@iatioets textinglthe appegaticustfectran NMRI tmw it |§fmo possible
conmpounds of the invention show a significan
analpgously {9 Bse (%@'%Wtﬁtar 1Aty weigsinghaboytwi 2ol syThﬂ@mmals are

accu%%?ﬂé&tto &%f%ﬁe / gﬁulrﬁéntjo%?or%”\\;t\e %'ieﬁ'f 6 ! tudy. 1AQne

par y pre
embbdmemuir@rémmlﬁh&v@fnée agtesD febtand waey upeo Yhe start of the
particularly preferably at 10

he . .
equflﬁ?\%'itr Bhamothet embpshment. §C<aﬁsss00%%§nmstt%tf%t isrwithflrawn 24

noul T iy il PR ASRarA 0 1 ettt e
anlrr%@s amnowuﬂsz‘l?tgllygvﬂrhafrr?e antemtosfgled/amd waleo. foded imdake and water
y prefera

1 | ess tha 0 .
lntamre\fe¢9sw§¢tq0@una?wv swé&v Oam'@utéﬁ dverd periaf o g2digurs using a
comBlfiri e bl Lk, LRGN SieEBalrcfocs and
waterfdomsumipsioh és tempared withilthe XdRtlerreated Abntrol avittads. awal

of feed for 24 hours, the test substance is
adm nistered intraperitoneally or preferably orally by

Body weight gain of diet-induced obese and standard-fed mice

For these investigations, male C57BL6J mice 5 weeks old (weaning age) are
accustomed either to a standard maintenance diet or to a high-fat and thus high-
energy diet. After 12 weeks, the normally fed, slim mice have typically reached a body
weight of about 25 g, and the fat-fed mice have reached one of about 35 g. The
animals are housed singly, and the feed intake and water intake are determined
individually. There is free access to feed and water during the experiment.

The test substances are administered orally in a vehicle and always tested by
comparison with the vehicle control which is included in parallel. The vehicle itself has
no influence on the feed intake, and is normally hydroxyethylcellulose (0.5% in water)
or Solutol HS15 (5% in hydroxyethylcellulose (0.5% in water)). A corresponding group
of slim mice is kept for each group of diet-induced obese mice.

Feed consumption and water consumption are determined each day in the first week

and then once per week by reweighing the offered feed and water, respectively. The
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gavage. The animals are housed singly wth free access
to drinking water and, 30 mnutes after
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The condensed m |k consun@tion is determ ned every
hal f hour for 7 hours, and the general condition 30 of
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is conpared with the vehicle-treated control animals.

bodva @ﬂ??%,gggg%d%g 07/001212 80 The vehicle

as no 1n uen e on feed i ntake. Preferred

BlootgOI era}t ed V Q qam %qhg 'g(é}"t trae:qltr\(r),\\gpg drgpr{o determine
seru\;\ﬁﬁ%é&#ﬁaﬁeté@l\ﬁhlcﬁ)f@hae e FrAtiEH Bwbmedﬁa% €§¢n (rﬁ'eﬁrq/édllﬁ

) and wat er | ntake of e Wstar rats
metaboliain dris atddmenatby pessibledotdeterarioe Qm bodyefeft@@ntem ORNRE living

. m ce, is, al so ssible analo eferrale
animg) By spedng & o Tapdia cabree SaTDE b aBER Belifin o ar e
accustoned to the experinental environnent before the
start of the study. In one enbodinent, the aninals
Micropwelets tast fiooitss) to feed and water up to the start of

the to experinment. In another enbodi nent, access of
the animals to feed is wthdrawmm 24 hours before the

The afflontd MidroRdclefr®test Rhﬁ VithyEis ttd @xbimpie @hetHe® d 8t compound has
substance, the aninmals are housed singly with free

the patertial to elicibthe fermation of migrepuclehtsmall mambianebound DNA

fragrg@b%r) ?rbgériqunss%ﬁﬁlﬁ?g c?rSFg rhg& éﬂﬁt%}{%\@{ rqr;\glgfasu[i%d&% ifc%ctlvation

by S@Tﬁgr Rbhidigenate Theadstgyshémidliows. dlﬁ'érenﬂ@taﬁvb@tdve‘eeletﬁe clastogenic

and 15 water consunption is conpared with the
and apgugenic petentialiotatest somaaurg by an mwn%h@ntca@bﬁbﬁ“eg of the

kine%ﬁﬁé'&s@fﬁ%ﬁﬂﬁﬁ%@ﬂ@@%ﬁ%%g tif@e\';\%le 35 dé ﬁ%e in S|tu
hybrifi£dtion) enethegust oned either to a standard ni ntenance
Briefgessplion sFek s e AR 3 Beote SEIRNIRT QAR e test
compHhg St SR Y tcal§ ¥k A RuapBf, dcnsiy or 26

hour@n/i/itt’&im naétabhlmlaetd/asbngTwenerdut heurfsﬁtdarlthm akd ofitite treatment,
ter intake are deternn

e delecha A B a0 SHGE e el e b peigbuna i
assessed according to the relative cell growth expressed as percentage growth or
taking account of the doubling time as population doubling compared with the negative
control. The highest test concentration should show not less than 30% surviving cells,
or should be the concentration at which a precipitate of the test compound is observed.
Duplicate determinations should be carried out with each test concentration. An
accurate detailed description of the experiment is to be found in Kirsch-Volders et al.

(Mutation Res. 2003, 540, 153-163).

Evaluation: The structural or numerical chromosomal damage is reported as the
increase in the number of cells with micronuclei in an ensemble of 1000 cells at three

analyzable test concentrations. The test is regarded as positive in the following cases:

a) the increase in the number of cells with micronuclei is significant by comparison

with the negative control (solvent or untreated), or
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water)). A corresponding group of slimmce is kept

b} SheSREL S FificRin it [priaes: B0eaIdBEsy ERGdnt extont
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rewei ghing the offered feed and water, respectively
A PWH@&%WQEW@Q%@@M apgisrarEsiatisticaty signifi 'Cagleﬁ%ﬁyb)(/@f@ﬁ@flson with
each day. Blood sanples are taken before
the dek?%?%%ﬁglend of the treatnent in order to det erm ne
a rovide i.nfornmation
PrefiE GRPORNER SL R BVERSH Ak Saaherh g MigroRLSkLs test
additionally possible to determ ne the body fat
content on the living 5 animal by neans of an
AMES{idesince neasurenent (TOBEC nethod). M cronucl eus
test (in vitro) The aimof the mcronucleus test (in
vitro) is to exam ne whether a test conpound has 1o
the potential to elicit the formati on of m cronucl ei
The GiTaf theTRMESUNaestay el ekbiping whethenbspst corMpéirmiBas edtagenic
lines or primary cultures, with or without netabolic
potegtiali vation by S9 Iiver hormgenate. The test system
allows differentiation between the clastogenic and
Briefadescgiption: Aotieed batteoial straingmixsshgtaaing, Gyifferent Salmonella
j mmunochem cal, | abel ing of the Kkinetochores .o
tyPhRUTUI S ARV PRGIL R 3 MISSRIRS e MUrg (5B 2ug Histiine
opeﬁoﬂ) ahd ‘thélgaﬁﬁ@ﬁélFé' ?ahinﬂmun'ieﬁramdm@@ F&Hdelegtid ﬂ%ﬁn@%huft

e cells are trea ina 96-well mcrotiter plate
mutatianis is reateskin a 384p@lirmdicratiter plateawith variousrgoneentrations of the test

3.h b tivat
subsigiiec i Br iSHE el s SrBR0en FefSon dBGR 85 hsr omogenate
(acc@faftéﬁ:le"sbﬁ’ptﬁﬁ% offthé RRpéfiPahiBid to be foRinaeh ltise ﬁt@?ature P Gee, D.M.
i sol ated, fixed and stained. The cytotoxicity of

Maremd3.Nc vmesiRior sNath m&mw%d&ﬁ&; A4, 15QGend Eltmklgﬁé Isler et

r p S ntage growt h or taking
@H@gaﬁtﬁ%ﬁ B‘Dﬁg 5@%%1%?1 %ﬁq Eﬁeﬁjs popul ati on doubl i ng
d with t
Mutagerrql)éjl {eest c\(,)\llmpoungg3 cgﬁé’é" E)ack mutations and thus restore the functionality of
endogenous histidine biosynthesis. Mutated bacteria are thus able to divide and

expand to bacterial colonies.

Evaluation: If there is enhanced bacterial growth owing to mutations of the bacteria,
then enzymes are digested in the growth medium. As a result, the pH in the medium
falls and the color of the added indicator (bromocresol purple) changes from pale violet
to yellow. The test is regarded as positive if the number of wells in which a color
change is observed per concentration increases significantly by comparison with the

control.

Preferred compounds of the invention are negative in the AMES |l test.
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control. The highest test concentration should show
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accurate detailed description of the experinent is to
be found in Kirsch-Volders et al. (Mitation Res.
2003, 540, 153-163). Evaluation: The structural or
nunerical chronosonael damage is reported as the
Cytotdxicigateets n t he nunber of cells with mcronuclei in an
ensenbl e of 1000 cells at three analyzable test
concentrations. The test is regarded as positive in
Lﬁneref% L}OWI ng cases: 30 a) the increase in the number
OF TSITS with nicronuclei is si gni ficant by conpari son
The wirh lof tHeetese fmtliDi4 (Iaotaite dehydrogerase)aeldaskrie & exdmine whether a
WD 2007/ 093364 PCT/ EP2007/ 001212 82 b) the nunber of
comppend Aatagestre integrity &b dhe selhwall anggnaithup Gasise aelideath.
extent, concentration-dependently by conparison with
Brieft descniptian:i The tDht activity wmmemev@thmmlkmpematansﬁom the cytosol

due g ¢l aginaos I mesuiecthi Folorinty, he telyate figgtnutEihe test
combB@nd.Wﬁ?Hl%hfﬂr@ oAt INRe sOpé ﬂ?\%té’ﬂtc‘dré REROGES ahBFhixed with the
AVES || test The aimof the AMES || test is to exam ne

reactibr shiution (LBt kit Giaehen Manabeira) isgmeordansetwith the manofacturer's
. Brijef ' A d bac i ' :
inforgiatBn, EEPGERh 8T Ind oEETRBRT e Ganitnt M fatec bR gnis, NaD:

is re&wéétj toOINABHIHI2 TR datiersiA eNSreB LSS, Uﬂd%ﬁth@mfménéé‘@f the added
hi stidine operon) and the Sal nonel 1 a typhi nurium

diapberasena fikewisecaddest mﬂom@trazghmnﬁitfto therigdhfareazans
treated in a 384-well mcrotiter plate with various :
Evaloaticertheaformazaonfs guantifiestby mebsurmg thendlbisorptiomat 48210M (e.g.

ti hrough addition of S9 I|iver
W”“ﬁ%@‘g@%’%ﬁé&iﬁﬂﬂﬁ e descriptions of the exper| ment
are to be found in the literature: P. Cee,
Prefetied somponndaeé the imventionahow nacsignificant. |nggAsqggl4Dl-gqctN|ty at

CO”%%‘S’%‘?EQQQSQH‘PE#S Ip_?l)?.:rl-?;%r_ﬁgzt_(?lfarlﬂnef@ red YHUNAE ROW né Mfease

below a concentration of 50 uM. Even further preferred compounds show no increase

below a concentration of 250 uyM.

b) Intracellular ATP content

The aim of the test is to determine the total intracellular ATP content, which is a

measure of the energy level and thus the vitality of a cell.

Brief description: 100 uL of cell culture medium are mixed in a well of a microtiter plate
with 100 pL of the CellTiter-Glo reagent (following the manufacturer’s instructions:
Promega Technical Bulletin No. 228, CellTiter-Glo Luminesent Cell Viability Assay).
The cultures are shaken at room temperature for 2 minutes and then incubated for 10

minutes until the luminescence signal has stabilized.

Evaluation: The luminescence is recorded, integrating over one second (e.g. with
TECAN SPECTRAFIuor Plus).
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| ant 16| ef erred conpounds of the
be'°Wn%/§%'§¢%rﬁrag'§g Jnf?é’gt@@-e in the AVES || test. WO

2007/ 093364 PCT/ EP2007/001212 83 Cytotoxicity tests
a) LDH release 5 The aimof the test for LDH (lactate
dehydr ogenase) release is to exam ne whet her a
c) Neyr@ldad dipéatitages the integrity of the cell wall and
may thus cause cell death. Brief description: The LDH
The airniof the/teshisctio re@asure thé aiptakel ofigudiah e&cgm R¥ intorthehlysosomes/

cytosol ,due to cel.l. da e i.S, neasure
endSHY g FCuciRs S lufing SERS i R Rip el measure of the number
and GRAMPBhthe ddilsty microliters of the cul ture supernatant

are renoved and mxed with the 1o reaction sol ution

Brie%%{i?(t:i n: ﬁ?éggllsl %@W&%é@ witﬁ'ﬂ%ﬂ C;@éfeh‘@aﬁiﬂew@sphate buffer

ur er or nation. zes t
solutiom{feBS) and afcubatgdatvith i100quLpyfrthie NR mdaiamreay 3:j7ﬁCSin a\Almidified
rn reduces

is reduced to NADH H+. The |latter ipt )
atmqﬁp@@fg 4-8Y9 ¢afhen d@x@q@ré&d . S. /aﬁgrbﬁgrlgglggatgn,the NR medium
is re@d%@l’i"a?ﬁ RERs ¥ m_wh&rgw@zﬁo g[‘b?P'Bts.tFPerﬁ ' the PBS is
ormazan. Eval uati on: e formazan Is quantified by
followed dyradditidrhef evetly (t5i0qrL af ar 8thaml/glacil acétic acidisolution. After
TECAN SPECTRAFI uor, PlL.us). Preferred c ounds of the
shalg, fai {0 e (e Q4P ERYRCIR T Piea 6019 4 Ghvs A Qo elanpous dye
solufidn. APBEEEHJERLHHish 8fihWedds Rbbeand fHnalltyramirgl (e F%%nfreund,
conpounds show no I ncrease below a concentration o
J.A. Buiepner, Eokicol Letth985r24(2:3) et ®d@pbunds show no
i ncrease

Evaluation: The absorption of the dye solution is determined at 540 nM using a
microtiter plate reader as difference from the absorption of the ethanol/glacial acetic

acid solution.

HERG channel blockade

The aim of the test is to determine the concentration range in which the test compound
blocks the cardiac hERG channel. Blockade of the hERG channel, which is
responsible for the Ikr current in the human heart, is associated with potentially fatal
arrhythmias.

For expression of the cDNA encoding the hERG channel it was cloned into the
pCDNAB3 vector (Invitrogen). Chinese hamster oocytes (CHO, American Type Culture
Collection, Rockville, MD) were transfected using lipofectamine (GIBCO/BRL, Grand
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air/57% us&)onwm)aﬂ@?/ 093364 PCT/ EP2007/ 001212 84 Preferred

conpounds of the invention show no significant

The bé%@élb@l‘éd' for fH’éepdiER claﬁ‘ﬁ@ leipeﬁ&heﬁpé‘r%%géo%ﬁ' sha p‘%tl@Vﬂupport 18-
Particularly preferred conpounds show no

pM
24 hoemmfptmthec@tmr@erdoHE&ﬁ r:banmfﬂ cofrepts @el regoested at room

temé%%@@ by gbggﬁ‘%iﬁe%%@tﬂgp a#”c%gs Bﬁ&]@@g&‘ﬁqggﬁﬁﬁﬁgwge' ah Axopatch

ZOOB“aFﬂpQ'fleF [xdrembtriments, IRREHICItY ITA)UTha lktedfodee Bl megaohms
SNR) into the |ysosones/ endosomes and vacuol es

resméancpe dregrerared fromiTYW1$QF glagasapillases (Worldddrgeisiast Instruments,

oyl a0 1y g 20

KCI,pr @ive Na2A TP GsiavRHE PRE, femM My GI2; éﬂ]uét@B%g@-ﬂ?‘ 2WIth KOH). The
i ncubated wi'th 100 pL of the NR medium at 37C.in

hERRuehanel srrrentsraie phduced py A PPskive valtage paiS@)&ZQéanfollgwed by a
neo jed LupimV 5l BELPRLIR) 5P AREILES doppr BT ERG
charm‘el chaeRPBS the celldlushae tithytha @dntrobsolofiore K3 inf! NaCl,B-mM KCl,
2.8 oM RaoAe 3ol tholfs 3o AETHERES! b Sht Slucose, 1'mNi'caciz: adjusted
to pH 7.4 with NaOH) is stable, the cell is perfused with the test compound dissolved in
the above control solution (by dilution of a 10 or 100 mM DMSO solution of the test
compound so that the DMSO content is no more than 0.1%). The current is followed
continuously until no further changes occur. The same procedure is repeated with
increasing concentrations of the test compound. The maximum amplitude of the hERG
current is measured in picoAmperes (pA) for each concentration and for each cell. The
maximum amplitude in pA for each concentration of the test compound is compared
with that of the pure control solution in the same cell and calculated as % of the control

value.

Evaluation: The test compound is tested at various concentrations in 3-5 CHO cells
which express hERG channel. The IC50 is obtained by use of nonlinear least squares
regression (GraphPAD Software, San Diego, CA).

General selectivity

In order to minimize the risk of unwanted side effects, it is desirable to keep the
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The Gompdunds 200 09BN FianeFproda/| @xbibit? as 8&lactiveMiC HIR)

antagpaiats. SPERINY, FRIEIS Gbd! Faerey. PEIRPBdqTa o FTprS PLEBEatlY of 300

and SW RoTe ‘b‘?e@?at?liﬂ@f h‘@ﬁ@v%@vi@%e\éﬁﬁrﬁty téldtﬁé’ff erdteifs. ExdMpies of
12 medium whith was suppl enmented with 10% nati ve

sucrbmitmes aeease:rmtomx rwptow subtypes (ept thebecHi 2arraceptor), muscarine

recefilsFonbeR (b 3o BIRRBRRLE ot Rbbi R5R8Te.0. AR
aIth%@P%bHﬁm afd @akAfHRHaARe (Bl@Hd C- tﬁwl@ktunl&haaﬂel)

hours before the experi msnt HERG channel currents are
recorded at room tenperature by the whol e-cell
variant of the patch clanp technique using an Axopatch

ifier (Axon Instrunents, Foster Cty, CA).
Soluﬁiﬁy %°&&é§/3§%“% megaohns to resistance) are
pr pared from TWL50F %I ass capil | ar| es (World
Adeqyateisgiuhiity 9 araubsiance in gqugaus golvepnys pil$ PBIMRPEAN

t 5
orerklfifl 54 ol ) MR ar SR AR iy
systémsmdnbe2determinédH)y varous methods. Suitable examples of solution
precipitation methods (“kinetic solubility”) and methods which investigate the

dissolution of a solid sample until an equilibrium is set up (“thermodynamic solubility”).
a) Kinetic solubility

A DMSO solution of the test compound (2.5 mM; 0.5 pL) is pipetted into 200 pL of an
aqueous test solution (e.g. phosphate-buffered saline, 10x, 1M, Sigma, adjusted to
10 mM, pH 7.4) in a 96-well microtiter plate, and the turbidity is measured at the
resulting theoretical concentration for the test compound of 6.25 uM using a
nephelometer (e.g. Nephelostar Galaxy, BMG Labtech). The concentration of the test
compound in the aqueous test solution is then raised to a theoretical 12.5 yM by
adding further DMSO solution (2.5 mM; 0.5 pL), and the turbidity measurement is
repeated. Further additions of DMSO solutions (1 pL, 2.5 mM; 0.5 pL, 10 mM; then 9x
1 uL, 10 mM resulting in theoretical concentrations of 25 pyM, 50 uM, 100 pM, 150 pM,
200 pM, 250 uM, 300 uM, 350 pM, 400 pM, 450 uM and 500 puM) with turbidity
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hERG channel currents are induced by a positive
vol tage pulse (20 nV) followed by a negative pul se

W@ 2e00/093p4 and are recorded for |ater anal ysis. PEAEEB®OTI001212
as the hERG 15 channel curm®ent of the cell flushed
with the control solution (130 MM NaCl, 5 mMMKC, 2.8
nmM NaQAc, 1 nM Mgd 2, 10 nM HEPES; 10 mM gl ucose, 1 nM
CaCIZ adjusted to pH 7.4 with NaOH) is stable, the

mea%ﬁ rgt\llrg%éﬁ? ?éﬁné'%t%l Onh%%gu%%@ﬁltﬂggc%f szoll\éegr| "

Eval mﬁgﬂs@kﬁai@ﬁ@fe o e her OBt arg gttt against the
theol"éﬂcla%\@r?chemraﬁ@ﬁtdf MEotest ¥ompbluhd Wtﬁélédﬁ‘&fusot%i“&ﬂétlon As soon as

occur e same procedure is repeated with increasing
a &gmdmaehturhldntprissdet’ectdde(etgaﬁ timesabone tha henmlmaimmnf the aqueous

f d.in,. .
test 35iBlomha Beoplieal Sonearitationneered aHngrelian belol this is
stateéefld be tHeesol Bt 'Tir'ﬁﬂémhle'tbhitd&)mﬁotﬂﬁd incthe@astsolution. Thus, the

concentration o the test conpound is conpared wth

maxinham peissibte maasereroentrange e@mearges asivalugs ségd 1) 6.28mrd500 uM
dcsé&ulé@t ed as % of the control 25 value. Eval uation:
and 3 t conpound is tested at various concentrati ons
in 3-5 CHO cel |s which express hERG channel
Prefege@lgpg]p@éladgpf theainyentionm Bi %@rklp%tgs§olgaugyrlgsohosphate buffer

thﬁf of SF |3t ﬁ?ga}mp%réﬁf%f@@b*?y oﬁé’ﬂe@étﬁﬁ?yl\/%ﬁd gﬁﬁ‘ﬁ{cﬁé

ectivity orde O mnimze t
preferlawmfeat Isasi@&@f;il\ﬂcts it is desirable to keep the WO
2007/ 093364 PCT/ EP2007/ 001212 86 nonsel ective effect
on biologically inmportant functional units (e.g.
receptors, ion channels and enzynmes; for lists, see,

o TS LS 15 2 P, e
5 .4 6
The Yo T 037 e LE S bl R Bl cutons of e

test E8MPoahd T DRSOLBEEO st BFEE gMI BOUM a'r(gawrdmrpwshdm a linear

vitro test syst ens can be carried out y varil o
correlptien avithAbd copcentsation i, aycalipsatign lineanihgoiept cqrneound (500 ug) is

snaiGSTBRHBE i SR REER AR RoITH B oA Ve capaciy:
1.5 tgid%)&ir 1eciasdrs I8 ppenddre tarhioshakd0400wp®, R6RC ed:calelrmgab protect
from light). The sample is then centrifuged at maximum rotational speed, and the
supernatant is finally filtered. A sample of the filtered supernatant is analyzed directly
by HPLC UV measurement (see above). A further sample is analyzed after dilution (1

part by volume of supernatant, 39 parts by volume of test solution).

Evaluation: The concentration of the test compound in the undiluted supernatant is
calculated from the resulting integrated UV absorptions of the supernatant samples on
the basis of the constructed calibration lines and stated as solubility of the test

compound in the respective aqueous test solution.

Examples of aqueous test solutions are deionized water or aqueous phosphate buffer
with various pH values (e.g. pH 1.2; pH 4.0; pH 6.8; pH 7.4; pH 9.0) which can be
prepared from the commercial solution (phosphate buffered saline, 10x, Sigma) by
dilution and adjustment with phosphoric acid or sodium hydroxide solution by standard
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and even nore preferably of 1000 vis a vis the
affinity to other proteins. Exanples of to such
W@r@rmDIls4 are serotonin receptor subtypes (e.gPCT/EBR2007/001212

5-HT2a receptor), nuscarin®8 receptor subtypes (e.g.

the ML receptor), adrenergic receptor subtypes (e.g.

AR al phal a), sodium and cal cium channels (e.g. the

L-type cal cium channel). Solubility in agqueous systens
meﬂ&: Adequate solubility of a substance in aqueous

S5fvent systenms is an inportant prerequisite for a

duci bl e) harnacolo cal effe Sol ubi

Preféf&%@&ﬁ@poypﬁ b e BRSO A Sy Ty RRPSRA BB EH 7.4) of
at |e?5é{ {25! W, (‘%ﬁ r@BlySd?'dﬂé%? 503!4\%%6' v rﬂBeé‘?Fé?é’f%w of at

Ki ne [1ty™) and neth whi ch inv i gate
least 260 M. ssol ut| on of a solid sanple until an
equilibriumis set up ("thernmodynam c solubility").
20 a) Kinetic solubility A DMSO sol ution of the test
conmpound (2.5 mM 0.5 pL) is pipetted into 200 pL of
pe"ﬁél?blm ueous test solution (e.g. phosphate-buffered
salin 10 1M Sigm, adjusted to 10 mM pH 7.4)
in a 96 well mcrotiter plate, and the turbidity is

The F%? ur[ie%%ébﬁl@ygﬁpcgﬂ?ﬁéé b‘ppg\ ég&@iﬁ{gﬁﬁ@e@s" Eﬁ:ﬂtr{aa\l/te been cultured

(DMERRERIt2FRX8/Gib8o Wlthwﬁ@hgh&%%ércoﬁ%rﬂXHEPE@:?érﬁWef%)NEAA 10%
The concentration of test conpound in the aqueous

FBSt 48 ugéol gentamyeint e suircwiting tempéeraturet B&H hummtypamd 10%

cozganéf phheion DRkRARNIER L4-Ply dchatnn Br paftabs. R

pern?égﬁlﬁth@“fésféd M@)ﬁé&ﬂﬁdti@ﬂ%f@b 4 forthe tBM c&nﬁodﬂﬂd %9 DMSO in

mM resulting in theoretical

HBS&)WM phltq;rad@rmamealpw &6 apm0.3%0BpA baswatengl: pBio7.4 and 5%

oo 0 8 USRS s

systém dRPefEreRBses fdrﬂh@%&?@%eﬁ%?ﬁe@uﬁ@@ré‘ﬁﬁﬁ@ fURINh Balimane,
process. Evaluation: The turbidity values fromthe

P.V.nBpiePiseevery Tadayp?3 d@(Blgathst4% he theoreti cal

concentration of the test conmpound in the aqueous test
solution. As soon as a significant turbidity is

Inhisigdreet E¥P(engmds ti mes above the control value of the
aqueous 5 test solution) at a theoretical

concentration, the level of concentration below this
The lrthibition of CYP enzymes is determined on recombinant enzymes (obtained from

Becton Dickinson) and fluorescent substrates (BD/Gentest) as recommended by the
manufacturer (see Website http://www.bdbiosciences.com). Further descriptions of the
test system and references for the experimental procedure are to be found in
Zlokarnik, G.; Drug Discovery Today 2005, 10(21), 1443-1450.

Metabolic stability

The metabolic stability is determined by incubating the test compound (5 uM) with
microsomal liver fractions (1 mg/mL protein with 0.1% w/v BSA; 1 mM NADPH, 0.5%
DMSO) at 37°C. Analysis at an incubation time of 0 and 20 minutes takes place by
means of LCMS/MS. Further descriptions of the test system and references for the
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stated to be the solubility limt of the test conpound

in the test solution. Thus, the naximm possible
wor@gwpBaent range energes as val ues <6. 25 pM PET/EB2007/001212

500 pM and >500 pM Preferped conpounds of the

i nvention show a kinetic solubility in phosphate

buffer 1o (pH 7.4) of at least 12.5 pM nore

preferably of at |east 50 pMand even nore preferably

: 0 Ther . IR,
expefindlipl FAGEaTRarR b LR IR IR, BrAQ DI Nar TPARy 2004, o),
328-386 iadld L, Y ogtsalgfPHanmacé atidad Resc 20p2uT8{11)) 1BHEA & H0O

pM 100 pM 50 pM 10 pMand 1 pM shows a linear

correlation with the concentration in a calibration

line. The test conmpound (500 pg) is shaken together

Wi th the aqueous test solution (250 pL) in a closed

vessel (capacity: 1.5 nL) for 16 hours (Eppendorf

t her nroshaker, 1400 rpm 25C, covering to protect from
Exarmplggt ). The sanple is then centrifuged at nmaxi num

rotati onal speed, and the 20 supernatant is finally
The bkampleddand meiatlscofProbigtidn &}Veﬁ edlowary fortie puipose of

anal yzed directly by HPLC UV neasurenent (see above?\.
explainingr thednverntiopl but wntgmu limpiting &f Te symbel RIR fellowipaschemes

reprdRnt Mo Sy B RN e YRoRBER R EREARIT AL i

compound in the undiluted supernatant is cal cul ated
fromthe resulting integrated UV absorptions of the
The sopwonadsaccerding @stherinvergionrnf Aesariuta bean ke produced using

eaci i AL OBl attbii 60

I'VE  aquEéous

prodéieéd acedrdirg@nbeanethbdaipsenbed beHivarek UML ebal. 288eience of
dei oni zed water or aqueous phosphate buffer wth
Synthgis A 095p Ao, BBUS8E A ngvehigaction sgauene (Saheme?) fanthe

prodfgfion BHisGnbinoldHes bofilishS it GRH Rihg ARMfIEA deriyaves of
benZZigaeid tbyandertih-hétalztioarahdachpistime the dahionthasfonmsivith e.g.
metip0 G AN oRCA APPSO RIILENZE 3R L, ObtBnERsAne

met%%%ﬁ@?é r@c%rﬁégﬁ HPWEZ?’@ gﬁ?\% R &iphired! Wity elg? paraformaldehyde
(Method C1). Reaction of the 2-(2-hydroxyethyl)-benzoic acids, or of the bicyclic
lactones resulting from them by acid-catalyzed intramolecular dehydration, with thionyl
chloride yields 2-(2-chloroethyl)-benzoyl chlorides as main intermediate (Method B).
These are cyclized to the desired isoquinolones by reaction with primary (aromatic)
amines and then addition of strong bases (e.g. sodium hydride or potassium tert.-

butylate) to the reaction mixture (Method A).
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at least 12.5 pM nore preferably of at |east 50 pM
and even nore preferably of at |east 250 pM 5
weesomeedssd ity The test for perneability is careT/@R2000001212
in CACO 2/ TC7 cells which KBave been cul tured
(DMVEM G utamax |1/ G bco with high glucose content,
HEPES 25 mM 1 % NEAA, 10% 1o FBS, 40 pg/nL
gentanycin; 37C surroundi ng tenperature; 95% hunmidity
S nd 1 % C02 content) on Becton Dickinson filters
cﬁ uncoated) for 21 days. The perneability is
t est ed at a concentration of 20 pMfor the test
compound (1% DVMSO in HBSS) with a pH gradient
(apicd: pH G)SZaatmi\DsEl%lBSA basol ater g : pH A)4 &b, LDA
: f

>'I@H201n

£Q o _
10(5), 335-343. Inhibition of CYP enzynes 20 The

i nhibition of CYP enzynes is determ ned on reconbi nant
enzymes (obtained from Becton D ckinson) and

fluorescent substrates (BD/ Gentest) as recomTep)ded by R'
the manufacturer (see Wbsite 0
descrip oas of

htt p: /|| ww. bdbi osci ences. conj .
R system 2refer _ence xper [

i _seeyvery Toda 10(21), X 25 Metabol i c
stablllty %‘Q‘gghc stability is deteptlrinedl\/lewodA

i ncubati ng the test conmpound (5 pM with mcrosonal
liver fractions (1 ng/nL protein with 0.1 %wv BSA, 1
nmv NADPH, 0.5% 3o DVMSO) at 37C. Analysis at an

i ncubation tine of 0 and 20 m nutes takes place by

nmeans of /
syst em andjjr ef €

rther descriptions of the test

bs for the WO 2007/ 093364

89 experinental procedure are to be
Drug Discovery Today 2004, 9(7),

Alternatively isoquinolones can be obtained from 2-(2-hydroxyethyl)-benzoic acids by
the routes shown in Scheme 1a. Treating the 2-(2-hydroxyethyl)-benzoic acids with
acid produces the corresponding isochromanones, which can be treated for example
with N-bromosuccinimide (NBS) to effect benzylic bromination, and can then be
reacted to the corresponding isochromenone by treatment for example with
triethylamine. Trimethylaluminum-catalyzed opening of the isochromanones with
aromatic amines leads to 2-(2-hydroxyethyl)benzanilides (Method AG), which on the
one hand can be converted to dihydroisoquinolones by transfer of the alcohol function
to a leaving group (e.g. mesylate) and then treatment with a base. Furthermore, the 2-
(2-hydroxyethyl)benzanilides can first be oxidized with oxidizing agents such as the
Dess-Martin reagent and then reacted to isoquinolones by treatment with acid (Method
AF). Isochromenones can also be converted directly to isoquinolones by means of
trimethylaluminum after treatment with acid (Method AJ). Furthermore isochinolinones

can be converted to dihydroisochinolinones by hydrogenation.



328-336 and Lau, Y.Y. et al.; Pharmaceutical Res.
2002, 19(11), 1606-1610. 5 Exanples The exanpl es and
woreehodseof production given bel ow are for thePQEpPEI®Z001212

of explaining the inventi@h, but without limting it.

The synbol R in follow ng schenes represents the

variables B-A and R the variables Rl, R1', Rl ", Rl

“'" and Q 1o The conpounds according to the invention

of Fgrrmula | can be produced using reactions that are
SChﬁﬁﬁﬁyénw principle. Thus, isoquinolones for exanple

can be produced according to the nethod described by

Alvareg, M et al., Science of Synthesjs 200515,
H. A novel reaction sequence (Schg t he
of isoqui nol ones conpri sg ttdng

with eg. @Bthyl iodide (Method CY.
2-met hyl - benzoi c acids thus obtained can be
netallated twice nore and this tinme the dianion is
captiured with e.g. paraformal dehyde MetMesyl-Ql ) .
Saleagti on of the 2-(2-hydroxyethyl)-benzd)iRaseci ds, or
of tfthe bicyclic |actones resulting ffromthem by

aci ¢-catal yzed i ntranmplecyl,ar dehydration, with

t hi onyl 20 chloriq$ yfel &9 2- (2-chl oroet hyl) - be
chloriq§s as mai MY At di at e (Met hod Bb. T
cyclizeg to the desired1soqui nol ones by |reac

pLryar aronat Ame, am nes and thep-additiQ
frihael

R J. sodium hydride or pgga
to the reaction m xture WO
3364 POVletrris0¥6001212 90 Schene oQH 2.2

equiv. s-BuLi 0 1) 4 equiv. LDA TMEDA, -90C 2)

[CH20n 02) Ml O RR Method C2 MefhgheSdafarhRebyenz
H2N 2) S5
1) NBS ) Séure
2) NEt, Methode AF
Rl

H,N

Rl
I i )
AlMe,
R 0 . R*@ij\j
/
Methode AJ 7

In a further variant for the synthesis of isoquinolones (Scheme 1b), 2-methyl-benzoic

5 acids can be reacted with aromatic amines first to 2-methyl-benzanilides according to
one of the many methods of amide linkage (for example via the acid chloride or TOTU-
mediated; Method P). These can then be doubly deprotonated with a strong base (for
example lithium 2,2,6,6-tetramethyl piperidide (LTMP)) and reacted with acylating
reagents (for example N-formylmorpholine or N-methoxy-N-methyl-acetamides). Then

10 treatment with acid produces the desired isoquinolones (Method Q).



7 R,):: OSOCC12 RA 2) KO&Bu 0 Method B A Method A
Ojj) N R Aternatively isoquinolones can be obtained
w6 panmio2336L- hydr oxyet hyl ) - benzoi ¢ aci ds by thePeDEPE®7/001212
shown in Schene la. Treati g the
2- (2-hydroxyet hyl)-benzoic acids with acid produces
t he correspondi ng i sochromanones, which can be treated
for exanple 5 with N-bronosuccinimde (NBS) to effect
benz i'c brom nation, and can then be reacted to the
SCh@HPF% bonding i sochromenone by treatnent for exanple
W th triethylaﬂLﬁs Tri met hyl al um num cat al yzed
openi ng of the i/s FHomanones with aromatic anines
2- (2-hydroxyet hyl ) benzani| ides (Method A,
the e han Rbe converted po
N.soqui nol ong nsfer of the §l coho
ifon QW to a | eavi roup (e.g
treatment w ur ghe
ydaroxyet hyl ) benzani | ides can i rst_be oxidi zed
W t h oxi di zi ng agéﬁﬁedghch as the DEss-Martin reagent
and then reacted to isoquinolones by treatnent with
acid (Method AF). I|sochronmenones can al so be
converted directly to isoquinolones by neans of
trinmethylalum numafter treatnent wwth acid (Method
1AITMFFuUr t her nore i sochinolinones 15 can be converted
to di hydroi sochi nol i nones by hydrogenati on. WO
2ﬁ007/0€8364 PCT/ EP2007/ 001212 91 Schema la O OR OH
H2, t. 1-511 R'

X~ “Ra 0 /@
3) Acid \

B =

Method Q Ra

In another novel variant for the synthesis of isoquinolones, 3-hydroxy-isochroman-1-
one, which can also be in the form of 2-(2-oxo-ethyl)-benzoic acids, can be reacted at
elevated temperature with aromatic amines (Scheme 1c; Method AK). 3-Hydroxy-
isochroman-1-one can be obtained for example by oxidation of corresponding

precursors, which contain the indane skeleton.



OH 1) Mesyl-Cl Saure 2) Base - R OH2ZNO/ R \ O
AlMe3 N\ R R H Methode AG OH 1) Dess-Marti n- Reagenz
waoonBs3g) Saure 2) NEt3 Methode AF - R O CPEREP2007/001212
\W\-J/ R\ OAIM3 - R\ N9% Mthode AJ In a further
vari ant for the synthesis of isoquinolones (Schene 1
b), 2-nethyl-benzoic 5 acids can be reacted with
aromatic amnes first to 2-nethyl-benzanilides
S accorii ng to one of the many nethods of am de |inkage
che Qanple via the acid chioride or TOTU- nedi at ed;

Met hod P) t hen be doubly deprotonated wt h
base%(lse&?'&%)xarrpl e lithium®

a strong%
2, 2, 6, 64t et r aeKyD, pi peri di de (LTMP)
i R ack| at i ng) HI@agent s (for v

=Yl
R L rphollne or N-mstRo nmet hy|l - acet am des) .
: Q/treatment With acid p 8ﬁsired
i soqui nol ones (Method Q. WO 2007/ 093364
PCT/ EP2007/ 001212 92 Schene Ib 1) TOTU

0 @

Method AK

The necessary substituted aromatic amines can be obtained by nucleophilic
substitution with aza cycles (Method E) on suitable fluoro-nitrobenzenes and then
reduction of the nitro group (Methods D or F) (Scheme 2). In this case PG is (also a

5 cleavable group) a group that is generally unreactive with respect to the conditions of
methods E, F or D. Examples include alkyl groups and carbamates.

Scheme 2
Oy +0 NH Oy +0
~N N NH,
H2, Pd-catalyst

3 NPG  Re or y

R K,COs,, DMF Zn, HOAc R
F Method E N Method F N
Q Method D
N-PG N-PG

As a variant of the aza cycles, it is also possible to carry out transition metal-mediated

aminations on the corresponding halogen-substituted isoquinolinones (Scheme 2a,
10  Method R or R1).
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Ra O 3) Acid jgtN R Method Q Ra I n anot her novel
wo a007a93364 or t he synt hesi s of isoquinolones, PCT/EP2007/001212
3- hydr oxy-i sochroman-1- on@4 which can also be in the
form of 2-(2-oxo-ethyl)-benzoic acids, can be reacted
at elevated tenperature with aromati ¢ am nes (Schene
1c; Method AK). 3-Hydroxy 5 isochronman-1-one can be
obt ai ned for exanple by oxidation of corresponding
Schemecedrsors, which contain the indane skel eton. WO
2007/ 093364 PCT/ EP2007/ 212 93 Schenme 1c 0 1)
Pb(OAc)4 0. RR) de2Ca3 HI04 ROH R RO N/ RN

AR ¥ necessar bstituted aronmatic@m nes 'Q
I s ) . .
canjlbe ok ed by nucle lic substitutionwt azq NPG
NBttod E) i uor o- ni b nes\ane

catalyst R

Method R/R1

The N-PG group can be modified in various ways by known methods (see e.g.
Scheme 3). Carbamate alkylation (Method I) followed by carbamate cleavage (Method
H) may be mentioned as an example. Compounds obtained by carbamate cleavage
with a basic N-H group react with a great many electrophiles (e.g. vinyl sulfone;
Method G) or in the sense of a reductive alkylation (Method J).

Scheme 3
- N-Ar N-Ar
er NaH; R1-X Q Hol Q
N-Boc  Method | N-Boc Method H N-H
H R1 R1
Q.0
=\ __ N
//S\\ N\/\S\
o ©

N- r /
Method G
N-H
Method J
N-Ar
0 J
R3

R2
\( NaCNBH N
3 ps

R3
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reduction of the nitro group (Methods D or F) (Schene

2). Inthis case PGis (also a 5 cleavable group) a
wQ@e@apoBhat i s generally unreactive with respeRCT/EP200TIe01212

conditions of nmethods E, PSor D. Exanpl es include

al kyl groups and carbamates. Scheme 2 O +.00.. +0O

NH2 C7 H2, Pd-catalyst NPG" or " R K2CO3, DW R Zn,

HOAc R F Method E N Method F N Method D N-PG N-PG As

omeh ghthir MashiirFHENEARAR s n BiPbR AR bahRe or by
alkyl&ton @sthapbxitieshMeatbed 1) wé ishbwhead Schems 8@l | nones

(Schenme 2a, 1o Method R or R1). WO 2007/093364
PCT/ EP2007/ 001212 94 Schene 2a R, O/ Br NHR O \

Sch\erﬁlgcﬁé\'PG R NN catalyst R Method RRRL The N PG
group can be nodified in various ways by known net hods
(see e.g. Schenme 3). Carb e al kylation (Method 1)
foll owed by carbanate cleayvage (Method 5 H) nmay be
ment i oReX¥, Basean exanpl e. Comgounds obt ai ned by
car barrlw\aﬂte c| eavage N-Rr

ethod X

N-H

N

Method U N-Ar
N-Ar HO
N (s
- R
' R

Yet another novel possibility is reductive amination of an azacyclyl-carbonyl compound
with various amines (Scheme 3b; method J1). Enantiomeric mixtures that form can if
necessary be separated by chiral-phase chromatography.
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wo b@789e33s€ of a reductive al kylati on (Method JPCT/Belveneo1212
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NHR2 O Method J r R3 Y R3 ' NaCNBH3 N R2 WO
2007/ 093364 PCT/ EP2007/ 001212 95 Ot her options for
Sch% %hmant of N-substituents by sinple al kylation
thod X) or by alk lation with epoxi des (Method U)

are shown in Sc e Scheme 3a N r R-X, Base N
Met hod Xb/ i R
N @]

p-TsOH

Method AD

R1,
NH

R2/ NaCNBH chiral-phase
3

chromotography

Method J1

Another possible variant of substitution on the dihydroisoquinolinone skeleton is,
among others, modification of functional groups (Scheme 4). For example, ether can
be cleaved (Method L) and the OH group obtained can be reacted with various
alkylating agents (Method K). After converting the OH group to a trifluoromethane
sulfonate, ordinary substitution reactions can be carried out by nucleophiles without
(e.g. Method N) or with transition-metal catalysts (Methods M and O).
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(Schenme 3b; nmethod J1). Ena&ftioneric m xtures that
formcan if necessary be separated by chiral - phase
chromat ogr aphy. WO 2007/ 093364 PCT/ EP2007/ 001212 96
Schene 3b " Nr~~COD O ORNO \ NR | p-TsCHO R N /

S E/‘Fﬁthod4AD RRI\ R NHRNNR2 NaCNBH3 0 tr R2

CO®ME % phase Method chronptography J1 RN RL SR R
NON> RR N'-,~N\V\VI O\VI R R+R\N
Anot her possi bl e variant of substitution on the
di hydr oi soQui nol i none skel eton is, anong others,
nodi ficatign of, functi onal groups (Schene 4

exampl &€t her~"Can  be cleaved (Method L)
gro lo
\ag¢ haFn

ai ngd can be reacted wth \Rr{ousK\sS_-
oup to a trifluoronethane

g.-agents (Method K). After con@ertiMg t¥é oH
srBr Rlllx
RSH, Base Cs,CO;
Method L, L1 Method K

0]
N/Ar

NH
Tt,0 U
Method S 100°C Method N
O
A

AT R"-B(OR)2
Suzuki conditions

N

o

L Rm
TfO Method O

Rlll :
Sonogashira
conditions
Method M

RI”

Alternatively, according to Scheme 4a, hydroxy-isoquinolinones can be functionalized
by reaction with electrophiles Ar-X, which are accessible for nucleophilic aromatic
substitution (Method AB). Electrophiles such as epoxides (Method T) and alcohols,
which were activated under Mitsunobu conditions (Method Y), are equally suitable.

Trifluoromethane sulfonates also offer further possible variants. For example, after



sul fonate, ordinary substitution reactions can be

carried out by nucleophiles without (e.g. Method N)
W@roOMO3364 r ansi tion-nmetal catal ysts (Met hods MEHEPD)N7/001212

WO 2007/ 093364 PCT/ EP2007/ 081212 97 Schenme 4 0 O

AV NAr NO/ O HBr R'" X or Cs2CC3 RSH, Base O

Method L, L1 Method K\ N,Ar O,Ar | / NCN ONH

Tf 20 Method S 100C Method N O O Ar R"'-B(OR2 N, Ar \

pallaH&ﬁH-chélﬂlyfeodqglikB(ﬂQﬁoﬁr b NBhBRAcRioof thS esBAREESBYdiRed, a

carboxylic acid is formed, which can be converted for example by Method P to the
corresponding amides. The trifluoromethane sulfonate group can also be exchanged

for amines and amides under transition-metal catalysis (Method R).

Scheme 4a

Ar'
~o
R
07/
Ar'-X
KOtBu
vy (I:))rBU, PhMe
Method AB CsF, DMF 7 Mrethod T/ T1

ROH

Mitsunobu conditions
Method Y

0

R1, //<
NH - RIT G

r /

R2 0 R2

T1,0
Method S

Transition metal catalyst R
- 1N

TfO Method R IT]
R2
1) CO, MeCH
Pd-cat.
2) NaOH
3) RTIR2NH

Method P



Met hod M conditions R'' Alternatively, according to
Schene 4a, hydroxy-isoqui nolinones can be

wo eovcdBral i zed by reaction with el ectrophi | eBCHEP207/001212
whi ch are accessible for n@&l eophilic aromatic
substitution (Method AB). El ectrophiles such as
epoxi des (Method T) and al cohols, 5 which were
activated under M tsunobu conditions (Method Y), are

Des@rﬁ#@'ﬂghr é@r%r%l melfiddd YKL SBQE@%*W%Q?%%?{&% fajgwing

N R ARG exa
pbc@907/093364 PCT/EP2007/001212 98 paIIadlun}cataIyzed
al koxyl ation and saponification of the ester thus

obtai ned, a carboxylic acid is formed, which can be

Metrﬁﬁﬂﬂ(eBtGQ’ Cor DeEaRE anple et hod P to t he
correspondi ng ami des. The trifl uoronethane sul fonate

group can al so be exchanged for am nes and am des
MetHHde,rGtafn%'ﬁ'écb@(ﬂirﬁf@*l’a@l@tﬁl ysis (Method R). Schene 4a

0O O NA \ NAr "~O/ 1 O OH O- RA'-X KO&Bu

DBU, PhMe NWP, A or Method AB CsF, DMF Method T / Ti

MetHbdd in/ﬁxdﬁﬁple'\fﬁm I\ N
Method J/J1 in Example 15/253;
Method K/K1 in Example 17/253,;
Method L/L1 in Example 17/270;
Method N in Example 24;

Method M in Example 27,

Method O in Example 37;

Method P in Example 46;

Method Q in Example 66;

Method R/R1 in Example 90/340;
Method S in Example 24;

Method T/T1 in Example 141/274;
Method U, V, W and X according to Table 11;

Method Y according to Example 212,
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/| R~/ O Mtsunobu conditions O Method Y Tf20 Met hod
SO0 RI\ ONHRL NHO R2 or R2 NTransition netal

wa@ataloysbs TFO j xAr Method RI R2 0 1) CO MEBEI/RE2007/001212

N, Ar Pd-cat. | 2) NaOH RZM0 3) RIR2NH 5 Method P 0 WO
2007/ 093364 PCT/ EP2007/ 001212 99 Descri ptions of the
general nethods used can be found for exanple in the
following places: Method A, B, C1, C, D, Ein

ettE 2 Bearting EmifiRB 20 ot hoa 9/ 91 1 n Exarpl e 157 253;
Met hod K/ K1 in Exanple 17/253; Method L/L1 in Exanple

Met@#ﬁ%%@cg%ﬁgh?o%yarlngle ! le 24; 1 o Method Min

Method AB according to Example 237,

Method AC, AD and AE in Example 253;

Method AF and AG in Example 288;

Method AH/AH1 according to Table 15/in Example 338;

Method Al according to Table 19;

Method AJ in Example 322;

Method AK in Example 357.

Method AL in Example 358.

General explanations

a) Mode of drawing the structural formulae

Only non-hydrogen atoms are depicted for clarity in the structural formulae of the given

examples.

b) Salt forms

Many of the compounds of the invention are bases and can form salts with
appropriately strong acids. The compounds can in particular be in the form of

hydrotrifluoroacetates after purification by HPLC chromatography using a mobile
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Met hod O in Exanple 37; Method P in Exanple 46;

Method Q in Exanple 66; Method RIRL in Exanple
wO03493645 Method S in Exanpl e 24; Met hod T/ TRCT/EP2007/001212

Exanpl e 141/ 274; Method U, 1, Wand X according to

Table 11; Method Y according to Exanple 212; WO

2007/ 093364 PCT/ EP2007/ 001212 100 Method Z according

to Exanpl e 230; Method AA according to Exanple 235;

phach oA, G088 g 1RGPS Earl B cr e Ging A Tces

showvebyeinp@eitisdtmant of alisolyitivn of #ie salfsior exampigivith 333jum carbonate
Met hod Al according to Table 19; Method AJ in Exanple
solutifp:  Method AK in Exanple 357. 1o Method AL in
Exanpl e 358. Ceneral explanations a) Mdde of draw ng
the structural fornulae 1s Only non-hydrogen atons are
depicted for clarity in the structural formnulae of the
¢) Unitsvefithe changdteszingdatal t f orns Many of the conpounds
of the invention are bases and can formsalts wth 20

The aniPoPEd iAtiRjayed ol froleightsTib egeesih Reuks gbeerved in the mass
particular be in the formof hydrotrifluoroacetates

speciumearesiatad anintegrabgueiient of the malargnalssylanemegiags and the
charJB tfe molecular ion (m/z).

Example 1

6-Butoxy-2-[3-chloro-4-(3-dimethylaminopyrrolidin-1-yl)phenyl]-3,4-dihydro-2H-

isoquinolin-1-one

7 NQ\N/
O cl

Method A

A solution of [1-(4-amino-2-chlorophenyl)pyrrolidin-3-yl]Jdimethylamine (98 mg) in THF
(3 mL) was added dropwise to a solution of 4-butoxy-2-(2-chloroethyl)benzoyl chloride
(100 mg) in THF (4 mL). Sodium hydride (55% in oil; 40 mg) was added to the
resulting suspension and heated at 60°C for 3 hours. An alternative possibility is also
to employ potassium tert-butoxide as base at room temperature. After cooling, the
precipitate was removed by filtration and the filtrate was concentrated. The residue
was purified by preparative HPLC. The product with the molecular weight of 442.01
(C25H32CIN302) was obtained in this way; MS (ESI): 442 (M+H+).

Method B
4-Butoxy-2-(2-chloroethyl)benzoy! chloride
Thionyl chloride (5 g) was cooled to -10°C, and 4-butoxy-2-(2-hydroxyethyl)benzoic

acid (1.0 g) was added in portions so that the internal temperature did not rise above
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WD 2007/ 093364 PCT/ EP2007/ 001212 101 phase contai ni ng
trifluoroacetic acid. These can be converted into the

wo c@e/opi3ses shown by sinple treatnment of a soPCI/EP00T601212
the salts for exanple w thl®odi um carbonate sol ution.
5 c¢c) Units of the characterizing data The unit of the
i ndi cated nol ecul ar weights is "g/nol". Peaks observed
in the mass spectrumare stated as integral quotient

-3°Cﬁéfté Qgﬁlw eﬁ'%lloeﬁ) h?er mlﬁgre'W?sc‘ h%gfédt tlaerefl&t(] ?Jrqtehgurst USIatuIes

were&*eBhtS\@@/ n%r io'i?a@fév@bofaﬁo( %rn@lil thetresid amwasm\me@ll tw@bmwith toluene
yl]-3, 4-dihydro-2H isoquinolin
(20 r@{) am@fep@@pgrqtgdATg@mﬁqlmg ol was reacted further W|thout further

purlfkgflé - am no- 2- chl or ophenyl ) pyrrolidin-3-yl]dinmethylam
8 ng) in THE (3 nL) was added dropwi se to a
solution of 4-but oxy-2-(2-chl oroethyl)benzoyl chloride
00 ng) in THE (4 nL). Sodium hydride (55%in oil; 40
Me thﬁji)cﬂvas added to the resulting suspension and heat ed

- 05 | rnative possibility is also
4 Bu?%x)g?rgfo Bﬁoéiyas il)ﬁr%négelca‘i&?

rt-butoxi de as base at room

A solutiopesf ai-bntexy-2ftethydtmeri zongacit [{2.529) iprTéth (18 anl ¢ wessadded
renoved b [

dropugimiaa salitian of hDA B&shlicoreRaed i diSaPEPYATES: (6,9 and n-

outy DRy SRB £ 4 Hidha I, PSSR AT e fFrffges
para((:c:]vlh‘lg:ci]edhmet(hdm ¢ was 4dBad parnyd ﬂ*re(mmlhﬂeomsahnywwslmdy/ to warm to

chl ori ol.ed t
oo RIDEBHEXPS! ¢ SOR MASE TP b ERS o edaenﬁ?feqvwaase organic
s dRfe FEmBPEA irPAToRRy EValorht. THE Pédidlie WARRSRITHOH
consififpritéiRfe 1EmBPEd I8 ToBRy EPAlorhidh. THE fedidue WATRRIM:
between water and diethyl ether. The agueous phase was mixed with dichloromethane
and cautiously acidified with hydrochloric acid at 0°C. Concentration of the organic
phase afforded the desired product with the molecular weight of 238.29 (C13H1804);

MS (ESI): 239 (M+H+).

Method C2

4-Butoxy-2-methylbenzoic acid

A mixture of 4-butoxybenzoic acid (10 g), N,N,N’,N’-tetramethylethylenediamine
(13.2 g) and THF (75 mL) was cooled to -90°C, and sec-butyllithium (81 mL; 1.4 M in
hexane) was added over the course of 30 minutes. After a further 30 minutes, the
mixture was warmed to -78°C, and a solution of methyl iodide (12.8 mL) in THF

(10 mL) was added dropwise. The reaction solution was allowed to warm to room
temperature and the mixture was hydrolyzed with water and extracted with ethyl
acetate. The organic phase was dried over magnesium sulfate and concentrated. The
residue was purified by chromatography on silica gel. The product with the molecular
weight of 208.26 (C12H1603) was obtained in this way; MS (ESI): 209 (M+H+).
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102 -3C. After 20 mnutes at 0C, the m xture was
heated to reflux for 4 hours. Volatiles were renoved
WO p00a8/09364ary evaporator, and the residue was nmPEEEP2007/001212

twice with toluene (20 m 10 and reevaporated. The
resulting oil was reacted further w thout further
purification. 5 Method C1
4- But oxy- 2- (2- hydr oxyet hyl ) benzoi ¢ acid A sol ution of

MethAbcP[Ht oxy- 2- et hyl benzoic acid (2.5 g) in THE (15 nlL)
was added dropwi se to a solution of LDA (freshly

[1-(4pAmirey- Bobhidropheinylmnmow:am]mmdmw&ﬁ\|rgé and n- 1o
butyllithium (32 M in hexang))

Zinc govidends. Orgeds 6994 m%onw B RORNRN Rl chicrad-gitophenyl)-

oS 1541 168 Yl S b3 e

the aatdiitéoh was«totrfpeheteptr&tmlxmrerwsmrred: ahston temperaterecfor 30 minutes
renmoved {n a rotar par at or. s i due was
and fmioluhlBs WG Tiekes GRmeIn SHidion: PR yiliate NS Congentrated in a

cra BP0 U TOSOEN ot GBI SRy i soluon

and éthytaoetatﬁ iThve arhanhicephasgamas drigd aser mbfoesiath stitate and
concbaials aﬁ»)eogr‘éﬁ/sct‘(’“\@g' e eipeutar A Nt Pt S6C 581 8CING) was

obtaffiedth i v @XE@BV‘Q?&) SMﬂFi#;’, A mixture of

bu oxybe Zol ¢ ‘acl'd
N, N, N, N -tetranet hyl et hyI ened| amne (13.2 g) and THE
d’S rrL) was cooled to -90C, and sec-butyllithium (81
Me “?ﬂ_ E1.2 Min hexane) was added over the course of 30

[1- (Z”CHI&'@% m%éﬁényﬂ)ﬁx%ﬁ&iﬁ% §@d|ﬂiéﬂé¥l8ﬁnné he nixture was

a sol ot on met hyl iodide (12.8
A mnxtwrge qf a- MOzsflgmm-Mmtyomeaedéd% opumetbylpvrreh in-3-ylamine

264 Grhatarie AhoTarE Che ol O B B en atseer

temﬁH?Qt&é?éﬁ&hSQrs"‘”ﬂwB rehfidn ma&Eieal s paftRioREd Petwedhddter and ethyl
dried over magnesium sul fate and concentrated. The

aceta& iTheeorgasicpivaseiveas extratied mithdydapeijorinmasiol(2dd), gerd.the extract
was asnfl%%{’hcgodm u}nhh)’(ﬂgxﬂg ls%ﬁmoﬁr (2M). Extraction with ethy! acetate

afforded an organic phase which was dried and concentrated. The product with the
molecular weight of 269.73 (C12H16CIN302) was obtained in this way; MS (ESI): 270
(M+H+).

The exemplary compounds in table 1 were obtained by method A from the appropriate

2-(2-chloroethyl)benzoyl chlorides and the appropriate anilines.

Table 1.
Ex. |Structure Molecular Molecular |ESI-MS
f I ight +
No. ormula weig [M+H]
2 o Ny C25H33N302 407.56 408
oGO
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Ex. Structure Ml ecular Ml ecular ESI-M5 No. formul a

weight [MtH + 2 0 N - C251-133N302 407.56 408 N O
wO0200836993364 PCT/ EP2007/ 001212 104 3 0 C26PGHEBDA7/001212

421.59 422 /% N\ | N 4 0108 H C26H33N302 419.57 420

5 O n C25H33N302 407.56 408 6 O C22H27N30 349. 48 350

NNN7 O N-, C25H32FN302 425.55 426 O/i N\ / NF

8 O  (C22H26CIN302 399.92 400 p/ \ NV / NNC 9 ~.

i . 4 O/ \N~J 10 cl

4-Metho)s ;TR Endall ARGIR® ) S heea neos 534 12
4-MetBdxy-2-metiibenz6ic acidNwak firstly reacted with paraformaldehyde by method
C, and the product was then reacted with thionyl chloride by method B.
4-Methyl-2-(2-chloroethyl)benzoy! chloride was obtained analogously.

Method F

[1-(4-Aminophenyl)pyrrolidin-3-yl]Jdimethylamine

A suspension of dimethyl[1-(4-nitrophenyl)pyrrolidin-3-ylJamine (5.0 g) and
palladium(ll) hydroxide (20% on carbon; 0.9 g) in ethanol (150 mL) was vigorously
stirred under a hydrogen atmosphere (atmospheric pressure) for 3 hours. The catalyst
was then removed by filtration and the filtrate was concentrated. The product with the
molecular weight of 205.31 (C12H19N3) was obtained in this way; MS (ESI): 206
(M+H+). Dimethyl[1-(4-nitrophenyl)pyrrolidin-3-ylJamine was obtained by method E
from 1-fluoro-4-nitrobenzene and dimethylpyrrolidin-3-ylamine.

The following anilines were prepared analogously by method F:
[1-(4-amino-3-methylphenyl)pyrrolidin-3-yl]Jdimethylamine,
4-((3aS*,6aS*)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1-yl)phenylamine;
4-(4-methyl[1,4]diazepan-1-yl)phenylamine;
[1-(4-amino-2-fluorophenyl)pyrrolidin-3-ylJdimethylamine;
4-(7-methyl-2,7-diazaspiro[4.4]non-2-yl)phenylamine;
3-chloro-4-(7-methyl-2,7-diazaspiro[4.4]non-2-yl)phenylamine (the reduction by
method F with palladium (10% on carbon) took place in ethyl acetate with addition of
zinc bromide (10 mol%).

[(R)-1-(4-Aminophenyl)pyrrolidin-3-yl]-(2-methanesulfonylethyl)methylamine
[(R)-1-(2-Chloro-4-nitrophenyl)pyrrolidin-3-yl]-(2-methanesuifonylethyl)methylamine
was dechlorinated and the nitro group was reduced to the amine under the conditions
of method F. The crude product was purified by preparative HPLC. The product with
the molecular weight of 297.42 (C14H23N302S) was obtained in this way; MS (ESI):
298 (M+H+). Since the dehalogenation reaction was incomplete, [(R)-1-(4-amino-2-

chlorophenyl)pyrrolidin-3-yl]-(2-methanesulfonylethyl)methylamine was also isolated.



10

20

25

S C 12 0 ¢, C27H37N304S 499.68 500 ND Nti 0 O ~N
i WD 2007/ 093364 PCT/ EP2007/ 001212 105
Wa@ 2008093384 - 2- ( 2- chl or oet hyl ) benzoyl chl ori de PCT/EP2007/001212
4- Met hoxy- 2- net hyl benzoic &id was firstly reacted
wi t h paraf ormal dehyde by nmethod C, and the product
was then reacted with thionyl chloride by nethod B
4- Met hyl - 2- (2 chl or oet hyl ) benzoyl chl oride was

The 8?&@ %ﬁgg enycﬁ HbYweRpYBE _9?'.87 O‘b]mphzzc:leozs)\was obtained in

pyrroli

this WapMBSESN): GB2 (M+H+).
di met hyl [ 1- ( 4- nltrophenyl)pyrrol|d|n 3-yl]amine (5.0
g) and 1o palladiun(ll) hydroxide (20% on carbon; 0.9

Metrﬁ) @n et hanol (150 nL) was vigorously stirred under a
fd ogen at nosphere (atnospheric pressure) for 3

[(R)-hq@rGhlord 4-ritad pherst) pywakidih13eyi]- (bm&ahéaulﬁ)nybtm)nwhylamme
and the filtrate was concentrated. The_ produ

A mikiige ofRITIZ:EhIaE- St oRheTDBP T (din SrbReNYidgaine (354 ma),

metfiHeRLfElicRen8 (S 14T Al dietlahor FfhL) e tred at room

templiwhmlitr)@&ﬁ ‘lg/h@uash\fdlaﬁlesl\ﬁevferemalpbéatébéofbamd)thfé residue was purified
Itro nzene an rrolirdn

by PrRA SN GPLR Tﬂmc il Beanelecaisamaian 36 Ehvet hod

c14‘it24od|i’430453) was pblained in this way. MS (ESI): 9?? (M

enyl yrrolidi I met ﬁyl am ne
; 4-((3aSs*, 6aS*) 5 nmet hyl hexahyd ropy rrol o[ 3, 4- b]

Me”ﬁ{‘{éolmtlhz: E Fl)hi]nﬁ: grzneggn 1-yl)phenylam ne; 20 [1
R)-1{(8-CRibR0a Zifr b MRS RS lidiRYI- ) fhthylanding! 1 di met hyl am ne

A soluition-afe(Riy1 —(2—,cl?ilomo-dztaitrppherﬁyl)pdj}nmdjdm%-yllmﬂeﬁgaraarmiﬂeacid tert-

butyﬁ%ﬁ;hlh&r@; rﬁgs ,?bgm@{% Zgzgngl (an%lfyo\i/vgg hitxed AR AnddrbBREY acid

(2 mL; alternatively a solution of HCl in dioxane or propanole-2 can be used) and

stirred at room temperature for 5 hours. The reaction mixture was partitioned between

dichloromethane and sodium carbonate solution. The organic phase was dried and

concentrated. The product with the molecular weight of 255.71 (C11H14CIN302) was

obtained in this way; MS (ESI): 256 (M+H+).

[(R)-1-(2-Chloro-4-nitrophenyl)pyrrolidin-3-ylJmethylcarbamic acid tert-butyl ester was
obtained from 2-chloro-1-fluoro-4-nitrobenzene and methyl-(R)-pyrrolidin-3-ylcarbamic
acid tert-butyl ester by method E.

Example 13
6-Butoxy-2-[3-fluoro-4-((R)-3-methylaminopyrrolidin-1-yl)phenyl]-3,4-dihydro-2H-
isoquinolin-1-one
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method F with pall adium (10% on carbon) took place in

ethyl acetate with addition of zinc brom de (10
WOd07093385 PCT/EP2007/001212

[ (R -1-(4- Ami nophenyl) pyrr#l7 di n-3-yl ] - (2- net hanesul f o
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[(R) -1-(2-Chl oro-4-nitrophenyl)pyrrolidin-3-yl]-(2-net
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the nitro group was redL'L_ced to the am ne under the
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dehal ogena action was inconplete,

[(R) -1-(4-am no- 2-
chl orophenyl ) pyrrolidin-3-yl]-(2-methanesul fonyl et hyl)
met hyl ami ne was al so isol ated. WO 2007/ 093364
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411.p2 RE24HERF dIZIOD) avat- obtamedhie tlyis Moy, MG (BSh: 813 (WrekHy | a

mne (384 ng), nethanesul fonylethene (318 ngy) and
met hanol (5 nL) was stirred at room tenperature for

{(R)-4441@48 Stox -ql-éstd-?gg%mg'%-wﬁ Lﬁﬁ@lﬂw-nyfBL%ﬂq%thgﬁn&n I&puyrrolidin-3-

residue was puri y preparative H ct
ylimeihylcarbamicdaid térdbutybiester of 361. 85 i o ( CL4H20CI N3O4S)

4-BLﬂmgfnﬁggﬁgh?oﬁge{hgl)w}lzsoy\?%xfori%’g vsaEsS}e)a:cte?’d6 gy Fnl\é?l!;gc} A with [(R)-1-(4-
amirld- Ritubrdcheyl) By fortsinvaL pRERYI BN edidiich-Batyl b8t Heproduct

sol U
with thiekmolequtarceighb of15 hl .64 ¢BREHYBF PpOrdo Iwasi ebtaingd]indhisyway, MS

1 ] jd tert- 1s butyl ester (560 ng) in

ﬁs'Si%WBﬁﬁ'M% (2 mL) was m xed with trifluoroacetic
acid (2 nm; alternatively a solution of HCl in di oxane
or propanol e-2 can be used) and stirred at room

[(R)l eldpaminias2 dlupseprenybpysolidins-ylbaethylsarkamiciacid tggkbutyl ester
titioned. e . 50di

(R B eohaREA Qur RS eyt S5 AT SR REL i G MR-ty ester was

hydrogenated under the conditions of method F. The product with the molecular weight

of 309.39 (C16H24FN302) was obtained in this way; MS (ESI): 310 (M+H+).

Method |

[(R)-1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-ylJmethylcarbamic acid tert-butyl ester
Sodium hydride (0.6 g) was added in portions to a solution of [(R)-1-(2-fluoro-4-
nitrophenyl)pyrrolidin-3-ylJcarbamic acid tert-butyl ester (4.09 g) in DMF (10 mL). After
gas evolution ceased, iodomethane (2.37 mL) was added dropwise. After 12 hours, the
mixture is partitioned between water and ethyl acetate/hexane (1:1), and the organic
phase is dried and concentrated. The product with the molecular weight of 339.37
(C16H22FN304) was obtained in this way; MS (ESI): 340(M+H+).
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concentrated. The product wth the nol ecul ar wei ght of

255.71 (Cl11 H14CIN3Q2) was 20 obtained in this way; M
W@ BB )933866 ( M+-HH+) . PCT/EP2007/001212

[(R-1-(2-Chloro-4-nitroph#&syl)pyrrolidin-3-yl]nethylc

arbamc acid tert-butyl ester was obtained from

2-chl oro-1-fl uoro-4-nitrobenzene and

nmet hyl - (R)-pyrrolidin-3-ylcarbamc acid tert-butyl

I
(RS -ER BT ek e P s
obtaingd) mheeiidd B frbnal il [Rediflaod-4-riitsotsprizenki andldR) sy riidin-3-ylcarbamic
2007/ 093364 PCT/ EP2007/001212 107 F O, N The
acid deft-byhhesteias cl eaved using hydrogen chl ori de (6N in
i sopropanol) to give {(R)-
1-[4-(6-butoxy-1-oxo-3, 4-di hydro-1
Exarhblesmui nolin-2-yl)-2-fluorophenyl]pyrrolidin-3 5

VT,V TR S St
412 (MiEHE) .
y'}p'%m@@l-‘d’q&?jiﬁ’{aé{’ Bt CEng) - e S

H i soqui nol i n-2-yl)-@-fluorophenyl ] pyrrolidin-3-
yl}rrethyl car Rani c |d t but yl st er 10

(A chl @@n%@l ori de was reacted
henl ) pyrrol i i n-3- yl ] met hyl car bam c
acid ?ert butyl ester. The product wth the nol ecul ar

6- Bdf@)bgﬁf\[%%ggl @4)5%@%%&%8@"&% 9BfdhRAG-3M-bMySro-2H-

isoqliaB)in-I-¢rie Wgs nea&ed withr optremesy figmylethiede yangthioae® hhe product
rbamic acid tert- er , o
with [ﬂawoieq%arpwsﬁbohgﬂf 1 ERERBEFIIRAS) was ottaifetiadhi vay: MS
(ESI? 3% d tert-butyl ester was hydrogenat ed under
he c tlons of nmethod F. The product with the
rml ecul ar weight of 309.39 (C16H24FN302) was obtai ned
trés way; Ms (ESI): 310 (M+H+). 20 Met hod |

)\

Exampl
6-Butoxy-2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-3,4-dihydro-2H-

isoquinolin-1-one
F
O
|
/\/\O

Method J

N,N-Diisopropylethylamine (11.5 mg), acetic acid (5.3 mg), formaldehyde (37% in
water; 7.2 mg) and sodium cyanoborohydride (5.6 mg; polymer-bound material can
also be employed as an alternative) were successively added to a solution of a 6-
butoxy-2-[3-fluoro-4-((R)-3-methylaminopyrrolidin-1-yl)phenyl]-3,4-dihydro-2H-
isoquinolin-1-one (hydrochloride; 40 mg) in THF (2 mL). After 12 hours, volatiles were
removed and the residue was purified by preparative HPLC. The product with the
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[(R -1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-yl]nethylc

arbamc acid tert-butyl ester Sodium hydride (0.6 g)
worw7agided in portions to a solution of PCT/EP2007/001212

[(R-1-(2-fluoro-4- 109

ni trophenyl)pyrrolidin-3-yl]carbamc acid tert-butyl

ester (4.09 g) in DVF (10 nL). After gas evolution

ceased, iodonethane (2.37 nL) was added dropw se.

; I t .
o veld 9 o [ TR 3o Pt R P IR URE - 428
(M+kphpse is dri ed and concentrated. The product with the
nol ecul ar wei ght of 339.37 (Cl16H22FN304) was obt ai ned
in this way; MS (ESI): 340(MtH+). WD 2007/ 093364
Exarﬁ {%02007/ 001212 108
1- (2- Fl uor o-4-nitrophenyl)pyrrolidin-3-yl]carbam

6- Bu¢o>ep24{31ﬂe|bte B {R)-3€isbpropytmethy naino gy rivjidimet lyGoh&nyily-8 -
Exanpl e 14 F
6- But oxy- 2- ( 3- fdyuor o- 4- ( 2- met hanesul f onyl et hyl
/jgj[lgo/rn l-one F O j(;
[tN & N1
2 Xy<R- 3 por 0- 4- ((R) - 3- met hyl am nopyrrolidin-1-
/mﬂw ]-73, 4-di hydro- 2H 10 i s6quihol i n-1-one was
- (5138 12)((NRS- ' ! i 1 WA -3(
6-B %’ mﬂy)%%gx(ﬁg? éﬁ%%@‘ﬁﬁobﬂr&mﬁ 14Mphelf]-3(4dlhydro-2H
nsoqﬁianmdx%éZ(t{ydwc(HR)ricﬁa d/i/aaetduiplcﬁm‘lyl afiyylated iwiirnacntgme) bgnfiethod J.

2-di fl uoro-4-nitrobenzene and
d'hyqfﬁy-?'ﬁ;ﬁ‘?%i'n‘w’h ®N¢ carbamic acid tert-butyl ester. s

) met hyl am no] p

yl } phenyl }<3,.4

reacted with nethanesul f onyl et hene by nmethod G The

product wth the nol ecul ar weight of 517.67
The ﬂlrjé) ytl\é 6Iecgl elg t20|f_|-455%q%2|j/?-|d6|?=l\i138ﬂ was og)talned in this
way; MS (ESI): 454 (M+H+).
Example 17

6-Cyclopropylmethoxy-2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl}-3,4-

dihydro-2H-isoquinolin-1-one

F
° SN
N
D/\O/%N N\/
Method K
A solution of 2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-6-hydroxy-3,4-
dihydro-2H-isoquinolin-1-one (60 mg) in NMP (1.5 mL) was mixed with cesium
carbonate (44 mg) and cyclopropylmethyl bromide (18.3 mg) and heated at 60°C for
5 hours. The reaction mixture was filtered and concentrated. The residue was purified

by preparative HPLC. The product with the molecular weight of 423.54
(C25H30FN302) was obtained in this way; MS (ESI): 424 (M+H+).
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O Method J 20 N, N-Di i sopropyl ethylam ne (11.5 nyg),
acetic acid (5.3 ng), fornal dehyde (37%in water; 7.2
worgdo7amiesodi um cyanobor ohydri de (5.6 ng; pol yrer/ERPmOTION1212

material can also be enpldtied as an alternative) were

successively added to a solution of a 6-

but oxy-2-[ 3-fl uoro-4-((R)-3-net hyl am nopyrrolidin-1-yl

) phenyl ] - 3, 4-di hydro- 2H i soqui nol i n-1-one
Met Igrochl oride; 40 ng) in THE (2 nL). After 12 hours,

vol atiles were 25 renoved and the residue was purified
2-[4400R)1B-Blirae thiylaminbPlu@olidie -y)-8dlustrophdry|jt8+ay dOxy-3,4-dihydro-2H-
. 2007/ 093364 PCT/ EP2007/001212 109 nol ecul ar wei ght of
isoquinglild-QN&5H32FN302) was obtained in this way; M

A mikfert 20(1‘))%33g(l?éﬁﬂ%)gtrhg%ﬁﬁbz?rré@ﬁgo )-3:fluorophenyll-6-methoxy-3,4-
dihydéwﬁﬂgyisonztj;l_mmypymel (P;B g)lancy h]/qixlmgce)ylb}rer&jd% (48% strength in water,;

I ro- I soqul I n-1-o0one N/ I'N ) )
140 GuLiasgeaiep 31 AP0 (oI 0y1Sa T heORp esRABHgR Fekiian yas. adjusted

| . - di i ' . - . .

to phy ORAETodurh o RYE i 10 TP pRRipiBnd uhftinered off it
suctioy, washed with wé@e uptilovauttal aind _rdrieUeTheIpegducawvimeﬁhghholebular
weighaf 369 4642 pizas N2\ Ha o inbdgn this'why, METESN 570 (M+++).

6- Cycl opropyl met hoxy- 2-[ 4- ((R) - 3-di met hyl am nopyrrolid
in-1-yl)-3-fluorophenyl]-3, 4-
2-[4-4(Ryy3+Dime thyilaro moppodlidin-i-yihd-flioraphenyl]-6-methoxy-3,4-dihydro-2H-

isoquinolin-1-one

2-(2-Chloroethyl)-4-methoxybenzoyl chloride was reacted with [(R)-1-(4-amino-2-
fluorophenyl)pyrrolidin-3-yl]Jdimethylamine by method A. The product with the
molecular weight of 383.47 (C22H26FN302) was obtained in this way; MS (ESI): 384
(M+H+).

[(R)-1-(4-Amino-2-fluorophenyl)pyrrolidin-3-ylJdimethylamine
[(R)-1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-ylJdimethylamine was hydrogenated by
method F. The product with the molecular weight of 223.30 (C12H18FN3) was
obtained in this way; MS (ESI): 224 (M+H+).

[(R)-1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-ylJdimethylamine
2-Difluoro-4-nitrobenzene was reacted with dimethyl-(R)-pyrrolidin-3-ylamine by
method E. The product with the molecular weight of 253.28 (C12H16FN302) was
obtained in this way; MS (ESI): 254 (M+H+).

1,2-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-6-hydroxy-3,4-dihydro-2H-
isoquinolin-1-one was reacted with the appropriate alkyl halides by method K, and the

exemplary compounds in table 2 were obtained.
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Example 24

2-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-6-(4-methylpiperidin-1-yl)-3,4-

dihydro-2H-isoquinolin-1-one

@%@O\K
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[(R -1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-yl]dinethy
| am ne was hydrogenated by 20 nethod F. The product
WowRao/oeize4 nol ecul ar wei ght of 223. 30 ( CL2H18FNB)T/HRR07/001212

obtained in this way; M5 (B3l): 224 (MrH+).

[(R -1-(2-Fluoro-4-nitrophenyl)pyrrolidin-3-yl]dinethy

| am ne 2-Difluoro-4-nitrobenzene was reacted with

di met hyl - (R)-pyrrolidin-3-ylam ne by 25 nethod E. The
Metrﬁjreo,guct with the nol ecul ar wei ght of 253.28

HI6FN3O2) was obtained in this way; M5 (ESI): 254

A mli(Mfé%T trlﬂllo?orﬁét-ﬂahgisulﬁorﬁt ﬁehfw-[ﬁ«ﬂ)@dlmelhyldhﬁndpyrrolldm 1-yl)-3-
-yl )-3-fluorophenyl]-6-hydroxy-3, 4-di hydr 0- 2H

fluorp@f@wlhaom 22 Sohletiaty craisequutot-61 e rz%mgararﬁit e

d 3
o pc T B TR 780! or £ i yere
evapordteBrRAN T hededidi? wdsl purifieabbye peparativeSHPUCt The product with the
Mol ecul ar fornul a Mol ecul ar

| - No. .wei.ght M-H] +
moleggia; WeightaANIED (S HS HANADE Was Gbtaingdin Thisinay M LES): 451
(M_,_% H32FN303 441.55 442 p~p/ \ N\ / N, 1 20 p F
H36FN302 465.62 466 21 p F C26H32FN302 437.56 438
p/ N\/N-"N' 22 p F C25H32FN302 425.55 426 /-O N\ /
Nr|.1 23 p _F C26H34FN302 439.58 440 ~p / \ N/,
Meth@d &, Exanpie 24 5

Tnﬂ@ %ﬁkg ria?esﬁlf% el ¢ rI(Qﬂ%ﬁfrﬁéﬂh?la{mlﬁoﬁlr}olﬁfﬁ HUAY- 8/ RRophenyl]-

1-0x0-1,2,3,4-tetrahydroisoquinolin-6-y! ester

Trifluoromethanesulfonic anhydride (2.06 g) was added to a solution of 2-[4-((R)-3-
dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-6-hydroxy-3,4-dihydro-2H-isoquinolin-1-
one (1.5 g) and pyridine (0.64 g) in dichloromethane (40 mL) at 0°C. After 30 minutes,
the mixture was partitioned between water and dichloromethane, and the organic
phase was dried over magnesium sulfate and concentrated. The product with the
molecular weight of 501.50 (C22H23F4N3048S) was obtained in this way; MS (ESI):
502 (M+H+).

Example 25
2-[4-((R)-3-Dimethylaminopyrrolidin-1-yi)-3-fluorophenyl]-6-(4-methoxypiperidin-1-yl)-
3,4-dihydro-2H-isoquinolin-1-one

O F
\
Saag¥etew
|
Trifluoromethanesulfonic acid 2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-
1-0x0-1,2,3,4-tetrahydroisoquinolin-6-y| ester was reacted with 4-methoxypiperidine by

method N. The product with the molecular weight of 466.60 (C27H35FN402) was
obtained in this way; MS (ESI): 467 (M+H+).
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di hydro-2H-isoquinolin-1 -one O FN/ \ N/ NN W
2007/ 093364 PCT/ EP2007/ 001212 112 Method N A mi xture
w@tooriopI3b4ior onet hanesul foni c aci d PCT/EP2007/001212
2-[4-((R)-3-di met hyl am nop¥3rol i di n-1-yl) - 3-
fl uor ophenyl ] -1-o0xo0-1, 2, 3, 4-tetrahydr oi soqui nol i n-6-yl
ester (75 ng) and 4-nethylpiperidine (0.7 nL) was
heated at 100C for 4 hours. Volatiles were 5
ated of f. The residue was purified by
Exarﬁ¥@% ative HPLC. The product with the nolecul ar
2-[4- ()N DirméthRniABp{ i3 8)fluvpspEnyierpiperidirt-hiys-3 4-dihydro-
[_m?; \Y/S] ggl): 4&% (M+H+) . Met hod Sy?o Plp » Y
2H-isgquinQler b®e€hanesul f oni ¢ aci d
2-[4-((R)-3-di nmet hyl am'lpopyrrol i din-1-yl)-3-fluorophen
1-o0x0-1, 2,8, 4-t et yahydroi soqui nol i n-6-yl ester

ol c an ide (2.06 g) was added
R
7~

hydr oxy- 3, - di hydro- 2H i soqui no
lin-1 - one (1.5 g) and pyridine (0.64 g) in

TrifcremeRanasuoBle asit 21 Ghenciroe et iaapyroli T -¥1-5Juoropheny -
en . |

o PR TR SRR s BOERE WA piter@hety”

mettidueN. Tiné peadunt withi thamalcalan welyHt 02 2B HBACABHI3RNEOD) was

obtaRR S il M (MY oG RR)) 502 (et 20
2-[4-((R)-3-Di net hyl am nopyrrolidin-1-yl)-3-fluorophen

yl]-6-(4-methoxypi peridin-1-yl)-
Exargple-2lf hydr o- 2H i soqui nolin-1-one OF ON N\ N i

6-Cyclopropylethynyl-2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-3,4-

dihydro-2H-isoquinolin-1-one

v/i’%d’@y

Method M

Ethynylcyclopropane (10.5 mg), triphenylphosphine (8.4 mg), cesium carbonate

(104 mg), bis(triphenylphosphine)palladium(ll) chloride (5.6 mg) and copper(l) iodide
(6.1 mg) were successively added to a solution of trifluoromethanesuifonic acid 2-[4-
((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-1-oxo-1,2,3,4-
tetrahydroisoquinolin-6-yl ester (80 mg) in NMP (2 mL). The mixture was heated at
85°C for 4 hours. The reaction solution was concentrated. The residue was purified by
preparative HPLC. The product with the molecular weight of 417.53 (C26H28FN30)
was obtained in this way; MS (ESI): 418 (M+H+).

Reaction of trifluoromethanesulfonic acid 2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-
fluorophenyl]-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl ester with the appropriate

alkynes by method M resulted in the exemplary compounds in table 3.



Tri fl uoronet hanesul fonic acid
2-[4-((R)-3-di net hyl am nopyrrolidin-1-yl)-3-fluorophen
W@ §o7/02864.- oxo- 1, 2, 3, 4-t et r ahydr oi soqui nol i n- 6PFT/ERBDE001212
was reacted with 4-nethoxypidperi dine by nethod N. The
product wth the nol ecul ar wei ght of 466. 60
(C27H35FN402) was obtained in this way; Ms (ESI): 467
(MrH+) . WD 2007/ 093364 PCT/ EP2007/001212 113 Exanple
26
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2-[4-((R)-3-di met hyl am nopyrrolidin-1-yl)-3-fluorophen
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reacted with piperidine by nmethod N. The product with
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was obtained in this way; M5 (ESI): 418 (MrH+).
Reaction of trifluoronethanesul fonic acid
WQ@2¢4044093R) - 3- di et hyl ami nopyrrolidin-1-yl)-3- PSI/EP2007/001212

fl uor ophenyl ] -1-oxo- 1, 2, 3, #15t et r ahydr oi soqui nol i n- 6-yl
ester with the appropriate alkynes by nmethod M
resulted in the exenplary conpounds in table 3. WO
2007/ 093364 PCT/ EP2007/ 001212 114 Table 3. Ex.
Structure Ml ecular fornmula Ml ecular ESI-M5 No.
wei ght [MrH + 28 0 F C26H30FN30 419.55 420 IN
xaple3N. 29 0 F C25H28FN302 421.52 422 30 0 F
C27H32FN30 433.57 434 N, N 31 o F C28H32FEN30 445. 59

6-(4-fzroropRenyibR-[4(R)-B-cimetytamisosp i ridis 14963-finoropheny-3,4-

iy GRS 882 436 NN 35 © F coorparngo

453.56 454 N, N 36 0 _ /F\ 0O F C25H28FN302 421.52 422

g Sogesew

Method O

4-Chlorophenylboronic acid (18.7 mg), cesium carbonate (39 mg) in water/ethanol
(0.5 mL/0.5 mL) and tetrakis(triphenylphosphine)palladium (13.8 mg) were
successively added to a solution of trifluoromethanesulfonic acid 2-[4-((R)-3-
dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl
ester (60 mg) in toluene (2 mL). The mixture was heated to reflux for 2 hours. After
cooling, the organic phase was separated off and concentrated. The residue was
purified by preparative HPLC. The product with the molecular weight of 463.99
(C27H27CIFN30) was obtained in this way; MS (ESI): 464 (M+H+).

Example 38
2-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-6-(4-fluorophenyl)-3,4-
dihydro-2H-isoquinolin-1-one

Q0 ON@:@T/

Trifluoromethanesulfonic acid 2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-
1-0x0-1,2,3,4-tetrahydroisoquinolin-6-y| ester was reacted with 4-fluorophenylboronic
acid by method O. The product with the molecular weight of 447.53 (C27H27F2N30)
was obtained in this way; MS (ESI). 448 (M+H+).



10

15

20

25
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6- (4- Chl or ophenyl )-2-[4- ((R) -3-di net hyl am no-pyrrolid
wWm2@7/40933p4 3- f | uor ophenyl ] -3, 4- di hydr o- 2H i sogedTEP1007/001212
-one 0O FC NN 5 Method 0164- Chl or ophenyl boroni c acid
(18.7 ng), cesium carbonate (39 ng) in water/ethano
(0.5 nm./0.5 nL) and
tetraki s(triphenyl phosphine)pal I adi um (13.8 ng) were
Exa@ﬁ #gce55|vely added to a solution of
uor onmet hanesul fonic acid 2-[4-((R)- 3-
2- {4%4@%&%6% N gllYpgrotidinyl yﬂ;awédyl}m-bnfwme b -dinyaio-2H-
2,3 t et rahydroi soqui nolin-6-yl ester (60 ng) in
SOQWBPUbﬂé"FQ nL). The nmixture was heated to reflux for 2

hours. After cooling, the organic phase was separated
of f and concentrat@d. T i due was urified by
preparati ve—R ! . . { t ecul ar
i ght of ICl FN30) obtiai negy i n
M ; M HH) Exan'&\e/
2-14-((R i met byl am nopyrrolidin-1

-yl)-3-fluorophenyl]-6-(4-fluorophenyl)- 3, 4-
di hydro-2Hisoquinolin-1 -one O FF _ INN 20
Tri fl uoronmet hanesul fonic acid
6- BuZoMZM«‘R) -oxogy melidity 1ay1) phepy 1] +304-idih yaird-2H- i)soaufruounmoon@ was

{%Js- 1-oxo-1, 2, 3, 4-t etrahydroi soqui nol i n-6-yl est
reaclpsbwite uBerazin- i VIEthAReRe Braithedonhe Predal with thermelecular

weighiofifgo B EASHIENIDS) Wips PhEfiedtn S Al 1 (RSP-AF) (et

448 (MrH+) . WO 2007/ 093364 PCT/ EP2007/ 001212

6-Butoxy-2-[4-(3-oxopyrrolidin-1-yl)phenyl]-3,4-dihydro-2H-isoquinolin-1-one

A mixture of 6-butoxy-2-[4-(1,4-dioxa-7-azaspiro[4.4]non-7-yl)phenyl]-3,4-dihydro-2H-
isoquinolin-1-one (1.40 g), p-toluenesulfonic acid (67 mg) and acetone (40 mL) was
boiled under reflux for 12 hours and then concentrated. The residue was partitioned
between sodium carbonate solution and ethyl acetate. The organic phase was dried
and concentrated. The product with the molecular weight of 378.48 (C23H26N203)
was obtained in this way; MS (ESI): 379 (M+H+).

6-Butoxy-2-[4-(1,4-dioxa-7-azaspiro[4.4]non-7-yl)phenyl]-3,4-dihydro-2H-isoquinolin-1-
one

4-(1,4-Dioxa-7-azaspiro[4.4)non-7-yl)phenylamine was reacted with 4-butoxy-2-(2-
chloroethyl)benzoyl chloride by method A. The product with the molecular weight of
438.57 (C26H34N204) was obtained in this way; MS (ESI): 439 (M+H+).

4-(1,4-Dioxa-7-azaspiro[4.4]non-7-yl)phenylamine

Trimethylchlorosilane (9.3 g) was slowly added to a solution of 1-benzyl-3-
pyrrolidinone (5.0 g) in dichloromethane (30 mL) and ethylene glycol (2.67 g). After

18 hours, the mixture was poured into sodium hydroxide solution (1N). The organic
phase was separated off, dried over magnesium sulfate and concentrated. The residue

was dissolved in methanol (30 mL), and ammonium formate (5.2 g) and palladium
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2-{4-[3-(4-Acetyl pi perazin-1-yl)pyrrolidin-1-yl]phenyl

WO 2@7but3exy- 3, 4- di hydro- 2H i soqui nol i n- 1- one BCT/ERRBIZ001212

NOONS s 117

6- But oxy- 2-[ 4- ( 3-oxopyrrolidin-1-yl)phenyl]-3, 4-di hydr
0- 2Hi soqui nol in-1-one was reacted with '

1- pi perazi n-1-yl ethanone by nmethod J. The product with

hydréﬁﬁg?ﬁé Céjrlhgérﬁo\éegggﬁn@&v% %%tfd%d( ﬁgﬁﬁﬁﬁg @as‘i@&led under reflux

for 8570%% GHtered BAd canexstrated of heltdsidue was reacted with 4-

henyl ] - 3, 4- di hydr o- 2H i soqui nolin-1 -one

A
ﬂuorqmi(rpBe@zeﬁe by method . Hydrogenation was finally carried out by method F.

The S t&gltcgm%tpﬁpéf‘rb&%@a‘d\glgmt éf ?%ﬁ%?'(gqgﬁ1%%§d)w£ wt%?r@(j in this

way; mng@pQqu(fvmﬂq acid (57 ng) and acetone (40 nlL) was

' ed under reflux for 12 hours and then
concentrated The resi due was partltloned bet ween

e SRR E0R, G S R AMOSAN AF PRt o

oxop?h@dclmﬁl\zllgbheﬁw}% MlﬁVdHOEQH-\I@CQMOImH-bﬁ& &l the appropriate

was obtained in this way; M5 (ESI): 379
ethod

6- But oxy- 2- [4 (1, 4-di oxa- 7-azaspi ro[ 4. 4] non-7-yl ) pheny
|']-3, 4-di hydro-2Hi soqui nolin-1- one 20

Tablé4( 1, 4- Di oxa- 7- azaspi ro[ 4. 4] non-7-yl ) phenyl am ne was

reacted with 4-bhut OX Y= 2. (’)- chl oroet h\/l \ benzoyvl

IS AR RN~ |

Ex. dSteictste by method A The pligieeulani th t haolepilagul |[&SI-MS
wei ght of 438.57 (C26H34N2D4) was obtaijned in thils
No May; M5 (ESI): 439 (MrH+). formula weight M+H]*
4- (1, 4-Di oxa- 7- a;aspi ro[ 4. 4] non-7- yI ) phenyl amlne £5
20 Frmethytchtorositanme (93 g();?_y\@ 3 10 [agg
dol ution ofO N3p Pyr |none 5.0 @) in
di chi-og (30w and| et hyl ene glylcol (2.67{g).
After 1 ours the m xture was poured jnto sodi um
Rydr oxi de sol ut i on (1 N) The organic phase was
41 geparated of f MhQP8HBUNBOUS eB1d .6od 512
concent@af@ﬁ@r
42 o PN C29H38N403 [490.65 491
NSNN-N
A~ O
43 o BN C27H35N303 |449.60 450
N N 0
/\/\O,@NQ Q’
44 o PN C28H37N303 |463.63 464
N
/\/‘O’CC/NO N\Jo
45 C30H40N40O3 |504.68 505

o N’}N o
g ,@NO ,\\‘N\E
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was di ssolved in nethanol (30 niL), and anmmoni um
formate (5.2 g) and pal |l adi um WO 2007/ 093364
weON/aPBe07/ 001212 117 hydroxi de (10% on car bpeT/EBD07/001212
ng) were added. The mi xtur&8was boil ed under refl ux
for 8 hours, filtered and concentrated. The residue
was reacted with 4- fluoronitrobenzene by nethod E.
Hydr ogenati on was finally carried out by nethod F.
The product with the nol ecul ar wei ght of 220.27
(C12H16N202) was obtained in this 5 way; M5 (ESI):
Exardple 46ViH+) . The exanples in table 4 were obtained
nalo ously om 6- but oxy-2-[ 4-(3- oxopyrrolidin-1
24-{JDyBR £

§ﬁ9twylasnwoavnﬁ9l¢m@r1zw sIb@ieriNYH=toxende2. 8t t he

te"aﬁ? : ﬁiﬂ*’f‘%ﬁ&%ﬁ%ﬁ% 4549 Bloeptipstiliids, T
wei ght [M+H] + 40 0 C27HB5N304S 497.66 498 41 0C
C28H37N304S 511.69 512 NLj' ¢ 42\ C29H38N403 490. 65

491 - | ~~ ND N~ © \\ A3 H35N303 449. 60

450 /\ D- 44 N~ /(C2 p7N303 463 \63 464 N ON 1~
CLO N

<
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Method P

TOTU (49.5 mg) was added to a mixture of 2-[4-((R)-3-dimethylaminopyrrolidin-1-yI)-3-
fluorophenyl]-1-oxo-1,2,3,4-tetrahydroisoquinoline-6-carboxylic acid (60 mg), in
N,N-diisopropylethylamine (26 yL) and NMP (1 mL) at 0°C. After 10 minutes,
cyclopentylmethylamine (15 mg) was added, and the mixture was stirred for 4 hours.

The reaction mixture was then partitioned between sodium bicarbonate solution and
ethyl acetate. The organic phase was dried over sodium sulfate and concentrated. The
residue was purified by preparative HPLC. The product with the molecular weight of
478.62 (C28H35FN402) was obtained in this way; MS (ESI): 479 (M+H+).

2-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl}-1-oxo-1,2,3,4-
tetrahydroisoquinoline-6-carboxylic acid

A mixture of 2-[4-((R)-3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-1-oxo-1,2,3,4-
tetrahydroisoquinoline-6-carboxylic acid methyl ester (0.80 g), sodium hydroxide

(78 mg), methanol (20 mL) and water (10 mL) was boiled under reflux for 2 hours and
then concentrated. The product with the molecular weight of 397.45 (C22H24FN303)
was obtained in this way; MS (ESI): 398 (M+H+).

2-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)-3-fluorophenyl}-1-oxo-1,2,3,4-
tetrahydroisoquinoline-6-carboxylic acid methyl ester
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2007/ 093364 PCT/ EP2007/ 001212 118 Exanple 46

wQ 2004409338 - 3- Di net hyl am nopyrrolidin-1-yl) - 3-f PODEROBN1212
yl]-1-o0xo0-1, 2,3, 4- tetrahydoi soqui nol i ne-6-carboxylic
acid cyclopentylnethylamide F O NN NNO5 0 Mthod
P TOTU (49.5 ng) was added to a m xture of
2-[4-((R)-3-di net hyl am nopyrrolidin-1-yl)-3-

. ophenyh]. L t i S Lhpl L ne-6-
Tnet&&%ﬁﬂ@?i@ﬁ élt)iaolru%(tggﬂyg%(f’rpﬁfp]égo(%‘ﬁﬂg’)%&e SHHUIR & A€ of
trifludkotheéthasesulfapyd 8¢ib\2-@ni(RE-3(Rmettylamirbpyivilidih- 1y h)3-fdorophenyl]-

0OC. After 10 m nutes, _ cyclopentyl nethylam ne (15 rrg[)
1-oxQels2 SeftrairahyAEis eRuiRPHR-Bryé eskes (30iF)r @&Xﬁ 630 mLjgpdgnethanol
(25 rﬁhg.fh%%ﬂt% Néébéé%d"ﬁ%d"&euﬂ a‘ﬁaél}t%ﬂa?@%ﬂd??%%%ﬁmosphere
sodi um bi'carbonat e sol ution and ~ethyl "acetafte. e

(5 bar m16 houwisa¥ he Wasledr aretidestanpesded nesdtichahixtwedvas partitioned
concentrated. The residue was purified by preparative
betweenwatenang e @cetate nlheergapichase wag dgee ayer ggdium sulfate

and ?@%ﬁre&%%ﬁ%@ wieDuRREAbY prepdtalitl FPMY THSbroduct with the

mole2ulaf-Weight -4 1n48 (92 B2 BINSOBDWadiobtdingd )in thi$ Wagr MSEESI): 412
yl g -1-oxo0-1, 2, 3, 4- tetrahydroi soqui nol i ne-6-carboxylic
(M+BE).d A nixture of
2-[4-((R)-3-di net hyl am nopyrrolidin-1-yl)-3-fluorophen
yl]-1-o0xo0-1,2,3,4- 20
Exat efr ydr oi soqui nol i ne- 6-carboxylic acid nethyl ester
TB. g), sodium hydroxide (78 ng), nethanol (20 nl-)

6-8%-2@4%3-dﬁrﬂ@tﬂﬂarhin‘d@?rr@ﬁdihﬂldyl)lﬁofﬁforéﬁfénw-ir@-ﬁsobdﬂmlﬂfns1 -one

then concentrated. The product with the nol ecul ar

wei ght of 397.45 (C22H24FN303) S obtained in this
way; Ms (ESI): 39%(I\/H-H+ /

N: ﬁ\N
\

N
/\/\O _

n-Butyllithium (2.6M in toluene; 0.70 mL) was added to a solution of
N,N-diisopropylamine (184 mg) in THF (30 mL) at —-78°C. After 10 minutes, 4-butoxy-
N-[4-(3-dimethylaminopyrrolidin-1-yl)-3-fluorophenyl]-2-methylbenzamide (0.30 g) was
added, and the mixture was stirred at —78°C for 30 minutes and then warmed to—-20°C.
DMF (53 mg) was added, and the reaction mixture was hydrolyzed after a further

30 minutes with hydrochloric acid. The reaction mixture was partitioned between
sodium carbonate solution and ethyl acetate. The organic phase was dried over
sodium sulfate and concentrated. The residue was purified by preparative HPLC. The
product with the molecular weight of 423.54 (C25H30FN302) was obtained in this
way; MS (ESI): 424 (M+H+).
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2-[4-((R) -3-D net hyl am nopyrrolidin-1-yl)-3-fluorophen
W@ kjo7D933%0- 1, 2, 3, 4- tetrahydroi soqui nol i ne- 6- cRCBRYI07/601212
acid nethyl ester WO 2007/ @®3364 PCT/ EP2007/ 001212
119 Triethylamne (1.0 g) and then Pd(dppf)Cl2 (365
nyg) were added to a m xture of
trifluoromethanesul fonic acid

4By N e YT ROBIh AT P sthibido by el BBREdmice

4-ButcddyS2-methivEnt &6 atld was deadted aithl [1((3%arminb-2 -Tberdphéhyl)m/rrolldln-

was heated at 50C in an autocl ave under a

3-yldimastylamine by n(@h%ﬂ Tmrpredh@tufwﬂw thﬂqr@olga@@paéavqg@t of 413.54
b
24T a5 PRI I Bl L WPTESE AN, or i ea”

over sodi um sulfate and concentrat ed. The residue was

purified by preparative HPLC. The product with the

nol ecul ar wei ght of 411.48 (C23H26FN303) was obt ai ned

inthis way; Ms (ESI): 412 (MtH+). 10 Exanpl e 47
ExarépBuA®xy- 2- [ 4- ( 3- di net hyl ami nopyrrol idin-1

61448 ’e;qﬁaré'eﬁ%urﬁ{‘oswoﬁméf 2Bt S B b -flsnol2 3-

c]pyr?&ﬁ@d a solution of N, N-diisopropylamne (184 ny)
n THE (30 nL) at -78C. After 10 mi nutes, 4-butoxy-

N-[4(3 dlmathylamnopyrroll 1y|) 3f|uoropheny|]
and the m xture

tes and t hen war ned
added and the reaction

ter a further 20 30 m nutes
acid. The reaction m xture was
partltloned between sodi um carbonate sol ution and
ethyl acetate. The organi ¢ phase was dried over

Firstly 3-methyl-5-p-tolylthiophene-2-carboxylic acid was reacted with
paraformaldehyde by method C1, and then the product was treated with thionyl
chloride by method B. The resulting 3-(2-chloroethyl)-5-p-tolylthiophene-2-carbonyl
chloride was finally reacted with [(R)-1-(4-aminophenyl)pyrrolidin-3-ylJdimethylamine
by method A. The product with the molecular weight of 431.60 (C26H29N30S) was
obtained in this way; MS (ESI): 432 (M+H+).

3-Methyl-5-p-tolylthiophene-2-carboxylic acid

A solution of 3-methyl-5-p-tolylthiophene-2-carbaldehyde (2.6 g) in 1,4-dioxane

(30 mL) was mixed with a solution of sodium dihydrogenphosphate (5.77 g) in water,
and sulfamic acid (1.87 g) was added. At 10°C, a solution of sodium chlorite (1.52 g) in
water (20 mL) was added dropwise in such a way that the temperature did not rise
above 10°C. Twenty minutes after the addition was complete, sodium sulfite (1.98 g)
was added and the mixture was stirred for 15 minutes. The reaction mixture was
acidified with hydrochloric acid and extracted with ethyl acetate. The organic phase
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sodi um sul fate and concentrated. The residue was
purified by preparative HPLC. The product with the
wondeoadzas wei ght of 423.54 (C25H30FN302) was POT/&PMOTI001212
inthis way; M5 (ESI): 42#1( M+H+). 25 WD 2007/ 093364
PCT/ EP2007/ 001212 120
4- But oxy- N-[ 4- (3-di met hyl am nopyrrolidin-21-yl)-3-fluor
ophenyl ] - 2- et hyl benzam de 4- But oxy- 2- met hyl benzoi c
was ?fiéf 2\“@%0{}12@@&?@8‘3?@9 rodtllc)t with the molecular weight of 232.30
(C1qum)mabybwiﬂmintm|§mathSF<EST)ne3ar(wwt+t). with the
nol ecul ar wei ght of 413.54 (C24H32FN302) was obt ai ned
inthis way; MS (ESI): 414 (M+H+). 5 Exanple 48
6-[4- ((R) -3-D net hyl am nopyrrolidin-1

o e U L P T
sorfofc o kot Sl AL 41 Gl i, Ponr

Tran%.h? mmﬂwzl)h%@stg) gL attddhwithdaRithy lsHE i digniBYacid by

e result

metitod &1 produshi {15 proleguanweighhof1L38 4E3HIROS was obtained
hl I t ed th
in th'[%(v?é)r IM?AESF} 2222@% ;)S;ur:rgl [ \élv: n- 3-yl ] di net hyl am ne

by nmethod A The product with the nol ecul ar wei ght of
431. 60 (C26H29N30S) was obtained in this way; M
(ESI): 432 (MtH+) .

Exargpleetthyl| - 5- p-t ol yl t hi ophene- 2-carboxylic acid 20 A

o1 P BB aBab i O B uoS ARAG

7-ongol ution of sodi um di hydr ogenphosphate (5.77 g) in
water, and sulfamc acid (1.87 g) was added. At 10C,
a sol ution of sodium chlorit 52 g) in

Oy &

3-(2-Chloroethyl)-5-p-tolylthiophene-2-carbony! chloride was reacted with 4-(4-methyl-
[1,4]diazepan-1-yl)phenylamine by method A. The product with the molecular weight of
431.60 (C26H29N30S) was obtained in this way; MS (ESI): 432 (M+H+).

According to Method N, trifluoro-methanesulfonic acid 2-[4-((R)-3-dimethylamino-
pyrrolidin-1-yl)-3-fluorophenyl]-1-oxo-1,2,3,4-tetrahydro-isoquinolin-6-yl ester was
reacted with various amines. The compounds presented in Table 5 were obtained.



water (20 m-) was added dropwi se in such a way that
above 10C. Twenty

the tenperature did not
woreevanesseaf t er the additi on was conpl ete,

rise

sulfite (1.98 g) 25 was adt®d and the m xture was

stirred for

15 m nut es.

The reacti on m xture was

acidified with hydrochloric acid and extracted with

sodi POT/EP2007/001212

et hyl acetate. The organi ¢ phase WO 2007/ 093364
Tablggr/ EP2007/ 001212 121 was dried and concentrated. The
roduct with the nol ecul ar wei ght of 232.30
Ex. (&1 3H 2028) was obtalnedlntrlgd_B E - 233
(% 3- Met hyl - 5- p-t ol yI t hi R'é'ﬁé[fé’f'@é{faoi"g]@ﬁy%é §SI-MS
No.5- Br om) 3- et hyl t hi ophene- 2- clar bal dehyde (Sm,@i?h{l, +H]"
gt al., J. Chem Soc. Perkin ([Trans. 2, 1972
1866-9) was reacted with 4-net hyl phenyl boroni ¢ aci djby
met hod J. The product with the nol ecul ar wej ght of
416. 30 (C13H12(B) was obt ai nel@27Ha4ERE Q2 way[478E0( ES[480
50217 ‘ -'o 49
q-[ 4- 4 \ Q ' pan-{1-yl ) phenyl ] -2} p-tolyl {5,
g- di hydr o- 4H- i eno[ 2, 3'c]pyrfdin- 7-one 0] N\---
N7 Is ] [C25H31FN402 438,55 439
3- (2oChl or m\gl yl t hj ophene- 2- car bpnyl
514hl orild akt gty b 4- (f#- et hyl -
[11, 4]di azepa -y phenyl am ne by nmet hod A.{ The
IUUUbl W lII lIIC IIUI CL.UI al JJ. 0
2
(C26H29N308 @s obt a ed |n (%'H?’EFNE)OL M5 ( §1 o 246
52 (|M+Hy) Jbod N
trifluo rre hane fom\c acid
—[4 \\R} J UI llb‘lllyl dlll o- LU H 0FN502 51'55 52
Ayr r o}-di 3 fl uorophenycﬁ5 ]3. 0XO0- B, 4-tetr ?1
53dro *INSO e ter wak react ed VVI t h vari ous
am The ds présented in Table 5 here
_dbtaned. WO 2007/093364 BCTI FP2007/ 001212 | 129 Tath e
5. Ex Structure Enpirical fofGRoHI3RN#@ES| a[S0RSH- Vs (501
e | Ao OO0y
o . C26H32FN502 465,58 466
s | - O-Cn
L/ l
o . C28H35FN403 494,62 495
56 [0@“ < iz N’@NO\T/
F C27H34FN502 479,60 480
o]
57 I V@O\
?’N\J@ T/
F C26H33FN402 452,58 453
58 MG’O\,«
eatenae

The example compounds in Table 6 were obtained by Method A from the

corresponding 2-(2-chloroethyl)-benzoyl chlorides and the corresponding anilines.




No. weight [MHH+ fHOF 50 V/ \ v o F C25H31FN402
438,55 439 51 a e F C27H32FN50 461,59 462 52 \\ / N
W@20702BHB0FNS502 451, 55 452 53 v F C26H33FNAOBSI/BPB) 01212
501 0 54 F C26H32FN502 468,358 466 55 F C28H35FN403
494,62 495 O/ \ -Na 56 Co o F C27H34FN502 479, 60 480
57 0 F C26H33FN402 452,58 453 58 The exanpl e
conmpounds in Table 6 were obtained by Method A from
Tabl% 5 correspondi ng 2-(2-chl oroethyl)-benzoyl
‘orides and the corresponding anilines. WO
Ex. r7u/c u9%364 PCT/ EP2007/ 001212

Empirical formula | Molecular | ESI-MS
No. weight  |[[M+H]*

C25H32FN302 425,55 426

JeateSeten

o| O
61 JJ"%@ O\D

F

62 \{Qij\:“@/QD

C26H35N303 437,59 438

C27H34FN302 451,59 452

C24H28FN302 409,51 410

5 0 C25H33N302 407,56 |408

63 /\/\O,Cdﬁ ~
. C27H35N302 433,60  |434

64| —~ %
C27H35N302 43360  |434

65 /\40/%%@/@@

The anilines required were prepared according to Methods E and F by substitution on
5 suitable 4-fluoro-nitrobenzenes with the corresponding amines followed by catalytic

hydrogenation of the nitro function.
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123 Table 6. Ex. Structure Enpirical fornula

Mol ecul ar ESI-MS No. weight [MrH + 0 C25H32FN302-
wWd26)7/093364 - 426 59 o C26H35N303 437,59 438 60PEI/EP2007/001212

C27H34FN302 451,59 452 6118 C24H28FN302 409, 51 410

62 C25H33N302 407,56 408 63 C27H35N302 433,60 434 64

65 C27H35N302 433,60 434 The anilines required were

prepared according to Methods E and F by substitution

Prep%?atlol?'n éfU(I Et?'ﬁb%ywoh'&’ ni trobenzenes w t h the

correspon I'ng ‘an’ nes Iovved by cat al yt| c

MetRbeh EBa0arIboN 1S (55 o) Wasalitad Gause '3 Sofltion of (5)-3-

hydré)?fy{n;bllam]eb’! -B&thd?%hé’beiﬂ' eSSl @01 P S &rﬁ;m&gﬁdﬁ) in

was ad dropw se to a sol uti'on of
dichloyamettyapgr(2060 intli )repoled an laoxge bathaaind therice bamy\uasae&moved after

15 ggteguaftEce Birthar 2 ol beidomdampett e, 8 HiRlige Was distributed
betweBRRMBY dtktfE a'ﬂd]\ﬁat@r NHeErgafid Shast WHE Wikhed vﬂtw&ﬁjtét

roomtenperature, the mxtudre was distributed between
hydrechigtic acist, dried aver mageesiummeulfatg andoconeantratess Pyerotidine (20 mL)
was %V'a&*éd ?(') khuet faw mesylate ((S)-3-methanesulfonyloxy-pyrrolidine-1-carboxylic
acid tert-butyl ester) and heated at 100°C oil-bath temperature. After cooling, the
mixture was distributed between ethyl acetate and water. The organic phase was
concentrated. The residue was dissolved in dichloromethane (150 mL) and an excess
of hydrochloric acid (5 N in 2-propanol) was added. After 12 hours, volatile
components were removed in the rotary evaporator. In this way the product was
obtained with molecular weight 140.23 (C8H16N2); MS (ESI): 141 (M+H+) as

dihydrochloride.

(S)-[1,3']Bipyrrolidinyl was obtained similarly (as dihydrochloride) from (R)-3-hydroxy-
pyrrolidine-1-carboxylic acid tert-butyl ester.

By use of (S)-2-methyl-pyrrolidine in the substitution reaction step (2S, 3°S)-2-methyi-
[1,3 ]bipyrroldinyl is obtained.

Example 66
2-((R)-4-[1,3"|Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-butoxy-2H-isoquinolin-1-one

F
N
Method Q

n-Butyllithium (2.6 M in toluene; 5.0 mL) was added, at -78°C, to a solution of 2,2,6,6-
tetramethyl piperidine (2.2 mL) in THF (30 mL). After 10 minutes, 4-N-((R)-4-
[1,3]bipyrrolidinyl-1'-yl-3-fluorophenyl)-4-butoxy-2-methyl-benzamide (1.8 g) in THF

/\/\O
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hydrochloric acid, dried over magnesi um sul fate and
concentrated. Pyrrolidine (20 nL) was added to the
w0 2007/0e33¢4 at e PCT/EP2007/001212
((S) - 3-net hanesul fonyl oxy- gasrrol i di ne- 1- car boxylic
acid tert-butyl ester) and heated at 100C oil-bath
tenperature. After cooling, the Jo m xture was
di stri buted between ethyl acetate and water. The
r
(10 L B35 SoRBIZRRE mRARE Sy i o7 D FERIGLA Y8R -

Forngfimbyshadiabl (012 g) was dddéed lN) the aeep-c&mmumowmmm further 30
. After 12 hours, volatile onents were renpved r\ . i
minuies theyeaelon paKYFaW@s Neated 1A OO JErDPRIABITE AR NYdkechloric acid (6

N in ?}é@ q@h@ \%ﬁﬁﬁ@kj@g% RQ%V H'cﬁ Elfﬁnéée%évl\ga by WRtillation in

the r()_fé)ry EtaporfaBmand thiei resityle wmsdlstrtbmtedabetweeri sodiym(cabonate

solufign 460 BV 8ceBEh T GlonRIcAAPe et Hiigd pvepsediim syfale and
conc%trﬁ?d. a‘h%%giﬂ(usgyéé ﬁtér')ﬁiéd“%bﬁroﬁ‘é‘tﬁl‘é?ﬁ}/'cInuénhéH‘Pel In this way

reaction step bi pyrrofd |ny

the predotitveasiebtairzdl witlamplecdsr ReighR¥48-571(C2TH3RANAQ2), ME (ESI):
IHQX‘-I g -yl -3-fl uorophenyl) - 6- but oxy- 2H-i soqui nol i n-1-o0

450 B} OONN Mthod Q25 n-Butyllithium (2.6 Min
toluene; 5.0 nL) was added, at -78C, to a solution of
2,2,6, 6- tetramat hyl piperidine (2.2 nL) in THE (30

: FF?#? ?EEE{W d' P ndeBoheYi A bumys2imethyboenzamie
4By Loy %‘%“129?02%@3@9% i Wi R G IRy Olginy-1-y1-3-
fluor%ﬁénrylﬁmﬂ%saéédré|"n?%fl\ﬂ’éth69 P“W%@%va@ttheb%aué\t*was obtained with

rphol 1 ne .2 g) was added to the deep-re
molesolartweaight 43158 C26H34F NB3O2dr MSOESH): 4084 tHirk). reactl on
m xture was heated to roomtenperature and
hydrochloric acid (6

Example 67
2-((R)-4-[1,3"Bipyrrolidinyl-1'-yl-phenyi)-6-butoxy-2H-isoquinolin-1-one

L0

Firstly, 4-butoxy-2-methyl-benzoic acid was reacted with (R)-4-[1,3']bipyrrolidinyl-1'-yl-

/\/\O

3-phenylamine according to Method P. The amide obtained was reacted with N-
formylmorpholine according to Method Q. In this way the product was obtained with
molecular weight 431.58 (C27H33N302); MS (ESI): 432 (M+H+).

Similarly, 4-methoxy-2-methyl-benzoic acid was reacted to 2-((R)-4-[1,3"]bipyrrolidinyl-
1'-yl-phenyl)-6-methoxy-2H-isoquinolin-1-one. In this way the product was obtained
with molecular weight 389.50 (C24H27N302); MS (ESI): 390 (M+H+).
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Nin water, 10 nL) was added. After 4 hours, the THE
was renoved by distillation in 5 the rotary evaporator
wa@re7os64 esi due was di stri buted between sodi uPCT/EP2007/001212
carbonate solution and ethfl acetate. The organic
phase was dried over sodiumsulfate and concentrat ed.
The residue was purified by chronmatography on silica
gel. In this way the product was obtained with
Exa'ﬂﬁkﬁ%}l arlowei ght 449.57 (C27H32FN302); Ms (ESI): 450
2-[4- NF()(S?\D1rAe{h3/Ia3n|hBlpfw‘|fdhdlri-ﬂJyr)yéo fluorophedyl{-6LraetholxgsAH-)soduinolin-1-
but oxy- 2- net hyl - benzam de - But oxy- 2- net hyl - benzoi ¢
ON€ acid was reacted with
(R)-4-[1,3 ]bipyrrel | di nyl -1' -yl -3- fluorophenyl am ne
according to Method P. fm{his way the product was
v 439. 58 ( C26H34FN302) ;
e 67

' rolidinyl-FM -yl-phenyl)-6-butoxy-2
\H-i i - O NN"" / ~ Firstly,
‘ -benzoic acid was reacted with
(R -4- [1 "]bipyrrolidinyl-1"-yl- 20 3-phenyl am ne

Frs BRI oo e i Bt R s
fluorbhher;}y:tp%n{dﬂgiup-Be,d]:ldee/tlayslanbmaanﬁgg:ngﬂo Mgtbiodd%ll_L Hhre amide
obtaigest Was re;ﬂctadg w&fﬂ@nﬁf ’HB%F}RH"“B Sotding ey Weliad B o thigyway the
prodyet »%?é QJE cg WitR rhSRYIaF Wehqjdt@eh 45 (G22H24FN302): M$ (ESI): 382

eny - 6- met hoxy- 2H-1 soqui no - one.
(M+k#)y the product was obtained 25 W|th m)I ecul ar wei ght

Simiﬁ%@ﬁ%aé?éi%@@%%ﬁﬁ&ﬁ’ Y-3-JdgrobBeblibmingghe product 2-(R)-4-
[1, 3]% ﬁﬁrcﬂh@@yﬁ W—Stﬁhsbdp%@hw@Mbﬂ?&)éycbm‘-@oqumolm 1-one was obtained

or ophenyl | - hoxy-2H-i soqui nolin-1 - one
(molecular weight 407. 49( 24H26FN302) MS (ESI): 408 (M+H+)).

Example 69
2-((R)-4-[1,3"Bipyrrolidinyl-1'-yl-phenyl)-6-butoxy-3-methyl-2H-isoquinolin-1-one

0

n-Butyllithium (2.6 m in toluene; 1.2 mL) was added at -78°C to a solution of 2,2,6,6-
tetramethyl piperidine (0.51 mL) in THF (30 mL). After 10 minutes, 4-N-((R)-4-
[1,3']bipyrrolidinyi-1'-yl-phenyl)-4-butoxy-2-methyl-benzamide (0.4 g) in THF (5 mL)
was added and the mixture was stirred for 20 minutes at -78°C. N-Methoxy-N-

/\/\O

methylacetamide (207 mg) was added to the deep-red solution and after a further 30
minutes the reaction mixture was heated to room temperature. After 2 hours the THF
was removed by distillation in the rotary evaporator and the residue was distributed

between water and ethyl acetate. The organic phase was dried over sodium sulfate



F ON '"NNl N Os Firstly,
4- met hoxy- 2- et hyl - benzoic acid was reacted with
W@ eoR)/0933641- am no- 2- PCT/EP2007/001212
fl uorophenyl ) -pyrrolidin-3137 ] - di net hyl am ne accordi ng
to Method P. The am de obtained was reacted with
N-f or myl nor phol i ne according to Method Q In this way
the product was obtained with nol ecul ar wei ght 381. 45

and ESH@itATE Ore re¥fideRnhe purifida bf MitshatolgPaptly™n &fikY gel and by

usi ng

prepé@trvé I-[I%LC';t I]nbthtsywayntheipmﬂuct way lobfaiféd aithpheleyumwesght 445.61
r oduc

(oS IGER IS GESHI 499 M- 3-11 uor ophenyl ) - 6- et hoxy- 2
H- i soqui nol i n-1-one was obtained (nolecular weight
407.49 (C24H26FN302); MsS (ESI): 408 (MrH+)). Exanpl e
69 15
2-[4-%R)(3pirethllainihBi myrralidin- thyy3-fllorophenppipn ydxo- 620814 ctefraBydro-
-met hyl - 2H-i soquinolin-1 -one O N n-Butyllithium
|soq|4|20tmqrf5rqarb@w§ra@4d was rﬁqgteq,a\gtha\tﬁjwsagmm%@cpgrdéng to Method P.

e SRy oL PIPET) e (051 )

[1,3 ] bipyrrolidinyl-I"-yl- phenyl) 4- but oxy-2-met hyl -b

enzam de (0.4 g) in THE (5 nL) 20 was added and the

m_xture was stirred for 20 m nutes at -78C.
Tablg Vet hoxy- N net hyl acet ani de (207 ng) was added to the
deep-red solution and after a further 30 mnutes the
Ex.r j m xture was heated t ol

Zﬁg{ﬁs the THE was renoved %ﬁgﬁﬁ?FﬁF@tﬁ!agnMP%cu@ ESI-MS
No.rlot ary evaporator and the resjdue was distr|weight [[M+H]
bet ween water and ethyl acetate. The organi £ phase was
dried over sodium sul fate W 2007/ 093364
HCT/ EP2007/ 001212 127

C26H33FN402 452,58 453

070 _<—:H Q z—d@\r

C26H31FN402 450,56 451

m| CE-Ga,

C27H33FN402 464,59 465

072 C:ﬁ_Qj:‘dNO\/

C27H33FN402 464,59 465

| orida

C26H31FN402 450,56 451

ol o C-Ca

C28H29FN402 472,57 473
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and concentrated. The residue was purified by
chromat ography on silica gel and by preparative HPLC
WO poorlopBemay t he product was obtai ned with nol BCIYER2007/001212
wei ght 445.61 (C28H35N302)128 M5 (ESI): 446 (MtH+). 5
2-[4-((R)-3-D nmet hyl am no-pyrrolidin-1-yl)-3-fluorophe
nyl]-1-oxo-1, 2, 3, 4-tetrahydr o-
i soqui nol i ne-6-carboxylic acid was reacted with
vari ous am nes according to Method P. The products
are summarized in Table 7. Table 7. Ex. Structure
E rr%'_%_)[jcal formul a Mol ecul ar ESI-M5 No. weight [MH +
xargp FN40- 2- 452-, 58-- 453 OO F 070 "" o o F C26131

2N . o .
e SR i A a8 185
is0q@RGKESRNE)-N-BletbBl-astamided 74 4 <>-NH o F 028H29FN402

472,57 473 075 o-_, 10 WO 2007/093364
PCT/ EP200/6
-{Z-F b o-pyrrolidin-1-yl)-p
enyl -
~

According to Method K, {(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo-3,4-dihydro-1H-isoquinolin-
2-yl)-phenyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester

was alkylated with 2-chloro-N-methyl-acetamide and the product was treated with
hydrogen chloride (5 N in 2-propanol), releasing the amine. In this way the product was
obtained with molecular weight 426.50 (C23H27FN403); MS (ESI): 427 (M+H+).

{(R)-1-[2-Fluoro-4-(6-hydroxy-1-oxo-3,4-dihydro-1H-isoquinolin-2-yl)-phenyl]-pyrrolidin-
3-yl}-methyl-carbamic acid tert-butyl ester

According to Method L, {(R)-1-[2-fluoro-4-(6-methoxy-1-0x0-3,4-dihydro-1H-
isoquinolin-2-yl)-phenyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester was
treated with hydrogen bromide. The raw product (5.5 g) was dissolved in 1,4-dioxan
(50 mL) and water (50 mL), sodium hydrogencarbonate (2.6 g) and lastly Boc20

(3.38 g) were added. After 3 hours the 1,4-dioxan was removed in the rotary
evaporator and the residue was distributed between water and ethyl acetate. The
organic phase was dried over sodium sulfate and concentrated. In this way the product
was obtained with molecular weight 455.53 (C25H30FN304); MS (ESI): 456 (M+H+).

{(R)-1-[2-Fluoro-4-(6-methoxy-1-o0x0-3,4-dihydro-1H-isoquinolin-2-yl)-phenyl]-
pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester
According to Method B, 2-(2-chloroethyl)-4-methoxy-benzoyl chloride was reacted with

[(R)-1-(4-amino-2-fluorophenyl)-pyrrolidin-3-yl]-methyl-carbamic acid tert-buty! ester. In
this way the product was obtained with molecular weight 469.56 (C26H32FN304);



i soqui nol i n-6-yl oxy}-N-nethyl-acetamide O F 0 O NNN
5 -N According to Method K,

W@ eRyA033pL- f | uor o- 4- (6- hydr oxy- 1- oxo- 3, 4- di hydPOF/EPR0%001212
qui nol i n- 129
2-yl)-phenyl]-pyrrolidin-3-yl}-nmethyl-carbamc acid
tert-butyl ester was al kylated with
2-chl oro- N rret hyl - acet am de and t he product was

ty hydrogen chloride (5 N in 2-propanol),
MS (Er#?gaz%n(g th+e} amne. In this way the product was 1o
obt ai ned with nol ecul ar wei ght 426.50 (C23H27FN403) ;
I\/B (ESI) 427 (MtH+) .
R) - 1-[ 2- Fl uor o- 4bS6hdrox-1 0X0Q- hydr o
The p;q pmpntgdzlnyTe) %ﬁm]qq@lppgﬁmﬂa{ly, by reactlon of {(R)-1-[2-
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corré}fpﬁ;ﬁgﬂ&%lgﬁﬁ?@@yﬁ?ﬁ%%ﬁ ”&gt grog% g%’%? mr@és?iééé?’&ﬁd tHen cleavage of

the ihetmedaite aalbansdtes(2. 6 g) and lastly Boc20 (3.38 Q)
were added. After 3 hours the 1, 4-di oxan was renoved
in the rotary evaporator and the residue was
di stri buted between water and ethyl acetate. The 20
organi ¢ phase was dried over sodium sul fate and
concentrated. In this way the product was obtained
wi th nol ecul ar wei ght 455.53 (C25H30FN304); Ms (ESI):
456 ( MrH+) .

{(R)-1-[ 2- Fl uor o- 4- ( 6- net hoxy- 1- oxo- 3, 4-di hydro-1

H i soqui nol i n-2-yl)-phenyl]-
pyrrolidin-3-yl}-nmethyl-carbam c acid tert-butyl ester
25 According to Method B,

2-(2-chl oroet hyl) - 4- et hoxy- benzoyl chloride was
reacted wth

[ (R)-1-(4-am no-2-fl uorophenyl)-pyrrolidin-3-yl]-nethy
| -carbamic acid tert-butyl ester. In this way the
product was obtained with nol ecul ar wei ght 469. 56
(C26H32FN304) ; WD 2007/093364 PCT/ EP2007/001212 129



M5 (ESI): 470 (MrHt+). The products presented in Table
8 were obtained simlarly, by reaction of {(R)-1-[2-

WO baoaes3d4 ( 6- hydr oxy- 1- oxo- 3, 4-di hydro- 1
H i soqui nol i n-2-yl ) -phenyl 130pyrrolidin-3-yl}- 5

met hyl

-carbamc acid tert-butyl ester or

{(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo-1 H
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PCT/EP2007/001212

carb

EX dITr T dtUl U lUll'UUlyl Ublel V l” lIIC bUIICprIIUI TTY
“alSkyactireng agents (chl ori de, | bbnpificak or weam@) &%-MS
No.tthen cl eavage of the interngdiate carba tes
1007/ 093364 PCT/ EP2007/ 00121§8m1‘%§ Ex. StiMfd utre [M+H
pi-ri-cal--Moleetar—ESHMS o8 gt L”'iﬁ
C22HPAFN3Q4 #13, 46 414 O ~¢%2"I@FW‘N ThdsE 414
17 REHBOFNEE3 W51, 5545278 H F C24H26FN304 439, 49 440
07907 45|54 446 80 H F
R6HI7TENA02 446, 53 447 B1 / |\ N3" H
- C26H30FN303 |45155  |452
0 o]
»| Qb
- C24H26FN304 (439,49  |440
o]
I ¥egSuate
0 H
o C27H28FN302 |44554  |446
NG\HN/
.. C26H27FN4O2 |446,53  |447
81 N\ @N
o A
- C23H26FN303 |411,48  |412
[o]
82 },«O\NH
] C24H28FN303 |42551  |426
0 o)
83 %@@O\m
|
C25H28FN304 [45352  |454
i
e}
84 ?\O/%N/@/O\TH
(o]
i C23H28FN303 |41350  |414
[o]
L e C24H29FN4O3 [440,52  |441
F
o}
o /\Q@é@%




15

F C23H26FN303 411,48 412 082/ \ \ H F C24H28FN303

425,51 426 0 0 83 C25H28FN304 453,52 454 F 0O 84 F
WQ2BHA8HBKNB03 413,50 414 0 85 C24H29FN4A03 440pSPER2D07/001212

0 86 WD 2007/ 093364 PCT/ EP2007/ 001212 131 EX.

Structure Enpirical Ml ecular ESI-M5 No. fornul a

wei ght [ MtHl + F C24H28FN303 425,51 426 87 Oo F

C26H32FN303 453,56 454 o0 88 F C25H28FN303 437,52 438

Ex.
No.

Structure ‘ Empirical Molecular |ESI-MS
formula weight [M+H]*

C24H28FN303 [425,51 426

87 /Y\VC%VGZ’D\\

C26H32FN303 453,56 454

% Q’\«Cév@ oy

C25H28FN303 437,52 438

» QﬂC’ij@ (o

The alkylating agent in Example 77 was bromo-acetic acid methyl ester. The methyl

ester was also cleaved in the carbamate cleavage step.

{(R)-1-[2-Fluoro-4-(6-hydroxy-1-oxo-1H-isoquinolin-2-yl)-phenyl}-pyrrolidin-3-yl}-
methyl-carbamic acid tert-butyl ester

According to Method P, [(R)-1-(4-amino-2-fluorophenyl)-pyrrolidin-3-yl}-methyl-
carbamic acid tert-butyl ester was reacted with 4-methoxy-2-methylbenzoic acid and
the isoquinolinone skeleton was constructed according to Method Q. Then the methyl
ether was cleaved according to Method L. Finally, the aminophenol thus obtained was
reacted with Boc20O (aqueous sodium hydrogencarbonate solution / 1,4-dioxan). In this
way the product was obtained with molecular weight 453.52 (C25H28FN304); MS
(ESI): 454 (M+H+).

Methanesulfonic acid (S)-1-(tetrahydro-furan-2-yl)methyl ester

Mesylchloride (12,1 g) was added to a mixture of (S)-1-(Tetrahydro-furan-2-yl)-
methanol (10,0 g) and pyridine (55 mL) at -15 °C mit Mesylchlorid (12,1 g) and stirred
for 1,5 Stunden at room temperature. The mixture was poured into ice water and
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89 / N | The alkylating agent in Exanple 77 was

brono-acetic acid nethyl ester. The nethyl ester was
wabk@ag/eizeaved in the carbamate cl eavage step. BCT/EP2007/001212

{(R)-1-[ 2- Fl uoro-4- (6- hydr ®y- 1- oxo- 1

H i soqui nol i n-2-yl)-phenyl]-pyrrolidin-3-yl}-

nmet hyl -carbam c acid tert-butyl ester According to

Met hod P,

extgetddl gt oo BoBRE, IPEROR Bhabe M Bo Syl 4 o RS
potadsit®t t¥gensiBfaly (2090 and withi isélntlon dPsatheated sodium
i soqui nol I none skel eton was constructed according to

hydregenaagbepatenhdried prenmegpesivmsdifatgaandcenseadraiRd or di ng

o P A oL DRI 2 IRt v

obtaifigd! POBICRaP ANe prodiet WaksWbtaindd 4vith msItllariweigi £30,08Y
he product was obtai ned with nol ecul ar wei ght 453.52

t
(C6H MBES: A8 (MEHH).: 454 (MrHH) . 15
Met hanesul fonic acid (S)-1 -(tetra hyd ro-fu ra
n-2-yl)nmethyl ester Mesylchloride (12,1 g) was added
to a mxture of (S)-1-(Tetrahydro-furan-2-yl)-
Exafiplel@nol (10,0 g) and pyridine (55 nL) at -15 C mt
sylchlorid (12,1 g). and stirred for_1,5 Stunden at
2-[4-((Ford-Pinpthytaruine-pyriedidin- kylr&fluprorheny&§-@rxe-pyeolidin-1-yl)-3,4-
: tan . - 2007/ 093364 PCT/ EP2007/001212 132
d'hy%@fﬁgﬁe}g’"\vﬁnﬁ&&%ﬁyl acetate. The organi c phase was
washed with a,sol utiorF of potassium hydrogensulfate
(20% ramy Wity a sol ution saturated sodi um
boQat e, ed er { magnesi unsul fate and
S/ Methanesul foni c acid
R -1 -(ts hyd Ro-¥u ra n-2-W)nethyl ester was 5
tained. ' this way the produclt was obtained with
nol ecul ar wei ght 180,05 (C6H1204S); Ms (ESI): 181
(MtH+) . Exanpl e 90
2-[4-((R) -3-Di net hyl am no-pyrrolidin-1
Metﬁc)d ﬁi 3-fl uorophenyl ]-6-(2-oxo-pyrrolidin-1 -yl)-3,4-

Palladium-Il acetate (0.22 mg), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene
(5.8 mg) and cesium carbonate (49 mg) were added, under argon, to a mixture of
trifluoro-methanesulfonic acid 2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-3-
fluorophenyl]-1-oxo-1,2,3,4-tetrahydro-isoquinolin-6-yl ester (50 mg), 2-pyrrolidone
(10.2 mg) and 1,4-dioxan (3 mL), heating for 5 hours at 100°C. The cooled reaction
mixture was concentrated and purified by preparative HPLC. In this way the product
was obtained with molecular weight 436.53 (C25H29FN402); MS (ESI): 437 (M+H+).

The products presented in Table 9 were obtained similarly, from trifluoro-
methanesulfonic acid 2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-3-fluorophenyl]-1-oxo-
1,2,3,4-tetrahydro-isoquinolin-6-yl ester and the corresponding amides or amines.
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, 2, , 4-tetrah¥gro-i soqui nof i n-6-yl

4z 1 H . C24H29FN402 42452 |425

# | o0y

o F C28H35FN402 (478,62 479
o]
' . C25H31FN402 (438,55 439
o] o
95 N/@/N
GOy
¢ C25H31FN402 [438,55 439
o) o}
9% | A M@O\h\/
H
F C26H30FN502 [463,56 464

97 OWN’@'NO\N/

C26H32FN502 (465,58 466

| dot o

. C27H32FN502 (477,59 478

C26H30FN502 463,56 464

100 L@‘%@ A




F C28H35FN402 478,62 479 ~( \ o _ 94 F C25H31FN402

438,55 439 95 F C25H31FN402 438,55 439 0 96 -\-J~ F
wWQ2@HBB602 463,56 464 97 " \ F C26H32FN502 BEBHEBS07/001212

466 98 \~ F C27H32FN502 473,59 478 99 F C26H30FN502

463,56 464 0 O\ N~ 100 WO 2007/093364

PCT/ EP2007/ 001212 134 Ex. Structure Enpirical

Mol ecul ar ESI-M5 No. formula weight [MtHl + o F

DO LINDANIAND A Q) 104 O [(aVa¥ ml W mlfa V. Ea¥al = A V.. Wal

58 469 1UL U F (:.Z.ZIFE_IOUI_I\ULZ F0J9, o4 449U
C28H33FN402 4[tBmpiicalr7 1QMalecular | ESI-MS
formula weight [M+H]"

Ex.
No.

LZO0OTTIOOFTNHEHUO VO

4
@trugtive/ \ 0

e

C26H33FN403 468,58 469

101 7f\<o Q ;@‘»O\N/

C24H30FN502 (439,54 440

o) F
102 “MQ;{N_O—N
. O\r

C28H33FN402 (476,60 477

0 o F
103 M@N&M
|

C26H31FN402 (450,56 451

104 d@ W@:,NO\T/

C26H29FN402 448,55 449

105 \Q@@N&T/

C25H33FN402 (440,57 |44

106 _C : :—QF—@\/N/

C26H29FN403 (464,54 465

107 O\Q@”’C}N@r

C26H28FN502 (461,54 462

[t

C30H31FN402 [498,61 499
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dN- 0 OF C26H31 FN402 450,56 451 104 \ NaN O F

C26H29FN402 448,55 449 1051 \ Na o O F C25H33FN402
wWa4@7H733441 106 \ N~ "HI1 O F C26H29FN403 46ECHEP2M65001212

107 Na, 0 F C26H28FN502 4613554 462 ~~N- N--& e 108 Na

108 0 0 C301-131 FN40O2 498,61 499 ThOF 109 WO

2007/ 093364 PCT/ EP2007/ 001212 135 F C25H30FN502

451,55 452 110 Ilo o F C25H29FN403 452, 53 453 111 ~

[\ / No F C7H31 FN402 462,57 463 112 / Na

C25H30FN502 }451,55 452

110 \6@@0";/

C25H29FN403 452,53 453

111 )';(N’%OW@;N@\Y

C27H31FN402 462,57 463

0 F

[o]
2| ~H-OAO- O

C29H29FN402 [484,58 485

13 %W% @N@r

Reaction of trifluoro-methanesulfonic acid 2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-3-
fluorophenyl]-1-oxo0-1,2,3 4-tetrahydro-isoquinolin-6-yl ester with 1-ethyl-1,3-dihydro-
imidazol-2-one yielded two products (Examples 97 and 100).

1-Ethyl-1,3-dihydro-imidazol-2-one was obtained in accordance with the instructions in
the literature (O. Wong et al., Heterocycles 1987, 26(12), 3153-8).

1-Ethyl-imidazolidin-2-one

1-Ethyl-1,3-dihydro-imidazol-2-one was hydrogenated according to Method F. In this
way the product was obtained with molecular weight 114.15 (C5H10N20); MS (ESI):
115 (M+H+).

(S)-Hexahydro-pyrrolo[1,2-c]imidazol-3-one

A mixture of C-(S)-1-pyrrolidin-2-yl-methylamine (512 mg), 1,1’-carbonyldiimidazole
(0.83 g) and dichloromethane (5 mL) was stirred for 18 hours and then concentrated.
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| o F C29H29FN402 484,58 485 113 ,," o Reaction of
trifluoro-nethanesul fonic acid

WQ@2¢4044093R) - 3- di et hyl anmi no- pyrrol i di n-1-yl) - 3- PGI/EP2007/001212
fl uor ophenyl ] -1-o0xo0-1, 2, 3, 86t et r ahydr o-i soqui nol i n-6-y
| ester with 1-ethyl-1, 3-di hydro i m dazol - 2- one
yi el ded two products (Exanples 97 and 100).
1- Et hyl -1, 3-di hydr o-i mi dazol - 2- one was obtained in

The %9@%%%@&%%8 b@lﬁ%?%&l%&%qag_}ﬂlswg 6@?@@“&% obtained

with tbléclanykightm @826l (OBHTHONZDE MS (ESI): 127 (M+H+).
1- Et hyl -1, 3-di hydro-i m dazol - 2- one was hydr ogenat ed
according to Method F. In this way the product was
obtai ned with nol ecul ar wei ght 114.15 (C5H1 ON20); MS
5-Megtegigxazolidip-2-pmeH) . 15
(S) - Hexahydr o-pyrrol o[ 1, 2-c]i m dazol -3-one A m xture
1.1 G@rlibr{yﬁilrrﬁmamlec(ﬁﬂ.@i g)\-wWay heded inypertions td aIdixtuge of 1-amino-2-

- carbonyl di i m dazol e O 83 g\é and di chl or onet hane
propggoln(lm)g @lphlpf@aeﬂ@pe](g O 5ky)s ARBH2 thealrs, the resultant preC|p|tate
was SHORETbff hgqagéﬁpué%ﬁh@%%@ﬂ’ggﬁgtaﬂ\%{@{%éa untigP reflux for 6
hourwaThé heol@dcréacmomnsxtohi was mbtrllwlt'eb batlveen ety aeetgbd and

(C6HION2O) ; MB (ESI): 127 éﬁ H+%I. ,
hydfgcm}ﬁf'ﬁﬁpldo@a%lﬂm WQEDGrfﬁ‘@elWis dded B¥eYMAONAs AL Sylate and

) | ' i
concpilrafec i WS WA P @t e BtalrRaih Hldeclidt weigpl 101.11
(CAHTINO2AfMBHESId0RYM+H¥g. resul tant precipitate was

sucked of f and taken up in THE The THE sol uti on was
heat ed under reflux for 6 hours. The cool ed reaction
m xture was distributed between ethyl acetate and
hydrochloric acid (1 N). The organic phase was dried
over nmagnesium sul fate and io concentrated. In this
The peydudte presedtext invBable d0averecbbtainedracicerdihg to Meittydd M by reaction

101. 11 . .
of the corresponding triflate with the corresponding terminal alkyne.



(CAH/NO2); Ms (ESI): 102 (M+tH+). The products

presented in Table 10 were obtai ned according to
wokehog33M by reaction 15 of the correspondi ngPCT/EP2(AT/@01212

with the correspondi ng terial al kyne. 20 25 WD

2007/ 093364 PCT/ EP2007/ 001212 137 Ex. Structure

Enpirical Ml ecular ESI-M5 No. formula weight [MH] +

I I F C28H32FN302 461,59 462 114 F C27H32FN302 449, 57

LINAOCANINNN A1 f'\ I_

EX 456 115 - [l ‘\ |_ \JLSFDLl_l\DU "|'UJ. \)U ‘FUL 1J.U \./

" (BHIWR302 463,60 464 117 <:E|mp|mca| aN' MD!GCIHar ESI-MS
No G28H34FN302 463,60 464 118 K, C26H30FN30 419 55 42 R
119 HO ~1-6 C27H32FN302 449, ﬁfPﬁ‘é‘dﬁ 120 NA'QIOM )
d26H31FNA0 434, 56 435 121 FL"

C28H32FN302 |461,59 462

|
| 4oy
[0}

C27H32FN302 1449,57 450

o F
115 /V*Z%V@'O\(

F C28H32FN302 |461,59 462

o]
el OO

C28H34FN302 |463,60 464

o i,

C28H34FN302 |463,60 464

oH 0 F
118 f’Q:/(»_O’NQ\T/
: C26H30FN30 [419,55  |420

119 %—%@N -

C27H32FN302 (449,57 450

HO o] F
| O
NO\T/

o r C26H31FN4O |434,56 435
HN
121 %/wac}@r
o . C24H25FN402 (420,49 421
2l 5= OOy
HN !
. F C25H28FN502 (449,53 450
[o] M N
1w i OOy

o F C28H33FN40O3 (492,60 493

24| S O0O-OL




0 F C24H25FN402 420,49 421 122 0 F~N F C25H28FN502
449,53 450 123" 0 F C28H33FN403 492,60 493 124 /H, N
W 2000/0¥836£007/ 093364 PCT/ EP2007/ 001212 138 EXPCT/EP2007/001212

Structure Enpirical Ml eculd® ESI-M5 No. fornula
wei ght [M+rH + F C27H32FN302 449,57 450 125 CH F
C26H30FN302 435,55 436 126 0 F C26H31FN40 434,56 435
127 F C28H32FN302 461,59 462 128 F C27H30FN302 447, 56

Fal LI

Ex nudlek2s +O FreastBorNS02 4B hptical o0 TioiEtiar TESIMS

No. formula weight [M+H]+
. . C27H32FN302 449,57 450
125 = *@’O\»{/
F C26H30FN302 |435,55 436

| O

C26H31FN4O  |434,56 435

127 H}\—%’%M@;—N&r

. C28H32FN302 461,59  |462
HO
| o
. C27H30FN302 447,56  |448
129 ”%«Qf»/@*O\D
. C28H30FN302 459,57  |460
0| = OO
. C27H28FN302 44554  |446
131 “}g@@'"@D
. C27H30FN302 [447,56  |448
| 3OO
. C27H30FN302 447,56  |448
HO
3| =0 Oy
. - C28H32FN302 |461,59  |462
134 ?’Z’Q’j@&b
, C28H32FN302 461,59  |462

135 HOZZ%)@NO\D




H-O 131 O 01 F C27H30FN302 447,56 448 o0 HO 132 F

C27H30FN302 447,56 448 11, 133 Ho O F C28H32FN302
waeh7s®B3¢62 \ / N 134 F C28H32FN302 461, 59 46PCT/EBH07/001212

_\'/ "~ WD 2007/ 093364 PCI9EP2007/001212 139 EX.

Structure Enpirical Ml ecular ESI-M5 No. fornul a

wei ght [MtH + F C27H28FN302 445,54 446 136 - - - |/

"~ o F C28H30FN302 459,57 460 137 \ / N 0 F

4.9.0

ﬁLII‘ILOI‘I\IOUL 440 C)q- 440 l’I\J 1O

J I
OStHBdWeB04 533,65 534 139 F Etzrmmatl\lso 44M,o@1cuha44 ESI-MS
formula weight [M+H]*

Ex.
No.

C27H28FN302 (445,54 446

136 W%Z/Q;[N’OVO\D

C28H30FN302 1459,57 460

o —d o

C27H28FN302 (445,54 446

138 HO%E—Q’E@NO\ o

C31H36FN304 |533,65 534

139 m\/%ﬁﬂf‘:\o_

C28H30FN30O  1443,57 444

140 /\/Qjo”’d/ NQ\D

Trifluoro-methanesuifonic acid 2-{4-[(R)-3-(tert-butoxycarbonyl-methyl-amino)-
pyrrolidin-1-yl]-3-fluorophenyl}-1-oxo-1,2-dihydro-isoquinolin-6-yl ester

According to Method S, {(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo-1H-isoquinolin-2-yl)-
phenyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester was reacted with
trifluoromethanesulfonic acid anhydride. In this way the product was obtained with
molecular weight 585.58 (C26H27N306); MS (ESI): 586 (M+H+).

The following triflates were obtained similarly from the corresponding phenols:
trifluoro-methanesulfonic acid 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-1-oxo-
1,2-dihydro-isoquinolin-6-yl ester;

trifluoro-methanesulfonic acid 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-1-oxo-
1,2,3,4-tetrahydro-isoquinolin-6-yl ester.
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140 Trifl uoro-net hanesul fonic acid

2-{4-[ (R -3-(tert-butoxycarbonyl -net hyl -am no)- 5
wW@ooropized n- 1-yl ] - 3-f | uor ophenyl } - 1- oxo- 1, 2- di PGTHEP200%@01212

qui nolin-6-yl ester Accordi#g to Method S,

{(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo0-1Hisoqui nolin-2-y

[ )- phenyl]-pyrrolidin-3-yl}-nmethyl-carbamc acid

tert-butyl ester was reacted with

trifluoronmethanesul fonic acid anhydride. In this way

t he product was obt ai ned with nolecular weight 585.58

o G b 570 iR MRy ha-dinyaro 2 boquinolin

1_on%orrespond| ng phenol s: trifluoro-nethanesul fonic acid
-((R-4-11,3 ]bipyrrolidinyl-1"-yl-3-fluorophenyl)-1-

Accq% ?11'9| tg}dﬁ%t‘ﬂ:g@yq gghﬁ-ﬂcﬁ H’]@)l'dé)gr'oga?ﬁlyl-?s-’)tll?g-'fluorophenyl)—6-methoxy-3,4-

dihy@rot2Riscyidolifi-1 ineyWwa® b bty With " hydrogert tbmmeéhmrmls)way the

oxo- 1, 2,3, 4- tetrah dr o-i soqui nol i n- 63/
prodggbwaw@iﬁsaequr\m ovlep et 39pA8 (C2 H26FN302) MS (ESI): 396
(M+ 'ﬁ (R-4-[1,3"]Bipyrrolidinyl-1"-yl-3-fluorophenyl)-6-

ydr oxy- 3, 4-di hydr o- 2H-i soqui nol i n- 1-one According to

Met hod L,

2-((R-4-[1,3 ]bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-
2-(( R‘r‘j'é% Z‘PégB@nyFrohﬂ g|ro egq%@mﬁ@rw @wlyH xﬂym%cﬁ@ﬁnonn 1-one was

obtamemid&lxmlarAmﬁoand(R\)e‘ﬁ-[WBt]IbnpmblamuWa‘r' y%érfbMoMy&)SG -methoxy-2H-
. é.CZ H%GFNBOZ) M5 (ESI): 396 (I\/H-H+)
1S0q '-nf)ﬁrfl?) “M§-1, 3" 1Bipyrrolidinyl-1"-yl-3-fluorophenyl)-6-
hydr oxy- 2Hi soqui nol i n-1-one was i 0 obtained
simlarly from
2-((R-4-[1,3 ]bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-
(S)-Penthoyp-326+ i soqui nolin-1-one. (S)-Pent-1-yn-3-0l In
accordance with instructions in the literature (T.

In ad@dﬁ@édc@ with irfStructides fl'ﬁﬂhedn@r@tures(TAKuﬁBMrret al99‘8tral4éd'ﬁon
racem c_pent-1-yn-3-ol was reacted wt

Asymmedy 942, “GherbAa a0 MeemiGaed ki ak-eONeS reacied By N-tosyl-L-
phe#ﬁélgnﬁ%pﬂ{eaalggtgp%%@légg{e%éré L g@ éfa‘?ﬁ bﬁ S@gzrét\ll\%\sfrom

exane,’ and ure
ethamapbimexanedand the optically pure crystalllne ester was saponified.

Example 141
2-[4-((R)-3-Dimethylamino-pyrrolidin-1-yl)-3-fluoropheny!]-6-(2-hydroxy-3-methyl-
butoxy)-3,4-dihydro-2H-isoquinolin-1-one

#%@ Ay

Method T

A mixture of 2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-3-fluorophenyl]-6-hydroxy-3,4-
dihydro-2H-isoquinolin-1-one (50 mg), 2-isopropyl-oxirane (12 mg), 2,3,4,6,7,8,9,10-



20 Exanmple 141 2-[4-((R)-3-D net hyl am no-pyrrolidin-1
-yl )-3-fluorophenyl ]-6-(2-hydroxy- 3-nethyl -
woOeany33e8, 4- di hydr o-2Hi soqui nholin-1 -one F BCNEPD0Q001212
N Method T 25 A mi xture of 141
2-[4-((R)-3-di met hyl am no-pyrrolidin-1-yl)-3-fluorophe
nyI] 6- hydr oxy- 3, 4- di hydro-2Hi soqui nol i n-1-one (50
2-isopropyl -oxirane (12 my), 2,3,4,6,7,8,9,10 WO

°°ta®2¥§w%ﬁgévpﬁﬁ%§?%% ThaLand dotPene (L ies healed at 120°C

bath (témﬂ‘erétums\ﬂé@atmhrgtthé%e b%nt@@fﬁ?@&d& gnd AUkitiarylbase were
an

hours, the sane anpunts of epoxide auxi liary base
addegeorce agriBcheating 19 ai furthwé%bpngs alt2 G Jherrooled raagtign mixture

was %Bé&%t?J Egdgﬂl‘?i'ﬁgg %fvér%'?l'y‘g'l-@ﬁt'; ttﬁ@ﬁ”@g ;ﬂ’oﬁ%ﬁgas

puri prep

obtaipreddwitt n\mcmmhélghﬂé% WBKGZBBIBGENS@&VMS](ESI§l545565€M+H+)
(C26H34FI\I303? (ESI 456 ( MrH+t) Al ternati vel y

Alterpatiyely.cesiyst '@i‘é”q%'n Faas §@V%‘étrﬁarb%iﬁ°§|e§t$96’ea%§'é>ﬁ I3[y base.
auxiliary base. The products presented in Table 11
wer e obtained according to Method T by reaction of
t he correspondi ng phenol with the correspondi ng

The proaiictieprebenidd iROKbI9 93 Inete RIBTAIREE GRE6 MG t?Melfbd Bby reaction
Structure Enpirical Ml ecular ES|-M5 No. formula

of thﬁé’log‘ﬁ@PPWPﬁJ Phepobyihthe-sgiespaiglinperoxide 142 0



o F C25H32FN304 457,55 458 143 HO F C25H32FN303
441,55 442 144 HO 0 F C26H34FN303 455,58 456 Ho 145

W0 200702386B4FN303 467, 59 468 146 ~ 0 F C26H32FNSOBP2007/001212
453,56 454 147 0 F C25H32K303 441,55 442 148 0 F
C26H34FN303 455, 58 456 149 0 C24H27FAN303 481, 50 482
150 Ho - / \ Nae F F F C27H34FN303 467,59 468 o0 ~
151 I Ho WO 2007/093364 PCT/ EP2007/001212 143 Ex.

Ex StructureEnpirical—btecutar ESHMS—Noformut=a
N “viSitgieturpMeH] + F C27H32FN303| Edbirgal 466 | Molecular | ESI-MS
0. formula _ [M+H]*
weight

C29H32FN303 |489,60 490

142 OQ/\&N/@;/NQ\N\/

C25H32FN304 457,55 458

i TakeSv sy

C25H32FN303 (441,55 442

144 *%/\ ( V@;/O\(

C26H34FN303 |455,58 456

w| GG

C27H34FN303 |467,59 468

J GG

C26H32FN303 |453,56 454

o g,

C25H32FN303 (441,55 442

| o OO,

C26H34FN303 (455,58 456

| GO

0 C24H27F4N303 |481,50 482

150 &J@N’Q’ O\N/

C27H34FN303 |467,59 468

| (@;ﬂj@@




o 152 --\f ND F C28H32FN303 477,58 478 153 Ho F F
C26H27F4AN303 505,52 506 154 HO 0 F C27H32FN303 465, 57
waee7/04864 F C28H34FN303 479, 60 480 156 HO LJ PCT/EP2007/001212

C28H34FN303 479,60 480 15WM3Ho \/- \ F C27H34FN303

467,59 468 158 --\r\ / \ ~~ j~\) F C27H34FN303 467, 59
468 159 HOCOr' ~\\i~\ | V )~\ FC27H32FN303 465, 57 466
HO\ 160 \ o-_\= F C27H32FN303 465,57 466 161 HO --\

o aValllaValmlal Wial V.1 A 70 L Vi \ 11

(o)

Ex FC26H29F2NS0346954470—4162—F+—1
Structure Empirical Molecular | ESI-MS

No. formula weight [M+H]*

C27H32FN303 |[465,57 466

152 %@N/@Q

F C28H32FN303 (477,58 478

153 mQVCdWGO‘Q

C26H27F4N303 |505,52 506

154 »}V@V@O\D

. F C27H32FN303 (465,57 466
15| e O OO
F C28H34FN303 [479,60 480
i I e g agels:
. C28H34FN303 [479,60 480
[o]
157 éﬂw%»_(}@@
. F C27H34FN303 (467,59 468
158 VO
e O\D
F C27H34FN303 [467,59 468
o)
159 N\ VOQ\
O
. . C27H32FN303 (465,57 466
o 2O
¢ C27H32FN303 (465,57 466

o1~ Ao

C26H29F2N303 (469,54 470

162 i}ﬂy@w@;@\ o




WD 2007/ 093364 PCT/ EP2007/ 001212 144 Ex. Structure

Enpirical Ml ecular ESI-MS No.
WO 2@020986FN303 493,63 494 163 *~.'0 HO F C27HBCHEBD87/001212

formul a wei ght [ MtH] +

465,57 466 164 N(DI F C27HB2FN303 465,57 466 165 HO

F C27H30FN304 479,56 480 166 5~ ~\,
479,60 480 O Na 167 F C29H34FN303 491, 61 492

HO F C28H34FN303
o 168 F

C28H32FN303 477,58 478 169 OH F C24H30FN303 427, 52

V. Ha¥a) O

4=
EX Z0O U 170 0O\

Structure Empirical Molecular | ESI-MS
No. formula weight  |[M+H]
) C29H36FN303 (493,63  |494
[o]
163 >g/\ N
) 0
- C27H32FN303 |46557  |466
o]
164 YA Cﬁ C}NO\ o
HO
- C27H32FN303 465,57  |466
e}
165 A @/
- C27H30FN304 |479,56  |480
[¢]
o S
A0
o C28H34FN303 479,60  |480
167 VC&W@'“&
4L 0
: C29H34FN303 491,61  |492
o}
168 /Q\ N/Cf
- c(:é O\"Q
- C28H32FN303 |477,58  |478
[¢]
169 N/@O\
O 0
- C24H30FN303 [427,52  |428
o]
170 N\~ V@O\\H
v
0 . C27H32FN303 465,57  |466
N
171 /H}/\ N/Q’ i@
= F
o C27H33N303 447,58  |448
172 %V%N’OO\Q
C24H28FN303 |42551  |426

173 QA@@O\




o C27H32FN303 465,57 466 171 Ho\ N'~ F -~ - o
C27H33N303 447,58 448 172 o F C24H28FN303 425,51 426

wQa2Z®7M$3364 WO 2007/ 093364 PCT/ EP2007/ 001212  14BCTEHKXP2007/001212

Structure Enpirical Ml ecular ESI-M5 No. fornul a

wei ght [ M+H + C301-141 N304 507,68 508 174 ~ r"l N CH
O o C301-1391\1304 505,66 506 175 C~' o C29H38FN303
495,64 496 176 F o C29H36FN303 493,63 494 -N N 177
CH For preparation of Exanples 170 and 173, the

correspondi ng Boc-protected 5 am nophenol s
1

LR\ 1T 2 _fluunrn A4 (6 hvudrosa 1-—oyvo-—-2 A_d hvydro
EX\ AL Eluulu Oy U oOXy—=I \J/\\.l Oy Uy Ut O—=
‘H$tsacturenol i n-2-yl) - Empirical Molecular |ESI-MS
No. formula weight  |[M+H]*

C30H41N304  [507,68 508

174 - O/@fj’O‘Cb%m

C30H39N304 1505,66 506

175 ~ m@ql;

C29H38FN303 [495,64 496

| AR

C29H36FN303 |493,63 494

177 ﬁfcbw

F

For preparation of Examples 170 and 173, the corresponding Boc-protected

aminophenols ({(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo0-3,4-dihydro-1H-isoquinolin-2-yl)-
phenyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester or respectively {(R)-1-[2-
fluoro-4-(6-hydroxy-1-oxo-1H-isoquinolin-2-yl)-phenyl]-pyrrolidin-3-yl}-methyl-carbamic
acid tert-butyl ester) were used in the reaction and finally the carbamate was cleaved
from the intermediate alkylation product by treatment with hydrogen chloride (5 N in 2-

propanol).

1-Oxa-spiro[2.3]hexane

A mixture of methylene-cyclobutane (5.0 g) and dichloromethane (20 mL) was cooled
on an ice bath and meta-chloroperbenzoic acid (12.7 g) was added in portions. At the

end of addition, it was stirred for a further 3 hours at room temperature and the
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phenyl ] -pyrrolidin-3-yl}-nmethyl-carbam c acid
tert-butyl ester or respectively {(R-1-]2-
WO baoares3d4 ( 6- hydr oxy- 1- oxo-1 PCT/EP2007/001212
H- i soqui nol i n- 2-yl ) - phenyl 146pyrrol i di n-3-yl } - net hyl -
rbamc acid tert-butyl ester) were used in the
reaction and finally the carbamate was cl eaved from
the internedi ate al kyl ati on product by treatnent with
resu Xrgﬁr thggégﬁﬁ%&gngf ezsol'éljr}tglsg%}olae'?r%\)ed by careful distillation
and tr fesicueeway céarted Anther@ict). and di chl or onet hane (20

nm.) was cooled on an ice bath and

nmet a- chl or oper benzoic acid (12.7 g) was added in

portions. At the 15 end of addition, it was stirred

T 2 s R e e L
AccfRaBEon S - Rkl o) Sy el st en-

|squ|H?F|r'i‘-qtor§B W%ttllééted with hydro en bromide. In this way. the product was
2- Bi pyrrol i"di n%/ -yl - phenyl ) -6- hydr oxy-
obtaihiadi withy micieduilar: Welghé3B5A€d6r26H2@N&®2\YeM€o(£$J) 376 (M+H+).
2-((R-4-[1,3 ] bipyrrolidinyl-I"-yl-phenyl)-6-nethoxy-
2H isoquinolin-1-one was treated with hydrogen
brom de. In this way the product was obtained with

lsar j ol

MRS USIT 12 hydiony o ied P 2 e ple e 2y
phenydlpy 4ydiRydrp-24 dsequimdline]-ongé] non-2-yl] 1o

phenyl ) -3, 4-di hydro-2Hi soqui nolin-1 -one Method U A

m xture of

2-[(S)-4-(2,7-di aza-spiro[ 4. 4] non- 2-yl ) - phenyl ] - 6- hydr

etfByy3, 4- di hydro-2H i soqui nolin-1-one (0.50 g),
|sogutyl ene oxide (0.10 g), lithium bronide (0.12 Q)

A mggﬂﬁ bl 2"?-&.&?%[;) 8%@%@ %@ﬁgh%b@% nBEhﬁth/dro-ZH-

|soqam©t|@l1eoramot) EaTngsoHLlit?Ieﬂeqmide:(Qoh@g? Imanﬂbnomide\(em g) and
nesi um sul fate and concentrated. | n this way the

NMR)Ebakd agdeasd & Bac @t hhowts: dbgIcaolarkieqeiion axigre was

ds"&’%‘%@? Q-E g% %th%ﬁ%!ziaig Hse)pelmrogﬁgte&] nonbﬁga?rﬁ(f Ph eny ert]jy%vrer
magaggiuth éuldath)am\dcnoﬁldentramdl trothisway teeroduct was obtalned with
molecular weight 435.57 (C26H33N303); MS (ESI): 436 (M+H+).

2-[(S)-4-(2,7-Diaza-spiro[4.4]non-2-yl)-phenyl]-6-hydroxy-3,4-dihydro-2H-isoquinolin-1-
one

According to Method L, (S)-7-[4-(6-methoxy-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-
phenyl]-2,7-diaza-spiro[4.4]nonane-2-carboxylic acid tert-butyl ester was treated with

hydrogen bromide. In this way the product was obtained with molecular weight 363.46
(C22H25N302); MS (ESI): 364 (M+H+).

(S)-7-[4-(6-Methoxy-1-ox0-3,4-dihydro-1H-isoquinolin-2-yl)-phenyl]-2,7-diaza-
spiro[4.4]nonane-2-carboxylic acid tert-butyl ester
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According to Method L,
(S)-7-[4-(6-nmet hoxy-1-oxo- 3, 4-di hydro- 1H i soqui nolin-2
WO ydoyophenyl | - 2, 7- di aza-spi ro[ 4. 4] non ane- 2- CBCDBRY007/601212
acid tert-butyl ester was 147eated with hydrogen
bromde. In this way the product was obtained with
nmol ecul ar wei ght 363.46 25 (022H25N302); MS (ESI):
364 (MrH+). (S)-7-[4-(6-Met hoxy-1 -oxo-3,4-di hydro-1

Accdﬂdin?ﬂ?j\/l%ﬂngnqﬂaﬁ% Yé):ﬁl%lﬂgég%l} Ittgrnéf:h?) ntzoBIu(f ?rl e was r%ted with
(S)- ﬂ@ﬁﬁhﬂ%@ﬁénﬂﬁ?/ﬁﬂ%@QE&@WAﬁonéﬂé %cmr:ﬁ*u&m@a téﬂ?—'bhqd ester. In

2- (2-chl or oet hyl) - 4- met hoxy- benzq
this wg&ém%grngchwas obtained with molecular welght 477 .61 (028H35N304) MS

Y no- phenyl ) -2, 7- di aza- spi ro[ 4. 4] non
(ESI;QTB a\é:gr#ﬁg]xyl ic acid tert butyl ester. In this way
t he product was obtained with nol ecul ar wei ght 477.61
- (C28H35N304); M5 (ESI): 478 (MtH+). 5
(S)-7-(4-am no-phenyl) -2, 7-di aza- spi ro[ 4. 4] nonane- 2-ca
rboxylic acid tert-butyl ester
(S)-7-(4-nitro-phenyl)-2,7-di aza-spi ro[ 4. 4] non
(S)-atfeaminerpberyl)-2c7 -diaze-spino{4 . Alnopane t-earbaxylic acid tert-butyl ester
hydr ogenated according to Method F. In this way the
(S)- p(oduru-pmawlpzvaduazdsmrbm 4]ﬂoﬁ9ﬂ1@<2ktte&bommgmd &b dty| ester was
(C18H27N302) ESI): 318
hydrpggoated acoptding Bh&l%ﬂl\qd b, mt@ﬁaway §pﬁ pchmchyvagmngd wth

ol NRES S IR g5 ] b o

was added to a 15 stirred mxture of

(S)-2-(4-nitro phenyl ) -2, 7-di aza- spi ro[4 4] nonane

;13.0 g) and 4- di oxan i 100 m -) and then Bac
(S)-1-t4-Nitrerph@ay!) 3d7d€@zaﬁﬁ"@{ ih‘olﬁ‘éﬂﬁs'z caroRyylicuagd é?ré bufd gster

added to the reaction m xture and the phases were
Methaeb¥r at ed. The organi ¢ phase was washed wi th water,

dried over magnesium sulfate and concentrated. In this

A sohgion df@dﬁfrﬁ%&dtog@%aﬂﬁrm@e&mwg) in waterqabemievghadded to a
347. 42 (C1l8H25N304) ; g .. 348

stirrqdsixtu{esoNS) 1 (4oRiioyPh ey )72 di r(H%ﬁ'§Bir?[A[‘EinQT@f@ﬁ1 &hx:0 g) and 1,4-
leXéﬁ gﬂ?@gﬁaﬂ ﬁ t?(ggl 'Eg)%?% - 5 by%g Ryt ARPFPHB0R, WY I acetate
was added to the reaction mixture and the phases were separated. The organic phase
was washed with water, dried over magnesium sulfate and concentrated. In this way
the product was obtained with molecular weight 347.42 (C18H25N304); MS (ESI): 348
(M+H+).

(S)-2-(4-Nitro-phenyl)-2,7-diaza-spiro[4.4]nonane

According to Method E, 1-fluoro-4-nitro-benzene was reacted with (S)-2,7-diaza-
spiro[4.4]nonane. In this way the product was obtained with molecular weight 247.30
(C13H17N302); MS (ESI): 248 (M+H+).
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spiro[ 4. 4] nonane. In this way the product was obtained
w th nol ecul ar weight 247.30 25 (CL3HL7N302); MsS
W@ EBi7N933848 (MrH+) . WD 2007/ 093364 PCT/ EP2007/ POLERD07/001212
148 (S)-2,7-D aza-spiro[ 4148] nonane Met hod W
(S)-2,7-Di aza-spiro[ 4. 4] nonane- 3, 8-di one (20.0 g) was
added in portions to a mxture of lithium alum num
hydride (17.2 g) and THE (300 nL). At the end of
A1 . boi | ed under reflux for 12 hours.
6*%@%%%?%#%%%%@%n’pl ete, nore lithium al uni num
ride (8.6 g) was added, boiling under reflux for a
er 12 hours. The operation was repeated with

further lithiumalum num hydride (4.3 8). The m xture
(S)-2aPiazaspiioldetInonane-3ifidinaed20 (10) wasg addeddrpertignsdo a mixture

of N YRR RARe AP 30Toho ) YL nd98BafioR twas
boileteureier weh@dforfi2 leogs. A rewmsioadvag indoiptdte omoretithéura.aluminum
The filtrate was concentrated. In this vva1y t he product

hydrigies(8dh 8 mas @dsiednbeing enpak refisx e a further T2 keuss 4 Kbg operation

was (RS by fofng it alymioum hvdyids (4,9, The iture was cooled to
-10°€, ahddivater{ $@ milg | dordemtratend sSdibndhydrexide.selutionerbanbeand water

et al., J. Og. Chem 1981, 46, 2757-64 and T.P.
agaipl @ 8l ) wereczarafully aﬁ’ﬁeﬂ/é’mp\@ﬁén$°&fb9®ﬂnpgs?“t§mﬁ7%§°ked off and

was separated into the enantionmers by chiral-phase

chromat ogr aphy (Dai cel Chiral pak AS20; el uent

et hanol / net hanol 1:1). The enantioner eluting | ater
waslsét!)W&bl_mCMOwn?]éthﬁne.fmfiMrbm was ;’\tﬂbh&entrétbdr Rfmlisauayiftheéproduct

conparing with the literature ajtar e .
was oBfdiaed WinneleeuiRr weidith | 26ortrln F1493); T (EBs 14z ym+H+)

this was assigned the (R)-configuration. The

enantioner eluting first was therefore

(S)-2,7-di aza-spiro[ 4. 4] nonane- 3, 8-di one. 6-Hyd
(S)-2,8xYiaZaspirb[dFndnbRe3y8idiomey - 2- et hyl - propyl ) -2, 7-d

i aza-spiro[ 4. 4] non-2-yl]- phenyl}-2Hisoqui nolin-1-one
Rac@r%io“@qodigtélggﬁ@[4l\4’:]hbﬁé1né13 8-dione (C.G. Overberger et al., J. Org. Chem.

2-1(S)-4-(2, 7-di aZa- spi r of 4. 4|] non-2-yl) - phengl ]-6- hgdr
198 h 4B, 2157 iteoand hd?.i Gulbedsen ehal. rbidedChemh1990, 33, 2270-75) was

sepazra?e'ccI iinH)E fh@yéﬁaor?fiioh%r}s 'bylcrﬁirtam)ﬁag@)fhrtolpﬁatgér%%%?t(D\é?c%l Chiralpak

AS20; eluent ethanol/methanol 1:1). The enantiomer eluting later showed a positive

Metr{]

specific rotation. Therefore, after comparing with the literature (M. Kajtar et al., Collect.
Czech. Chem. Commun. 1982, 47, 936-49) this was assigned the (R)-configuration.

The enantiomer eluting first was therefore (S)-2,7-diaza-spiro[4.4]nonane-3,8-dione.

6-Hydroxy-2-{4-[(S)-7-(2-hydroxy-2-methyl-propyl)-2,7-diaza-spiro[4.4]non-2-yl}-
phenyl}-2H-isoquinolin-1-one

According to Method U, 2-[(S)-4-(2,7-diaza-spiro[4.4]non-2-yl)-phenyl]-6-hydroxy-2H-
isoquinolin-1-one was reacted with 2,2-dimethyl-oxirane. In this way the product was
obtained with molecular weight 433.56 (C26H31N303); MS (ESI): 434 (M+H+).

2-[(S)-4-(2,7-Diaza-spiro[4.4)non-2-yl)-phenyl]-6-hydroxy-2H-isoquinolin-1-one
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obtai ned wi th nol ecul ar wei ght 433.56 (C26H31 N3X3);
MS (ESI): 434 (MrHY).
WQ@2407/893344 (2, 7- Di aza- spi ro[ 4. 4] non- 2-yl ) - phenyP(FEP19T001212
oxy-2H i soqui nol i n- 1- one W392007/ 093364
PCT/ EP2007/ 001212 149 According to Method L,
(S)-7-[4-(6-nmethoxy-1 -oxo-1
H i soqui nol i n-2-yl)-phenyl]-2,7-
- X . A
AccdlfgtoTehBLL, TER7IATE- e bR TR B2k thenyn-2.7-
dlazalsmrp[ﬂo@l]uoham& cdrbexyliechoid tért—buiyEestleaWa\sﬁr@ted 96th. Hylrogen
((C22H23N302) ; ESI): 362 (MrHt+ 21
bronp@? I t[\@ way W@(p,r ctlwagﬁgtained with molecular weight 361.45

y gyuh] - 2, 7-di aza- spi ro[ 4. 4] nonane
CZZL%Z car (f)xyili;raE§ éé er?‘yf?)utyl ester According to
Met hod Q

(S) 7-[4- (4- et hoxy- 2- net hyl - benzoyl ani no) - phenyl] 2,7
| aza-spiro[ 4. 4] nonane-2-carboxylic acid tert-b

(S oA b o T R g ol- 2-yhrapenylgnodiara-snirl4. { fironane-2-

' carb§%|_ d?ééggﬁé'g ? Obf\/gl ?E& ;M t27gol((l\e/ﬁlli|l-§r wet gt

Acodriingtg Wethogy! @%wzhfm e £ty EBarR e Y ghe gyr2. -

d|az§%§)ﬁ‘b[4]4]n6ﬁﬁﬁé—QLéb&bbﬂsIMBécr@fér{:’butyl ester was reacted with N-
4-am no- phenyl’) - 2, 7- di aza- spi r o[ 4. 4] nonane- 2-

formabmroiaylme; lndhig way thetproguctaraspbianed willk neeleowlanweight 475.59

y acid. In this way the
Czﬁﬁﬁ%mﬁégf ﬁég?%%ﬂnsm)l ecul ar wei ght 465. 60
(C27H35N304); M5 (ESI): 466 (M-Ht). 20
2 {4-1(S)-7-(3-Fluoro-propyl)-2,7-di aza-spiro[ 4. 4] non-
2-yl]-phenyl)-6-hydroxy- 3, 4-
(S)-tH4 Pexy- m@m:nbbemzoylafn@omaaﬂl -R, Tadigzatspire[4of]nonane-2-

4. 4] non- 2-yl ) - pheny! | - 6- hyd
carefuyicAd i folpfeSRF 25 | coquinolin 1 -on6 (0.20 o).

1- brono- 3-fl pane (76
Acodigime e ROdn AR T Ao GYc-Ber Rk 7cagb piiald Hagpene &
carbnggr{d; &rb% tl%tj bE)ggfl %steT'ﬂ\gatshrg?;é@fgge\?grtm g‘ﬁg%ﬂfo\%é‘@ﬁ\ethﬁﬂ -benzoic acid. In
this wagdimé prorhat was obtained with molecular weight 465.60 (C27H35N304); MS

(ESI): 466 (M+H+).

2-{4-[(S)-7-(3-Fluoro-propyl)-2,7-diaza-spiro[4.4]non-2-yl}-phenyl}-6-hydroxy-3,4-
dihydro-2H-isoquinolin-1-one

Method X

A mixture of 2-[(S)-4-(2,7-diaza-spiro[4.4]non-2-yl)-phenyl]-6-hydroxy-3,4-dihydro-2H-
isoquinolin-1-one (0.20 g), 1-bromo-3-fluoro-propane (76 mg), sodium
hydrogencarbonate (10 mg) and NMP (5 mL) was heated at 50°C for 15 hours. The
reaction mixture was distributed between ethyl acetate and water. The organic phase

was dried over magnesium sulfate and concentrated. The raw product was purified by
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was dried over magnesium sul fate and concentrated. The
raw product was purified by WO 2007/ 093364

weON/aPBe07/ 001212 150 preparative HPLC. | n tPCHENEYT7/001212
t he product was obtai ned wii3h nol ecul ar wei ght 423. 54
(C25H30FN302); Ms (ESI): 424 (MtHY).
2-{4-[1(S)-7-(3-Fl uoro-propyl)-2,7-di aza-spiro[ 4. 4] non-
2-yl]- phenyl ) - 6- hydr oxy-2H 5 isoqui nol i n-1-one

prepé?f@ ag%zﬂﬁ%tgggt@%p rrod[ugt yas obtajn ?)thh molelc]ulaé V‘ﬁ%l%ht 423.54
(CZWFZNHSOMWI B8I)i 424 (MrEl+)as reacted with

1- brono- 3-fl uoro-propane. In this way the product was

obtai ned wi th nol ecul ar wei ght 421.52 (C25H28FN302) ;

M5 (ESI): 422 (MrH+). 10 Exanple 178

2-{4 i(%k?? [y 'p'f@:{ﬂ)og# &aig H }Jfﬁrﬂnén[iyli PRERARBIRIIPSLY-2H-

aza- spi
isoq@heryl1}ert i soquinolin-1-one Ol:t OF >___ 1 -- N/ \
N F N According to Method X,

Acccﬁ*dﬁm?otb‘mél‘hﬁlﬂ'm [‘(S’f-yl & 1-didza- Jpll@[ﬁlﬁoﬁﬁfygﬂﬁheﬂyﬂ@hfdr)déxy-ZH-

15 f I uor ophenyl ] 2H 1 soqui nol i n-1- one was reac
|soqwnohn-31 @re)was:teacttedrvutrei-lbmmo 3-fluererpropane t Inghisrwalu tite product

was\lggf@@@é a'tﬂ I\(Iamgt We@ﬁ r%%ﬁﬁﬁ%éb%%@b 422 (M+H+).

6- Cycl opr opyl nmet hoxy- 2- [4 (2, 7-di aza-spiro[ 4. 4] non-2-y

| )-3-fluorophenyl]-2H 20 isoquinolin-1-one According

to Method H, the carbamate was cl eaved to
Example41(&- cycl opr opyl net hoxy- 1- oxo-1

H i soqui nol i n-2-yl)-2-fl uorophenyl]-2, 7-di aza- spi r o[ 4.
6-Cytlapropyime2hoar- 243 ¥lubro-447 4 2-flusrdethyl) 2| 7-didzerspilofd 4 rion-2-yl]-

t he product was obtained with nol ecul ar wei ght

phem%ﬂdﬂsoqt@@mémz) MG (ESI): 434 (MrH+). 25

0 F
@)
i>—/ N N _/—F
— N
According to Method X, 6-cyclopropylmethoxy-2-[4-(2,7-diaza-spiro[4.4]non-2-yl)-3-

fluorophenyl]-2H-isoquinolin-1-one was reacted with 1-bromo-2-fluoro-ethane.

In this way the product was obtained with molecular weight 479.57 (C28H31F2N302);
MS (ESI): 480 (M+H+).

6-Cyclopropylmethoxy-2-[4-(2,7-diaza-spiro[4.4]non-2-yl)-3-fluorophenyl]-2H-

isoquinolin-1-one

According to Method H, the carbamate was cleaved to 7-[4-(6-cyclopropylmethoxy-1-
oxo-1H-isoquinolin-2-yl)-2-fluorophenyl]-2,7-diaza-spiro[4.4]nonane-2-carboxylic acid
tert-butyl ester. In this way the product was obtained with molecular weight 433.53
(C26H28FN302); MS (ESI): 434 (M+H+).
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WD 2007/ 093364 PCT/ EP2007/001212 151
7-[4-(6-Cycl opropyl net hoxy-1 -oxo-1

woRigoepssno0l i n- 2-yl ) -2-fl uor ophenyl ] -2, 7- di azaPCT/EP2007/001212
spiro[ 4. 4] nonane- 2- car boxylilc acid tert-butyl ester A
m xture of 7-[2-fluoro-4-(6-hydroxy-1 -oxo-1
Hi soqui nol i n-2-yl)-phenyl]-2, 7-di aza-
spiro[ 4. 4] nonane- 2-carboxylic acid tert-butyl ester

TR b op BRI i e AR TR e iz
splrdg¢uﬂrﬁor@ne6%arb'ﬂwllca0|k16tért¥tmi¢ltes¢)¢7 m xture vvas
i stributed between ethyl acetate and wate

A migiuga of ¢-[8rfluosoal&-tardraxy-dwxo- h'ﬁg?%q'f&?ﬂ”s%wf)a(?*terﬁmc? 7-diaza-

o MR R2agfiic e BEoR e BB Sy
cyclopropan®(Z¢ tﬂg)r cegiimidarbdidaté 17 Caig) H3@ANBI (S mL) walstheated for 4
hour&qt qu?ﬁgg E{EEH p?c%iﬁg*tﬁ%\?@s@ so{riguthi %)é)(\;v:eleﬁ %%Oy_l %cetate and
wat Wﬁ@%@%ﬂ?gﬂﬁé\?&% ngeﬁ%%r'rﬁa@%s%rﬁ Quifalt4nd cEidettrated. The

ccor
raw grodudt waammlifled[boy pteparatine HRICGr boxyl i ¢ aci d

tert-but acted with
I this a4 R CHiAs OBLIBER MR RISt SRR 31 HISFN3OA),
i qxgyd +) hydr ogenat ed according to Method F. The
Msgﬁgflfﬁg bta| ned was reacted with 4-
met hoxy- 2- met hyl - benzoi ¢ acid according to Method P.
The am de obtai ned was reacted with

7-[2 ¥ dsromL(BraydeRl i Nex@a FloledgmﬁoﬁrﬁlZMﬂ}-bﬁdn)ﬂJ -2 Vhd@iaza-

i soqui nol i none obt ai ned was treated wth hydr ogen
spirai¢ dinenanecdeAchanylie aciieridiityl. estemal 1y, the

am nophenol obtained was reacted with Boc20 accordi ng
AccdrdingetioHddthed B 2,7 diazaragira[4 et porahe: 2-cadoxylib agichied-buty| ester

was Ag@cq?m ‘\J Iza@l\ge I 942%5% %%zengec%ﬁge n(?t'?g%gn'?p;ou'r\/g o(bllzraslh%d was
2-{3-Fl uor o- 4- [7 (2-fluoroethyl)-2,7-diaza-spiro[4.4]n

on-2-yl]-phenyl } - 6-
hydrogenatedyahcofdinate Mejhod Fhoke aniline aldained ovasrepctasewitind-

methoxy-?—methlyl-benzmc acid according to Method P. The amide obtained was
reacted with N-formylmorpholine according to Method Q. The isoquinolinone obtained
was treated with hydrogen bromide according to Method L. Finally, the aminophenol
obtained was reacted with Boc20 according to Method V. In this way the product was
obtained with molecular weight 479.56 (C27H30FN304); MS (ESI): 480 (M+H+).

Example 179

2-{3-Fluoro-4-[7-(2-fluoroethyl)-2,7-diaza-spiro[4.4]non-2-yl}-phenyl}-6-

(tetrahydrofuran-2-ylmethoxy)-2H-isoquinolin-1-one



10

20

25

N WO 2007/ 093364 PCT/ EP2007/001212 152 According to
Met hod X,

wQ 200400864 - di aza- spi ro[ 4. 4] non- 2-yl ) - 3- f | uor opP€T¥PI006001212
t et rahydr of ur an- 2- yl met hox¥j2- 2H-i soqui nol i n- 1- one was
reacted wwth 1 -brono-2-fluoro- ethane. In this way
t he product was obtained with nol ecul ar wei ght 509. 60
(C29H33F2N303); Ms (ESI): 510 (MtH+). 5

Aceqf NGk AP B Pl TR a2 Lot 2
tetral_‘}\g?(aglftd'aggzl Zlgwélflb?]%?anHKazsoy [rﬁ}lﬁl-uehevfbs(r@abmf Witly 1dbromo-2-fluoro-

ethape 7|ndh§z‘/&a)éﬁler pRguz) Wan gk Irzectw.ltbmwpelaawewht 509.60

(C2 brmq))l’wfé?é wa%ro?\ar an a\émdt{qhénlghe car bamat e was

cl eaved with hydrogen chl oride according to Method H.
In this way the product was obtained with nol ecul ar

wei ght 463, 56 2C27H30FN303) VS (IESI ): 464 f( MH) .
2-[4- Q@?ﬁbpéa—ﬁggom ]Jnon-2-yl)-3-fluorophenyl]-6-tetrahydrofuran-2-ylmethoxy)-2H-

I opyl met hoxy-2-{3-fl uoro-4-[7-(2-hydroxy-2-net
woqﬁ ﬁwpﬂgﬁi ) 2, 7-di aza-

Accqr)g 3[)AM 4&1&8&{ ﬁ ﬁﬂld h;@{%}%&rﬁk&%og Eﬂlolaoé}}ihgpr? 2-34I) \phenyl]-
2,7- cfi agbwgumubnﬁ@gzeéTBoiﬁc@%1d7re¢ﬂ Gégr S4tbf Rbd réhiren withy2-

uorophenyl ] -2Hi"'soqui nol 1 n- 1- one was react ed
brormmeuthgl MMhmtdﬁynancand thea. the@arbamamesfvamyleahed prithchstrogen

chlo?é\@gs3 obt al ned I\W tthrlégri% ﬁj W hrtﬂgﬁgé\@%% aéneldswlth molecular

weight aés%bt(wq%o[ma(ds hmﬂ (E@?Ztemg yH+propyl) -2, 7-di aza
-spiro[ 4. 4] non- 2-yl | - phenyl 5 (tetra
hydr of ur an- 2- yl net hoxy) - 2H i soqui nol i n- 1- one

Example 180

6-Cyclopropylmethoxy-2-{3-fluoro-4-[7-(2-hydroxy-2-methyl-propyl)-2,7-diaza-
spirof4.4]non-2-yl}-phenyl}-2H-isoquinolin-1-one

MQ;{@@Q)TD

According to Method U, 6-cyclopropylmethoxy-2-[4-(2,7-diaza-spiro[4.4]non-2-yl)-3-

fluorophenyl]-2H-isoquinolin-1-one was reacted with 2,2-dimethyl-oxirane.

In this way the product was obtained with molecular weight 505.64 (C30H36FN303);
MS (ESI): 506 (M+H+).

Example 181

2-{3-Fluoro-4-[7-(2-hydroxy-2-methyl-propyl)-2,7-diaza-spiro[4.4]non-2-yl]-phenyl}-6-
(tetrahydrofuran-2-yimethoxy)-2H-isoquinolin-1-one
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According to Method U, 2-[4-(2,7-d

WO awa/083364 o[ 4. 4] non- 2-yl ) -3-fl uorophenyl ]-6- PCT/EP2007/001212
t et r ahydr of ur an- 2-yl met hox¥33- 2H-i soqui nol i n- 1- one was
reacted wth 2,2-dinmethyl- oxirane. In this way the
product was obtained with nol ecul ar wei ght 535.66 5
(C31 H38FN304); Ms (ESI): 536 (M+H+). Products that
were obtained by rgaction pf the corresponding phenols
accor di ng I\/btod K wi ¥h the correspondi ng

Ql kyl @ (bropmidg, ne te) arg presented
1y Tabhe=%k2. WR e@: § PCI/ EP200 212 154
able 12. Ex.\StxAdct une_Espiri ecul/ar ~ESI - M5

No. formula weight [MH + o C25HB0C 2 439,99 440
182 C25H31N302 405,55 406 183 C26H32CI N302 454,02 454
184 a/ 1 1 ci C26H33N302 419,57 420 1851 o F

Accordihbi2o Fht3d 441 @-E2(24A-HiaZb8$piro[4.4]non-2-yl)-3-fluorophenyl]-6-
tetrahydrofuran-2-ylmethoxy)-2H-isoquinolin-1-one was reacted with 2,2-dimethyl-
oxirane. In this way the product was obtained with molecular weight 535.66
(C31H38FN304); MS (ESI): 536 (M+H+).

Products that were obtained by reaction of the corresponding phenols according to

Method K with the corresponding alkylating agents (bromide, mesylate) are presented
in Table 12.
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155 Ex. Structure Enpirical Ml ecular ESI-M5 No.

formula weight [MtH + | | F C28H34FN302 463, 60 464
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C30H36FN303
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HZiS|-MS
[M+H]"

2-[3-Chloro-4-(3-dimethylamino-pyrrolidin-1-yl)-phenyl]-6-hydroxy-3,4-dihydro-2H-
isoquinolin-1-one

According to Method L, 2-[3-chloro-4-(3-dimethylamino-pyrrolidin-1-yl)-phenyl}-6-
methoxy-3,4-dihydro-2H-isoquinolin-1-one was treated with hydrogen bromide. In this
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20

25

30

nmet hoxy- phenyl ) - 2H i soqui nol i n- 1-one was hydr ogenat ed,

W th hydrogenol ysis of the 1s benzyl group. In this
woago7iobasepr oduct was obt ai ned with nol ecul ar wWeCTyEP2007/001212

405.50 (C24H27N303); Ms (ESI): 406 (MrH+).

6- Benzyl oxy-2-((R)-4-[1,

3']bipyrrolidinyl-1"-yl-3-nmethoxy-phenyl)-2Hi soqui nol

in-1-one According to Method Q

way i BBEE ks Rt il AN N0 [ 2 1ppac VO ws

(ESIN8r (Y. phol ine. In this way the product was
obtai ned with nol ecul ar wei ght 495.63 (C31 H33N303);
ME (ESI): 496 (MrH+).

2 o R S RS Yyt B

one P, 4-benzyl oxy-2-net hyl -benzoic acid was reacted with
(R)-4-

AcccErﬁ'Engtth@ﬂ‘leQi i éﬂ%mﬂao-pﬂeh%f )R R @J?ﬁfalh\@my?@mldeVWas reacted

uct was obtained wth ™ nplecular
with dewhlommﬁ)sﬂn@belsﬁheoagyl chidrigesTTe diggirgismekinolinone thus

obta&?d;\\gé%ﬂrag i @Yb{g&rlﬁiggn@?omlde chogfd%ttg%gth%gq_mfn I Way the

prod?jcf M%@taﬁn@@@mwmécma? w#ﬂ@m% e MBsN8ed), WISRESI): 352
(R - [1,3" ]bipyrrolidinyl he nitro conmpound obtaine

(M+&a)s hydrogenat ed according to WD 2007/ 093364
PCT/ EP2007/ 001212 158 Method F. In this way the
product was obtained with nol ecul ar wei ght 261. 37

(@ﬂﬁ@%ﬁ)roh&ﬁyl(ﬁ%‘l B—m%ﬁ?oxg high 6 hydroxy-2H-isoquinolin-1-one

-3-hmet hyl -tetr uran5Accord|n to
Undem@ermndutm oereth@dm Bebenay) @ycze R)-4=aB ipyrrelidinyl-1'-yl-3-

R I P

benZyngrdud. 9 YHis WayaHe pred e veasobtitaineedvith mdiedular weight aog 50
corres ondln% unsaturated al cohol s:
0242427d%<5% BShedBg(Makdane; to

2- i odonet hyI oxet ane; 2-iodonet hyl -5-net hyl -tetrahyd
rofu ran. Exanple 211

6-Benzyloxy-2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-methoxy-phenyl)-2H-isoquinolin-1-one
According to Method Q, 4-benzyloxy-N-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-methoxy-
phenyl)-2-methyl-benzamide was reacted with N-formylmorpholine. In this way the
product was obtained with molecular weight 495.63 (C31H33N303); MS (ESI): 496
(M+H+).

4-Benzyloxy-N-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-methoxy-phenyl)-2-methyl-benzamide
According to Method P, 4-benzyloxy-2-methyl-benzoic acid was reacted with (R)-4-
[1,3']bipyrrolidinyl-1'-yl-3-methoxy-phenylamine. In this way the product was obtained
with molecular weight 485.63 (C30H35N303); MS (ESI): 486 (M+H+).

(R)-4-[1,3']Bipyrrolidinyl-1'-yl-3-methoxy-phenylamine
According to Method E, 1-fluoro-2-methoxy-4-nitro-benzene was reacted with (R)-

[1,3"bipyrrolidinyl. The nitro compound obtained was hydrogenated according to



20

2-{3-Fluoro-4-[3-(4-hydroxy-piperidin-1-yl)-pyrrolidin
-1-yl]-phenyl }-6-[(S)-1- 15 (tetra

whyarodizsan- 2- yl ) met hoxy] - 3, 4- di hydr o- 2H i soquUPCIDEP2907/001212
one ON N\ ~NOCH O F As8cording to Method J1,
2-[3-fluoro-4-(3-oxo-pyrrolidin-1-yl)-phenyl]-6-[(S)-1

(tetrahydrof uran-2-yl) net hoxy] - 3, 4-di hydr o- 2H i soqui no

i - e j j gl n-4- ol j
el s naRE AT e REECLVE? BoitRFhlfagear Witaet o7
(C15HIBNBOR MS (2SHBBEAGM4H+)MS (ESI): 510 (MrH#) .

Exanmpl e 212 2-[4-((R)-3-Di net hyl am no-pyrrolidin-1
-yl')-3-fl uorophenyl ] - 6- ( 3- met hoxy- but ;)xy) -3, 4-

' ' i -1 -one WD 2007/ 093364
2"0%%(@%6%%688%%5“%@3‘"%” ~OON ON l\/|9t6 hod Y A
Accdl‘tim@uben?fudtighshfm iterstore (R2D( Eobpget al. 1S¢nthgsis 1988, 862-8), 3-

- di et hyl am no-

memzy_gh[p;hé&f%r{]imm@é@pﬂ:teg-vﬁiyup&grpﬁlgi{ﬁg)ﬁﬁnq%&@ hexafluarapkpsntgte.
The (bying PR Qe BTy ol AR HE et

alcolls: in THE (1 nL) was added, stirring for a further 10

. Mmnutes, Then 3-nethoxy-butan-1-ol (35 ng) was added
2-|ocggmet}1yl-§qgge Yioxelaneor " 12 hours. It was sucked off of

K i and the filtrate was concentrated. The
2 'oar@?l@gleg{v\%én%uri fied by preparative HPLC. In this way

2-ioddneethybSuncéthykietrabydiofiednwi t h nol ecul ar wei ght 455. 58
(C26H34FN303) ; Ms

Example 211

2-{3-Fluoro-4-[3-(4-hydroxy-piperidin-1-yl)-pyrrolidin-1-yl}-phenyl}-6-[(S)-1-
(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one

e O OO

According to Method J1, 2-[3-fluoro-4-(3-oxo-pyrrolidin-1-yl)-phenyl]-6-[(S)-1-
(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one was reacted with
piperidin-4-ol. In this way the product was obtained with molecular weight 509.63
(C29H36FN304); MS (ESI): 510 (M+H+).

Example 212

2-[4-((R)-3-Dimethylamino-pyrrolidin-1-yl)-3-fluorophenyl]-6-(3-methoxy-butoxy)-3,4-
dihydro-2H-isoquinolin-1-one
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to (ESI): 456 (M+H+). The products that were obtai ned
according to Method Y by reaction of the
wa@orrespendi ng phenols with the correspondi ng PCTBPINT001212

are presented in Table 13.130 2007/ 093364

PCT/ EP2007/ 001212 160 Table 13. Ex. Structure

Enpirical Ml ecular ESI-M5 No. formula weight [MH] +

0 F C25H32FN303 441,55 442 213 0 F C25H28FN305 469, 52
470 214 0~ o F C23H28FN303 413,50 414 215/ \ \ [/ "~

\ HO/p!/ 0 F C26H32FN393 453, %6 45 216 F C26H32FN303
) , 56 454 \' o "~ O 0 6H31FN403 466, 56

467 ") 03 3,26 454 219 O
F C25H30BNS D F H34 \N302 451, 59 452
221

Method Y

A mixture of triphenylphosphine (polymer; 156 mg), 2-[4-((R)-3-dimethylamino-
pyrrolidin-1-yl)-3-fluorophenyl]-6-hydroxy-3,4-dihydro-2H-isoquinolin-1-one (0.10 g)

and THF (7 mL) was stirred for 15 minutes. Then di-tert-butyl-azodicarboxylate (0.10 g)
in THF (1 mL) was added, stirring for a further 10 minutes. Then 3-methoxy-butan-1-ol
(35 mg) was added and it was stirred for 12 hours. It was sucked off of the polymer
and the filtrate was concentrated. The residue was purified by preparative HPLC. In
this way the product was obtained with molecular weight 455.58 (C26H34FN303); MS
(ESI): 456 (M+H+).

The products that were obtained according to Method Y by reaction of the

corresponding phenols with the corresponding alcohols are presented in Table 13.
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wWoRo7A83368- hydr oxy-
pent - | -ynyl ) -3, 4-di hydr o- 2K1i soqui nol i n-1-one (20 ng),
pal | adi um (10% on charcoal ;

stirred vigorously for
at nrosphere (ball oon flask).

5 hour

5 5 ng) and net hanol

s under a hyd

PCT/EP2007/001212

was
rogen

It was sucked off of the

catalyst and the filtrate was concentrated. The
resi due was purified by preparative HPLC

In this way
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s Example 230

2-[4-((R)-3-Dimethylamino-pyrrolidin-1-y!)-3-fluorophenyl]-6-(3-hydroxy-pentyl)-3,4-

dihyd

ro-2H-isoquinolin-1-one
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2-((R-4-[1,3]Bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-

WQ eRyAB3Y dr oxy- but - 1-ynyl ) - 2H i soqui nol i n- 1- POPERAS7/001212
hydr ogenated according to M@t hod Z. In this way the
product was obtained wth nol ecul ar wei ght 449.57
(C27H32FN302); Ms (ESI): 450 (I\/H-H+). 5 Exanpl e 232
2-((R-4-[1,3 ]Bipyrrolidinyl-1"-yl-3-fluorophenyl) - 6-
((S)-3-hydroxy-pentyl)-2Hgisoquinolin-1-one F N & N

N O 10 0
x 1- ] Bi } -V' -yl -3-fl uorophenyl) - 6-
N—i ui_mol i n- 1- one was
Ket ho n this way the

3 nol ecul ar \NEI ght 463. 60
(C28H34FN302) ; NB (ESI) 464 (M+rH+). Exanple 233 15

2-((R-4-[1,3 ]Bipyrrolidinyl-1"-yi-3-fluorophenyl) - 6-
Methesh£ yl - 2H-i soqui nolin-1-one F NN
2-((R-4-[1,3 ]Bipyrrolidinyl-I"-yl-3-fluorophenyl)-6-

A mirmé of 2[ay(( Rﬁﬁdlmemmlaminbrpylraudm 18s3-flydrophengll-6(3-hydroxy-
accor di _In this way the froduc

pentabvay adsinyATo- 2 seating Mad1ane (CDmUh pal eSrBLEtG o charcoal;

5 m%&ﬁ%ﬁwﬁé@é%ﬁ% GVﬁ&}EXV%?Qg égg?@%er a hydrogen atmosphere

(balloon flask). It was sucked off of the catalyst and the filtrate was concentrated. The
residue was purified by preparative HPLC. In this way the product was obtained with
molecular weight 439.58 (C26H34FN302); MS (ESI): 440 (M+H+).

With shorter reaction times the only partially hydrogenated product can be obtained as

main product:

2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-3-fluorophenyl]-6-(3-hydroxy-pent-1-enyl)-
3,4-dihydro-2H-isoquinolin-1-one

F
@)
N
\ N /D\N/
0 \
Molecular weight 437.56 (C26H32FN302); MS (ESI): 438 (M+H+).

Example 231

2-((R)-4-[1,3']Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-((R)-3-hydroxy-butyl)-2H-isoquinolin-
1-one
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2-[3-fluoro-4-((R)-3-nethylam no-pyrrolidin-1
-yl )-phenyl ] -6-(2-hydroxy-propoxy) -3, 4-
waRdyasseLH i soquinolin-1 -one F O\~ ~ \ N &I/EP2007/801212
According to Method K, 163
{(R) -1-[2-fl uoro-4-(6-hydroxy-1-oxo-3, 4-di hydro-1Hiso
gui nol i n-
2-yl)-phenyl]-pyrrolidin-3-yl}- rret hyl - carbam ¢ aci d

r
(REb 3R BRI 35RO TARR M s
rrL) and sodi um borohydrl de (37 rrg) was added After 1
hour, the reaction m xture was hydrolyzed with vvater
and extract ed with ethyl acetate. The organi c phas
isogyigglingdrene was dydrogengirdacsardingrtaiethnd é%&@ﬁwaa{ttea product
I : .
was Btidtd 06 mPBE D HeidH 57 (Gt a®y02) s (Esi): as0 (Mviis)
H i soqui nol i n-2-yl]-phenyl}-pyrrolidin-3-yl)-
nmet hyl -carbam c acid tert-butyl ester) was treated
w th hydrogen chloride according to Method V. In this
Example 23% product was obtained with nol ecul ar wei ght
413. 50 (C23H28FI\I303); M5 (ESI): 414 (M+H+). 15
2-((RpfhBBipYHolidinyl-1'-yl-3-fluorophenyl)-6-((S)-3-hydroxy-pentyl)-2H-
. Z-L -Fl uoro-4-((R)-3-net hyl am no-pyrrolidin-1
IS0quUK) ;‘5 JHAS/1 ] - 6- ( 2- met hoxy- pr opoxy) - 3, 4-
di hydro-2Hisoquinolin-1 -one F ON NN _ 020
Met hod AA Sodi um hydride (B5%in oil, 20 ng) was added

o a mxture of ((R)-1- quo@iG (2-

2-((R)-4-[1,3'1Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-((S)-3-hydroxy-pent-1-ynyl)-2H-
isoquinolin-1-one was hydrogenated according to Method Z. In this way the product
was obtained with molecular weight 463.60 (C28H34FN302); MS (ESI): 464 (M+H+).

Example 233

2-((R)-4-[1,3']Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-pentyl-2H-isoquinolin-1-one

OOy

2-((R)-4-[1,3']Bipyrrolidinyl-1'-yi-3-fluorophenyl)-6-pent-1-ynyl-2H-isoquinolin-1-one
was hydrogenated according to Method Z. In this way the product was obtained with
molecular weight 447.60 (C28H34FN30); MS (ESI): 448 (M+H+).



hydr oxy- propoxy) - 1- oxo- 3, 4-di hydro-1
Hi soqui nol i n-2-yl]-phenyl}-pyrrolidin-3-yl)-
worepb3dear bam ¢ acid tert-butyl ester (0.20 gPCHEH200NVV1212

(5 nmL). When gas ceased to1640 2007/ 093364

PCT/ EP2007/ 001212 165 be evol ved, nethyl iodide (55

ng) was added. After 1 hour the reaction m xture was

distributed between water and ethyl acetate. The
Exaﬂg phase was dried over nagnesium sulfate and

ncentrated. 5 The ether thus obtained was treated

h hI d I th
203 Hugre O P S art Y i Sy APt haol BBy diergRopox)-3.4-
duhyéw%bﬁ%s&c%ﬁ&iﬁpm%%) M5 (ESl): 428 (MrH+). Exanple
2 ((R) 4-11, 3' ] Bi pyrrol Fdl nyl-1' -yl -3-fl uorophenyl) - 6-

(2- rrethoxy but ogy) - 2I—|-|qu| olin-1- one F O~~\ N

NN 0 A di g to Met\hod

= Ri pyy o I-3 fl uor ophenyl) - 6-
(2- yd but oNy) & soqui oI i MY 1- one was react ed

. I'mthis way thée product 15 was
obt ai ned wi t h™ nol ecul ar vvei ght 479. 60 (C28H34FN303);
M5 (ESI): 480 (MtH+) npl e 237
Accardingrp-Method, ]{ERbMZdIuom-ﬁy(ﬁ hydrw-$qxp&ﬂobh%yfbHﬁoqumolm-

2-yl) %rn_yﬂwy\rro)ﬁm-@@}-m'ékhy?—ggr%'a%c amd%ert%‘uqyl ester waJs\| rea%g% with

bromoacetone. The ketone obtained (500 mg) was dissolved in ethanol (10 mL) and

sodium borohydride (37 mg) was added. After 1 hour, the reaction mixture was
hydrolyzed with water and extracted with ethyl acetate. The organic phase was dried
over magnesium sulfate and concentrated. The alcohol obtained (((R)-1-{2-fluoro-4-{6-
(2-hydroxy-propoxy)-1-oxo0-3,4-dihydro-1H-isoquinolin-2-yl]-phenyl}-pyrrolidin-3-yl)-
methyl-carbamic acid tert-butyl ester) was treated with hydrogen chloride according to
Method V. In this way the product was obtained with molecular weight 413.50
(C23H28FN303); MS (ESI): 414 (M+H+).

Example 235

2-[3-Fluoro-4-((R)-3-methylamino-pyrrolidin-1-yl)-phenyl]-6-(2-methoxy-propoxy)-3,4-

NO\N\

dihydro-2H-isoquinolin-1-one

Method AA

Sodium hydride (55% in oil, 20 mg) was added to a mixture of ((R)-1-{2-fluoro-4-[6-(2-
hydroxy-propoxy)-1-oxo-3,4-dihydro-1H-isoquinolin-2-yl]-phenyl}-pyrrolidin-3-yl)-
methyl-carbamic acid tert-butyl ester (0.20 g) and NMP (5 mL). When gas ceased to
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20 WD 2007/ 093364 PCT/ EP2007/001212 166 Method AB A
m xt ure of
WQ2q00my3344 [ 1, 3' | bi pyrrolidinyl-1"-yl-3-fluoropP€nyPloo6601212
hydr oxy- 2Hi soqui nol i n- 1-tie (100 ny),
2-chl oropyridine (58 ng), potassiumtert.-butoxide (57
nmg) and NMP (1 nlL) was heated for 30 m nutes at 180C
by m crowavi ng. The cooled raw nmi xture 5 was purified

ve oy B0 BRI it P Do IS B ey e was
d|strMEtdoE§éﬁNee4a7\&aték/bhﬁ)ethﬁ>a@6tdte P8organic phase was dried over
[a&el 3']1Bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-
mag(\@ﬁua\zwl pnaepncontratedqui nol in-1- 10 one F N O SA O
According to Method AB,
2-((R-4-[1, 3] bi pyrrol idinyl-1"-yl-3-fluorophenyl) - 6-
hydr oxy- 2H-isoqui nolin-1-one was reacted with

The &tHurahus bbtairedewas Itre"al’édSWWthﬂf@emr@ﬂlMJde aa&ermigttaiMetdi\od V.lIn
wi th nol ecul ar wei ght 476.58 (C26H25FN4 % ?\l
this way tt(eMppqupbuct was gblaippd avithggolecular weight 427 2 CZ4H30F 303); MS

oro 4- ((R) - 3-met hyl am no-pyrrolidin-1-yl)-p
ESlﬁe‘{nzﬁM -0 ‘o- 1, 2-di hydr o-
I soqui nol i n-6-yl oxy}-pentanoic acid ethyl ester F 0 0
ON NO

Example 236

2-((R)-4-[1,3'|Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-(2-methoxy-butoxy)-2H-isoquinolin-1-

Oy

According to Method AA, 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-(2-hydroxy-
butoxy)-2H-isoquinolin-1-one was reacted with methyl iodide. In this way the product
was obtained with molecular weight 479.60 (C28H34FN303); MS (ESI): 480 (M+H+).

one

Example 237

2-((R)-4-[1,3'|Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-(pyridin-2-yloxy)-2H-isoquinolin-1-

one
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20 According to Method K,
{(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo-1Hisoquinolin-2-y

wo peo7pbasayl | - pyrrol i di n-3-yl }-net hyl - carbam ¢ BCT/#P2007/001212
tert-butyl ester was reacté® wth 2-brono- pentanoic
acid ethyl ester and then the carbamate in the
2 (2 {4-[ (R -3-(tert WO 2007/ 093364 PCT/ EP2007/001212

ycar bonyl - net hyl - am no) -pyrrolidin-1-yl]-3-fluoro
Met'ﬁl‘nj’tﬁ?l} 1- oxo- 1, 2- di hydr o-

A migfid B 23 %éﬁ@ﬁ\?ﬁ’{og@ﬂ{/e SaeiiorGpienY g Bty -2H-isoauinolin-
1 onéﬁh@@ inft), Qf&ﬂ%frgbﬂ%lhé’ (%H@)dpbfashﬁn{ f@rﬁ-b‘&%’xﬁé‘?’ﬂSryQ) and NMP

product™ was obtal ned w t nol ecul ar wei ght
(1 mLCeasdeRNsDiIY 30l\rBlr(um at 1803’2) byvmrtierpwasingx dingl eooketbraw mixture
2-[.3- Fluoro-4- ((( R) ~3-4Aret hyl am no- pyrrol.idin | ) phen
was ppffiad by Brharafifarbist 1o s S Ralrpa G nepPRne AR Frolecutar
weight 470. 55 (C2HHI7FNAOE, NF@%FESI‘) hjamekenydri de (22 ng)
was added to a m xture of 2-(2-{4-[(R)-3-(tert-
but oxycar bonyl - met hyl - am no) - pyrrolidin-1-yl]-3-fluoro
phenyl } - 1- oxo- 1, 2- di hydr o-
| S jJ1ol i n-6-yl oxy) - pentanoi ¢ acid ethyl ester (300
Examﬁgﬂgﬁg THE (5 nL) After 12 hours, nethanol (1 m)
ded ture was distributed betwee
2-(Ri-bh, 3£Blleyrrelu¢19vl hﬂé@aﬂu@fOW@Y@r@-&W@Z%Baﬁ%XX)a%H-ﬁQ%H‘O"n 1-
one OvVer magnesium sulfate and concentrated. 1s The
resi due was purified by chromat ography on silica gel.
The carbamate in the cohol thus obtai ned was
¥t h hydrogen chl ori de accordi ng
y t e product was obt ai ned

5\@?\803); MS (ESI):

According to Method AB, 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-hydroxy-
2H-isoquinolin-1-one was reacted with 2-bromothiazole. In this way the product was
obtained with molecular weight 476.58 (C26H25FN402S); MS (ESI): 477 (M+H+).

Example 239

2-{2-[3-Fluoro-4-((R)-3-methylamino-pyrrolidin-1-yl)-phenyl]-1-oxo-1,2-dihydro-

isoquinolin-6-yloxy}-pentanoic acid ethyl ester

According to Method K, {(R)-1-[2-fluoro-4-(6-hydroxy-1-oxo-1H-isoquinolin-2-yl)-
phenyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester was reacted with 2-bromo-
pentanoic acid ethyl ester and then the carbamate in the 2-(2-{4-[(R)-3-(tert-
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6- But oxy- 2-[ 4- ((R) - 3-di net hyl am no-pyrrolidin-1
-yl)-phenyl]-3, 4-di hydro-2Hisoquinolin- 1 -one ON N
wO\ED020036093364 PCT/ EP2007/ 001212 168 Accor di PgI/EP2007/001212

Met hod R, 167

2- (4- bronophenyl ) - 6- but oxy- 3, 4- di hydr o- 2Hi soqui nol i n-
1 -one was reacted with

di methyl - (R)-pyrrolidin-3-yi-amine. In this way the

buto?x@g%%ﬁé@ﬁ@ﬁ%hyﬂ%ﬂc@@;%igBg‘i‘-‘g/pﬁ-ﬂ:&fogﬂ@h%‘-ﬁ -871 28dihydro-
|soq@nbl4n Brydo®y) iemtamoic GchiJétﬂyNeéieﬂolﬁtahdeYWaQ tleased lblyﬂﬂalatll‘ment with

-1 -one Accordl ng to Method A, 4-bronp-phenyl am ne

nydroget SO ARCRICIE bXYIEIDGEH. BhiFGS Way Ny praskics sias Obtamed with

n d Wi th
m°'e%8?agé'{(§§?t‘{%u rﬁ?%%@%&é‘ﬂ%&%@%% SI): 374
(I\/H—|+). i o Exarrple 242
2-(4-[1,3 ]Bipyrrolidinyl-I"-yl-phenyl)-6-butoxy-3,4-d
I hydr o- 2H-|squ| nolin-1-one O N N N According to
Examp
6- but oxy 2-[4-(3-oxo0-pyrrolidin-1-yl)-phenyl]-3,4-dihy
2-[3fluora4-((R3-Sgmetintlaminb-pyreolidins 1 rydaph ey )6 h-hydroxymethyl-butoxy)-
Hei rrolidine. In this way the product was obtained 15
2H-i50qUiNoIR-&QMar wei ght 433. 60 (C27H35N302): NS (ESI):
434 (M-H+) . Exanpl e 243

R)-4-[1,3 ]Bipyrrolidifnyl -1 -yl -3-fl uor ophenyl ) - 6-
((3 , 4R*) - 4- hydr @xy- tetrhydr -
pyran 3-vyl -2 O/ N

Lithium borohydride (22 mg) was added to a mixture of 2-(2-{4-[(R)-3-(tert-
butoxycarbonyl-methyl-amino)-pyrrolidin-1-yl]-3-fluorophenyl}-1-oxo-1,2-dihydro-
isoquinolin-6-yloxy)-pentanoic acid ethyl ester (300 mg) and THF (5 mL). After 12
hours, methanol (1 mL) was added and the mixture was distributed between water and
ethyl acetate. The organic phase was dried over magnesium sulfate and concentrated.
The residue was purified by chromatography on silica gel. The carbamate in the
alcohol thus obtained was cleaved by treatment with hydrogen chloride according to
Method H. In this way the product was obtained with molecular weight 439.53
(C25H30FN303); MS (ESI): 440 (M+H+).

Example 241

6-Butoxy-2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-

1-one

SN @N@ NQ\“\/
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N O 20 0 According to Method T,
2-((R-4-[1,3 ]bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-
whgaroxeLH i soqui nolin-1-one, with cesium f|PCI/ER®OAB01212
auxiliary base, was reactethdwi th 3, 7-di oxa-
bi cycl o[ 4. 1. 0] heptane. In this way the product was
obt ai ned with nol ecul ar wei ght 493.58 (C28H32FN304);
M5 (ESI): 494 (M+H+). WO 2007/093364 PCT/ EP2007/001212
[ , r : . .
Accc%r\ng?\ﬁ t|§n Qg@iﬁ?%&&%%rﬁ%ﬁ‘h%ﬁ ;Bt%(?&e&,?ﬁlﬁ\?ﬁg-ﬁ‘ﬁ%ﬁumoth-one

was t@dt%ywthailmtrafHR)-pyrrmMn B;wramrrfeem thig Wamtbe' |product was
chloride to the corres

obtangHoMAYSCUAWENHADT. S8 (CROLBONES 2): ME (EST 408 (s )
3, 6-di hydro-2H pyran (MJ. Suto et al., J. Med. Chem
1991, 34, 2484-88). Epoxidation with M:PBA gave
3, 7-di oxa-bi cycl o[ 4. 1. 0] heptane (G Berti et al.,

2-(4-B$bmhﬁtbrmﬂ-ﬂ—%tbxy&ﬂA-We%-isoﬁx:mha-Bﬁé 10
2-((R-4-[1,3" ]Bipyrrolidinyl-I"-yl-3-fluorophenyl)-6-

Accdrﬂ%b tBEMéth@adWyci brothb pheRilaRfhe Wakre@bRdwitH U Mutdky?e-(2-

m xt'ure of

chloettiyR)-benzoy] ghippdpykrtbis way$he prodyict ®as lobtaiogdh il molecular

e R e R

bari um carbonate; 100 ng) was stirred vigorously for 2

hours under a hydrogen at nosphere (balloon flask). It

was sucked off of the catalyst and the filtrate was
Exaroplec242 r at ed. The residue was purified by

2 oSSR APIERIN) S b e S%E’rhméow%'-'soqu'"% i#sie

(C28H32FNB0); MG (ESI): 446

NN S Y eare

According to Method J, 6-butoxy-2-[4-(3-oxo-pyrrolidin-1-yl)-phenyl]-3,4-dihydro-2H-
isoquinolin-1-one was reacted with pyrrolidine. In this way the product was obtained
with molecular weight 433.60 (C27H35N302); MS (ESI): 434 (M+H+).

Example 243
2-((R)-4-[1,3'1Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-((3R*,4R*)-4-hydroxy-tetrahydro-
pyran-3-yloxy)-2H-isoquinolin-1-one

Q@dCr@Q

According to Method T, 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-hydroxy-2H-
isoquinolin-1-one, with cesium fluoride as auxiliary base, was reacted with 3,7-dioxa-

bicyclo[4.1.0]heptane. In this way the product was obtained with molecular weight
493.58 (C28H32FN304); MS (ESI): 494 (M+H+).
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(MrH+) . 20 Exanpl e 245
2-((R-4-[1,3]Bipyrrolidinyl-I"-yl-3-fluorophenyl) - 6-
WQ do7/d3386* ) - 1, 2- di hydr oxy- pentyl)-2H PCT/EP2007/001212
i soquinolin-1-one F ON ©9N O WD 2007/ 093364
PCT/ EP2007/ 001212 170 Firstly, osm umtetroxide
(solution in tert.-butanol, 0.1 equiv.) was added to a
m xture of
2-((R-4-[1,3 ] bipyrrolidinyl-I"-yl-3-fluorophenyl)-6-
((2)-pent-1-enyl)-2Hisoquinolin-1- one (0.10 g) and
3,7- ﬂ]UEaibl@clﬂ[t) @lReptdpen a sol ution of
rrethyl-m)rphollne N- oxi de (89 ) in water (1 mlL)
In acgasdansgewith imstructionss idheditarature Sfirstly tntrahydrarpyranad-oswas

conv%ﬁggmg{ 6\739@1]% cic%fo {h%%o‘#\/\é%y@ﬁﬁm@%%%d%%t ePrY\Ac/ia was then reacted by

treatﬁtémwmmauttb sv@idwdr@rzw @AM IS 60 €t GRS HIBKIEN3 CBEm. 1991 34,
(ESI'): 480 The products that were obtained
2484098} &@&xvdaﬁloafvw @F@B&gpyeé} T-gigygriieyaleidnl,Plhepigne (3. Berti et

al., t]egr fhg@?#r?ﬁ’@ﬁ‘gﬂd 4‘61?Y2m9xy 2H i soquinolin-1 -one with

esponding alcohol s are presented in Table 14.
WD 2007/ 093364 PCT/ EP2007/ 001212 171 Table 14. Ex.
Structure Enpirical Ml ecular ESI-M5 No. fornul a
Examplegdft4 [ MiH + O C29H33FN403 504, 61 505

2-((R)-4-[1,3']Bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-((Z)-pent-1-enyl)-2H-isoquinolin-1-

oo

A mixture of 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-fluorophenyl)-6-pent-1-ynyl-2H-

one

isoquinolin-1-one (2.7 g), quinoline (0.4 g), pyridine (50 mL) and palladium (5% on
barium carbonate; 100 mg) was stirred vigorously for 2 hours under a hydrogen
atmosphere (balloon flask). It was sucked off of the catalyst and the filtrate was
concentrated. The residue was purified by chromatography on silica gel. In this way
the product was obtained with molecular weight 445.59 (C28H32FN30); MS (ESI): 446
(M+H+).

Example 245
2-((R)-4-[1,3"Bipyrrolidinyl-1'-yI-3-fluorophenyl)-6-((1R*,2S*)-1,2-dihydroxy-pentyl)-2H-

isoquinolin-1-one

W sa e ne



246 0 \\r-N\ F O F C29H34FN303 491,61 492 247 /\_CO

F C27TH27FNAO3 474,54 475 248 F C28H30FN304 491,57 492
wQ2®7093%4 / \ o / \ F C27H32FN303 465,57 466 PSDEPK00TN01212

\-, F C27H32FN303 465,57 46® 251 &KrD O F

C27H30FN304 479,56 480 252 0 5 Exanple 253

2-{3-Fluoro-4-[3-(3-fluoro-propylam no)-pyrrolidin-1-y

I']-phenyl }-6-[(S)-1- (tetra

s 850900 B R L DL Al R g & i
of 2-NRN[I\8'|Hipyreoli@inyl-1'-yl-3-fluorophenyl)-6-((Z)-pent-1-enyl)-2H-isoquinolin-1-
one (0.10 g) and THF (10 mL), and then a solution of N-methyl-morpholine-N-oxide
(89 mg) in water (1 mL) was added. After 48 hours the reaction mixture was
concentrated and the residue was purified by preparative HPLC. In this way the
product was obtained with molecular weight 479.60 (C28H34FN303); MS (ESI): 480
(M+H+).

The products that were obtained by reaction of 2-((R)-4-[1,3']bipyrrolidinyl-1'-yl-3-
fluorophenyl)-6-hydroxy-2H-isoquinolin-1-one with the corresponding alcohols are

presented in Table 14.
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Example 253

2-{3-Fluoro-4-[3-(3-fluoro-propylamino)-pyrrolidin-1-yl]-phenyl}-6-[(S)-1-

(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one
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A m xture of

2-[4-(1, 4-di oxa-7-aza-spiro[ 4. 4] non-7-yl)-3-fl uorophen
W@ kJo7@9339dr oxy- 3, 4- 5 di hydro- 2H i soqui nol i n- IPEDRER2007/001212

(6.9 g), (S)-2-nethanesul f 612yl et hyl -t et r ahydr of ur an

(3.9 g) and cesium carbonate (17.6 g) in DV (81.6 nl)

was heated overnight at 75C. Then the reaction

m xture was diluted with ethyl acetate and water. The

organi c phase was washed several times with water,

dried over sodiums Ifat@g‘d%he\wl\ugnt was renoved

[ roduct was obtained with

8. 53 (C26H29FN205); Ms (ESI):

469 (M-H
2-[4-(1, oxal7- aza- spiro[ 4. 4] non-7-yl)-3-fl uorophen
Oyl J»6- byt oxy- 37 4- di hydro-2H i soqui nolin-1-one Mt hod
ﬁ 159Pot assi um car bonat e (2.5 g) was added to a
i xture of 2-[4-(1, 4-di oxa-7-aza-

spiro[ 4. 4] non-7-yl)-3-fluorophenyl]-6-nethoxy-3, 4-di hy
MetkbddPd£H- i soqui nolin-1-one (7.2 g) and thiophenol (2 g)

in NMP (80.2 nL). Small portions of the reaction

Acetit &aa&gowg%aﬁ@q%@aﬁ@ﬁ of 86dighh wdho%rcﬁg@gdbgraggg (1Min

m crowave. en e acetate and ‘water
THFt 86 milLx ivere addeed taqueixtige i 25[8-fuaso-dx{3-axa-pyrrekidieriayl)-phenyl]-6-

i J hyl - iC.
() S RTanaot e PR RSB A I b RS RUA G0 4 5.8 mg) and
: . 0
SRR XA e RS ), The
reackol odixturé/BasEsired f886 h atvide)n temperature. Then the solvent was

rem%\{%ddflg(\fl?gﬁHg’k%r)\(cgﬂ}?p %Zs?fi@f\&{ag L@Ak 5 np? E{)%Lbyt%éq?f%{elléjr&&gpe?%he ethyl
acetiR! BRsseAvad wishel MAtiPvater several times, then it was dried over sodium

2- (2-hydroxyet hyl) - 4-met hoxy-benzoic acid (6.1 g) and
sulfateiandythe shivent was rer@ved in yaorumhEae e poeduct wasneigified by

premagptrb PGS vl el Mo dhud RE WL rfechiar 6EIGht 4e5.25
(Czﬂii§mw39©3j;rm§+2c§s()558§ (MH+) VWO 2007/ 093364
PCT/ EP2007/'001212 ' 174 and

4- (1, 4-di oxa-7-aza-spiro[ 4. 4] non-7-yl)-3-fl uorophenyl a
mne (7.4 g) was added. The reaction m xture was

2-[3%3@%594—%?—09&&%%”8 |%t- ‘ﬂ?fﬁ-iplﬁ@ntyﬁ-ré-['(gwl %ke%a%ywofg ra@}?-z%ﬁwethoxy]-
3,4-dihydro-2H-isoquinolin-1-one

Method AD

A mixture of 2-[4-(1,4-dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-[(S)-1-
(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one (8.4 g) and p-
toluenesulfonic acid (3.4 g) in acetone / water (80 mL / 40 mL) was heated for 12 h at
70°C. Then the acetone was removed in vacuum and the aqueous phase was
neutralized with sodium hydrogencarbonate solution and then extracted several times
with ethyl acetate. The organic phases were combined, dried over sodium sulfate and
the solvent was removed in vacuum. In this way the product was obtained with
molecular weight 424 .47 (C24H25FN204); MS (ESI): 425 (M+H+).
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to roomtenperature, being stirred at this
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The conpaqunds in Tabhle 15 were synthesjized sim|

2-{4iA0RAb TR SPRetf ApongTyba TR Phery -6 REHOXY S, 4étr¥ydro 2H-

tqu Enpirical forrmula Ml ecular ESI-MS No.
'S°q§1‘“?°”ﬁ1 ‘f’ﬁ 254 N-N~N-(/ C30H37FN404 536.65 537 1

Method AE

Potassium carbonate (2.5 g) was added to a mixture of 2-[4-(1,4-dioxa-7-aza-
spiro[4.4]non-7-yl)-3-fluorophenyl]-6-methoxy-3,4-dihydro-2H-isoquinolin-1-one (7.2 g)
and thiophenol (2 g) in NMP (80.2 mL). Small portions of the reaction mixture were
each heated for 20 min at 200°C in a microwave. Then ethyl acetate and water were
added to the mixture. The aqueous phase was extracted several times with ethyl
acetate. The organic phases were combined, dried over sodium sulfate and the solvent
was removed in vacuum. In this way the product was obtained with molecular weight
384.41 (C21H21FN204); MS (ESI): 385 (M+H+).

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-methoxy-3,4-dihydro-2H-

isoquinolin-1-one
Method AC

A mixture of 2-(2-hydroxyethyl)-4-methoxy-benzoic acid (6.1 g) and thionyl chloride
(22.5 mL) was heated for 4 h under reflux. Then the thionyl chloride together with
added toluene was removed in vacuum. The residue was dissolved in THF (§5.6 mL),
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\'' I v\ 255 DN O C25H28FN302 509.63 510 N\ I FOU

256N C29H35F2N303 511.61 512 / \ N\ F OO/ 257
w@3RHIOBHB03 533.69 534 N\ F 258 % C29H36FN3PLT/BPD0EM1212

510 \ N\ I F ~~\1111~~ (1™ O 259 ~{/ % C30H38FN304

523.65 524 Nv \ N\ F\J v 260C29H34FN303 491. 61

492 / N\ F WD 2007/093364 PCT/ EP2007/001212 176 EX.

Structure Enpirical formula Ml ecular ESI-M5S No.

and WF(LI glhﬁio&%i"a-saﬁgwmh%H-ﬁﬁ&ﬂuorophenylamine (7.4 g) was added. The
reaction mixture was cooled to 0°C and potassium-tert-butylate (7.0 g) was added.
Then the reaction mixture was allowed to warm slowly to room temperature, being
stirred at this temperature for 3 h. The solvent was removed in vacuum and the residue
was taken up in ethyl acetate / water. The ethyl acetate phase was washed with 10%
citric acid solution, dried over sodium sulfate and then the solvent was removed in
vacuum. In this way the product was obtained with molecular weight 398.43
(C22H23FN204); MS (ESI): 399 (M+H+).

4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenylamine

According to Method F, 7-(2-fluoro-4-nitro-phenyl)-1,4-dioxa-7-aza-spiro[4.4]Jnonane
was reduced using Pd/C. In this way the product was obtained with molecular weight
238.26 (C12H15FN202); MS (ESI): 239 (M+H+).

7-(2-Fluoro-4-nitro-phenyl)-1,4-dioxa-7-aza-spiro[4.4]nonane
Method E1

Potassium carbonate (6.9 g) was added to a mixture of 3,4-difluoronitrobenzene

(8.0 g) and 1,4-dioxa-7-aza-spiro[4.4]nonane (12.9 g) in acetonitrile (34.6 mL) and the
reaction mixture was heated for 2 h at 75°C. Ethyl acetate and water were added to
the reaction mixture. The agqueous phase was extracted several times with ethyl
acetate. The organic phases were combined, dried over sodium sulfate and the solvent
was removed in vacuum. In this way the product was obtained with molecular weight
268.24 (C12H13FN204); MS (ESI): 269 (M+H+).

The compounds in Table 15 were synthesized similarly.
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4-Chl oro-piperidine-1-carboxylic acid tert-butyl ester
A m xture of 4-chl oro-piperidine hydrochloride (156.1
ng), di-tert-butyl-bicarbonate (240 ng),
triethylamne (0.1 nL) and catal ytic anmounts of DMAP

3Ai3%{.THI% lf,‘?Z was heated for 6 h at 65C. Then the

“AZAYEY 'Oy - PB®was diluted with ethyl acetate and
washed with 10%citric acid. The organi c phase was

Methad AH over sodiumsulfate and the 25 solvent was
renmoved in vacuum Exanple 270

Pd/Q(§%8) (k4 mmgOy?']as plddeztomtsnh)t'gbn]oflﬁebmdyl-étm-picycﬂpkq.aj.ioanexane
- 1-y|] - 6] (R-1- (tet

aopaT i mPilarBl GAY ol o3 s utan ek difiecdor BoyaroRg fammerature

undﬁﬂ@d&%@r@gﬁﬁ%@é (WSr dERAESrEP TRETeadtich mixtird whs Kitered on

Celite-andithexsolvent svasetemoveddin [vacpammin Hik yay-the prgduciwag gbtained

with eIy BRERS B BRI Y €Sh.ea et

(R) - 2- met hanesul f onyl et hyl -t et r ahydr of ur an

3-Benzyl-3-aza-bicyclo[3.1.0]hexane

A solution of iodine (2.27 g) in THF (27.9 mL) was added dropwise at 0°C to a mixture
of sodium borohydride (818 mg) in dry THF (45 mL) within 40 min. At this temperature,
a solution of 3-benzyl-3-aza-bicyclo[3.1.0]hexane-2,4-dione (750 mg) in THF (11.1 mL)
was then added dropwise. Then the reaction mixture was heated for 6 h under reflux.
The mixture was cooled to 0°C, and 3N HCI was carefully added. Then the reaction
solution was neutralized with 2N sodium hydroxide solution. The aqueous phase was
extracted three times with ethyl acetate. The organic phases were combined, dried
over sodium sulfate and the solvent was removed in vacuum. The raw product was
purified by preparative HPLC. In this way the product was obtained with molecular
weight 173.12 (C12H15N); MS (ESI): 174 (M+H+).
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were reacted according to Method K1. In this way the
product was obtained with nolecular weight 523. 68
WO BROMEIB6N305) ; M5 (ESI): 524 (MrH+). PCT/EP2007/001212
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PCT/ EP2007/ 001212 180
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water were added to the reaction mixture and the aqueous phase was extracted
several times with ethyl acetate. The organic phases were combined, dried over

sodium sulfate and the solvent was removed in vacuum.

4-Chloro-piperidine-1-carboxylic acid tert-buty! ester

A mixture of 4-chloro-piperidine hydrochloride (156.1 mg), di-tert-butyl-bicarbonate
(240 mg), triethylamine (0.1 mL) and catalytic amounts of DMAP in THF (2 mL) was
heated for 6 h at 65°C. Then the reaction mixture was diluted with ethyl acetate and
washed with 10% citric acid. The organic phase was dried over sodium sulfate and the

solvent was removed in vacuum.

Example 270

2-{3-Methoxy-4-[4-(2-methoxy-1-methyl-ethyl)-[1,4]diazepan-1-yl]-phenyl}-6-[(R)-1-
(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one
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[1, 4] D azepane-1-carboxylic acid tert-butyl ester and
then the obtained nitro conpound was hydrogenated. In
W0 koog/098394 t he product was obtai ned with nol ecuP@r/EP2007/001212

wei ght 321,42 (Cl7H27N303)79 M5 (ESI): 322 (MrH+). 15

6- Met hoxy-i sochroman- 1-one A 1.6M sol ution of
n-butyllithiumin hexane (145.9 nL) was added dropw se
at -78Cto a solution of diisopropylanne (33.5 nlL)
in dry THE (190 nlL). Then the reaction mxture was
warmed to roomtenperature for 5 mn, and then cool ed
again to -78C, 20 and a solution of
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me was acidified with conc. HCl, the precipitate
obtained was filtered off and washed with water

several tines. In this way the product was obtained
wi th nol ecul ar weight 178.06 (C1 OH 1003); M (ESI):

o-Hybf et Zp it o0 4R oAt R e T Ay 3RS { Bhenyiy-
3,4- dr RYdIre- ﬂr@—lsdaﬁlnoﬂnt%héfaﬁldﬁmlz h@@haﬁéﬁuﬂbh%‘n@hﬁ%éfréﬁydrofuran

No. wei g k }&2 271 \J -0
weresrgacw aqoprdmgmo Met od KA. dn thig vayNheprodhict wasnebtegmdogith
moleXtfar weight 523.68 (C30H41N305); MS (ESI): 524 (M+H+).

6-Hydroxy-2-{3-methoxy-4-[4-(2-methoxy-1-methyl-ethyl)-[1,4]diazepan-1-yl]-phenyl}-
3,4-dihydro-2H-isoquinolin-1-one

2-(4-[1,4)Diazepan-1-yl-3-methoxy-phenyl)-6-hydroxy-3,4-dihydro-2H-isoquinolin-1-one
and 1-methoxy-propan-2-one were reacted according to Method J1. In this way the
product was obtained with molecular weight 439.56 (C25H33N304); MS (ESI): 440
(M+H+).

2-(4-[1,4)Diazepan-1-yl-3-methoxy-phenyl)-6-hydroxy-3,4-dihydro-2H-isoquinolin-1-one
Method L1

A solution of 4-[2-methoxy-4-(6-methoxy-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-
phenyl]-[1,4]diazepane-1-carboxylic acid tert-butyl ester in 48% HBr (10 mL) was
stirred for 48 h at 80°C. The mixture was neutralized with sodium hydroxide solution,
extracted with dichloromethane, dried over magnesium sulfate and concentrated. In
this way the product was obtained with molecular weight 367.45 (C21H25N303); MS
(ESI): 368 (M+H+).



15

20

25

30

N~OI / N 273 C31 H41 N305 535.66 536 \ N\ I N”i o
Exanple 274 5

W® 200893384 Hydr oxy- but oxy) - 2- { 3- net hoxy- 4- [ 4- ( 2POPEPZIRY001212
1 -methyl-ethyl)-[1, 4] di az&pan-
1-yl]-phenyl }-3, 4-di hydro- 2H i soqui nolin-1-one O O
jgt O Method T1 A m xture of
6- hydr oxy- 2-{ 3- met hoxy- 4-[ 4- ( 2- net hoxy- 1- et hyl - et hyl)

' -1- 41 . . T
R e s T LD G
[1,4]di@kepane-1 -carbpoplictadiditert-bify! ester and cesium fl uori de
(32 mg) in DVF (0.5 nL) was stirred at 130C for 4 h.
After adding water it was extracted with

o-MEhG-BESARIR AR ot 30 A B R P OB erh 1 Mg pane-1-
carbbﬁ;giCCbr,tgd ﬂ@?bpbﬂ 'eétgg?/gmi éﬁac&p?ﬁetbmgg-ﬂ_l?ethqd A?i m thig/way the
prock:gabh oHE0RY WiRGHE G ek e (AR SB b WIS 4ESl: 482

(M+I-g9 ound was synthesized simlarly: 5 Ex. Structure
ngiprical formula Mol ecul ar ESI-M5 No. weight [ MtH +
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4-(4-Amino-2-methoxyphenyl)-{1,4]diazepane-1-carboxylic acid tert-butyl ester

According to methods E and F 1-Fluoro-2-methoxy-4-nitro-benzene was reacted with
[1,4]Diazepane-1-carboxylic acid tert-butyl ester and then the obtained nitro compound
was hydrogenated. In this way the product was obtained with molecular weight 321,42
(C17H27N303); MS (ESI): 322 (M+H+).

6-Methoxy-isochroman-1-one

A 1.6M solution of n-butyllithium in hexane (145.9 mL) was added dropwise at -78°C to
a solution of diisopropylamine (33.5 mL) in dry THF (190 mL). Then the reaction
mixture was warmed to room temperature for 5 min, and then cooled again to -78°C,
and a solution of 4-methoxy-2-methylbenzoic acid in dry THF (210 mL) was added
dropwise. After stirring at this temperature for 10 min, paraformaldehyde (7 g) was
added. Then the reaction mixture was allowed to return to room temperature and it
was stirred at this temperature for 4 h. Water was added to the reaction mixture, then
the THF was removed in vacuum and then the aqueous phase was extracted with
diethyl ether. The aqueous phase was acidified with conc. HCI, the precipitate obtained
was filtered off and washed with water several times. In this way the product was
obtained with molecular weight 178.06 (C10H1003); MS (ESI): 179 (M+H+).

The compounds in Table 16 were synthesized similarly:
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stlirred at 65C for 16 h.| The reaction m xture was

Xy- 3,

272 purified by pre ati ve HPBOH41IN308 s vBB5.6he priadact
IS obt ai n %{) ar wei ght 439.56
((325|—|33@;q 440 (MtH+). The conmpounds in
Takf e synt heS| ze:l simlarly: 1D Table 17. Ex.
St{r uct ure En'pi rical for mJI a Mol ecul ar ESI -M5 No.

277 (AN Fa Y =l =is Lo NN Al ad

573 M gRt M % “'”*cwmmsosu 52153896 536
KI

ey

Example 274

6-((S)-2-Hydroxy-butoxy)-2-{3-methoxy-4-[4-(2-methoxy-1-methyl-ethyl)-[1,4]diazepan-
1-yl]-phenyl}-3,4-dihydro-2H-isoquinolin-1-one

Method T1

A mixture of 6-hydroxy-2-{3-methoxy-4-[4-(2-methoxy-1-methyl-ethyl)-[1,4]diazepan-1-
yl]-phenyl}-3,4-dihydro-2H-isoquinolin-1-one (39 mg), (S)-(-)-1,2-epoxybutane (15 mg)
and cesium fluoride (32 mg) in DMF (0.5 mL) was stirred at 130°C for 4 h. After adding

water it was extracted with dichloromethane, dried over magnesium sulfate and



\' N \/A4l 01 / 278 ~ C31 H41 N305 535.69 536 0/ N

QH ~ OO0 ):D 279 ~ C31 H41 N305 535.69 536 0/ HN
wo 2007093864\ 0, O Exanple 280 PCT/EP2007/001212

6- ((S)-2- Hydr oxy- but oxy) - 21§24- [ 4- ( 2- hydr oxy- 2- et hyl - p

ropyl)-[1, 4] di azepan-1-yl]-3 '5

nmet hoxy- phenyl } - 3, 4- di hydr o- 2H-i soqui nol i n-1- one WD

2007/ 093364 PCT/ EP2007/001212 184 0 O ON\ O

concBplbfi THieresiie s p NI R povEratve FPLEPY tis dafkfé Broduct
was 8bfh|ﬂbd1MMh¢n@bbu|§ﬂWéig’m|5ﬂﬂ 67 @EOH4MN305); MS (ESD; 512 (M+H+).

(S)-(-)-1, 2- epoxybut ane were reacted accor di ng
Met hod Tl In this way the product was obtained with
nol ecul ar wei ght 511.67 5 (C29H41N305); Ms (ESI): 512

The %W i Feﬁ*ﬁa&% PR PR £2 il 1ol ccul a

ESI - . weight [MH + 281 N C30H41N305 523. 68 524
Ex. Structure Empirical formula |Molecular ESI-MS
No. weight [M+H]*
275 0 /@N% C30H41N305 523.68 524
HO ° >J

Example 276

2-{4-[4-(2-Hydroxy-2-methyl-propyl)-[1,4]diazepan-1-yl]-3-methoxy-phenyl}-6-[(R)-1-
(tetrahydrofuran-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one

6-Hydroxy-2-{4-[4-(2-hydroxy-2-methyl-propyl)-[1,4]diazepan-1-yl]-3-methoxy-phenyl}-
3,4-dihydro-2H-isoquinolin-1-one and (R)-2-methanesulfonylmethyl-tetrahydrofuran
were reacted according to Method K1. In this way the product was obtained with
molecular weight 523.68 (C30H41N305); MS (ESI): 524 (M+H+).
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2-[4-(4-Methyl -[1, 4] di azepan-1-yl)-phenyl]-6-[(R)-1-(t
weremahyaseof ur an- 2-yl ) met hoxy] - 3, 4- PCT/EP2007/001212

di hydr o- 2H-i soqui nol i n- 1- of8 WD 2007/ 093364

PCT/ EP2007/ 001212 185 fIN- Oja NOI /

6- Hydr oxy- 2-[4- (4-nethyl -[1, 4] di azepan-1

-yl )-phenyl] -3, 4-di hydro-2Hisoquinolin-1 -one and

o R PR B bR PR oo, s

3,4-dingdto AHyeyuirigliai tedewi t h nol ecul ar wei ght 435 57 5
(C26H33N303); M5 (ESI): 436 (MrH+).
XM A 1wl 3- -
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isoquindin-Neons (29[34ng)4an@lﬂqblut;{lenmpmdaz(aﬁamg) in NMP (0.8 mL) was

stirrsag G0 Y 1 i FhietieACLRT BPHIR Va8 RTS8V PrSPR UV HPLC. In this

way wpitda% Wﬁg%'talﬁéé with rﬁBFe%Ulé‘?Wéﬂ%ﬁt*hSM@(@i@ﬂBSﬁB@M MS
351. 45 (021 H25N302) ; Ms (ESI

(ESIBAM@t(IMMj*)Z [ 4- (4- et hyl - [1 4]d| azepan-1

-yl)-phenyl ] -3, 4-di hydr o- 2Hi soqui nol i n-1 -one

6- Met hoxy-i sochronen-1 -one and

4- (4-methyl -[ 1, 4] di azepan- 1-yl ) - phenyl am ne were
The F;Sﬁ‘\‘bbﬁﬂd@ﬁ?‘?éﬁ’lbn@ werd§jiiresifbd simidryt s way the

product was obtained with nol ecul ar 15 wei ght 365. 48
(C22H27N302); M5 (ESI): 366 (MtH+). The conpounds in
Tabl e 18 were synthesized simlarly: WO 2007/ 093364
qu EP2007/ 001212 186

Tabl

Ex. Structure Empirical formula |Molecular ESI-MS

No. weight [M+H]"

277 (\)Lo C30H41N305 523.66 524
Q [

278 % ) C31H41N305 535.69 536
s eae e
O

279 N% ) C31H41N305 535.69 536
B caning
Q o

Example 280

6-((S)-2-Hydroxy-butoxy)-2-{4-[4-(2-hydroxy-2-methyl-propyl)-[1,4]diazepan-1-yl]-3-
methoxy-phenyl}-3,4-dihydro-2H-isoquinolin-1-one



Tabl e 18. Ex. Structure Enpirical fornmula Mlecular

ESI-M5 No. weight [MrH + 283 ~ C26H33N303 435. 57
wWa3®7/098364 O | / 284 N C27H33N303 447.58 448 HPEI/EP2007/T01212

Ol / 285 N C27H33N303 447188 448 HHN O\ N\

Exanpl e 286

6- ((S)-2-Hydroxy-butoxy)-2-[4-(4-nmethyl-[1, 4] di azepan-

1-yl)-phenyl]-3, 4-di hydro-2H 5 isoquinolin-1-one flIN

ON OO

6- Hydr oxy- 2-[4- (4-net hyl -[1, 4]d| azep n- 1gl) phenyl]-3
, 4- di hydr o- 2H i soqui nOLbn 1-

(S) (-)-1, 2- epoxybut ane vvere react,q ccording to
Met hod T1. In this way Krodugt was obtained with
mol ecul ar wei ght 0423, 03); MS (ESI): 424

N scad

6-Hydroxy-2-{4-[4-(2-hydroxy-2-methyl-propyl)-[1,4]diazepan-1-yl]-3-methoxy-phenyl}-
3,4-dihydro-2H-isoquinolin-1-one and (S)-(-)-1,2-epoxybutane were reacted according
to Method T1. In this way the product was obtained with molecular weight 511.67
(C29H41N305); MS (ESI): 512 (M+H+).

The following compound was synthesized similarly:

Ex. | Structure Empirical formula |Molecular ESI-MS
No. weight M+H]*
281 C30H41N305 523.68 524

o

/\‘/\o

OH

Example 282

2-[4-(4-Methyl-[1,4]diazepan-1-yl)-phenyl]-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-3,4-
dihydro-2H-isoquinolin-1-one
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I o (MrH+). WO 2007/093364 PCT/ EP2007/001212 187 The
foll ow ng conpound was synthesized simlarly: EX.
w®reoaoisse Enpirical fornula Ml ecul ar ESI - MS PAIVEP2007/001212

wei ght [MrHl + 287 N C27H3®8304 435.57 436 H\ | NO

I ~ OH5 Exanple 288

2-[4-(3-Azetidin-1-yl-pyrrolidin-1-yl)-3-fluorophenyl]

-6-[ (R) -1-(tetrahydrof uran- 2-

yl) met hoxy] - 2Hisoquinolin-1-gne FN N~ ONOjQ

roi o

2-[ 3- Fl uor o- 4- ( 3- oxo- pyrrol ig:-jl-r\w—}-phenyl ]-6-[(R) -1
et hd H i soqui nol i n- 1- one

was reacted witH ¥ according to Method J1. In
this way obt ai ned wi th nol ecul ar

wei ght 468 \ ' ; I\/IS(ESI): 464 (MrHt). 15
2-[ 3-Fluo 1-yl)-phenyl]-6-[(R -1
O 2 OIS -yI ) met hoxy] - 2H- i soqui nol i n-1-one
2[4- (X, 4-D oxa-7-aza-spiro[ 4. 4] non-7-yl)-3-fluorophen

]-6-[(R)-1-(tetrahydrof uran- 2-
yl ) met hoxy] - 2H i soqui nol i n- 1-one was react ed accordi ng

1t 1b@).- /40 -2H-i inolin-1-
6- HYECT Engg ﬁ%éttl\gl 114 bR z8B¥n 10A)-BE RH3 4088 $8rb-2H-isoquinolin-1-one
and (R)-2-methanesulfonylmethyl-tetrahydrofuran were reacted according to Method
K1. In this way the product was obtained with molecular weight 435.57

(C26H33N303); MS (ESI): 436 (M+H+).

6-Hydroxy-2-[4-(4-methyl-[1,4]diazepan-1-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-1-one

6-Methoxy-2-[4-(4-methyl-[1,4]diazepan-1-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-1-one
was reacted with 48% HBr according to Method L1. In this way the product was
obtained with molecular weight 351.45 (C21H25N302); MS (ESI): 352 (M+H+).

6-Methoxy-2-[4-(4-methyl-[1,4]diazepan-1-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-1-one

6-Methoxy-isochromen-1-one and 4-(4-methyl-[1,4]diazepan-1-yl)-phenylamine were
reacted according to Method AC. In this way the product was obtained with molecular
weight 365.48 (C22H27N302); MS (ESI): 366 (M+H+).

The compounds in Table 18 were synthesized similarly:
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Example 286

6-((S)-2-Hydroxy-butoxy)-2-[4-(4-methyl-[1,4]diazepan-1-yl)-phenyl]-3,4-dihydro-2H-

isoquinolin-1-one

L

/\‘/\O

O
6-Hydroxy-2-[4-(4-methyl-[1,4]diazepan-1-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-1-one
and (S)-(-)-1,2-epoxybutane were reacted according to Method T1. In this way the
product was obtained with molecular weight 423.56 (C25H33N303); MS (ESI): 424
(M+H+).
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N-[4-(1, 4-Di oxa-7-aza-spiro[ 4. 4] non-7-yl)-3-fl uorophen

W@ kJo7@93384 hydr oxyet hyl ) - 4- net hoxy- benzam de MCTER200001212
5 A 2M solution of trinmethyd7al um numin toluene (14.9
m.) was added dropwi se at OC to a solution of
4- (1, 4-di oxa- 7-aza-spiro[ 4.4 non-7-yl)-3-fl uorophenyl a
mne (5.3 g) in nethylene chloride (100.8 nL). The
reaction m xture was stirred for 15 mn at 0C and
then for 30 mn at roomtenperature Then a sol ution

f 6-met hox ochroman- |, . (3.8 g) in nethyl ene
The fq{lpwragjgoméusﬁ_ nﬁ?ﬁf&f‘ﬁ lﬁ}liée The reaction
m xture was 1o stirred overni ght at room tenperature.

Then saturated Rochelle salt solution was carefully
added and the m xture was stirred for 1 h at room

Ex [ ¢&p The aqueous|g r@?g&gjrﬁgﬁ]u%t I\ﬂSfe%ﬁla?e\’Er&“MS

ti mas V\n?h nmet hyl ene chl organi ¢ phaseg were
canbi ned, dried over sod|um sul fate and| wéightol "E,@tgHHl*
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obt-ained—withmlecHar WWeiaght 41617 2D SN2 AE)

No.

287\ 15 (ESI); NP - T T e 1436

were syn d il ar|y: Table 19. Ex. Structjure
Errp)ﬁrlA f r mul a Mol ecular ESI-MS No. | wei ght [ N+H| +
289NEND C29H34FN303 491.61 492 ~N\ F P90 Nr,, ~-|N
N, ,/ C30H35FN404 534.63{535 0/ ~ ~/{0 N\ F WO

20077093364 PCT/ EP2007/001212 190 Ex. Structure
Enpirical forrmula Ml ecular ESI-M5 No. weight [MH +

Example 288

2-[4-(3-Azetidin-1-yl-pyrrolidin-1-yl)-3-fluorophenyl]-6-[(R)-1-(tetrahydrofuran-2-
yl)methoxy]-2H-isoquinolin-1-one

F QNO
oY
Oy o

2-[3-Fluoro-4-(3-oxo-pyrrolidin-1-yl)-phenyl]-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-
2H-isoquinolin-1-one was reacted with azetidine according to Method J1. In this way
the product was obtained with molecular weight 463.23 (C27H30FN303); MS (ESI):
464 (M+H+).

2-[3-Fluoro-4-(3-oxo-pyrrolidin-1-yl)-phenyl}-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-
2H-isoquinolin-1-one
2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-[(R)-1-(tetrahydrofuran-2-
yl)methoxy]-2H-isoquinolin-1-one was reacted according to Method AD. In this way the
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20

25

291 N~"I C29H34FN303 491.61 492 \ N\ F (ro 292 rN

C29H34FN304 507.61 508 F OH Ol / | 293N~F C28H31
WE20030%33495. 75 496 \ N a F 2940- N~>CH C27H30FN3D£P2007/001212

479.55 480 ~N\ F 295 ND GB8H32FN304 493.58 494 /| OH

N\ F 296 NrJ--NOF C29H33F2N303 509.60 510 \ N\ F

297 Nr-~-NQ C29H34FN304 507.61 508 \ N\ | F OH 298

Nr C28H30F3N303 513.56 514 \ ANaF F/OO1I / /| F W

prodfellfa? BEiied Wi mABPURLREME 422\iD CRuRIENRONT s 5 423

(M+E89 Nr,)-NVF C27H31 F2N303 483.56 484 C N\ F 300
C30H36FN304 521. 63 522

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-[(R)-1-(tetrahydrofuran-2-
yl)methoxy]-2H-isoquinolin-1-one

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-hydroxy-2H-isoquinolin-1-
one was reacted with (R)-methanesulfonic acid tetrahydrofuran-2-ylmethyl ester
according to Method K1. In this way the product was obtained with molecular weight
466.19 (C26H27FN205); MS (ESI): 467 (M+H+).

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-hydroxy-2H-isoquinolin-1-

one

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-methoxy-2H-isoquinolin-1-
one was reacted according to Method AE. In this way the product was obtained with
molecular weight 382.13 (C21H19FN204); MS (ESI): 383 (M+H+).

2-[4-(1,4-Dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenyl]-6-methoxy-2H-isoquinolin-1-

one
Method AF

Dess-Martin periodinane (7 g) was added to a solution of N-[4-(1,4-dioxa-7-aza-
spiro[4.4]non-7-yi)-3-fluorophenyl]-2-(2-hydroxyethyl)-4-methoxy-benzamide (4.6 g) in
methylene chloride (279 mL). The reaction mixture was stirred for 2 h at room
temperature, then further Dess-Martin periodinane (1.4 g) was added, stirring for a
further 4 h at room temperature. Then 5% Na,S,03 solution was added to the reaction
solution and the organic phase was then washed with water. The methylene chloride
phase was dried over sodium sulfate and the solvent was removed in vacuum. The
raw product was purified by preparative HPLC. In this way the product was obtained
with molecular weight 396.15 (C22H21FN204); MS (ESI): 397 (M+H+).
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N\ F 301N~N~oH C29H34FN304 507.61 508 N\ F 302

C27H32FN304 481.57 482 N\ F 303 O NMO~ C28H34FN304
wWaw7HW3¢P6 N \ F 304 o C27H32FN305S 592. 63 SBGI/ER20M7/001212

F1 / / (305 N-NJ s o B8H32FN305S 541.64 542 N\

F 306 / N~NC) C29H34FN303 491.61 492 N\ F WO

2007/ 093364 PCT/ EP2007/001212 192 Ex. Structure

Empirical fornula Ml ecular ESI-M5 No. weight [MH| +

N-4 8 4T RTG 75 e rai 4 i 3 thorGp e e S v ronigty-4-

metHokd-tahzaidde N \ | F F Ol / / 310 C27H32FN303 465. 57
466 N

Method AG

A 2M solution of trimethylaluminum in toluene (14.9 mL) was added dropwise at 0°C to
a solution of 4-(1,4-dioxa-7-aza-spiro[4.4]non-7-yl)-3-fluorophenylamine (5.3 g) in
methylene chloride (100.8 mL). The reaction mixture was stirred for 15 min at 0°C and
then for 30 min at room temperature. Then a solution of 6-methoxy-isochroman-1-one
(3.8 g) in methylene chloride (40 mL) was added dropwise. The reaction mixture was
stirred overnight at room temperature. Then saturated Rochelle salt solution was
carefully added and the mixture was stirred for 1 h at room temperature. The aqueous
phase was extracted several times with methylene chloride. The organic phases were
combined, dried over sodium sulfate and the solvent was removed in vacuum. In this
way the product was obtained with molecular weight 416.17 (C22H25FN205); MS
(ESI): 417 (M+H+).

The compounds in Table 19 were synthesized similarly:

Table 19.

Ex. Structure Empirical formula |Molecular ESI-MS

No. weight [M+H]*
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(500 ng) in tetrachl oronethane (250 nL) was heated for
3 h under reflux, while WO 2007/ 093364

wEAN7EPB607/ 001212 197 irradi ated with |ight.Pdner2007/001212
m xture was filtered and th® filtrate was
concentrated. The residue was dissolved in
triethylamne (100 m-) and stirred for 48 h at room
tenperature. The reaction m xture was distributed

) tv wat er and ethyl acetate and was adjusted to
3 M%ﬁw\mwwgr%entrat ed hydrochloric acid. The organic

h was 5 separated, dried over magnesi um sul fate
Me ﬂﬁw@iﬁo

ncentrated. The residue was chronat ographed on

silica gel. In this way the product was obtained wth
A1 6rM é@lutlgm of W@t@ﬂhthmmhemyismg‘i 2 ms)ve%aydewwpwwe at 0°C to

a sol Mok 156y EARAIA S e (2] & THE 1B amEl IHERigEREn mixture was

allowed! touleturiviib ecomateripBratie ahid |t Wd thfedi rtd i at &ﬁ§ té¥nperature.
C26H30CI N303 468. 00. 468 N /NCl O0 0324 N~

Thercsaturatgd agemaniyus chlerige solytjon was addedytosthg mixture and the

aque%%l%%%%g\agg’ Rﬁt?ctéa tARE tirhbdwith ethyl%%gta(t\'g?fhelg?dg?h% phases were

combined, dried over sodium sulfate and the solvent was removed in vacuum. The raw
product was purified by preparative HPLC. 1-Benzyl-3-methyl-pyrrolidin-3-ol was

hydrogenated in debenzylating conditions according to Method AH.

4-Methyl-piperidin-4-ol

1-Benzyl-piperidin-4-one was reacted with methyllithium according to Method Al and
the 1-benzyl-4-methyl-piperidin-4-ol obtained was hydrogenated in debenzylating
conditions according to Method AH. In this way the product was obtained with
molecular weight 115.1 (C6H13NO); MS (ESI): 116 (M+H+).

Example 322

2-{3-Fluoro-4-[(R)-3-(2-hydroxy-2-methyl-propylamino)-pyrrolidin-1-yl]-phenyl}-6-[(R)-1-
(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-one

FNO—N OH
eadig

@fo



10

20

25

30

\' N 0 327 C281-133N304 475.59 476 NON OI / / O
WO 2007/ 093364 PCT/ EP2007/ 001212 198 Ex. Structure
weowripsed fornul a Ml ecular ESI-M5 No. wei gheCT/ERidp7001212

328 C27H30FN304 479.56 480195N t hcF 329 C30H36CI N305
554.09 554 \ N\ O C 330 C26H31N303 433.56 434 331

NC C28H33FN304 493.58 494 N\ g O;,\ I / |/ F 332 OO
C35H39N303 549.72 550 N 0,0 333 ryl }""NO C30H37N303
487.65 488 \ N\ The anilines named bel ow were

prepared according to the nmethods E and F fromthe

Meth%%r/&fSpondl ng Fl uoro-nitrobenzenes and am nes:

A 2M solution of trimethylaluminum in toluene (0.213 mL) was added, at 0°C, to a
mixture of 1-[(R)-1-(4-amino-2-fluorophenyl)-pyrrolidin-3-ylamino]-2-methyl-propan-2-ol
(76 mg) and dichloromethane (2.1 mL), stirring for 15 min at 0°C. Then it was stirred
for 30 min at room temperature and then a solution of 6-[(R)-1-(tetrahydrofuran-2-
ylymethoxy}-2-isochromen-1-one (70 mg) in methylene chloride (0.9 mL) was added.
The reaction mixture was stirred for 3 h at room temperature, and as reaction was not
complete, further trimethylaluminum solution (0.23 mL) was added. The reaction
mixture was stirred overnight at room temperature. The mixture was cooled to 0°C and
saturated Rochelle salt solution was carefully added, and was stirred for 1 h at room
temperature. Then the aqueous phase was extracted several times with methylene
chloride. The organic phases were combined, dried over sodium sulfate and the
solvent was removed in vacuum. The residue was dissolved in methanol and 4 M HCI
solution in dioxan was added. This mixture was stirred for 1 h at room temperature and
the solvent was removed in vacuum. The raw product was purified by preparative
HPLC. In this way the product was obtained with molecular weight 495.25
(C28H34FN304); MS (ESI): 496 (M+H+).

1-[(R)-1-(4-Amino-2-fluorophenyl)-pyrrolidin-3-ylamino]-2-methyl-propan-2-ol

1-[(R)-1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-3-ylamino]-2-methyl-propan-2-ol was
reduced according to Method F using Pd/C. In this way the product was obtained with
molecular weight 267.17 (C14H22FN30); MS (ESI): 268 (M+H+).

2-Methyl-1-[(R)-1-(2-methyl-4-nitro-phenyl)-pyrrolidin-3-ylamino]-propan-2-ol

LiBr (153.6 mg) and isobutylene oxide (85.1 mg) were added to a solution of (R)-1-(2-
fluoro-4-nitro-phenyl)-pyrrolidin-3-ylamine (100 mg) in NMP (2 mL) and the reaction
mixture was heated for 2 d at 80°C. Then ethyl acetate and water were added to the
mixture. The aqueous phase was extracted several times with ethyl acetate. The

organic phases were combined, dried over sodium sulfate and the solvent was
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In this way the product was 1s obtai ned with nol ecul ar

wei ght 451.57 (C22H33N304); Ms (ESI): 452 (M-H+).

6- ((S)-2-Hydroxy-butoxy)-isochronen-1 -one A m xture
6-[(R)#1-CFetgahydrgfurae2yl)omathody]-biseclidienydigne
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After adding 20 water it vvas extracted with
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6-Hydroxy-isochroman-1-one
Method L2

A 1M solution of boron tribromide in methylene chloride (101 mL) was added at 0°C to
a solution of 6-methoxy-isochromen-1-one (8.9 g) in methylene chloride (178 mL).
Then the ice bath was removed and the reaction mixture was stirred overnight at room
temperature. Then the mixture was cooled to 0°C, water was added and the aqueous
phase was extracted several times with ethyl acetate. The organic phases were
combined, dried over sodium sulfate and the solvent was removed in vacuum. In this
way the product was obtained with molecular weight 162.03 (C9H603); MS (ESI): 163
(M+H+).

6-Methoxy-isochromen-1-one

A solution of 6-methoxy-isochroman-1-one (15.1 g), NBS (27 g) and benzoyl peroxide
(500 mg) in tetrachloromethane (250 mL) was heated for 3 h under reflux, while
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The compounds in Table 20 were synthesized similarly:
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The anilines named below were prepared according to the methods E and F from the

corresponding Fluoro-nitrobenzenes and amines:

2-Methyl-4-((3aR*,6aR*)-5-methyl-hexahydro-pyrrolo[3,4-b]pyrrol-1-yl)-phenylamine;

3-Methoxy-4-(4-methyl-[1,4]diazepan-1-yl)-phenylamine;

N-[1-(4-Amino-phenyl)-piperidin-3-yl]-N-methyl-acetamide;
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6-((S)-2-Hydroxy-butoxy)-isochromen-1-one and 3-methoxy-4-(4-methyl-[1,4]diazepan-
1-yl)-phenylamine were reacted according to Method AJ. In this way the product was
obtained with molecular weight 451.57 (C22H33N304); MS (ESI): 452 (M+H+).

6-((S)-2-Hydroxy-butoxy)-isochromen-1-one

A mixture of 6-Hydroxy-isochromen-1-one (405 mg), (S)-(-)-1,2-epoxybutane (361 mg),
cesium fluoride (1.1 g) and DMF (5 mL) was stirred for 4 h at 130°C. After adding
water it was extracted with dichloromethane, dried over magnesium sulfate and
concentrated. The residue was purified by preparative HPLC. In this way the product
was obtained with molecular weight 234.25 (C13H1404); MS (ESI): 235 (M+H+).
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A solution of N-methyl-N-{1-(4-{1-0x0-6-[(S)-1-(tetrahydrofuran-2-yl)methoxy]-1H-
isoquinolin-2-yl}-phenyl)-piperidin-3-yl]-acetamide (552 mg) was stirred in 20% sulfuric
acid (with methanol as solubilizing agent) for 16 h at 90°C. The mixture was
neutralized with 2N NaOH, extracted with dichloromethane, dried over magnesium
sulfate and concentrated. The residue was purified by preparative HPLC. In this way
the product was obtained with molecular weight 433.56 (C26H31N303); MS (ESI): 434
(M+H+).

The following compound was synthesized similarly:
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In this way the product was | obtained
molecul ar weight 418 27 L C20HL7Br ENO3) L M5 (ESH)-

and 420 25 (MrH+) . The conmpounds in Table 21 were
synthesized simlarly: WO 2007/ 093364

Exarhple/33®007/ 001212 205 Table 21. Ex. Structure
Enpirical forrmula Ml ecular ESI-M5 No. weight [MH] +

2-[4-B11- [Gi%i’bﬁ@ﬁb{iﬂﬂnéﬁw 5@-241&@thyd>phenwl] BH{ES)- t-gtebehPydrofuran-2-
C26H30FN303 451. 55 452
yl)methoxy]-3,4-dihydro-2H- |soqumoI|n 1 -one

N

¥

Method AH1

Palladium hydroxide on charcoal (20%; 14 mg) was added to a solution of 2-[4-(1-
benzyl-1,7-diaza-spiro[4.4]non-7-yl)-2-methyl-phenyl]-6-[(S)-1-(tetrahydrofuran-2-
yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one (105 mg) in ethanol (6 mL) and the
mixture was hydrogenated in a hydrogen atmosphere for 16 h. The mixture was filtered
and the filtrate was concentrated. The residue was purified by preparative HPLC. In
this way the product was obtained with molecular weight 459.59 (C28H33N303); MS
(ESI): 460 (M+H+).
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w@29H84BbB03 491. 61 492 th \ | F 346 N C28H32r¢BEB2007/001212

477.58 478 o NF OO0/ /2847 Or C29H34FN303 491. 61

492 N/ N N\ F WO 2007/093364 PCT/ EP2007/001212

206 Ex. Structure Enpirical fornula Ml ecul ar ESI-NS

No. weight [MH + 348 C28H32FN303 477.58 478 / N N

ExarEBIe\ﬁ:Q

2-((R)-3-Acetyl-4-[1,3']bipyrrolidinyl-1'-yl-pheny!)-6-[(R)-1-(tetrahydrofuran-2-
yl)methoxy]-2H-isoquinolin-1-one

O

6-[(R)-1-(Tetrahydrofuran-2-yl)methoxy]-isochromen-1-one and 1-((R)-5-amino-2-

[1,3']bipyrrolidinyl-1'-yl-phenyl)-ethanone were reacted according to Method AJ. In this

way the product was obtained with molecular weight 501.63 (C30H35N304); MS
(ESI): 502 (M+H+).

1-((R)-5-Amino-2-[1,3']bipyrrolidinyl-1'-yl-phenyl)-ethanone

A solution of methyl magnesium bromide (1.4 M in THF, 1 mL) was added at room

temperature to a solution of 5-amino-2-(R)-[1,3']bipyrrolidinyl-1'-yl-N-methoxy-N-

methylbenzamide (100 mg) in THF (1 mL) and the mixture was stirred for 8 h at room

15 temperature. After acidifying the reaction solution with 1N HCI it was washed with ethyl

acetate and the aqueous phase was made basic with NaOH. The mixture was
extracted with ethyl acetate, dried over magnesium sulfate and concentrated. In this

way the product was obtained with molecular weight 237.38 (C16H23N30); MS (ESI):

238 (M+H+).

20
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349 C28H32FN304 493.58 494 / NON N\ F 350
C29H34FN303 491.61 492 / NN NF 351 ~q' ~

wW@2@H82BbIB04 493.58 494 O N N F 352 C26H28FN3PGI/ZED0EB1212
450 / VI ' F O1 [ | ( T ©®3Exanple 353
2-[4-((3R*, 4R*) - 3- Di net hyl am no- 4- net hoxy-pyrrolidin-1
-yl)-3-fluorophenyl]-6-[(R)-1- (tetra
hydr of ur an- 2- yl ) net hoxy] - 2Hi soqui nolin-1-one 0 0 O O

5-Amnd- 2N 3 Bidrplcingk LyN-methony- Nimety-PSRZAMIS,  an- 2

, - 2H, i nol i n-1- d , _
2 Rp{iBarsidod yE Ry aneabs - REOFIS yas reduced with
PPN AMSET e 6y W HELAN g it s
welgbt 8ti8.d2 (BAFHABNAIOBDAME (BS Iivod (M aid+)ei ght 481. 57

2-(R)-[1,3'|Bipyrrolidinyl-1'-yl-N-methoxy-N-methyl-5-nitro-benzamide

2-Fluoro-N-methoxy-N-methyl-5-nitro-benzamide and (R)-{1,3"]bipyrrolidinyl were
reacted according to Method E1. In this way the product was obtained with molecular
weight 348.41 (C17H24N404); MS (ESI): 349 (M+H+).

2-Fluoro-N-methoxy-N-methyl-5-nitro-benzamide

A mixture of 2-fluoro-5-nitro-benzoic acid (5 g) in thionyl chloride (6 mL) was heated
under reflux for 2 h. The excess thiony! chloride was removed in vacuum and the
residue was dissolved in dichloromethane (50 mL). N,O-Dimethylhydroxylamine
(3.95 g) and triethylamine (8.2 g) were added successively at 0°C, stirring for 5 min.
After adding water, the mixture was extracted with ether, washed with 1 N HCI, dried
over magnesium sulfate and concentrated. In this way the product was obtained with
molecular weight 228.18 (C9H9FN204); MS (ESI): 229 (M+H+).

Example 340

2-[4-(3-Amino-pyrrolidin-1-yl)-3-fluorophenyl]-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-

aas

2H-isoquinolin-1-one
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(C27H32FN304); Ms (ESI): 482 (MtHt). The conpounds in

Tabl e 22 were synthesized simlarly: 5 Table 22. Ex.
w®reoaoisse Enpirical fornula Ml ecul ar ESI - MS PAIVEP2007/001212

wei ght [MH + 354 N x . N-20@27H30FN303 463. 56 464 NF

355 ~..., N~ C29H34FN303 491.61 492 ) NaF Cr O

Exanpl e 356

2-[4-(3-Di net hyl am no-3-nmet hyl -pyrrolidin-1-yl)-3-fluo

nyl]-6-[(R-1- J tet
Metr{?g’grqgfﬁrlan- 2!§/I g met hogy](- gl—lt iasoqui nolin-1-one N~ N O
ja F NO,L / [/
A sobfion. o5t 10re A TapReiR)- GliprRp o fen2aryBr BoaV kit
soqu bR IEHenEL byTah SRy GarbanS AcRNEIt butyl ester (28 mg)
dichlacarnetiiang/TFA Vet (ZonhLY\@aRG0iTedd868h ﬁ%bﬁmmremeﬂhe solvents

were grascd aehii Tikis Wy B Heu iR iRt E“nywo'%%arwelght
423, ?é’*tt'ztheﬁNwe}ty%:Ms( EgrpaY leu)ol i di n-3- yl) am ne

1-'Benzyl - 3- net hyl pyrrolldln -yl) -di net hyl am ne vvas
debenzyl at ed according to

[1-(2-Fluoro-4-{1-ox0-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-1H-isoquinolin-2-yl}-
phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester

Method R1

A mixture of 2-(4-bromo-3-fluorophenyl)-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-2H-
isoquinolin-1-one (75 mg), palladium(ll) acetate (3 mg), BINAP (14 mg), cesium
carbonate (82 mg) and pyrrolidin-3-yl-carbamic acid tert-butyl ester (48 mg) in
degassed toluene (2 mL) was stirred for 18 h at 100°C. The mixture was diluted with
ethyl acetate, filtered and the filtrate was concentrated. The residue was purified by
preparative HPLC. In this way the product was obtained with molecular weight 523.61
(C29H34FN305); MS (ESI): 524 (M+H+).

2-(4-Bromo-3-fluorophenyl)-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-

one

6-[(R)-1-(Tetrahydrofuran-2-yl)methoxy]-isochromen-1-one and 4-bromo-3-
fluorophenylamine were reacted according to Method AJ. In this way the product was
obtained with molecular weight 418.27 (C20H17BrFNO3); MS (ESI): 418 and 420
(M+H+).

The compounds in Table 21 were synthesized similarly:
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Example 353

2-[4-((3R*,4R*)-3-Dimethylamino-4-methoxy-pyrrolidin-1-yl)-3-fluorophenyl}-6-[(R)-1-

The resi
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2-(4-Bromo-3-fluorophenyl)-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-

one and ((3R*,4R*)-4-methoxy-pyrrolidin-3yl)-dimethylamine were reacted according to

-44188- 1-
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lo (ESI): 291 (MtH+).

5-[(R) - 1- (Tetrahydr of ur an- 2-yl ) net hoxy] -i ndan- 1-one A
wa@eboapises of 5- hydr oxyi ndanone (80 ng) and PCT/EP2007/001212

met hanesul fonic acid (R)-1207

(tetrahydrofuran-2-yl)nmethyl ester (107 ng) in DW (1

m.) was stirred at 70C for 16 h. 15 After addi ng water

it was extracted with ether, dried over nagnesium

sul & at c ! :
Metrid R TolPIRmE RRORRLLEL s ghitinad Mt RolBRar peioty 45147
(C27TMB2FNBO4 A4S YEST): 482 auHay, wei ght 232.28 (Cl4H1603);
M5 (ESI): 233 (M+H+). Beispiel 358 20
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4H t hi -Gl L di ns - .S NJa WO
The S8hLEaS kT 25 RMBE Nt oN%d St hode AL A
sol uti on Ethynyl-cycl opropane (39,3 ng) and Morpholin
5 (517,9 ng) in dioxane / water (0.69 mL / 0.016 m -)
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yridin-7-one (50 nmy), 5
Ex. Pa ' is(tri-tert.-b I ] (B, an )
cc%@ghﬁgﬁi de (2.3 ny) w#%ﬁn&%?@hguﬁaovqﬂéﬁglg%ra %SI MS
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stlirre over night at ropmtenperature.| The the
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agetate an m . “The aguous phase was| extract ed
three ti@%« ethyl acetate. The copbi ned ordanic
pkﬁg& dri ed over spdium sul phate pnd

cancentrated. The 1o cruge product was purified Qy

prieperative HPLC —Das Rohprodukt wurde durech

355 priepar ati ve HPLQ pet @i ni ;6.29|I*34ENF393\/\By ‘191186& odyéP2
wgs obt ai n%d th nol ecular weight 405|56

(G24H273gS)" (ESI): 406 (M+H+).

Cj/\o

Example 356

2-[4-(3-Dimethylamino-3-methyl-pyrrolidin-1-yl)-3-fluorophenyl]-6-[(R)-1-
10 (tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-one

2-(4-Bromo-3-fluorophenyl)-6-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-
one and dimethyl-(3-methyl-pyrrolidin-3-yl)-amine were reacted according to Method
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2-Brono-6-[4-((R) -3-di net hyl am no-pyrrolidin-1
-yl)-phenyl ] -5, 6-di hydro-4Hthi eno[ 2, 3- 15
W@ r@yidabsn- 7- one NaH (60%in oil; 175,4 ng) waBCHEPR®A7/001212
in small portions to a sol 8 on of 5-Brono-3-(2-
chl oro-et hyl ) -thi ophene-2-carboxylic acid
[4- ((R) -3-di net hyl am no-pyrrolidin-1-yl)-
phenyl]-am de (612,2 ng) in THE (3,1 m-) at 0 C. The

R1. bl g Mo Bolatieh Wi IRERRL L SRt B Y e
(C2TH3IARNIO3Z M (BShaaB® UA+phase was extracted with ethyl
acetate three tines. The conbi ned organic phases were

dri ed over sodium sul phate and the sol vent was renoved
in vacuum In this way the product was obtained with

Diméﬁgl&? H}@%{Qy}ffb&&?ﬁdiél-éqyﬁ-%miF\glgH22Br N3CS); Ms (ESI):
5- Br gnp- 3- (2- ch|.or g- et hyl %-t Fi o_phene-g- car b?’%' i C a%j.d
(1-B?Qz)ﬂ%gy19§1y -pﬁgph pa}.fyl;-g}(m thylamine was debenzylated according to
i di e da - - 3 . .4 £
metRUARY. Al g PRI B s S i byign 12022
(C7HIGN2)9 MBEGND129 (MeHmyl amine (0.25 m-) in THE (4
m -) a solution of 5-Brono-3-(2-chloro-ethyl)-

t hi ophene- 2-carbonyl chloride (489,6 ng) in THE (3
m -) added dropwi se. The m xture 30 was stirred for 2

e e e Ry
s RSl bRy U elons mo

in adueBRs forthie deriTagieslisfoanaidenybiesies (Mailg whs stitre/gr90°C for 4 h.
sodi um sul phate and the sol vent was renoved i n vacuum

The mixture wasdieutiadzed vithaodivm hydpvisseutipt remcadvip
dich%&?ihaﬁ%@ dﬁéd (0%9 H%%ﬁ@guwgﬁ}a'te 'glﬁd(c%ﬁlc)ahtrét%@t TheGeSidue was

puriffehd?bp ﬁgép%"&étﬁrsih POCo ety Waytthe ppdduct wascshithimed|with molecular
chlori de

nxt ure of
weight 8184 (; BHRANA: MS (Fhot 18 BAtiBYr an- 7- one (400 o),
Li t hi um hydroxide (246.7 ng) in THE / water /
methanol (1.7 nL / 1.7 nL / 0.2 m-) was stirred for 6
h at to roomtenperature. Then the reaction m xture
(1-BeB3yl3-hrbthylgy rrglitin-2-yN-dddbaraindadid ¢erbhubd estephase was
extracted with ethyl acetate, dired over sodium

A sohttiothét £baRsyIINMethyl-pyrrolidine-3-carboxylic acid (500 mg), triethylamine
(231 mg) and diphenylphosphoryl azide (640 mg) in tert-butanol (15 mL) was stirred at
95°C for 4 h. After adding water it was extracted with dichloromethane, dried over
magnesium sulfate and concentrated. The residue was chromatographed on silica gel.
In this way the product was obtained with molecular weight 290.41 (C17H26N202),
MS (ESI): 291 (M+H+).

Example 357

2-[4-((S)-3-Dimethylamino-pyrrolidin-1-yl)-2-methyl-phenyl]-6-[(R)-1-(tetrahydrofuran-2-

yl)methoxy]-2H-isoquinolin-1-one
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sol vent renoved. The obtai ned crude product was heated

to reflux with thionylchloride (6.2 m-) for 2 h.
waodogpmsenas added and the vol atil e conponent SPCEEP206T001212

in vacuum This step was 2®peated twi ce. 15

2- Brono- 4, 5-di hydro-thi eno[ 2, 3-c] pyran-7-one To a

sol ution of

2-Tri nmet hyl si | anyl -4, 5-di hydro-t hi eno[ 2, 3-c] pyran-7-on

e (1.1 9g) in DWW (23.4 m-) bronmosuccinimd (2.6 Q)

was added in portions. The m xtyre was heated to 60 C

for 14 h. Then water and ethyl pacetate were added to

the m xture. The 20 aqueous phase was extracted with

ethyl acetate three tines.

phases were dried over _sodi shl fate and the sol vent

was renoved i n V@cuu his way the product was
obtai ned with no Bi ght 233.08 (C7H5Br A2S); Ms
(ESI): 23 ’ 5

2-Tri met hj i hydr o-thi eno[ 2, 3-c] pyran-7-on

xture g =

3-(2-F§hroxy-ethyl)-5-trinethylsiIanyl-thiophene-z-car
xylic acid (4.1 g) and p-Tol uenesul fonic acid

(577.9 ng) in toluene (100 M -) was heated to 100C for
6 h. The solvent was renoved in vacuum and the
residue taken up in water and ethyl acetate. The
aquegus phase was extracted with ethyl acetate three

MethqthiK The WO 2007/ 093364 PCT/ EP2007) 001212 213
conbi ned organicMghases were dried over sodiumsulfate

A soliiientafe-Byd roun6-iiR ks 1-(tetradwedepfurany dulinathexldsachroman-1-one

(50 '%‘giéﬁﬁi@ %@'SW?-@EEW%@W@Q@Mi@-%-;ylﬁb%Ethyl%?rﬁné&sz mg) in
NMPB¢A el iyveiisopeated ay RPOE fdrl 18inity Usdéranicrowave porditie@s. ¢éfter adding

boxylic acid Diisopropylamn (9,4 g) was added to
watesdtovas pstiagied with dighioremethanei daeq/over magagsiumysulfate and

condiait TSR U By el FEYCE 4 b hrocuc
was 9btalbé®withfmolecular weight 447.58 (C27H33N303); MS (ESI): 448 (M+H+).
3- Met hyl -5-trimet hyl silanyl -t hi ophene- 2-car boxylic
acid (5.0 g) in THE (40 m-) was added. The m xture
was stirred at -78C for 30 mn to and then

3-H)&2§ﬁ{-sg@gf-g%%g\y&?bf@ra@Z-Wﬁeﬂ%f-isdémc%aH‘ﬁr-é'?'\é‘9 to

A solution of periodic acid in water (0.5 M; 5.2 mL) was added at 0°C to a solution of 2-

hydroxy-5-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-indan-1-one (681 mg) in water/THF
1:1 (12 mL) and the solution was stirred at 0°C for 1 h. After adding water it was
extracted with ether, dried over magnesium sulfate and concentrated. The residue was
purified by preparative HPLC. In this way the product was obtained with molecular
weight 264.28 (C14H1605); MS (ESI): 265 (M+H+).

2-Hydroxy-5-[(R)-1-(tetrahydrofuran-2-yl)methoxy]-indan-1-one

A mixture of acetic acid 1-ox0-5-[(R)-1-(tetrahydrofuran-2-ylymethoxy}-indan-2-yl ester
(1.02 g) and potassium carbonate (264 mg) in methanol (1 mL) was stirred at room

temperature for 1 h. After adding water it was extracted with dichloromethane, dried
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wat er and ethyl acetate were added. The aqueous phase

was slightly acidified wth HC (10% and then
wezeagided three tine with ethyl acetate. The POVEPI08TW001212

organi ¢ phases were dried2®Wer sodium sulfate and the

sol vent was renoved in vacuum The raw product was

purified by preperative HPLC. In this way the product

was obtai ned 15 with nol ecul ar wei ght 244. 39

over%@ﬁ?ﬁ{lfﬁe n%ﬂ&ﬁ%#n%aﬁé ﬁ'\/ﬁ@” ay ths product) Was o obtained with

molezalat vﬁlgW&DW@MH%OZ) ]MS)(E\M)S 249((NHH-K) a soI ution
of n-Butyllithium (1.6 Min hexane; 19.3 nl-) in THE
(69 mM-) at -78 C. The mi xture was stirred for 10 mn
at 0C and then 20 cooled to -78 C and a sol ution of

oo g SRR DT 2 oS
A miise &7 ST Tletighadtalurades o1 'tr'f%wf ns{-on 73 26), S8t

anhyﬁfrbﬁr(BV?ﬁ[)’nlé% éébtéféo(fl@ 583%%@‘3%1% ﬁgﬂ% rANAWw&$ Biitred for 48 h at

tate were ad ueous se was neutralized
100°\ﬂ WiteH@lcld(rtg)@;@duand:arhmatemiLanerah extractiedewitt ether, dried over

magfiertin SIS SBicaReetfahc Ry e SasiaioairdPhdn g giica el

In thisﬂwéé@wmodﬁbﬁwééwml@é&c\nthvméleeurak wetv@htkzgomzmaqwes) MS
HPLC. In this way the product was obtained wt

(ESIHAMcMeh+wei ght 214. 36 (COH142SSi); M5 (ESI): 215
(M:H+) . WD 2007/ 093364 PCT/ EP2007/001212 214 The
products that were prepared by nethod AL from
2-Brono-6-[4-((R)- 3-

5- [(F&}Lmsréwér@m&mm aﬂ)‘nﬁé{haxﬂ]'m&én Abewy! ] - 5, 6-di hydr o- 4H

thleno[ , 3-C] pyri one and the corresponding

n s ERROSAA T 1oL B el o B

(tetraiwcgbmrém@kﬂl)imetﬁﬁ%%} HKF/' 109 B 2D MFOASL) YvaS Gstidred ag M0°C for 16 h.
After adding water it was extracted with ether, dried over magnesium sulfate and
concentrated. The residue was chromatographed on silica gel. In this way the product
was obtained with molecular weight 232.28 (C14H1603); MS (ESI): 233 (M+H+).

Beispiel 358

2-Cyclopropylethynyl-6-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-phenyl]-5,6-dihydro-
4H-thieno[2,3-c]pyridin-7-one
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360 )-N C24H29N302S 423.58 424 S N\ HO 361 ID--N
C24H29N302S 423.58 424 'I S\ HO +-= 362 NN
W@2HH89INBO2S 437.61 438 S HO 363 NI N C23H27NBOREP2007/001212
409.56 410 0 -0 S N\ Example 364
2-{3-Fluoro-4-[(R)-3-(3-nmet hoxy-propyl am no) - pyrrol i di
n-1-yl]-phenyl}-6-[(S)-1- 1o
(tetrahydro-furan-2-yl)nmethoxy] -3, 4-di hydro-2Hi soqui n
Met%&%% -one WD 2007/ 093364 PCT/ EP2007/001212 215 F O

A softiigfh Ethy oy aRpasrana (333 Si) ariaUbishiolin (81 £9fngI  dioxane
wate)"é@.@@t 9410]%1% ﬂm’W%dédﬁe%ﬂbiﬁs%rhasd-'4ﬂ((ﬂa2;@tkﬁ lamino-
reacted wth 1-Brfono-3- nethoxypropahe by nethod X
pyrromm-n)M)dplmnW\]i-E.E—dihyedrnp4l-d>¢hj_eao[2v\’¢_bbwidpf-7ma (62 rt_ig),
Palléﬁ%?tﬁﬂ%gﬁ%um&o%%% ng r'nB) grrllclj %o%’;%‘é!r ioy%e(&% ?‘rig)%v%glsch were
prov'[%zegkn G A atdd AR SR AIBHELAASK. Thé-rébitior mh¥@reOwRE 8tk Jover night at

-1-(tetrahydro-furan-2-
roonytemperabixng] Te dhalsdlyeniovasrersoved aotlitie tesidiee taken into ethyl

aceté%‘%@@%%@'ﬁg rgagéaé ﬁ{)g%(%w%s[ Ktvacted thed Bmedn Qi g{h?lpéc‘:zetate.
The combined organic phases were dried over sodium sulphate and concentrated. The
crude product was purified by preperative HPLC. Das Rohprodukt wurde durch
praparative HPLC gereinigt. In this way the product was obtained with molecular
weight 405.56 (C24H27N30S); MS (ESI): 406 (M+H+).

2-Bromo-6-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-phenyl]-5,6-dihydro-4H-thieno[2,3-
c]pyridin-7-one

NaH (60% in oil; 175,4 mg) was added in small portions to a solution of 5-Bromo-3-(2-
chloro-ethyl)-thiophene-2-carboxylic acid [4-((R)-3-dimethylamino-pyrrolidin-1-yl)-
phenyl]-amide (612,2 mg) in THF (3,1 mL) at 0 °C. The mixture was warmed to room
temperature and stirred over night. Water and ethyl acetate was added to the mixture.
The aqueous phase was extracted with ethyl acetate three times. The combined
organic phases were dried over sodium sulphate and the solvent was removed in
vacuum. In this way the product was obtained with molecular weight 420.37
(C19H22BrN30S); MS (ESI): 420, 422 (M+H+).

5-Bromo-3-(2-chloro-ethyl)-thiophene-2-carboxylic acid [4-((R)-3-dimethylamino-
pyrrolidin-1-yl)-phenyl]-amide

To a mixture of [(R)-1-(4-Amino-phenyl)-pyrrolidin-3-yl]-dimethyl-amine (349 mg) and
triethylamine (0.25 mL) in THF (4 mL) a solution of 5-Bromo-3-(2-chloro-ethyl)-
thiophene-2-carbonyl chloride (489,6 mg) in THF (3 mL) added dropwise. The mixture

was stirred for 2 h at room temperature. Then the solvent was removed in vacuum and
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1o isoquinolin-2-yl}-phenyl)-pyrrolidin-3-yl]-carbamc

acid tert-butyl ester was deprotected by nethod H
wah@7ppasduct with the nol ecul ar wei ght of 425. BAT/EP2007/001212

(C24H28FN303) was obtainedi2in this way;, M5 (ESI): 426

( MHHH) .

[(R-1-(2-Fluoro-4-{1-0ox0-6-[(S)-1-(tetrahydro-furan-2

-yl )meth oxy] -3, 4-di hydro-1 H 15

then igiqqu%ﬁt? ltehB'u%C%’! ai%%?@%h&é@ ¥S i felidlie3 The ]a'qc[l%roggryh%se was

extractdd with (éhﬁ@cﬁthta*tfﬁde@qrrﬂe@ W&dmbMédQﬂrgdmlﬁpﬁlaSéé wWeRé dried over
amc acid tert-butyl ester was reacted with

sodigm[guphate @ngithe splyest waﬁaﬁn@yydywaw] In; thiscwayw thenpreduct was

obtaff38 i it AEiphsdn B e BRI SR RS TS, asg. 458

(M+May;, MS (ESI): 526 (MrH+). 20
[ (R -1-(4- Am no-2-fluoro-phenyl)-pyrrolidin-3-yl]-carb
amc acid tert-butyl ester
[(R)-1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-3-yl]-carb

s-Brlo e bt B S s bm YRaIE N of %5”22“"“
A m{tcw}_lff Fmoz%%@@gﬁ@%h%ﬁ%ﬁﬁ% y érﬁ%@g thhlum hydroxide

(24667 Lr{@n gH(rT ét%PYFl’fé%hﬁNcSl‘”1“1“72m¥|/)1@HL0)<G]2 MEP%E%H@U for 6 h at

dr oxy-i sochroman-1-one was reacted wit
roorrwt&rhperawa bher the remictieh mixiwe washgaidiied with 2 N HCI and the

fura -2-y th r nmet hod K1. The pr.oduct
aquqqHS s PXGRTGf By e BYLACAIAES clied aNBEsRGS) Sulpkats nd the
solvé\}‘&tr@HB?/@d' Thé Bbf’alﬁ‘@d’ ché ﬁr’é@hit w%‘ﬂeéMﬂ"ﬂb)reflux with thionylchloride
droxy-isochroman- 1-one 6-Met hoxy-isochroman-1-oné
(6.2 wais) fdephoiTelene Ww3s aéderbandzhe Voletiler entopenarits iemnawed in vacuum.

. ecul ar wei ght . of 164. 16 (CO9HB03) was obtained in
Th'sﬁ?%"%i %te? I%: 165 i o (M+H+). Exanple 365

2-{3-Fl uor o- 4- [(R) 3- (tetrahydro-pyran-4-ylam no)-pyrr

ol idin-1-yl]-phenyl }-6-[(S) 1- (tetra

hydro-furan-2-yl ) met hoxy] - 3, 4-di hydro- 2H-i soqui nol i n-1
2-Bromoed B-dihydro-thieno[2,3-c]pyran- 7 one

To a solution of 2-Trimethylsilanyl-4,5-dihydro-thieno[2,3-c]pyran-7-one (1.1 g) in DMF
(23.4 mL) N-bromosuccinimid (2.6 g) was added in portions. The mixture was heated
to 60 °C for 14 h. Then water and ethyl acetate were added to the mixture. The
aqueous phase was extracted with ethyl acetate three times. The combined organic
phases were dried over sodium sulfate and the solvent was removed in vacuum. In this
way the product was obtained with molecular weight 233.08 (C7H5BrO2S); MS (ESI):
232, 234 (M+H+).

2-Trimethylsilanyl-4,5-dihydro-thieno[2,3-c]pyran-7-one

A mixture of 3-(2-Hydroxy-ethyl)-5-trimethylsilanyl-thiophene-2-carboxylic acid (4.1 g)
and p-Toluenesulfonic acid (577.9 mg) in toluene (100 mL) was heated to 100°C for 6
h. The solvent was removed in vacuum and the residue taken up in water and ethyl

acetate. The aqueous phase was extracted with ethyl acetate three times. The
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F ON ~ N\ :)O I ~0 15
2-[4-((R) -3-Am no-pyrrolidin-1-yl)-3-fluoro-phenyl]-6-

W ¢®yA43364 et r ahydro-fu ran-2- PCT/EP2007/001212
yl ) met hoxy] - 3, 4- di hydr o- 2H1i3soqui nol i n- 1- one was
reacted w th Tedrahydro-pyran-4- one by nethod A The
product with the nol ecul ar wei ght of 509. 63
(C29H36FN304) was obtained in this way; M5 (ESI): 510

combyifblf chaarid salFRiere BRad eyt sagium sulal Argithe solveRt vap
remdveddiivaelumh, tn fhiy WayRhe pyddudt widsSbtained with molecular weight
1- (tetrahydro-furan-2-yl)nethoxy] -3, 4-di hydro-2Hi soqu
226 874C1 AH145RSSHOMS (7805286 MPHI) EP2007/ 001212 217 F
N OOH OO0C
1-[(R)-1-(4- Ami no- 2-fl uor o- phenyl ) -pyrrolidin-3-yi]-4-
nmet hyl - pi peridin-4-ol was reacted wth

3-(2-$+y[d(’<§)y-éthwfﬁ-frﬁlﬁ&td¥ﬁiléWlaﬁ'roéhdhé-lzeéé”rbéxﬁl'rci g hr oman- 1-
one by nethod AC. The product with the nol ecul ar

e 1 F i . . i.
Dus%??ﬁm E%a)%) @%ﬂ%ﬁ%m}on"‘@ﬁ\ BRhAitAR {6 Wi hexane, 43.7
mL) in THR)(6T nGU) atrvi7 B8 S C2 -Thieuroixturp veasy $tjrred, for di0i mdimatH%@ dndithen

nﬂ h)F%-pé per,i di%g-él-ol : , . ,
coolgd fq R)8 ¢ @dmA trktemohMethyirmetylsiapy!thiophsng3-carboxylic
acid 508}l in AHFE [40D) dvaR! adRR. TREYRREUre was stirred at -78°C for 30 min
and then paraformaldehyde (3.2 g) was added. After warming to room temperature
water and ethyl acetate were added. The aqueous phase was slightly acidified with
HCI (10%) and then extracted three time with ethyl acetate. The combined organic
phases were dried over sodium sulfate and the solvent was removed in vacuum. The
raw product was purified by preperative HPLC. In this way the product was obtained
with molecular weight 244.39 (C10H1603SSi); MS (ESI): 245 (M+H+).

3-Methyl-5-trimethylsilanyl-thiophene-2-carboxylic acid

Diisopropylamine (3.1 g) was added to a solution of n-Butyllithium (1.6 M in hexane;
19.3 mL) in THF (69 mL) at -78 °C. The mixture was stirred for 10 min at 0°C and then
cooled to -78 °C and a solution of 3-Methyl-thiophene-2-carboxylic acid (2.0 g) in THF
(40 mL) was added. The mixture was stirred at -78°C for 30 min and then
Trimethylsilylchloride (1.5 g) was added. The mixture was stirred for 1 h at — 78 °C.
After warming to room temperature water and ethyl acetate were added. The aqueous
phase was neutralized with HCI (10%) and then extracted three time with ethyl acetate.
The combined organic phases were dried over sodium sulfate and the solvent was
removed in vacuum. The raw product was purified by preperative HPLC. In this way
the product was obtained with molecular weight 214.36 (CO9H1402SSi); MS (ESI): 215
(M+H+).



by nmethod AH. The product with the nol ecul ar wei ght of
293. 39 (C16H24FN30) was i0 obtained in this way; M

W@ BB )933804 ( M-H+) . PCT/EP2007/001212
1-[ (R - 1- (2- Fl uor o- 4- ni tro2phenyl ) -pyrrolidin-3-yl]-4-
met hyl - pi peri di n- 4- ol
4- Met hyl -1- (R) - pyrrol i di n-3-yl -pi peridin-4-ol was
reacted with 3,4-Dinitrofluorobenzene by nethod El.

e SRyl el dio B SEtL Ao by s,

dimetdafiiid4pyrrolidin-1-yl)-phenyl]-5,6- dlhydro-4H thleno[2 3 c]pyrldln 7-one and
4|\/Ethy| qu(iR pyrrolidi q&rldm
the qogjespopdingyalinies- Qferﬁf?ﬁ%il'tegl'% Bhlega. 1-y1) - pyr rolidine-

l-carboxylic acid tert-butyl ester was deprotected by
met hod H. The product with the nol ecul ar wei ght of
184.28 20 (C1OH2ON2O) was obtained in this way;, M

Table23l): 185 (MrH+). WO 2007/ 093364 PCT/ EP2007/ 001212
218

(R~ 3-(4- Hydroxy-4-net hy y ol Il@Egans
Ex. 1-5&%9&4{% ic acid tert- bﬁ-&p rg@ﬁ g}rmu?f% ﬂﬁ@)@ of
4-Met hyl - pi peridin-4-ol (2.2 g) and ht .
No. (9) - 3- ( Tol uene- 4- sul f ony| oxy) - weig [M+H]

pvrrolidine-1-carboxyliclacid tert-buty] ester (5 0 g)

3591 acetonitri I e (54(nl) |CRERF2TNGO2E) [4QM66(5 niaf0

wgs added |um “car bpnat e (9.2 g). [The m xturle was
st 51_951_@3& C for 12|h. Ethyl acetare and watler
wadge added he aqueous phase was acidif|ed, extrlacted
wifth ethyl acetate. The ¢ollected organ|c phase were

3o Wgshed wih wat er C”'eiCQXﬂﬁgﬁewzgﬂftup§98€ ang24

cgncentrate 5@@ oduct with the nolecular wei ght
of| 284. 403 N203) was obtained in this way; [M5
( BSly™

(9)-3-(Tol uene- 4 suI fonyl oxy) - pyrrolidi pe-1-carbagxylic

36101 U TeTt-buryr—g For i éz?i-lgbféﬁé)z‘@f 423.58 424

p-it ol uenesu f Nori @gé“(16707g) 1 n dry methyllen
chl ori de { was adgded at 0 C a solution of
(9)y3= -pyrroI|d| ne- 1- carboxylic acid tert-jbutyl

ester (2 8 g) in dry nethylen chloride (15 nL). DOVAP

362\1' I—g)y—and—trietiyt gmme 82$E|;31§|8|102\§;edw81 The 238

mxture was _stj at 0 redction
m' re was -@ 1s alloywed to reach ropm tenperature
and, eli_ for 12 h. The mixture was agidified with
1 N°HCI . The organic | ayer was washed two tines with 1

NALICL

BB oo o oot e ol SAELS NGRS o] SRR 410
or ga%/@/
]

Example 364

2-{3-Fluoro-4-[(R)-3-(3-methoxy-propylamino)-pyrrolidin-1-yl]-phenyl}-6-[(S)-1-
(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one
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| ayers were dried over sodium sul phate and
concentrated. The product with the nolecul ar wei ght
wWo@20034433¢8 ( CL6H23NCES) was obtained in this WagT/ERD07/001212
(ESI): 342 20 (M+H+). ExaMydl e 367
2-{4-[4-(3-Fluoro-propyl)-[1, 4] di azepan- 1-yl ] - 3-nmet hox
y-phenyl }-6-[(S)-1-(tetrahydro-
furan-2-yl)nmet hoxy]-2H i soquinolin-1-one ONN (~ O
25 WD 2007/ 093364 PCT/ EEZOO?/O 212 219 To a solution
of

2-(4-[1, 4] Di azepan-1-y N EM e S) - 1- (te
t rahydr o-f ur an- IXy H i soqui nol i n-1-one (50
ng) and 1- BronD 3 gropane (18 ng) in DWF (1

nm.) was agded [ ar'bonate (54 ng) and the

m xture Wi . The crude m xture was
‘r\‘i\‘f\i\ reparati ve HPLC. The product with the 5
| ecul~ar wei ght of 509.63 (C29H36FN304) was obt ai ned

this way; M5 (ESI): 510 (M+H+).
2-(4-[1, 4] D azepan- 1-yl - 3- net hoxy- phenyl )-6-[(S)-1-(te

2[4 -&Q@%—%ﬁhéﬁi’yﬁ&iaw 1 TeE-AQ3r6L phertynid R8Y 1Rt Shiykir 813G ran-2-

yI)méH(oXy]\@thlhdeb-ZH-lanuwel[r( Bong-wastaathediwith fluBromo-3-
meth%&[ﬁﬁ?cﬂei by Q"a)tytl"}‘l BhEhg Praduct xyith; the dpelgeular W&r‘gﬁﬂf 49¢ .62

(CoRRFLI0Y VPR FTn e ar IS T RREM L o

nmol ecul ar wei ght of 449 55 (CZ6H31 N304) ; I\/IS (ESI):

450 (MrH+) . 15
2- [414@'{)%%,%}'98’(9*}@&%10 -,))({873 ﬂuér%i,pl}en%]eé f %hyd(rtgtr;#;d?g f&ra¥1|- -

yl)mgnﬁﬂyj %zeacpyon %iﬁq@@dmnailrpgrop\%xyl ic acid tert-butyl

g ([g(@.:p;pé ‘(?%x%*-‘é’-?{s%-&éta gﬁyd'rx M= oﬁmethgxyﬁ%rt? m:“nydro 1H-
|soqt§igir)n@12§yrl¥f§h ?Lpggt@!gih-)& {(I]l-cé‘ﬂtfélnﬂé QRRNMertlb ar éEYWhaS deprotected
by method H. The product with the molecular welght of 425.51 (C24H28FN303) was

obtained in this way; MS (ESI): 426 (M+H+).

[(R)-1-(2-Fluoro-4-{1-ox0-6-[(S)-1-(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-1H-
isoquinolin-2-yl}-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-buty! ester

[(R)-1-(4-Amino-2-fluoro-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester was
reacted with 6-[(S)-1-(Tetrahydro-furan-2-yl)methoxy}-isochroman-1-one by method

AC. The product with the molecular weight of 525.63 (C29H36FN305) was obtained in

this way; MS (ESI): 526 (M+H+).

[(R)-1-(4-Amino-2-fluoro-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester

[(R)-1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-buty! ester was
hydrogenated by method AH. The product with the molecular weight of 295.36
(C15H22FN302) was obtained in this way; MS (ESI): 296 (M+H+).
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AJ resulted in the desired product with the nol ecul ar
wei ght of 549.67 (C31 H39N306); 20 Ms (ESI): 550

W@ RADYI36The conpounds in table 24 were obtai NRGI/EP2007/001212
anal ogously. 25 WD 2007/098364 PCT/ EP2007/001212 220
Tabl e 24. Ex Structure Ml ecul ar Formul a Ml ecul ar
ESI-M5 No. weight [ MH + 368 C30H39N305 521. 66 522
j ~NaryJ o\0o1l / / | 369 C31H39FN305 533.67 534 Q
tha N V Exanple 370
4- (2- Met hoxy-4-{1-0x0-6-[(S)-1-(tetrahydro-furan-2-yl)

6- [<S§e1 Py dror AR {@'&L%b%ﬁzsﬂ?n%n 1aw

3-fluoro-propyl ester 0 O \ NF O-- 01-/
6-Hygspxyr-iseghi@man-1-one was reacted with Methanesﬁlfomc acid (S) 1 -(tetrahydro-

furaf 2yt @nkdémffﬂ%tgzﬁygﬁﬁga 13T§8tp*9§¢,_¥9t gﬂi% i3 wk g{r{gg)f 248.28

(C14HRBRNBD 3y Wagwbtainéd HDMWB?WSG(E(SW 249) (M+H+DVF (1
nm.) was added caesi um carbonate (54 ng) and the
m xture was stirred

6-Hydroxy-isochroman-1-one

6-Methoxy-isochroman-1-one was deprotected by method L2. The product with the
molecular weight of 164.16 (C9H803) was obtained in this way; MS (ESI): 165
(M+H+).

Example 365

2-{3-Fluoro-4-[(R)-3-(tetrahydro-pyran-4-ylamino)-pyrrolidin-1-yl}-pheny[}-6-[(S)-1-
(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one

O W
oy

2-[4-((R)-3-Amino-pyrrolidin-1-yl)-3-fluoro-phenyl]-6-[(S)-1-(tetrahydro-furan-2-
yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one was reacted with Tedrahydro-pyran-4-
one by method J1. The product with the molecular weight of 509.63 (C29H36FN304)
was obtained in this way; MS (ESI): 510 (M+H+).

Example 366

2-{3-Fluoro-4-[(R)-3-(4-hydroxy-4-methyl-piperidin-1-yl)-pyrrolidin-1-yl]-phenyl}-6-[(S)-
1-(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one



20

1o overnight. The crude m xture was purified by
preparative HPLC. The product with the nol ecul ar
wowriogln3zed 553. 64 (C30H36FN306) was obt ai ned i PCT/EPR07/001212

way; M5 (ESI): 554 (MtH+) 217"WO 2007/ 093364
PCT/ EP2007/ 001212 221 Exanple 371
2-{3-Met hoxy-4-[4-(tetrahydro-pyran-4-yl)-[1, 4] di azepa
n-1-yl]-phenyl}-6-[(S)-1- (tetra
hydr o-f uran- 2-yl ) met hoxpz] -2Hisoquinolin-1-one -0 O N
\' / N O 5 Reaction of

| ho enyl)-6-[(S)-1-(te

2-(4-11,4] D azepan- 1-y| i
trahydro-fu ran-Q yl) xy] - ZH i s@qui i n-1-one
wi th Tetrahydro-| He by net ho regl ted in
ed Wxredu t he nol ecul ar wei ght 533. 67
(C31 H39Nj M5 (ESI): 534 (MtH+). 1o The fol |l ow ng
onpound-was-eht ained anal ogously. Ex Structure
| ecul~ar Formul a Mol ecular ESI-M5 No. weight [ MtH] +
2 ~0 \ C30H39N305 521.66 522 N /\ N N\ Exanple

373

1R AihG U TRROIGR 5114 et b &RARAGI reacted
with BY(g8 o1 (e mah rp L ret-DyXyiletBbky] supiromanst-dneiby @hod AC. The

2007/ 093364 PCT/ EP2007/ 001212 222 . . .
product with the molecular weight of 523.65 (C30H38FN304) was obtained in this

way; MS (ESI): 524 (M+H+).

1-[(R)-1-(4-Amino-2-fluoro-phenyl)-pyrrolidin-3-yl]-4-methyl-piperidin-4-ol

1-[(R)-1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-3-yl]-4-methyl-piperidin-4-ol was reduced
by method AH. The product with the molecular weight of 293.39 (C16H24FN30) was
obtained in this way; MS (ESI): 294 (M+H+).

1-[(R)-1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-3-yl]-4-methyl-piperidin-4-ol

4-Methyl-1-(R)-pyrrolidin-3-yl-piperidin-4-ol was reacted with 3,4-Dinitrofluorobenzene
by method E1. The product with the molecular weight of 323.37 (C16H22FN303) was
obtained in this way; MS (ESI): 324 (M+H+).

4-Methyl-1-(R)-pyrrolidin-3-yl-piperidin-4-ol

(R)-3-(4-Hydroxy-4-methyl-piperidin-1-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester
was deprotected by method H. The product with the molecular weight of 184.28
(C10H20N20) was obtained in this way; MS (ESI): 185 (M+H+).
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O O-NOH -~ X -g- " CNO- Reaction of 2-(4-[1,4] D
iazepa n- 1 -yl-3-nethoxy-p henyl)-6-[(S)- 1 -(tetra
whya70e8364 ran-2- yl) nmet hoxy] - 2H i soqui nol i n- | PEDER20ATIEN1212
2, 2-Di net hyl - oxi rane by nmet8od U resulted in 5 the
desired product with the nol ecul ar wei ght 521. 66
(C30H39N305); Ms (ESI): 522 (MtH+). Exanple 374
2-{3-Fluoro-4-[2-(2-methoxy-ethyl)-2,6-diaza-spiro[3.4

R ol ettty e

To asfidure s d-Welykpineridi-4-al R 2Dy (3)5 FEalueag 4smliapyiony)-
pyrr |<ﬂ|{e3)| clarlﬁcgﬂl}flalb"%‘1'&63I ePt-butyl ester (5. 0 g)in acetonltrlleh(54 mL) / NMP (30

uran- 2- th oxy -2H i soqui hol i"n-1-0
mL.) 1 Do 6 iril-) meashaddedepdtassiuby canbbhet (92 geslitie mikture wae stirred at

80 eﬁfé ﬁ_gg,:%@?yi)%%tetay%g@gtv? m)l eC lgaéwﬁﬁg)ga ue%us p%ase was acidified,
extra?ctfdlvﬁt% eﬁn?‘ a%é@atélmrﬁ@ k%llé‘dt@&'br@am& bh8séWeh®WasRBEWitH water,

trahyd ro-fu ran-2-
dried/ byemesdmwyu] sxmmate @@dquk:entratednihezm@dwt nvithf the molecular weight

of 2 A5Gy SHLHNGOR) RS olaiedn ik Way! RAY FES 268 st ™

H-i soqui nol i n- 2-yl } phenyl) -2, 6-di aza- spi r o[ 3. 4] oct ane
-2-carboxylic acid tert-butyl ester with
trifluoroacetic acid by nethod H2 resulted in the
(S)-3+¢Eoluene-dradionyloxy)-py trokidinedearbbxylioasidy tart-hety| ester
(C26H30FN303); Ms (ESI): 452 (MH+). WD 2007/ 093364
To aRabtirEZSTHLidliEnEk2IfoR@Zhloride (10.0 g) in dry methylen chloride (40 mL)

was added at 0 °C a solution of (S)-3-Hydroxy-pyrrolidine-1-carboxylic acid tert-butyl
ester (2.8 g) in dry methylen chloride (15 mL). DMAP (1.1 g) and triethylamine (6.1 g)
was added. The mixture was stirred at 0 °C for 3 h. The reaction mixture was then
allowed to reach room temperature and stirred for 12 h. The mixture was acidified with
1 N HCI. The organic layer was washed two times with 1 N HCI , one time with
saturated sodium hydrogen carbonate solution and one time with brine. The organic
layers were dried over sodium sulphate and concentrated. The product with the
molecular weight of 341.43 (C16H23NO5S) was obtained in this way; MS (ESI): 342
(M+H+).

Example 367

2-{4-[4-(3-Fluoro-propyl)-[1,4]diazepan-1-yl}-3-methoxy-phenyl}-6-[(S)-1-(tetrahydro-
furan-2-yl)methoxy]-2H-isoquinolin-1-one
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6- (2- Fluoro-4-{1-ox0-6-[(S)-1-(tetrahydro-fu
ran-2-yl ) met hoxy]-3,4-d i hydro-1 H

W0 s@qu9ised i n- 2-yl } - phenyl ) - 2, 6-di aza- spi r o[ 3. 4POTER2VE7/B1212
-carboxylic acid tert-buty?l9ester Reaction of
6-[(S)-1-(Tetrahydro-furan-2-yl)nethoxy]-isochroman-1-
one with 6-(4 5
Am no- 2-f | uor o- phenyl ) - 2, 6-di aza- spi r o[ 3. 4] oct ane- 2-ca

To aispl T Flbahan JaFR ThiShy eV (5 et fRro-furan-

2- yl)ﬁ@h&?m@ﬁ&odﬁ%’hﬁﬁﬁbne (3] (riéglahd ﬁB?orﬁM'ﬂ'ﬂOGro -propane (18 mg) in

m no- 2-f | uor o- hen 6-di aza- SPI ro[ 3. 4] oct ane

DMF. (2! &) bmsfad@ecaéaqsm@war gngtle (54 ngksang hﬁ:@@ﬁ@ren\ga% gtirred

f n

overTEh R R o a8y b IPEET TS et wi the
moletilat weight GRE0Y.6 3 $C29HABENBDA) ageratitgiled T ¢his wasydwts (ESI): 510

with the nol ecul ar wei ght of 321,40 (Cl7H24FN302) was
(M+Httai ned in this way; MS (ESI): 322 (MrH+). 15

2,6-Di aza-spiro[ 3. 4] oct ane- 2-car boxylic acid

tert-butyl ester The conpound

6- Benzyl - 2, 6-di aza-spiro[ 3. 4] oct ane (EP417631) was

- geam@demmh N mettRydshety ) GRS od tdfralmydtotfhem-2-yl)methoxy]-

ebenzyl ated by hydrogenol ysis with palladi um on
2H-iseguibelingd-angt al yst (nethod AH). 20 The compounds in
tabl e 25 were obtai ned anal ogously. 25 WD 2007/ 093364
Rea&t@mn EFQ—@DM&IBQZ;&-Q {1226-6-TE@H)t e (teBahyroSurarc2 w)enethoxy]-1H-

oA b N E o S B T i
triflubroHcRRE ARPSY REth &P H2Lésulted in the desired product with the molecular
weight of 449.55 (C26H31N304); MS (ESI): 450 (M+H+).

4-(2-Methoxy-4-{1-ox0-6-[(S)-1-(tetrahydro-furan-2-yl)methoxy]-1H-isoquinolin-2-yl}-
phenyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester

Reaction of 6-[(S)-1-(Tetrahydro-furan-2-yl)methoxy]-isochromen-1-one with 4-(4-
Amino-2-methoxy-phenyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester by method
AJ resulted in the desired product with the molecular weight of 549.67 (C31H39N306);
MS (ESI): 550 (M+H+).

The compounds in table 24 were obtained analogously.



F Exanple 377
2-{3-Fluoro-4-[2-(2-nethoxy-1l-nethyl-ethyl)-2,6-d
w0 ama/33ses o 3. 4] oct - 6-yl ] - phenyl }-6- 5 PCT/EP2007/001212
[(S)-1-(tetrahydro-furan-223) ) net hoxy] - 3, 4-di hydr o- 2H
i soquinolin-1-one ON ON\ NO ..nmM FO 1 Reaction
of
2-[4-(2,6-Di aza-spiro[ 3. 4] oct-6-yl)-3-net hoxy- phenyl] -
Tablg i4(8) 1- (tetrahydro-
uran- 2-yl ) met hoxy] - 2Hi soqui nol i n-1-one with

1 Net haovyvy nr nn 2 hyv "t had 1 raoﬂfgr]ln fhn
XKy P )

LAA YA SLELAY4 u|..lu.|| = \Jllb ~ LA AN EAYAY]
Ex de$Stmeturpr oduct with the Molmuldrd—'mrmilagd\“/loté&&laﬁS ESI-MS
(C30H38FN304); M5 10 (EBl): 524 (M+H+) ; 378

No. 2-/{ 3- Fl uor o- 4- [ 2- ( 1- hydr bxy- cycl obut y! mewwgh) - 2, R
a-|spiro[ 3. 4] oct-6-yl]-phenyl}-6-

398} doqui nol i n- 1- one_ 2001 303304 PCT] EPPIOYT 001213 2% |

225 O O NN \ (- Reacti on of

2-[4-(2,6-DBi <'$pi r o[ 3. 4] oct - 6-yl ) - 3- net hoxy- phenyl ] -
6-{[ (S) - dr o-
f yram="2< t hoxy] - 2Hi soqui nol i n-1-ong with

1-|Oxa- splro[2 3] hexane b/ method U resplted in the

n

aAd ad + E2C {21
369HC8FN304SJ VB 5 (E@ ‘3§§1E§Em§03§xanﬁ%b‘§7 534
2-((R) - 4[13]% rolldlnyl-l -yl -3-f| uoro-phenyl)-6
- (|[(2R, 39S) - ?? nﬁlﬁ -tetrahydro-
Example 370

4-(2-Methoxy-4-{1-0x0-6-[(S)-1-(tetrahydro-furan-2-yl)methoxy]-1H-isoquinolin-2-yl}-
phenyl)-[1,4]diazepane-1-carboxylic acid 3-fluoro-propyl ester

g
107’/0@&” e

To a solution of 2-(4-[1,4]Diazepan-1-yl-3-methoxy-phenyl)-6-[(S)-1-(tetrahydro-furan-
2-yl)methoxy]-2H-isoquinolin-1-one (50 mg) and 1-Bromo-3-fluoro-propane (18 mg) in
DMF (1 mL) was added caesium carbonate (54 mg) and the mixture was stirred
overnight. The crude mixture was purified by preparative HPLC. The product with the
molecular weight of 553.64 (C30H36FN306) was obtained in this way; MS (ESI): 554
(M+H+).



furan-2-yl net hoxy) - 2Hi soquinolin-1-one F 0 CO~ NO
N\ O 10
wWQ2¢0B¥3344 [ 1, 3' | Bi pyrrolidinyl-1"-yl-3-fl uor o- pOEER2007/601212
- hydr oxy- 2H-i soqui nol i n-1-2e was reacted wth
(2R, 3S) - 2- Hydr oxynet hyl -t et rahydr o- f uran- 3-ol by
nmet hod Y. The product wth the nol ecul ar wei ght of
493. 58 (C28H32FN304) was obtained in this way; M

Exaré 471494 (MrHt). 15 Exanpl e 380
(R)-4-[1,3"]Bipyrrolidinyl-1"-yl-3-fluoro-phenyl)-6

2-(apelhoi-agistiahy ks R huilud ldiazeian ARdheArooha i) T

tetra’}%@jro furan- 2 methoxy]-2H-isoquinolin-1-one
2-((R-4-11 32 ] Bi pxyﬂro |d|qnyl-l -yl -3-fluoro-phenyl)-6

- hydr oxy- 2H-| soqw nolin-1-one was_.reacted with
j&-2, 4-di ol by net o oY The product
o e ghrof\ (C29H36FN303) was
VBN ( ESI A 4 (MrH+) . 5 Exanpl e

2-((R-4-[1,3"]Bipyrrdidinyl-1"-yl-3-fluoro-phenyl)-6
-([1, 3] di oxol an- 2-yl net hoxy) - 2H i soqui nol i n-1-one F

5 Reagioon\ of~2-\(4-|[\|1 ,4]Diazepan-1-yl-3-methoxy-phenyl)-6-[(S)-1-(tetrahydro-furan-2-
yl)methoxy]-2H-isoquinolin-1-one with Tetrahydro-pyran-4-one by method J resulted in
the desired product with the molecular weight 533.67 (C31H39N305); MS (ESI): 534
(M+H+).

10 The following compound was obtained analogously.

Ex Structure Molecular Formula |Molecular | ESI-MS
No. weight (M+H]*
372 /(c{ C30H39N305 521.66 522
fsad
Q o
Example 373

2-{4-[4-(2-Hydroxy-2-methyl-propyl)-[1,4]diazepan-1-yl]-3-methoxy-phenyl}-6-[(S)-1-
15 (tetrahydro-furan-2-yl)methoxy]-2H-isoquinolin-1-one



20

CgN\ O
2-((R-4-[1,3 ]Bipyrrolidinyl-1"-yl-3-fluoro-phenyl)-6
WO bgodne3dg4 2H-i soqui nol i n-1-one was i 0 react edP@I/ER2007/001212

2- Bronmonet hyl -[ 1, 3] di oxol a2 by nethod K. The product

with the nol ecul ar wei ght of 479.56 (C27H30FN304) was

obtained in this way; M5 (ESI): 480 (M-H+). Exanple

382 15

2-((R-4-[1,.3"]Bi pél‘l‘0|ldl nyl-1"-yl-3-fluoro-phenyl)-6
-(t etrahy VAKY 4-yl met hoxy) 2H i soqw noI i n-1-one

N -yIN oro phenyl ) -6
ne

Gt oty
ydroxy-2Hi s 0 Wi th

4- Br onomet hyl -t et rahydr o- pyr an rret hod K. The
product with the 20 nol ecullar—wei ght of 491. 61
(C29H34FN303) was obtained in this way; Ms (ESI): 492
(MrH+) . Table 26 sunmari zes results obtained with the
above descri bed cal ci um I Mobi I I sation assay. WO

e RSSO AR R IR, g2

yl) m@th%& 112A-i8odiindiH 1-"on%6and32'? @m@gthgtﬁ&(lﬂan'égo MetifbPo resulted in
X 19 176 0,31 321 0,15 039 0, 23 202 50 324 0, 20

the dBEEFIed medadevith the mekcgjarveight 521.66 (C30H3ON305); MS' (ESI): 522
(M+H+).

Example 374

2-{3-Fluoro-4-[2-(2-methoxy-ethyl)-2,6-diaza-spiro[3.4]oct-6-yl]-phenyl}-6-[(S)-1-
(tetrahydro-furan-2-ylymethoxy]-3,4-dihydro-2H-isoquinolin-1-one

[O),JO%N'Q:NDDN\/\ ~

Reaction of 2-[4-(2,6-Diaza-spiro[3.4]oct-6-y!)-3-methoxy-phenyl]-6-[(S)-1-(tetrahydro-
furan-2-yl)methoxy]-2H-isoquinolin-1-one with 1-Bromo-2-methoxy-ethane by method
X resulted in the desired product with the molecular weight 509.63 (C29H36FN304);
MS (ESI): 510 (M+H+).

2-[4-(2,6-Diaza-spiro[3.4]oct-6-yl)-3-methoxy-phenyl}-6-[(S)-1-(tetrahydro-furan-2-

yl)methoxy]-2H-isoquinolin-1-one

Reaction of 6-(2-Fluoro-4-{1-ox0-6-[(S)-1-(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-
1H-isoquinolin-2-yl}-phenyl)-2,6-diaza-spiro[3.4]octane-2-carboxylic acid tert-butyl
ester with trifluoroacetic acid by method H2 resulted in the desired product with the
molecular weight 451,55 (C26H30FN303); MS (ESI): 452 (M+H+).
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084 6,24 210 0,36 327 3,69 095 3,41 219 1,46 341 1,60

099 1,68 224 1,42 353 23,82 106 4,21 246 13,04 354
w@2®2/0938L 7,54 251 0,41 356 1,14 136 0,10 26ECDEBS07/001212

361 2,56 WD 2007/093364 PCIBEP2007/001212 228 d ains

1 A compound of the formulal BIAXORRR2/ IN"Q

() YRR s in which the neanings are: Rl, Rl', R1",

R1"' 10 i ndependently of one another H F, d, Br, I,

OH, CF3, N2, CN, OCF3, O (d-Co)-alkyl,

O Cl C4) al koxy- (Cl-4)-al kyl, S-(C, -C6)-al kyI

6- (2 %lgg-é-ﬂgg -E—ife@%‘@g ctg.)rgn-gyil @g@é{ﬁﬁ% % 8|ﬁy§|>6 1H-

|soq(a§§g:rg3_@c%§3bg?k } -2 d—@@z%weg‘lﬁo‘épﬁeaﬁ Yzbrboxxllc agid fert-butyl ester

ehe-aryl, ary

Rea@@prbf &(1S) {1qu)hydrde§uraniz@\!}[rﬂéyt(oml)-lsom;‘oroma?vﬂ wemyh 6-(4-

Amings 28 To REETHY 2 e AR B AR BRROMIG i o Uty ester by
metr(éa A@ar)eséité‘d’ I thlees?r@d I3306@5* vith thBﬁnéFé@uE@ WeRGR 551, 66

i ndependently of one another optionally together w'th
(C3tHIBANIOBY S (BEHNDDD (M) t hey are bonded a 5-6

menbered ring which, apart fromthe

6-(4-Amino-2-fluoro-phenyl)-2,6-diaza-spiro[3.4]octane-2-carboxylic acid tert-butyl
ester

According to methods E and F, 1,2-Difluoro-4-nitro-benzene was reacted with 2,6-
Diaza-spiro[3.4]octane-2-carboxylic acid tert-butyl ester and hydrogenated. The
product with the molecular weight of 321,40 (C17H24FN302) was obtained in this
way; MS (ESI): 322 (M+H+).

2,6-Diaza-spiro[3.4]octane-2-carboxylic acid tert-butyl ester

The compound 6-Benzyl-2,6-diaza-spiro[3.4]octane (EP417631) was reacted with boc
anhydride (method V) and then debenzylated by hydrogenolysis with palladium on
carbon as catalyst (method AH).

The compounds in table 25 were obtained analogously.



nitrogen atom may al so conprise 0-1 further
heteroatons fromthe group of NH, N-(Cl-C6)-alkyl,
wozeogessand sul fur; 25 R8, R10, R11 i ndependene¢EP$007/001212

one another H, (C -C8)-al k94, aryl; R12, R13 W

2007/ 093364 PCT/ EP2007/ 001212 229 independently of

one another H, (Cl-C8)-alkyl; R14 H (C -0Co6)-alkyl,

aryl5x0123456R2HFCIBrI,O—|
Tabl?é% NO2, CN, OCF3, O (Cl-C6)-al kyl, O (Cl-C4)-al koxy-

4)-al kyl, S-(C1-C6)-al kyl, P- C6) al kyl ,

/f'") f"R\ al |/Qh\l| /f"Q f"Q\ r\yr\l nal Ilyl

Ex O-SHRc@ite- cyci oal kyl , ( CiMORculForeiuke Wblecular |ESI-MS
(C2- C6) -al kynyl, (Co | o €8)-al kyl ene-aryl,

No. O{(Co- C8) - al kyl ene-aryl, |S-aryl, N(RL5)[%@ight s02 AR
OQOH, COO-P- C6) - al kyl , CDN(RL7) (R18), N R19)CCXR26

375 \\ 351% Hﬂ) &3@ BENBOY ) X 53 F50) T (B2,
I ndependent | y of one

arjother H,—(C FC8) aI kyI or R15 and RLl6, R17 and R18

fgrmindependently of ong another and optionally

gether with the nitrogen atomto which they arle

t
376 bdndgel d rihG2oHBER2N3PEr t | 51062t he |5J@
ni {IrT%gen t rﬁ%Tfo\/mnpri se 0-1 fufther
het eroatons fromthe group of NH, N-(Cl}C8)-alkyl|,
oxygen and sul fur; R20,;R22, R23 indepgendently gf one

anlnt har Ll A f‘Q\ Al levs] ara] - 25
ATITIOULTIret ||’ \u Wr CAT l\]l ] CAT ]l [] e J

Example 377

2-{3-Fluoro-4-[2-(2-methoxy-1-methyl-ethyl)-2,6-diaza-spiro[3.4]oct-6-yl]-phenyl}-6-
[(S)-1-(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one

| N/O@ONQFN%NT

T
Reaction of 2-[4-(2,6-Diaza-spiro[3.4]oct-6-yl)-3-methoxy-phenyl]-6-[(S)-1-(tetrahydro-
furan-2-yl)methoxy]-2H-isoquinolin-1-one with 1-Methoxy-propan-2-one by method J
resulted in the desired product with the molecular weight 523.65 (C30H38FN304); MS
(ESI): 524 (M+H+).

Example 378

2-{3-Fluoro-4-[2-(1-hydroxy-cyclobutylmethyl)-2,6-diaza-spiro[3.4]oct-6-yl]-phenyl}-6-
[(S)-1-(tetrahydro-furan-2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one



R24, R25 independently of one another H,

(C1-C8)-alkyl; R26 H, (Cl-C6)-alkyl, aryl; 30 x' O,
wQ@2002/09864 4, 5, 6; WD 2007/ 093364 PCT/ EP2007/ ORQARER2007/001212

230 Y C(R27) (R27" )C(R28) (R28¥' ), C(R29)=C(R29"); R27,

R27', R28, R28', R29, R29' independently of one

another H F, d, Br, CN, (d-C8)-alkyl,

(C2-C6)-al kenyl, 5 (C2-C6)-al kynyl; X S, 0,

C(R30) =C(R30" ) ; 0, R30" 10 ind pendent ly of one

d C ,

anot her H,

O (Ct- CG)
) - cycl(oal kyI (C3- C8)

: (
chaI kenyl , =C6) - al kynyf, (Co-C8)- aI kyl ene-aryl,
(Co C8) - al kyI ene-aryl, S-aryl, N(RL5)(R16),
02- CH3, COCH, COO P- CB) al kyl, CON(R17) (R18), 15
N( R19 OO(R20) N(R21) SO2( R22), CQO(R23)

Rea“étfo( B-4R0% 5)Diazs-RRBYL3. Hoat-GyHeB-orethoxy-pheny ke[ Se! -(tetrahydro-
furarb-ﬁaﬁ)ﬁnnetgﬁgyr]ggH ﬁgo?r%ﬁn%fﬁeg%gb@{h N%?&lr@gﬁhexane y me?hod U

resuﬁémﬁre@e%)wed BroBE4) Wit fRAmblectldi Vg Py35:66 (COTHEBFN304); MS
resul ti ng in a chemcally reasonable” 20 radical; R31,

(ESIR$B6 +).ndependent |y of one another H,
(G -C8)-al kyl; 25 R32, R33 independently of one
anot her H, (Cl-OB)-aI kyl, OH O (C -C6)-alkyl; B H,
N( R35) (R36), hydroxy- (G -C4)-al kyl, (d-C8)-alkyl,
Exarhple 79 - al koxy- (Cl- C4) -

2-((R)-4-[1,3'|Bipyrrolidinyl-1'-yl-3-fluoro-phenyl)-6-((2R,3S)-3-hydroxy-tetrahydro-

furan-2-ylmethoxy)-2H-isoquinolin-1-one

2-((R)-4-[1,3']Bipyrrolidinyl-1'-yl-3-fluoro-phenyl)-6-hydroxy-2H-isoquinolin-1-one was
reacted with (2R,3S)-2-Hydroxymethyl-tetrahydro-furan-3-ol by method Y. The product
with the molecular weight of 493.58 (C28H32FN304) was obtained in this way; MS
(ESI): 494 (M+H+).

Example 380

2-((R)-4-[1,3"]Bipyrrolidinyl-1'-yl-3-fluoro-phenyl)-6-(3-hydroxy-1,3-dimethyl-butoxy)-2H-

isoquinolin-1-one

MC\@@ oy
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al kyl, (C2-C8)-al kenyl, (C2-C8)-alkynyl, a 3 to

10- menbered nono-, bi-, tri- or 30 spirocyclic ring
wWonc9Isey conprise 0 to 4 heteroatons sel ect eBCT/ERIN07/001212

the group of oxygen, nitrog®n and sul fur, where the

ring systemmay additionally be substituted by one or

nore of the follow ng substituents: F, WO 2007/ 093364

PCT/ EP2007/ 001212 231 d, Br, CF3, NO2, CN,

2-(( F§ %—[@%B@ h%fldln@é-§&5qﬁ)or$-lplﬁ¥hylﬁ§3 vsroxy-Rit-isqquinplin;1-one was
reactdowittCXANRSthy1-p 661&61838)1(&@951 meHYdOXyThe ﬁ%dﬁﬂ@l)th the molecular

N( R4 &CO§ | kyl, N(R42) (R43), SO2CH3
weIQBt [de.EXac (GQQWSFBB% waesebtaped in this way; 815 s@i@l) ﬁ&i (M+H+).

R42, R4A3 independently of one another H,

(CI-CS)-aI kyl; or R38 and R39, R42 and R43 10 form

i ndependent|ly of one another optionally together with
Exarhple 331rogen atomto which they are bonded a 5-6

menbered ring which, apart fromthe nitrogen atom
2((""3’3“’[,%2?9&95%*‘ (9:11% C%)ﬁdgrﬁ%%n?@tﬁegen AER éﬁ%ﬂ?ﬂ%ﬁhoxy&ZH
isoquinolin-1-drie, tri- or spirocyclic saturated or partly

unsaturated ri ng structure having one nitrogen atom

and 0-3 further heteroatonf selected fromthe group

of N, 0 and S, V\,he@ethe /i ngs the structure may be

Gspi ro I | nked [

) 3 I tu ‘ re of the
{_ IIOV\png' 3, oxo,
(C1-C8)- al k\—=—{(Cl- C4) al koxy (Cl- al kyl ,

P- C6) - al kyl, (C2-C6)-al kenyl, - al kynyl,

A4) o R47 4 R
2ok GHEITUEIY Largwhsﬁ%%-@ r%&xsiﬁf 4B 1.on s
reacted with 2-Bromomethyl-[1,3]dioxolane by method K. The product with the
molecular weight of 479.56 (C27H30FN304) was obtained in this way; MS (ESI): 480
(M+H+).

Example 382

2-((R)-4-[1,3'Bipyrrolidinyl-1'-yl-3-fluoro-pheny!)-6-(tetrahydro-pyran-4-ylmethoxy)-2H-
isoquinolin-1-one

O OOy

2-((R)-4-[1,3'|Bipyrrolidinyl-1'-yl-3-fluoro-phenyl)-6-hydroxy-2H-isoquinolin-1-one was
reacted with 4-Bromomethyl-tetrahydro-pyran by method K. The product with the
molecular weight of 491.61 (C29H34FN303) was obtained in this way; MS (ESI): 492
(M+H+).

Table 26 summarizes results obtained with the above described calcium

immobilisation assay.



25 R44 H, (Cl-C8)-alkyl;

one anot her
W@ 01/00334) - a |

Hl

(C1-C8) - al kyl,
koxy-(C 1-C4) - al kyl

R45, R46 independently of

O_L

30 o,

(C3-C8) -cycl oal kyl ,
p PCT/EP2007/001212

i ndependently of one anoth®&7 0, 1, 2, 3, 4, 5, 6; W
2007/ 093364 PCT/ EP2007/ 001212 232 RA7, R48
i ndependently of one another OH F, O (Cl-C8)-alkyl,
CON( R49) (R50),

N(R51) CQ(R52),
S02Me, CN, a 3-10 nenbered

N( R5

3) (R54),

C02( R55),
ring systemhaving O to 3

het er oatons sel ected fromthe group of N, 0 and 5 S,
Tablet@ech may be substituted by one or

more of th

e

foll owi ng substituents: FE (@ Br,_ CE3,

Bsp.(N9- c8)ICas kyM ~ pBsp1 Neg) - duq;w/ pM Bsp. No. IC50 / uM
(C1-CA) -al koxy-(|C1-C4)-al kyl, CO(Rb6), oxo, DOH, R49,

001 R50, RA1,99R52, R9%H4 R56 toOi,‘rBJIepend bA8Yy of ope,96
anothegr H, (G -(8)-alkyl; | or R49 and R50 form

014 optiona] py togeihgg W th fRezgi trogenpgt om T o| ghygCh
they dre bonded |a 5-6 menbered ring which, apart from
the i en—atgngsazray ats Nprisey5150=1% hret

024 het er oaio fromthe gr ou;g TJNH N ?6 Co) -a gx}l ,
Xy ged SHHflur - P53’ R54 nr{ana ndentl-v—of-l-one

039 anot herO“:?,S P- C8)|-%yl, (¢ - al kpx94 (Cl- ca) O&lkyi |
20 (C3-C8)-alkenyl . (C3-C3)-al kynyl | OO R57)

045 (C( R59)¢.229) ) g- RED6 CO( C( R0 (R62) B2663, 0,22
CO QG -C8)-al kyl; or R53|and R54 formtogether wth

084 the nijtg 2gen atqmoo whichotdgey are|Bended a #3169
10- nenber ed nong-

095 3,41 219 1,46 341 1,60

099 1,68 224 1,42 353 23,82

106 4,21 246 13,04 354 0,22

112 7,54 251 0,41 356 1,14

136 0,10 264 0,59 361 2,56
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, bi- or spirocyclic ring which, apart fromthe
nitrogen atom conprises 0 to 3 additional

whedoeossbons sel ected fromthe group of N, O apdI/BPznT001212

may 25 additionally be sub28ituted by one or nore of

the follow ng substituents: F, d, Br, CF3,

O (G-C8)-alkyl, (C -C6)-alkyl, COR64), oxo, OH,

(C -C4)- alkoxy-(C -C4)-al kyl, hydroxy-(d-C4)-al kyl,
(R65) (R66), N(R67)CO(R68), N(R69)(R70), CQ02(R71),
2(Ci-Co)-al kyl; 30 R58, R59 independently of one

another H, (G -C6)-alkyl, OH WO 2007/093364

PCT/ EP2007/ 001212 233 R57, R61, R62, R64, R65, R66,

RS rompesindgdhe forul®Ry1 i ndependent |y of one anot her

H (Cl-C6)-alkyl; or R69 and R70 5 formoptionally

together with the nitrogen atomto which they are

bonded a , 5-6 mpiglered g ng which, apart fromthe

n om//may\al sp conprise O0-1 further

hetero rom t le=gx oup of NH, N (Cl-C6)-al kyl,
oxy SUIN- , Q intkependently of one
anotther 0, \{, /2, 3\ 4./5, 6; R60, R63 independently

of one anot hér OH./F, ©(Cl-C6)-al kyl, CN, COQR78),
N( R74) CO( Gi - c6) Rl kyl , R(R76) (R77), CON(R72) (R73),
S02(C,-C6)-al kyl, 15 3-12 nenbered nono-, bi- or
spirocyclic ring which nay conprise one or nore

hiat e ﬁéTFn tha - group of N, 0 and S, and the 3-12

rr@n\@t;e'?? rlé;lagl%yé}gbnpri se further substituents such

as F, d, Br, OH CF3, N2, CN, OCF3, oxo,

-l -”a yJ 1

(C%q Cél)c'%l kgjy-(c, -C4) - al kyl , hydroxy-(C, -C4)- al kyl,

S- ( ClinGBpemdently: of Ort-drdtnéd MYE . c( B%; COH atkE™ND,, CN, OCF;,

(C3-C8)-cycloalkyl, 0 20 (C3-C8)-cycloal kyl;

( C3- (9)(Cays) @i eDy(C1-Ga)alkdxg 1 6y atief| k1§ Gh-Cof-BikyCE L4-Co)-
alkyl, (C,-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cs)-alkylene-aryl, O-(Co-Cg)-alkylene-aryl,
S-aryl, N(R3)(R4), SO,-CH3;, COOH, COO-(C4-Cg)-alkyl, CON(R5)(RS),

N(R7)CO(R8), N(R9)SO,(R10), CO(R11), (C(R12)(R13))x-O(R14),

R3, R4, R5, R6, R7, R9
independently of one another H, (C4-Cg)-alkyl;

or

R3 and R4, R5 and R6
form independently of one another optionally together with the nitrogen
atom to which they are bonded a 5-6 membered ring which, apart from the
nitrogen atom, may also comprise 0-1 further heteroatoms from the group of
NH, N-(C4-Cs)-alkyl, oxygen and sulfur,;

R8, R10, R11
independently of one another H, (C4-Cg)-alkyl, aryl;

R12, R13
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al kynyl, N(R76) (R77), COQ(R78), S02(C -C6)-al kyl and
COOH, R72, R73, R74, R76, R77, R78 independently of

woep@7amsther H, (Cl-C8)-alkyl; 25 or R72 and RZBEPREB001212

and R77 formindependentl|y229f one anot her optionally
together with the nitrogen atomto which they are
bonded a 5-6 nenbered ring which, apart fromthe
nitrogen atom may al so conprise 0-1 further

het erlﬂ&éﬁ%ﬁs r{tl?'Bf'_biﬁE o |q;f ql}le (O’ - C6) - al kyl,

oxygen  an the uti'cal acceptable

salts thereof. WO 2007/093364 PCT/EP2007/001212 234
ound as clainmed in claiml1, wherein B has the

f%WdW@ Gg@eﬁ{kﬂgéw B H N(R35)(R36),

hydr oxy- (C, -C4)-al kyl, (d -C8)-al kyl,

(Cl-C4)-aIkoxy-(C1-C4)- al kyl , (C2-C8)-a|keny|,

(C2- @)+ &, Byayb,6.a 3 to 10- nenbered nono-, bi-, tri-

or 5 spirocyclic nonaromatic ring which may conprise

O to 4 heteroatons selected fromthe group of oxygen

YT S8 CEIE GUSOLEIS @ A (0-.-ahony

ition or nor

f ol | o(ﬂ1r@4)kadkws&(w@%b@ikyﬁ,(CGCe)%ﬂkyl QE3-Co)atkergh,(Cs-Cs)-
al ko%@) ‘“&9 1&%} Cyﬁ‘z?’éﬁ%@be 8) @4?94 é\kﬁw' (©%Ge)-alkynyl, (Co-
N Rﬁ%ﬁl@@@%@;‘(gﬁoac %Il%f%‘ié’é)yl %%15 (R16), SOCH,

conpobODHsCOLa(Cras)-alkyl GONR 17MRI&T N(RI GO |R2D),

(G %@%E&M&C&iﬁ% QBFEAEEEN-AmEN: "2 Y o

10 menbered nono-, bi- or spirocyclic nonaromatic ring
which may conmprise O to 3 heteroatons selected from
tRé5ngﬁﬂ?m7 B%§.RH9, RBirogen and sul fur, where the

79 BASERIY S IR S S P O
( 1- 04) al koxy (Cl-C4) 20 aI kyl ,

d | kyl , R37), CON(R38) (R39),
héajé?a;;aém R17 and Rig OO RN (R38) (R39)

form independently of one another and optionally together with the nitrogen
atom to which they are bonded a 5-6 membered ring which, apart from the
nitrogen atom, may also comprise 0-1 further heteroatoms from the group of
NH, N-(C4-Cs)-alkyl, oxygen and sulfur;

R20, R22, R23
independently of one another H, (C4-Cg)-alkyl, aryl;

R24, R25
independently of one another H, (C1-Cg)-alkyl;

R26 H, (C1-Ce)-alkyl, aryl;

x 0,1,23,4,5,6;
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COO(R40), N(R41)CQO(Cl-Co6)-al kyl, N(R42)(R43) or
SO2CH3. 4. A conpound as clained in claiml1, wherein B

whas@7iobased ol | owi ng nmeani ngs: 25 B (C, - C8) - al kpCT/EP2007/001212

hydroxy- (C - C4) - al kyl , (Cl234) - al koxy- (Cl-C4)-al kyl, a
3 to 10-nenbered nono-, bi- or spirocyclic
nonaromatic ring which may conprise 0 to 3

het er oat ons sel ected fromthe group of oxygen,

[ t ’ L i ' t
ol TR A R RPRC B ™ & s,
(G -08)-al kyl, O (G -C8)-alkyl,
Cl-C4) - al koxy- (Cl-C4) - al kyl, hyd -(d-C4)-al kyl,
87 AT RBSP, RRBRaR) Rabo Ragy o Y (et malky
N( R4 L ' - al kyl . 0740
pr) e Gt £ oRE et B 01, B PR G PR, (o Qg-aleny!
of cl(@rGs)hlkymy#t, in which Qis: Qa group of the

general fornmula: -ND 5 in which the ring D has the
foll owi ng neani ngs: saturated nonocyclic 5-7-nmenbered

acyegl b &HN - ihses an elenent N(R53) or
§R45§’(§C%€@N‘g%g§?()%4)); saturated 6-11 nenbered
azabi cycl e or spirocycle which conprises an el enent
gléRSS or 10 C(R45) ((CH2)0-N(R53) (R54)). 6. A conpound

3@ R3Ped in any of clains 1 to 5, in which Qis: W

2007/ B3EAGHRY FRRRHH A, €PBraB O O, Wo), hFBer,
0-(C4-Cg)-alkyl, O-(C+-C4)-alkoxy-(C4-C4)-atkyl, S-(C1-Cg)-alkyl, (C1-Ce)-
alkyl, (C,-Cs)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (C3-Cs)-
cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cg)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl,
S-aryl, N(R15)(R16), SO,-CH3;, COOH, COO-(C+-Ce)-alkyl, CON(R17)(R18),
N(R19)CO(R20), N(R21)S0,(R22), CO(R23), (C(R24)(R25)),-O(R26);

A abond or a linker having 1 to 8 members, where the members are selected
from the group consisting of O, S, SO, N(R31), CO, C(R32)(R33),
C(R34)=C(R34"), cyclopropylene, C= C, resulting in a chemically reasonable

radical;

R31, R34, R34’
independently of one another H, (C4-Cg)-alkyl;

R32, R33
independently of one another H, (C4-Cg)-alkyl, OH, O-(C4-Cg)-alkyl;

B  H, N(R35)(R36), hydroxy-(C4-C,)-alkyl, (C1-Csg)-alkyl, (C1-Cs)-alkoxy-(C+-Cys)-
alkyl, (C2-Csg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or
spirocyclic ring which may comprise 0 to 4 heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by one or more of the following substituents: F,
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R53 R3 NNN 5DcD R53 RR3 NRS3~-NNs3 1 R I V' N
NNNNRS3--N \R53 NR53iN-R54 R53 1 | R53 NN \

WORRHEI36R53 R5=\ N "8 R54 R54 N N N N N RSBCRBEB20RE®1212
R53 N NNN NNNI[F53 231

Cl, Br, CF3, NO;, CN, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C,)-
alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(C+-Cg)-alkyl, N(R42)(R43), SO,CH3;, SCF3 or
S-(C1-Ce)-alkyl;

R35, R36, R37, R38, R39, R40, R41, R42, R43

independently of one another H, (C4-Cg)-alkyl;
or
R38 and R39, R42 and R43
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl,

oxygen and sulfur;

Q mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure
having one nitrogen atom and 0-3 further heteroatoms selected from the
group of N, O and S, where the rings of the structure may be spiro-linked,
fused or bridged, and where the ring system may be substituted by one or
more of the following substituents: F, OH, CF3, CN, OCFj3, oxo, O-(C4-Csg)-
alkyl, (C1-C4)-alkoxy-(C+-C4)-alkyl, (C4-Ceg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-
alkynyl, CO(R44), (C(R45)(R46)),-R47, CO(C(R45)(R46)),-R48, where Q

comprises in total at least two N atoms;
R44 H, (C4-Cg)-alkyl;
R45, R46
independently of one another H, (C4-Csg)-alkyl, OH, (C3-Cs)-cycloalkyl,

(C1-Cy)-alkoxy-(C1-Cs)-alkyl;

o, p independently of one another 0, 1, 2, 3, 4, 5, 6;
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I \ R53 R53 R53 WD 2007/ 093364 PCT/ EP2007/001212 237
where the groups nmay, apart from R53, R54, optionally

wheoososstd t ut ed by one or nore substituents sPCHEP®A7/001212

fromF, OH oxo, (Cl-C6)-akRyl, O (Cl-C6)-al kyl, (Cil-
C4) - al koxy-(Cl1-C4)-al kyl, hydroxy-(d-C4)-alkyl. 5 7.
A conpound as clained in any of clains 1 to 6, in
whi ch the neanings are: R53 H, P-C8)-alkyl,

( 5§%§R59))q R60, (Cl-C4)- al koxy- ( Cl- C4) - al kyl
c%?( ) (R62))r-R63, (C3-C8)-alkenyl,

C3- |
éo Ggaie%ééﬂ@mm of@@e(éﬁbﬂé&)@cgl) Fyu(c11©8) -alkyl, CON(R49)(R50),

(C(Rssﬁﬁ-@ RSN (RESA (). Sl0ebR 5K S8, Gk B:10 membered

@f&%@@ g d 1q Stk @k Slkcted from the,aroup of N, O and

t he NS twhigh may bmsUDsWOtedlbji bay o@h@r@@i‘ﬂl@@f(ﬂlo%ng Substituents: F,
10- menber ed _non spi roc |c ring wh

apar tCk Bén@FhéCmQa)@@% Oz(@o-rﬁa)'@ psé’y)@"%Q%YdQ -Ca)-alkyl,
addi gég d’w%&gréq ons sel ected from the group of N,
O an an

may’ additionally be substituted by one or
nor e of thefollovmng substituents: F, d, Br, CF3,

al k C1- C6) - al kyl C(XR64), 0Xxo, 20 OH,
%%%ﬂ aRﬁbx%V% cé%zﬁfv | kyl . hydroxy-(GCi-C4)-al kyl
0), CO02(R71),
soz(c1 o2y Eyf'%@@ g%ﬁ%%oé? E%W 25q, r 0, 1,
2or 3, 4; R60, R63 independently of one another OH, F,
1- -al kyl , N(R74) CQ(C1-C6) - al kyl,
%&%@n%@d’im kyl, 3-12 nenbered nono-, bi- or
spir A
e e?%fﬁféhﬁ°¢é"g’%?€*§%2wgﬁ3“o HEST T e tnéfe bonded a
5-6 membered ring which, apart from the nitrogen atom, may also comprise
0-1 further heteroatoms from the group of NH, N-(C4-Cg)-alkyl, oxygen and
sulfur;

R53, R54
independently of one another H, (C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl,
(C3-Cg)-alkenyl, (C3-Cg)-alkynyl, CO(R57), (C(R58)(R59))4-R60,
CO(C(R61)(R62))-R63, CO-O(C4-Cs)-alkyl; or R53 and R54 form together
with the nitrogen atom to which they are bonded a 4 to 10-membered mono-
, bi- or spirocyclic ring which, apart from the nitrogen atom, comprises 0 to 3
additional heteroatoms selected from the group of N, O and S and may
additionally be substituted by one or more of the following substituents: F,
Cl, Br, CF3, O-(C4-Cg)-alkyl, (C4-Ce¢)-alkyl, CO(R64), oxo, OH, (C4-Cy4)-
alkoxy-(C1-Cy)-alkyl, hydroxy-(C4-C4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO2(R71), SO2(C+-Cg)-alkyl;

R58, R59
independently of one another H, (C4-Cg)-alkyl, OH;
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the 3-12 nenbered ring may conprise further
substituents such as F, d, WO 2007/ 093364

WA EPB607/ 001212 238 Br, OH CF3, NO2, CN, BCFHBP2007/001212

oxo, O P-C6)-al kyl, (Cl-C4233al koxy-(Cl-C4)- alkyl,
hydr oxy- (Cl-C4) -al kyl, (C, -C6)-al kyl, (C2-C6)-al kenyl,
(C2-C6)-al kynyl, N(R76)(R77) and S02(C, -C6)-al kyl. 5
8. A conpound as clained in any of clainms 1 to 7, in

ol 0 ogion SRR eagaer 1 of e

( C1- GAdepdridontly (dﬁbn@‘b)noﬁhé‘r%'-l (ChCPHralkyRo3 and R54 form

together with the ni trogen atom to which they are
binded a 4 to 10-nmenbered nono-, bi- or spirocyclic

r%gg WQWb apart fromthe nitrogen atom conprises 0O
I't1onal heteroatons selected fromthe group of

N, 15ofmaptiokamntbgetheradth lhleQﬂﬁb% &n Biors thathidhuthey dig bonded a
one or nore of thefollow@%) stituents: F, , Br,

CF3, FEmempergdiing whighcapes)fram the nittagen@tpny naykgiso comprise

(O?, - %ﬁé%ﬁﬁ '&?tg@[t%éﬁfgﬁ t b@fpgfl&f)* f@é)zagiﬁg oxygen and

conpasuifdras clainmed in any of clainms 1 to 8 in which
t he nmeanings are: R53 and R54 formtogether wth the
nitrogen atomto which they are bondeda6 to

1 RBEE SNy AlonBiIdSd. € 2504 apart from

rogen a conpriises 0tod add|t| onal
het er oat ons sel ected fromthe group of N, 0 and S and
naé addltl onal |y be substltut ed by one or nore of the
substituents: Br,

(Cl ;j 6+ t%ntly gﬁgxﬁ’@g@' d(% b%;ﬁé@j\l%om SOORT8),

OH N@RBW‘D)CQ (C3- WKW MR 76) (RBOR CONBF)2) R T3)| SO2(C+-Ce)-alkyl,
3-12 membered mono-, bi- or spirocyclic ring which may comprise one or
more heteroatoms from the group of N, O and S, and the 3-12 membered
ring may comprise further substituents such as F, Cl, Br, OH, CF3, NO2, CN,
OCF3, oxo, O-(C4-Ce)-alkyl, (C4-C4)-alkoxy-(C1-C4)-alkyl,hydroxy-(C1-Ca)-
alkyl, S-(C4-Ce)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C3-Cs)-cycloalkyl, O-
(C3-Cs)-cycloalkyl, (C3-Cs)-cycloalkenyl, O-(C3-Cs)-cycloalkenyl, (C2-Ce)-
alkynyl, N(R76)(R77), COO(R78), SO,(C1-Ce)-alkyl and COOH;

R72, R73, R74, R76, R77, R78
independently of one another H, (C4-Cg)-alkyl;

or

R72 and R73, R76 and R77
form independently of one another optionally together with the nitrogen
atom to which they are bonded a 5-6 membered ring which, apart from the
nitrogen atom, may also comprise 0-1 further heteroatoms from the group of
NH, N-(C4-Cg)-alkyl, oxygen and sulfur; and the pharmaceutical acceptable

salts thereof.
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30 WD 2007/ 093364 PCT/ EP2007/001212 239 10. A
conpound as clained in any of clains 1 to 10, in which

woRiasoidee neaning: N N \R53 5 where the groupCTEp2007/001212

apart from R53, optionally23e substituted by one or
nore substituents selected fromF, OH oxo,

(C -C6)-alkyl, O(Cl-C8)-al kyl, (d-C4)-

al koxy-(Cl-C4) -al kyl, hydroxy-(d -C4)-alkyl. 11. A

R RBRHE R s AR ot e B WastretollouhB, elios:
groups may, apart from R53, R54, optionally be
substituted b nore substituents selected f

B o Mm5>(%qé’>?;§y3{ﬂxwp1 c@mm)(catwa Gy akoxy-(r-Co

C4) - A - bi-. tri-
AR o AP ST teAitha o, i o

whi chgpiobgaslict ﬂimammaltlogmgmlélﬁ)@ﬁdﬁ&?raﬁﬁse 0 to 4 heteroatoms

PCT/EPZOO?/ 01212 240 N ~N N 8NR53 N, R53 C N,R53 N

153 \3¢legted from the group of oxygen, nitrogen and sulfur, where the ring
system may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, NO2, CN, (C4-Cs)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-
alkoxy-(C1-Cy)-alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37), CON(R38)(R39),

hydroxy, COO(R40), N(R41)CO(C1-Ce)-alkyl, N(R42)(R43) or SO,CHs.

A compound as claimed in claim 1, wherein B has the following meanings:

B H, hydroxy-(C4-Cs)-alkyl, (C1-Cs)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring which may
comprise 0 to 3 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by F, Cl,
Br, CF3, NO3, CN, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, (C4-C4)-alkoxy-(C1-Ca)-
alkyl, hydroxy-(C4-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(C+-Cg)-alkyl, N(R42)(R43) or SO,CHs.

A compound as claimed in claim 1, wherein B has the following meanings:

B (C4-Cg)-alkyl, hydroxy-(C4-Cs)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, a 3 to
10-membered mono-, bi- or spirocyclic nonaromatic ring which may
comprise 0 to 3 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by F,
Cl, Br, CF3, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C4-Cs)-alkoxy-(C4-C,4)-alkyl,
hydroxy-(C4-C4)-alkyl, oxo, CO(R37), hydroxy, COO(R40),
N(R41)CO(C+-Cg)-alky! or SO,CHa.



6.

CR53 N N R53 \R 53 where the groups may, apart from
R53, optionally be substituted by one or nore

waewsiBeent s sel ected fromF, OH oxo, (O -CorcHER07/001212

O (C -0C6)-alkyl, (d-C4)- askoxy-(Cl-C4)-alkyl,
hydroxy-(C -C4)-al kyl. 5 13. A conpound as clained in
any of clains 1 to 9, in which Q has the neaning: R53
N R53 where the groups nmay, apart from R53 optionally
be substituted by one or nore 10 substituents
selected fromF, OH, oxo, (Cl-C6)-alkyl,
Q(c@mp@ﬁlhd?ﬂwhmétﬁl‘r@ﬂé of clhinexyt4 & rrﬁﬁhrchlmyﬁ

hydr oxy- (G - C4) al kyl . 14. A conmpound as cl ai med in
any of clainms 1 to 13, in which Yis: 15Y

R27, 7, R7', R28, R28' WO
C@O?/%é%’éﬁ%&%%%wgé 241 i ndependent |y of
one anot , (A -C8)-al kyl, (C3-C6)-al kenyl,

(C3- OG_)_—Nabk nyl. 15. A conpound as clained in any of
claims 10 44, in which Xis: 5 X S or
C(R30)=C(R30"). 16. A conpound as clainmed in any of

cl ai nn whitlethbring D hds thie fllowing rh@aningé:R30) =C(R30" ) .
17. A compound as clained in any of clains 1 to 15,

in
whi cSBUIRA MARRGKCHoE 7-TISMOST b AZHY R WRIGHEOMPrises an element
N(R53) or C(R45)((CH2)o-N(R53)(R54)); saturated 6-11 membered

azabicycle or spirocycle which comprises an element N(R53) or
C(R45)((CH2)o-N(R53)(R54)).

A compound as claimed in any of claims 1 to 5, in which Q is:



Y C(R27) (R27')C(R28) (R28' ), C(R29)=C(R29'); R27,

R27', R28, R28', R29, R29'" 20 independently of one
wap@viezeH, (C-C8)-alkyl; and XS, O 25 18.PE&I/EP2007/001212
conmpound as clained in any2®f clains 1 to 13, in which

Y has the following neanings: Y C(R29)=C(R29'); 30

R29, R29" WD 2007/093364 PCT/ EP2007/ 001212 242

i ndependently of one another H, (Cl1-C8)-alkyl. 19. A
conmpound as clained in any of clains 1 to 13, which

has t he la la: _5

R30' O RR R28' N Q RrogR’ \
R27'" R27R~ "la. 2N A onpound asNcl apned in any N — 54
of claiNe 1 tN—133 in [ X Y ha he 10 \N R
f ol | owi Ng_n®ani hys: YC(R2 =C{R29' ) ;
C(R30)=C(R30"). 15 21. A co upd as cl a%/N'ECBI n an
of clainms 1 to 9, in which the ReanlngsRa
C(R29):CTR29'); XC(R3O)| =C(R30") ; 20

N N | rL
() N 1)

N 53_-N

| R/jj

R53

RN l,\l
R53
g }g Mdj v
53/
R
\
| 53
N R \N
R54’ RS
53 N\
R™ N N
\R54 R%
|
N |
E%J OD () OD
i /
53 R, Rsa

53
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NN\ 53 QR ; W 2007/093364 PCT/ EP2007/001212 243
R53 H, (Cl-C8)-alkyl, (Cl-C4)-al koxy-(Cl-C4)-al kyl,

w@ g aBpeal kenyl , (C3-C8)- al kynyl, (C(R58) (R5E)T/EPREV001212

5 22. A conmpound as clainme®7 n any of clains 1 to 9,
in which the nmeanings are: Y C(R29)=C(R29'); X
C(R30)=C(R30") ; Q saturated 6-11 nenbered

azaspi rocycl e which conprises an elenent 10 N(R53);
R53 H, (Cl1-C8)-alkyl, (Cl-C4)-al koxy-(Cl-C4)-alkyl,
(C3-C8) -al kenyl, (C3-C8)- aI kynyl , (C(R58)(R59))q R60.

2 R, 25, CL 8L ARl SR Sk by one o
R0 s s M E DR i SO TBIRS G 1

A CAD Ik GXP-0) OC N s a) hﬁm)d (CR&3)-alRy#t i ndependent |y of
one anot her H, (Cl-C8)-alkyl,

(Cl-C4) - al koxy-(C1-C4)-al kyl, (C3-C8)-al kenyl,
(C3-C8) - al kynyl (C(R58)(R59))q R60; or R53 and R54

R inobhrkiCREYBFS et dh/ SECiSiiL 9958, A WTch e Medhindiedre:

nono-
spirocyclic ring which, apart fromthe nltrogen atom

C'gggrl o G- Y3| @j&f’&)@@%&hm &gagr%ﬁg?l‘ﬁébg -alkyl,

SUbSth’(’é&@bf)t/R@m RE3 '-eC Hlalkdify) f(@: LM nyl, CO-(C1-Ce)-alky!,
CO-0O(C4-Cg)-alkyl;

R54 (C1-Csg)-alkyl, (C(R58)(R59));—R60, (C4-C4)-alkoxy-(C1-Ca)-alkyl,
CO(C(R61)(R62))-R63, (C3-Cg)-alkenyl, (C3-Cg)-alkynyl;

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 4
to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C+-Cg)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo,
OH, (C4-C4)-alkoxy-(C4-C,)-alkyl, hydroxy-(C4-C4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO2(R71), SO,(C+-Cg)-alkyl;

R45 H, (C4-Ce)-alkyl;
qr 01,234

R60, R63
independently of one another OH, F, O-(C4-Cg)-alkyl, N(R74)CO(C-Cg)-
alkyl, SO2(C+-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
may comprise one or more heteroatoms from the group of N, O and S, and

the 3-12 membered ring may comprise further substituents such as F, Cl,



substituents: F, d, Br, CF3, O (G -C8)-alkyl,
(G -CB)-al kyl, COR64), oxo, WD 2007/093364

wWOON BPB07/ 001212 244 OH, PCT/EP2007/001212

(Cl1-A) - al koxy- (Cl1l-C4) - al k938, hydr oxy- (Cl-C4)-al kyl ,
N(R67) CO(R68), S02(C,-C6)-alkyl. 5 24. A conpound as
clainmed in any of clains 1 to 9, whi ch t he neani ngs
are: Y C(R27)(R27')C(R28) (R28") ; X C(R30)=C(R30")

N N\ ( al

(ot Rt Dby S IR0 TN BB atid SRR ESERMRICT G aligv-(Crco
anot hetkylhydetty-(Qy- 04> alKgEREPCapalky, 4G, BY-an@ayC, Te)-alkynyl,
2, |ndependent y of one another F,
0(c1N@5'66)ﬂﬂ<‘&/)|and\f§ﬁz(4§1c@§ ¥i6) - al kyl |

S02( C1-C6) - al kyl, 3-12 rrenbered nono-, bi- or

spirocyclic ring which conprises 0 to 3 additional
heteroatons fromthe group of 0 and S, and the 3-12
nenbered ring may conprise further_substituents such

o3 cpmpouUNd s c|a@¥¢ y qcglaima\! toodrp whyjgh the meanings are:

O (G -Co)-al kyl, (Cl-C4) al koxy-(C1-4)-al kyl, 25

hydroxy- (C -C4)-al kyl, (G -C6)-al kyl, (C2-C6)-al kenyl,
(R23,0854 al kyndépea'rdénwlgl)oz665/&%@3&6405’@5})-@?@@((0(868)2(%9)) —R60,

i‘n‘i S s iR Gy alfilen « he meani ngs are 5 |

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 4

to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 2 additional heteroatoms selected from the group of N,

O and S and may additionally be substituted by one or more of the following

20

25

30

substituents: F, CI, Br, CF3, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-
(C1-Cy)-alkyl, hydroxy-(C4-C4)-alkyl, CO(R64), oxo, OH, N(R67)CO(C+-Cs)-
alkyl or SO,(C+-Cg)-alkyl.

A compound as claimed in any of claims 1 to 8, in which the meanings are:

R53 and R54 form together with the nitrogen atom to which they are bonded a 6
to 10-membered bi- or spirocyclic ring which, apart from the nitrogen atom,
comprises 0 to 2 additional heteroatoms selected from the group of N, O
and S and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl, (C4-C4)-alkoxy-
(C4-C4)-alkyl, hydroxy-(C4-C4)-alkyl, CO(R64), oxo, OH, N(R67)CO(C1-Ce)-
alkyl or SO,(C1-Cg)-alkyl.



15

Y Q(R27) (R27") C(R28) (R28") ; X C(R30)=C(R30") ; Q
saturated 6-11 nenbered spirocycle which conprises an

web@nmoesises N(R53); 10 R53 (Cl- C4) - al koxy- ( Cl- CAPEHERN7/001212

10.

11.

12.

(C(R58)(R59))qg-R60 ; R58,2¥9 independently of one
another H OH, 15 q 1, 2, 3, 4; R60, R63
i ndependently of one another F, O (Cl-C6)-alkyl,
N(R74) C(C1- C6) - al kyl, 20 S02(C -06) aI kyl, 3-12
con‘prlpggjg cla a%l'dnl ’?Vz‘ﬁ’]a IQ@/{L‘}%‘% ons };{YE Pﬁs the meanlng.
of 0 and S, and the 3-12 nenbered ring may corrprlse
further substituents such as F, d, Br, OH CF3, NO2,
gFB oxo, O (Cl-0C6)-al kyl,
(Cl ) - al koxy- (C1-C4)-al kyl, hydroxy-(C, -C4)-al kyl,
(CL al kyl, (C2-GC6) - al kenyl, (C2-C6) - al kynyl and 25
S02( C1- C%) - al kyI . WD 2007/ 093364 PCT/ EP2007/ 001212
246 26. compound as clained in any of claims 1 to 9,
whi Me meanings are: Y C(R27)(R27')C(R28) (R28") ;
X C(R3O):|;Q(5R30 ) ; 5 Q saturated nonocyclic
5-7-menber ed azacycl e which conprises an el enent
C(R45) ((CH2) o- N(R53) (R54)); R45 H 10 o 0, 1, 2; R53
H, (Cl-C8)-al kyl, (Cl-C4)-alkoxy-(Cl-C4)-al kyl,
(C3-C9) - al kenyl, -CSf)- . _
where the group may, apart from R53, optionally be substituted by one or more

substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C+-Cs)-alkyl, (C1-C4)-
alkoxy-(C1-C4)-alkyl, hydroxy-(C+-C4)-alkyl.

A compound as claimed in any of claims 1 to 9, in which Q has the meaning:

Z—

where the groups may, apart from R53, R54, optionally be substituted by one or
more substituents selected from F, OH, oxo, (C4-Cg)-alkyl, O-(C4-Ce¢)-alkyl, (C+-

C4)-alkoxy-(C4-C4)-alky!, hydroxy-(C4-Cy)-alkyl.

A compound as claimed in any of claims 1 to 9, in which Q has the meaning:



al kynyl, (C(R58)(R59))g-R60; 15 R54 (C(R58)(R59))q

R60, (Cl-C4)-al koxy-(Cl-C4)-al kyl, CA R57),
w@T9BE) (R62) ) r-R63; R58, 59 independently BPET/BRE07/001212

another H OH, 20 g 1, 2, 30 4; R60, R63

i ndependently of one another F, O (Cl-C6)-alkyl,

N( R74) CQ( Cl1- C6) - al kyl , S02(Cl-C6)-al kyl, 3-12

menbered nono-, bi- or spirocyclic ring which 25

conpri ses no heteroatons, and the 3-12 nenbered ring

may onprise f|urther substituents such as F, d, Br,

OH, NF 0- (C -%6)-al kyI
hydroxN (d-CA4)-al kyl,
C2- Co6) - akkenyl , ( | kynyl and
30 WO 207\09336% PET/ EP2007/ 001212

imecNipsany ok _cMNiRE 1 to 9,

the neani : (R27")C(R28) (R28') ;
X C(R8D)=C(R30') ; 5 Q saturated nonocyclic
5-7-menber ed azacycl e which conprisegs an el enent

C(R45) ((CH2) 0- N(R53) (R54) ) : R45 H; 0 0,1,2; R53 H,
(CI™ | kyl, (Cl- | kaxy- (Cl- | kyl ,

( C3- kenyl, (C37C8) ynyl | 58) (R59) ) g- R60:
15 R (R59)) o\: _Jg* o; '

S02( C1- C6) -al R®? 3-12 medber ed mono-, “BiN_or

spirocyclic ring which 2@3 conpri ses no het eRgat ons,
and the 3-12 nmenbered ring is substituted by5

where the groups may, apart from R53, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C4-Cs)-alkyl, O-(C4-Ce)-alkyl, (C1-C4)-
alkoxy-(C-C4)-alkyl, hydroxy-(C-C4)-alkyl.

13. A compound as claimed in any of claims 1 to 9, in which Q has the meaning:

where the groups may, apart from R53 optionally be substituted by one or more
10 substituents selected from F, OH, oxo, (C+-Ce¢)-alkyl, O-(C1-Cs)-alkyl, (C1-C4)-
alkoxy-(C4-C4)-alkyl, hydroxy-(C1-C4)-alkyl.

14. A compound as claimed in any of claims 1 to 13, in which Y is:
15 Y C(R27)R27')C(R28)(R28’);

R27, R27', R28, R28’
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one or nore of the follow ng substituents F, d, Br,
OH CF3, N2, CN, OCF3, oxo, O (C, -Co)-alkyl,

wQ alo7043364l koxy- (CLl- C4) - al kyl , hydroxy- (C, - C4) PCHER3007/001212

15.

16.

17.

P- C6) - al kyl, (C2-C6)-al keng41, (C2-C6)-al kynyl and
S02(C. 1-C6)-al kyl. 25 28. A conpound as clained in
any of clains 1 to 9, which the neanings are: Y
A(R27) (R2T )C(R28)(R28) , X C(R30)=C(R30") ; 30 Q

compr N gee MG KB sl Godbn FREYeroron kOt Cor

248 4kyB) ((CH2)0-N(R53)(R54)); RA5 H 5 0 0, 1, 2;
R53 and R54 formtogether with the nitrogen atomto
which they are bonded a 5 to 6-nenbered nonocyclic

r 0 M a . rises 0
A%%n%éﬁplaosﬁcg heec{ {enr oé{gﬁr%g'&ﬁrggfié' i"mci‘ﬁ@ggr oup of
N, 0 10 and S and is substituted by one or nore of the
ol  ow ng substituents: F, d, Br, CF3,
di(oSes%BBQiﬁ (R381- 05) - al kyl, CO{R64). oxo, OH,
(C -C4)-al koxy- (G -C4)-al kyl, hydroxy-(G -C4)-al kyl,
N(R67) CO(R68), S02(C -C6) - al kyI. 29. A conpound as
claimed in any of clains 1 to 9, mhich the meani ngs
are: 15 Y C(R27) (R27")C(R28) (R2
A REOPOLNASRS §laimes wany faftcdamﬁ)h&ﬁé: incW@CV)Wénber ed
azacycl e which conprises an el enent
C(R45) ((CH2) O-N(R53) (R54)); 20 o 0, 1, 2; R53 and R54
fXr mC@BA)kE(RAMY).h the nitrogen atomto which they are
bonded a 4

A compound as claimed in any of claims 1 to 15, in which X and Y have the

following meanings:
Y C(R27)(R27’)C(R28)(R28’), C(R29)=C(R29’);
R27, R27’, R28, R28', R29, R29’

independently of one another H, (C4-Cg)-alkyl;

and

18. A compound as claimed in any of claims 1 to 13, in which Y has the following

meanings:

Y C(R29)=C(R29’);

R29, R29'
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or a 7-menbered nonocyclic ring which, apart fromthe
nitrogen atom 25 conprises 0 to 3 additional

wheewgnemsbons sel ected fromthe group of N, 0 PRPODERG@MNG01212

19.

20.

21.

may additional be substitue®d by one or nore of the
following substituents: F, d, Br, CF3,

O (Cl-C8)-al kyl, P-Co6)-al kyl, CCXR64) oxo, OH,
(Cl-A4) - al koxy-(C1-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

N( R67) 0 - - y 2007/ 093364
PCT/ EP%%%%FFH’% o%%i% %}h% %‘o‘i%b(gﬁba\f&' clainmed in
any of clains 1 to 9, which the neanings are: Y
C(R27) (R27" ) C(R28) (R28") ; X C(R30)=C(R30') ; 5 Q

sat urat ed nonocyclic 5-7-nenbered azacycl e which
conprises an el ement C(R45)((CH2)o-N(R53)(R54)); R53

iy i

conprises 0 to 3 additional heteroatons selected from
t he gR?_) p of RN 0 and S and may addi tional be

substit W ed/by OREROr N @ of the follow ng

substit S¢ F \ Br, 3, OP-C8)-alkyl,

(&1_- U§ ' 0Xo, OH,

(C1- 042) 2 kydy, hydroxy-(Cl-C4)-al kyl,
N(R6RCR < )-al kyl. 15 31. A conpound as

clalmsdlr‘ge y. Al th030 invvhichthe
meani ngs Rar &' RERR27' R R28 R29, R29' 20

i ndependently of one anot her %l (C 08) al kyl; R2,
R30, R30' independently of one another H, F, CI,

O (C-C8)-alkyl, (C1-C8)-alkyl. 25

A compound as claimed in any of claims 1 to 13, in which X and Y have the

following meanings:

Y C(R29)=C(R29’),

X C(R30)=C(R30").

A compound as claimed in any of claims 1 to 9, in which the meanings are:

Y  C(R29)=C(R29);
X  C(R30)=C(R30);



32. A conpound as clainmed in any of clains 1 to 31, in
whi ch the neanings are: R2, R27, R27', R28, R28',
wo2@7/09884 , R30, R30" H WD 2007/093364 PCT/EP2007/001212

PCT/ EP2007/ 001212 250 33. 248 conpound as clainmed in

any of claims 1 to 32, in which the neanings are: R1,
R1", R1", R1"' 5 independently of one another H, F,

d, methyl, Onethyl, COnethyl. 34. A conmpound as
claimed in any of clainms 1 to 33, in which A has the
meani ngs: A a bond or a linker having 1 to 6 nenbers,

CORES < M e RN (16 - y&(ﬁgg,)(&g‘g)?@-gs) Skenyl, (C5-Ca)-

C(R34) -EQ{(W (b R@B)(ﬁSQ‘))e%G' ng in a chemcally

reasonable radlcal A conmpound as clainmed in any
of clains 1 to 34, |n V\,hlchAhasthe meani ngs: 15 A
a bond, 0, NH, CH(OH), CH2, CO C=C, HC=CH, CH2- O

22. %qupo&q@d%m%@w fOWOleH NHCO %EEE% meanings are:

COCH2CH2O. 36. A conpound as cI ai msd in any of clains
1to 35 in which B has the nmeanings: 20 B

hy¥r oxyC(R29)eg(Radky! , (Cl-C8)-al kyl,

(Cl-A4) - al koxy-(Cl-C4)-al kyl, a nonocyclic ring,
seXect eC(RI®AC(RBOYr oup: WO 2007/ 093364

PCT/ EP2007/ 001212 251 0 7 0 OCaO o0 0o (7HNBNC ON

(Nd N saturated 6-11 membered azaspirocycle which comprises an element
N(R53);

R53 H, (C4-Cg)-alkyl, (C4-Cs)-alkoxy-(C+-C4)-alkyl, (C3-Cs)-alkenyl, (C3-Cg)-
alkynyl, (C(R58)(R59)),-R60.

23. A compound as claimed in any of claims 1 to 9, in which the meanings are:

Y C(R29)=C(R29’);

X  C(R30)=C(R30);

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH2)o-N(R53)(R54));

R53, R54
independently of one another H, (C4-Csg)-alkyl, (C1-C4)-alkoxy-(C4-C,)-alkyl,
(C3-Cg)-alkenyl, (C3-Csg)-alkynyl, (C(R58)(R59))4-R60; or R53 and R54 form
together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N,
O and S and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo,
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H O where the ring system may be substituted one- or
two tines by F, CF3, CN, nethyl, ethyl, nethoxy, oxo,

wogaro3ss4 S02- met hyl . 5 37. A conpound as cl ai PEDEP2007/001212

24.

any of clains 1 to 36, in ™4 ch B-A has the neanings:
or , wherein the ring may be substituted one tinme by
met hyl or OH 10 38. A conpound as clained in any of
cl ai ms 1 to 36, in which B-A has the neanings:

OH or 3 e f
the. 1oFs 5Cr a0l B REGF A Chy B89 2 ﬂ%ﬂﬁwﬂ“(@@% (R68),
i ncl L&ki)g(@ﬁ(b@ -gkygps: WO 2007/ 093364 PCT/ EP2007/ 001212
252 i)dinetallation of aromatic carboxylic acids

al kyl ated, preferably nethylated, in the ortho
position, to forma dianion, and trapping of the
formed dianion wth al dehydes or reagents which

| i berate al dehydes, such as paraf or mal dehyde,
rRgsohipouadias claimesipoanti ofocisinizs1 ité 0f wHichrthemhéanibgs are:
carboxylic acids which have a hydroxyal kyl substituent
in the position ortho to the carboxylic acid group,

ration of the
correspo@dﬁﬁgigp&@{ﬁgﬁ actones fromthe substituted
arpmat i r c aci ds which have a hydroxyal kyl
SLPgst i t@@@rﬁ?ﬁ@ posi tion ortho to the carboxylic
acid group, by elimnation of water; 10 ii) subsequent
reaction of the substituted aromatic carboxylic acids
whi ch have a hydroxyal kyl substituent in the position

ortho to the carboxylic acid group, or where
appropria&p of the correspondi ng bicyclic |actones,

G

N 53

Q R™,
R53 (C4-Cy4)-alkoxy-(C+-Ca)-alkyl, (C(R58)(R59))4-R60;

R58, 59

independently of one another H, OH;

q,r independently of one another 1, 2, 3, 4,

R60, R63
independently of one another F, O-(C4-Cg)-alkyl, N(R74)CO(C+-Cg)-alkyl,
S0O,(C4-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
comprises 0 to 3 additional heteroatoms from the group of O and S, and the
3-12 membered ring may comprise further substituents such as F, Cl, Br,
OH, CF3, NO3, CN, OCFj3;, oxo, O-(C1-Cg)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
hydroxy-(C4-Ca)-alkyl, (C1-Cg)-alkyl, (C,-Cg)-alkenyl, (C2-Ce)-alkynyl and
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hal ogenating agent, resulting in the corresponding
hal oal kyl -substituted aroyl halides; 15 iii)

waeseopient reaction of the hal oal kyl - substi t uP€dER200YD01212

25.

halides with primary aron24si c am nes, and subsequent
cyclization of the resulting reaction products by
addi tion of base to give pyridone-fused aronmatic
conmpounds; and iv) where appropriate further reaction

of t [ -fijused aromatic 20 conpounds;
resuﬁ?%‘i’%%@glbonpounds of the fornula I. 25 40. A

process for preparing conpounds of the fornmula | in
which Y has the meaning CH=CH and X has the neani ng
CH=CH as clained in any of clains 1 to 38, including
the step: Reacting of isochronmen-ones with aromatic

o S ST i

t he grouF and R the neaning of the groups R1,
R, R27RfLR27 ICERZB)BR28) 41. A nedi cament conpri si ng

one or nore of the conmpounds of the formula I as
X ai nedC{RBM)AE(RB0)pre of clains 1 to 38 or prepared
as clainmed in claim39 or 40. 10 42. A nedi canent

QQIPr | S4Agrade 6011 Mehtberéd spRoCyUI® Mithscahplids 40 elsment
N(R53);

R53 (C4-C4)-alkoxy-(C4-Ca)-alkyl, (C(R58)(R59))4-R60 ;

R58, 59
independently of one another H, OH;

q 1,2,3,4,

R60, R63
independently of one another F, O-(C4-Ce)-alkyl, N(R74)CO(C+-Cs)-alkyl,
S0,(C4-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
comprises 0 to 3 additional heteroatoms from the group of O and S, and the
3-12 membered ring may comprise further substituents such as F, Cl, Br,
OH, CF3, NO,, CN, OCFj3, oxo, O-(C4-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl,
hydroxy-(C+-Cs)-alkyl, (C4-Cg)-alkyl, (C,-Ce)-alkenyl, (C2-Cg)-alkynyl and
S0(C1-Ce)-alkyl.
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claimed in one or nore of clains 1 to 38 or prepared
as clainmed in claim39 or 40 and one or nore active

WO ngregizent s whi ch have beneficial effects on PCI/EP2007/001212

26.

met abol i ¢ di sturbances or @i6sorders associ at ed
therewith. 15 43. A nedi canent conprising one or nore
of the conpounds of the formula | as clainmed in one
or nore of claims 1 to 38 or prepared as claimed in

hbbBtnde SAVRRE RS BRI Y SR et

of the formula | as clained in one or nore of clains
to 38 or prepared as claimed in claim39 or 40 and

She  SARATIET O B2RMARBS of 5. 45 A medh cament

conpri sing one or nore of the conpounds of the formula

IX as C(R30HGI{RE) i n one or nore of clains 1 to 38 or

prepared as clainmed in claim39 or 40 and one or nore

aQt i aRgiated mMER03PEIE 1933emberdd ERZERIE Whhlebmpdeksin element

The use of the conpounds of the fornmula | as clained

i n orfe(RA5) ﬂ@ﬂ'b)coﬂ“?£5%)i(ﬁ§§4) )1 to 38 or prepared as

claimed in claim39 or 40 for the treatnent and/or

prevention of disorders of fatty acid netabolism and

oR4soge utilization disorders. 5 47. The use of the

conpounds of the fornmula | as clained in one or nore

of clains 1 to 38 or prepared as clainmed in claim1l

for t Efeatnent and/or prevention of disorders in
ich |nsuI|n resistance is involved. 10 48. The use

of the conpounds of the fornmula | as clained in one or

nore of clainmse 1 to 38 or prepared as clained in

Ckssm3&1oe?)4£k)ﬂ0(c1t©9 -1k 6 (@pc4)aa|ﬂ910(c3 g@ﬁamehwom@te)

tes nme t he sequel ae aSsoci ated

t her ealkynyl, (411R58H8595))a -RB0;t he conmpounds of the formul a

| as clainmed in one or nore of claims 15 1 to 38 or

prepared as clained in claim39 or 40 for the

t R8A (MREBHRBIY,—R60, (C+-Ca)-alkoxy-(C1-Ca)-alkyl, CO(R57),
CO(C(R61)(R62)),-R63;

R58, 69 independently of one another H, OH;

q 1)213!4;

R60, R63
independently of one another F, O-(C4-Cg)-alkyl, N(R74)CO(C+-Ce)-alkyl,
S0,(C4-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
comprises no heteroatoms, and the 3-12 membered ring may comprise
further substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCFj3, oxo, O-(C;-
Cs)-alkyl, (C4-Cy)-alkoxy-(C1-Cy)-alkyl, hydroxy-(C1-C4)-alkyl, (C1-Cg)-alkyl,
(C2-Ce)-alkenyl, (C2-Cg)-alkynyl and SO,(C4-Ceg)-alkyl.
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prevention of dyslipidem as and the sequel ae thereof.
50. The use of the conpounds of the formula | as

w@b@imeided n one or nore of clains 1 to 38 or PCEPR06T001212

27.

w th at
ty eat e d/ revention of disorders of fatty acid
rét abol ﬁ;l:ﬁr?@_g?gpgecbse utilization disorders. 30 53.

as clainmed in claim39 or 20 for the treatnent and/or
20 prevention of conditions associated with the
nmet abol i ¢ syndrone. 51. The use of the conpounds of

the formula | as clained in one or nore of clains

R el R LR Bris' 538 Fhh G rica @é

associ ated therewith. 25 52. The use of the conpounds
as clained in one or nnre of clains 1 to 38 or

epare@I @ m 39 or 40 in conbination
oy gﬁione er "active i ngredient for the

&e us he co ai med i e.or nore

cl
o rialyrted BOrBRyEIG: S APembeied FZsccte VAICH CaripiesAn element

40 | 4 | east one further WO
2007%@‘%%@%‘ %8%8@{212 255 active ingredient
for the treat nent and/ or prevention of disorders in
\I\ﬁléggal nsulin resistance is involved. 54. The use of

npounds as clained in one or nore of clains 1 to
38 or 5 prepared as claimed in claim39 or 40 in
conbination with at | east one further active
iogre@lie® for the treatnment and/or prevention of
obesity. 55. A process for producing a nmedi canent
conpri sing one or nnre of the conpounds as clained in
prepared as cl

1853 Hofar w3kl (GroCAkeR-Con el 8GR, Ko xCAalkeBY (Co-Ca)-
acti VK ym @Rggzertgt)ﬂg@?cﬂhar maceutically suitable

carrier; con is mxture into a form

sui tabl e for adm ni strati on.

R54 (C(R58)(R59)),—R60";

q 0

R60° SO,(C+-Cg)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
comprises no heteroatoms, and the 3-12 membered ring is substituted by
one or more of the following substituents F, Cl, Br, OH, CF3, NO,, CN,
OCFj3, oxo, O-(C4-Ce)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C4-Cs)-
alkyl, (C4-Cg)-alkyl, (C2-Ce)-alkenyl, (C,-Cg)-alkynyl and SO,(C+-Ceg)-alkyl.

28. A compound as claimed in any of claims 1 to 9, which the meanings are:

Y C(R27)(R27')C(R28)(R28') ;
X  C(R30)=C(R30):

Q saturated monocyclic 5-7-membered azacycle which comprises an element
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C(R45)((CH2)o-N(R53)(R54));

R45 H;

0 0,1, 2;

R53 and R54 form together with the nitrogen atom to which they are bonded a 5
to 6-membered monocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O
and S and is substituted by one or more of the following substituents: F, Cl,
Br, CF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo, OH, (C4-C,)-alkoxy-
(C1-C4)-alkyl, hydroxy-(C4-C4)-alkyl, N(R67)CO(R68), SO(C1-Cg)-alkyl.

29. A compound as claimed in any of claims 1 to 9, which the meanings are:

Y  C(R27)(R27')C(R28)(R28') ;
X  C(R30)=C(R30):

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH),-N(R53)(R54));

o] 0,1,2;

R53 and R54 form together with the nitrogen atom to which they are bonded a 4
or a 7-membered monocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O
and S and may additional be substituted by one or more of the following
substituents: F, CI, Br, CF3, O-(C+-Cg)-alkyl, (C4-Cg)-alkyl, CO(R64), oxo,
OH, (C4-C4)-alkoxy-(C+-Cs)-alkyl, hydroxy-(C4-C4)-alkyl, N(R67)CO(RE8),
S0O,(C1-Cg)-alkyl.
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30. A compound as claimed in any of claims 1 to 9, which the meanings are:

Y C(R27)(R27')C(R28)(R28) :
X  C(R30)=C(R30");

Q saturated monocyclic 5-7-membered azacycle which comprises an element
C(R45)((CH)o-N(R53)(R54));

R53 and R54 form together with the nitrogen atom to which they are bonded a 6
to 10-membered bi- or spirocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O
and S and may additional be substituted by one or more of the following
substituents: F, Cl, Br, CF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, CO(R64), oxo,
OH, (C-C4)-alkoxy-(C4-C4)-alkyl, hydroxy-(C4-Cs)-alkyl, N(R67)CO(RG68),
S0O,(C4-Ce)-alkyl.

31. A compound as claimed in any of claims 1 to 30, in which the meanings are:

R27, R27°, R28, R28", R29, R29’

independently of one another H, (C4-Cg)-alkyl;

R2, R30, R30’
independently of one another H, F, Cl, O-(C4-Cg)-alkyl, (C¢-Cg)-alkyl.

32. A compound as claimed in any of claims 1 to 31, in which the meanings are:

R2, R27, R27°, R28, R28", R29, R29’, R30, R30"

H.
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34.

35.

36.
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A compound as claimed in any of claims 1 to 32, in which the meanings are:

R1,R1, R1", R1"™

independently of one another H, F, Cl, methyl, O-methyl, CO-methyl.

A compound as claimed in any of claims 1 to 33, in which A has the meanings:
A a bond or a linker having 1 to 6 members, where the members are

selected from the group consisting of O, N(R31), CO, C(R32)(R33),
C(R34)=C(R34’), C= C, resulting in a chemically reasonable radical.

A compound as claimed in any of claims 1 to 34, in which A has the meanings:

A abond, O, NH, CH(OH), CH,, CO, C=C, HC=CH, CH,-O, CH(CH3)-O, CO-

CH(CH3)-0, CO-NH, NH-CO, N(CH3)-CO, COCH,0, CH(OH)CH.0, O-CO-
NH, C(OH)(CH3;)-C=C , COCH,CH0.

A compound as claimed in any of claims 1 to 35, in which B has the meanings:

B

hydroxy-(C4-C4)-alkyl, (C4-Cg)-alkyl, (C1-C4)-alkoxy-(C4-C4)-alkyl, a
monocyclic ring, selected from the group:
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HN

O
O O O
O )

<:jp (ij [:p >

by QO
U )
where the ring system may be substituted one- or two times by F, CF3, CN,

methyl, ethyl, methoxy, oxo, hydroxy, SO2-methyl.

37. A compound as claimed in any of claims 1 to 36, in which B-A has the meanings:

O O
(;7’\0/ ( 7“\0/
, wherein the ring may be substituted

one time by methyl or OH.

38. A compound as claimed in any of claims 1 to 36, in which B-A has the meanings:

/Y\O/ /\;/\0/

OH or  OH

39. A process for preparing compounds of the formula | as claimed in any of

claims 1 to 38, including the steps:
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i)dimetallation of aromatic carboxylic acids alkylated, preferably methylated, in

i)

the ortho position, to form a dianion, and trapping of the formed dianion
with aldehydes or reagents which liberate aldehydes, such as
paraformaldehyde, resulting in corresponding substituted aromatic
carboxylic acids which have a hydroxyalkyl substituent in the position
ortho to the carboxylic acid group, and where appropriate preparation of
the corresponding bicyclic lactones from the substituted aromatic
carboxylic acids which have a hydroxyalkyl substituent in the position
ortho to the carboxylic acid group, by elimination of water;

subsequent reaction of the substituted aromatic carboxylic acids which
have a hydroxyalkyl substituent in the position ortho to the carboxylic acid
group, or where appropriate of the corresponding bicyclic lactones, with a
halogenating agent, resulting in the corresponding haloalkyl-substituted
aroyl halides;

subsequent reaction of the haloalkyl-substituted aroyl halides with
primary aromatic amines, and subsequent cyclization of the resulting
reaction products by addition of base to give pyridone-fused aromatic
compounds; and

where appropriate further reaction of the pyridone-fused aromatic
compounds;

resulting in the compounds of the formula I.

A process for preparing compounds of the formula | in which Y has the meaning

CH=CH and X has the meaning CH=CH as claimed in any of claims 1 to 38,

including the step:

Reacting of isochromen-ones with aromatic amines mediated by

trimethylaluminium (method AJ):
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43.

44,

45.

253
R'
0 HzN@ o N
o AlMe,
P . R N
method AJ =

wherein R has the meaning of the group B-A and R" the meaning of the groups
R1,R1,R1"”", R1"" and Q.

A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 38 or prepared as claimed in claim 39 or
40.

A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 38 or prepared as claimed in claim 39 or
40 and one or more active ingredients which have beneficial effects on

metabolic disturbances or disorders associated therewith.

A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 38 or prepared as claimed in claim 39 or
40 and one or more antidiabetics.

A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 38 or prepared as claimed in claim 39 or
40 and one or more lipid modulators.

A medicament comprising one or more of the compounds of the formula | as
claimed in one or more of claims 1 to 38 or prepared as claimed in claim 39 or

40 and one or more antiobesics.
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47,

48.

49.

50.

51.

92.

53.

254

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 39 or 40 for the treatment and/or
prevention of disorders of fatty acid metabolism and glucose utilization

disorders.

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 11 for the treatment and/or prevention of
disorders in which insulin resistance is involved.

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 39 or 40 for the treatment and/or
prevention of Diabetes mellitus and the sequelae associated therewith.

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 39 or 40 for the treatment and/or

prevention of dyslipidemias and the sequelae thereof.

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 39 or 40 for the treatment and/or

prevention of conditions associated with the metabolic syndrome.

The use of the compounds of the formula | as claimed in one or more of claims
1 to 38 or prepared as claimed in claim 39 or 40 for the treatment and/or

prevention of obesity and sequelae associated therewith.

The use of the compounds as claimed in one or more of claims 1 to 38 or
prepared as claimed in claim 39 or 40 in combination with at least one further
active ingredient for the treatment and/or prevention of disorders of fatty acid

metabolism and glucose utilization disorders.

The use of the compounds as claimed in one or more of claims 1 to 38 or

prepared as claimed in claim 39 or 40 in combination with at least one further
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active ingredient for the treatment and/or prevention of disorders in which insulin

resistance is involved.

The use of the compounds as claimed in one or more of claims 1 to 38 or
prepared as claimed in claim 39 or 40 in combination with at least one further

active ingredient for the treatment and/or prevention of obesity.

A process for producing a medicament comprising one or more of the
compounds as claimed in one or more of claims 1 to 38 or prepared as claimed
in claim 39 or 40, which comprises mixing the active ingredient with a
pharmaceutically suitable carrier, and converting this mixture into a form
suitable for administration.



