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WD 2007/ 093365 PCT/ EP2007/001213 1 Novel am no
al cohol -substituted arylthi enopyrim di nones, process
wo e0o70bE36F preparation and their use as nedi CBOERPR0DH001213
The invention relates to ani no al cohol -substituted
aryl thi enopyri m di nones and their derivatives, and
their physiologically tolerated salts and
physi ol ogi cal ly functional derivatives, their

reparation, | capents.conprising at | east .one amno .
Nove] fih fleo RS b E BRI Fapg PoRtimrBRe® G \BRE Préfaration
and tHeWSNelaSmdicdrhéntsleri vati ve, and the use of the am no

al cohol - substituted arylthienopyrimdones of the

i nvention and their derivatives as nedi canents. 10
Compounds simlar in their overall structure to the
am no al cohol -substituted aryl- thienopyrim di nones

The iaéhtiongtlated @ hnd ol A¥@hoHaisfitukRAchry thiéddpyRm@si8ttes and their
application and having a pharmacol ogi cal effect have

derivass, anskibeir pbysiolagically iolarased salts andphysiolpaicalbyfumplienal derivatives,
their SeEARE AR, SRACHOTH CoraBine ¢ st sncmingaleoholrsvbipigd

arylthieib gtimiBinand b irsiehtidrosr itshiRrivagas Bfdithe oike 6D®S layno alcohol-
di abet es, depressions and anxiety states. WO

substigred 3gvithéengpyiimidonss off the dvieation aridrhels Aeriwdives ap medigaments.
havi ng an MCH Rl1-antagonistic effect for the
treatnment of obesity, and WD 03/ 033480 di scl oses

Comp&@rida Bintieir iity delr\o@srafistruatntestoake dviloRlcohalsubgiintesltasyl- 20
. Further conpounds having an MCH ant agoni sti ¢, ef fect )
thienppyrim ienaneeahbalr demvaityes fgsgribgdein threRiessnb applicatiomand having a

L A A

WO20030a 3085d:2dri bed3 2@ Oplay W20 PP 24 bne derivatives as MCH R1
W2002002744, W2002057233, W2003045313 .
antagRys0lgn YrrdreAimaRh 9HPBRS I i eDetACsIePIESi9ns Perhdicty SlatayeW O

' id nfforeNRri0RhRS hafhg BA RYCHIRantagonistic effect f
03/0%:%\%%%?%6%@?}&?&35&9 art‘)ioutr1 a wel gﬂtg reduct oerl1n ?%Oms o etfect ot
the treatment sf cbedityyand W ar08/(8348Gbisdosesladtdne dprieatizns swiabkred MCH R1

treatnment of obesity and diabetes and of their
antaganisty se sequel ae. 30 Surprisingly, a series of

conpounds whi ch nodul ate the activity of MCH receptors

has been found. In particular, the conpounds are
Furtheo ternpeurfde hawng anMiCidrintagoniftie bifedultt the Reatment of obesity are
descibd in W0 an(ekamdoy W89d6sb37293, w02004092181, W02005103039,
W02004024702, W0O2001021577, W02003035624, W02002089729, W02002006245,
W02002002744, W02002057233, W02003045313, W02003097047, W02002010146, 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 MCHIR.
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The i
fornu
WOR200RA
prefe
i ndep
NO2,

nvention therefore relates to conpounds of the

lal, "AXORRBI 2R/ NOL-Q N=D.11
93365 i n which the nmeanings are D N, C(RIPC)/EP2007/001213
rably (RL "); R, R2, R ", R "' 10

endently of one another H, F, d, Br, I, OH CF3,
CN, OCF3, O (C-C6)-alkyl,

(C-C4)-al koxy-(Cl-C4) -al kyl, S-(Cl-C6)-al kyl,

The i&%@&%%}%ﬁegg g%ogé%?w He fg‘%% k’e;lylcyd oal kyl,

(C2-C6) -al kynyl, (G -C4)-al kyl en- (C3-C8)-cycl oal kyl
(Co- C8) - al kyl ene-aryl, O(Co C8) - al kyl ene-aryl,

S-ary

CON(RS) (R6) , H(R7)

(C(RI

prefe

I, N(RB) (R

(G -C6)-al kyl
(R9)_|_R R1|0) %flqull)S
C27C6 n

AAR RS

2) (R13) ) X- (RL4) , A
rably H, F

O (C-C6)-al kyl ,"*(C1- C4>; C4) al kyI
S-(Cl1-C6)-alkyl, (C-C6)-a "/ (C2-C6) - al kenyl ,
(C3-Cg) - cycl oal kyI , O (C3- - cycl oal kyl,

(C2-C6) -al kynyl, (Cl-C4)-al
CQq( C1-

parti

yl en- (C3- C8) - cycl oal kyl
C6) - al kyl, (C2- C6)-al kynyl-Q(R 14'); 20
cularly preferably H F, d, OH O (Cl-C6)-alkyl,

in whi€H thedyeaningoaye- (CLl- C4) - al kyl, (Cl- C6)-al kyl,
(C2-C6) - al kenyl, (C3-C8)-cycl oal kyl,

0- ( C3-

C8) - cycl oal kyl , (C2-C6) - al kynyl,

| oal kyl , C1- C6) - al kyl,
(I%ZIC@)’)Z*I%%&% %98) ; ngrsapa%/t i cSIqarI y p?r e?ergbl y

]arB

Cl, O(C C6) - al kyl ,
gl,,koxy (C -C4)-al kyI, (Cl- C6)-alkyl; 25 in
preferably H F, d, O (C-GC6)-alkyl,

leC Qﬁaﬁ Iy‘®f'c>ne hé& }ﬁ’,fre,fc?fl?lghyoﬁt cFERRd,, C‘N’OCF;,O(C. Cop-alkyl,

partl

cu l'y preferably at ast thrée or al

RC,-G3)- alkoxﬂcl-ﬁmﬂall&ﬂl S- (ﬁﬁ-é:s}-lalkyD((ZQOR)HOE)HB(GE C6) alkenyl (C;-Cg)

PCT E
cyc oa

(C5-Cs
SO,-C

Ey?%/g &2) cycloalkyl, (C;-Cg)-cycloalkenyl, (C,-Cg)-alkynyl, (C;-C4)-alkylen-
)-cycloalkyl, (Co-Cg)-alkylene-aryl, O-(Co-Csg)-alkylene-aryl, S-aryl, N(R3)(R4),
H;, COOH, COO-(C,-Ce)-alkyl, CON(RS)R6), N(R7)CO(R8), N(R9)SO,(R10),

CO(R11), (C(R12)(R13))x-O(R14), (C,-Ce)-alkynyl-O(R14");
preferably H, F, Cl, Br, OH, CF3, NO,, CN, OCF;, O-(C,-Cs)-alkyl, (C;-C4)-alkoxy-(C;-
Cs)-alkyl, S-(C,-Ce)-alkyl, (C,-Ce)-alkyl, (C;-Cs)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;-Csg)-

cycloa

lkyl, (C,-Ce¢)-alkynyl, (C,-C4)-alkylen-(C;-Cs)-cycloalkyl, CO(C,-Cs)-alkyl, (C-

Ce)-alkynyl-O(R147);
particularly preferably H, F, Cl, OH, O-(C,-Cs)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, (C;-
Ce)-alkyl, (C,-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;-Cg)-cycloalkyl, (C,-Ce)-alkynyl,

(Ci-Cq4

)-alkylen-(Cs3-Cg)-cycloalkyl, CO(C,;-C¢)-alkyl, (C,-Ce)-alkynyl-O(R14");

very particularly preferably H, F, Cl, O-(C,-C¢)-alkyl, (C,-Cq)-alkoxy-(C,-Cs)-alkyl, (C-
Ce)-alkyl;

in part

where

icular preferably H, F, Cl, O-(C,-C¢)-alkyl, (C,-Cs)-alkyl;

preferably at least two, particularly preferably at least three or all radicals R1, R1’,

R1’> and R1’”’ are H;
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3 R3, R4, R5, R6, R7, RO independently of one another
H (C-Cg)-alkyl; or 5 R3 and R4, R5 and R6 form
w0 pabefpeiseent | y of one anot her optionally toget PEr/ERRIDT001213

the nitrogen atomto which 3they are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom may
al so conprise 0-1 further heteroatons fromthe group
of NH, N (C, -C6)-al kyl, oxygen and sulfur; 10 R8,
R10, R11 independently of one another H,
(C -Cg)-al kyl, aryl; preferably independently of one

R3, ROYRSHBG, Ry, KL, 08) al kyl; 15 R12, R13 independently
of one anot her Cl-C8)-al kyl; preferably

é@ﬁé%@htqf@n%ﬁn@ & B tI'I?é?'aPLB‘iﬁ R14, R14'
[ ndependent Iy of one another H, (C -C6)-alkyl, aryl;
preferably H (Cl-C6)-alkyl; 20 x O, 1, 2, 3, 4, 5,
R3 afid RRRFandR6Cl , Br, |, OH CF3, NO2, CN, GZFS
30(rgmcggfnc§|pﬁ¥ lpf on?én%@@fcgaql%{ahy tQ %é@)l%l{h? QWgen atom to which

Et@ %gb()ﬁ?idyérig '65513{%{?[))/% 0 p% i o n af u@% ?% llg%éé%lenva t(t)rﬁ’ 1'1_1a y also

@ompBise 00 fu@hedterahtioyls fron{ tE,e-gﬁG.)p—cﬁlNH;U N-(C,-Cg)-alkyl, oxygen and
C -C6)-al kyl; preferably H F, d, Br, CF3, CN,
T: O (C, -C6)-al kyl, (Cl-C4)-al koxy-(Cl-C4)-al kyl,
(C1-Co6)-alkyl; particularly preferably H F, d,
O (C1-C6)-al kyl, (C -C6)-alkyl; 30 very particularly
R8, RileRdiably H, WO 2007/ 093365 PCT/ EP2007/ 001213 4 R27

mdépendentl)y o?" ong anotRereI-fl e( %83’ alHyl aryl; pret%ra }[ Slfdgéearltglethy of one
another H, (C,-Cg)-alkyl;

R12,R13
independently of one another H, (C,-Cs)-alkyl; preferably independently of one another
H;

R14,R14’ independently of one another H, (C,-Ce)-alkyl, aryl; preferably H, (C,-C¢)-alkyl;
X 0,1,2,3,4,5,6;

R2 H,F,Cl,Br, I, OH, CF;, NO,, CN, OCF;, O-(C,-Ce)-alkyl, O-(C,-C4)-alkoxy-(C;-Cy)-
alkyl, S-(C;-Ce)-alkyl, (C,-C¢)-alkyl, (C;-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;3-Cs)-
cycloalkyl, (C,-Ce)-alkynyl, aryl, optionally substituted with F, Cl, Br, O-(C-Cg¢)-alkyl,
(C-Cg)-alkyl, CO(C,-Cg)-alkyl;
preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C;-Cg)-alkyl, (C,-C4)-alkoxy-(C;-Cy)-alkyl,
(C1-Ce)-alkyl;

particularly preferably H, F, Cl, O-(C,-Cs)-alkyl, (C,-C¢)-alkyl,

very particularly preferably H;
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5 A a bond or a linker having | to 8 nenbers, where
the nmenbers are selected fromthe group consisting of

W@200309862, N(R31), CO C(R32)(R33), C(R34)=C(R3HEP2007/001213

cycl opropylene, C=C, resHting in a chemcally
reasonabl e radical; preferably a bond or a |inker
having | to 6 nenbers, where the nenbers are sel ected
fromthe group consisting of O SO, N(R31), CQ

R27 ﬁﬁ%&%ﬁﬁ&l gfgﬁgbjg R34'), C= C 10 resulting in a

X

asonabl e radical ; particularly preferably
a bond or a linker having 1 to 5 nenbers, where the
nenbers are selected fromthe group consisting of O
sod); ogfrebly Sico o(R32) (R33), C= C, resulting in a
chem cally reasonabl e radical; very particularly
preferably a bond or a linker having | to 5 nenbers,
véhisonel drhadinkentesig | 068 membss| whére dhd membé aregyetacred from the group

FBanag oo e P PR T LR ylipsopytene

| D R31, R34, R34’
|¢nd§§FeeRH n’(‘)ag GhatRaI Fedar “%legga%d cs) alkyl: 20

3 e nt n t her
(%ifeegﬂ; %P%ﬂe gr %1_\%( é‘l%leg bgfi & e@ers ghﬂ‘e tRE %%bfﬁsaéi selected
hﬂ@lﬁ%grb c&fk)suag kY D, sO?N@)n&t@Wmm R33% C(R34)=C(R34"), C=C,
(G - C4) - al koxy- - kenyl,
(el ing ¢hgmysa 1Yare®0tl®lqmdm§hber ed mono-, bi-, tri-
or spirocyclic ring which my conprise O to 4
nmrtdmdmt)quemﬁlpebemﬂ br ohinkenbaygng lipo 6 imembyegs mhere the members are

Rl 1y RSN TROE: B9 B0 YD GRADIAD. C= C, resuling

19' '&%Mlzwﬁsﬁébw%al F, d, Br, CF3, N&2, CN,
- - al G CS-aIkyI (ClC4-

aI K ox%r)t é?@%@@%ﬁ%ﬁﬂ% g)ﬁﬂ(é;%av%)ld%%%aygrx § Qwhere the members

N(rRéélé@éH f£bmGh ghluls basiddnBATX, B43) N(REBED, c@gas(M) C=C,
(G -C6)-al kyl; or where the ring stem may

Uem@@@g ing ghe cal-l@(rp@gnable adicah nd @gjg%(gr has no groups O0-CO or CO-0;

PCT/ EP2007/ 001213 5 preferably H,

hydr oxy- (Cl-C4) - al kyl, (G -C8)-al kyl,

R31 (104- B:éw, aI koxy (C1-C4)-al kyl, (C2- C8)-al kenyl,

, a 3 to 10- rre ered nmono-, bi- or
slafimeg/wlmofrom@n%h?réﬂ (Crlyp)-et¥Brise 0 to 4
het eroat ons selected fromthe group of oxygen,
nitrogen and sul fur, where the ring system may

R32,&83i ti onally be substituted by F, d, Br, CF3, N2,

C%Ir\lliiep(e%&emly of one another H, (C;-C¢)-alkyl, OH, O-(C,-Ce)-alkyl;

H, N(R35)(R36), hydroxy-(C,-Cy)-alkyl, (C,-Cs)-alkyl, (C;-Cs)-alkoxy-(C,-Cs)-alkyl,
(Cy-Cg)-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, Cl, Br, CF3;, NO,, CN, (C,-Cs)-alkyl, O-(C,-Csg)-alkyl, (C-C4)-

alkoxy-(C;-Cy4)-alkyl, hydroxy-(C,-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,

COO(R40), N(R41)CO(C,-Ce)-alkyl, N(R42)(R43), SO,CHj3;, SCF; or S-(C,-Cg)-alkyl; or
where the ring system may be linked to A by =C(R43");
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5 C6)-al kyl, 0-(C-C8)-alkyl,
(C1-A4) - al koxy-(C,-C4)-al kyl, hydroxy-(Cl-C4)-al kyl,

WO2@7/0936X R37), CON(R38) (R39), hydroxy, COO( RARJT/EP2007/001213

N(R41) CO(C, -C6) -al kyl , N(R4R) (R43) or SQRCH3; or
where the ring systemmy be linked to A by =C(R43");
particularly preferably H (Cl-C8)-al kyl,

(C -C4)-al koxy-(C -C4)-alkyl, a 3 to 10- nembered

TR oS UG PRI ERC TR SRERE el B -

nC4)+atigan, @QC@)bﬁlkWy,l e - ltnbmbéﬂed glcﬁmatbilfbrl’spﬁocyclic ring which
addi ti onal IOy be substituted bé Br, CF3, NO2,
arey eampress)Ltgiddeterodtppeselegisd Pmythe g{oup OERY vasnKkpgen and sulfur,

%(%)%mn%%{ ga)%t’l&ﬁwéﬂg%n@kd bP¥%%1, BXERNO,, CN, (C\-

NCM}'Q@'@T -Co)-alaykyC - Ci\](a‘lﬁécﬁc)y((le4€1)4)-ah<y5m&day (Ce:Cy)-alkyl, oxo,

ALY @Wf S %W%O@@ MRS R Greaatien NRa2)RA3)
rﬁ%"ébzcri%‘ or Qhers b Whidao oYy ceffpri ge O to

het’er oat ons se ecte e group of oxyge

mdﬂl(ﬂ{l}ﬁ ty praférably Hu(C, @b@ﬂlef/lidﬁh -@4)-atkosy£€Ce@y)valiyl, a 3 to 10-
%%grh%%gn%%m Eﬁr%g%‘j’c{ I@flg t@gg w%ql;ﬁgyc%@gg’&)&gﬁig@%%étoms selected

(ﬂn% gr%k#)zﬁf o)x%qﬁI rrﬁ?% %nd%?fu@%%}ﬁi}éff(‘i% Wﬁm@nadditionally be

hydr oxy; R41 al ky
SOPSHBted DY FREE, BriR8E;, NRB27 CI\R:{G; -CRBakyIRO(C, Fg)-alld, A C -C4)-alkoxy-

(&Gt by oS TE TRsbthn or g OB AN D B9 pony,

'@@@?@MGWRM)@b(@[l€6)a£lﬁ§rlhﬁ(R@BER@3%lr kp,taget her with

the nitrogen ato are bonded a 5-6
meamrp partidulaily greférably, H,40a0s)- alky)h((t:h@t)mlkqug(éh -Gul)-atkyl,rmed/to 10-

grlpgr%ppre%_px%eo- %g)oo_rép{{éj;{ytc gg‘(li)ge&le(‘rélﬁgg}p gcﬁp};riﬁ%ra tggelfgeéoé{gms selected

be&d thd frdu C@? o@g’éﬁ' lﬁﬁS%enFHnﬁfsﬁffé‘:b he thoRHg sﬁ't‘@n may additionally be
Q N(R5 , a bi-, tri-

S&plletEiUSPdﬁ)l)’(F §é,tlinr é?Ead\I@r, Cﬁ\ér(Chﬁslzaikﬂlt &@ne@b)ﬁﬂ% (Ci-Ca)-alkoxy-

e UG AROERS e SRal Pl PO TR GRS MR A ERBis ot

fN@EaDR396080,CH;;N, 0 and S, where the rings of the
structure may be spiro-linked, fused or bridged, and

where the ring systemmay be substituted by one or

R35,J6SRSY, RIE RR8! ROVIM, RYDSRAS et s: F OH

or

independently of one another H, (C,-Cs)-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-(C,-Cg¢)-alkyl, oxygen and
sulfur;

a bond, (C,-Cs)-alkylene; preferably a bond, CH;, (CH,),, (CH,)s;

N(R53’)(R54%), a bi-, tri- or spirocyclic saturated or partly unsaturated ring structure
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CF3, CN, OCF3, oxo, O (C -C8)-alkyl,
(C -C4)-al koxy-(C, -C4)-alkyl, (G-C6)-alkyl, (C2 5

wee)orabenyl , (C2-C6)-al kynyl, CO(R44), PCT/EP2007/001213
(C(R45) (R46) ) 0-R4A7, CO(C(RA®D) (R46))p-R4A8; preferably
a bi-, tri- or spirocyclic saturated or partly

unsaturated ring structure having one nitrogen atom
and 0-3 further heteroatons selected fromthe group of

Mav%gaqrﬁg nﬁr%e ?Jn? cp@ 3%19%& hg erécjt?cgmmﬁerl&%ﬁgmqﬁé/%}%ﬁp of N, O

spir used or “br

sandltS; Wherythe eingsiofthe Etlﬂdi(ftﬂi‘e hh)laydﬂﬁp&b Imked, fﬁiedtdﬂébrldged and where
follow ng substituents: CF3, CN, 10 OCF3
dhe ting e may|be sp@sttt@gg b)gpk@gg,mer@pf@g folloring su'bstltuents F, OH,

.2 W, 6, ST R LSy g -

Ws)(a&enQSICﬁCk)ydlkynlyﬂi CF@(R445§46(R4536‘646))34647 CO(C(R45)(R46)),, -R48;
i nd ndeptly of qne apot her H, C8)-al k 5 OH,
(R%e Y &k t&apkwlrocy@v C.seipyratgg Rbaa,nl( @nsatysated ging giriicture having

ﬁ?n%@?ﬁ@%l n aﬁcFO 3hna HeYeroatBAs E%Q#éc%{rl)r{x,tﬂé ,Elfogi:) %ENB,/ Q and$,

ependent 'y of one anot ,
6whqe dfeaimy Ioﬁ th2, strhetudy m3y bdspxro?ﬁnl&d]fus&ﬂ& bridged, and where the ring

'nde endent of one another

! 4rg§i)( E&;@;{)SUN e gf_%he Iﬁglgav(ps &t)lbst &92{5%5§)H CF;, CN,
0 T, RO i 6.
vikanyl, r(ﬁyO@)aalkthdICOGUE@ @(Réﬁ])éR%))(QE4W@(G§R45NE46))p-R48
follow ng substituents: F, O, Br, CN,

(C -C8)-al kyl, O(C, -C8)-al kyI

R44 (I, ((C4) gmépxy (C -C4)-al kyl, CO(R56), oxo, OH R49,
R50, Rﬂ 52, R55, R56 |ndependently of one anot her
H (C -C8)-alkyl; 30 or R49 and R50 formoptionally

oget 'ththe nitrogen atomto which they are
R45 g%‘%dég‘%r RAS6 1o 2007/ 093365 PCT/ EP2007/ 001213 7
mdeﬂEﬁH@ﬁfy@ﬁ onk ARothEY mc.f&%n(yt ICH (R Ny 1 OARYL, ﬁc.cm) -alfBX%y-(C-
| so conprise 0-1f° her “heteroatons from the group

dﬁ)fallkyl,l\preﬁe,rab@@i e(hk@d) allytyppaticwdarty preferably HR53, R54,
R53', R54' 5 independently of one another H,

(C -C8)-a| kyl, (C,-C4)-al koxy-(C, -C4)-al kyl, (C3-C8)-
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-(C,-Cg)-alkyl, CON(R49)(R50), N(R51)CO(R52),
N(RS53)(R54), CO5(R5S), 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, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl,
(C-Cy)-alkoxy-(C,-Cy)-alkyl, CO(R56), oxo, OH;

R49, R50, R51, R52, R55, R56

independently of one another H, (C,-Cs)-alkyl;
or
R49 and R50

form optionally together with the nitrogen atom to which they are bonded a 5-6
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al kenyl, (C3-C8)-al kynyl, COR57), (C(R58)(R59))q-R60,
COC(R61) (R62))r R63, CO (CH2)0o' -O(C -C6)-al kyl; or

wRaB7am36R54 or R53' and R54' form together w PET/EP®07/001213

nitrogen atomto which they’ are bonded a 4 to

10- menbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom conprises 0 to 3
additl onal het eroat ons 10 sel ected fromthe group of

d b d.b
Operm e rige Ve RarT 0 thEigesn £ R lsb tefibrig0-1Miher
GleBerodthins RofriCGhe SRoupd fANHI, N{(€, - C@alkiﬂ K¥ygen aklP6iTe4) |
oxo, OH, (C, -C4)-al koxy-(C, -

hydroxy (C, -C4)-al kyl C(]\I(R65)(R66) N( R67) CO( R68) ,

R53, 3{5'361% ’Rﬁ\/% C02(R71), S02(C,-CB)-alkyl; R53, R53' are
fe

or

15 i ndependently of one another H,

(lﬁdeﬁaﬁaamlyl@ylone ﬁﬁtﬁ"éaﬂ ((B52%)-a1 Cgbg Cgalmy@ kO ikyE, (C3-Cs)-
al k - - al kenyl )} (&I
@‘}e@@l (éxﬁsmlkwyl @@(KWR 8)@@@&69,-0 6(361)(R62))r -R63, CO-

RO TR k5o PP TR, R CLERAM

(rﬁ?(rﬁgb&)e(t(ﬁﬁ% )Mhrc-hRﬁ@/ ar€ Gon(fé@)a-éaiokm(xheﬁl@:red %Cbn64)b16(brksplrocyclic
(C3-C8) -al kertLy -C8) -al kynyl; or R53 and R54 or
R Wb‘ﬁbl arayf’ %Ph%%ﬁr@e@ram scompgisestto hadditiqnabheteroatoms

rlyafeﬁgg,gﬁebrng&%?o&n% m ,C@ aM‘g%nd A a%?ﬂ{éﬁ%l}ﬁ%ed'ﬁ?t&{ced by one or more

bi- "or sprrocyc

aifahé follooing fubstitnénts: dQ €, B, QF;, CEyOgCMTs)- slkyp(ct?pcgs)-alkyl,
additi onal heteroatons selected fromthe %e g 25
?H‘D’l’c

dXYFEas): axor PEly&hi-Gmarlkenyr (n; Carrbnd hydeoxpe

ORGSR T RIS A7 ) 01 s

K‘a'}(BéSB adelpcbecfyrab[)? C4)- al kyl, hydroxy-(C,-C4)-al kyl,

R S P E%C}ﬁ-)l ((56%1;51@;3(;@%8)(%)(,—1%80 (C1-Ca)-alkoxy-(C;-

ﬁfa‘ﬁa 1.40),-c8) Kbk'enyl =c8$%ﬂqgn§§5 d35é fl  ZOL(CH,), -0-(C1-Co)-

ularly’ prefer ndentl

?‘“‘“@?““faflWz’wéii(mpf‘r’?"R59’Ré% i R4
- CA),- al ko - a or an orm
%ﬁ%?ﬁérawwﬁgﬁﬁ ‘ni trogen Z\tomto whi ch they are

r I .
e TRy SR SRR BBl Sy S Co-atkony-(C

F@'Waﬂ%d@?{(hmmsyl &:eComkympy conprise 0 to 2
addi ti onal heteroatons selected fromthe group of
oxygen, nitrogen and sulfur, where the heterocyclic

R53 AddRISAYSR $IN B R 53¢ ehirki [16REAbYy R2chbbwith thel o 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;, (C,-Ce)-alkyl, O-(C,-Cs)-alkyl, (C-C4)-alkoxy-(C;-Cs)-
alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-Cq¢)-alkyl, N(R69)[R70) or SO,(C;-C¢)-alkyl;

R53, R54, R53°, R54’ are very particularly preferably:

independently of one another (C,-Cg)-alkyl, (C(R58)(R59))4-R60, (C;-C4)-alkoxy-(C;-
Cy)-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
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F, d, Br, CF3, (Cl1-C6)-alkyl, O (Cl-C8)-alkyl,

(Cl1-A4) - al koxy-(Cl1-C4)-al kyl, hydroxy- (C,-C4)-al kyl,
WO®7/0836R64) , hydroxy, N(R67) CO(Cl-C6) - al kyl , PGI/EP2007/001213

S02(Cl-C6)-alkyl; 50 0, 18 2, 3, 4, 5, 6; preferably

0, 1, 2, 3; particularly preferably 0 or 1; very

particularly preferably 0; R58, R59 10 independently

of one another H, (C -C6)-al kyl, OH  R57, R61, R62,

7 t|
N NN, N T
frifr e@pintl@ﬁl&lhﬂ WhtRghé hﬁéro\dydli& rtdgaaymemrmgpmcaﬁ@mw ®e substituted by
whi ¢ F&y are bonded a 5- nmenbered ring
6}

ané?rltBlf, (Qnéfsbrﬂlkwbébfpa%rﬂlkxia(;@ a@@@"@esméﬂ@e) alkyl, hydroxy-

,\@f ‘g%?@é(yﬁ%f(gy@@ oxyg dﬂgk?f) Ct-g%l%ffk}/l, or SO5(C,-Ce)-alkyl;

|ndependently of one another 0, 1, 2, 3 4 5, 6;
, R60, R63 |ndependentl of one anot her
0 (9,(1(;1 3@6) ; ,;ppq ferapiy 0 )({;dx pgx)tlcu]N(lppgfe)fgd)IQOOrdG)vcw p@ﬂlcularly
%% CON(R72) (R73), S02(C1-C6)-al kyl, 3-12
nDno- bi- 25 or spirocyclic ring whi ch may
conprlse one or nore heteroatonms fromthe group of N,
0 and S, and the 3-12 nenbered ring nmay conprise
R58 IRér9t her substituents such as F, O, Br, OH CF3, NO2,

eip%%mry %gi}e ,t&é})i’-ia|"k;9}€?{lh‘§l-’ O o6)-al kyl |
(C1l-Co)-al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,
-8) - cvcl | - - | kenyl ,
R57, §6E1§6§%64C§g§8§ ééﬂﬁh ﬁg@@f‘%ﬁ%hﬁﬁw em’(l( R76) (R77)
Q@Xﬂ@ﬁ@émly o"f‘%né‘»Q%tEer KR @J)ﬂ'k gnd COCH, preferably
CloCB) - al Kyl N(R74) Q[ C, - CB) - al kyl ,
or SOZ(C CG) aI kyI 3-12 merrber ed nono-, bi- or

spj yclic ring which nay conprise one or nore
R69 #8 R at ons WO 2007/ 093365 PCT/ EP2007/ 001213 9 f rom

[fRfn Q)E)Qéi{hll?fto%\‘:thé? VA SnitRRen hidth R-vHAcHERD %Feel%nﬁbdﬂg 5- 6

may conpri Se further subst ituents such as F,
GremBH8] rindHhidbiNapa@CFEGM thenifro@en @omCalpy alspy&pmp(ls; 0@4f)11:ther

é%ge 9%5’& frp %%‘fe gr%ﬁ:/?fé‘i]% g%(& g‘ﬁgalwl bx>(gen A badiieny!

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

R60, R63
independently of one another OH, F, O-(C,-C¢)-alkyl, CN, COO(R78), N(R74)CO(C;-
Ce)-alkyl, N(R76)(R77), CON(R72)(R73), SO,(C;-C¢)-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, CF;, NO,, CN, OCF;, oxo, O-(C-Ce)-alkyl, (C,-C4)-alkoxy-(C;-Cs)-alkyl, S-(C;-
Ce)-alkyl, (C,-Cg)-alkyl, (C,-Ce)-alkenyl, (C;-Csg)-cycloalkyl, O-(C;-Cs)-cycloalkyl, (C;-
Cs)-cycloalkenyl, O-(Cs3-Cg)-cycloalkenyl, (C,-Ce)-alkynyl, N(R76)(R77), COO(R78),
S0,(C,-C¢)-alkyl and COOH;
preferably OH, F, CN, O-(C,-Cs)-alkyl, N(R74)CO(C,-C¢)-alkyl, SO,(C;-Cs)-alkyl, 3-12

membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
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S2(C,-C6)-al kyl; 5 particularly preferably OH F,

O (C -0C6)-al kyl, N(R74)CQO(C, -C6)-al kyl, S(C, -0C8)-
wa@PReoylo9338s 12 nenbered nono-, bi- or spirocycliBCT/ER07/001213

whi ch may conprise one or nbre heteroatons fromthe

group of N, O and S, and the 3-12 nenbered ring may

conprise further substituents such as F, d, Br, OH,

CF3, N2, CN, QOCF3, oxo, O (C, -Co)-al kyI

- C4) - al k
(0 B8 b B, O S ety 2 b iy cmprise fther
%@Bétﬁlerﬁiﬁaucﬁlawl Cl \B@raHp@Fs INGY, @N,YOCF;eb%d, @E@. &-alkyl, (C;-Cq)-

(C - - al ky R74
@Eslyoxa{r(ﬁy+c4)-sﬂ<yl rﬁ@rr%«a)* mm@gbcﬂlk@y} |(Gg0mhalfst(R76)(R77) and

&ctg;g{a ge) %e)or two heteroatons fromthe group of N,
the 3-7 nenbered ring further

g&hﬁuﬂd Eﬁreﬁ)llJyEOI-B$ érsc,mts -afRiyll, I\@R%)CQD{CIC(Z%Q-,aIkyl S0O,(C-Ce)-
- al ky (C -4 oxy-(C-C4)-a kyl
(e@wlcb 2 mthereairmonorsblsgemocwc rilgyhich Ry[SaFPrise Pag or more

E'r[e%%t@%%é %f 2 ?‘ﬁ’)‘ff% @‘@ f’éé the 3,12 membgred ring may comprise

NARBEGNBEt tGenIDARE UE F; cl rBrp@H\(\UFg:JN(Dﬁ}CN;W;'L 6%, Qnec,ocs) alkyl,
two heteroatons fro 0 and S, and the

JC7-GrirptkerdC rpm)galk)dr (@19@6) aéliyk!):s(ﬂn%éﬁk@n}é‘u@? -Ge-agkyny,
I kyl
E@R—@@-@ 14 507G %?'W%’ alkyl. (C -C8)-alkyl and

SQ}Z)( ﬁ‘amﬁﬁ)arlﬁlbfey’érabl?m, RB(C .R'Eél) allESMGN(EVZfJCORZBCG) alkyl SO,(Cy-
[ ndeﬁwndent |y of one anaot her ia -al kyl; or 25
R7 mempeeedipanaRydlig rcw&rwhw élp?em&@mnsy 0§ O heteroatoms

3@% El’?er %rﬁgé/ bP]Q abl a¥1d§ 2 gl%a ErB Elge <d ém tﬁﬁﬂ&@u@%@ﬁ@n‘isosuch as F,

are bon

apia OH, AR nC Nhex ) IG- (@) - aﬂtﬂf(\cn*ﬁa)’-a&bsw(cilﬁmlkﬁe(ﬂ) @e)-alkyl and

f eroatonms fromthe group of NH,
I\éj(éég "ﬁ%}’lkyl oxygen and sulfur; 30 where in the
case where L is - -al kylene, B is not an aromati

riadiagigmlar ntﬁferabldm&| 1-G0-alad 7N RIERES(C1-Co)-alkyl, SOz(Cn Ce)-
P Q

raglgxlgg% r%?{élgegg‘cf%on cyc Z}ﬁ{)ﬁo%gfchcnﬁ%%ﬁﬂlrcg éﬁ(aa/zﬁo?r{brise %Le or two
heteroatoms from the group of N, O and S, and the 3-7 membered ring further
substituents such as F, Cl, OH, CF;, CN, oxo, O-(C;-Ce)-alkyl, (C-C4)-alkoxy-(C,-Cs)-
alkyl, (C,-Ce)-alkyl and SO,(C,-Cg¢)-alkyl,

R72,R73,R74,R76,R77,R78
independently of one another H, (C;-Cs)-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-(C,-C¢)-alkyl, oxygen and

sulfur;

where

in the case where L is (C,;-C;)-alkylene, B is not an aromatic radical, not a cycloalkyl
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C(R34)=C(R34') is excluded for the group A The

conpounds of the fornmula | are notable for exhibiting
wa@poo7ipadeved sol ubility conpared 5 with conpoRCEPIIN7/001213

simlar structure in ageouddnedia with at the sane

time high activity. Preferred conpounds of the

invention are notable in particular for |ow bl ockade

of the hERG channel. The al kyl, al kenyl and al kynyl

AR, Rpdh 03 D5 bR ISt offoatShent oy Roicaling
RIGR RITC(R3YY) is BLQuddI0r theloupR2, R23, R24, RS,

R26, R27, R27', R28, R28' R29, R29' R30, R30' R31,
R32, R33, R34, R34', R35, R36, R37, R38, R39, R40,

The %ou;i@%@f tEé’gormEg:Zl are Eél blegélgexhgégng ﬁ%@pr&%sow&’compared
with Borhpoud? of RaBlar RodkturBabaqddadmelia AvitiRG8he St tuﬁ’E QighRctyity.
R72, R73, R74, R76, R77 and R78 nay be eithe
Prefegied spmnpundsf the IBYEoRSEs aaiehle in aﬁ/ igwerafpr &Mklockade of the hERG
chanﬁé"bSt ituted by substituents such as (G -C4)-al koxy or
al ogen. This al so applies when the al kyl, al kenyl
and al kynyl radicals are part of another group, e.qg.

f | k
The SY1. Rk pod ek eshyoiath iy Pé Sehar fust ISk hR2oBarR4eR% R6, R7, R8, R9,

Rlo,ﬁﬁokhﬁ‘q{m‘:glgfkﬂ@ RIP5 IR 127R1 8, 9&'9”112? 1?{1;%9@91@&3’, R24, R25,

uodri ne ofine’and brom ne, particul’a

R26, Rt a@abms;‘kermRzgoRmm mmmmwl, R@4RPE, RBER36, R37,

38, 30, o T4 ke REGRA: b lies R oo, AR 7 STk 2. 5o, R,

R55,IRBBSRS7 AL R59, REG RY12R6D Gt I, RGAER 5, REBRBF, R68, R69, R70,R71,
‘i sopropyl’, 'isobutyl, isopentyl, sec-butyl, tert-butyl,

R72,RGpBiid yR76, R73 add RIS imydyihet epther s;tamght{dhaleslxancded @nd/oedptionally

subs g oY G R o e - WSS PP aT L T TR g the alky,

alkeri¥ Red élk&'ﬂﬁ Qacm/alPﬁ% p@ft o@'ﬁﬁ&hér?r@nﬂ? . §' Atk 6ﬁ5r§alk$:€}f %roup (such as (C;-

exanpl e tic or dif

Cq)- ailquyc(éllél&ﬂ&bﬂ)é\sguétabl@ halppens ak@ﬂyome hlalbug@rbrommpﬂ éagline,
bst .t ut
I R S T e

3-fluoroprop-1- yl, 2,2, 1,1-tetrafluoroethyl. It is
nor eover possi bl e for the additional substituents to

Exaneppreeiralkyl grcams atfe Slethyd, gtlndi propyd, butyk Rentyl, kgxylrheniyd and octyl.

ol FEeif s LR R bR B o el PP BB s e

isoprepylt S&but?lf 1stéhtplr @é‘c%ﬁtyl@&ﬁ'—btﬁﬂt hepestyt; Bgalinydthydbetyl, etc. Unless
cycl oal kyl al IS in turn substituted

descrb@ﬁddthrwaﬂekwyermmbyleadé @néléx ¢<19<P inghglealkylaadicals whighmse
unsug’%tf?lér?éd Py\ﬁa)?tio%?ﬁé %%ﬁ@?ed%?&gp ré (Plg‘ill%il' ?adlcga;sé F&g%g?@ﬁ& by 1,2,30r

ropy
4 ideanied! Opéi‘ﬁfe)fdn,t rayellodueh ys (C1-C4)- alkoxy or halogen. Examples of alkyl groups

substituted by halogen are fluorinated alkyl groups such as CF3, CHF2, CH2F, 3-fluoroprop-1-

yl, 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.
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cycl oheptyl, cyclooctyl, cyclononyl and cycl odecyl.

Pol ycyclic ring systens are al so possi ble where
wapprop3sat e, such as decalinyl, norbornanyl, PCI/ERIY/001213

or adamant anyl. The cycl oallkyl radicals may be

unsubstituted or optionally substituted by one or nore

further radicals as listed 5 by way of exanple above

for the al kyl radicals Unl ess defined otherw se, the

Exax@g oofacI k%I ¥<y[ 1%%10%@ a%e Bﬁg@}flle ?ck?oﬁlut%ljnéyckf%nen \yllltcyleohexyl

enyl rou
cyclohepﬂyQ mﬁﬂﬁbctylzcj’tﬁl@rﬂﬁ@y&nd@iclo)dbdyl BolhdiicH8Yih s?stems are also possible
net hy propenyl , 3-met hyl - 2- but enyl , ﬁ
wherg appr@px}rﬁ% suelp) p%%@]abwl) norholggmgl ngarnayl ar q@nﬁlg%/ayﬁ&, iThe cycloalkyl
f
radlcé%éJ ﬁa?@daebﬁlg%ﬂ)sgﬁ?dggrl (}égloh%]?yr %g’,%tgfgg bganélte %? O ERFREr radicals as listed
by ww of @ahpbnytoat Ky the aklinl&Hﬁ:al(saUkMks ddfinedh otherwise)shé &yelaatkyl
y cy cloalkeny%& whi ch conprise at |least three
radicalg afsopreferahhy unsubstitpieds of cycl oal kenyl are:
cycl opentenyl, cycl ohexenyl, cycloheptenyl 15 and
cycl ooctenyl. The al kenyl radi cal s and cycl oal kenyl

Exanipel mfailleenyh%dl‘ai}«}elyd)gmupoartehvmgl ¢ qrppepgt, eebropenyb(’a{lyl) 2-butenyl, 2-
at ed_dou al so aI% di eny

g
methal-ﬁmnea)ﬁlyﬁ W%{gY]é?aB wFnyly ffthwﬂ 2oPYPPYHY H@BB‘I%I) ﬁéﬁanr/wr 3-
bu wﬁyllnear or branched chaln The sane applies to the
triple bonds for al kynyl radicals. 20 The al kenyl and
alkynyl radi cal s may be unsubstituted or optionally

tuted by one or re furt radi cal s ted
Cycl%«jﬁ) lmﬁn%ﬁaﬁ%?@t%aé fpa?se?wpﬂpr cyelaEmd Tadifle &

8
cycldéga;‘ehpl?gcfy(li‘?dtggb%{/V@sﬁgh\gg{&?{%%dggﬁ%krd@yctlygioglﬁkgﬂ%l% vﬁgb}?@élﬁprlse at least
threepaswermtomn Faamples of oyl eadkenyl &emtuchfpeaﬂeeyldeyqlmk@derﬁ)dmﬂclohepteny]

440 oc:%clll c or bicyclic 25 aromatic conpounds
an %@EBF Q'ng no ring heteroatons. Were aryl refers to
systens which are not nonocyclic, the saturated form

(perhydro form) or the partly unsaturated form (for
The & mﬂ)raehcaimddnyhlpdﬂ(ensﬂaadwm mtamham]wrto tlﬁrgqr n@mu@t@d @gon-

con GRSyl Bt .1 AhearoT b fRA leSabty one doube

bondI inallind@oribrariched EHa@s GITIhE shil¥ @pilie@ o fHertrifi dBREL or alkynyl radicals.
bicyclic radicals in which both rings are aromatic and

The ajk@wl; pndalkyeil aadieals mayhe @ns®ﬁq1tyte§m§ optienplly subgituted by one or more
furth 38%5 s Gs Eﬁxé‘gy'“%g LA aé‘&fe foﬁﬁ%'}}‘kyl rIEON Dless defined

ronap

otherd\h.hay leeCHll&rihBII zhﬁmlkynyll ﬂadl&fz\]@ ar@preferably unsubstituted.
1, 2,3, 4-tetrahydronapht hyl. Unl ess defined ot herw se,
the aryl radicals are preferably unsubstituted. Aryl

A AT YA BB, PR AR bl AR b o i

aromaaacbmptdmdab&nﬂﬁsmg/ﬁd rlﬁg hatemawmy Wheee ay] fefery 6 $yStems which are
aronmat | c_conp conpri se rléga heteroatoms
4

not Trap A g SR (PR HUPAPD) O ChPATTS BETRGHTE] Qe(for example

the dﬁg@% 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.
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aryl radicals apply to heteroaryl radicals. 5 A
"tricycle" neans structures having 3 rings which are

wo RekegB3bDget her by nore than one bond. ExanpP€wEPR1007/001213
such systens are fused systiegns with 3 rings and
spirocycles wth fused-on ring system to A
pol ycyclic group (bi-, tri- or spirocyclic ring
structure) nmeans in the context of the present
application a group which is derived from spiranes,
fused ring systens or bridged ring systens. The

Hete®Riyl aatRcalahean@tRblslefioéd from mdrdg el ibig cROhionfifie compounds
carbon atomin conmmon and the ri ngﬁbgl anes of the two

which remprissainghgierppiemgi Rrafesadly V. Ors drwise, the staprenengsmade about
are linked together in such a
aryl lrahl@gltS %éﬁl&‘?ﬁﬁete{}‘ﬁ@r cﬂg‘l‘?‘%\torﬂs in common. Thi s type of
I [ nkage 15 i nvoI ves an "ortho fusion". Bridged ring

.. Systens are ring systens havrng a bridgﬁﬁof car bon
A tre&yelﬁs MEARY %rucm%badatgo}r@ngﬁewmé Aretlinded tl]eabbmor%&h@ﬁ@ne bond.

B S s g B ek R T A 8 le R P B-on i
systemS stabl e at room tenperature and at nospheric

pressure. In the context of the present i nvention, 20

"a "chemcally reasonable radical” in the definition

n
A p°§£ RO E ik S Bl H e B EC AT BTt present
appllbaito\ne;eg‘roﬁmwhlchds wérthed|fromrepiizees fuded ring sgstempsr bridged ring systems.
‘nonar omat i c ring neans jin tre context of the prese

The RYBIGSAE eJAd ﬁrf%‘f té\deH}%; hgving Y NAHIECATHOR atoe ineamypgn @ tthe ring

plane'of Wtwo% $ein rp@f&p%gdl hi3r iR 4 ﬁ%@le # HRTused r sé'gt)éms two rings
unsat ur at e r| n di ng tot pr esent app at'i oh

are lihksl topetharin swétes eapipt tey havetwoeatpins ir¢drmonf Thiotypt ef linkage

bonds, ut. t.he, partl unsaturated ring i not )
involReS ARIqriR0 fugign's Brideod GG YSRGS 4Te Ting Sysieng Raiaga brides gfgarbon

atomp E%Mete@@t@hﬂs%&w&ﬂ R %Qndd[fbfcleh'tdﬁ&n s BPHhRE er oaromati c”
rings. 30 The conpounds of the fornula |I Tay have one

or nore centers of asymmetry. The conpounds of the

A S ks R e D BB il i
is staBR3N td A RINSperAhR TN %ﬁ%@h@n%@ssﬁ}&'lﬁﬂﬁ%o%xt of the present invention,
di ast ereoners. The present 2007/ 0933

‘a “chegiyaiip2epsonabic pdgal i thqﬂ%mtrqmrpfemmgss@sp@mﬂs phihgdormula [

prefeﬁ%&ngl%arﬁss%ﬁ%prgs\gl%fc%b%% r}Cpa edga %%lt }geqe{tg%og{/b%ﬁ%\lxﬁvkén the individual
memBﬁ%'@ﬂdﬁsgr eysn if not expressly described in sone

cases Pharmaceutical |y acceptable salts are,
because their solubility in water is greater than that

A “ngrﬁar&lagtic” 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 diastereomers. The present
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initial or basic conmpounds, particularly suitable for

nmedi cal applications. These salts nust have a
w@banrmedseut i cal |y acceptabl e anion or cation. BUI/ER0E001213

pharmaceutically acceptabld3acid addition salts of the

conpounds of the invention are salts of inorganic

acids such as hydrochloric acid, hydrobrom c,

phosphoric met aphosphoric, nitric and sulfuric acid

c_acids.

1nven§1@n gnc%%afgeﬁgl?[}b?sg rwo&nerlgéu%ﬁ @fs th% c?rpp%un%n.glF fhie 515 rmula 7 These

isom @i RRAS Haly BaiotainddWyEknoGn rBétHEMNEven iGhdtGRbiedsly described in some
isethionic, lactic, |lactobionic, maleic, nalic,

Casesrrethanesulfonlc succinic, p- toluenesulfonic and
tartaric acid. Suitable pharnaceutically accept abl e
basic salts are ammonium salts, alkali netal salts
Pharthadettic#lly ®o€fitable sdie aﬁ@ﬂa@@dills@meﬁ%bhﬁ)ht & Watet Rer&Aérithan that of the
metal salts (such as magnesi um and cal cium salts) and
initiak gy basicfompoghds, anmiculedy switabls fos medical applications. These salts must have
a phafy G ERNRL eI o CPRARGIS Ol G EHAGRREAIY MEeptable acid

additwmasahacﬁthe b@lﬁbbl}’hd@ édrdptaibibe amvahnof Mugdaniacids@uch as
npl e, trlfluoroacetate i kewi se belong within the

hydrqghlgris,aside hysrobraanie rRhose sy, Betanbesphpric. /MIEF Aadi Pl acish and of
orgar{lb §c1dP§L§Paa'§ %}' Q{hngfle RYEdd dc?(ﬁtb'e%nggué%tmr Ba"%gﬁ':t &1?1% Ie?ﬁanesulfomc

accept e sal t's and/or for 'use in erape
fumaflo,rgleommmlgglcbhc Vsdthlonlcalpclhd ¢attdbﬂxm§c nTeﬂac,tmalm methanesulfomc

physi ol ogi cal.ly function tive" d herei )
succipley gt um%‘ﬁ aa%@?%@ﬁ hlesPamacentaly ngspiapts basic salis
are aﬁ\rr%ﬂﬁﬁ’ g, m(al'i hfetd @ l{ﬂhﬁ"chl as%dluﬁean'd:]) %Elhﬁlnsaltga)oﬁlkalme earth
exanpl e an ester, on adm nistration manmal
metabsalth (ash a$ oagresaump hid cacihmrsahs)i and ahltseofitronicdamol (2-amino-

di rec r 25 indjrectl a. compound formul a
2'hy‘§r°6¥m%tﬁ?ygb8 iRePaRE ‘abo‘iﬁﬁﬁ‘ép{‘%‘ﬂ@}“@o mpﬁysﬁ%aslea 1ERMey
functional derivatives also include prodrugs of the
conpounds of the invention, as described, for
Saltse&ﬁn@b@miatﬁulﬂcal@@daacqpttabdﬁ anioiGisech asPhareramplgl triflubggutetate,

7-61., .Such r od C. e neta N Vi,V
ikevis? beTorgmphiR o RO ) i o etop s SeeTpl BT gL sy dee
prepeIrE‘t%’i‘IS(ﬁJ ﬁ(ﬁﬁc%rﬁ&ﬂﬁhﬁﬁn&%ut"@'ﬂ at D tABRRRY BRF o Lfor ubEin

invention may al so exist in various polynorphous
nontlepapestic,for exaxmpipineviae, ap@lic@0Ong.093365 PCT/ EP2007/ 001213

14 anor phous and crystalline pol ynorphous fornms. All

pol ynor phous forns of the conpounds of the invention

The tI@ﬁh eﬁlgysm@giwlyt fafctidnan@MvakverfustdBereimiefthd @ungpHydbRgrally
further aspect of the invention. 5 All references to

tolerated Agrovatizig of a edmpeymehaf she fonnglpé,oﬁgfetlgyem@fleﬂor p)@ample an ester,
whlcﬁ %%8%%%?%1088 F eap‘tergglgﬁéﬁ %ﬁfor%%irqgﬁcg }1?1%91% IS at | on (directly or

heir sa Si 0 I'ta
indirétely) ¥ @binpesndast thélfsmilaiesnt ah@cevemetabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the invention,
as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42, 57-61. Such

prodrugs can be metabolized in vivo to a compound of the invention. These prodrugs may

" themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for example as
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If radicals or substituents nmay occur nore than once
in the conpounds of the formula |, they 10 may all
whaooa/093ses st at ed neani ngs i ndependent|y of oneP&mnarPiver/001213

and be identical or differdamt. The synbols in

conmpound | preferably have independently of one

anot her the foll owi ng neanings; excepting the

fol |l owi ng corrpounds: 15 in the case where L is (C1
amor@@s’aﬂ}i%ﬁs?ﬂﬁn l*rﬁor% aféﬁgé l;ﬁ?é&lgmoﬁ%oﬁgl;da ?%g 1 coglpounds of
the uﬁthl(&h bale ng@iththeftaﬂnewbrkrcifdhél@Nentﬁiﬁ@n@(af@ﬂﬁmﬂi@%eét of the
) exclu d for the group A DC(RL "). 20 R, R1',
mVGfR‘P", R1""' independently of one another H F, O, Br,

OH, CF3, N2, CN, OCF3, O (C-C6)-al kyl,

(C1-A4) - al koxy-(C1-CA4)-al kyl, S-(Ci1-C6)-al kyl,
All réfaen%)to abdﬂﬂbounﬁ@ oﬁiﬁ))rm&lalqé rhyfemaﬁ%ref@‘)to cOtigbWRl(K\If the formula I

-cyel oal k
as dee@]be@;@yo\gg, Ryj @lﬁg_selég s@g\ﬁtc%g:gf glca'llygunctlonal derivatives as

() - al kyl ene-aryl, C(Cl- CG) al kyl ,
descrf%é%l@%g) ‘al kynyl - Q( R14' ); particularly pr ef er abl y H F,

, Br, CF3, CN, OCF3, O (Cl-0C8)-alkyl,
C4) - al kox C - CG4)-alkyl, (G-Co6)-alkyl;
If raé%lft ?rc%lbarwt%wéy SF |ngprf-+thap on@ In thy ERMPeSSs 4 mfy rmula , they

may Qlﬂxa\gq}l meaﬁ&g\/ﬂﬁ éetﬁf'eﬁ{l}%fa&l anBihel HAPH @ﬁ’tac lor ifferent.

parti cur y pre cast three or a di cal's
Rl, R Rl" and R1 "' are H V\D 2007/ 093365
The sg sﬁ%%)qrygggryf llgr(:@r %&%av& 1Rgga9n?e(§tly@£))ngpwper thecp: llowing
mearg - alkyl; particularly preferably H F, d,
C6) al kyI (C -C6)-al kyl; very particul arly
exceptrr@‘the &dloyving C(ﬁnmﬁldH (C -CB)-al kyl; preferably H X

in thql\sj:?ép &h?f?zL hse(ﬁ}g &? g @(p'Lpng,gﬁ s hoz\éh ]gg)&?]ﬁtltc%%(ﬁa{[e x'éf)ﬁ%rcibloalkyl radical,

not afi ‘al]@?»%lln%é%cg’an@%t a DYBHIN-2-0Q -y Gal3a), 4MBBIR34)=C(R34") is
C(R34)=C(R34'), C=C, resulting in a
excluded for the group A.

D  CRI™).

R1,R1’,R1”’,RI’”
independently of one another H, F, Cl, Br, OH, CF;, NO,, CN, OCF3, O-(C,-Ce)-alkyl,
(C-C4)-alkoxy-(C;-Cy)-alkyl, S-(C,-Cg)-alkyl, (C;-Ce)-alkyl, (C,-Ce)-alkenyl, (C3-Cs)-
cycloalkyl, O-(C;-Cg)-cycloalkyl, (C,-Ce)-alkynyl, (C;-Cy4)-alkylene-(C;-Cg)-cycloalkyl,
0-(Cy-Cg)-alkylene-aryl, CO(C,-C¢)-alkyl, (C,-Ce)-alkynyl-O(R147);

particularly preferably H, F, Cl, Br, CF;, CN, OCF;, O-(C,-C¢)-alkyl, (C;-C4)-alkoxy-(C,-

Cy)-alkyl, (C;-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C,-Cg)-alkyl, (C;-C¢)-alkyl,

where preferably at least two, particularly preferably at least three or all radicals R1, R1’, R1”’
and R1°’ are H.
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chem cally reasonabl e radical; particularly preferably
a bond or a linker having | to 5 nenbers, where the

woreibesBenre sel ected fromthe group consi stipgr/aP2007/001213

R2

S, N(R31), CO C(R32)(R33y, CC, resulting 15 in a
chem cally reasonabl e radical; very particularly
preferably a bond or a linker having 1 to 5 nenbers,
where the nenbers are selected fromthe group

S R B N R BRI e <o

ldlkfder has no groups OCO or COO in particular
preferably a bond or _a |inker haV|2§ 1l to 4 nenbers,

vmétr%ﬂ%rlyeprﬁ%f?&ér K, K@l Qa@&@@r!l@y& s-elkslgr oup
N(R31), CO, C(R32)(R33
SRl 2. O 92159

resulting in a chemcally
reasonabl e radi cal where the |Iinker has no CO-0 or

O CO groups; ,in icular very preferably a bond or a
R27 iﬁk(ég-%&aﬁ%/!; iﬁlflhe group: 0, CH2, CH(OH), CO

X

CH2- CH2, O CH2, CH:CH- C(CH3) =CH, CH(OH) - CH2,
CH2-CH(OH), C((CH3)2)- 25 CH2-CH2, C=C, NH CO
N.CH3) CO, O CH2-CH2, CH2-O CH2, C=C-CH2, O C=C,
C((OH)(CH3))-C=C, C((CH3)2)-CC, O CH2-C=C,
CO N(CH3)-CH2, N(CO-CH3)-CH2; in particular

S&f’%%rfg(&%q{nlk& Mvﬁcfﬁef &6 Mleﬂibkﬂsn&ﬁére ! ﬁgrtnﬁg' F@é@%&% from the group
@(0@*@)1@{ 0 G@ZQNXR@HZ C(DEQR@'XM), C(R:{“O%BQRBH—) (6=28 Ob@ltmg ina

C,.N O CH2- CH2, CH2- O CH2, C=C- CH2
d@&aﬁéée@?%%ﬁ?éﬁ% _C=C, O((CH3)2)-C=C, O CHz- C=C,

¢
S A 1056%?'@#}1?1%&&52?3@ ﬁsdé‘g’gﬁgﬁtm embers are

ofeleoted fmmmth¢@ro¢m co(nslsmiggﬁaj %91, N(R&BR CORTZR32¥R33), C= C, resulting
|nde enden ppne another H, (C, -C6)-al kyl, OH,
cnechemiplliyy ?“a BAICAY dr oxy- (C, - C4) - al kyl

(\@1y %’)wlﬂhhy brefér@élz%onélokglh‘rkikér(%avﬁ@l 3t@'Skﬁrﬂ‘::Lr?)bers nvt\;heerrfé :jhe members

mm @electtﬂ fromrtgg gliotp e9asistmgrof ff Sehi N?R%ia,yC@o%HZé@Bm C=C,
rewj%@gi%rer%%méﬁlfys ?as%{(i%1 drafdr 2 {i] %QT%UE%I@OX%% CO or CO-0;
&ﬂ%hic@&cgrey”%rlbglgfal&%l E)ié%l_hﬁﬁermévﬁg 1Gb.4 BEmbé&ek3whd¥khe members are
(rectsaiam Hs,godrcionsayioa kg SOnPRaRY G5 CRAPE@ARY|
%&34%@% %? C=C resulting in a chemically reasonable radical, where the linker has
no CO-0 or O-CO groups;

in particular very preferably a bond or a linker selected from the group: O, CH,, CH(OH),
CO, CH,-CH,, O-CH,, CH=CH-, C(CH3)=CH, CH(OH)-CH,, CH,-CH(OH), C((CHj3),)-
CH,-CH;, C=C, NH-CO, N(CH3)CO, 0-CH,-CH,, CH,-O-CH,, C=C-CH,, O-C=C,
C((OH)(CH3))-C=C, C((CH3),)-C=C, O-CH,-C=C, CO-N(CH3)-CH,, N(CO-CH3)-CHj;
in particular particularly preferably a linker selected from the group: O, CH,, CH(OH),
CO, CH;-CHj,, O-CH;, CH=CH-, C(CH;)=CH, CH(OH)-CH,, CH,-CH(OH), C((CHs;),)-
CH,-CH,, C=C, NH-CO, N(CH3)CO, 0-CH,-CH,, CH,-O-CH,, C=C-CH;, O-C=C,
C((OH)(CH3))-C=C, C((CH3)2)-C=C, O-CH,-C=C, CO-N(CH3;)-CH,, N(CO-CHj3)-CHy;

where
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CON(R38) (R39), hydroxy, COQ(R40),
N(R41) CO(C, -C6) -al kyl, N(R42) (R43) or SQ2CH3; or

wob@rmoBhe ring systemmay be linked to A by =E{REB20)7/001213

particularly preferably H, 14Cl-C8)-al kyl ,

(C -C4)-al koxy-(Cl-C4)-alkyl, a 3 to 10 15 nenbered
nmono-, bi- or spirocyclic ring which may conprise 0 to
3 heteroatons selected fromthe group of oxygen,

R31,q%3tér?g$,n and sul fur, where the ring system may

ionally be subst ituted by F, d, Br, CF3, NO2,
Gl irfdeperfdont pbfotle, anothe C8; @l)C@laKIWI (C, - C4) - al koxy-
(C1-CA4)-al kyl, hydroxy-(C,-C4)-al kyl, oxo, CQ R37),
CON(R38) (R39), hydroxy, COQ(R40),

R %341)00(01 C6) -al kyl , N(R42) (R43) or SORCH3; or where

€ ring system 20 may be linked to A by =C(R43');

vare yndeperidently af dne apothiee Hatl yCHhaliyT, OBgD-@, 4Gk)-alkyl.
(Cl-A4)-al koxy-(C,-C4)-alkyl, a 3 to 10- nenbered
nmono-, bi- or spirocyclic ring which may conprise 0 to

OB AIS, SRR LAOTIE e IR CIMTBR, oy ahen.

ad@diQg)-alkghlly aBeo lQuﬂfxsiibdre:ﬁ @dndy biF or §pirockeljc IGFg’Swhi‘d&Znay comprise

C@ féﬁgterggtzgmaslslé%%ij g?y‘cd:‘@%? aol QP/{}’(%“ ngggge%@;ﬁg% v%here the ring
S%%B W’ﬁ it %@g@@%@a@ By E, G ESKngl%) (F\{%%NOSC. Eolkyl, O-(Cr-

RZ3:allA3(C, - G4|D1dl=kpeyﬂlj@n£3l4)jaglbj71 byrhrozg)n&illz@l) -atkyl, oxo, fCO(R37)
‘ﬁ@@@%@@w skt & O RN BT 1 G Pl N Sl or

{00
P 5 8D R T2 e St AR e, BB ) e e

rpangcubdtlycprefesqidy H, (€ o6)talkeyln(CGirGgetkoay 46 -Canglkal, sé to 10-

qugl%glerégjn%él%k%”grg%;&%ﬁ 1§hgg ¢ mr{}iﬁ}? Encg}l]{)]r?ﬁeg)rto%%e?erogoms selected
E(ﬂ&ﬂégl)lé"%hs) f ok g,?flﬁ@%i‘ltanki@\i&ﬁ‘ﬁ 'v@x@re the h?% sﬁté?h may additionally be
(@bstﬂnyedablyl&b@ axcﬂmyoammcl q6m1kmp eﬂ.kéaa;pukyl (Ci-Cy)-alkoxy-

NSHeR I o oh T Tty MG S Tl A

t@oé)(ma@)eN@m 9@@(@%10%):&1991 N(R# ) 1043 ) B SARCH; orGXkdEhe ring system
nitrogen and sul fur, where the ri ng system may
a@@lYanbﬂdlty/’bbySGG%‘ﬁ buted by one 10 or nore of the

‘E%'{'y %"‘m@%}l Y %?’etf% lz'@rlliggj ooy, B i-CFatkoly e -G alkyl, a 3 o 10-
membered mono-, bi- or spirocyclic 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;, NO,, CN, (C;-C¢)-alkyl, O-(C,-Cg)-alkyl, (C;-C4)-alkoxy-
(Cy-Cy4)-alkyl, hydroxy-(C;-Cs)-alkyl, oxo, CO(R37), hydroxy, N(R41)CO(C,-Cs)-alkyl,
N(R42)(R43) or SO,CHj3; where

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

or

independently of one another H, (C,-Cs)-alkyl;

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to which
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al kyl, (Cl-C4)-al koxy-(C1l-4) -al kyl
hydr oxy- (C -C4) -al kyl, oxo, COQ(R37), CON(R38)(R39),

wgero3sss COO( RA0), N(R41) CO(Ci - C6) - al kyl, N( Ra@Y/ERAB)/01213

S2CH3, SCF3 or S-(C 1-C6)7al kyl; or where the ring
systemmay be linked to A by =C(R43"'); preferably H,
hydr oxy-(C i-C4)-al kyl, (C, -C8)-al kyl,

(G -C4)-al koxy-(Cl-C4)-al kyl, (C2 15 C8)-al kenyl

( - - .. bi-

s S MO e m it i VIR R R D i Bien by gy o
Lokgirige 0t farhersietercitents fioamht lreougrof OFH OX-(Cx g palkyl, oxygen and
nitrogen and sul fur, where the ring system nay
S4HuE i onal Iy be subst i t ut ed by F, d, Br, CF3, N,

CN, (Cl-CB)-alkyl, 0-(C -Cg)-al kyI

(C1-A4) - al koxy-( Cl- 4) - al kyl, hydroxy-(Cl-C4)-al kyl,

In an@xthod{B¥R37 dhe ]ﬁ&hﬁﬁﬁerﬁﬁﬁ% is:hydroxy, COQ( R40),

B

N( R4 - - R42

e QBB R s ek o - ekl -Gy ok G-l
1d.¢ | [ | eyl

E{gf@&?!kgfﬁ%ﬁ@r?%%ﬁ%y g:jktgi(iy %Uerécg:m Eﬁ) bf‘ # oy s;zlrocycllc

Tdnememiaic eixhgmdrid* majp lcempnses(ptorébbqlczbauomcsnhctedﬁtoncthe ignapp of

L B AP EST 200 B, WhTE KBrdTE SAHTSTRY R toiGre SpAgiuted by one

rdrﬁﬂor@%ﬂlﬁ%mln@qustﬂt%@ 'F{CP@rS@bgsNdzUC&dcé@blC{f)»al@l; 0-(C,-Cy)-

Br, CF3, NO2, CN. (C, 25 Coy-alkyl, O (C, -¢8)-al’kyl”

(ﬂylﬂﬂu-@)mﬂwy«m@@@lw kydroxyw@dr-xlyalkyd, ox04 C(RRY),,

5 SO Ly P DB T RS SRRk, sorc,

3‘5brt§3F ?Qll@y%r%ﬁe@ﬁle@ﬁl |s&ﬁ5ﬁdn§)ﬂoeﬁhrhééd't@ﬁ%3=dm43)
very partic pr ef er abl %drox al ky

(i) HlRocron Q- ComliikEC . 09)- G- BCOaIkyl, (Co
t
rDEReRgy (Cabictkimtes § ERenREHE et CapBEval nofromatic

f B'Bﬁn@hr Qe ppise 0%Y 9 Bbte d&tdrﬁ%%&te@%rﬁﬂief bu en, nitrogen
thrgg]%fvl lng syst er%%rsr%y addi tlronal |y be substi tgljt e%l b yg s

cind s@Hagr, \A(l@_]_e.t@@)mglsksyq:m ngy a@dmo@l}y =% Wptltuted by F, Cl, Br CF3, NO,,

(G e A0 p B e aitbays (O fd) 1l cccoat,

W CNR3N @@N(ﬁ@@B9ﬁﬁ}dr@k§<)@OOQI4()$QQ€R?G)CO(C. -Ce)-alkyl,
artl cul ar preferabl

WG%@&W@Q:OI: 89 CHy; wylwher(eéhe UAg syaﬁt%my(b@ linkad to 4 byyAC(R43°);

gty MEEREACH, FPIGSYEC LE BB, R RO b RRpr-CrCo-

QalRylfa $to dhehenttrrel hbigo-3bi7 oﬂﬁﬁf@eydd: ronB@niaiy ring which may
addi tjonal |y be substituted by F, (C1- C6).- al kyl ,
oRomrise)to g%yggfqroatqr@gs edaﬁrckxa)@c gregp ofyg;y_ggpkrwrogen and sulfur,

%ﬁ{/r@él%é ér@r s{ﬁ‘é% @%&X@ &%1‘1’1?(' b}%%gf?]s‘?xgé‘tgc)l( b?{?péf BrCeF N0, CN, (Ci-
-CH)allall 94(C) @Lal@ﬁl} (@J- @Q)Qlkc()@l(c| C4) alkyl, hydroxy-(C,-C4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl, N(R42)(R43)
or SO,CH3; or where the ring system may be linked to A by =C(R43");

very particularly preferably hydroxy-(C,-Cy)-alkyl, (C,-Cs)-alkyl, (C;-C4)-alkoxy-(C,-
Cy)-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, (C,-C¢)-alkyl, O-
(C)-Cy)-alkyl, (C,-Cy4)-alkoxy-(C;-Cy)-alkyl, hydroxy-(C;-Cs)-alkyl, oxo, CO(R37),



C4) -al kyl, a nmonocyclic nonaromatic ring selcted from
the group: O(N O NOEOCOO Oo NON O 10 where the

WO 20vg/093863 em nay additionally be substituted bRCHFEPI007/001213

(C1-C6) -al kyl, O (C1-C8)- aBkyl,

hydr oxy- (Cl- C4) - al kyl , oxo, hydroxyl; in particular
particularly preferably (Cl-C8)-al kyl,

hydr oxy- (Cl-C4)-al kyl, (Cl-C4)-al koxy- (C,-C4)-al kyl,

;e”»‘?f?%’*ﬁm%?i‘@?ﬂ%fa{é@&lﬁi'm‘:?é;’ (rom the o oup:
mcmatr BELTEbIY (CLICs)-416yE @ﬁdmgyr «@}- C4)Q\}\8@1(OC§$I 351%{%1(& -Cy)-

¥ (C1-C4) - al kyl, oxo oxyl
mmmm mqrwcm@r@nﬂwatmmg, RBich nrygconggze 0 to 3

R%Qeroz%" 5 Elthz%l g;;hpcﬁé\? Q %%%nﬁ%%%' %%Sm%%%rear}%% may

NdREBn) I Rbel sybstitutddi by, F,tCT1] (C,aC6)akiyl,BYC|-Cg)-SRYIU{GLE€H-aMoxy-(C)-
partly unsaturated ri structure having one nitrogen

e ol kathnydroxye (n tGuenal kbfgtoépo‘b)td&??ﬁ’ sel ected fromthe
%@Mﬁlggsaﬁ Iblcr:r (href@%% ﬁcfl Z &ﬁ(g? h\&dfd g—ctg %fé?qgﬁ(&)dz&r Hﬁ é’lk(?xy (Cy-

tQW-atkyhor mysdogolicayhabematicadig delttebifrdny thengroap: nor e of
the follow ng substituents: F, OH  CF3, CN, OCF3,
oxo, O (C-C8)-alkyl, (G -C4)-al koxy-(G -C4) - aIkyI
(G -Co6)-al kyl, (C2- C6)-al kenyl, C206-a|

CO(R44), (C(R45)(R46))LER47, OO 45 )(R p R48
where 15 R44 H (G - - al kyK

o) N

Sl

O 0]
OO O
— ~ -/
O O
where the ring system may additionally be substituted by F, Cl, (C,-Ce)-alkyl, O-(C,-Cs)-
alkyl, hydroxy-(C,-Cs4)-alkyl, oxo, hydroxyl;

in particular particularly preferably (C,-Csg)-alkyl, hydroxy-(C,-Cy)-alkyl, (C,-C4)-alkoxy-

(C1-Cy4)-alkyl, a monocyclic nonaromatic ring selcted from the group:

A O
00 Q

where the ring system may additionally be substituted by F, Cl, (C;-Ce)-alkyl, O-(C,-Cyg)-

alkyl, hydroxy-(C;-C4)-alkyl, oxo, hydroxyl;
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R45, R46 are independently of one another H,
(G -C6)-alkyl; particularly preferably H 20 o, p are
w0 pabepeiseent | y of one another 0, 1, 2, 3, 4; RAGT/ERN87/001213
are i ndependently of one an®ther OH, F,
O (Ci-C8)-al kyl, CON(R49)(R50), N(R51)CQ(R52),
N(R53) (R54), COX2(R55), SO2Me, CN, a 3-10 nenbered ring
system 25 having O to 3 heteroatons selected fromthe
group of N, O and S, which may be substituted by one
or nore of the follow ng substituents: F, O, Br, CF3,
wher€ 3850836, HIYR38, 39 R0, #M4yR43, R43" have the meanings mentioned
(G- C4)-a| koxy- (Cl-C4) - al kyI CO(R56) oxo, OH R49,
abovR50, R51, R52, R55, R56 30 are independently of one
another H, (Cl-GCs)-alkyl; or R49 and R50 WO
2007/ 093365 PCT/ EP2007/ 001213 20 formoptionally
L togeidh€H, WiOH))t (GH)i.t rogen atomto which they are
bonded a 5-6 nenbered ring which, apart fromthe
nitrogen atom may al so comprise 0-1 further

0 ISR 0 bl ) Bl i e
dmen@rmb étFogen a(cﬁl an@()%&hkljér he(eﬁ(%ﬂé §RP9d) ﬁlorﬂﬁﬁb group of N, O

(Cl - CA)-al koxy- - | kyl - C8) - al k
(a@g S@g%hp% thg)f;ygs ofcthg §t@1c_tl?§8)mag(| hgwplro -l ecglJl fus?eg or bridged, and where

%%@%{g@bﬁﬁ%mﬁkgxggﬂﬁd& grtlée fOJlo gstltufnts F, OH,

ofF 0 O8N, &UH; hexto, 0FC,By)-athyk \(IC, -0 0 IRE8Y- (@59)»5“(%@1 -Ce)- alkyl (Cr-

(@l (ghoraiisy Gea cmiTiia T AT e g Ras:

ALgder ably together with the nitrogen atomto which
they 15 are bonded a 4 to 10-nenbered nono-, bi- or
spirocyclic ring which, apart fromthe nltrogen at om

na ri Oto 3 additi onal heteroatons sel ected
R44 f‘FM‘?EES)gaﬁ p of oxygen, nitrogen and sul fur, where

the heterocyclic ring systemmy additionally be
substituted by F, d, Br, CF3, (C -C6)-alkyl,
R45,R46ClI - C8) - al kyl , (Cl-C4)-al koxy-(C, -C4) -

are independently of one another H, (C,-C¢)-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,-Cy)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO»(RS55), 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, CI, Br, CF3, (C,-Cg)-alkyl, O-
(C1-Cy)-alkyl, (C,-Cy)-alkoxy-(C,-Cy)-alkyl, CO(RS6), oxo, OH;

R49, R50, R51, R52, RSS, R56
are independently of one another H, (C;-Cs)-alkyl,

or

R49 and R50
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al kyl, hydroxy-(C 1 -C4)-al kyl, oxo, CO(R64),
CON(R65) (R66), hydroxy, COQ(R71), 20

WORMG/PIBEX C, - C6) - al kyl , N(R69) (R70) or PCT/EP2007/001213
SQZ(Cl-C6)-al kyl ; R53, R5420R53", R54' are very
particularly preferably: independently of one another
(A-C8)-alkyl, (C(R58)(R59))qg-R60, (C, -C4)-al koxy-(C, -
C4)-al kyl; or R53 and R54 formtogether vvith t he

tro C are bon
n‘lﬁ grﬁ%‘}ai'é{ qﬂ%eﬁn‘be‘ W‘BW the BFY ?F‘t88§/t8| .d’Ed'? hﬁé a{}ﬁw?"é‘ﬁed a>-6
anémberkd B Whech)hpdroBem thé BiffogeibatbRmy ma mblcéﬁlpﬁsé 0-1Zurther
addi ti onal heteroatons selected fromt group of

dhejegediomaifionoige groupraf Nl K€ )-Gahalkel, pm@en@nésu}é@rel ic
ring systemmy additionally be substituted by F, d,
Br, CF3, (Cl-C6)-al kyl, 0-(Cl-C8)-alkyl,

R53,[R33 &) - al koxy- (Cl -C4) -al kyl, hydroxy-(C,-C4)- alkyl,

R64) hyd N( R6 al kyl
%&mﬁ%@ly iong fnothe F (cérc&%ﬁ%( (R IRAOIEGYC1-Co)-alkoxy-(C:-

SoaThaases ik i oBIORE CRlGUGP Y Ot tRerco-

Iaﬂrdﬁpeo@(rﬁély(R@Q))Qﬂ‘(@my(RUmgr H (G -C6)-al kyl, OH
R57, R61, R62, R64, R65, R66, R67, R69, R7O0, R71 5 are
|ndependently of one anot her H, (Cl-C6)-alkyl; or R69

»R70 formoptionally together with the nitrogen
R54’q{%mgitzeb whi ch they are bonded a 5-6 nenbered ring

Whﬂmndamlgrrdf ohe anothérg CiGs)-alkeh) (QERE8)(RHQY) R ED (€ pOpPFrilkexy-(C-
1 further 10 heteroatons fromthe group of NH,

I\C‘()GIKYMFJ‘egrilWlke“)b‘xSqu?ﬁ)’&Hﬁ’ng |fur; g, r are

i ndependently of one another 0, 1, 2, 3, 4, 5, 6; R60

is OH F, O (Cl-C6)-al kyl, CN, CO(XR?S),

R53 M{dRX 84 QR £37-a08 R4 Korin, prb(eF%fo {ogethEr with tl@@h’(ré@@)a(tm 39 which they

soz Cl- C6) - al d :
Seipan 40 e iy T b B gy apa rom
Eﬁr‘ggr SBmhY eoMpRE GlCHRIR o] hdler@RBms scRBLd How the Jg?oup of

ring” may conprise further substituents such
as;(ylgﬁn,@lt,ro@n an@shil i@F@hemsi@i heBiocydiCFB\g systom may additionally be

Qg Blo- L ES I GaSU A gpno o

E%ylcﬁgdrgy}@f@latbydlkyl %&C@o@&ﬁmm%qh%) hydroxy, COO(R71),

d S ecVe )-cyc

(WREIBEOLC kG oyl kyINN Ff?@)(mpr SOMQ s plkyl;
%, %ﬁ?ﬁ%f’: ’?IR%XI are %Q% p%%?ﬂ'flarly preferably:

independently of one another (C;-Cs)-alkyl, (C(R58)(R59))4-R60, (C;-C4)-alkoxy-(C;-
C4)-alkyl; or R53 and R54 form together with the nitrogen atom to which they are bonded

or

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, (C,-C¢)-alkyl, O-(C,-Cs)-alkyl, (C,-C4)-alkoxy-(C;-C4)-alkyl, hydroxy-(C;-Cs)-
alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C,-Cs)-alkyl, or SO,(C;-Ce)-alkyl;

) 0, 1, 2, 3; particularly preferably 0 or 1; very particularly preferably 0;
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preferably is OH F, O (Cl-C6)-alkyl,
N(R74) CO(C, - C6) - al kyl, S@2(C, -C6)-al kyl, 3-12
woreei®pIsds nono-, bi- or spirocyclic ring whi chP@®B¥P2007/001213

conpri se one or nore heterdatons fromthe group of N,
0 and S, and the 3-12 nenbered may conprise ring
further 25 substituents such as F, d, Br, OH CF3,
NC2, CN, OCF3, oxo, 0-(Cl-C6)-alkyl, (CL-C4)-

R58, #é?oxy (C1-A4)-al kyl, (C, -C6)-al kyl, (C2-C6)-alkenyl,

C6) - al kynyl , N( R76) (R77) and SO2(Cl-C6)-al kyl;

F&?deEi?&deﬂMofdﬂE&noﬂiZﬂH, Rn8&CIQllan,coHndependent | y of
one another H, (Cl-C8)-alkyl; or R72 and R73, R76 and
R77 WD 2007/093365 PCT/ EP2007/001213 22 form

Rs7, RIICREBIEI R6s Re&172R8Y 1efo, RRY 1 onal |y Loget her with

e’ nitrogén atom’to y are bonded a 5-6
reeerhele pehdenthgofdniecnothapHr (CECH+alkyihe ni t rogen atom may
al so conprise 0-1 further heteroatons fromthe group

Or of NH, N-(C,-C6)-alkyl, oxygen and sulfur. 5 1n a

R69 {df gAgr enmbodinent Qis: Qa bi-, tri- or spirocyclic
saturated or partly unsaturated ring structure having
dioem ppticradignogesticn witnte ﬁ}tﬁ)génu atoheto widtlethegaonteonded a 5-6

sel ecte om. the N, 0 and S, ere the rings
dpem %Tegf‘P%é‘thx‘ﬁ&'e w%ypwg tl%“p?‘FBg?’} HR@may g Q&Oerse5 1'Hirther
ek ed956ms #ath t‘P@chﬁx tcl?‘NI‘I 'T@QC?E%%Q@]”H)Y gQﬁ atd sulfur;

substituted by one or nore o 'ow ng
substltuents F, OH, CF3, CN, OCF3, oxo, O

ar (i indgge rﬁmﬁ,& oo s B YA S e Yyt
CO(R44), (C(R45)(R46)),,-R47, CO(C(R45')(R46')) p- R4S;

where the radicals and indi ces R44, R45, R45' R46,
R60 R4 ©H, FRO7(C\RaAG;alky] 40N, @O%R&X NER74)6 O4€ o etk DGR E6)(R77),

TSRS, S Ch RS S SRR R i e i whic
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, CF;, NO,, CN,
OCF3, 0x0, 0-(C,-Cg)-alkyl, (C-C4)-alkoxy-(C;-Cq)-alkyl, S-(C,-Cs)-alkyl, (C;-Cg)-
alkyl, (C,-Ce)-alkenyl, (C;-Cg)-cycloalkyl, O-(C;-Cg)-cycloalkyl, (C;-Cg)-cycloalkenyl,
0O-(C;5-Cg)-cycloalkenyl, (C,-Cg)-alkynyl, N(R76)(R77), COO(R78), SO2(C,-Cg)-alkyl
and COOH,;
preferably is OH, F, O-(C,-Ce)-alkyl, N(R74)CO(C,-C¢)-alkyl, 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 may comprise ring further
substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCF;, oxo, O-(C;-Ce)-alkyl, (C;-C4)-
alkoxy-(C-Cy)-alkyl, (C;-Cg)-alkyl, (C,-Cg)-alkenyl, (C,-Ce)-alkynyl, N(R76)(R77) and
S0,(C,-Cg)-alkyl;

R72,R73,R74,R76,R77,R78
are independently of one another H, (C-Cs)-alkyl;
or

R72 and R73, R76 and R77



N, R53" ~ N\ R53'" N R53'" 20 where the groups nay,

apart from R53', each optionally be substituted by one
weeronmosBedf the radicals F, OH oxo, (C, -Cg)-petREP2007/001213

0-(C-C8)-al kyl, (Cl-C4)-alkkoxy-(Cl-C4)-alkyl; the

groups are preferably unsubstituted; WO 2007/ 093365

PCT/ EP2007/ 001213 23 preferably N(R53")(R54') or a

group selected fromN N N, R53' \R53 where the groups

%Mﬁ 1%@5&&%2% 5? 3 0 }%?Sgk%o% 1 }{e}( i tﬁéJR ?r%kér%t?ﬁl eto which

one ore I oned radica

gh@um bahdedor Bbefameredisgaich] s,tiaacﬁor@ afetmﬁugeanrdtcym may also
preferably a group selected fromN N N
vieemsise Ad fyriberdietaragioms frgm the garHprf NH, I‘éé@n%belkbhawgﬁn and
bstituted by one or nore of the aforenentioned
radicals; the groups are preferably unsubstituted; 10
5 very particularly preferably \R53" where the group
ma apart from R53', in each case optionally be
Inafgl[}ggrtthgdgaergﬁ Bhe or rmore of the aforenentioned

0 28 PL 3 L ]GRO o
reamiand 9:3 fibtBer dterbidmEslectbd fom thegimd)of RE D) drgl R6there the rings

( Clh%%lcgiré3})%|b(e?wc-él@iec£§gge’g|o§<gﬁagi) e_ir% vlsl?enrg ItFlf: ring system may be

10 %@??EE% by /°8§5?£2 r&@th@%}v R%%@F%@@Zﬁ.@%?@%c( CN OCF;, oxo, O-

R&4-Cghalkly (€8 )-alk byy-(C ¢ CHRBB) (R )6)-glkiRE GC2-Co)- alkenyl, (C2-Ce)-
(a?l'();nc);ﬁ)éggRﬁ%(,y(_CEI&5_)%26_))%[1%”, 'Cd(g?l_{@ g(kﬂ% %i%‘ts;

where the radicals and indices R44, R45, R45°, R46, R46°, R47, R48, o and p have the

15 aforementioned meanings for Q.
In a preferred embodiment, Q is:

Q  N(R53%)(R54’) or a group selected from

g o o
-8 ¢ 38

where the groups may, apart from R53", each optionally be substituted by one or more of

the radicals F, OH, oxo, (C;-Cs)-alkyl, O-(C,-Cg)-alkyl, (C;-Cs)-alkoxy-(C-Cs)-alkyl; the

20

groups are preferably unsubstituted;



(C3-C8)-al kynyl; 5 or R53' and R54' form preferably

together with the nitrogen atomto which they are
whordeesss 4 to 10-nenbered nono-, bi- or spirPCyEP1007/001213

ring which, apart fromthe2aitrogen atom may

conprise O to 3 additional heteroatons selected from

the group of oxygen, nitrogen and sulfur, where the

het erocyclic ring systemmy additionally be

substituted by F, d, Br, 10 CF3, NO2, CN,

(C -0C6)-al kyl, O (C1-C8)-al kyl

(IEefeb)y BIKIXYREE,) o4 gralpksglectedfebhoxy- (Cl- C4) - al kyl

oxo, CO(R64), CON(R65)(R66), hydroxy, COQ(R71),

N( R67) CQO( C1-

S02( C1- Co) -

i ndependen
(C(R58) (R5 C4) - al ky
or R53' and i nit ogen atom

to which they are no-,
bi- or spirocyslic ring which, apart fromthe nitrogen
atom may con%ri se 0 to 2 additional heteroatons

SGKE SRRt PR U Ly B SRR o o oo

&Hé’ afor@étioiedRdiodls tHet élﬁﬁ a%’pref&ralﬁ:ﬂ/ undabstitided;
(Cl- C8) - al kyl, O (C, - csi | k

(rerticudarlyprrisxaply Tgraup)se pqzs}rfr,orrhydr oxy 20

, 0x0, CO(R64), hydroxy,

(C, - C4) - al kyl
N(R67)cqc- )-aIkyI, or SOZ(Cl-CG)-

I kyl; o 0, 1,
particul arly
eferably 0; 25

(C1-C6) - al kyll 4
R70, R71 30Nndependent y of one anot her
(C -Co)- aIkyIR53 or R69 and R70 WD 2007/ 093365

PCT/ EP2007/ 001213 25 formoptional ly together wth

t\hﬁer@ tHe (F?Q@"s rAdy0 ﬁbér@fr | 1643 L &WBN opfi6hal9 B @EbsRit@ePby one or more of

nbered rin apart fromthe nitrogen atom may
aths @foa:@mmosed mdncafsuthemumheet prefeaatdyrensubstitutede gr oup
of NH, N-(C -C6)-al kyl, oxygen and sulfur; 5 q, r
i ndependently of one another 0, 1, 2, 3, 4, 5, 6;
very particularly preferably

N\
R53

where the group may, apart from R53°, in each case optionally be substituted by one or

more of the aforementioned radicals; the groups are preferably unsubstituted;
in which the radicals R53° and R54’ have the following meanings:

R53’ H, (C,-Cg)-alkyl, (C(R58)(R59))—R60, (C-Cs)-alkoxy-(C;-Cs)-alkyl, (C3-Cg)-alkenyl,
(Cs3-Cg)-alkynyl, CO-(C,-Cg)-alkyl, CO-(CH,),-O-(C;-Ce)-alkyl,
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R60 OH, F, O (C, -C6)-alkyl, CN, COXR78),
N( R74) CO(C, - C6) - al kyl, N(R76) (R77), CON(R72) (R73),

WOOR(093368) - al kyl , 3-12 nmenbered nono-, bi- orPCI/EP2007/001213

spirocyclic ring which nmay4conprise one or nore

het eroatons fromthe group of N, 0 and S, and the 3-12
10 nenbered rlng may conprise further substituents
such as. Br, OH CF3, NO2, CN, OCF3, oxo,

| k ag-c4 I kyl, S-(C
%@;(RQFKRW@@@?%? 1 (2 08) alkemyl )
(C3-Cg)-cycloal kyl, O (C3-C8)-cycl oal kyl,

(C3-C8) -cycl oal kenyl 0- (C3-C8) - cycl oal kenyl
R76) (R7

k N 7) 78) ,
R54* 86 1 QO BNY B ASE R esiad, (GsCe ko dlh 1 opikyk (Cefls-alkenyl,

or

[ kyl, N(R74 G -C6) -al kyl,
gg%?é?%@m )I:yl , g 12)Crcrxerrber eZJI m)ng-, bi - or

spirocyclic ring which my conprise one or nore
etergatons fromthe group of N, and S, and t

R53 ané §5ﬂef%@rl§€lfefthgtoﬁﬁt§7lerc‘5% fhegbtrq’gfmtaml tcswb@huthqm@ bonded a 4 to

( eﬁl@%Fd rrﬁ?o- B35 069}5#&(8: ﬁ% rlb%hlc%ﬁgapa&\f Tom tﬁé(ﬁl’trogen atom, may

(@mp@@é 0ad> Byibldm()@ %}oamrkewécled(mn@@ grah;kyﬁmtygen nitrogen and
76)(R7711 nd 20.SQZ(C, -C6)-a 3/ particu a/
pﬁu o s g%etepcy@qr@g %5enhqnpwpd monal]y be substltute by F, Cl, Br,

NﬁWﬁJb?%ﬁ %(96@5)3&11@1 Joy (éo%(;)calkg‘Skcl &)nka)ﬂL \Im/?'(t Z, alkyl, hydroxy-

nenber éd r'oc I'C ri

q€mel)-skkyhogo,dEORG40, CGN(M@(R@)BWWW COO@70) FN(RWNIO(Q Ce)-

AR i esBi) pEsth Rt 7, Ta - B, G R, N,

RS3%‘S4’ Bref@X8ly: O (Gi-CB) -al kyl, 25

2

o)

- al koxg;-(C ) - al kyl, (Ci -C6) - al kyl,
(idepebJentllylod oyé and(tind- (Cﬁﬁahhlkth(RSNQ(me))ﬁmﬁ) (Grdy)-alkoxy-(C,-

?4(%%&_)’&60;)%% %1/(& RR% %ﬁypar b C ul ?A h%/ R@mﬁ@r@%@%@é w(ﬂﬂéh t'i’ey are

@hdéd kYo 18 ni'e%lﬂé?ém%&d 1'5'10Bpsplrogycllcq{ngs\phlﬁﬁCa)bﬁh'ffbm the nitrogen

ring which may conprise one or nbre heteroatons from
tdtemgmay poroprify, 0 1© Qaarddht&nalahﬂ:derpatem:s s¢lectad frioay téd grQupg)f oxygen,
ma%o%% a%%ﬁn‘gffbril%é\];r%r 2 Ubﬁ{gl){%nu es%%t%@irlrjlg&fds %?Wp' be substituted by
(FE.c1Gh, @3,&%@66 @1%1234) Og@} @?/)LalkﬂC(c.@)) afldky(C)-Cy)-alkyl, hydroxy-
(C2-06) - al keny gy

S62(a)-akks), Dam@@(RGF«))IB@WYO REHCOLT-Eorabyl 00304(€ 1-GFalkyl;
R72, R73, R74, R76, R77, R78 independently of one

another H, (G -C8)-alkyl; or

0,1,2,3,4,5, 6; preferably 0, 1, 2, 3; particularly preferably 0 or 1; very particularly

preferably 0;

R58, R59

independently of one another H, (C;-C¢)-alkyl, OH;

R61, R62, R64, R65, R66, R67, R69, R70, R71

or

independently of one another H, (C;-Cs)-alkyl;

R69 and R70



R72 and R73, R76 and R77 5 form i ndependently of one

another optionally together with the nitrogen atomto
wokiociodsshey are bonded a 5-6 nmenbered ring wWhPCIEP2007/001213

apart fromthe nitrogen até@n my also conprise 0-1

further heteroatons fromthe group of NH, N-(C I

-C6) -al kyl, oxygen and sulfur. 10 In the case where L

i's (Ci C3)-al kylene, B is not an aromatic radical, not

ﬁ%{ % ﬁ&ka‘fl& toge eir%g-‘ the nﬁ{oggnﬁt% ktg;z\%lgph hg% &rerl?o%de as5-6

%%%re@fﬂ@@h}cﬂ Sparﬁﬁfﬁhuﬂéﬁﬁtﬁ)gén 4168, Bla®dBoAombpFis@0-1 further
preferred enbodi nent, the present i nvention relates to

clwﬁﬁﬁwﬁraé frgm the @rqupr N, ¥- (Cu -fe)-alkyhpxygen@nd s@furs: 0 ~
R54' i R153 R53' N R53' 00 NN, R53 20 WO
2007/ 093365 PCT/ EP2007/ 001213 27 O L- Qis

5 q,r [Anédpendditly.of On©andthdd,0R332,3, M B3 O L-Q is further
preferably: ORSa" R54 / N N 153" R53'

R60 OH, F, O-(C,-C¢)-alkyl, CN, COO(R78), N(R74)CO(C,-C¢)-alkyl, N(R76)(R77),

CON(R72)(R73), 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

10 membered ring may comprise further substituents such as F, CI, Br, OH, CF3, NO,, CN,
OCF;, oxo, O-(C,-Cg)-alkyl, (C-Cy)-alkoxy-(C-Cy)-alkyl, S-(C,-Ce)-alkyl, (C;-Cs)-
alkyl, (C,-Ce)-alkenyl, (C;-Cs)-cycloalkyl, O-(C;-Cg)-cycloalkyl, (C;-Cg)-cycloalkenyl,
0-(C3-Cg)-cycloalkenyl, (C;-Ce)-alkynyl, N(R76)(R77), COO(R78), SO,(C,-Cg¢)-alkyl
and COOH;

15 preferably OH, F, CN, O-(C,-C¢)-alkyl, N(R74)CO(C,-Cg¢)-alkyl, 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, NO,, CN, OCF;3, oxo, O-(C,-Cg)-alkyl, (C,-Cy)-
alkoxy-(Ci-Cy)-alkyl, (C,-Cg)-alkyl, (C,-Ce)-alkenyl, (C5-Cg)-alkynyl, N(R76)(R77) and

20 SO,(C,-Cg)-alkyl,

particularly preferably OH, F, O-(C,-C¢)-alkyl, N(R74)CO(C,-Cs)-alkyl, SO,(C;-C¢)-

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,

25 (C1-Cs)-alkoxy-(C-Cy)-alkyl, (C;-Ce)-alkyl, (C,-Ce)-alkenyl, (C,-Ce)-alkynyl,

N(R76)(R77) and SO,(C,-Cg¢)-alkyl,

very particularly preferably OH, F, O-(C,-Ce)-alkyl, N(R74)CO(C,-Cs)-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

30 comprise further substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;3, oxo, O-(C;-

Ce)-alkyl, (C,-Cy)-alkoxy-(C-Cs)-alkyl, (C,-C¢)-alkyl, (C,-Cg)-alkenyl, (C5-C¢)-alkynyl

and SO,(C,-Ce)-alkyl,



5 0L-Qis particularly preferably: N R53/ 10 in

whi ch the radicals R53" and R54' have the follow ng
woreaniopggss R53' H, (C, -C8)-al kyl, (C(R58)(R59)»CI/REDN7/001213

(C -C4)-al koxy-(C,-C4)-al kgb, (C3-C8)-al kenyl,

(C3-C8)-al kynyl, CO(C -C8)-alkyl, CO(CH)o0 -O(C1

-06)-al kyl, COC(R61)(R62))rN(R76) (R77); 15 R54' H,

(C -C8)-al kyl, (C(R58)(R59))gRe60,

(
- - - -C4)-al kyl, (C3-C8)-al kenyl,
R72’§§§z @%@Hﬁ&%é 2007/ 093365 PCT/ EP2007/ 001213 28
OhdepRadéntignst o5 4hoth@rHN (1 &y RambI,y together with the

nitrogen atomto which they are bonded a 4 to
or 10-nenbered nono-, bi- or spirocyclic ring which,

a fy-om t nitrogen atom nmay conprise 0 to 4
R72 %@g&?%&ﬁlanﬁgﬁgr oatoms sel ected fromthe group of
5 OPsif SilepErhden @9 BNomd hothes Uptidtally WhRtRr Wit thehiBoREY 8tbinCto which

ring systemnmay additionally be substituted by F, d,
Bhey ar@ﬁ@p@d@ééwml@md By waickyapartd@rqnrthe ragpgel atgin, may also

- I - - - al k hydr < - -@al Kyl ,
A p AR Bl b R 5 ) 8tk n
NuRar ) CO(Cl- C6) - al kyl, N(R69) (R70) or
S2(Cl-C6)-al kyl; R53', R54' are preferably: 10
i ndependently of one anot her (Cl-Cs)-alkyl,

5 -R6! - - al - (- .CA) - al ' .
o SRR (L 0 LG 0 ) a8 e
not awalkeD-ehileyl radieal ahd noedlcyrichlk-2-chO-paadiesle andO(RB4)=0(R34) is
or spirocyclic ring which, apart fromthe nitrogen
exclugded fQr the,gfouBbri se 0 to 2 additional heteroatons
sel ected fromthe group of oxygen, nitrogen and
sul fur, where the heterocyclic ring system nay
In a @eftired embbdiyneng tiseyfsient iventidnyrelafesfo c@hpouBrds o€Hig, formula I, in
. (Cl-Co)-al kyl, 0-(C, -Cs)-alkyl,
15 WhICE‘@IL&}SJaI koxy- (Cl- C4) - al kyl , hydroxy- (Cl-C4)-al kyl,
oxo, CQ(R64), hydroxy, N(R67)CQ(Cl-C6)-al kyl, or
S2(Cil-Co6)-alkyl; o 0, 1, 2, 3, 4, 5, 6; preferably
0, 1, 2, 3; particularly preferably 0 or 1; very
particularly preferably i);

| P
0 O
s
) Q %
'Tj i 53 N
R R o/

| R
0]
’\)SO éO/
N .
N— R%

20



20 R58, R59 independently of one another H,

(C -06)-al kyl, OH R61, R62, R64, R65, R66, R67, R69,
WRRZO)7/003885 25 | ndependent |y of one another H, PCT/EP2007/001213

(C -C6)-al kyl; or R69 and2R70 form optionally

together with the nitrogen atomto which they are

bonded a 5-6 WO 2007/ 093365 PCT/ EP2007/001213 29

menbered ring which, apart fromthe nitrogen atom nay
a8 ise 0-1 further heteroatons fromthe group
OL?féRlﬁ?&@?C-CG)-aI kyl , oxygen and sul fur; q, r

i ndependently of one another 0, 1, 2, 3, 4, 5, 6; 5

R60 OH, F, O (& -C6)-al kyl, CN, COQ(R78),

N(R74) CO( G - -al kyl, N(RZ&J(R77), CON(R7Q) (R73),

SO2( C1- Co) - 3-12 nenpered nono-, bi- jor

spi rocycl i ' : onpri se one nor e

het er oat o fromthe gro —N, 0 and S, d the 3-12

menber ed npri < er stlt such
as F, d, CF3, NO2, R?%F

O(Cl CG) al kyI (C 4) - al koxy- (G -C4) -al,
S-(Cl1-C6)-al kyl, (Cl-C6)- alkyl, (C2-CeRral kenyl
(C3-C8) -cycl oal kyI , O (C3-C8)- cycl oal kyl ,

(C3-C8) -cycl oaI kenyl O (C3-C8) - cycl oal kenyl ,

Yy N( R76) (R77), COQ(R78),
O-L- éd?(‘g%etme %fF‘ and COOH, preferably OH, F,

O (C -Co)-al kyI N( R74) CQ( Cl1- C6),- al kyl ,

SO2(Cl- 06) - al kyl , 3-12 15 rrenber\ed mono-, bi- or
spi rocyclic ring which y co @se one or nore
heteroatons fromthe grogp of( N, O amd S, and the
3-12 nenbered ring faarther] substitughts such as F,

a, Br, OH CF3, : 7 OCF3, b, O (C -0C6)-al kyl,
(C1- C4) al koxy- (CL-C4) - alkyl, (Cl- tﬁ“)’- al kyl ,
5 (C2- CB) - al kenyl , (C2- Celk- aI kynyl N(R76) (R77) and

S02(Cl-C6)-al kyl; 20 R72, R73, R74, R76, R77, R78, R79
independently of one anot her H, (Cl-Cg)-alkyl; or R72

O-L- 6 1S partlcular y pre Qrgbl§77

O/

53'

10 in which the radicals R53’ and R54° have the following meanings:

R53’ H, (C,-Cg)-alkyl, (C(R58)(R59))—R60, (C;-Cq)-alkoxy-(C1-Cq)-alkyl, (C3-Cg)-alkenyl,
(C3-Cg)-alkynyl, CO-(C;-Cs)-alkyl, CO-(CHa)o:-O-(C)-Cg)-alkyl,
CO(C(R61)(R62))N(R76)(R77);

15

R54’ H, (C,-Cg)-alkyl, (C(R58)(R59))—R60, (C,-C4)-alkoxy-(C;-Cs)-alkyl, (C3-Cs)-alkenyl,
(C3-Cs)-alkynyl;
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or

formindependently of one another optionally together
wWth the nitrogen atomto which 25 they are bonded a

wG2@7me3sher ed ring which, apart fromthe nitroPENERL0TP01213

may al so conprise 0-1 furtBer heteroatons fromthe
group of NH, N (C, -C6)-al kyl, oxygen and sulfur. WO
2007/ 093365 PCT/ EP2007/001213 30 In a further
preferred enbodi nent, the present invention relates to
conmpounds of the formula I, in which RR7 is H In a
further preferred enbodi nent, the present invention

R R o PR e ghom's o Ebofled s 41

N(OQ%Q%)()B%Q}nonByqﬁ Od?ycsg(r@yc%)rmglméh a ﬂfr&%)th@hffﬁé%en atom, may

koxy- kenyl ,
(dampmg Oad Ryxdghltlpnai lﬁteramtdrﬂs mdb@ifé@tn mimingroup bf exygen, nitrogen and

P 2R B b ieRat Dot Penraduom B s gR g cl B
Er R@’ancﬂn(t Saliauryl, ohe mﬁylf t@lgcayaﬁk&&t(@}a% -alkyl, hydroxy-

€
d]ItI onal [y ‘be”’substitut ed by’ one of noré of

f(@HCa\)\na'rkgl Qub,s@O(R@r),t@ONF%ﬁ(R%Brhyd@ﬁ@ CRARTONNR67)CO(C1-Ce)-

(a@iﬂ@l‘@%ﬁ%’@o@&%ﬁ iﬂaﬂﬂ}’ hydr oxy- (Gi - C4) - al kyl ,

0x0, CO(R37), CON(R38)(R39), hydroxy, COQ(R40),

R53’° I\Bﬁ&ﬂrwﬁ‘—@ra'@%) al kyl , " N(R42) (R43), SORCH3, 15 SCF3 or

Cl -C6)-alkyl; or where the ring system my be
| mmudqrmlymf lope a@(tm:{(?) -Cs)-plkgk, €CARABYRED))g-R60, (C1-Cy)-alkoxy-(Ci-

hﬁf% é{%é&%l)l% @P%’é{ﬂ’m ggggylr%?)w(@léhg l&l‘él)oggrr Rtgﬂytp which they are

(BehdEdBa 436 Ky MmbefedBmbib-165= BESHRCPHicpOwhich] apaffrom the nitrogen

spirocyclic nonaromatic ring which may conprise 0 to
Zatorat BAY awmmsesibwe?cacbldlcmabhqtcm@togxs@ulpctcd fr@ny@é igroup of oxygen,

ere the rin
s 4P s, e potERe s YRRy SR apcpe syptitutcd by
G\.CI( BY, Laylalk LalRy 1K@, -Cy)-alkoxy-(C;-Cq)-alkyl, hydroxy-
(G- %:4) Cfﬁi(ﬁy cn-ypd €r %% Ry @r‘ox‘g Sy drew
oAb s, CORFEIRED) NRGICONS -Cormkriaty SOmC-Coyalkyl
N(R41) CO(C - C6) -al kyl, N(R42) (R43) or SQ2CH3; or
where the ring systemmy be linked to A by =C(R43");
particularly preferably H (G -C8)-al kyl,
(651; €4, 4ab ke pyefelably®)1; 2/ xsphmcalaaytp@efaﬁblyrmabnrveﬁy particularly
nmono-, bi - or spi rocycl i ¢ nonaromatic ring which may
cRtsFabhe00 to 3 25 heteroatoms sel ected fromthe group
of oxygen, nitrogen and sul fur, where the ring system
may additionally be substi t ut ed by F, d, Br, CF3,
N2, CN, (G -C6)-alkyl, O(C -

R58, R59

independently of one another H, (C,-C¢)-alkyl, OH,;

R61, R62, R64, R65, R66, R67, R69, R70, R71

or

independently of one another H, (C,-C¢)-alkyl;

R69 and R70

form optionally together with the nitrogen atom to which they are bonded a 5-6
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C8)-al kyl, (G -C4)-al koxy-(Gg -C4)-al kyl,
hydr oxy- (C, -C4) -al kyl , oxo, COQ(R37), CON(R38)(R39),

wgero3sss COO( RA0), N(R41) CO(Ci - C6) - al kyl, N( Ra@Y/ERAB)/001213

q. T

or SO2CH3; 30 WD 2007/093385 PCT/ EP2007/001213 31

very particularly preferably (G -C8)-al kyl,

(G-C4)-al koxy-(G-C4)-alkyl, a 3 to 10- nenbered

nono-, bi- or spi rocycl i c nonarorrati c ring which may

‘iﬁ&RBér&?an g;!‘b?‘ttﬁé geena é?ga{/% 20! rc%nﬁgnger&;ft mxer

ﬁﬁ}ér@didmﬁ ﬁ@fhadhb prdu T INIS tN-T(GI eg)- zilkyll:oxy@en afdrsulfur;

(G -C6)-al kyl, O(C-C8)-alkyl, (G

C4) - al koxy- (C| C4) - al kyl , hydroxy (C| C4) - al kyl , oxo,

CQ(R37), hydroxy, N(R41)C(XCi C6) - al kyl , or SO2CHSi
4 1, R42, R43, R43’

sl O Gre Feher O e 348 (0 "CS) - al kyt ;10 or

R38 and R39, R42 and R43 formindependently of one

anot her optionally together mﬁth the nitrogen atomto
they are bonded a 5-6 nenbered ring which,

R60 HOHI T, O rsnainis CRo SR B8N NI G o C@@HWLN(@'/@)(BW)

R T

cdndptise 838 or M3 hdtkBato4d Fronrhe, grcﬂfb%faﬂ €0 Rh&H ez[rﬁlhhéf 3-12
endently of one another H (C, -C8)-al kyl;
tlh%mg?

edipngiay @omeyiss futher substitugnts suahse F, Chrlis @?—hQR; NO;, CN,
WEEPQ84b 8538 28 Sl IEE R ALK @ -Cfallyl, 5-(C1-Co)-alkyl, (C1-Co)-
alkyl, (C,-Ce)-alkenyl, (C;-Cg)-cycloalkyl, O-(C;-Csg)-cycloalkyl, (C;-Cs)-cycloalkenyl,
0O-(C;-Cg)-cycloalkenyl, (C;-Cg)-alkynyl, N(R76)(R77), COO(R78), SO,(C,-C¢)-alkyl
and COOH;

preferably OH, F, O-(C,-Cg)-alkyl, N(R74)CO(C,-C¢)-alkyl, SO,(C,-C¢)-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,
Cl, Br, OH, CF3, NO,, CN, OCF;, oxo, O-(C,-Cs)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl,
(C-Ce)-alkyl, (C,-Cg)-alkenyl, (C,-Ce)-alkynyl, N(R76)(R77) and SO,(C;-Ce)-alkyl;

R72,R73,R74,R76,R77,R78,R79

or

independently of one another H, (C,-Cs)-alkyl;

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-(C,-Cs)-alkyl, oxygen and
sulfur.
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R53" R53" H, (G -C8)-alkyl, (C(R58)(R59))q R60,
(C -4)-al koxy-(C,-C4)-al kyl, (C3-C8)-al kenyl,

w@ apra@g3zenl kynyl, CO (C 1-C8)-al kyl, PCT/EP2007/001213
CoO (CH2),," ' -O(C,-C6)-al kyl3p 5
CO(C(R61) (R62))rN(R76) (R77); preferably (C, -Cg)-alkyl,
(C(R58)(R59))q R60, (Cl-C4)-al koxy-(Cl-C4)-al kyl; o
0, 1, 4, 5, 6; preferably 0, 1, 2, 3;

Ina fgfﬁﬁ#r ﬁEJl %meﬁcg%égme@gseg{ 1é:é7enet1no er% R:@rté %;Cr}i' l & g% Sf ng formula I,

ianﬂ;hRﬂrs%) al kyl, OH, R61, R62 15 |ndependently of
one anot her H, (C C6)-al kyl; q, r independently of

Inafﬁﬁﬁe oehed ergboéimegt ) i y
o (e retﬁ‘ce o tl%&rxésenﬁl)n’v&tlogggl)afgs&t% !:1:on(1:%ounds ot;/ Eh’e formula I
in wlN(lFR%} (B@@O 12@ l@@l@@?@)l@ﬂﬂ@)mea@(ﬂsm Co) - al kyI 3-12
menber ed nono-, bi- or spirocyclic ring which my
conprise one or nore heteroatoms fromthe group of N,
R27 Hand S, and the 3-12 nenbered ring may conprise
further substituents such as F, dd, Br, OH CF3, NOZ,
CN, OCF3, oxo, O (C1l-C6)-alkyl,
(C -C4)-al koxy-(Cl -C4) -al kyl, S—(C Co6) - al kyl

B Pl S R Mo S R o
Z@?U&Ql&@@ﬁ W@y{?@ﬂ%?l’ Q0%43818- mé’rﬁbered mono-, bi-, tri- or %plrocycllc

)-cycl oal keny -al kynyl, N(R76)
CODRRTBYic riogH(idch may c@mm;me <0 @ haB@oRioms rselﬁetpélﬁﬂoyl t@eigroup of

Eiﬁgé n&ggeglaﬁ kl}ﬁlg %ereﬁ%%gat%ﬁ%wgy agcij ionally be substituted by one

Sdi"rﬁ&@bﬁ{lie%llé\ﬁﬂg\éﬁbﬁllfhdﬁﬁyFCQITWr'@E; ™\, CN, (@lr @6) alkyl 0-(C-Cy)-
het er oat ons fromthe grou N, and S

3k, G%MB@XH(ﬁgCﬁmlkhlehy gm{CrGérﬂllsyls@%mC&(RW)

%N@l%s)gﬁg&%&% %Noé&d?gﬁgw (R4 )%?6’(56)% %%‘VP@(R%W‘”’)’ SO,CH,,

(SCF, B )S-@, L@(,T)éalkyl (dedvHetd thaHﬁg@ étemmﬁ ) ItrfRéd Yo A =C(R43");
SQ2(C1-Co)-al kyl; R72, R73, 4 R7 R77, R78 10

| RERREIANA fdfos R (O0€,) AN - -k, TERL: Al y-(C.0C -alkyl, (Co-
Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi- 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 substituted by F, Cl, Br, CF3;, NO,,
CN, (C,-C¢)-alkyl, O-(C,-Cs)-alkyl, (C,-Cs)-alkoxy-(C;-Cy)-alkyl, hydroxy-(C,-C,)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl,
N(R42)(R43) or SO,CH3; or where the ring system may be linked to A by =C(R43°);

particularly preferably H, (C,-Cjg)-alkyl, (C,-C4)-alkoxy-(C,-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, NO,, CN, (C;-C¢)-alkyl, O-(C;-
Cg)-alkyl, (C-Cy)-alkoxy-(C-Cy4)-alkyl, hydroxy-(C;-Cs)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl, N(R42)(R43) or
SO,CHj3;



R72 and R73, R76 and R77 formindependently of one

another optionally together with the nitrogen atomto
wokiociodsshey are bonded a 5-6 nmenbered ring wWhPCIEP2007/001213

apart fromthe nitrogen atéim my also 15 conprise 0-1

further heteroatons fromthe group of NH,

N-(C, -C6)-al kyl, oxygen and sulfur. Thus, according

to one enbodi nent of the present invention, conpounds

i BB R B e SOEE S R
ahenb&edimoo RBS)dor %ﬁécychw dd&r@ﬁé’mét@ rikghWhizh Kﬁ/dy comé)rlse 0to3
(C -C8)-al kyl, (C, -C4)-al koxy-(C,-C4)-al k

(@@r@?maﬁﬁéﬁw fromcthe emppaf R’Wﬁﬁln; nifrogen 19@1fn’ervﬁ@ree@e ring

C n
s r%addlﬁ&{ang e 8&%&@8@5 g,rc(:)lat%‘gﬁg(bo-gqagh@gg c??co _Cy)-alkyl, (C-
5 tOY-atkoxy CoiCy)-alkyQ @pdrory A€ paeRralRyidosdy | FAR3 7Whed@xi he
¥ additiopal I'y be substituted by one or
nk;@%uaéomecooq duRPLabst 1 tuents: F, O, Br, O3,
(C -C6)-al kyl, O (C -C8) WD 2007/ 093365
PCT/ EP2007/ 001213 34 al kyl ,

R35,[RGi6; RA7,-R3& 839, R40, R34) R42 KRA3, RAgdr oxy- (Ci - C4) - al kyl
oxo, CQ(R37), CON(R38)(R39), hydroxy, COQ(R40),
Nﬁ&i‘cbkh@qﬂ@of%é amdthot H, (N R4 PAKRRA3) . SO2CH3,  SCR3 or
S Co6) - al kyl ; or where the Ti ng system may be

0 or |inked to A by =C(R43"); preferably H
hydr oxy- (Ci C4) - al kyl, (C1-GCs)-al kyl,

(G - C4) al kyl, (C2 5 Cs)-al kenyl,
R38§@2R%;R42 %?@i%“ﬁ a 3 to 10-menber ed nono-, bi- or

4fp|ro clic nonaromatic ring which may conprise 0 to
OB 1 lepaAdsAiY SLpRscHother PBiATEHE pedisp i (6% Jigeen atom (o which

e
A 8 SRS B ffered B GhlchC b Yort ¥ Lo, may also
@Imprice O%WMEM}dtcroﬁom@ﬁoﬁsbhe ardupl of NH, N-(C,-Ce)-alkyl, oxygen and
(Cif-UCA - al koxy- (G -C4) -al kyl, hydroxy-(C i-C4)-al kyl,
UCEOCE37), CON(R38) (R39), hydroxy, COQ(R40),
NéR41) Gi - C6) - al kyl ,
35, R36, R37, R38, R39, R40, R41, R42, R43

15

are preferably independently of one another H, (C,-Cs)-alkyl; and

the group O-L-Q:

20 R

preferably
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10 N(R42) (R43) or SO2CH3; or where the ring system may
be linked to A by =C(R43'); particularly preferably

WOHR00009336€8) - al kyl , (Cl-C4) - al koxy- (G - C4) - al kyPCT/BPBOT/001213

R53’

R58,

R61,

R60

10- menbered nono-, bi- or 3%pirocyclic nonaromatic
ring which may conprise O to 3 heteroatons sel ected
fromthe group of oxygen, nitrogen and sul fur, where
the ring systemnay additionally be substituted by F,
a, Br, CF3, N&®, CN, (G-C6)-alkyl, O(C 15

Cs) - aIkyI (Cl -CA4)-al koxy-€C | C4) al kyl ,

hydr oxy- (C| 4) - al kyl, oxo, [CO(R37), CC]\I(R38)(R39),
hydr oxy, COQ(R40), N( R41) C -C6)-al kyl, N(R42) (R43)
or SO2CH3; very particula preferably
(G-C8)-al kyl, (G-C4)-alko -C4)-alkyl, a 3to
10- nmenbered nono-, bi- or §pirocyclic nonaromatic
ring which may conprise 0546 3 20 heteroatons

sel ected fromthe group & oxygen, nitrogen and

sul fur, where the ring systemmay additionally be
substituted by F, d, CF3, (C -Co6)-alkyl,

@ d(@lfﬁ;%n@l &§R58()§459§§4lmi K%%ﬁo@@%%b%‘lkyl (C3-Cg)-alkenyl,
NCR'QS)@@Q/@'I CO (Gt EyHalkybrCEERBLR -0 6 1 1R3FalkR36, R37,

Fﬁ@m@?%@?‘%@é&ﬂﬁ% o Ra6 and k89, 'Ri2 and RA3

formindependently of ane anot her optiaonally toget her
e RTARe G g (G HDUES DRI, (GoCeraos & tonaby
5-6 nenbered ring which, apart fromthe nitrogen atom

may al so conprise 0-1 further heteroatoms from the

group of NH, N (C, -C6)-al kyl, oxygen and sulfur; and
\@12@037/409353@&fB@5YyEPZQ@73/ @Qﬁﬁﬁﬁrlylb&féﬂablygﬁ o va-pra@wularly

OO O NNRS3 NR53 5 preferably N
preferably 0;

R59

independently of one another H, (C;-C¢)-alkyl, OH;

R62

independently of one another H, (C;-Ce)-alkyl;

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

OH, F, O-(C;-Cg)-alkyl, CN, COO(R78), N(R74)CO(C,-C¢)-alkyl, N(R76)(R77),
CON(R72)(R73), SOy(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 may comprise further substituents such as F, CI, Br, OH, CF;, NO,, CN,
OCF3, oxo, O-(C-Cg)-alkyl, (Ci-Cy)-alkoxy-(Ci-Cy)-alkyl, S-(C,-Ce)-alkyl, (C;-Ce)-
alkyl, (C5-Ce)-alkenyl, (C;-Csg)-cycloalkyl, O-(C;-Csg)-cycloalkyl, (C;-Csg)-cycloalkenyl,



20

25

R53" R53" H, (G -C8)-alkyl, (C(R58)(R59))qg R60
(Cl1-A4) - al koxy-(G -C4)-al kyl, (C3-C8)-al kenyl ,
wQ aBvag3zeal kynyl , CO (Cl-C8)-al kyl, PCT/EP2007/001213
CO (CH2) o' - O (C1-CB) - al kyl 3310
CO(C(R61) (R62))rN(R76) (R77); preferably (G -C8)-alkyl,
(C(R58)(R59))q R60, (Cl-C4)-al koxy-(C,-C4)-al kyl; o
3, 4, 5, 6; preferably 0, 1, 2, 3;

| r I r
r o tI’y" o * A 6P’
p@é‘?é% AGIRGEL B Ll PARANIRITP S o6 shuprgeran
hind(c@eH@) al kyl , C]—| R61, R62 20 i ndependently of
one anot her H, (Ci C6)-al kyl; q, r independently of
0 )- 2
808 150,65 Gy TR R B 2

Qo bered moNQ-R’M)O@GIn@c—yCBc) mag kpich rN(Wﬁx);(rR? Bhe or more heteroatoms

PN MT 2y SORAS, AP e S O s

nor Br mecwm%scﬁr @mps n?xog DOUR-&)- amyl Qcag)-skoRfLdc b?) alkyl,

3-12 5 nenber ring onprise further Subst it uent
G iCalk], (Qr-Coprlkerth (Coica). aligyl, BKRT6)EHT ané $62(Cr-Ce)-alkyl;
O (C1l-C6)-al kyl, (C, -C4)-al koxy-(C, -C4)-al kyl,
S-(C -0C6)-alkyl, (CG-0C6)- alkyl, (C2-C6)-alkenyl,
R72,R33; k9, mkqalkvs O (C3-C8) - cycl oal kyl
C8) cy cl oal ke O (C3-Cs) -cycl oal kenyl
Qti\/@m)(

(3

(mep@asienalmf Qp¢ an CrEE)-alk R78),

S02(Cl-C6) -al kyl and COOH;, 10 preferably OH, F,

O (C1-C6)-al kyl, N(R74) CO(C, - C6) - al kyl,
R72§Qﬂ(¥31-R@6)ana|W| 3-12 nenbered nono-, bi- or

spirocyclic ring which may conprise one or nore

et sy b

ondently phena anethsr eptirnatly tegethes withghe aitrggenatom to which

107 NIRRT UGy o o

(dompoag Oal fuetkyr Keero&idms @tokey the grdup, of B8X - M(RYICy)-alkyl, oxygen and
(C2-C6) - al kenyl, (C2-C6)-al kynyl, N(R76)(R77) and

soMue, - c6) - al kyl ; 15 R72, R73, R76, R77, R78

i ndependently of one another H, (C, -Cg)-alkyl;

Thus, according to one embodiment of the present invention, compounds of the general formula

Ia are preferred

in which the meanings are:

B H, N(R35)(R36), hydroxy-(C,-C4)-alkyl, (Cy-Csg)-alkyl, (C-C4)-alkoxy-(C,-C4)-alkyl,
(Cs-Cyp)-alkenyl, (C,-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 substituted by one

or more of the following substituents: F, Cl, Br, CF3, NO,, CN, (C,-Cg¢)-alkyl, O-(C;-Cs)-
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or R72 and R73, R76 and R77 20 form i ndependently of
one anot her optionally together with the nitrogen atom

WO 000mpIsks t hey are bonded a 5-6 nenbered ri ngP@HVERTD07/001213

apart fromthe nitrogen atém my also conprise 0-1
further heteroatons fromthe group of NH,

N-(C, -C6)-al kyl, oxygen and sulfur; where the
remai ni ng synbol s and radicals in the general formul a

|
DTS kL GIEL RO farf TR CondRu S BA3TR NG
o@ONnemem)aiydfmyuab@(kboy\&(aao)ﬁmm%lkyl N(R42)(R43) SO,CH,
PCT/ EP2007/ 001213~ 37 BSA S O R~ R N_R53'

q ISpC1-Gad-alkyl; qrvhggs @ﬁrmadyss@nsnaé/rhf lgﬂ%s@&Auhy 1%43)

é@?ﬂ%&ﬂH“@Wk@? CrEPR R ka5 @ RTRI R i,
F(E@-faﬁ(e&bll YCACh)-dliB)nydlakdyio, 10paeibergd arony-, bi-efrepabdy¢lic nonaromatic
methyl. In a further epbodi nent, the present invention

rré‘}ga‘b’]é@h M3y compaishi &0 heteraatons seleted from thy acowp ¢f qxysen, nitrogen
Zanl sfoﬁr, Qh@llecthe nh§ S)Qté?\y mal)_f| a'd&ﬂ%élf}hbet ﬁ%stﬂﬁ%ﬂ'b@qﬁ‘i A8, CF;, NO,,

CN, (C,-Cg)-alkyl, O-(C,-Cs)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-C4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl,
N(R42)(R43) or SO,CHj3; or where the ring system may be linked to A by =C(R43");
particularly preferably H, (C,-Cg)-alkyl, (C;-C4)-alkoxy-(C,-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;, NO,, CN, (C,-C¢)-alkyl, O-(C;-
Cg)-alkyl, (C;-Cy)-alkoxy-(Ci-Cy)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Ce)-alkyl, N(R42)(R43) or
SO,CH3;

very particularly preferably (C,-Cg)-alkyl, (C,-C4)-alkoxy-(C,-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, (C,-Cs)-alkyl, O-(C;-Cs)-alkyl, (C;-
Cy)-alkoxy-(C;-Cy4)-alkyl, hydroxy-(C,-C4)-alkyl, oxo, CO(R37), hydroxy,
N(R41)CO(C,-Cg)-alkyl, or SO,CH3;

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

or

independently of one another H, (C,-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-(C,-Cg)-alkyl, oxygen and

sulfur; and



A" a bond or a linker having | to 5 nenbers, where the
nmenbers are selected fromthe group consisting of O,

W®&200%023360N( R31), CO, C(R32) R(R33), resulting i PICHEP2007/001213

chem cally reasonable 15 Badical; preferably a bond
or a linker having 1 to 4 nenbers, where the nenbers
are selected fromthe group consisting of 0, SQO2,
N(R31), CO C(R32)(R33), resulting in a chemcally
reasonabl e radical; particularly preferably a bond or
a linker having 1 to 4 nenbers, where the nenbers are

the g?flipS®eQt ed fromthe group consisting of 0, SQ2,

N(R31), CO C(R32)(R33) resulting in a chemcally
reasonabl e radi|cal, where the |inker has no CO 0 or
CO O groups; 1 i ndependently of one anotker H
(C1-C8) -al kyf; WO 2007/ 093@65 PCT/ EP2007/ 009213 38
R32, R33 independently of ¢ne another H,

(Cl-06)-al
radi cal s gnd groupsiin t
formula | entjjonad nmeaningss
compounds of "the T nvention o e dener al Normul a |
can be prepared in analogy to processes ghown to the
skilled worker. Suitable processes for d?eparing t he
conpounds of the invention of the general fornula I
are mentioned by way of exanple below (see in

s prefeRdlyicular 10 methods A, B, C D, El, E2, E3, F, G H
|

10

20

, J, K L, M N O P, Q R S T, U V, W X Y, Z
AA, BA, CA DA EA FA GA f&" IA JA KA NA OA
PA, QA, RA and schenmes | to 13). A novel reaction
sequence for preparing the gonpounds of the invention
of the general fornula | ¢l udes the foll ow ng
steps: 15 i) reaction of an tic ortho-am no
carboxylic ester of the genepal formula (I11) with
di met hyl f or mam de di net hyl dcetal to give the
correspondi ng am nal of tH?® general fornula (I11): O
H3C OCH3 O ~A X RN~ g X B OCH3 H3C OCH3 B/ A

R53’ H, (C,-Cg)-alkyl, (C(R58)(R59))—R60, (C-Cs)-alkoxy-(C;-Cs)-alkyl, (C3-Cg)-alkenyl,

(C3-Cg)-alkynyl, CO-(C,-Cg)-alkyl, CO-(CH,),-O-(C;-Ce)-alkyl,
CO(C(R61)(R62))N(RT76)(R77);
preferably (C,-Cg)-alkyl, (C(R58)(R59))4-R60, (Ci-Cq)-alkoxy-(Ci-Cq)-alkyl;

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

R58, R59
independently of one another H, (C,-C¢)-alkyl, OH;

R61, R62

q,r

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

independently of one another 0, 1, 2, 3, 4, 5, 6;
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OCH3 2 NH2 R N (I'l) (I'll) (N-CH3 CH3 20 ii)
reaction of the resulting amnal (Il1l) with a
wa@oedsipizes ed primary aromatic amine to give a PETERZN07/001213
pyri m dinone, and iii) wherBé appropriate further
reaction, resulting in conmpounds of the fornmula I: WO
2007/ 093365 PCT/ EP2007/001213 39 RR OH2 NQA
R-,,, - XOR R. BOCH3 (IV) "ARXN21 NQ(1)
¢ RN(IIl) --CH3 1R i" CH 27 3 The synbols used
in the conpounds of the forrmulae Il, Il and IV have
R60 tOH, R M?n@s}-alkplnﬂﬂ\b mmmgymmmmr)]m,L@g,an«yl,tmms)(mn,
er or.nu . 5 pendi.ng on the substitution )
OO T T Girieh 41| 20N fapemanos B 6 FBITEyclitging which
' : [ [ t
i R B iGR: SO A G QN WL 08 the 3-12
imembered ring emgsompyisevfuzther sybptitaprts alch asik, @1,d&r; OFh CF3, NO,, CN,
0 inth esjr c nds of the neral f la |.
QP 4Getrsmkdofior Voo g AR G Comtot €-Co-
I Amely v S (©f i
B G g Ry B O O e RS R Cy Sy Loatkens
dP-(€ailCd)-sytchpdkengl (Gelh)-abytyhaN R 7TOpR7d), GO 78),HH0,(C,-Ce)-alkyl
st %rc?éag_subst ances enployed in the steps, are known
tot kill ed worker bel ow and nenti oned by way of

his invention further ' relates to the uSe of conpounds
chermbered oron, bi-lor apidodyhbé ring hhiamenc®ucdnise one or more heteroatoms

from the group of N, O and S, and the 3-12 membered ring further substituents such as F,

Cl, Br, OH, CF;, NO,, CN, OCF;j, oxo, O-(C;-Cg)-alkyl, (C,-C4)-alkoxy-(C;-C4)-alkyl,

(C-Cg)-alkyl, (C,-Ce)-alkenyl, (C,-Ce)-alkynyl, N(R76)(R77) and SO,(C;-Cg)-alkyl;

R72,R73,R76,R77,R78
independently of one another H, (C,-Cs)-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-(C,-Cg¢)-alkyl, oxygen and
sulfur;

where the remaining symbols and radicals in the general formula Ia have the aforementioned

meanings.

In a further embodiment, the present invention relates to compounds of the general formula Ib
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conpositions as MCH receptor |igands. The MCH receptor
ligands of the invention are particularly suitable as
wore@alogddes s of the activity of the MCH 1 R TheCT/aPm®orn601213

MCH in regul ating the enerdgy bal ance has now been wel |
docunented (Qu, D. et al. Nature 1996, 380, 243-7;
Shimada, M et al. Nature 1998, 396, 670-4; Chen, Y et
al . 20 Endocri nol ogy 2002, 143, 2469-77; Endocri nol ogy
2003, 144, 4831-40; Review. G _Hervieu, K Expert Opin.

Ther. Targey 3, 7,0895-511R shi, Y.|\ Peptides
2004, 25B° 1608+ 11))- al so i ndi | onsg,t hat
MCH ant agoni s ial_J e on
centrally g [ uch” as\Jjor exanpl e,

anxi ety states, (Bor owsky, B. et al(lb)
Nat ure Medicine 2002) @8,/ 825-30; Review. G Hervieu,
Expert Opin. Ther. Tampgets 2003, 7, 495-511; WO
2007/ 093365 PCT/ EP2007/ 001213 40 Chaki, S. et al.,
Drug Dev. Res. 2005, 65, 278-290; Dyck, B., Drug Dev.

. Res. 2005, 65, 291- 300). upds of this type are,
mn W}b‘g} redicglsang grougs t"éB!eé?OF‘BP“%g‘ptg? g‘%ﬁ"ﬁ‘&ﬁb h&ﬁ%lﬂt?rar%oremem‘oned
memﬂﬂgyention of 1. Obesity 5 2. D abetes nellitus,
especially type 2 diabetes, including the prevention
of the sequel ae associated therewith. Particul ar

,aspects in this connection are . .- hyperglycem.a, 10 -
Rs3 TR Dcoamonds of the Sl 1 Supfeihte (CYES ik Soitarty preferably
methgl ucose tol erance, - protection of the pancreatic R
cells - prevention of macro- and m crovascul ar
di sorders 15 3. Dyslipidenias and the sequel ae t hereof
h as, for exanple, .atherosclerosis, coro heay t
In a (i1l Stabodimint o hg hesetnidyenBpR ites © opipoaditihe forptla te
those (but not restricted thereto) which are
characterized by one or nore of ,the fgllow ng factors:
- high plasma troighyces de céhBantrafR ons, high
post pr andi \£ [ [ ncentrations 20 -
| ow HDL chol este Vari ous ot her
condi ti ons which i ot_ﬁﬁ_ t aboli®)c
syndrone, such as:

r ol

in which the meanings are:

A’ abond or a linker having 1 to 5 members, where the members are selected from the group
consisting of O, S, SO,, N(R31), CO, C(R32)R(R33), resulting in a chemically reasonable
radical;
preferably a bond or a linker having 1 to 4 members, where the members are selected
from the group consisting of O, SO,, N(R31), CO, C(R32)(R33), resulting in a chemically
reasonable radical;
particularly preferably a bond or a linker having 1 to 4 members, where the members are
selected from the group consisting of O, SO,, N(R31), CO, C(R32)(R33) resulting in a

chemically reasonable radical, where the linker has no CO-O or CO-O groups;

R31 independently of one another H, (C;-Cs)-alkyl;



- thronboses, hypercoagul abl e and prothronbotic stages
(arterial and venous) - high blood pressure 25 - heart
wo adoreeBesuch as, for exanple (but not restri cPEEP2007/001213

thereto), follow ng nyocard@Bal infarction,
hypertensi ve heart di sease or cardi onyopat hy 5.
Psychiatric indications such as - depressions 30 -

anxi ety states - disturbances of the circadian rhythm
R32zgﬁffection di sorders WD 2007/ 093365 PCT/ EP2007/ 001213
’ schi zophreni a - addictive disorders Formul ations
Snddpendeninlyif oaé avotb@M,qUNEphkERIORIIGR(C,-0gcsBg@ary to
achi eve the desired biological effect depends on a
nunber of factors, for exanple the specific conpound

N e L R
5  aforefiRadoned rgean@igdl |y in the range from0.001 ng to 100

ng (typically fromO0.01 ng to 50 ng) per day and per
10 kil ogram of body weight, for exanple 0.1-10

el
The (R4 ACYE i RO RTRE e ThplTR | O b Epar Ry 10
processdstkabivw tb dwauliﬂieldlvsdrkafreﬂulaable protessésdfior plepdringitpe tompOithds of the
n r. kil rom.n [ I fusi on
inverg%lnﬁlt}&%eng% Eaglarr)gmeﬁggrggl \gyyct ﬁ?{gﬁ%ﬁlerﬁegf ?see in particular
r . 0 I f
10 meth%sa}ilpbec B! @an%,?Eﬁlnlt@eérq{]l Jﬁ?eL té%gggér#aip &m Hng' W X, Y, Z,
AA, BAamzN é}A fEm,rﬁA Gy, Mar, 18, IJMKAINA adt, P\AeQAqgh‘edndamhemes 1to 13).
15 Thus, anpoul es for injections may contain, for
exanple, from1l to 100 ng, and singl e- dose
A nob " E‘&b‘n@h 5 ng O?P e%@xnnéjﬁxe%g Bhnccfs%rf% lﬁ{léﬂtilo}ﬂ’ofﬁjr&cééneral formula
as, for exanple 'ets or psu es, contain
I inclades tbx fotlpiveng $tepmm 0. 05 to 1000 ny, typi caI ly from 0.5
to 600 ng. For the therapy of the abovenentioned
condi tions, the conpounds of formula | may be used as
iy 1 h@a@RIRTURArorhdtR&riho-dMiho theyxalcsiRE Qf@k%bhéfal frht (11) with
formof a pharnmaceutical conposition with
acdnmtla/ﬂﬁoen@ondcalnmctbyl acThabtocgive the rcormsptondmg atmn,ni oéthelggneral
%@ﬁhﬁgbﬁ'ln the sense that it is conpatible with the
edi ents of the conposition and is not
harnful for the patgent’'s health. oihg carrier may
3\ 3

/A X /N‘_< A X
B\ J/ OCH; HC ocH,_ g” \ J “ocH
2

O

R NH, R? N
(1) </
(1) —CH
ch/
20 i) reaction of the resulting aminal (III) with a substituted primary aromatic amine to give a

fused pyrimidinone, and

iii)  where appropriate further reaction,

resulting in compounds of the formula I:
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be a solid or aliquid or both and is preferably

formul ated with the conmpound as a single dose, for
we@modBens a tablet, which may contain from OPOB®#1007/001213

95% by wei ght of the activedingredient. O her

pharmaceutically active substances may |ikew se be

present, including other 25 conpounds of fornula I.

The pharnmaceuti cal conpositions of the invention can

be produced by one qof the,known pharnaceutica

met hods, whi ch esseft\ allﬁ consist of mixing the

ingredients wth phapse

carriers and/or g ’

conposi ti ons ®f the iN

dhar maceut i cal
ion are those suitable for

or ap eet al ) topical/ pereral 30 (for exanple
sgbl i NG ‘ arfenteraR (for exanplE subguRaneo N
intra ,_intradefiMal or BAtra eno %

adn1ﬁ?stra‘|on atHt-hough—t-he—wost sul

adn1n|str33|on depends in each imd the
nat ur eqign se&g&jty of the condition to oéﬂgr at ed\apd
on the natJ¥e 2007/ 093365 PCT/ EP2007/ 001 42 B
the conpomnd of fornmula | used in each case.R Coated
formul ati ons and coated sl owrelease fornulations
The sghmlsh@b@ ngthwcbmbauﬂda%fmeafaﬁma&IOfn IuliHﬁIV R¥Rthé Rianings
reference is given to acid- and gastric
mentjoned ebaveshn selatian tbahargdngral dermulsli t abl e coat i ngs
resistant to gastric juice conprise cellulose acetate
pht hal at e, pol yvinyl acetate phthal ate,
DepefdihE @0)RE Qb¥lifEbh phteeh bE{he 8mpBimBIAtiR: EenafffA@Muli, the desired
pol ymers of nethacrylic acid and met hyl nethacrylate
compoundsase eblohgd wireetiit af&ealthqone@@wman siepdl)fara forth¢r reaction (step iii)) is
neces%gre/hMeré Efprbgrn htlRY (I)rggr to'd hetélfg esne%fc gi%un S cif t]e)c—l: %ente§al formula I.

capsu cachet & HeUe

SuitabRlrt&ti9n andlﬁblhsefbs carﬁ}aﬁ@omfthd\dﬁdﬁhdlﬁ@ Bepd GSthe afodkahériReled process

anmount of at |east one conpound of fornula I; as
are kpywiei ke the skillgd #etheds: as sol ution or 10 suspension in

an agueous or nonaqueous |liquid; or as an oil-in-water

or water-in-oil erulsion. These conpositions may, as
Prefealet e mibydiments e, stdp@ a@;r»esﬂla:{setﬂe pieparasiors of thalslagting substances

phar maceuti cal ich includes a step.in _which

emplpyed indkq Veps ﬁrgrk@awe ﬁ? th&rfhﬂ{eﬁémfb?rrhe@w aghmenfiangg by way of
exam@ﬂﬂ%‘ Efd scRimQMnd MetARsCarRialpfigal 1 ngredi ents) are
rought 1nto contact. The COMpoSi tions are general ly
produced by uniform and honpbgeneous m xi ng of the

This gﬁ;b ve ugtgfr:rerg agegtrt? trur;e gf Léﬁgﬁpgﬂg {hg ,rg"oré%g% eqc] %glr pharmaceutical

comp%@ﬁ‘n%ﬁga§ M@?&%ﬁ@f %an-(ll_pulshe NieH r%f‘%lﬁﬂ;rll%’an@s 1RO REn G are

be produced by conpressing or a po er or
partigiatydugtgblefas h’w@utamrpoﬂtlnd acthyeofehaMﬁH)le ate with one

ddi t I dj ent ed t.abl et
he e ATMBHEESS bRt B EEbH® R BEP FEY BB . ctat
Natuf&r%s}mz@7 Slﬂhaﬁ%@m)ét%l NatReWdes 196, §TRMUEIRS:, Y et al.
wher e ags opriate mxed with a binder, glidant, inert

Endogiihelegy 163, 266%—7(70En¢mrleg>log)a29%5}42@4831 -40; Review: G. Hervieu,

Exoeftiba ol BeQs 287 Bt Sl oy e Ay 25 s

There are also indications that MCH antagonists can have a beneficial influence on centrally

Q 0

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;



20

25

30

t he conpound, which is in powder formand is noi stened
with an inert liquid diluent, in a suitable nmachine.
web@rmedseut i cal conposi tions which are suitabl BCT/8P2007/001213
peroral (sublingual) adm ni48tration 25 conprise
suckabl e tabl ets which contain at |east one conpound
of formula | with a flavoring, normally sucrose and
gum arabi ¢ or tragacanth, and pastilles which conprise
: a t S
Chald & e RTBHD Bl Ref J0UL 85 ARPERLEHER 151 0RR Bl R efbos, 65, 291-
300)conpositions suitable for parenteral adm nistration
nprise preferably sterile 30 aqueous preparations
Commun&ﬁ of BusyPo A R@Giﬁb‘!ﬂJWcFUBPbIP &rr‘rm HegtmepjaAndfpr prevention of
1 Bprably isotonic with the blood of the intended
' reC|p|ent These preparations are preferably
adm ni stered intravenously, although adm nistration
may al sq .take place by _subcutaneous, intranuscul ar or

2. Digdessomaitivsantaeh epdd dmboissaneuding therhrevepiipial the sequelac
| ese preparations can preferably be
a%%%%tgégagywn xing the compound with water and naking

Parti¢ular aspesatd inithiy conmedtiomarest eril e and i sotonic with
bl ood. Injectable conpositions of the invention
'QéPFéglé(F?‘?‘acont ain from0.1 to 5% by wei ght of the
_%Fllo\(, er‘r‘tqm%iﬂﬂlres%tfngé‘r maceut i cal conpositions
sul table for recta mnistration are preferably in
-mhmowanmmoﬁgh&bngbkxﬂmse suppositories. These can be

produced by m xing at |east one conpound of the
- PHERIOR Oft}WRaﬁchﬁ‘éc Brelfore conventional solid

??erv%t?cfrﬁofrﬁé’crr?ur gfmlfgo vt dWtdefy . and shaping the

esulting mx armaceut1 cal conpositions
suitable for topical use on the skin are preferably in

3 ﬁygﬁ@fé%{l%%@)rh%' SCSETRS BrEO AL dahOBImAlo aipeinsglerost, coronary heart
dgﬁ%sr n%ﬁ’rmasculgpﬁﬁg fersRR )éﬁk@ﬁéll?gf)sg LB{P( ‘Hbtsre k&8 MY r&t0) which are

I nat ons two or nore ese subst ances.
chirectadzeddvey anegrr edtire of the foliraniag &dtorspresent in a

concentration of fromO0.1 to 15%Db | ght of

- ghpGSTE Py Cor e ORGP, Bigh poupiatBbap S R
Ak igibp@t i on is al so possible. Pharnmaceutical
conpositions suitable for transdermal uses can be in
- lIohveiPbrcholeftesil ngheenpatiavthes whi ch are suitable for

| ong-termclose contact with the patient's epiderms.
Such patches suitably contain the active ingredient in

4. VBRiogd oMEHERdRIoNS WHidHRaybe moa&e@uﬁ&qn@&e%sn@syndrome such as:
ap ropriate, dissolved and/or dispersed in an
omboses, hypercoagulable and prothrombotlc stages (arterial and venous)
- high blood pressure
- heart failure such as, for example (but not restricted thereto), following myocardial

infarction, hypertensive heart disease or cardiomyopathy

5. Psychiatric indications such as
- depressions
- anxiety states
- disturbances of the circadian rhythm

- affection disorders
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adhesive or dispersed in a polynmer. A suitable active
i ngredi ent concentration is about 1% to 35%
woe@erahd y about 3% to 15% A particul ar possP®i/EP1097/001213
is for the active ingrediedl to be released by
el ectrotransport or iontophoresis as described, for
exanpl e, in Pharnmaceutical Research, 2(6): 318
(1986). 25 The conpounds of the formula I are
di st.i ed by beneficial effects on lipid
né%gkgﬁﬁéﬁg and they are particularly suitable for
-wedddlivtive dikoederon and for maintai ning a reduced wei ght
after weight reduction has taken place in mamal s and
as anorectic agents. The conpounds are distingui shed
ective MCH R ant agoni sts by their low toxicity,
anﬂﬁéﬁﬁaall effect on 30 netabolizing enzynmes and their
few side effects. In particular, preferred conpounds

of the_  invention are notable for | ow hl ockade of th
The ampynt oha perpound pt fernuls baccepsant Wrachigve Higpslssirsd lomweh%ffect

neh S b R S5 Bl U AR s e

the nfA@E OERRB T AGLR iﬁd thélbllphakdmdem»hlotf die meiertl Dherdaity. dobbés generally
Vi Vo

har colo cal effect o e chieved in
in th%) gage I 8 Iagtt%ﬂg%fn& (tygﬁlﬁ o 401 e ﬁo\r/5<9rﬁl'g per day and per
loghLr b LS4 LR 1 TDR ARTBRA NGBS SIROA o
exan@leanmﬂlecrange fecot 00O 1 inngytoeldd engtls, wWhichtdas suizabdy beddministered as
mfusgg%;(l}%%éulgngﬂss :qg r].])tpglfl gEe%ng Itagd })%rﬁgw?lr@re S{c_;ltie %&huxréll‘lsmn so?utlons for these
t
358 RIS BIEE BRI 71 BPESESRP o, P B
mllllkme rSglygle doseo ey cotairh éoramxgmples fromnkdmgttd lllQ glof glae 2tc4)ve ingredient.
uction or se. t hose

Thusy GHEFs eGP FPbFORAE: [ ERPEnto SO fp Loy ginele-dose

form@RtibMCWEIRR 85h EAARKINRtdréd S4By, A0S ad) ®r dx8RAPIL bR or capsules, may
enl argenent of the 10 fat depots and a normal calorie

contalmtfak@alr@é@ $romp 045 te 4o mgntypicalih&ome.5 d:a@ﬁﬂmgdfortthmtherapy of
unds ar ta for
the B AR o Ry ST R e Bt fob Pt TSl bl e gpmpound
1tselﬁ5@t&ﬁ@ M€ pref€riaBiftin éHe @Hﬁ%fﬁbharﬂh@e&@ﬁp@#ﬁmlt@hﬁmh an acceptable
further suitable for the prophylaxis and,
carrigzaf h¢ earrier mugtopf course, bq@a@m@b{c lrbtﬁlets?rpsé tha ltdls sprapatdle with the
other m%;%d%‘eol%%lf il OSImé)a?irt]l%n and js djs rho 'i-nrﬁ hzll ﬂ)gt ;%tlgntnseﬁe%?g 'l'hc'e carrier may

the nent ["ood pressur

be a §aNidradiquider bith Bndis pesferabli foanlated withethe oompaottdsas @fsingle dose,
the invention can be adm nistered alone or in
for example ang fabletywvhigh g1y coptappirem 0:QH%% 5% by weight of the active

mgre@fbﬂf rq’cﬁ&J ;gx%‘n‘ ehé(cal"l‘i ta'ﬁ{\gecsfu%?t%@e@ Gy MAWER it Esent, Hcluding other

compounds of formula [. 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 the condition to be treated and on the nature
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20 net abolic disturbances or disorders frequently

associ ated therewith. Exanples of such nedicanents
wae@7Dh933edi canents whi ch | ower bl ood gl ucose, PCT/EP2007/001213

anti di abetics, 2. active i4agredients for the

treatnment of dyslipidem as, 3. antiatherosclerotic

medi canents, 25 4. antiobesity agents, 5. anti

i nflammatory active ingredients 6. active ingredients

of thé chmécﬂ [%"?(%ﬁng? sl%g ér??alﬁzé nangﬁ?tggggr%glée{tlc\?é and coated slow-release

fomhlﬁ@br@ﬂlﬁﬁ@oﬂg&htlﬁlh ¢hd freaéweRtof e iRl €ioh! PREEr&Hc@ IS iR En to acid-
30 9. active ingredients for the treatnent of heart

and gagfric jpise-zaseptand formeyatipas. ﬁvg%la Ce#ings Fesistanh éo gasirin jyingtcomprise

celluﬁ‘)gcd écg:iaég Pﬁt}‘lglg{e\,/\p({ﬁﬁ Ir];P/ a e es l%gg?}ﬁlgcgéggoé)?/Ymetﬂyl%‘g?&lgse phthalate

and alH(EMcﬁRﬁ%&/s%]:&ﬂ&crﬂﬁ atid andahéthd maBacegdarnt s for the
treat ment neurodegenerative conditions 12. active
ingredients for the treatnent deseases of the central

Sultagﬁe tﬁﬂng%teﬁ%%tl ﬁégg}%tlﬁlgsﬁ{o'r&earl] 5@% n?%fea_ﬂg{l Tha % {.15}]% form of separate

units adc;h ot favexarhgle, @asuled ichdherss sxﬁ:k'a’llsieyab(baslonbuablmnbadheﬁ which contains
with the con‘Founds of the |nvent|on of the formula I

a defingd garoppicafiah teastaane sompopnd of formela Lfsmoweesr granuisseas solution or

suspe‘?lg Gh an Bl &t r'i(ﬂlta ?ilgﬁlheo ta'n\f)‘?l 1lnr\9£t91d(5r%ter -in-oil emulsion.
| nat | can e elt by separate

Thesadcmlmsstﬁdmhmaym as)iilrdaﬂg mtlonﬁd bmglrepaheé by any suitabée pharmaceutical

in the for of conbi nat oducts in

t on
meth @%%an%pm %twndvhlg?&he@ét%@g@ feahind e garpicbGUHEh gy consist
of on@ 0 m]c)Qe RRAGSRS ﬁl‘é?éd‘f'@ﬂts) QF&EIB% n%'lft iMg: co@é@t@b@ Softpositidrls Ufe generally

I ngredi ents sultable for nation products are
produded bgainfempand mmome«)ldsl rabma’(g afshevdtivie imgrediemnvittom Bquidrand/or

t he. Rqt . i st. 2 t ht -
finel, 45 640 ek Ane ik MEotaonedinafpad e et IGueor prample, a
table & U@%S‘ddeb@ b§ ceRPRssid8PhBIdids a ﬁ(N/delr loP Eﬁnuie@%fﬂe REmpound,

agents which are nentioned in the Rote Liste
where Apgropratg 8vithime tor pfore additiertal ugredlemgtﬁr Eoimpuessedriahtetsomande produced

.ei pafter osed . n t USP Di ctionar f
by e IR o Pipo a1 SrARTRe kB o Toe o frtdgbfpor granules,
wherE@g¥pridte maQ&ilwith 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 I 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.

Pharmaceutical compositions suitable for parenteral administration comprise preferably sterile
aqueous preparations of at least one compound of formula I, which are preferably isotonic with
the blood of the intended recipient. These preparations are preferably administered

intravenously, although administration may also take place by subcutaneous, intramuscular or
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Anti di abetics include insulin and insulin derivatives

such as, for exanple, Lantus(r) (see 20
wown7iogasbus. conm) or Apidra (r) (HVR 1964) or tPOBEP2007/001213

descri bed i n W2005005477 @Blovo Nordisk), fast-acting

insulins (see US 6, 221, 633), inhalable insulins such

as, for exanple, Exubera (r) or oral insulins such

as, for exanmple, I N 105 (Nobex) or Oral-1ynTM ( CGener ex

1ntrac?err%h,p?123@9 %x?r%% }ggpar%tlo g ?lt'eigc}ég%ly%? %2%031%%1{)}2 hli)higg éhe compound
with haeh afld makiagekk icsulMAO &ilﬁt&ﬁislemé al@ ORI Bloot. INpactable
Nordi sk A/S, in 25 W1/ 04156 of Zeal and or in

comppptionsatibe inyenmemganstallylcesiain fremAhl font b weight of the active

cmn&%% giin; Anylin Pharmaceuticals), and orally
ective hypoglycem c active ingredients. The active

i ngredi ents |nclude preferably sul fonyl ureas,

blguanldlnes q@ﬁltlnldes . oxadi azol i di ndi ones,
Pharmpgeytien] |C§mﬁﬁ$lbﬁf§ssu“ So0vstelosizesispenEpe o rably n the form of

single ﬁo&l #lgpg 1tgﬂ§se T'hg{}; &Bhg" ?'oducQJ]t&)EI{ng)?ég aPllfeasgl ég o8 Eound of the

ase, ucag ol ant ag gl'uco
formﬁll@tl iwiel @feSor nfore Bdith\bhil@fiaﬂ; salid dartiers,feexample cocoa butter, and shaping
1, 6- bi sphosphat ase nodul ators of glucose transporter
the re@ul(n@gngure i nhi bitors of
gl ut am ne-fruct ose- 6- phosphat e am dot r ansf er ase
(GFAT), GLP-1 agonists, potassium channel openers such
Phariasceutical cempuiitiens duitalsle fovitopibalnaw en ldeeskin ate pedferably inmhe form of
WD 97/ 26265 and WO 99/ 03861 of vo Nordisk A/'S
omtn*peﬁlhlcgﬁapbi Qg p%ﬁtep ébrtap’o‘}ﬂ(ﬂ?@f)?‘i ijgmérr?e\ys (Nﬂg%h qa(y)be usedl are petrolatum,

lanollﬂ?H#yhﬂg&ﬁ@% gfcbl%ez?léoho'lsq}idmohﬂﬁ&n%ﬁs bt t‘{a%rorefﬂ&)f '6?§hese substances.
I Avol’'ved i n~stimu

ating gluconeogenesi s and
The agtiye ageetidnt $9 gneraﬂgqlmésantonsa coficeptratarsef ﬁn@n@k]eto 16% by weight of

| ucose transport of ucose reabsor pti on,
the ¢ H?Sé‘i‘?'blf%r%ag‘ kff %éd °15 i nhibitors of protein
tyrosi ne phosphatase 1 B (PTP I B),

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).

The compounds of the formula I are distinguished by beneficial effects on lipid metabolism,
and they are particularly suitable for weight reduction and for maintaining a reduced weight
after weight reduction has taken place in mammals and as anorectic agents. The compounds are
distinguished as selective MCHI1R antagonists by their low toxicity, the small effect on
metabolizing enzymes and their few side effects. In particular, preferred compounds of the
invention are notable for low blockade of the hERG channel. In addition, preferred compounds

of the formula [ are noticeably soluble in aqueous systems and thus particularly suitable for
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nodul at ors of the sodi um dependent gl ucose transporter
1 or 2 (SEATI, SAT2), conpounds which alter lipid
woreaoaloed3ssm such as anti hyperli pi dem ¢ active PCT/EP2007/001213

ingredients and antilipiddg#i c active ingredients,

conpounds whi ch reduce food intake, 20 conpounds which

i ncrease thernogenesis, PPAR and RXR nodul ators and

active ingredients which act on the ATP dependent
phanggéeﬂﬁg‘él ldg{//eg%?m%ql THY p}}apx%ac{%?%cea? g%flea ds mo re%]yg aﬁ;'ﬂ'l%g c'im 1|n Vivo test
modéls aﬁeraﬁmaﬁnﬁmam@nlﬁbm %llqolﬂtwema&dhmeswth an HMGCoA

reduct ase i nhibitor such as sinvastatin, fluvastatin,

pravastatin, |ovastatin, atorvastatin, cerivastatin,

| anele} . .

The &RHARE AR by SRR o SRy Rk g o
anor@dﬁiaﬂil\fbtlﬂgledlehﬁ Fetiebanatétiviacyivé hgeedidind eSthisrtppe are mentioned, for

absorption |nh| bitor such as, for exanple, ezetim be,
exanlpiquuégqe te Liste, &éé{ﬂé@‘ weightueducing agents/appetite suppressants, and

may %}gb E&fﬁd%r&@ %@g%ggegﬂgs(s\gl%)cﬁﬁ%agé;% F%El%lﬁg fﬂ&’n%&er o‘P'ElQeosrgamsm and

thus 8@ &D@@@M&al)ctmn onjetsh tlosepdichdaflamncd dscgenbed metabollsm of the
W2002066464 (K ki Ph
orgawgrg) BisdAgyay &gérglggrgla@g c?{og ?&Ejt(éz%(ﬁ /ngglgg%g) an enlargement of the

fat dé’%f A%B?a%?r’ngp mf’aKe Y&%Q%@%@lﬂéi’onadﬂh V@?Q&%%&f”tﬁ@orgamsm The

traZeneca AB). I n one enbodi nent e i'nvention
commmnﬂeasisunmbdae ftmrtmqmmm)dfixm e, froparti€dar, farshauledtmestt dregcessive
uch a

weighor GFPRT 158 FERPOUAS AR MBNeI G Gane BOpRESS Frddp particular, for
the tl%@t%@?\pe)f t élﬁ?dlﬂfetega)foa}t%n&dlé’rgﬁg hiPR? A8ImallZihgi}id metabfollsm and

mbodi nen the invention, at |east one conpound
for tltehe:afmnmlfhlgh bleodgutassniest er ed in conbination with a
PPAR al pha agoni st such as, for exanple, GM578,
GW 590735, K-111, LY-674, KRP-101 or DRF-10945. 10 In

ComBﬁﬁtl&m% Biﬁ@rtm@cﬁlcirﬂ&mté nvention, at |east one conpound
of the formula | is adm ni stered in conbination with

a m xed PPAR al pha/gamm agoni st such as, for exanple,

e SHGRELAL P PSR AR R a9 v
furth¥iOSHM R 4D 1601 c AW Q311 P2 60N BN AR Bt ex MBRIO kA€ B&A: ffects on
W2004075815, 15 W2004076447, W2004076428

metabolxodisiortBaces or irpols0TenEatly spooeed feaith. Examples of such
W2 8118, W2006018115, and W2006018116 or in
medlja anggrgeger et al., TRENDS in

1. medicaments which lower blood glucose, antidiabetics,
active ingredients for the treatment of dyslipidemias,
antiatherosclerotic medicaments,

antiobesity agents,

antiinflammatory active ingredients

active ingredients for the treatment of malignant tumors
antithrombotic active ingredients

active ingredients for the treatment of high blood pressure

0 ® N AW

active ingredients for the treatment of heart failure and

—
(=}

. active ingredients for the treatment and/or prevention of complications caused by

diabetes or associated with diabetes
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Phar macol ogi cal Sciences 28(5), 244-251, 2005. In one
enbodi nent of the invention, at |east one conpound of
wo b@7ertl a | is adm nistered in 20 conbi nat POIER2DT001213
a PPAR delta agoni st such ad§, for exanple, GW¥501516
or as described in W?2005097762, W?2005097786,
W2005097763, and W2006029699. In one enbodi nent, at
Ieast one conpound of the fornula | is administered in
44 or
ORI TR AR R A DRG0 2
lamtlemwm&mi fopfthet th@tmmeleﬁdam of alie de@&slt nedVdus OysRanind
of the forpula | is admnistered in conbination with
14 qetine Hregedigntnfos she trestment phpiedicamepios nigtiiee or alcohol addiction
IQ fil Bligfse or bezafibrate. In one enbodi ment of the
entlon at | east one conpound of the formula I is
adn1n|stered in 30 conbination with an MIP inhibitor
for exapple, inplitapide, BMS-201038,
Theylﬁaagsvsm binggl withg8e ceraruidpebithe invaptiomsbibs sermulagn particular for a

synext%%gzi/ ﬂ@?ﬁ%@éeﬁ%/ @ka@éa?/%ﬁf'sﬁatléigotj tge 9(? ﬁ@@?&iﬂe @hq‘?ﬂatlon can

enti on ét st one conpoun ornmu
take placeadthenb}s sepasde admincstmbomaf the activietihgrad i€kt o thelpakieditarr in the form
ch as, for exa cet i b, or JTT-705. I n one
of coRBRUPREFIES T RBGP AR Dot RV ingEdicpioare BHRsEtiiE OBt
hrﬂhﬁk%f@cﬂ kiohsS administered in 5 conbination with a
phé glac?%ﬁggggrptlon i nhibitor (see, for exanple, US
6 245 744, US 6,221,897 or WO00/61568), such as, for

1 or, thase as.described in 0. 2005
B S b b5 BB R s e e B
the invention, at |east one conpound of the formula I

is admnistered in 10 conbination with a polyneric
All apfidiabesics whithswe mentionsddh theRoté¢ bisteeptlapter 12; all welght -reducing

agen§{IBpGLRG SRR CivnicB R RN R i b AP LR oo 1 ol lpic-

lowetifig AEbTWEILE bﬁ%élﬂlong@ 08 RloteOMist&i 2006 ashapiel-58. %Ssﬁ“o@ fhe active
i nducer (see US 6,342,512), such as, for exanpl e,

mgreidms memwnﬁi\mgl&eft@ram diselesedsn thesSP Buctianary of USAN and

eIl enbodi ast one conpound
e AR R Nities: s R e R it R0 T ot o T omcwr
Antlm%% {nchudé mgﬁag’d by d&HaflSes o hd YOIC@(@&%TH L3AREP (see
ethyl esters of ei cosapentaenoic acid and

wwwilattus edraxerefpide atiMR 1968) bnthoseedeseriedi 1@%@2%5005@77 (Novo
Nordgg)/n %{t Ig?tgr}ga%gvlﬁxs?see 0h) 8,25?,@%? Pﬁlaﬁgletlgseulfng suc as %or example,
Exubera ® or oral insulins such as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex
Biotechnology), GLP-1-derivatives such as, for example, exenatide, liraglutide or those which
have been disclosed in W0O98/08871 or W02005027978 of Novo Nordisk A/S, in
WOO01/04156 of Zealand or in WO00/34331 of Beaufour-Ipsen, Pramlintide Acetate (Symlin;
Amylin Pharmaceuticals), and orally effective hypoglycemic active ingredients.

The active ingredients include preferably

sulfonylureas,

biguanidines,

meglitinides,

oxadiazolidindiones,

thiazolidindiones,
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conbi nation with an ACAT inhibitor such as, for
exanpl e, avasi m be. In one enbodi nent of the
WO pwepizeh, at | east one conpound of the fornuPEI/EP1087/001213
adm nistered in 25 conbinaéion with an anti oxi dant
such as, for example, OPC 14117, probucol, tocopherol,
ascorbic acid, B-carotene or selenium In one
enbodi ment of the invention, at |east one conpound of
glchsﬂE‘lsé Qhiioa ! is admnistered in conbination with a
tamn such as, for exanple, vitamn B6 or vitamn B
mhlbilars d@lycoganghmphagiasent of the invention, at |east
one conmpaqund of the fornula | is adm ni stered in
glucaggRBNAgERIEs with a | i poprotein |ipase nodul ator such

i brolipim (NGO 1886). WO 2007/ 093365
gluc%@fa/s%g&b‘%i}?gglzm 49 | n one enbodi nent of the

inhibitoxsarftfrustyse-dt6- blepimsphumecorrpound of the formula | is
aldm'nlfs ered in n;g@gi n wth an ATP citrate |yase
modylaiRrs Rty °°§%Eﬁ“sagrteff |l e, SB-204990. 5 In one

inhibRBRAH g‘i@ﬁf’nn@ffr&cl&?se hARE am ﬁfotxja n%é)@ ,f—@[m ound of

the f IS a ter with a
GLPslqathtSepstymlhet:bamel cvmnbnstsmh asufdn eaa;mptkomomoahuoh dave been

sl SR At 25067 At MG B3 BR. offoneaSer b i Scompound. of

mhlblitBFs Jrotipept 1§y1be}5tﬁla@fv (hegyd in to combination with
|'i poproteln(a) antagonist’ such as, for exanple,

msulgvem)abeera (CI 1027) I n one enbodi nent of the

nhb tlj on easL ne co oundl of the f.orn‘&la |l is Ivsi
! ‘étafﬁ ‘sVFre?’EéimFﬁch? r‘?g‘?wéﬂrf‘ lig glHconopmiFsiA apdoE glygpgenolysis,
mod @SR (ﬁtgl&!é@é"uﬁ’éke BQEIu@d@Wﬁn@porﬂérﬁMﬂ h@s@fcaBsorptron, N

one enbodi nent e invention, at 1east one conpound

lnhlb@iﬁrSthélﬁdeQﬂ,a I is adm nistered in conbination with

. .a lipase inhibito a xampl e, orlistat or

inhibfhgrs dtRE e Wi tint Shodp e T s e ot 1 eaet one

mod @R MAe QfdiimRlep&iident! @udost Srampatterd BbET @mm SGLT?2),
conbination with insulin. 20 I'n one enbodi nent, at

compaaiads Whieh alzt@mlpm metabolismsugtoasantifyperiigidermici astive igeadiqnts and

ti h a sul fonylurea such as, for exanple,
amlh{p({]ﬁ] gctw mgre ¥ tSncI am de, glipizide or glinepiride.

comﬂdﬁn@ﬂﬁ/hﬁﬂb&mcﬁﬁbﬁdm@kﬂ east one conpound of the
fornula | is administered in conbination with a

compgugdawhigl ingigase shermpgenegiganpl e, netformin. 25 In
ppqugalpﬁg(Rﬁggggioqym at | east one conpound of the
ormula

admni stered in conbination wth a
activemgdrédiems daichuchorathe ATR-depeadgit @otasgpaghamiet ef the beta cells.
nateglinide. In one enbodi ment, at |east one conpound
of the fornula | is adm nistered in conmbination wth

In one embodiment of the invention, at least one compound of the formula I 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 I 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,
W02005042692), MD-0727 (Microbia Inc., W02005021497) or with compounds as described
in W02002066464 (Kotobuki Pharmaceutical Co. Ltd.), W02005062824 (Merck & Co.) or
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a thiazolidinedione such as, for exanple,

troglitazone, ciglitazone, pioglitazone, rosiglitazone
wo@roo7oEs6xonpounds di scl osed in WO 97/ 41097 of PC¥/EP2007/001213

Reddy' s Research Foundatiod7 in particular 5- 30

[[4-[ (3, 4-di hydro- 3- et hyl - 4- oxo- 2- qui nazol i nyl met hoxy

] phenyl ] met hyl ]1-2,4 thiazolidinedione. |n one

enbodi ment, at |east one conpound of the formula I is

WO b SO e AT B el D AR e 1 i bi tor such
as, for exanple, mglitol or acarbose. In one
di_ment | east one conpound of the fornula | is

In O“S&m%ﬁfi@%f‘é‘F @fjt%rﬁ pvesHeR-rhteagpngicompowr ofdhs fsmulagris adrapistered in
t T t I
comieR it SPPAR it SR ARPERASY, oP BRI EHERARN, pPblitazone,
JTT-501, 68260 576, Re4830dr (8-2i Déjvoglitazege)r i de or repagl i ni de.
5 In one enbodi nent, at |east one conpound of the
formula | is admnistered in conbination with nore
In ong %ﬁ@logglﬁngéf tf,hwg ‘??]V%glﬁélﬁ %ﬁ?%&? ggﬁgaﬂﬂf‘éfQﬁ? go?rrrﬁglna 1i§ administered in
comtsndtfoorwithua BRA Rrediptacgohissaich as fagdxanipie G l57ﬁ36\l¢¥5@0ﬁ35 K-111,
i-nsyl.i nd ylurea, insulin and netformn,
LY'&%S@F&%@M@?@EM azone, insulin and | ovastatin, etc.
10 I n one enbodi nent, at |east one conmpound of the
formula | is adm nistered in conbination with
In ons ghbodinuems ofithie dlmveintibth wat keagt dne pampourgl efcbs formubdus tdromistered in
such as for n i nhi bitar of l.ycogen .
combd%@b\l%l lw g‘g}@ algga/ g?rapaé)ggwﬁti Sélch p’%,{g ﬁc%mé) e, muraglitazar,
tesagFt%z&ﬁﬁ lifizat 9SS (@99 A9RO5 POIELIN30 WP ZORIC/HHAE, WOOO/64888
004007455, *\W2005073229-31 or W2005067932. 15 In
WOQﬁ)ffél%ﬁ‘o‘&@oﬁéﬁﬁ%%twoéa@‘tmé&%l FH0RNMd6HT2, WR200H0AD8 15, |

wohaR WSS FODRA L oS53GR Rk
WO2ud6h 1¥31 8 5002006618 148S0d Wed 00601 8YDZ OO TGO Bepoedkt al., TRENDS in
W02005065680. I n one enbodi ment, at |east one corrpound

Pharmacalegica] Seienres A8(3)s 24A8 hi289%r ed i n combi nation with
20 activators of glucokinase, such as, for exanple,
RO 4389620, "' LY-2121260 (W)2004063179) , PSN- 105,

In onPSMbbdinentBthe Onv@ntion Gl least dhe $6mipbad oMh&\RRH1E @drhinistered in
W2004072066, WO 05103021 WO 06016178, WD 00058293,

combpm v pagusBP ARgeltn aganstsuch/p, 6o Essmpls, GWHS0bDIfasAe Aescribed in

WO AL R BRTAE VeSS o o O

04067939, WD 04052869, EP 1532980, WD 25 03055482, V\D
04002481, WD 05049019, WO 05066145, WD 05123132,
In ong sbodweent, apdrasioue sompoyys ef4hes iaymula Mpadmiasicrsd in mlbmatlon with

mets R T DE5 Yo B e e Y el

05044801,
In one embodiment of the invention, at least one compound of the formula I is administered in

combination with a fibrate such as, for example, fenofibrate, clofibrate or bezafibrate.

In one embodiment of the invention, at least one compound of the formula I is administered in
combination with an MTP inhibitor such as, for example, implitapide, BMS-201038, R-103757
or those described in W02005085226.
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WD 05054200, WO 05054233, WO 05056530, WO 05080359, WO
05080360 oder WO 05121110. 30 In one enbodi nent, at

wo e@39Bre conpound of the formula | is adm ni BEEERWOT/001213
conbi nation with an inhibi48or of gluconeogenesis,
such as, for exanple, FR-225654. WD 2007/ 093365
PCT/ EP2007/ 001213 51 In one enbodi nent, at |east one
corrpound of the forrrula I is adrri nistered in

In on r mbo gg%eéngo%t\ﬁg I1nve'[]1 ﬁlg eg% onE Igglaggtér)d of tla%aonglgla If18 Pdmlmstered in

combeNaital vith zCSE?l?KnhlbiﬂorQﬁleh ediierctixaRriple, taréettaPRSAr JATTET0S.
conmpound of the formula | is admnistered in

conbination with 5 nodul ators of glucose transporter

In ong e(n%‘c% F] 81811;1#]8 Icitlorgi% B$§%'I%|c8mp§.§1T (ci&%]é 1%2%@ Iéggg[rﬁnistered in

comﬂnﬁatrmnemefrbbﬂie mmhbsoqindneﬂlablt@r(eeec wmmﬂlepUstMS 744, US
is adm nistered in caonbination with

6 221| %Sﬁ Wi WQROQ/@\%@L sHCAmS e eramle JEVIR 1&]4&@5 fhose as described in DE 10
d bed f 10
20008 LAREDEGTTDNTALD o5 Gne embooi ment , at | cast

one conpound of the fornula | is admnistered in
ation nhb ors of dipeptjdyl peptidase |V
In 0“@9% Emg)elnt gfjgﬁ 1%@n{19lblrat grﬁgp@ompgloq? :th%fqeﬁl%lal I'is administered in

3 gy RPN R SRy AL sy
colesS\]anmTA-6666: TS 021, GR’C-8200, QW 825964X or as are

descri bed in W2003074500, W2003106456, W200450658,
W2005058901, W2005012312, W2005012308,

In onEelfbEHEAPOPRE Bt kntiGIE T REGUN/OMBONR of the formula I i
n o e S 0™ BT ERS0S QORgga, of the formula Lis adminisered in

comtEFoERACOS DDB 283 ptoDindlioeA@E5U D 15231245 12),enctDis, @ eRax@ple,

vkt 57 vy s hoSe & G dt S altsd TR naci on wi th-

i nhibitors of 11-beta-hydroxysteroid dehydrogenase 1
(Il h-HSD 1), such as, for exanple, BVT- 2733 or those
In ong smbodinbms it idastcbnt sompriandpdighé forinoRO0s 8¢ disterdd in combination with

Oma%%ﬁ%ﬁ%@%ﬂy w%%@iz%é t%ﬁg\jﬁeg%é% 30%9§’e4r'1?1a%9§1c acid and

of doVOAROGEARERdid) WO 2003065983, 2003104207,
W2003104208, 25 W2004106294, W2004011410,
W2004033427, W)2004041264, W)2004037251,

In on%%%%ﬁ%%&%éﬁfhe%v%%%ﬁrggg éé@%@zg%%}gg%%@ula I is administered in
combBRASA I8 ACAIT WMABROPARK 45 For éihnﬁﬂ'@ aeaddattenent , at
| east one conpound of the forml a is adm ni ster ed in

conbination with 30 inhibitors of protein tyrosine

In onl %&%Pﬂe@ﬁ §f the %&E{Egn,]at @ast e 08&80%&{ thcb ?oq'mﬁ.xparl is administered in
exanple in

combination with an antioxidant such as, for example, OPC-14117, probucol, tocopherol,

ascorbic acid, B-carotene or selenium.

In one embodiment of the invention, at least one compound of the formula I is administered in

combination with a vitamin such as, for example, vitamin B6 or vitamin B12.

In one embodiment of the invention, at least one compound of the formula I is administered in

combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-1886).
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W200119830- 31, W200117516, W2004506446,

W)2005012295, PCT/ EP2005/ 00531 1, PCT/ EP2005/005321,
weanaPB6e05/ 007 1 5 1, PCT/ EP2005/ or DE 10 20P&I/EP2007/001213

060542. 4. WO 2007/ 093365 P@¥/ EP2007/001213 52 In one

enbodi nent, at |east one conpound of the formula I is

adm nistered in conbination with nodul ators of the

sodi um dependent gl ucose transporter 1 or 2 (SG.TI,

SG.T2), such as, for exanple, KGA-2727, T-1095,

SA.- 0010, AVE 2268 and SAR 7226 or as are descri bed

In onk @mbdd@xenipl e iinv Wk A4 At hé coMBBMHMTARO Bormula I is administered in
W200452902, V‘02005121161 PCT/ EP2005/ 005959,

ombyppipn50EEERATP shmtoyasoabibiter sush an, for exaplel | SEH204990.
Expert Opin. Ther. Patents (2005) 15(11), 1531-1540.
I n one enbodi nent, at |east one conpound of the

In onk @moliandnt bfthadmientisn, ek Restiohe compomat dfahe ﬁ@irtnhla JUHY admmlstered in
nodul at ors of GPR40. | n .one, enbodi nent, at | east
combipaHeB it fb%qwalﬁ@e synthelpss inhibiorweh As. Seteixampies BMS- 188404 or as

]ﬁ&r&q i nhi bitors of hornone-sensitive
desc hw@?—@?}) as descrl bed for exanple in WOOL/ 17981,
V\D)l/ 66531, W2004035550, W2005073199 or W03/ 051842.

1 onf Sy PG APHEACh of 5 e CORBWELIGHE TrPRa | 15 administered i

comﬂllg‘d?iog')gﬁ{pe? llgé%rﬁtgglg%gg%&glgﬁl}gﬁ ééf lf@xs&aﬁi%g:gdjgg%fe“e 2C1-1027).

W200372197, W2003072197 or W2005044814. 20 In one
| east on onpound of  t

In O“SGFﬂ%glfig’t?eg‘ft 85%1" AEBHER: ﬁ‘éfqaﬁfrﬁ“‘\%c?ﬁ‘po%ﬂ? ‘?fjr}ﬁ‘? Eﬂ n}é lof admnistered in

comBRARRRARNA R¥MWNakEe @F %@ﬁﬁékéd&ﬂ%@ 6FERANe. nflERicaRId.
for exanple, those escri bed in W2004074288. I n

one enbodi nent, at Ieast one conpound of the fornula I

TS BB il s
comtifaoh Wittt fifdse SNAPRIrQuéas, ¥2200R81R 284t YW2BAHa8¢A062).
W200511101 PCT/ EP2005/ 005346, W2003078403,

W)2004022544 W2003106410, W2005058908,

SRR R Wl sin v

insulM02003076442, W?2005087727 or W2004046117. 30 In one
enbodi ment, at |east one conpound of the formula I is _
In ong¢mibailisnant.cd lqapt angrepmpauncef the faymulenl is adhiniiisteried g1 combination with

rofein ki n C bet h, a
a sulg))r(lglﬁ%gefa such a Z(?(rl s%ng%rel to(lg”?amlﬁ gﬁbenc‘?l%gnde Ehplz%e or glimepiride.
In one embodiment, at least one compound of the formula I is administered in combination with

a biguanide such as, for example, metformin.

In another embodiment, at least one compound of the formula I is administered in combination
with a meglitinide such as, for example, repaglinide or nateglinide.

In one embodiment, at least one compound of the formula I 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-4-0x0-2-quinazolinylmethoxy]phenylmethyl]-2,4-
thiazolidinedione.

In one embodiment, at least one compound of the formula I is administered in combination with
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WO 2007/ 093365 PCT/ EP2007/001213 53 In one

enbodi nent, at | east one conpound of the formula I is
wa@cdinrndBssered i n conbination with an endot hel PET/BP2007/001213

receptor antagoni st such a$9 for exanple, avosentan

(SPP-301). 5 In one enbodi nent, at |east one conpound

of the fornul a I is adm ni stered in conmbination with

i nhibitors of "I -kappaB ki nase" (I KK inhi bi tors), as

o oSS TREE 0 ST B OOROERE: | .

In one Rhdiineunt, at Bast (ﬁl@%bm@ﬁ@q&mﬁ@ﬂﬁﬂ]uﬂf Iik B@mfrﬂsftéﬂéﬂ @ torhBination with
adm ni stered in conbination with 10 nodul ators of the

an acve ingeestient avdich actcapthe A TH-depsndans petasriers chisg! elgthe beta cells, such
as, fq?)ég%ﬂ)lg fo[bu%gg 3 1%Q$c?f$xﬁldef @m‘%‘zl{iyrgﬁlgx%élr% n| ﬂ{nda in

Ohe conp ere

In oné @fibodiaidngrat le\afsttdme%ﬁiﬁoﬂiﬁﬁ@ﬂ tBé @rMulaSIEi® administered in combination with
" Cocai ne- anphet am ne-regul ated transcript_ influences

moreéh@rw ofithg @fstﬂm@ﬁpn@rﬁa ngs §-8g Hsgom inatipptWitthg syl fpnylurea and

e 55 AR sShagl gl U BRI ATELI o o

msulasandfmertfcﬁmmﬂmlin a@ hbplatheone; ihsslif dminbeasaatingetc.
{4-[ (4-am no- qui nazol i n- 2-
yl am no) net hyl ] cycl ohexyl nmet hyl } am de hydr ochl ori de
. 1 | - . . . .
i r SRV el St N g Ao v

substandeis Ngfitt}ﬂdﬂm:rtch hbpaterglemsel prodhidtion, suchiza, Oy sB)ple an inhibitor of

aAc t f PYY3- t
elycqgRn Phohpt ey Leh &3 AP PSR6L crRe? B RGeas peribed in
woz‘g‘@?@@%%&oo@@?ﬁ??' WeRB05ER9PI-81 of WA RBPBTSHS (such

, for exanple, rinbnabant, SR147778 or those as are
descri bed for exanple in EP 0656354, WO 00/ 156009,

76949, W2005080345 00508032
In 0%5@@8@%@@3 leagigpns s8ErPEURShO ¢ %%@@8@@3 3%%%61%@713%% with

gluca%gqg%g%ﬁgﬁﬁg&ﬁsts WRR0Q 3L &l pI VDR GIGOAONNG-25-2504 or as described
2003007887, W2003027069, 2p5 Us6, 509, 367,

in W(290010828%56; WArDO6GE®8288, W2003087037, W2004048317,
W2004058145, W2003084930, W2003084943,
W2004058744, W2004013120, W2004029204,

In on¥R M43 6P 1ca N QA8 8A P 1O ZRRMIDIBE 88ministered in combination with
W2004058727, W2004069838, US20040214837

activaispor 2HEDk BB S, subG0tn 21arBsle, ROGBEHAULENGR] 21260 (W02004063179),

PSNJR3devga gk ACE oM Bt SR oRRLgg3l, Wo2004072066, WO

05IOMOW@Q)%@E&RVWOG@Q%JMOMQQWWQMI83478 WO 00185706, WO
US20050009870, \W200500974, W2004111033-

001853 M@ 10844236, GRIZIB5E2E6 348 020@)82@@5%37@201111312 WO 0246173, WO

oes o ERAE RS, \iphURGRIER WM 300 Fiaggee 1532080, wo

0305P432, BROQAGO DB 2B 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 I is administered in combination with

an inhibitor of gluconeogenesis, such as, for example, FR-225654.
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54 W2005061509 or W)2005077897); M4 agonists (e.g.

1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c
w@eiod/opBex 3a- benzyl - 2- PCT/EP2007/001213

nmet hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- Béxahydr opyr azol o[ 4, 3-c] pyri

di n-5-yl)-1-(4-chl orophenyl)-2- oxoethyl]am de; (WO

01/91752)) or LB53280, LB53279, LB53278 or TH Q

MB243, RY764, 5 CH R-785, PT-141 or those that are

In ong\%%ral 13%%11' le%%g%gg’%g%%gﬁ@&%? i%r’ninistered in combination with

inhibW6R Q4R bee,6- M&%Qﬁﬁm&éféﬁﬁpase){m&%@ﬁﬁ%%ngle, CS-917.
W2004112793, WOUS20050222014, US20050176728,

US20050164914, US20050124636, US20050130988,

In ontBARRA000{ 20 ﬂea%%%&é%ﬁ%ﬁéf‘ the BERfn égr’lzdnistered in combination with

mod WS AGRRAOEansPOREOO@GIAZ4), deh\i0 X0PEHBE KST-48 (D.-O. Lee et al.:
W2005000339, EP1460069, W2005047253, W2005047251,

Arzngim 4oshs0rug Ry b4 8PEd 28040 2004072077; or exi n

receptor antagonists (e.g
1- (2- net hyl benzoxazol - 6- yI )-3-[1, 5] napht hyri di n-4-yl ur

In one@mblglidtienc, it teabtome (CORP3BABE thHformiuld e aématistéred in combination with
described for exanple in W200196302, WD200185693

inhibigesnd ghyaming-Tictasp Forfwsmapis gmidoransiprase(@ el s are described for

s (e.g. ABT-834, ABT-239,
e"amré’?ecc‘%k g?ggtg]l%ﬁ% 21 aF et hyl -

1,4,6,7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl ) propan-1 -
oneoallcaldsalt(V\DO ). O hpse as. are
In ong EBEPR BRI o [9pel A GEmBEUnd %gﬁéﬁs@gbsgsaémm% jgeombination with
I
mmb\TQg%ay %gggﬂ%mﬁ%&m 1%921)79/) ha% for '992&%9 1@' ﬁgo‘aggﬁt}’n (LAF-237),

1613 F ant agonl
sitagliBim@MKy1439), 62xagliptin (BMEt4W71 p3)e OFK)8ZBA93, 1?3319—9861 SR 302, SYR-

o5, 5685 0 PR BT 0, 0S8R T B
WO2R99106458, W&@bﬁ%ssfwfomm%a Wohosan281 £-W0oT8b5Rn803,

sul f onyl et hyl phenyl ) -
PCT/EPRBOH)07H0M P@H/@Paeog/o@sqo)serﬁymaﬁp@&aoanBCT/Epzoos/oosom

PeT RSB0 s B A ok A e OB PR3 A

(mel ani n-concentrati ng hornone) receptor antagonists
(such as, for exanple, NGD- 4715, AMG 076, NBI- 845,
In on;mr,r@@dmmn@@s ko8, onAng)@ouudTQf tha ftg'muira- g angmlstaTed 1r; combination with

mhlb%\é&ggffﬁgztﬁg@ydr gg@%ﬁ%@eﬁ%{)g@gggﬁgh suc% as, Nfor example, BVT-

2733%&%6@4%3&@%8@&4&1% ft8n W0200130090-69, W0200343999,
W2004072025, W2005070898, 30 W2005070925

WOZ\@@QbW@%,QWQ?OOWQBWWéMQ@@QWWé bg79, W02004113310,
w02084 5888 20004112784, WO 2003065983, W0O2003104207, WO2003104208,

W02004106294, W0O2004011410, WO2004033427, W0O2004041264, WO2004037251,
W02004056744, W02004065351, W02004089367, W0O2004089380, W0O2004089470-71,
W02004089896, W02005016877 or WO2005097759.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of protein tyrosine phosphatase 1B (PTP1B), as are described for example in
WO0200119830-31, W0O200117516, W0O2004506446, W02005012295, PCT/EP2005/005311,
PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or DE 10 2004 060542.4.



15

20

25

30

W)2003004027 or FR2868780); CCK-A agonists (such as,
for exanple, {2-[4-(4-chloro-2,5-di nethoxyphenyl)-5-(2

wOE0200836093365 PCT/ EP2007/ 001213 55 PCT/EP2007/001213
cycl ohexyl et hyl )t hi azol - 2- $ecar banoyl ] -5, 7-di net hyl i nd
ol -1-yl}acetic acid trifluoroacetic acid salt (W

99/ 15525), SR-146131 (WD 0244150) or SSR-125180);
serotonin reuptake inhibitors (e.g. dexfenfluram ne);
m xed serotoni nergi c and noradrenergi c conmpounds (e.qg.
WO 00/71549); 5 5-HT receptor agonists, e.dg.

In on efnPodintent, e eaafane abmpoyitd ¢f theformuhe i9Xdhinistered ¢h ecﬁhtsmatnon with
(WO 01/09111); 5-HT2C receptor gonl sts (such as,

modléaaamﬂféhe sedrimggpendent. gé@@swawe o ler Id%b@ﬁlﬁé’d Such as, for

exam B DRILa Vo2 00Ta00e O ZB200S0uoBe0) o s digpibed for

examp@&W@QOMﬂOﬁGDﬁiWOQO(&ESZQOE We200432002,fWO26850201161,i n
esin receﬁgﬁ?r agoni st's

PCT@E@H@%@%%9gW%QPﬁ°§%éép‘?8P° Pagben Bt 4 L g]%%mtkl’f’ in Expert Opin.

u wt h hor none or ACD- 9604);
Therwmﬂéﬁorméln g@ag@g conmpounds (tertiary butyl

6 benzyl oxy-1-(2-diisopropyl- 15

amnothylc banoyl ) - 3, 4- dr.o- | ulnollne2
In ons@ eg3l/ a8 gggl})j)undgqt{}%f Igggqtgpggb@qj%bmatlon with

mod#l%%%mtfﬁpm agoni sts (ghrelin ant agonl st s) such as,
or exanple A- 778193 or those as are described in

W)2005030734; TRH agoni sts (see, for exanple, EP 0O 462

In ong §H&’Pg T n C A laistp %‘rg%tgﬁﬁ]%gf tE% g)rrngg"ﬂllulé pémwmstirgg Hbﬁ(gnbmatlon with

mhlbﬁ\{aﬁstdf%%&me é%ﬁéh@éfﬁbﬁ%%ﬂ&%kadescﬂ}@ew m@exaﬁ;ﬁéﬁpwoomml
Patricia. Leptin agonists as a potential approach t

WO Fed 58 t SHOROA40356 SR O2003073DPUgs WI03/ 08 82Ut ur e ( 2001) :
26(9), 873-881); DA agonists (bronocriptine or
Doprexin); |ipase/anylase inhibitors (like those

In on€d @afbol Rt [0 leaS@RRbApbind/ 62 tAOFARMMED is admidiftbieBiid &8Bbination with
of diacyl gl ycerol O0-acyltransferases (DGATs) as

inhibitersofiabesil-Co casbanplase (ACCIISTbCY/ 02 2xigpie, those as described in

WO %ég%ggm%womgzﬁ%%?W@f&(ﬁ%mé’ﬂz005072740

In one embodiment, at least one compound of the formula I is administered in combination with
an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for example, those as
described in W02004074288.

In one embodiment, at least one compound of the formula I is administered in combination with
an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as described for example in
US2005222220, WO02005085230, W02005111018, PCT/EP2005/005346, WO2003078403,
W02004022544, W02003106410, W02005058908, US2005038023, W02005009997,
US2005026984, W02005000836, W02004106343, EP1460075, W02004014910,
W02003076442, W0O2005087727 or W0O2004046117.

In one embodiment, at least one compound of the formula I is administered in combination with

an inhibitor of protein kinase C beta (PKC beta), such as, for example, ruboxistaurin.
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inhibitors of fatty acid synthase (FAS) such as, for

exanpl e, C75 or those as described in W?2004005277,
w@0o00ax9336Dnodul i n; ol eoyl -estrone; WO 2007/ 09BGBEP2007/001213

PCT/ EP2007/ 001213 56 or tHK’§roid hornone receptor

agoni sts such as, for exanple: KB-2115 or those as

described in W?20058279, W?200172692, W?200194293,

W)2003084915, W2004018421 or W2005092316. 5 In one

enmbodi nent, the further active ingredient is |leptin;

see, for exanple, "Perspectives in the therapeutic use

In on@fembegindnt, at Baktwad@bmpdaw effthe ML ] idathhifidtered &Y éfibination with
Fruhbeck, Gema, Expert Opinion on Pharmacot herap

an endofhighin A reeeptgr antagenist sush 2, fonenampin @vm@au(ﬁ%woﬁ he
further active ingredient is dexanphetam ne or
anphetam ne. In one enbodi nent, the further active

In onk rRgibedingsnit, at fatenklcompoumofihe it ik dminisiered il €ombination with
anot her enbodi.ment, the further active ingredi ent is
mhlbstpmﬁf kappaB Kinassn HK&ninbihiion as arqdeseribadhior example én

woiorqui(gﬁ'm”\‘ivdz%o 7948 Q82804 &f ?@fdﬁogé%ﬂz@ one

st one comnmpoun romula | is
adm ni stered in conblnatlon with bulklng agents,

In onggef of %gelrx% ?tgo%?lzgﬁ}gglllrﬂ_gt% ?’rrr]ltél alis grpg{ss?t%gﬁ pn comblnatlon with

modt%%@%ﬁ‘%’%% @%&%ﬁé&%@@%ﬁ%ﬁg{o %Qé&ﬂ%ﬁ(é&g{s)@n%cﬁ% @iﬁgﬁg‘i@wozooswom

Caromax is a carob cont ai ni ng product from Nut ri nova,

Ina pﬁb%{lsetnl?l?o gﬂgg %z{%g(eefe (@gg)%gg% IBP %Ie ggijgﬁé ys%%ﬁlﬁistered in combination
with g?g?mﬁlg??lgﬁrég{r&%;@g%g{%;éﬂetdggirrlr?-g%?%a?éﬁr%d%cx@ﬁ%ﬂuences energy
metabelmpo anxistycindtgastrit emptylinsg in raivd” Saakamax Ar 3t al Chloomang arjd Metabolic

can | [ tion al so be adnm nistered in the
Rese?rBBﬁ#(glrl ’hjég%? g?‘{;sg@ts such as, for exanple, in bakery
NPYRhQZHRLS s@¢h é‘@-‘F&'ekaljﬁﬁfesnap%ﬁqale'ﬁeqﬂﬁllﬁm%id@[m -afino- qumazolm 2-
| east one conpound o formul a is adm ni stered

ylamigopethakl¢ ystohsiky ImetiBbRnfiph byprhol pade GrGR 8)683d0i bit or s

peptid 500538 4455 3T CO R efto G RBRE o> T andor SR Sbahes2 Y Y-

36 cdh udaft’ Wieh Fthah deriifi aBAiA VRl ©ys8d), QICCIEBi(Beivatine XMPYY3 36 which
NAR-1 (Nicotinic acid recept or) agoni sts such

COHJUfg@FeS dx Eivpte serumad buseia) PHhpgsGuodesqbed in W02005080424

cannabinoid receptor 1 antagonists (such as, for example, rimonabant, SR147778 or those as are
described for example in EP 0656354, WO 00/15609, W002/076949, W02005080345,
W02005080328, W02005080343, W02005075450, WO2005080357, W0O200170700,
W02003026647-48, W0200302776, W0O2003040107, W0O2003007887, W02003027069,
US6,509,367, W0200132663, W02003086288, W(02003087037, W02004048317,
W02004058145, W0O2003084930, W02003084943, W02004058744, W02004013120,
W02004029204, W0O2004035566, W02004058249, W02004058255, W02004058727,
W02004069838, US20040214837, US20040214855, US20040214856, W02004096209,
W02004096763, W0O2004096794, W02005000809, W02004099157, US20040266845,
W02004110453, W02004108728, W02004000817, W02005000820, US20050009870,
W0200500974, WO2004111033-34, W0O200411038-39, W02005016286, W02005007111,
W02005007628, US20050054679, W02005027837, W02005028456, W02005063761-62,
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WO 2007/ 093365 PCT/ EP2007/001213 57 In one

enbodi nent, at | east one conpound of the formula I is
wadem7mpsbered in conbination with CB2 (CannabP@DEH2007/001213

receptor 2) agonists such &t for exanple described in

US2005/ 143448. I n one enbodi nent, at |east one

conpound of the fornmula | is admnistered in

combination with 5 H 1 (H stam ne receptor 1)

' xanpl e described in
Wo&gg@t}éﬁgfé@z@ﬁozﬁg@%g& ment, at |east one conpound
MC4Qigohib® (¢.9r Miiného-1,0 3, ARy dibRipBthalefe QodaBbdX31it @E1dVR i Ha-benzyl-2-

Bupropi on, such as for exanple described in
methylp B0 7 50h, /1y derre reiab i raperidind-ylpAdd-cblssophenyl)-2-
d I & chni LAh St in
oxoeSIRANIE S0 QPSR KB P bR B bR s L THQ Mp2 3, RY 764,

CHIR-085,Xapl 6r tescthatesldésori VR0 00385150085, W02005009950,
di nent, at | east one c%&g

WD2004094429. | n one enbo ound
W02894Q&7é_5?,pWﬁ%}pg4q78i7é7,a\HFﬁ29%(W§7b@ WR2eeHBA AN, (LR 0Rp 124652,
WOzt aI30P, Webost1 2708 BN ERIOPE IRSTTRIEE CigoBtrseste,
US20060 D436 08 5203208003400 820640 1 SVEA 0 RANH4005324, WiE2004037797,

ne conpoun

enbodi nent, at least o d of the formula | is
WO200p4#04 -V ER0D0404 A WRPBIINY h UNSP49NAP bp¥ 00 1VP 1,
OSBRSSO SRE W Gpoasparast 15381
WO2004072076 00 WV 2094072070t 2 | i s administered in

.conbination with a inhi tﬁi tor of the sodi um hydrogen
OreXip ZEACRI0E ABARBOTHY {%§-  - Lol pthybepraxazelfsy) £dd . d y&idim4-ylurea
. ' |
hydrRRRERRE TSI e-) BE oL RO MBIitedt for cRATbI 0 B ONTIOHIE,
WO022818m@3) WIGH9408540Ber N O2mSO075458%i d recept or such as

. for anpl e descriped |i 0 6. one .
histafis g FRROT SHOTBEE QB LUhpBHAT S P DS R4 dimeihy -
1,4,6 3 R Sk b [ht,§-e]149:!riﬁﬂ{5%9ppwpﬁﬁll-dﬁ'e oRhlidacid salt (WO 00/63208) or

recept’or-agoni sts suc or exanpl e descri bed
those\a 26:0d3erdbkian V80200064884, D3005082893, &R 282846 Wi2005037810,

conpoun f the formula 1, j 0] ed in
CelaiGnarfhth DR RRov R odpnedodo M THENS eupt ake

[ - 9. bhe i 4-
o e e e e
ylldipmpyleminsdW@90/66485)east one conmpound of the fornula |
CRF. agm ni stered in.cgnbi nation with MA

?3%-%1 n t(ﬁ'gxﬁ}rgg??lln te), such as for exanple

urocdrfebdi@s; or such as for exanple described in

W02002053140.
B3 agonists (such as, for example, 1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-

dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO 01/83451));

MSH (melanocyte-stimulating hormone) agonists;

MCH (melanin-concentrating hormone) 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 W0O2003/15769, W02005085200, W02005019240,
W02004011438, W0O2004012648, W02003015769, W02004072025, W0O2005070898,
W02005070925, W02004039780, W02003033476, W02002006245, W02002002744,
W02003004027 or FR2868780);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
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5 In one enbodi nent, at |east one conpound of the

formula | is adm nistered in conbination with an
wa@ndao7oaszesrbot i ¢ active ingredi ent such as for PREEP1087/001213

Clopidrogel. R- CH; CH-64 HOORTti HHI1/ NOI\

ONH HOO O O\0O O Na Nay FM VP4 JTT-501 CH [/ - |

| OHHCO, O NO\ HNNO I/ 0O Gl262570 CS-011 10

rivoglitazone 0 HXk S1 \ 1 vv NNOC C H

salt (WO 9915823, $IHADF3 IS WO 0244150) or SSR-125180);

serotonin reuptake inhibito‘rs (e.g. dexfenfluramine);,

mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549);

5-HT receptor agonists, €.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 described
in W0200077010, W020077001-02, W0O2005019180, W02003064423, W0200242304 or
W02005082859); ’

5-HT6 receptor antagonists as are described for example in W0O2005058858;

bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

growth hormone (e.g. human growth hormone or AOD-9604);

growth hormone-releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));

growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as, for example,
A-778193 or those as are described in W02005030734;

TRH agonists (see, for example, EP 0 462 884);

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, W0200058491, W02005044250, W02005072740,
JP2005206492 or W02005013907,

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those as described in
W02004005277,

oxyntomodulin;

oleoyl-estrone;
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S \\ N LY-510929 GW 501516 WD 2007/ 093365

PCT/ EP2007/001213 59 ¢l FFF/ I S-\/ (Il NOO
wWo2007/93363 N F ON O N R-103757 NI ~ N BMS 2BADBB20CH001213

H3\ HICH3ICH3C:Col OANI / O CHHN/ HN O

OPC- 14117 JTT-705 Br G \ HO\ 0--/CH3 O 00 P~0CH3

Cl  V-1ACH N SB-204990 HO NO- 1886

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as described in
W020058279, W0200172692, W0200194293, W02003084915, W02004018421 or
W02005092316.

In one embodiment, the further active ingredient is leptin;

see, for example, “Perspectives in the therapeutic use of leptin”, Salvador, Javier; Gomez-
Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10), 1615-
1622.

In one embodiment, the further active ingredient is dexamphetamine or amphetamine.
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In one embodiment, the further active ingredient is mazindole or phentermine.

In one embodiment, at least one compound of the formula I is administered in combination with

bulking agents, preferably 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 I 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 I is administered in combination with

PDE (Phosphodiesterase) inhibitors such as, for example, described in W02003/077949 or
W02005012485.

In one embodiment, at least one compound of the formula I is administered in combination with

NAR-1 (Nicotinic acid receptor) agonists such as for example described in W02004094429.
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0O aojol,~a 0 Fi3c CH3 OH /O/p Il 0O CH3 Pi~c O

CH3CH 3 H3C O00 OH O BWMs- 186494 H3 H3C CH3 O
w@R601023863 N\ HO\ HOBO O Q O-\p O OOH OH 5 PII/EPBA7/001213

FR-258900 0 H HO , N NNC-35%-2504 N NH LY-2121260 O

WD 2007/ 093365 PCT/ EP2007/ 001213 60 0 OHH O OLNLNJ

OHO, , HOH GKA-50 0 0 HO = H OO0 FR 225654 C

a o

In one embodiment, at least one compound of the formula I is administered in combination with

CB2 (Cannabinoid receptor 2) agonists such as for example described in US2005/143448.

In one embodiment, at least one compound of the formula I is administered in combination with

H1 (Histamine receptor 1) agonists such as for example described in W02005101979.

In one embodiment, at least one compound of the formula I is administered in combination with

Bupropion, such as for example described in W02006017504.

In one embodiment, at least one compound of the formula I is administered in combination with
Opiat receptor-antagonists such as for example described in W02005107806 or
W02004094429.

In one embodiment, at least one compound of the formula I 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 I is administered in combination with

NPY (Neuropeptide Y) modulators such as for example described in W02002047670.

In one embodiment, at least one compound of the formula I 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 I is administered in combination with

modulators of the glucocorticoid receptor such as for example described in W02005090336.

In one embodiment, at least one compound of the formula I 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 I is administered in combination with

NRIs (Norepinephrine reuptake inhibitor) such as for example described in W02002053140.
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2007/ 093365 PCT/ EP2007/001213 61 rN N

In one embodiment, at least one compound of the formula I is administered in combination with

MOA (E-beta-Methoxyacrylate), such as for example segeline, or such as for example
described in W02002053140.

In one embodiment, at least one compound of the formula I is administered in combination with

an antithrombotic active ingredient such as for example Clopidrogel.
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KB-2115 5 In one enbodi nent, the conpounds of the
formula | are admnistered in conmbination with

medi canents having effects on the coronary ci rcul ation
and the vascul ystem such as, for exanpl e ®ACE
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system cal ci um ant agoni sts, beta bl ockers etc. 10 In
one enbodi nent, the conpounds of the fornmula | are
wa@cdinrndssered i n conbination with nedi cament SP¢REP29G7/001213
an anti inflammtory effect®l In one enbodi nent, the
conmpounds of the fornmula | are adm nistered in
conbination with 15 nedi canents which are enpl oyed
for cancer therapy and cancer prevention. It will be
appr eci at ed that every suitabl e conbination t he
-oound ofN‘the invention with on nmor N the
enemm oped conpounds and option one nor e
r phafnacol ogically active substances is| regarded
oasifal | iyy thin the protection r~ednby =020 t he
seft iinvention. WO 2007/093365 ERR0QZ/ 001213
estynogel s Suitability of thgxfﬁhpoun s of the
i nventi®n active pharmaceuti cdl\ingrediCe an be
tested ans of various test nodels. De pti ons
ar esgiven such test nodels by way rfreexa
bel ow. 5 Influence on the MCH receptor in vitro;
determ nation of functional 1C50 values of MCH 1 R

ant agoni sts C oning of the cDNA for the human MCH
MeO pr epar a a reconbi nant HEK293 gel |l 10

expresse. e human MCH receptor, and

MEFCHLORR urqu s with the reconb|nant C
i ne tooN pl |9Lanalq o the descripflio |by
Audi not et al |0'“ ‘76 13%54-313562, F
2001). A dlfference?t¢oﬂ1 - e ce as,o however,
the usermb the plasnmd pEA 8 fromE Bi osystAerad

for the construction of the expression vector.
seq the transfection was a tqﬁnsfoyned

HEK ¢ i ne @%}"‘PEAK Stable Cells" e
fro@E Bi os e Functi onal ffeas -ntg}
cel lular cgkcium flyx af t e —eddiyt1 Oy of~agoni s
in the presén i nvBntion t ook \pl ace
W thsd:hegs ai d pparat us from Ml e€ular

Devi ces (USA), prat ocol s of the pgpmarat us

()
manuf acturer. The conpounds of the invention show a

significant inhiQi tion{>309 of the signal induced
by the agopi st ncé‘ht ration of 100 M preferably
0_M_parti 20 preferably at 1 M very

JrIprreferany at 100 nM and_ verﬁ very

rly preferably

\

T-226296 ° °

GW-803430

o
O NH, N._NH,

NH
0
H\/ﬁ\ HH H H
HZN/¢\I : ” N N N E u NI\OH
0 \‘\ NHO ° NH
HS«_

L Y\NJT vﬁN?

,(;ir % AOD-9604



at 10 nM Besides the functional activity it is also

possible to determne the affinity for the MCHR
waewaengizny to Audinot et al. (Br. J. Pharmacol PCREBH)7/001213

133, 371-378). Preferred copounds of the invention

show an I C50 of less than 1 M particularly preferably

of less than 100 nM very 25 particularly preferably

of less than 10 nM and very very particularly

preferably of cless than 1 nM MIk intake by fermale
NVRI m'c anorectic effect is tested on femal e
Af

NVMRI mi cg. ter withdrawal of feedpfor 24 hours, the
30t wubst ance is admi ni ster & i tohea or
pr éfler abl y or abdeys by gavage. The i housed

NS ' free access to drinki and, 30
HN/HN/ er admi nistration of are 6fbered
condensed m | k. The condensed m | k consunption is
determ ned every half WO 2007/ 093365 oPCT/ EP2007/ 001213
64 hour for 7 hours, and the genetdl fcondition of the
animal s i s observed. The neasur ¢d K consunption is
conpared with the vehicde- ofit rol ani mals. The

vehicle itself has no ipfl an eed i nt ake.
Preferred®t ol erat ed vehi & es“for the administration
r-exanpl e, hydroxyethylcellulose (0.5%in

water) or Sol ut9fHd % (5% in 5
hydr oxyet hyl cel l ul ose (0.5%in water)). Feed and water
i ntake of female Wstar rats As alternative to testing
the anorectic effect on NVMRI mice, it is also possible
anal ogousfly to use female Wstar rats wei ghi ng about
A< 250 g Theani mal s are accustoned to the 10
' @ efivironnent before the start of the
Yo - one-engqdi nent, the animals have free
access to feed and water up to the start of the
experi memdB-2118 anot her enbodi nent, access of the
animals to feed is wthdrawn 24 hours before the
5 adm ni stration. For the investigation of the test
substance, the animals are housed singly with free )
In ong ¢gdedimant.ftheepraprindaotthe forawda | are glminigtprgdwa e@mbination with
mecitf BTG TR s SRl 0 st et i MRh s, fo
examp¥es IR {nh&itol (e raidip&l) Faedicagedvdhichrakt onlthe afgi@tnsi@cenin
eed and water consunption is conpared with the
systepe kpleiug arptegonists, betatieskersgicml s. Body wei ght gain of
10 di et-i nduced obese and standard-fed m ce For these
i nvestigations, male C57BL6J nmice 5 weeks old (weaning
In onagabodineenacheisimpeaide bf the fornidfla I are adsii@steh@d dn combination with

' ' hi.gh-f h hi gh-
mediggnlé{}{tg Q{illg&emg%lett. gr Tgtp%ee .gh-fat and thus hi gh-energy

In one embodiment, the compounds of the formula I are administered in combination with

15 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

20 the present invention.
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normal ly fed, slimmce have typically reached a body
wei ght of about 25 g, and the fat-fed m ce have
wo e@clegidedne of about 35 g. The ani nmal s are hoPCEHP2007/001213
singly, and the feed intak#3and water intake are
determined individually. There is free access to feed
and water during the experinent. 25 The test
substances are adm nistered orally in a vehicle and
s tested by conparison with the vehicle contro
'“”t@ﬁ&@ is included in parallel. The vehicle itself has
Suitabidity of the eom@omiistolfiehef ieeshtioh at adtdie phadnicsutical ifgrddient can be tested
hydr oxyet hyl cel | ul ose (0.5% in water) or Solutol HS 15
by me@%qf Namgusrtest yrads (s Descriptioasare g1vsnef fuchdes modelspy way of example
below OF F esponding group of slimmnice is kept for each
group of diet-induced obese mce. 30 Feed consunption
and water consunption are determ ned each day in the
first wee nd then .once per week hy reweighing the
Influgrice ondhe MEdd rechpionat Wiro; Jebapuratiopof %ncﬁ*ﬁmﬁéaa@vaa?thCHlR
mn%%ﬁm Jreasured each day. WO 2007/ 093365
CT EP2007/ 001213 65 Bl ood sanples are taken before
and at the end of the treatnent in order to determ ne

Clonggt The AT G ﬁga‘“%?\@cﬁé?%b&% R AT 0 of 2 recombinant HEK293 cell
line Vieh bk RB&ES dhe I%?n%h M@Htrgce%aﬁ;re%y H fRctioRs! rpegﬁrefn?éms with the

content on the living ani means | npedance
recomigiasnircelnding tc(o'k(%@ imebdiog) to the Mscnpmmcb)eABdMQS&t al.i(h Biol. Chem.

he m.cronucl eus test .(in vitro) i .
276, {355 bisbAe B Bk itel el G i efGiees e RS oty 8 the plasmid
pEAK@ f®hi EDGE B®s d}ts@erm ) fof th@c%ﬁﬁfh‘éﬁbﬁ bf the 'Eﬁfnlessmn vector. The host
menbr ane- boun ragnents) in various cell |ines

used dor the iransfsction was rémnstaiméd BEKwiellHimgnamed ABBAKcStable Cells”

act i.vat enat e. t est, syst.em
(ke B8 GPRE oy orrble i Rt Hemepa dl B eRTiaE iR o ater
additRImeIfAgsmhist (MOH Bit thet re@énc@ O‘fﬁ AndCETTROIMIENRYN B8k place with the aid of
i mmunochem cal | abel i ng of t e kinetochores or b

y
the FEARR npmgatuﬁ fremDrpleevlaheviees (B ADhesity [BptacoIswd thesapparaus

manufgcit}lrgr arhg ? g to'fghe) 1ng§1ttg§;jspo$hral s‘féltl %aélf H%‘PD& ign %3}5‘%‘3 of the
51gna11 hRlutabby te ﬁ@@rﬂﬁl@t a TBecentrated GREIT0 |IM refesably B 10BWMY paticularly
hours with nmetabolic activation or 24 hours w t hout

preferablapiol i, Y&rypartiopkariygreferpisnatyl 0P @t andbvary vesytnagtiquipsly preferably

at 106¢ of the treatment, the cells are isolated, fixed
and stained. The cyt otoxicity of the test corrpound IS

Besides siesfuactiant aotivitn gt it alsd pessiitt at detentird the gfﬁxvi/tyhfor the MCHlR
expressed as percentage grow accoun

accoR 8 ANt £ . AL PBOBIPRLIh aubl ) Bisiagiieampounds of th
invertlohRhb{en TE9Gbf ¥6s ﬁ: @gﬁ‘tl hR paﬁfb%lld?iggﬁ?%}abi)eéﬁess than 100 nM, very

concentration s ow ‘not
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
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30% surviving cells, or should be the concentration at
which a precipitate of the test conmpound 20 is
wob®enyisas Duplicate determ nations shoul d be PEr/EP®A7/001213

out with each test concentm®éti on. An accurate

detail ed description of the experinent is to be found

in Kirsch-Volders et al. (Mutation Res. 2003, 540,

153-163). Evaluation: The structural or nunerical

r h ' .

hour Bt R A RO (Rl SN el RE U BTN h Byl i
consurBifiibreie kbmpatd Withehe agtitly2ebicd comisdl adbnaloncent rat i ons.

The . tes |s regarded a ositive in fol | owi ng
The yeficdsitselfjhas pg i é%%fc'qeﬁ intpalke. R{ﬁfﬁé‘%dt teferfzsteql V%hl%F% for the

Izh 0
admlﬁ?esggt%t IM\/eé ggrn %:)?arrﬁil@ ngpioagah%l'eéllb@]?gggts e/g;?ﬂvéﬁkxt) *6{ shﬁﬁol HS15 (5% in
hydroxyethgtcetifilosd @)ri%um:kwater))s increased to a biologically
rel evant extent, concentration- dependently by
conmparison with the negative control. 30 A positive
Feed%?@WaR’Jr TR ofSBRAWeAV &t M St at i stical Iy significant
ef f ect conparison wth the negative control.
As alRredtbete ot:snngtﬂm Landsctmcf effdve on NMRI maoe, diealpepassibieariatogously to
th 1 cronucl eus. test. 07/.093365
use fisgie B0 10 CERIRE 266U ARSI, DS AR HF APtomned taies
expetimeht@Pnvirdnfnenreddte i MIEbMRE stid} SRlonk Q%@Hﬂ%np Qﬁe animals have
mut ageni ¢ potential. Brief description: m xed
free dsaestsdo fezt and maten up o kedtat ofdhaexpe@imnf. fle amther embodiment, access
Sal.nonel l.a t.yphi qur i 5 strain fth.in.ea ase a,. ..
of the 2B Rob 55t Pt ot e e fdraiPils Rt i (e Sugation of
the tdsD€ubSRhED AR dnBnhlY BRI HBUEddLThAY WA FrebARBesk & fe‘é@ taﬁ@ Waftg. Feed intake
frame shift nutations is treated in a 384-wel
and waterriotake are mesisured cantiniously ievery 3onioeies puer mloclfof £2Rdours using a

com s EHREAIRGR 1 BBl RO EABNRDL SV A0 e

cons§HBFEdT 8 lcbMPare@vithhBe QXtRSle itrRRH c@ﬁt@oltaﬂuﬁkﬁs found in the
literature: P. Gee, DDM Naron, B.N. Anes; Proc. Natl.

Acad. Sci. USA 1994, 91, 10 11606 and Fliickiger-Isler

Bodyﬁ)h%'ghtgainl\/g{ ﬁﬁu&% obe% a%]i sta%ﬁ%‘d f%ﬁ ;n docit. lit.).

compoun cause bac ations and thus

For thé%éﬁxWe@hédﬁ@ﬁ lﬂlﬁtﬂé COMBLb6 ticef5 wedkd @ﬁB@Wﬁm@lagé) aé Bﬁ:ustomed either
bi osynthesis. Mitated bacteria are thus able to divide

to a sipdaislapaintenarse digtor & # Aishdal andithus highrsneray dish: Afilgr 12 weeks, the

norm%'?l??{dé EIE Q@H&\%qyﬁg }ﬁlrgld@rled%rb%\% Qve? é%@al’i t %aér{cﬁtﬂé fat-fed

eria enzynes ar

mice @ﬁ@&l\telachmldmﬂ of absut 35 rgeThe tmmiah;&r@hbused tsllnglyl;rmﬂ thenféedll ihtake and
and the color of the added indicator (bfronocyesol

watewfqéfp &ye datarnyesd indiyiduglly el heris éfeetaecey%tq lovd anhatge during the
expehﬁﬁent.

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 body weight is

measured each day.
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regarded as positive if the nunber of wells in which a

col or change is observed per concentration increases
wa@e@niopizeant | y by conparison with the control.PCI/EP2007/001213

Preferred conpounds of theéfnvention are negative in

the AMES Il test. 20 Cytotoxicity tests a) LDH

rel ease The aimof the test for LDH (lactate

dehydr ogenase) release is to exanine whet her a

Bloo&%ﬁ@ﬁ!‘?re (AATRIRE %:JPcFatt %g&%ﬁtﬁr t&gﬁt G r‘{t‘g‘deter%1 ife serum

us cause ce dea ESCTIp I on

pararh@bfsaﬂ"tlth/plbyld‘dhmfbhnﬁmmu d’lﬁn@@hh ierpesdnay &fetabfohﬁ’m It is
the cytosol due to cell damage is neasured

addityagpldy P?ﬁéthl%/to deteaméng the badyefat F@ﬁ%ré @nvhe hvipg énwé py means of an
1mp68§}{599r% reﬁ%ﬁtt(y["OB’E@&%éJohﬁr s of the culture

super nat ant are renoved and m xed with the reaction

Mncrsmlcllenzsmt (ihBtro)ki t, Roche, Mannhein) in accordance
with the manufacturer's information. LDH catal yzes the
conversion of lactate into pyruvate. During this, NAD+

The aiu?’x (ﬂe r tl&?cqoﬁtg MR HT vit ‘?s o%ggﬁrgfng' \Vh% A bYLR cBﬁBB‘tﬁ%shas the

ein uence or ase,
potedtlakm/ahsﬂ tieedfberd atya d)fGWct‘(ﬁmr:kaZCsinalllnherﬁla’ahe bmrtdl‘lBNAeﬁhgments) in
zan. Eval uati on: formazan i s quantlfled

Varl% RE3 T PHEARLSHERS) wﬁﬁgf wiioutingtakeliy achiyatipmiy Hiver
homcégggté Olgr%etﬁsﬁ f rﬁ%ﬁ@&@é fﬁt@é&éﬁon ﬁ&weéfrﬁﬁ“'& gﬁ%ﬁ% ggéugenic

Prefe conpounds 0 e 1 nvention
potermagmﬁ  festaromponod byse immuhddemddal labelyngadf the kinetochores or by staining

entrations 10 M Particular]y. prefe
the DGR 5BHEES bR o HOH Wpestioct 8w ordhiShmaetn of
BriefsdViptiB €Thd dbils BRS trddtfi ﬁrar%dwgpfm&Hﬂng%l%{EQWt}?&e test compound. The

i ncrease below a 5 concentration of
treatrhent tiawals tydically ATipoucowitk mtetabobic aitimatibn bh24 hagt withobtometabolic

actlv.%éon %g@ﬁ& ; Ot I nteé'l%dgltl%l g{,%lrtmg‘rﬁgthgﬁg sez?rtﬁ éso\(\.allrgedC ?ixed and
staindd. tﬁﬂb ey otcici® d?@lllé testBmBoliad 1scﬁ§§‘§§ddl%tcb&ﬂm§]t9 thelreRtive cell growth

cel culture ' mediumare mxed in a wel
eXPrqwetdraStnetCGntam groavthvor fakinpGocouny bf thaelodelingmimeas @pmlation doubling

compgFeE e plege hfoes T PERiEHE RS SSge TR shi i S8 ot less than
30% butmivivasedls, seahbulliveBhd ddnveriation ht wiie aGidipitaS oBthe test compound

shaken at roomtenperature for 2 mnutes and then
is Obseﬁ‘&giblé?ueldcaﬂ%detqmnmtmmﬁ éh,oulﬁ]bﬁ: Partlhféoutl Wiith ersb desih gencentration. An

accurd| Seq{r%gaél(g? agscf%&)l o 85 l?x ex er1m X S tgﬁJg'fo Q:d 1833 ng r{;.oq%sr%: Etn (Mutation
Res. Z'(EB,A\BMO, 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
b) the number of micronuclei is increased to a biologically relevant extent, concentration-
dependently by comparison with the negative control.
A positive control must show a clear statistically significant effect by comparison with the

negative control.

Preferred compounds of the invention are negative in the micronucleus test.



20

25

30

SPECTRAFI uor Plus). Preferred conpounds of the
i nvention show no significant reduction in the ATP
woeaslos3sas concentrations below 10 M Parti cuP@r/Ep2007/001213

preferred conpounds show n@6reducti on bel ow a

concentration of 50 .tM Even further preferred

conpounds show no reduction bel ow a 20 concentrati on

of 2560 M c¢) Neutral red uptake The aimof the test
AMEJISSH%% neasure the uptake of neutral red (NR) into the

ysosomes/ endosomes and vacuoles of living cells,

V\,hl ch is a quantitative neasure of the nunber and

z%l ity of the 25 cells. Brief descri ptl on The
The %@m she AMES U Rest isdpexammg Vthe&hefa“ﬁf e9reRQURd hap BuAgsRis potential.

BrlefQﬁg(fr 1oﬁo lilltu'xQ(pbacg%)%ﬂtrﬁﬂ ix%ﬁ 35 f%&ntlggm%hel e{ﬂ/phlmurlum

um at in a rmsp ere W
straing.va%h maahiomsd laoxisstacd mm&nhtaum in tAé haxidine®peroayiat theiSalmonella

t he. NR ned] i.s remmved and the cells are washed
typhiUFiym ST TAPS FpielolariRG AMe STy HaReRs ' reptet 1o gl microtiter

plate Qgﬁf JarBls Qéjmcg?ﬁff’éjfoh\y of %t&t %sg@afnﬁ@antﬁ%o mhﬁt%nhﬁtg{)(glsc activation

acetic acl tion. After shaking
througheddiyien b S¢ kv erdoiegendte Garcorate dbectripﬁtiohmo@lihv experiment are to be

0 neous dy n exact t|o t t he
round GRS G MmN A B P30 85 68K 199491,
t 9
! 1605%@“"%@““1& eﬁa] UGROGE ReS QUOEDSS, 18tdnd shO ?@01213
Muta@&mE‘mt cmnpmmds Eretuse hiusl@mptanons aofd thiwerestpee the lfmrtctlomhtg of

endogegltom Ppﬂ&l@ﬁg@swtgﬁls(% tgtﬁ ?ﬁf{arrlla(g%gtg)l.!rl}ste 5toadlv1de an éjx%rénd to
bacteﬁgh@ﬂ&{légl aci al acetic acid solution. HERG channel
| ockade 5 The aimof the test is to determne the
Evallmmnoelnftthm 1scmhammg éacvtcnrla/lmrmhtdvéng tssmuatopoefithe bacdarkes then
t he cardia nne Bl ockad f e hERG,.
enzy R 5 G R b e LD BABGHUmOAS S f it Bl PHAR hE et fofand the
colortdTehdudaed ﬂm&dr,(bmm@ﬁe%@pp@f)l@yicwng& iﬁ&h%ﬁk'@élwto‘cﬂﬂ% The test is

arrhythm as. For expression of encodi ng 't

regarded@ petseivaef the mumder of wellsdn wlmcth a momms whesred per

LT rogen hanst er. ooc: Aneri can
concdeyBbARAGRS g hETRS o1 WORGE AR B bl er o
Prefetre@d8ip6irRl of tHelgventidf hRCieapliviein(thd BOEBRI, teder and

Island, NY) with the hERG cDNA and sel ected using

Cytoeseay (@$BCO BRL, Grand Island, NY; 500 g/mL). CHO
cells with st abI e expression of the hERG channel were
cultured on a HAM F-12 nedi um whi ch was suppl enent ed

a) LDM tdleas®% nati ve bovine serum 1 X

penicillin/streptonycin and 500 gg/nL G418 jn an
The aam,ﬁg"é%t@ggobLDblg(%céqt? defydrogenass) Hilgess &0 examine whether a compound

damages the integrity of the cell wall and may thus cause cell death.

Brief description: The LDH activity which enters the cell supernatant from the cytosol due to
cell damage is measured by colorimetry. The cells are treated with the test compound. Fifty
microliters of the culture supernatant are removed and mixed with the reaction solution (LDH
kit, Roche, Mannheim) in accordance with the manufacturer’s information. LDH catalyzes the
conversion of lactate into pyruvate. During this, NAD+ is reduced to NADH/H+. The latter in
turn reduces, under the influence of the added diaphorase, a likewise added yellow tetrazolium
salt to the red formazan.

Evaluation: The formazan is quantified by measuring the absorption at 492 nM (e.g. with



15

20

25

30

15 The cells selected for the patch clanp experi nent
are seeded on a plastic support 18-24 hours before

wo b@7e%336F | nent. HERG channel currents are recPCTER2081/001213
roomtenperature by the whefe- cell variant of the
pat ch cl anp techni que using an Axopatch 200B anplifier
(Axon Instrunents, Foster City, CA). The el ectrodes
(3-6 negaohns resistance) are prepared from TW 150F

| a (World Precision Instrunents,

TEC%@Q—F@RF—’EP fé‘#a)sf. Iled with the pipette solution 20
Prefetrtd Qo mmsmmeumaﬁ@a@h@b Ro sﬁgalﬂﬁyhﬂﬁ%eaéb iTVDY¥R ANy 22

nv HEPES, 1 mM MyCl2 adjusted to pH 7.2 with KOH).
concepieatinmREs e d Anil. m%aﬂ)sprafeéreiﬂ ﬁqm@eu.ndwhew pednarease below a

| I

concgffipiBREs SOHNP er Rl atsfern s uty® MERT iR ifoye
concé@firatibe ohBRuehannel current of the cell flushed with

the control solution (130 MM NaCl, 5 mMKCl, 2.8 ni

NaCAc, 1 mM MgCl2, 10 nmM HEPES; 10 nM gl ucose, 1 nM

; ' ed to pH 7.4 with NaOH) is stable, the

b) Img%%ﬁall’aé%@pgf%@éﬁ with the test compound di ssolved in
The dimeofabotest is andat@misoihg totainnrigelldlak W TiPasonnt, avhiéh Bra médure of the

mVl DMSO, sol uti on_of the test conpound so that the

energy\es! apd it the wtahiyy o &lk han 0.19% . The current is
Brleff[cﬁgérgn%q 1 ;ﬂt, gf‘é@%l%réﬁﬂe&hm&? Lﬂ)ﬁédhﬁra &amerﬁlcq)&ﬁw plate with

anme procedure 1s repeat i ncreasi
100 doothaOeHT ltemGlmfeagdme(%H&Wnrgolmmamﬁactﬁiee’smwums Promega

nmplitude of the RG ¢ rrent|smesure 30 in

Techﬁiceb&wge@r'é\éo %) C;]El}lteéﬁf% Lugninesent b‘gln%lAF%‘V) dagultures are
shaké& B4t roon] i PRt FLEBY %‘E&Hhu&y% thBn Hbaft&f fo‘?qgl?nmutes untH the

concentration of the test conpound I's conpared
lumnmdse&nceﬁlghhidmapmabllxzemt rol solution in the sanme cell

and cal cul ated as.% of the contrrol valu :
Evalusigny g@s‘é‘é‘z&“%&ﬁ*ﬁ&%@ Fé‘gi'?‘iér alip)Oyef AN é‘f“no\é\ﬁ):(e#h‘(‘élﬂé dECAN
SpEmpmgpl tested at various concentrations in 3-5

V\Z’]I ch express hERG channel. The 1C50 is

Prefentet] aomedurt;gs ofi ¢he ioFemionIshore aip signifstantrgdegtion in dyr AR lenls at

concl TR0 0ey B WRT EruSRRch ERR e Db RSH Gl ngreduction betow
conceHi@Bh 86 56 LNE ERkh BitRer pheffertedl @RToLAR dolvthdeRaictiocidelow a

nonsel ective effect on biologically inportant
concénirativn 0h250 uMi.t s (e. g. receptors, ion channels and

enzynes; for lists, see, for exanple, Witebread, S.

et al.; Drug D scovery Today 2005, 10, 1421-33 and
c)Ne‘E@lal@Eidlpta@e et al.; J. Med. Chem 2005, 48, 6563- 6574)

by an active phar maceut i cal i ngredi ent as snal |
The apms(sﬂtm st leéfh@ﬁ%ﬂurfs@F eletake pf peutiabred (NR) antp ahfglefscwgmé/rendosomes

and \@atru%lgsuésliJ lS\rng%Ee?ﬁi lilag@gatl?g ngegs%g h%%a%a%}s% Yltallty of the
cells.The conpounds of the |nvent| on of t he for mul a |
exhibit, as selective MCH R antagoni st

Brief descrlptlon The cells are washed with 150 pL of a preheated phosphate buffer solution
(PBS) and incubated with 100 pL of the NR medium at 37°C in a humidified atmosphere with
7.5% carbon dioxide for 3 hours. After the incubation, the NR medium is removed and the cells
are washed with 150 uL of PBS. Removal of the PBS is followed by addition of exactly 150 uL
of an ethanol/glacial acetic acid solution. After shaking for 10 minutes, the dye is extracted
from the cells to give a homogeneous dye solution. An exact description of the test is to be

found in the literature (E. Borenfreund, J.A. Puerner, Toxicol. Lett. 1985, 24(2-3), 119-124).
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selectivity factors of at |east 30, preferably of 100,
nore preferably of 300 and even nore preferably of
wQa@o/09izssa vis the affinity to other protei nSPCT/EP2007/001213
Exanpl es of such proteins &e serotonin receptor
subtypes (e.g. the 5-HT2a receptor), nuscarine
receptor subtypes (e.g. the 15 M1 receptor),
adrenergi c receptor subtypes (e.g. AR alpha 1 a),
a o ( cal cium ..
Eval® ?%hms a[b(gglé‘rf’i ﬁ rﬂi J}?E&gqé% bsucgetegrys réeat %i\(}jéﬁlﬁlésg@amli'crotlter plate

reade&‘s @k differéricy foin the ALRFHPRACE thOcBaMBQUR @bétﬁrhblciss‘ﬁdtﬁﬂs
an inmportant prerequisite for a 20 (reproducible)
HERQI‘Fé\a Olaskpdeal effect. Solubilities in aqueous
systens can be determ ned by various nethods.
Sui t abl e exanpl es of solution precipitation nethods

The ditnkofmid fest is & ddaerniihe/the c&ﬁﬁntrﬁ@dege WWIQbh thevest tompbend blocks
t he dlssolutlon of a solid sanple until an equilibrjum

the cfigiag DERGpIAmE B S ae 1 hER PBREich Hy<sRoRbiecor the Lk

curepSind bivhin i RERAE] i W0reboll e E3by ERRREUTE o
For eb(ﬁﬁ:tsmmbﬂtﬂfe oDNeemrodipigabphBR 6-dhafirfet rte)das&d?dried énto ﬂﬁb(pCDNA3 vector
adjusted to 10 mM pH 7 n.a 96-we

(I“V‘HP%%“&t(g}l‘é?se ﬁl@ans@r oages (KEQ, lﬁra?reﬁapf Y.pg %&&E%cw,tﬂ%kvﬂle
MD)Wvezd b &:t%d"@s@r%ﬁﬁ ’\fétalﬁﬁ\@?eméér?@ Gl Is?mgwatwnh the hERG

conpoun usi ng a nepne omat er
¢DNAleypt eéleamum@gmxgmmmm a@rbd IsTnd, N 580 g LYo CHE cells with

stabl St ghe SR OsbEe] Ptk Ceisted oA R b iagnediv B was
supplelfeReaclitf {4 nﬁ@vesbdvl}‘ﬂe Qrun, LI)X ad i &re gfbrn%}ggi %MNE(S)O ng/mL G418

nmeasurenent 1S repeated. Furth addi ti
in ansaohustphemmf(%‘yd_alr/i%&amdn diokde., 10 mvt then 9x | L, 10

the G B B SR P LA SR hpagh ¢ pours
efor%QQe MpearthnMHm cMnndbQirféhts300rebbraé@ at MoANEm ?QIQHM by the whole-

h turbidity neasurenent in between conplete the
cell \melasmfekmpatcqu:l@mes@hnaua Iusuag ian Axxophieh 200B andptifien @ xga dnstruments,

PG, 5. P L G Bk o vhor s

capilReies PWSrIH PPdcisien Hﬁstr@rﬂentﬁ%&&@f& BB) andSfiltedl Witle ﬂfﬁtpll's‘_étte solutlon
turbidity is detected P§5t|rres above the control

(IZOWlp@tasslumrﬁépm@QSnMééﬁl cthN@%TfhtS mM HEBES et md4MgCl2;
adjuﬁ‘fes o.p E—[ th llg’nnlggﬁ-{}egh eh:;]:ﬁ&% H flfernf,ﬁin sagr%?nrtlitu ci l?))év %E)gsnsve voltage

pulseCQUREVINdllbwed Be atnegétl\&cﬂul&l(ﬂm mVhakgd ark h@o[’ﬁi’)dlﬂwmer analy51s As
possi bl e neasur enent ran energes as val ues <6.

soon@S s hER(G ghapnghepreegbof the cqﬂ} Hnshed dathdherpenired solgtion hle’»O ‘M NaCl,
5 ml\g mg% %M%@é%\& (}?th/FMg%If,Q'OW HEVES M PARPRDASE, 1 mM caCl2;

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.
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10 at least 12.5 M nore preferably of at |east 50 M

and even nore preferably of at |east 250 M b)
wab@nrmegdyham ¢ solubility The integrated UV abBOF/pP100m001213

from HPLC WV neasurenment of9serial dilutions of the

test 15 conmpound in DVMSO (500 M 100 VM 50 WM 10 M

and 1 M shows a linear correlation wth the

concentration in a calibration Iine. The test conpound

Eval&a?%g “gl)le fe%tfg)g%léggd sqgs(:r‘écrosvg\rémo%sgcsosr’lg? %iagglgse fgluf’glﬁﬁé gelhsi_\yhlch

exprefs@hERG d’h@mﬁcﬂ T}(eﬁmeﬁdéﬁtﬁm&@ﬁﬁmﬁa@hneﬁ% JqBdes 28kession
coveri ng gr otect fromlight The sanple is then
(GraphbAvlp Spliyats, aen Risgentfr ot at i onal speed, and the

t is finally filtered. A sanple of the 20
Gene?ém?lere 8'gupelr natant is analyzed directly by HPLC W

In ord@as ufiginE R the 38k oﬁbﬁ)wa)ted Adé effédis it is GevifabR tb ke bk Yidhslective
after dilution part, by volume of supernatant, 39

effecb%q p@lqgg,c ¥im zgft ﬁ{u@glpnalélg'ta{q gm?ceppy%p%@hagnels pgenzymes; for
It
lists, gw?&%ﬁﬂhle‘)wm{ebfcﬁ@ g, %?%l.,%g%{%é/é&esdgﬁl ?Qﬁg& 15, ?4921-33 and

per nat is calculate

Rollandf €getat.ctl Mbd. &ihemr POOSOAS, G563t45¢4 sbypa maiva pharsaePhtial ingredient
the basis of the 25 constructed calibration |ines

as smallgs FpsRe Geres B Byet ik anlargeqwmben abisuito fest gysems can be

carrlé'oe&ﬂ%?tv'aMgus %@Hﬁ%ﬁﬁﬁ&s ;@%L@ér&g‘ Paﬁ?ﬁﬁggl es of aqueous

test Solutions are deioni wat'ér or ueous
The qmlnqmphdﬂ af theifrfvention (bfhhe fmmiutadsex;bi—bxt\/aé sedectie MCH pRiafitagonists,
ared

selecfyishfopioat Skt & aertiapliiardnd tmespriranialrobuah even more
prefe%fﬂl)& QﬁIOObQ?fs a 5?59]’?@@%9% & &tHEﬂ Hte?ng%M&t Gmt:h Wotté]ns’gg}e

phosphoric acid or sod! um hy e sol ution
serotgniametzpthr mehitipaiLe. gFllheﬁdﬂTMecmmr),bmdsanﬁe teheptomnbtmem(e g. the

M1 SRR, adng i it BOBPLdory. iphee. Bt 5 Bliffy chanls

(e.g. éANtYRBIcRIeERIARNY of at least 250 M WD 2007/ 093365
PCT/ EP2007/ 001213 71 Perneability The test for
perrreabi li ty is carried out in CACO 2/ TC7 cells which

Slhf‘ been cultured 5 (DVEM @ utamax |/ G bco with high

oluby it i SRR XS EPES 25 M | 9% NEAA, 1096 FBS, 40

Ade msoﬁx%mt BY & suibstahé&irsague OnNAivedt $y8IERRN AN rBporRaPPrerequisite for a
Cﬁl gnd 10% C02 r?g{}tent) on ygecton Drglil nso% 1

(reprqadchtée)gﬂr@gnaqgéqglcal gffgqjﬁ@qblllflmmggumxy systathgcan be determined by
varlogﬁfn@ﬁl%g lguEtXbl %x%rﬁ ] gﬂ%%é&?on r%éé tltOElat | ﬁ’odsg 120t CMollﬂ{lllty”) and
conpoun T i I—‘( ? i

methodpwhiah invekligutdthadibsOlufidn Bﬁ%olﬂaﬁﬁﬂpﬂi &ﬁﬂlan eﬁhﬂllgrldm askt up

5% BSA) . Anal ?/sn s takes place by
(“thermodynamlc solubility™).
a) Kinetic solubility
A DMSO solution of the test compound (2.5 mM; 0.5 pL) is pipetted into 200 uL 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 uM 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 pL, 10 mM resulting in theoretical concentrations of 25 uM, 50 uM, 100 uM,
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10 neans of LCMS/ MS. Further descriptions of the test

system and references for the experinental procedure
wae@7oes3ke found in Balinmane, P.V.; Drug D SCORET/EP2007/001213

Today 2005, 10(5), 335-343.70 Inhibition of CYP enzynes

15 The inhibition of CYP enzynes is determ ned on

reconbi nant enzynes (obtained from Becton Di ckinson)

and fluorescent substrates (BD/ Gentest) as reconmrended

150 8 S0 G20 AL SRR MCEE mat0 sl 45000 M pnd 39 i owih b

meashfmdneaibeﬁwsdrﬁmmaetlﬁfrﬁéesa&ﬂﬁmt ©@tesshe experi nent al
rocedure are to be found in Zlokarnik, G; Dru

Evalt%t@e oVl irbrdigayalpesdfisom thegrephglomeien aretpjeited ag@mrvb&%amomcal
concé{naal?igh of Mle-'t- ‘?c&?éa& l 1h(fhesa{cﬁg&%ség%osbﬁm?§tﬁsr ggoﬂ%g alg?/gmﬁcant

I ncubati ng conmpou m Crosoma

turbldilltylsrdefebadt(e gnstifés agvelthpeoatrel valué bfthe addeowk esButioh) at a
NADPH, 0, 5% DWVSO) at 37C. . 25 Analysis at

theormau panceBtatiqnthedeve ofepneorfration beloay Ttha%é§tafﬂdég be Bie solubility limit
of th%%nﬂ;ouh I Mgt ?(H{l(tl(?’gr pﬁ?ﬁg ﬁlQ)Eﬁn%%Rfs; 1bﬁéqr%e£s%§f:tment range

systeman erences e experl procedure
emergé¢sastvaluee <6 @Gndvj 6125 PlSatuM bhd >5130+gv[D| scover y Today

2004, 9(7) 28-336 and Lau,
Prefeﬂﬁﬁﬁﬁ@@@mdse thepigention show ameilf)solu!néms inphpsphajggbuffer (pH 7.4) of

at leadPPY5 ﬁ% Iocte 'Bgfé g’l%%% Qgs’lt%ﬁﬁll\g 4ad %{‘Fhﬁs%ref-gﬁ%ly of at least

exanpl es and preparati on net S deta 'ow-’serve
250 gM. il lustrate the invention w thout, however,

restricting it. 5 The conpounds of the invention of

the formula | can be prepared by neans of reactions

b) TH@HﬁMynain”c QaBigiwe! e. The conpounds were obtained for
exanpl e 1n accordance with the follow ng general

The integratédold Vaabberptisn fromR2P 126 U‘(Zhﬁminemﬂser[awllmmw tife test
comq%l{l& Hgb%@ u% l\@ gg{/ 5(9/.E M]%ﬂ pgllglr%% ) shows a 1near correlation
with the concentration in a calibration line. The test compound (500 pg) is shaken together with
the aqueous test solution (250 uL) in a closed vessel (capacity: 1.5 mL) for 16 hours
(Eppendorf thermoshaker, 1400 rpm, 25°C, covering to 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 methods.

Preferred compounds of the invention show a solubility in phosphate buffer (pH 7.4) of at least
12.5 uM; more preferably of at least 50 pM and even more preferably of at least 250 uM.
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OR SI N\ Rl DW NN Mt B Phenol O N Method
AN Hfor R =1 rNR3 HO O H-fl- R4Cl SN:H
WORMR3/ONBENBH3, DIHFA CI S 0 0 HRL HR4 N MtPOOER0RL001213

N H R3=8oc~ HCI R3 = H Met’lhod L 10 Schenme | O her
conpounds of the invention can be obtained by further
routes which are outlined by way of exanple in the
foll owi ng scheme. WD 2007/ 093365 PCT/ EP2007/001213 73
0 =R5 0\ SO0~ NBS, TFA Br -1 i (PPh3)2Pdd 2, Cul R5
Si Pd/C, H, MeOH OO H2SO4 \ PPh3, Et3N, THE /

Permbhtiiigd EI  NO2 NO2 Method F N2 p 0 / RO _O- RS\S/
-O>-MRSS/ N OR OR2 O

hod
0

The test for permeability is carried out in CACO-2/TC7 cells which have been cultured
(DMEM/Glutamax I/Gibco with high glucose content, HEPES 25 mM, 1% NEAA, 10% FBS,
40 ng/mL gentamycin; 37°C surrounding temperature; 95% humidity and 10% CO?2 content)
on Becton Dickinson filters (24-well, uncoated) for 21 days. The permeability is tested at a
concentration of 20 pM for the test compound (1% DMSO in HBSS) with a pH gradient
(apical: pH 6.5 and 0.5% BSA; basolateral: pH 7.4 and 5% BSA). Analysis takes place by
means of LCMS/MS. Further descriptions of the test system and references for the experimental

procedure are to be found in Balimane, P.V.; Drug Discovery Today 2005, 10(5), 335-343.
Inhibition of CYP enzymes

The inhibition 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 experimental procedure are to be found in
Plant, N.; Drug Discovery Today 2004, 9(7), 328-336 and Lau, Y.Y. et al.; Pharmaceutical Res.
2002, 19(11), 1606-1610.



S/NRL DW Phenol R5 \I ,J N Method B N Method A N
N' N' Schene 2 5 O her exanples again were obtained
wa@goo7gizent ed in the followi ng schene. 0 0 F FPOI/RR2007/@1213
Br BB S p-' Boc20O, DVAP 320 LDA 3'-++ Bl Br S N. o\
/ Method J Method | F F pi PHt Bu3' BF4-, Pd(OAc) 2,
Cs2CB \ Q -1- N Nboc Nboc Method HO R6 S O,
TFA, CH2C12 R6 SO/ -o~-N\ R6 Spi OO0\ / / Method G
MF N-boc N Method BNN 0 ORZ N\ GRZR \ S1I N
Phenol R6 N N Method A Schenme 3 O her exanpl es
The ex@fuiples\aBd prepbiatibn attttasls idodilebbach iservt Reilfuslrate Mdi8vention without,
schenme, WD 2007/093365 PCT/ EP2007/001213 74 o0 -0 O
however, ggstrgpting itSnC) 21 MeOH Br _0~"~ Br 0 " o-R2

Exa

5  The compounds of the invention of the formula I can be prepared by means of reactions known
in principle. The compounds were obtained for example in accordance with the following

general reaction schemes.

0—R2 Zn, CH,COOH
NaH, DMF Method C or
ON F — O,N O0—R2 —_— N 0—R2
Method D H. PA(OH),
R1 R1 Method E2 R1

O.
cl f - , ¢ s it Q R2
S - >N - N‘Q—O-Rz
07 —o” \ J ° + S N

DMF N
N Pheno! cl N
Method B § Method A

/@/ _R3 NaCNBH;, DIPEA H
97 CH3COOH THF SN\
R4
Method K H
R3 BOCE Hel
R3=H Method L

Scheme 1

Other compounds of the invention can be obtained by further routes which are outlined by way

of example in the following scheme.
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Methode AN R7 OO R2 (PPh3)2PdC 2, Cul, 0, O Et3N
w®20d7/84338t hod MS NBr | R7 1 R1 N% Pd (Pt BUBJREPI00T/001213

Morpholine J N Di oxane/ Vat’dr Method R 0 O R2 "
Pdz(dba)3'CHCI3 0 Ol O,RZ NRL S\X Br | Xantphos,
Cs2CO8 Method S 0 0, R2 nBu3SnH, Pd(PPh3)4 0O\ R8, :_102
R8 Pd/C, MOH “r \ | J Methode AAHz J 0 R2 R3,0 S N

N 5 Scheme 4 Qther exanples again were obfai ned
s a I,Ddl cat ed | n 4 hel foll ow BE sghemersMQ 2097/ 9339«5% M. MeOH
\13 \
PPhy, Et;N, THF O, Method E1

Method F
2 R2
RS S e
w@# e Q
DMF N Phenol
Method B l Method A
rd

N
I

Scheme 2

Other examples again were obtained as indicated in the following scheme.

o 0 RO~ = o 0
s @Br ,B—B\
@ o~ Boc,0, DMAP d - LDA Br Br Br \S/ o~ N ¢ o

N Method J Method | PHtBu,*BF,-, Pd(OAc),, Cs,CO,

N—boc Method H
2 /
R6 7\ s o _TFACHC, \
N\ “MethodG OMF
N-—boc Method B
I

- Q

Method A
Scheme 3

Other examples again were obtained as indicated in the following scheme.
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w@edo7@e33eBr S O UGH, THF/ Water Bf QS/ O TOTU, BXT/EEAN7/001213

DMV Br N\~ Nboc R2 Mthéd P N-boc Method 0 / R1
N-boc 01 R7 O,R2 O az~,, TFA, CHzClZ Br S N |
HC(CEt)3 Br N Method GRL Method NN J NSiMwe3/ O/
| '"R2 Pd (PtBu3)Z, Cul, Mrpholine 0, R2
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Me
A JBr NJ Me3Si N O (Rejjo O RZOIN X=PBr,Js NIQ N R WST)-oe
T R X9 PPN 3y TR 230 Cul T 3N N PR hod A £
eme 5 O her exanpl agai n pws e obtain as Phenol
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L,
I

=R7

) O<gz  (PPhy),PdCL, Cul, o Oury
Et,N
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N R1 e N
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7 W »
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Dioxane/Water
Method R

//l Xantphos, Cs,CO, R1
N Method S

o]
0 O‘Rz b SN
/Q/ N, ) Pdj(dba),*CHCI, 0 o /Q/ R2
To e At
\ N/)

0 O\R2 nBusan, Pd(PPh3)4 0\
T R8, 0 R2
s — O\RB P
N - S Pd/C, MeOH
Br—<_ | y N\ [ ) o T
7 Methode AA N\ /) H,
o\
S
R8.. N R1

Scheme 4

Other examples again were obtained as indicated in the following scheme.
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0,R2 - \ g/ TBDPSO S 0, Met’/hod G TBDPSO S 0 \ TBDPSO S
N\ RL /™ 2) -oi Phenol N-boc -a>-N DWW N Method A N
Method BN~0 0 'R2 0O R2 TBAF | KOBu, Br-R9 OS N
RL ~RY 0S| RL Method W\ i N 5 N N W 2007/ 093365
PCT/ EP20RQZ6, 213 76 Schene 6 Ot her exanpl es again
ON~®%200bt atned as | at ed iPHCHREH o Ltg‘v@aﬁcherre @)
: 1) W Fh 2, “THRO/0 "2 3, R)s eR10- N
H& NN RL Method EA RRO-N HNJ R1 J 0 R1f' C
Pyridine, DCM Ol 0, R2 Method FA S N\
o]
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S R1 R 0 “R2
Br O/ Br S
\ / LiIOH, THF/Water \ / 0 TOTU, DIPEA, DMF Br S N

N—boc  Method P N—boo  Method O \_/ R

O\
TFA, CH2C|2 /Q HC(OE(); S N 1
Br \ |

Method G Method N N/)

N—boc

=—SiMe,

0 O ro Pd (PtBuy),, Cul. Morpholine Osra
Dioxane/Water TBAF, THF
B S | N R1 Method R _Method DA
r \ N//' Me,Si—==
0\
Q T
‘: X=8r.l o s N -
Van'Y 7

{PPh,),PdCl,, CulE4;N
Method CA

Scheme 5

Other examples again were obtained as indicated in the following scheme.

0 ! o 0
s o~ _tbA O H \s/ o~ MNeBH, TBOPSCI, DIPEA
\ / Method 2 Method Y DMAP
N—boc N—boc N—boc Method X
o] 0 o.
2 o X5 U, - oy
TBDPSO \ / - . TeDPSO \ / 2 TBDPSO S | N -
2y —© ya Phenol
N—boc ) _gN owF le Method A \ N/)
Method B N—
o
0 /Q/O\Rz o) “R2
TBAF KOtBu, Br—R9
—_ - o S N R1 #. R9/o S | N R1
Method W N\ | P \ /)

N N



RIOLNJ RL O N Rl1 Schenme 7 5 Oher exanpl es again
were obtained as indicated in the follow ng schene. O
WO 2RIAY33650 s 1) K2CO3, MeCH $ N O Met hod GA RIPEP2007/001213
LDA, .11 o' R12 S O-N Met’lhod Z N 2) -0>-N DVF N
CF3 CF3 Method BI No-RZ OOR2 NaBH4 O0O'R2 R1 _ O
S Method Y Phenol R12 J RL S NRL Mthod ANR12 N
p-TsOHO ,R2 d 2 01 O,R2 Method A S Method NRL -
S g% R12 R12 N N WD 2007/ 093365 PCT/ EP2007/ 001213 77
chemg 6 : .
cheme 8 Ot her exanples again were obtained as
indicated in the followng schene. 0 RRo HHO N

Othe%}&%%%sﬁ%%r%taﬁeh%ﬁi Yeated in the E)ﬂgw%% seherme. V&t hod 2

N
o O.,  1)8OCL, THF o R2
2) R10-NH,, MeOH
S - S N

N R1 Method EA  R10~N-"Q I|

)

R1 1—( o.
Cl , Pyridine, DCM 0 /Q/ R2
Method FA S N

R10—y A\ | /)

S~o N

R11

Scheme 7

Other examples again were obtained as indicated in the following scheme.

0] o o) 0 0
S o~ R‘2\|¢° s _ 1) K,CO,, MeOH S _
\ A, Moo r12” () © Method GA rR2Z T\ J ©
N Method Z N 2) —O_ s N
o] N DMF
:< O=< —o>_ \ l _
CFy CF, Method B N

NaBH,

(0N
S Was 0 R2 0 O g2
R Qs Method Y
Phenol | N R1 S N R1
Method A R12 \ N/) R12 \ J
N
O O.
p-TSOH o) R2 Pd/C, H, 0 R2
Method 1A Method JA
s ——— S N

rR12Z Q| /) R12 | /)
N




CF3 CF Method B3/ 0, R R N/ \ R HS\ | R4
R13 S\ INRL NRL Phenol 01 / NaBH(QAC)3 R14-N' N
wo/kdoog3ss N Met hod RA R13 Schene 9 5 O her exP@PER®07/001213

again were obtained as indi7cated in the foll ow ng

scheme. / O R O R SN\ Rl Pd(PPh3)2C12 OS NRL

LioH, RO THF BrJ 5 bar CO, MeOH, CH3CN N Method P N

Method UO OOR2 0/ | 01R2 O S N NR15, HATU, HOAt O
Sche%el\g\ RL RL O N NW,E3NRL5-NN Mthod T Schene 10

her exanpl es again were obtained as indicated in the
foll owi ng schene. WO 2007/ 093365 PCT/ EP2007/001213 78

000, S0 R5y0, S.1), K2CD3 R77 O-, Met hod GA
Othefgireples eigarerepbiaigey aF Meionsd b DYoL Mg Tpo0E N
0=:< -0>-NDMF \ CF3 CF3 Method BN No-R2 0 O

o}

H\(O
H

s P N H . 1) K,CO, MeOH s 2

o] LDA, O < Method GA -
L TN °)\§_fko

Method Z N 2) —o N
0=‘< KN/
|

N >—N/
o= —o” N
CF, CF, Method B
o] O.
“R2 R2
N_@_o‘az H S N " R14”"R13 S N "
\ P NaBH(OA - \ | /)
Phenol (o] N aBH(OAC), R14 N\ N
Method A Method RA R13
Scheme 9

Other examples again were obtained as indicated in the following scheme.

o. 0 O‘Rz
R2 o
. " PA(PPh,),Cl; - S| N R1  LiOH, H,0THF
o l R1 \ /)

5 bar CO, MeOH, CH,CN 0
N
N/) Method U Method P
0N
1 L
o, 8 o - N-R15, HATU, HOA N 8 | )N 4
\ ~
0" N\ Né' NMP EtN R15—N N
Method T
Scheme 10

Other examples again were obtained as indicated in the following scheme.
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schene. S 1) K2CO3, MCH/ No-R2 O/ I O, RR 1 O
l\/bthod GAO\R SN\ RLNZ2) -0 NPhenol J 0~ 0>MN

| MethodA N CF3 I\/bthod B N~ NHWS. R181. 0, R2
I\/bt hod KA N RL R16 \ | " 0 5 WD 2007/ 093365

PCéT/ P2007/ ppld213 7 Sch 12 1(?(: her exan‘pl agai
ai ne R,,as |n n th 2 6I %16 : o/
3N 0r0 H
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N\/Et hotlethZ Met hOd D ' IN N- 2) —o>_N DMF

|
L

Method B T

ou
N—@—0~R2 o} R2 p-TsOH
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Phenol |
Method A R16 R17 \ /) )

PUIC, H,
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Scheme 11

Other examples again were obtained as indicated in the following scheme.

0 Q o.
s P 1) K,CO,, MeOH s o _@_o_m 0 R2
o} Method GA \ /) + S
—0 / N Phenol \
N 2) >—N DMF | Method A N/)
0= o _
CF, Method B T
ON
JOL R2
NHMDS, ris”~n
Method KA
ethe R18 N
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~' 0 ,~ Phenol, Method NAL HHN ;S1 HN Method A RRO N
WO 2007/093863 ~~// N Hv R19 RI9 Pd/C, H 0 - OPCHEP2007/001213

Method EI S N-?N R20 N RI9 Schene 13 5 Descriptions

of the general nethods used are descri bed by way of

exanple in the followng places: Method A, B, C and D

in exarrpl e 1;, Mthod E1 and F in exanple 7; Method
Scheme 1I§I and J in exanple 8; 10 Method E2 and E3 in

exafmpl e 11; Method E2, Kand L in exanple 32; Method

M N, O, P and Qin exanple 42; WO 2007/ 093365

PCT/ EP2007/ 00121 I 43: Met hod
Othe KT RN 76 Obtaiiea B skt ths o BYBecscBoBg. vt mod

V, W X, Yand Z in exanple 91; 5 Method AA and BA in
exanple 96; Method CA and DA in exanple 99; Mthod
EA in exanpl emlOO;

!N,

o (PPh;),PACl,, Cul, N 537 _ 0.

N. . EWN ° o, .
;I = o Method MA Method D N SN
H F e ———— 1

FNF ' © / / H
Br ||
R19

Rzo

0]
PdiC, H, Pheno, °. H
Method NA1 Method A /S N =N
R20—==—¢ | /) y
N
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Pd/C, H, o, "
Method El ; N~
) H

Scheme 13

Descriptions of the general methods used are described by way of example in the following

places:

Method A, B, C and D in example 1;
Method E1 and F in example 7;
Method G, H, I and J in example 8;
Method E2 and E3 in example 11;
Method E2, K and L in example 32;

Method M, N, O, P and Q in example 42;
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Met hod FA in exanple 102; Method GA in exanple 108;
10 Method MA in exanple 173; Method I A in exanple 140;
woRho3dA i n exanpl e 150; Method KA in exanpP€I/EBR)7/001213

Method NA 1 in exanple 1748015 Method OA in exanple

194; Method PA and QA in exanple 200; Method RAinNn

exanpl e 202. Ceneral explanations 20 a) Mde of

drawi ng the structural formulae Only non-hydrogen

i.cted for clarity in the structural

MetrBl K Aafiphpl given exanples. WD 2007/ 093365

PCT/ EP2007/ 001213 81 b) Salt forns Many of the
Methodi®pawratlaplef78t he i nventi on are bases and can form

salts with appropriately strong acids. The conpounds

C in particulag be in the form of
Methﬂag‘}%ﬁdrffqm%é@at es after 5 purification by HPLC
chr omat ogr aphy using a nobil e phase contai ni ng

Methbl iV, IWOX 09GgY i7ZGnaghflple 9These can be converted into the
free bases shown by sinple treatnent of a solution of

the salts for exanple with sodi um carbonate sol ution.
Methej AdpndBafintenampledbact eri zi ng data 10 The unit of the
i ndi cated nol ecul ar weights is "g/nol". Peaks observed

Methigﬁ Cfﬁﬂgn@?inse%ﬁéfew are stated as integral quotient

I "ol ecul’ar i on mass and the charge of the
nol ecular ion (mMz). Exanple 1 15
Methdd [E3x hdxamptedti( | R, 3R, 5S) - 8- net hyl - 8- azabi cycl of 3. 2. 1]
oct - 3-yl oxy) phenyl ] - 6- (4-chl or o-

-3H-thi 3, 2-d i mdin-4- O
Meth%g%&yfn)examp}e IIO%?O[ ' I'pyrimdin one

Method GA in example 108;
Method MA in example 173;
Method IA in example 140;
Method JA in example 150;
Method KA in example 158;
Method NA1 in example 174;
Method OA in example 194;

Method PA and QA in example 200;

Method RA in example 202.

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.
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Cl S1 OV NN CH N 20 Method A A m xture of
5- (4-chl or ophenyl) - 3- (di net hyl am nonet hyl eneam no)t hi o
w@b@nmoBextar boxylic acid nethyl ester (40 ng)PCT/EP2007/001213
3-chloro-4-((IR 3R, 5S)-8-m8thyl -8-azabi cycl o[ 3. 2. 1] oct
-3- yl oxy) phenyl am ne (33 ng) and phenol (I 1 ng) was
heated at 80C for 2 hours. The crude 25 product was
purified by preparative HPLC. (An alternative
possibility is also to dilute the reaction mxture
with alittle ethyl acetate and to isolate the
b) Saltrfgghal | i ne product by filtration). The product with
t he nol ecul ar wei ght of 512.46 (C26H23C12N302S) was
Many,pf e ge@ppwnds 9f thejayentior areemisgs angcan fapm-pajts wigh appropriately strong

ecdsg RS Al o e e R ARG ol oL R s e

purifiehgsreby HPAChbxothategiaphyuging Jilyﬂobllephzﬁsé chntaiming ﬂr@'ﬁhoﬂfacetlc acid.
3- am no- 5- 4 chl or gphenyl )1 hi oghene 2-car boxyl ic acid

Thes%qrhg,q CORYE 1(15) ihe éx)ee |bﬁS€S 5hqgm: X glg]pflﬁ_‘greqm@ntrﬁ faesglugjopef the salts
Wi ne (5 nm) and stirred for 36
for e%{nﬁ% Wﬁg&trugg\é Qﬂl)dgﬁ{eg%):l {Blh'on was partitioned between
wat er and ethyl acetate. The organi c phase was dried
Qver esium su] fate and concentrated. The product
c) Uwsmﬂﬁfglafﬁﬂeélémg tawei ght of 322.82 (CL5HI 5CIN2Q2S)
| |”) ; -
The ‘K@f%fggé %Jdg:?%qlrg?lgmiﬁ (\y‘%glgs g%‘ggﬁ ) PeaR€3bdMddih the Bass spectrum
are st3)eds meedryl quidtiaatadfitbymbal dhro2echlar ion mass and the charge of the molecular
. %Zét - 3-yl oxy) - phenyl am ne Zinc powder (3.0 g) was
ion (Bffded in portions to a solution of (1R 3R,
5S) - 3-(2-chl or o- 4-
ni t rophenoxy) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1] octane (2.1
Exangpleiln gl acial acetic acid (50 nL) cool ed to 0C. After

5->-F S Bk T3 PP st it ed YRR R Phtgore-

pheny§13¢1-tHid oy, 24 Sfrfmivint fofsict i on. The filt rate was
concentrated in a rotary evaporator, and the residue

was partitioned between sodi um hydroxi de sol ution and
ethyl acetate. The organi bphase was dr| ed over
magnesi uglsul andSconc ntra . P odtlj_i:t

/J cl

Method A

A mixture of 5-(4-chlorophenyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic
acid methyl ester (40 mg), 3-chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine (33 mg) and phenol (11 mg) was heated at 80°C for 2 hours. The crude
product was purified by preparative HPLC.

(An alternative possibility is also to dilute the reaction mixture with a little ethyl acetate and to
isolate the crystalline product by filtration). The product with the molecular weight of 512.46
(C26H23CI2N302S) was obtained in this way; MS (ESI): 512 (M+H+).
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30

wi th the nol ecul ar wei ght of 266.77 (Cl4HL9C1N20) was
obtained in this way; M5 (ESI): 267 (M:H+). 20 Met hod
W2(01/093365 PCT/EP2007/001213
R, 3R, 5S) - 3- (2- Chl or 0- 4- ni t 8dphenoxy) - 8- net hyl - 8- azabi c
ycl o[ 3.2.1 ]Joctane Sodi um hydride (55%in oil; 1.05 g)
was added in portions to a mxture of tropine (3.06 Q)
and DMF (50 nmL). After gas evolution ceased,
Meth%ii?” oro-4-fluoronitrobenzene (4.0 g) was added, 25
the m xture was heated at 50C for 8 hours. The

5-(4-Cahir@shen @Gt (dimethy initioen etladerpaniinc)thsd phe e drcaibyz glic adid hethyl
water and extracted with ethyl acetate. The organic
esterphase was dried over magnesium sul fate and

A soBRE SRS At EDRRUA RN PEBLARR U S0 o1

DMF( BSInL) Q&?mbdv& Mridh. didi@thokemetheltirh ethylamong@ unkdpardstingl fer 36
were gbtained by nethod A fromthe appropriate .

hour%éfths reactign splpiien WaPasiioned derhien; e, anhesbeeeiass Fgeorganic phase

was nf oﬁ;ﬁlﬁg %%llln e@ﬂ}far fagss%ldl\%m:ﬁxollatedafh%?oFF&p#ﬁﬁ?thg%cﬁgéﬁllaﬁ weight of

322. S2EHBBCICRIER 06 sObtaa in @is Way:MS (ESDHRNM-+N+).NJ
C26H24CLN302S 478.02 478 3 cl r\ s o/ H\ N NI H 4
F C26H23CI FN302S 496.01 496 0 & HC \ SNN H N

Method C

3-Chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)-phenylamine

Zinc powder (3.0 g) was added in portions to a solution of (1R, 3R, 5S)-3-(2-chloro-4-
nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane (2.1 g) in glacial acetic acid (50 mL) cooled
to 0°C. After the addition was complete, the mixture was stirred at room temperature for 30
minutes and then insolubles were filtered off with suction. The filtrate was concentrated in a
rotary evaporator, and the residue was partitioned between sodium hydroxide solution and ethyl
acetate. The organic phase was dried over magnesium sulfate and concentrated. The product
with the molecular weight of 266.77 (C14H19CIN20) was obtained in this way; MS (ESI): 267
(M+H+).

Method D

(1R,3R,585)-3-(2-Chloro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane

Sodium hydride (55% in oil; 1.05 g) was added in portions to a mixture of tropine (3.06 g) and
DMF (50 mL). After gas evolution ceased, 3-chloro-4-fluoronitrobenzene (4.0 g) was added,
and the mixture was heated at S0°C for 8 hours. The cooled reaction mixture was cautiously
hydrolyzed with water and extracted with ethyl acetate. The organic phase was dried over
magnesium sulfate and concentrated. The product with the molecular weight of 296.76

(C14H17CIN203) was obtained in this way; MS (ESI): 297 (M+H+).

The exemplary compounds in table 1 were obtained by method A from the appropriate esters

and the appropriate anilines.
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5-(2-Cyclopropylethyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester

3-Amino-5-(2-cyclopropylethyl)thiophene-2-carboxylic acid methyl ester was reacted with
dimethoxymethyldimethylamine by method B. The product with the molecular weight of
280.39 (C14H20N202S) was obtained in this way; MS (ESI): 281 (M+H+).

Method E1
3-Amino-5-(2-cyclopropylethyl)thiophene-2-carboxylic acid
A suspension of 5-cyclopropylethynyl-3-nitrothiophene-2-carboxylic acid methyl ester
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(Cl IHONOAAS) was obtained in this way; M5 (ESI): 252

(M+H+) . 15 5-Brono- 3-ni trot hi ophene-2-carboxylic acid
woreedpb3zest er Sul furic acid (98% strength; 12 PCI/ERE®7/001213

added to a sol ution of 3-ni8#rot hi ophene-2-carboxylic

acid nmethyl ester (Barker et al., Synth. Commun. 1995,

25, 3729; 20.8 g) in trifluoroacetic acid (60 nL). At

0C, N-bronpbsuccinimde (21.9 g) was added in portions

(104 %\éﬁ 5{1@g£?&rdhﬂrg gnﬂf o, & cgr%oﬁn lr(')%ﬁla n@tﬁa ﬁl} IHL wgs Y%grously stirred

ure was war era

undeamdatpmaplmle of ltdeogenet waicspherithresst@adi & h@&r&s&dlmaﬁlysﬂ &@s then
Extractl on wi th di chl oronmet hane was dri ed over
ﬁlter?fﬁ@f adihvetien. pad thedHirate ovas cARGeatralgd. Theeprpdugt aid thegolecular

i 19658 gel . The product
weightifiaos 34 (©Y 1008 w%ﬁm) %33‘8‘%‘%% C6HABr NO4S) was
obtained in this way;, M (ESI): 266 (M:H+). 25 The
fgél owi ng 2-nitrothi ophene-3-carboxylic acids were
Methgd Epar ed anal ogousl y by nethod F:

5'“‘?‘8‘3‘3’}’?‘.’%{@@‘3 %nFB? 16?5111&@2-35&{%:1& @Hd%étﬁ Itéék,?phe”e' 2-ca

ester 269.28 (C
Firstly Ibiﬂr&hh@ﬂ)qsphtﬁe)b&lﬂc&um@ﬂ&h(dﬂdle&)7 6 mg) and then copper(l) iodide

B R T T UL AR
(15 458 ARSI A, (iRt MO 0. mo

and THE G4GhLpAdtet o¢ hol, BR r&S)ios migtule WasSpaatitidyied \petvede8 water and ethyl
e e R AR v, e e s

was ﬁurrﬁe@b?%réﬂaraﬂ%’e\H}de\' TheNrodict With the molecular weight of 251, 26
hyl am nonet hyl eneam no) - 5- (5-fl uor opyri di n- 2-y

(C1 1H?Nﬁ14§b meR ebtamcénrbthWWax: MEi(ESDm2H{M+Is) er was
reacted with
3-chloro-4-((1R, 3R, 5S) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct

5-Bromfo-3Mli@sthiophentyt-aaboey I RyaciEb®gl &terThe product with
Sulfutrlrc]:eac1rcrio(l9§‘%usltr%1rlgt\l/1vei Zgrrr]ltL) gjas gggedqg a solution of 3-nitrothiophene-2-carboxylic
acid methyl ester (Barker et al., Synth. Commun. 1995, 25, 3729; 20.8 g) in trifluoroacetic acid
(60 mL). At 0°C, N-bromosuccinimide (21.9 g) was added in portions over a period of 45
minutes. After a further 30 minutes, the mixture was warmed to room temperature and poured
into ice-water. The organic phase obtained by extraction with dichloromethane was dried over
magnesium sulfate and concentrated. The residue was purified by chromatography on silica gel.
The product with the molecular weight of 266.07 (C6H4BrNO4S) was obtained in this way;

MS (ESI): 266 (M+H+).

The following 2-nitrothiophene-3-carboxylic acids were prepared analogously by method F:
5-(3-Hydroxy-3-methylbut- 1-ynyl)-3-nitrothiophene-2-carboxylic acid methyl ester
Molecular weight 269.28 (C11H11NOS5S); MS (ESI): 270 (M+H+).
5-[2-(1-Hydroxycyclopentyl)ethynyl]-3-nitrothiophene-2-carboxylic acid methyl ester
Molecular weight 295.32 (C13H13NOS5S); MS (ESI): 296 (M+H+).
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3- Am no- 5- (5-fl uoropyridi n-2-yl)thi ophene-2-carboxylic
acid nethyl ester was reacted with
di met hoxynet hyl di met hyl am ne by nethod B. The product

5@ t he nol ecul ar wei ght of 15 307.35 (Cl4H 4FN302S)

Exa S obtained in this way; M5 (ESI): 308 (MtHt).
l\/bt hod G
uorogyr|d| %thlophene 2-carboxylic
-[3- ggloao-ﬁgpr%, Ré§t)-§rm¢( g]oql-agqbéqycgaf[ 2.1]oct 3-yloxy)phenyl] 6-(5-fluoro-

pyrld?’nﬁﬁfl)tﬂi? 1‘8%&[ @??Mﬁ]m - (5-fluoropyridin-2-yl)-th

ene- 2- car C acl O nethyl ester (80 ng) in
di chI or onet hane (1.35 nL) was mgfjed with
trifluoroacetic ad 0. k5 Ol arHj styrred at room

tenperature overnig N R ‘@?Ehen removed in
vacuo, and the residue f=t aken u gain in

di chl or omet hane and washed tw ce w thNsat urated NaHCO3
sol ution and once with water. The di chl or onet hane

hase was dr,i d over m sul f at conc entrated. .
3- DR BoEe TS S SRYr - S NP pISsge ZArhayfe acid
methkfm%&ém) %atc#gamgpﬁ-@hf@)%h-(@ﬁ{,!}@jsy'SSmé’iﬁj)’l 8- Bﬁb {&elor3.245R-3-
yloxgpbenylanBue by yreshddohyThemirodic with-the moteoplar iveight &£ 497)Q0hi

rboxllcaC|dmst ] adiunm(11)
Cc2sfBRIRAGE] Wi e e Ms<ERDE o (B haS
5-brono- 3-tert V\D 2007/ 093365 PCT/ EP2007/001213 86
but oxycar bonyl am not hi ophene- 2- car boxyl i ¢ aci d net hyl
3- (D@Stthe)rlar(lB@meﬂq)qne@nmOMdﬁgluommid@p?fyil)@hinﬂie@Q@SQaﬁbmjig acid

¢ L E{%I nacol at o) di boron (462.2 ny),
methyL ¢SI¥_ ut yI phosphoni um t et raf | uor oborate (77.64 ng)

3- A@H@S@%M@ﬁdﬂﬂﬂ%‘lﬁ&ﬁﬂae@ -Coxyllc dEi@nhad l"é@t‘é?ﬁvaé feacted with

The solution was heated at 90C for

dimethexymethyldimathglaming bynmgiod tthdihe produgt wite rheetlwyculalgwelght of
207 S5 PO, s oo PR IS R 365

organi ¢ phases were dried over sodium sul fate and
concentrated. The crude product was purified by
Methelpar ati ve HPLC. The product with the nol ecul ar

3-AnlEb 8 Mot Rt By Hag R A S, T 0 this

A soEszﬁ Om@f-b&ﬂbkydwbmwmah@dF(thmrdsmidirﬁm)nthr@hw -Daexpbxylic acid
methyl esterl(80 Qfgt) Pnyélc}?loro%ethane (1.35 mL) was mixed with trifluoroacetic acid (0.15
mL) and stirred at room temperature overnight. The solvent was then removed in vacuo, and the
residue was taken up again in dichloromethane and washed twice with saturated NaHCO;
solution and once with water. The dichloromethane phase was dried over sodium sulfate and
concentrated. The product with the molecular weight of 252.27 (C11H9FN202S) was obtained

in this way; MS (ESI): 253 (M+H+).

Method H
3-tert-Butoxycarbonylamino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic acid methyl ester
Palladium(II) acetate (20 mg) was added to a solution of 5-bromo-3-tert-
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A 1.6 Msolution of n-butyllithiumin hexane (7.4 nl)
was added to a solution of diisopropylamne (1.27 g)

WO 00733618 L) at -78C in a flask which had bREIEP2007/001213
heat-dried and flushed w 8f argon. The sol ution was
warmed to OC and stirred at this tenperature for 10
mn. 15 The reaction solution was then cooled to -78C
again and a solution of 3-tert-

butmglé%r%éxggxﬁlg%%@@n@%%rfg%ﬁggiiﬁ'n‘Ee"i‘fiﬁ %g%lr Ls%o%ﬁ@dz-%?érﬁuér!-g-
ﬂuorwlcﬁﬁd 26638 nag), biéGindcolatoddibbion.(462.2 mg) tri-t- butﬁlphosphomum
Di bronotetr af l'uor pet hane (5,61

tetrafﬂwr@lmatﬁ 64001 Bg) 3vd CRSUBh Carhiph Crev rgg) in iqKage/Wagg¢s mL/1.5 mL).
The JONUO% \I/eférﬁeﬁﬁ%ﬁ oW fo‘fo‘ the*i"h@fjeq idnoﬁlutﬁ)fn v@asstfi‘ért%ﬁzea%lth ethyl

iumchloride so reaction m X
acetaad drrdvvadelt @hewadqueotiopliase maﬁ exttm&aiea"eaérur ttmesTWih eghgtadequte. The
sol ution was extracted tw ce wth et hél acet ate _and

combipggPreppic P%%Wﬁ@dirlﬁfjg’é(ﬁﬁ wdpm sdtat apagtiEéEdul i crude product
vas YRR A SRR Bl ensrt i SBgn o0

(Cl6blur7FNE@dSbwas:d>htmned oghaspiay; M8 &S1): 343 (MHH+)The product

with the nol ecul ar wei ght of 336.21 (O | HL4Br NO4S)
was obtained in this way; M5 (ESI): 335, 337 (MtHt).

Methga 1Met hod J:
3-tert-But oxycarbonyl am not hi ophene- 2- car boxyl i c acid

5-Bromeo-fytertdwitaxyy carbonyleninotiuephiets-2 aationplieadid meﬂnyg):stamd

A 14 isoliflonsy it shRnss (1 fiars a8 atolibneso
dllsoﬂx)opyﬁnﬂl‘lé3d('l| 2" OTRPANG 8 (9t U18°C ﬁ'i*a@ﬂa?af? Wh?(ﬁ‘lq{a'd%eﬂvﬁ&t dried and

stirred roomtenperature for I h, and then t
flushed wtbrargomashe soi'nt\mdwamwvmmddo 0°C'land steserdjajehlwasnneauen for 10 min.

i t d t t di
The hctic s b S %%%8%9%“@355%%95 APl of g U
b“t°’§?h'§bf’h?ﬁom?*c3’3*¥?%‘%é§“§?§@%% fl SO B icter Q931 VHET(9 mL) was

addegnihsamixture wae ptined ad7 Hefor 38 aninn, 2Mibrpmoteiradluoroethane (5.61 g) was

then %?o{ﬂegﬁ%i H artﬁagcg‘ﬁi} sglﬁltlr e’ls: d e&v‘é’??ﬂ ;I Lr og fgi/a fux%}her Pﬂlér After addition

of a ARir@&ed bioning bliloflle Sfhltich] tHeGhactioh pi¥ad:Fg wﬂ@@lldmid&bl%%ﬂm to room
in this way; Ms (ESI): 158 (M Boc+Ht). Exanmpl e 9
tempgratuze. i hgdpqy@yp iseliuon Wap gxtmacfed-tyiqe with ethyl acetate and then the

&

comtﬁn)egﬁz g%f gl)’l(e!}?%) Elényl e}s?iécggilt?%@é%o g%%tarcﬁted sodxum chlorAde solution, dried
over kddidin Quitattland-bbrcentrated. The residue was purified by chromatography on silica
gel. The product with the molecular weight of 336.21 (C11H14BrNO4S) was obtained in this
way; MS (ESI): 335, 337 (M+H+).

Method J:

3-tert-Butoxycarbonylaminothiophene-2-carboxylic acid methyl ester
Di-tert-butyldicarbonate (41.6 g) and 4-dimethylaminopyridine (0.77 g) were added to a
mixture of methyl 3-aminothiophene-2-carboxylate (20 g) in dichloromethane (350 mL). The
reaction was stirred at room temperature for 1 h, and then the solvent was removed in vacuo.
The residue was taken up in ethyl acetate and washed with saturated sodium bicarbonate

solution, 10% strength citric acid solution and saturated sodium chloride solution. The ethyl
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6-(5- El"e(qpmﬂém %%B) BlMEl RypR. B msthy ragpiicyelalp getlog-Syloxy)phenyl]-

H-tiL Y D e by method A The product with the
3 ﬁo%cu@?ﬁaﬁé% o 453. 61 (C25H31N303S) was obtai ned

this Y; 454 (M+H+)
F~4-\Di set i eliy) eneam no) - 5- ( 3- hydr oxy- 3-nmet hyl b
OGNy | \t fi o - oxyI ic acid nethyl ester 25
5- ( 3- HydFoxy- 3- e h'lbutyl) 3-ni trot hi ophene- 2- car boxy

di met hoxynet hyl di et hyl am ne by nethod B. The product

G e T B B S
methgpéye/r%33@5&@@714@@@@@1@@3%%&1%& -8- azablcyclo[3 2.1]Joct-3-yloxy)-
Ami no- 5- ( 3- hydr oxy- 3- met hyl but’yl ).t hi ophene- 2- car boxy

phenylaminechydmetbpé . Télspeqduclswmthayd(vlgsd-;larawmlntmfl4l§&¢55 |
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O
0 S @’O/ H
\ [/ N ENT
H

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-3-methylbutyl)thiophene-2-carboxylic acid
methyl ester was reacted with 4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine by method A. The product with the molecular weight of 453.61
(C25H31N303S) was obtained in this way; MS (ESI): 454 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-3-methylbutyl)thiophene-2-carboxylic acid
methyl ester

5-(3-Hydroxy-3-methylbutyl)-3-nitrothiophene-2-carboxylic acid methyl ester was reacted with
dimethoxymethyldimethylamine by method B. The product with the molecular weight of
298.41(C14H22N2038S) was obtained in this way; MS (ESI): 299.1 (M+H+).
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6-[ 2- (1- Hydroxycycl opentyl)ethyl]-3-[4-((1 R 3R 5
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The product with the nol ecular weight of 324.45
(C1l6H24N2(BS) was obtained in this way; Ms (ESI): 325
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(C27 N30ﬁ§hwe%@btwe¢ in thisawaye VS 6hd): 1488 (MtH¥)at e was
concentrated. The product wth the nolecular weight 5
of 250.32 (C 14H 19FN2O was obtained in this way; M
3-(Dinfsthylam gfoine(Hyditdmir(0}-5-[2-(1 hydroxycyclopentyl)ethyl]thiophene-2-carboxylic

R, 3R, 5S) - 3- (2- Fl uor o- 4- ni t r ophenoxy) - 8- net hyl - 8- azabi c
acid pgthy} @tg 1 Joctane was obtained from

1, 2-di fluoro-4-nitrobenzene and tropi ne by nethod D.

The foll ow ng anilines were prepared anal ogously by
3-Antmb456[@-(D-lgdebxizy clopentyl)ethyl]thiophene-2-carboxylic acid methyl ester and

5

dimethoxymethyldimethylamine were reacted by method B. The product with the molecular
weight of 324.45 (C16H24N203S) was obtained in this way; MS (ESI): 325 (M+H+).

3-Amino-5-[2-(1-hydroxycyclopentyl)ethyl]thiophene-2-carboxylic acid methyl ester
5-(1-Hydroxycyclopentylethynyl)-3-nitrothiophene-2-carboxylic acid methyl ester was reduced
by method E1 under a pressure of 3 bar. The product with the molecular weight of 269.37
(C13H19NO3S) was obtained in this way; MS (ESI): 270 (M+H+).

Method E2
3-Fluoro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine
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4- (2-di met hyl am noet hoxy) phenyl am ne; 10
4-[ (1R 9aR) - | - (oct ahydr oqui nol i zi n- 1-yl ) met hoxy] phenyl

W@ R0MMe93365 PCT/EP2007/001213
6- ((I1 R 3R, 5S) - 8- net hyl - 8- a8abi cycl o[ 3. 2. 1] oct - 3-yl oxy)
pyridin-3-ylamne (fromtropine and 2-
brono-5-nitropyridine); 4-((1
R, 3R, 5S) - 8- net hyl - 8- azabi cycl0[3.2.1

A su%p%ﬁgl?ﬁoy {/IWY% gggg)r(? g{@o@% nitro)ﬂh ntachxa/))( 8 mﬁth%l g%ﬁlbﬁ gclo [3.2.1]octane
(3.0 g)]anﬁjz)a(lﬁilﬁfatlhﬂiWrc#ﬂdﬁ Qovphecaban; 0195g)&h hﬁiah@ly(ﬂ 5O mIdiwe vigorously
prepared by al kyl ati on of  2- met hoxy-4-nitrophenol

stirregupdera RW%&W@F‘BOSP@FW;(P‘)‘TWPF%M RIFssuIe) fQust hyes. fbe catalyst was then
remo?%%/tﬁ}tr g}{ Oxyz§n§ HEfike whs &g\gprk%&f ¢h g?odglct \?llth the molecular weight

henylam ne suspension
of 258- 3ma(cnymsl:wmymmwtamemmthm vetye MSKBSIR-252 @vBiHER)c] of 3.

d |1 d (5% car bon auf;
(R Go35b Rt Ao okon S RS S Gapa s i
fromUl@Sfﬂuaro Ji‘mfdb@ &n@%ﬁ@ﬁ@@ﬁé%@ﬁﬁ@lﬁhe“ C pressure)
for te

Tent e cata red off and the
The ﬁollan@tamlumn oend prepardd aﬂ'di@gqmskyd:yohethbd b anddE2ol ecul ar
ht of 6, 35 15H22N20); was 25 obtained in this
4(29\)é‘§Fh>fv§nt“8 5>X>§3 175%%11441; 8- Met hyl - 3- (2- net hyl

4- [(1g?ﬁgt)ﬂ[(;%cﬁhﬁd}@éﬁﬁ}lol%ﬁzlaylf?h&b{&)@%}[eg%]%nﬂn% oct ane

8-aza-bicyclo 2.1 ] was react ed
6-((1R1',1R,5_S)F$ -uethod- Z-mblhyﬂo[éB-Z]l}ioct33-lymxyh1yeld1ra&-(ytﬂndhm ¢fr¢ro tropine and 2-
b me75t6h d D.,The product wth the nol ecul ar wei ght of
romg 'grﬁ’p(r(*fh ON2CB); was 30 obtained in this way; M
4-((1RER IS P Fnckih b 1390274]@9@@&,@@ CRfTaARe; 001213 90

l'uor o- 8- met hyl - 8- aza- bicycl 0

3- me}hmqy 43€2yp idiphetathery)pheny Bmdid Grl3-@- mehweu fyitraphenoxy)-
ethylg)zy?/fé)? hg&fyl/a%!p(%)aﬁeéi[ljilyﬁ%)gaté%otﬁl %&9@1%2? {n o;l;]h nopwnh 1-(2-chloro-

ethyljﬂwldﬁreﬁl oxy) - phenyl am ne were prepar ed in the sane
5 The conpounds fromtable 2 were prepared

analogously usi ng the correspondi ng al kynes by
Meth{@tﬂ‘)ds F, E3, B and A. Table 2. Ex. Structure
["€cul ar fornmula Ml ecular ESI-M5 No. weight [MH] +
3-Metiy| - @-etHy LR AN (5} S 241380t By 184D phenylamine

A suspension of 8-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.1]octane (495 mg)
and palladium (5% on carbon auf; 63 mg) in methanol (25 mL) was stirred vigorously under a
hydrogen atmosphere (atmospheric pressure) for 2 h. Then the catalyst was filtered off and the
filtrate concentrated. The product with the molecular weight of 246,35 (C15H22N20); was
obtained in this way; MS (ESI) 247 (M+H+).

8-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.1]octane
8-Methyl-8-aza-bicyclo[3.2.1]octan-3-0] was reacted mit 1-Fluoro-2-methyl-4-nitro-benzene
according to method D. The product with the molecular weight of 276,34 (C15H20N203); was
obtained in this way; MS (ESI) 277 (M+H+).
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aza-bicyclo[3.2.1]oct-3-yloxy)-phenylamine and 3-Methoxy-4-(8-methyl-8-aza-

J 0|

bicyclo[3.2.1]oct-3-yloxy)-phenylamine were prepared in the same way.

\

o H C27H35N303S 481, 65

The compounds from table 2 were prepared analogously using the corresponding alkynes by
methods F, E3, B and A.

Table 2.
Ex. Structure Molecular formula Molecular ESI-MS
N weight [M+H]"
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32 3-((1 92

S, 3R, 5R) - 3-{4-[ 6- (4- Chl or ophenyl ) - 4- oxo- 4H-t hi eno[ 3, 2-

d] pyri m di n-3-yl ] phenoxy}-8- 5 azabicyclo[3.2.1

]oct 8- yI) N, N-dlrrethylbutyramde OjaOH SN \ I

I\I I\I I\I U IVBl IIUU r\ I—\ LIS

31 310 (1 53R SRF Y8 azabi @%ﬁ%c“??f%ct 139%% oxy1 dREA
yl|} - ( r
3K+t hi eno[ 3Ng d] pyrim d| nt 4-one (hydrochljori de; 46

ng), N N-diisopropylethylam ne 10 (0.02 nlL), acetia

acid (6 ng), N, N-dinethyl-3-oxobutyram de (12.8 np)
and THE (2 nL) was m xed wi th sodi um cyanobor ohydri de
(6.2 ng), stirred for 12 hours and then concentrat ed.
Examidl€32 Crude product was purified by preparative HPLC.
e product wth the nol ecul ar weight of 577.17
3-((18 BRIHRRE{ M 036 Chiasplehy Bidrexd-41H-thiend] 3yiad]pytaidifSFyl] phenoxy} -8-

azabi%;éa’%%%fs?} '%(Bé\gﬂ: 5 2 de(t)}EL}gng;énLée
] oct - 3-yl ) oxy] phenyl }-6 5)4 chl ro%wenyl )dgl—l-

thleno[32d]pyr|md|n4
(1S, 3R 5R) - 3- 4=\ 6-

2-d] pyri
oct ane- Q @/ ert - buty b in
20 di chl oronet hane (5 nL) was m xed vvlth hy ogbn
chloride (6N in isopropanol; 2 nL) and,

Method K

A mixture of 3-{4-[(1S,3R,5R)-(8-azabicyclo[3.2.1]oct-3-yl)oxy]phenyl }-6-(4-chlorophenyl)-
3H-thieno[3,2-d]pyrimidin-4-one (hydrochloride; 46 mg), N,N-diisopropylethylamine

(0.02 mL), acetic acid (6 mg), N,N-dimethyl-3-oxobutyramide (12.8 mg) and THF (2 mL) was
mixed with sodium cyanoborohydride (6.2 mg), stirred for 12 hours and then concentrated. The
crude product was purified by preparative HPLC. The product with the molecular weight of
577.17 (C31H33CIN40O3S) was obtained in this way; MS (ESI): 577 (M+H+).

Method L

3-{4-[(1S,3R,5R)-(8-Azabicyclo[3.2.1]oct-3-yl)oxy]phenyl }-6-(4-chlorophenyl)-3H-
thieno[3,2-d]pyrimidin-4-one

A solution of (1S,3R,5R)-3-{4-[6-(4-chlorophenyl)-4-0x0-4H-thieno[3,2-d]pyrimidin-3-yl]-
phenoxy}-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (390 mg) in
dichloromethane (5 mL) was mixed with hydrogen chloride (6N in isopropanol; 2 mL) and,

after 2 hours, evaporated. The product (as hydrochloride) with the molecular weight (free base)
of 463.99 (C25H22CIN302S) was obtained in this way; MS (ESI): 464 (M+H+).

(1S,3R,5R)-3-{4-[6-(4-Chlorophenyl)-4-oxo0-4H-thieno[3,2-d]pyrimidin-3-yl]phenoxy}-8-

azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester
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after 2 hours, evaporated. The product (as

hydrochl oride) with the nol ecul ar weight (free base)
wWoR0040%33890 ( C25H22C1IN302S) was obt ai ned i n thi BCER200MB1213

(ESI): 464 (MrH+). (1 93

S, 3R, 5R) - 3-{4-[ 6- (4- Chl or ophenyl ) - 4- oxo- 4H-t hi eno[ 3, 2-

d] pyri m di n-3-yl ] phenoxy}-8- 25 azabicyclo[3 .2.1

] oct ane-8-carboxylic acid tert-butyl ester WO

5-(4%9%26%%’321?%-@%&@%&%&9 %ﬁam%?’oﬁth rré)thﬁn? % r?élg)r%x% 3%Chd methyl

ester e m&c&rdoaﬂbQKyJR 6Rﬁ$4(d—aﬂﬁﬁdphbno>@$—l8efzab\ﬁ§clb B&E 1 jodtané-Brearboxylic
(1S, 3R 5 am nophenoxy) - 8- azabi cycl o[ 3. 2. 1] oct an

acid t@ﬂsb%béreé@m n@th%ic‘h dlhegirodust wjth thesmeleciir Wétghb@if 4. ihe
(C30PRBEHE O s PR B A Sl ISR S PR ).

564 (M+H+). 5
Anmi _nophenoxy) - 8- azabi c clo[3.2.1]octa

(18,3&}%@5{%%39&%&@&@ -8-azabiogyglo(d.2.4 lgctane- carboxyhc a01d tert- butyl ester
(18,3((151_1,531{8)3?(45 fr%l{eééﬁ?ltg _2RBR ?9%[? 2. $Joo&ab) 8%5%&@%0 2citkQEHADI ester

car dter ester
was liyddogegated b ahdhl)odﬁz Hid pEctiucih Wﬁh }titeoduletulw Whghthff 318.42

lecul f 318. 4 8 bt ai ned
CoBREET e i e 3 dETRBNGRAL p obtal s
(IS, 3R, 5R)-3-(4-Ni t rophenoxy) - 8-azabi cycl o[ 3. 2. 1] oct an

e- 8-carboxyl ic acid tert-butyl ester
(18,3R, R ud( o Ntrophenobo rizezabicyels | 3. kdi]ﬂcade-\&-dak'quyllc acid tert-butyl ester

S, 3R, 5R d bi : 8-
1P R B2 o S D [t SR VB e R aBOIcpFloL3-2 octane:-
carbd%gﬁg HEH té’i’t byt &‘?er"ﬂ%rl REHOAD. MRé E%u&fw@f'ﬁ‘ne %lec(ufar welght of 348.40

was obtained in this way;
(CISHWN%W) was oltEngRiretR)s- Bay:MS G5S1): w&xmwcl 0[3 2 1]
oct ane-8-carboxylic acid tert-butyl ester A solution
of nortropine (10 g) in THE (100 nL) was added to a

(18,3R SK)- ?-@-Ig%%)dytS -22hbRlycRP3ID UNBctdMe B Qb 1ic AciliRebut egter

wat er and di-tert-butyl carbonate (17

A solntign aﬂmomﬁk Ht g) in A Ho (108 mh heas asded tcomstrrr@dtsghélom sodium
hydr(gxrlga thO grbed b t g?(? rr}lL adll?irdég xgﬁaty!; aﬁgc?nc t@%?og)-rhe added. After

12 hduir® dh&ﬁeaéltddnhnixhﬁe ik pertitidfied it @edn WitePahd. @Héyl acetate The organic
(C12H21NO3) was obtained in this way; :

phasg was-rjed oasantledr Yhepriogetivith the rrtOé«tﬂubar 3@@4 ef 227 31

o RPITLRLEITE, S o0 GRS of *

]oct 3-yl) oxy] phenyl } - 6 (4-chl orophenyl)-3Hthieno 25
2-d] pyrimdin-4-one with the appropriate carbon

The %ﬁw&m gempouggs in table 3 were obtamed by reductive amination (me%{lod K) of 3-
{4-[(1S,3R,5R)-(8-azabicyclo[3.2.1]oct-3-yl)oxy]phenyl }-6-(4-chlorophenyl)-3H-thieno-

[3,2-d]pyrimidin-4-one with the appropriate carbonyl compounds.
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WO 2007/ 093365 PCT/ EP2007/ 001213 94 Table 3. Ex.
Structure Ml ecul ar fornul a Ml ecul ar
33 0 0 H C28H28CI N302S 506. 07 POGEPIOD7/001213
NH34 00 ~ 0 HY30H30CIN303S 548. 11 548

0O o H C30H30C1IN303S 548.11 548 S N

0 36 01 0 HC29H30C1IN303S 536. 10

7 0 _CO H C32H28CIN302S 554. 12 554
010 X H C311-132C1N3025 546. 14

sO o H C29H28C1N302S 518. 08 518

ESI - M5 No.

Ex.

No.

VesshBERmBbos

5 56
al5 44

%SI-MS

[M+H]'

33

C28H28CIN302S

506

34

C30H30CIN303S

548

35

C30H30CIN303S

548

36

C29H30CIN303S

536

37

C32H28CIN302S

554

38

C31H32CIN302S

546

39

C29H28CIN302S

518

40

C31H34CIN303S

564

41

C29H26CIN502S

544
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WO 2007/ 093365 PCT/ EP2007/ 001213 95 Exanple 42
6- Cycl opropyl et hynyl - 3-[ 3- net hoxy-4- (2-pyrrolidin-1-yl
werdenypphenyl | - 3H-t hi eno[ 3, 2-d] - pyri m di n- 4- PCIFEP2008001213

0 5 N Method M Bis(triphedyl phospi ne)pal | adi un(I1)

chloride (1.26 ng) and copper iodide (0.34 ng) were

added to

6- br ono- 3-[ 3- met hoxy-4- (2-pyrrolidin-1-yl et hoxy) phenyl

- thi eno- [3,2-d] pyrimdin-4-one (33.8 ng),

Exm%@%%%propylacetylene (5 my) in triethylamne (0.21 nl)

in a 10 flask which had been heat-dried and ventil ated

with argon. The reaction m xture was stirred at room
6-Cyelongey lsthumyl-31 vt ey eelidien oy eiBexplsnyHesHstienalh2-dl-
pyﬁdﬁﬂﬁH@nn@nd the residue was taken wup again in ethyl

acetate and water. The agueous phase was extracted

several tines with ethyl &— The conbi ned
organi ¢ phasesawere dried ayer s@dium sul fate and
concentr at ed. =gru ified by
preparative HPLC. The cul ar

wei ght of 15 435.55 ( 5M303S) was obtaihed in this

way; MS (ESI): 436 (MtHt+).” Exanples 45 and 46 in

table 4 were prepared anal ogously. Method N
Methed B ono- 3- [ 3- et hoxy- 4- (2- pyrrol i di n-|

-yl et hoxy) phenyl ] -3Ht hi eno[ 3, 2-d] pyri m di n-4-one 20
Bis(tAplsolylpghbsping)pal Brdaum (K cE}obiEil@ (ﬂ;%‘l mlngp brd eoppec e 934 eng) were

cid [3-nmethoxy-4-(2-pyrrolidin-|- )

adde@Foegﬁ&mqgf{émq‘%-ﬁéﬁpm@mw -yigthorapkeny !l FH-ghigrq-

- 8L . : i C | .
52 SR A5 1) e RRIBNEI S B ARR 021 m) ina
flask ttach Irddedn Wedthdrietipd vertdatad evithangbnndhe reactidremaxgueons stirred at

phase was extracted several tines with ethyl acetate,
room i PEHBRS PYRM 28 TF Se MR rswg%imw@fs%&&flﬁ i t6die was taken

: T e wi
1A 80 NGBy AT T B vt

acetateh fTh¢ nedbinad prgasicvpmses vidse (] yver 46diym4abFate idtedncedbated. The
IR N TN ———
435.4530TBHRSNYO4S| Wadybthiakd H this Way; MISIERIXMB6 (M+H+).

Examples 45 and 46 in table 4 were prepared analogously.

Method N
6-Bromo-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno(3,2-d]pyrimidin-4-one

A solution of 3-amino-5-bromothiophene-2-carboxylic acid [3-methoxy-4-(2-pyrrolidin-1-
ylethoxy)phenyl]amide (415 mg) was heated in ethyl o-formate (12.4 mL) at 105°C overnight;
the ethanol produced was distilled off. The reaction solution was then mixed with ethyl acetate
and water. The aqueous phase was extracted several times with ethyl acetate, and then the

combined organic phases were dried over sodium sulfate and concentrated.

The product with the molecular weight of 450.36 (C19H20BrN303S) was obtained in this way;
MS (ESI): 451, 453 (M+H+).
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phenyl ] am de (5

- Brono- 2- [ 3- met hoxy-4-(2-pyrrolidin-1-ylethoxy)phenylc
wardames3sei - t hi ophen-3-yl} carbamic acid tert-bOrAP2007/001213

ester was reacted by nethod6G The product with the

nol ecul ar wei ght of 439.06 5 (C18H22Br N3G3S) was

obtained in this way; M5 (ESI): 440, 442 ( MtH+).

Met hod 0 {

3- Angn(? SQJ}Bmﬁ (ﬁ)ﬁgﬁé-z-%)é%gﬁy g?c%/ {[; %a h%&y 4;%2¥Aﬁ{0118WL—&Pe?$&y)

phenﬁ@dlﬁlﬂelo TOTU (327 3 ng) and N, N-d| | sopr opyl et hyl am ne
ng) were added to a m xture

{5- Bt%cn% [%meéhqxw?owé@r%ﬂy)fl%thmaplpﬁnwﬁéﬁmozl cthiopbsay Biyd} carbamic

acid t%ﬁ' tht (}fl?ég évlag"g%acteﬁ%%atf@f%eny] ] rﬁ 1.?{8dl.ecé ﬁvAt.héh%olechlabmglght of 439.06

(C1 8H328rN13()3S)M dbedd ianhisway UMS (BSS): 440,440 €R+R-+)r oom

tenperature overnight. Ethyl acetate was then added,

and the organi c phase was washed with 10% strength
Methﬁzhtdi c acid and saturated sodi um bi carbonate sol uti on.

e organic 15 phase was dried over sodium sul fate and

{5-Brooois 2418 madtlesky-4H({B pyraletlint] - yle thbx ) pleeniytula ghar ot thigphght3-yl} carbamic

of 539 11 (C23H30Br N30G6S) was obtained in this way;
acid {egdutyl esigp 542 (MeHH).  Method P

vl potehi

0T e g s e R e P g Bt of
brom¢#3 wtt)bumcaﬂbdeﬂammcmhlsplhambﬂemrmxyﬁe heidriidO@B1 tre)t methoxy-4-(2-

pyrroiig{ng r-)éff 1o %ﬁﬁ&? a 4 Ote-lég‘%) 3,0:& érm P%?‘% ?ﬁﬁ)gTﬁ%egct%}/xture was

stirred @t %Ho'rrPi%nib%?anﬁE 'ob&%fkh@tEtﬁﬁ%Et%ﬁ%ﬁﬁéd%o%e@Va%ﬁrﬂh@ aﬁ@ &ihase was
was then "neutralized wt [uted HC1 solution

washehwithdl0Vesttengtiscitrisraoideandi satuvatedisndiurh élqarhmmtsomtmh The organic

phas%w?%grhgggv%ﬁgq%% a&t c%%%g%régﬁt?atgcgﬂjfegﬁ%gl ggrgh'%sl}nol\é@aar weight
of 530 Nh BeO 3HB0BrNERS I9) % bbladired)A E3¢ WHYIMSI(EST): 540, 542 (M+H+).
-yl et hoxy) phenyl am ne

1-[ 2- (2- Met hoxy- 4- ni t rophenoxy) et hyl ] pyrrol i di ne was
Me tl\Rg‘i"Ct ed by nmethod E I. The product wth the nol ecul ar
irght of 236.32 (C 13H2ON2Q2) was obtained in this

- A -2- 3365
B A e it gt

An aquips ¢ M Rt by dexidersobie bR vkt oracioltionee -bromo-3-tert-
outofRAARFMTLARARNGE S (nclol SISt 0550 PRI A Al

rogual aco
(1.6 mL/1.6 mL). The solution was stirred at room temperature overnight and was then

neutralized with diluted HCI solution, and the solvent was removed in vacuo. The product with
the molecular weight of 322.18 (C10H12BrNO4S) was obtained in this way; MS (ESI): 221,
223 (M-Boct+H+).

Methoxy-4-(2-pyrrolidin-1-ylethoxy)phenylamine
1-[2-(2-Methoxy-4-nitrophenoxy)ethyl]pyrrolidine was reacted by method E1. The product
with the molecular weight of 236.32 (C13H20N202) was obtained in this way; MS (ESI): 237
(M+H+).
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chl oroet hyl )pyrrolidine hydrochloride (1.0 g) in DW

(20.0 nL), and the m xture was heated at 5 100C
wo@7ndPht . The reaction m xture was then m xePCTEPIN07/001213

ethyl acetate and water, ad@d the organic phase was

washed twice with water, dried over sodiumsulfate and

concentrated. The product with the nol ecul ar wei ght

of 266.3 (C 13H 18N204) was obtained in this way; M

): 267 (MrH+). 10 Method R
Meth%gﬁg Met hoxy-4-(2-pyrrolidin- |

1-[2-€¢ MetHonn - piephdriox S)e(tAppirbldibeit - | -ynyl ) - 3H- t hi eno-
[ 3, 2-d] pyrim din-4-one (exanple 43
Potasgium} ortg G-k wepaddad (Qa m}vtpq;g offi-pitroguaiacol (1.0 g) and 1-(2-

chlorg%b?lﬁ%?ﬂ?dﬂ%%%cﬂ%&“&ag E)?/B}; y[ pxﬁlé,paﬁh {m%ggr%ﬁ‘was heated at

100°G@)ernighp ke rleminodemé(ﬂurawagbhewlﬁedl&nth ethybwmaﬂmwte@ and the
f.l ask which had heen, heat-dried and ventilated wt
organj¢ ghase i vashecivigs wih Brierglrisdiaygy sadiysm syliaie eqcbcqvgyntrated The

prodﬁ@?;vmmhé BRI dﬁfgﬂ%‘r’ u@}gﬁ%fi& Oy kil ;RM 45 \wal Qbﬁ%eﬂ% thqi Q43 ms

reactl ure‘was stirred
(ESIy @6mMehiper at ure overni ght. The sol vent was then
renoved in vacuo, and the residue was taken up again
in ethyl acetate and water. The aqueous phase was
Mett®dR acted several tinmes with ethyl acetate. The
conbi ned organi ¢ phases were dried 20 over sodi um
3-[3- Mﬁltﬁqxlye4 -@hplyread e htylethed,)phkingl ) - Berme thy thait ¢ {y w3 H-thieno-

urifi b reparative HPLC. Exanple 44 in table 4
[3.2- &Qgr‘ﬁ‘@ r%’ﬁ’ Fg? 855 y. Table 4. Ex. Structure
- L . I . t
6 BrcM% @C[@ rﬁéth&f\}" W@Xﬁgﬁ%gsgﬁ%gﬁ)ggﬁzm t%h&{h 2- cﬁ Mtintdin-4-one
(45 nﬁg) paibdmzﬂiﬂﬁNm@tmbommm 1 m@), $I0ppbr(ibdllde (/U) mg) were

intr 0%%6&@8 glggk W%hgnpﬁg)%;{ %q% él:!i%i ar?c;3 \Ae@%@ged gft? Rggon, and a solution of
3-methAANARA D6 403; Mbrphsiine (435.6 mg) in dioxane/water (0.59 mL/ 0.013 mL) was
added. The reaction mixture was stirred at room temperature overnight. The solvent was then
removed in vacuo, and the residue was taken up again in ethyl acetate and water. The aqueous
phase was extracted several times with ethyl acetate. The combined organic phases were dried
over sodium sulfate and concentrated. The crude product was purified by preparative HPLC.

Example 44 in table 4 was prepared analogously.

Table 4.

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]*
43 C24H27N303S 437.57 438

2 0
S 0
N

44 Oe~n C23H25N304S 439.54 440
o s X LT
= IN’J )




JI SI NO Exanple 47

3-[3-Fluoro-4-(2-pyrrolidin-1-yl et hoxy)phenyl]-6-(3-hy
wac@rpodsesret hyl pentyl )-3H 5 PCT/EP2007/001213

thieno[3,2-d]pyrimdin-4-oh 0 SNF N HO

3- (D net hyl am nonet hyl eneam no) - 5- ( 3- hydr oxy- 4- net hyl p

entyl )t hi ophene-2-carboxylic acid nethyl ester was

reacted with

n

O T 00T O=a4=(Z= Pyr 1 Qrt arfi=|= pretyn e~y
4 méthod A T@eg@gﬁc@m j t%iéiW@CUI ar 4Rigi%ht of| 481
. R 3S) s|{obtained in thijs way; 1]o
: ( M-HY) .
| et hyl am nonet hyl enepam no) - 5- ( 3- hydrjoxy- 4- et iyl p

ety thiophene-2-carboxylicacid—pethyll ester

46 3.Ani no-5-(3ph 2 L GRATEMN3AHY hi opHeAe02- car|Bd%
yl|i cQHci ds R ter 5 reacted 15 wifth
dij me{ hiox !l di net hyl am ne by nethod B.| The prodyct
wilth the nol™cul ar weight|of 312.43 (C15H24N203S) |was
obtained in this way; MS [ESI): 313 (M-HH)

3- Ami no- 5- ( 3- hydr oxy- 4- net hyl pentyl )t hi ophene- 2- car box
ylic acid nethyl ester

Exanfplé 47 Hydr oxy- 4- net hyl pent - 1-ynyl ) - 3- ni tr ot hi ophene- 2-c
arboxylic acid nethyl ester was WO 2007/ 093365
PCT/ EP2007/ 001213 99 reduced by nethod E 1. The

T~ fhe ] 7 1
>0 f bR g WO P PRI R R IES 2y S Py bSug B an-
thien6[¥24d)pyrimidin-4-one
5- ( 3- Hydr oxy- 4- et hyl pent - 1-ynyl ) - 3- ni t r ot hi ophene- 2-c
arboxylic acid methyl ester 5 4-Methylgent-|-yn-3-ol
was reacted with 5-brono-3Hnitrethrgphene<2- CH ylic
acid nethyl ester by nmetHod F. pr oduct Wi@he
[ : was o i ned

nmol ecul ar

S, 3R, 5R) - 8- fret hyl - 8- azabi dycl o[ 3. 2.1 Joct-3- 10
yl oxy) phe#@l ] - 3H-t hi eno[ 3, 2-d] pyri m di n- 4- one.
(Exanpl e 48) 6-Bronmp-3-[4-((1

S, 3R 5R) - 8- net hyl - 8- azabi cycl 0[ 3. 2. 1

] oct - 3-yl ox henyl ] < t.hi,eno[ 3, 2- riqa di n-4-on L
3Ot B TR el Sy P iR gk - feroxylic acid
methyl ester was reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A.

The product with the molecular weight of 459.58 (C24H30FN303S) was obtained in this way;
MS (ESI): 460 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-4-methylpentyl)thiophene-2-carboxylic acid

methyl ester

3-Amino-5-(3-hydroxy-4-methylpentyl)thiophene-2-carboxylic acid methyl ester was reacted
with dimethoxymethyldimethylamine by method B. The product with the molecular weight of
312.43 (C15H24N203S) was obtained in this way; MS (ESI): 313 (M+H+).

3-Amino-5-(3-hydroxy-4-methylpentylthiophene-2-carboxylic acid methyl ester

5-(3-Hydroxy-4-methylpent-1-ynyl)-3-nitrothiophene-2-carboxylic acid methyl ester was
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The exanples in table 5 were synthesized anal ogously.
15 6-Brono-3-[4-((1

W®G2@R0313ps 8- net hyl - 8- azabi cycl o[ 3. 2.1 PCT/EP2007/001213
] oct - 3-yl oxy) phenyl ] - 3H-t hi9¢no[ 3, 2- d] pyri m di n-4-one
5- Br ono- 3- (di net hyl am nonet hyl eneam no) t hi ophene- 2- car
boxylic acid nethyl ester was reacted with
4- ((1S, 3R, 5R) - 8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct - 3- yl oxy)

e B GO s O
obtaifebin3His 2Ahy( MWQBB@IQBHM@S obtained in this way; M
(ESI): 447 (MtH+). 4-[8-(3-Fl uoropropyl)-8-azabicyclo
[3.2.1 ] oct-3-yloxy]phenyl am ne
8- (3- Fl uor opropyl ) -3-(4-nitrophenoxy) - 8-azabi cycl o[ 3. 2

SR S5 S TR e,
4-Met tl?elipg aﬂ}-g-ﬂi/rv)as gﬁac%g V\m%lt%, grg%(anngsotéogl}e -22%%‘)@(8}; ig ?écid methyl

ester %yznelhdd Iocltlﬁﬁﬁoduct with the molecular weight of 283.30 (C12H13NOSS) was
8- (3-Fluoro roggﬂlh% azabi cycl o[ 3.72. 1] oct an- 3- ol

obtainedigtthig Weiyt @86 (M+hi+)r obenzene by net hod D The
product with the nol ecul ar wei ght of 308.35
(C16H21FN2G3) was obtained in WO 2007/ 093365
PCT/ EP2007/ 001213 100 this way; Ms (ESI): 308
6-(1-vaﬁdk} gc%ﬁeﬁtw&hytwpw 41 )4} ﬁ%ﬁ@ﬂﬁ'ﬂ%&-@'—&a&%;&o[@ J.1]0ct-3-
ocCt an-

A'm xture of nortropine
yloxy)pkmgho3ti-thienad3 3 pyamidin-6 e Ewgl)lpbrﬂii)t ri et hyl am ne
5(0.42 M) in DVF (7.5 m) was heated to 60C and
6- Brcsmd)-BF[ée(( N 3R,|5R$-8treetbgl|a&bwbecyfcm3 2Q ] dut-3Tylexy)phdnyEr3HAtlwisno[3,2-
renmoved i n vac The product wth the nol ecul ar
dlpy’i}\@f %f*oalmagfeazeed(\@ ) ey x@yp%@%bmeﬂm Rn this
way; (ESI 188 éﬂ g? 8- (2- Met hanesul f onyl
The @ftamlle)smsw@ WeteEsynihesiz @alog]ousim-s -yl oxy]
phenyl am ne 10
8- (2- Met hanesul fonyl et hyl ) - 3- (4- ni t rophenoxy) - 8- azabi c
ycl o[ 3. 2. 1] oct ane was reduced by nethod E3. The
6-Bréth @34at((18,3R, SRh8-methgic8thadbiARIIND . 196ct-32A0 S phenyl]-3H- thleno 3,2-
(C16IL-{|24((N2038) \Amgs obt?al ned ?/yﬁ (ﬁt hi ?Wayyq )lé\%p g]
d]pyrinydip-yt-one
8- (2- Met hanesul f onyl et hyl ) - 3- (4- ni t rophenoxy) - 8- azabi c

‘5-qumd>-6-(Elﬁnezhylax}qmnlwlmamyﬂo)ﬂlﬁamlenfsmcﬁrbnsym@ﬁﬁd fhethy) ester was

oo SRS B BB CiR B SRSk b method

A witNRIdRRAtAGsRtofaRE lﬁ‘aﬁdﬂign hFheTﬂ?Sdlﬁ@ Wi@nhe mW%ufap%lgh}] of 446.37

renoved in vacuo and the residue was taken up In yl
(C20H2eBeY ¥O2Spheasabrarmedao dhiamay; MISA(ESIWA47 MdsHed wi t h

wat er and dried over sodium sul fate, and the sol vent

was renmoved in

4-[8-(3-Fluoropropyl)-8-azabicyclo[3.2.1]oct-3-yloxy]phenylamine

8-(3-Fluoropropyl)-3-(4-nitrophenoxy)-8-azabicyclo[3.2.1]octane was reduced by method E.
The product with the molecular weight of 278.37 (C16H23FN20) was obtained in this way;
MS (ESI): 279 (M+H+).

8-(3-Fluoropropyl)-3-(4-nitrophenoxy)-8-azabicyclo[3.2.1]octane

8-(3-Fluoropropyl)-8-azabicyclo[3.2.1]octan-3-o0l was reacted with 1-fluoro-4-nitrobenzene by
method D. The product with the molecular weight of 308.35 (C16H21FN203) was obtained in
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vacuo. The crude product was purified by colum

chromat ography on silica gel (nobile phase:
walc@hlogazesret hane/ net hanol 9:1). The product wi PET/EP07/001213

nol ecul ar wei ght of 354.421®0 (C16H22N205S) was

obtained in this way; M5 (ESI): 355 (MrH+).

3-(4- Ni trophenoxy) - 8-azabi cycl o[ 3. 2.1 ]octane

3-(4- Ni trophenoxy) - 8-azabicyclo[3.2.1

th“‘%ﬁgkﬁgﬁﬁgﬁqﬁﬁqﬁﬁé¥@9 acid tert-butyl ester was reacted

foduct with the nol ecul ar wei ght of
248 28 (C 13H 16N20sS) was obtained in 25 this way;
M5 (ESI): 249 (Mt é
8-(3- §l‘P&QmPM1b§ﬁéﬂb%§¢}Q[ Zalﬂ%@lb?@llo[ 3. 2. 1] oct ane-

A mlgt_u;i@éfrg&)%%@ﬁ | Cy lg'géxy) -ﬁﬁér%h opane. <a6r3% gxrr)} ) and trletgylamme
(0.42trah)tin DM (7. Qﬁtl)?WaSI\Béaterdeta@()%ﬂ atd §tirred at this temperature for 10 h. The

1-flugro-4- nltrobenzene by method D. The product with
solvenhwas e cgmayedipvgmto- bhe pipduotovitly b srpendarsyecish of 187.26

(C10§1ﬁ‘8ﬁ1§@2@va& {aaLHae iﬁc{:\@%:{&f w%g l\(/[%%’f:[é" )oct Qﬁbﬁgtg;r ggxyl iC
aC|d tert-butyl ester A solutlon of nortropine (2.5 @)
dd i t ti f
(s entgiamelEr  pbrorclog) o pchloer E}y‘?&laﬁanﬁﬁgnﬁ
8-(2- Métl{d'n@g.ll%‘h%feg%_'frr)‘/- Eﬂg Bwﬁlggfazible‘ycl lggéﬁrgé \{Qﬁ%eéré\@lced by

2007/ 09336 0012 101 t ur
methdd EQt '€k puiotinctwathethe awdieceiat macghe df 32444 @ 1 6H24DR ORiSH was obtained in

et h conmbi ned organi ¢ phases were dried
this ‘6%%”%@98@5;2%536]\4 g%e) and t he sol 8ent vvgs renoved in
8-(2- M%@l%esqu@)‘%glEﬂﬁf‘lj)uﬁm-mth'ﬁh&r{b?(y?ma%’d’lJ:y%‘lo[‘5@' gbbtaf 227.30

was obtained in M5 (ESI): 228
MethyMeiay) sulfonT 638560 Bg) Was added iz & seletidm bl (4-nitropbenouxly a 8-

azab@é%%é@%%b%ﬁlnﬁggaﬁ@ 7 mkﬁw&eﬂ aigo%?oaq@ﬁll. The solvent
was théP lendod EH3P IR uB48d B 185iue Ras taken up in ethyl acetate. The ethyl acetate
phase was washed with water and dried over sodium sulfate, and the solvent was removed in
vacuo. The crude product was purified by column chromatography on silica gel (mobile phase:

dichloromethane/methanol 9:1). The product with the molecular weight of 354.42
(C16H22N205S) was obtained in this way; MS (ESI): 355 (M+H+).

3-(4-Nitrophenoxy)-8-azabicyclo[3.2.1]octane
3-(4-Nitrophenoxy)-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester was reacted by
method G. The product with the molecular weight of 248.28 (C13H16N205S) was obtained in
this way; MS (ESI): 249 (M+H+).

3-(4-Nitrophenoxy)-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester
3-Hydroxy-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester was reacted with
1-fluoro-4-nitrobenzene by method D. The product with the molecular weight of 348.40
(C18H24N20S5) was obtained in this way; MS (ESI): 349 (M+H+)
3-Hydroxy-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester

A solution of nortropine (2.5 g) in THF (25.0 mL) was added dropwise to a solution of sodium

hydroxide (786.4 mg) in water (12.5 ml) and stirred at room temperature for 1 h. The reaction



NJ HN 50 HO o o H C24H25N303S 435,55 436 _ NJ H N 51
HO o o H C26H29N303S 463,59 464 _ NJ HN 1 52 HOo

WoR2@209BON303S 463,59 464 o NJ HN 1 53 HO grCr/@Pid07/001213
C24H25N303S 435,55 436 N #®IN HN54 OHo _ o H
C25H27N303S 449,58 450 \ / N/ NJ H N WD 2007/ 093365
PCT/ EP2007/ 001213 102 55 OH p _ p H C27H29N303S

475,61 476 [/ N\ / NJ H N 56 C26H29N303S 463, 59 464

mxxt%l_ f%s tlﬁﬁl cﬁhﬁd‘%ﬂlﬂg@ﬁr @%@%&8 ig“ﬁ%é%d'»%ggethﬁsa%eta?e. The

combined organic phases were dried over sodium sulfate and the solvent was removed in
vacuo. The product with the molecular weight of 227.30 (C12H21NO3) was obtained in this
way; MS (ESI): 228 (M+H+).

Table 5.
Ex. Structure Molecular formula Molecular- ESI-MS
No. weight [M+H]*
48 o C27H29N303S 475,61 476
=~ H
e O
N‘l HN
i
HO
49 \)\{ﬂo o _H C25H27N303S 449,58 450
N’JN :‘N;
|
HO
50 < s 0 o _H C24H25N303S 435,55 436
W, N’O ij
[Nied HN
|
HO
51 j\@/“ON o _H C26H29N303S 463,59 464
O
|
HO
52 —(\@ﬂo o _H C26H29N303S 463,59 464
SO
|
53 HO___ _ o] C24H25N303S 435,55 436
WNO OQV
N= 4
|
OH
54 L s P o _H C25H27N303S 449,58 450
w N‘O Qﬁ
Nid HN
|




O0\g/ N\ / NJ HNS9 OHOC C24H24C1N303S 469, 99 470

S NN HN 60 HO O F H C24H24FN303S 453,53 454 NJ H
wolR@L/0bE6H _ p H C26H28FN303S 481, 59 482 NI HACTL/EP2087/001213

62 s o p H C25H25N302S 4311®5 432 / NN HNG63 s op

H C27H29N304S2 523,66 524 N H ZNO WO 2007/ 093365

PCT/ EP2007/ 001213 103 64 0 S o o H.

C24H25N303S

435,54 436 1,GNJ HN 65 Ho 0 o H C26H29N3038 463 59
464 oW NI—H |\| i 3=13- pyT gl =
3 -\ W - (1- hydcoxyc%% o3§entyl E%rl\yl) 4476
t hi €no[ 342 i n-4-pne (exanpl e 66)
6- Br ono- 3- [3 fl ucﬂrrp-4 (2-pyrrolidin-1-yl gt hoxy) phenyl ]
-3H-thieno[3,2-d] pyrimdip-4-one was 5 rjeacted w tlh
1det hynyl cycl opent anol by! net hod R _The dgxanples jn
56 table 6 were synthesized HoAMRINZS by u#6849t he |464
cor ﬁe&p@dﬁ b
6 Br ono U‘s@a W4 (2-pyrrolidin- |
-yl et hoxyf‘phenyl [ BH-t hi eno[ 3, 2-d] pyri m di n-4-one
57 HO o C25H27N303S 449,57 450
)\Y\E/ZJNéO' y
|
58 o ‘o C25H27N304S 465,57 466
0
=_ .S H
)\\WN’OO'QV
Nig HN
|
59 /O{‘J)O Cl y C24H24CIN303S 469,99 470
S 0
\ /N
S
60 HO F C24H24FN303S 453,53 454
o
LN Qﬁ
N H Y
|
HO
61 )\@r“o o C26H28FN303S 481,59 482
Ot
\_\_F
62 0 C25H25N302S 431,55 432
=__S o, H »
W N’O Qp
N HN
|
63 o C27H29N304S2 523,66 524
=_S o ’
W JN’OO QP
N* H N
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5- Br ono- 3- (di et hyl am nonet hyl eneam no) t hi ophene- 2- car
boxylic acid nethyl ester was 10 reacted with

W@20607/003365 4- (2- pyrrol i di n-1-yl et hoxy) phenyl ani P€T/B2007/001213
met hod A with addition of 1@sopropanol in addition.
The product with the nol ecul ar wei ght of 438.32 (C 18H
17Br FN3SO2S) was obtained in this way; M5 (ESI): 438,
440 (I\/H—|+) 3- FI uor o- 4- (2 pyrrolidin- |

re*duced . The| product with tlhe nol eculjar

wei ght of 224 28 (C'I 2H 1FFN2O) was obtaijned i n thi|s

V\Ely, I\/B (ESI) 225_ ( MEH) .
rophe

= ) I t:l IILJ}\)!)'FJ CTl I Cllll 1T J_\)
64 14[ ’P— Id ?ophen%%(ﬁzesmﬁspyrrol4|3&1'5ﬂe vvas436

+ FPTWA arel]

T
T

o0 E N SR 5 L )
t

65 4=H-2 (z=TrTtuot A=t P
5 ]hn \‘W‘%@»P e
1( 2- hydr oxygthyT) Wlidi ne by nethod Ol. The
prloduct with the nol €tul af wei ght of 254.]26 (C 12H
15FN203) was obt ai ned in his way; M5 (BSI): 255
(M —25—-Wo—2667+093365 PCTHEP200/+001213—164

Table 6. Ex.. Structure Ml ecul ar fornula Ml ecul ar -
ESI - M5 _No. vei glht {MH—Q; 66 ~\ N1 C25H26FN303S 467, 56
3-[3-Fpgro-&(Repyrrplidinglzylgthoxy Ipkgnyd61bbriron sey clapeniy sty )- 146
S

. =S H26FN303S 455,55 456 O = S~
thien3( 33 by sl N8t 423,50 424 = S~ J F 70
6-Brothb-GA3 HALrdNAQ 3 py4iDtidmél -4 Rthoxk)pheiV1)-3H-thieno[3,2-d]pyrimidin-4-one was
reacted with 1-ethynylcyclopentanol by method R.

The examples in table 6 were synthesized analogously by using the corresponding alkynes.

6-Bromo-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one
5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester was
reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A with addition of
isopropanol in addition. The product with the molecular weight of 438.32 (C18H17BrFN302S)
was obtained in this way; MS (ESI): 438, 440 (M+H+).

3-Fluoro-4-(2-pyrrolidin- 1 -ylethoxy)phenylamine
1-[2-(2-Fluoro-4-nitrophenoxy)ethyl]pyrrolidine was reduced by method E3. The product with
the molecular weight of 224.28 (C12H17FN20) was obtained in this way; MS (ESI): 225
(M+H+).

1-[2-(2-Fluoro-4-nitrophenoxy)ethyl]pyrrolidine

3,4-Difluoronitrobenzene was reacted with 1-(2-hydroxyethyl)pyrrolidine by method D1. The
product with the molecular weight of 254.26 (C12H15FN203) was obtained in this way; MS
(ESI): 255 M+H+).
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N 71 ~"N C24H26FN3035 455,56 456 HO N\

FN72 0 No

C23H24FN303S 441,52 442 H S F N 73 OO0 N C23H24FN303S

PCT/EP2007/001213

PCT/ EP2007/ 001213 105 Ex#dple 74 3-[4-((1 R 3R 5

S) - 8- Met hyl

-8-azabicyclo [3.2.1
] oct - 3-yl oxy) phenyl ] - 6- (2- oxopyrrolidin-
3H-thieno[3,2-d]pyrimdin-4-one H OO0 /

| -yl)-
0" , SNaH

Tdﬂ%6 NHJ N 5 Method S A mixture of

-brono-3-[4-((1R 3R 5S) - 8- nethyl 8- azablcyclo[S 2.1]o
eth—3 “'“Vy)phcny!1 SH—th 3—2—a}-py+i . onq

Ex.. (]§H“§ﬂ:] cesi um car bonat ME’E%E‘)‘ HRd MOICC‘H”‘ ESI-MS
trl(dlbenzyl i de neacetone)dlpalIadlun1(0)-qahg{oforn1

No. adduct (0.23 ng) was intrpduced into a Heat=dried |[M+H]+
vessel in a glove box. 2-Pyrrolidone (22.99 ny),

66 9,/9-di met hyb- O~ (d EIHBARDIIOSIS no) [MéASEene | 468
(0. ng),s ane 3| ML) were added |t hereto. The
reaction \ stlrred at [L00C for 22 h. The resul tijng
precipitate was t hen filtnred off W th suction. Thdg

oduct—wW tirt lt‘o\/[)l ecul d 450

67 ((24%6%0%% ai nefl” |s3@m3/as "%87’(5ESI) 8%
@ The é&anples of table 7 were pr epar ed
aralogouslﬁ‘u5|ng the coryesponding |actgnes Tablg 7.

68 0 ,@O\/\D C24H26FN303S 455,55 456

s
LO1=— I N F
+“‘&JﬂQ
69 0 O~N C23H22FN302S 423,50 424
_ s LTD
N
70 Oy C24H26FN303S 455,56 456
A0
= J
N
71 Oy C24H26FN303S 455,56 456
A0
AL
N
72 o Oy C23H24FN303S 441,52 442
%H_ S I\/U\N/C[F Q
— \ N/)
73 0 Oy C23H24FN303S 441,52 442
eyt
== \ IN/)
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Ex. Structure Ml ecular fornula Ml ecular ESI-M No.

wei ght [M-H + 75 C25H28N403S 464,58 465 0O\ H J V
wW@R007M803366 76 0 C23H24N403S 436, 53 437 ja S H PCUER0GWD01213

2007/ 093365 PCT/ EP2007/ 00153 106 Exanple 77:

3-[4-((1 R3R 5 S)-(8-Mthyl-8-azabicyclo[3.2.1

] oct - 3-yl oxy) phenyl ] - 6- (3- oxotetrahydropyrrol of

1,2-c] i rri dazol - 2-yl)-3Hthi eno[ 3, 2-d] pyri m di n- 4-one

SNZHN NNXJ hi5
Exa"§’1%79rro 3-[4- ((1R 3R 5S)- 8- met hyl - 8- azabi cycl o[ 3. 2. 1] 0

3-[4-((tl R B3Ry 5 $)x8- Mgy 138-d zaBidyclb [B. 2 ok 83 2 aklypphieh i) @i (2= ¢kopi@olidin-1-yl)-
hexahydropyrrol o[ 1,2-c] im dazol-3-one
3H- ﬂ(‘?‘%‘)[ézrﬁbwrlm@é‘ﬂf feanei odi de (8.5 ng) and potassi um
carbonate (61.9 ng) were introduced into g vessel
whi ch  had been heat-dried_and shed, i argon. A
solution of N, N i net hyl am n .8 nmg) in
tol uene (2 rTL) s adged he rce}%‘ ion mxture
was heat ed at f cool \ng, the
sol ution was d" W hy,‘ acetate and water. The
organi ¢ phase was N

Method S

A mixture of 6-bromo-3-[4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one (100 mg), cesium carbonate (100 mg) and
tri(dibenzylideneacetone)dipalladium (0)-chloroform adduct (0.23 mg) was introduced into a
heat-dried vessel in a glove box. 2-Pyrrolidone (22.9 mg), 9,9-dimethyl-4,5-
bis(diphenylphoshino)xanthene (0.26 mg) in dioxane (2.3 mL) were added thereto. The reaction
was stirred at 100°C for 22 h. The resulting precipitate was then filtered off with suction. The
product with the molecular weight of 450.56 (C24H26N403S) was obtained in this way; MS
(ESI): 451 (M+H+).

The examples of table 7 were prepared analogously using the corresponding lactames
Table 7.

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]+
75 o 0., Iij C25H28N403S 464,58 465
0
S H
UK '
76 o C23H24N403S 436,53 437
0
S N H
%N A '
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washed twice with water and once with saturated NaCl

solution and dried over sodiumsulfate, and the
waodoveszemas renoved in vacuo. The crude produPCT/HRE07/001213

purified by preparative HPLB The product wth the

nol ecul ar wei ght of 491.61 (C26H29N503S) was obt ai ned

inthis way, M (ESI): 492 (MtH+). 15

(S) - Hexahydr o-pyrrol o[ 1,2-c]im dazol-3-one A mxture

Exan?‘h (S)-1-Pyrrol idin-2-yl - nethyl anine (512 ng),
-'Car bonyl di i m dazole (0,83 q) and Di chl or net han

ti d f.or nd t nc ted. The
HHERIRSTRM el daditaoe pbroT bt
r The
o P ?@]ﬁ%‘%ﬁ‘cﬁ dighisd ??Eﬁf%ﬁ‘?%ﬁ"?é o0
was obtained.in this way; Ms (ESI): 20 127(I\/H-H+)
Exanpl e 78
3-[3- Fluoro4(2p rolidi nOl- yI n d I] 6- (2- ox

opyrrolidin-1 - hi e 0[3 pyr| m=8i n- 4- one 25
WO 2007/ OQBSGS@{%NPZ

01 33107 ocH\ O-\N S N
NF~1JN
L4-(

6- Br ono- 3-[ 3- pyN ol i di n-1-yl et hoxy) phenyl ]
- 3Ht hi eno[ 3, 2- d]byrlmdln 4-one was reacted with
2-pyrrolidone by nethod S. The product with the

6-Bromb-8dH(@IR 3R 5§HH8-raéthHAS- aml@c(mzwwa@)puml -3H-
obtained in this 443

thieng B NHE A4 88 O mabrhe XGPS idar)--omef8.3 me),

coppRl ol (5 D i Pot R Ko Bopl QUTLD Bets B Bu e i3 vessel which

had bebly htat-driedl Bhd fleshed 3NtH argon. A solution of N,N'-dimethylethylenediamine

(19.8 mg) in toluene (2 mL) was added thereto. The reaction mixture was heated at 110°C for

5 h. After cooling, the solution was mixed with ethyl acetate and water. The organic phase was
washed twice with water and once with saturated NaCl solution and dried over sodium sulfate,
and the solvent was removed in vacuo. The crude product was purified by preparative HPLC.
The product with the molecular weight 0f 491.61 (C26H29N503S) was obtained in this way;
MS (ESI): 492 (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 Dichlormethan (5 mL) was stirred for 18 h and then concentrated. The residue was
purified by preparative HPLC. Der Riickstand wurde durch priaparative HPLC gereinigt. The
product with the molecular weight 126,16 (C6H10N20) was obtained in this way; MS (ESI):
127 (M+H+).

Example 78

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-6-(2-oxopyrrolidin-1-yl)-3H-
thieno[3,2-d]pyrimidin-4-one
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80 r Q N~vYOB N C23H25FN303S 456.54 457 N N1 O
1-Ethyl -im dazolidin-2-one

wQ 2@igizes , 3- di hydr o-i m dazol - 2- one was hydr ogeCEHERIN07/001213
according to nmethod F. Thel@roduct wth the nol ecul ar
wei ght of 114,15 (C5H 1 ON20) was obtained in this
way; Ms (ESI): 115 (MrH+). 15
1- Et hyl -1, 3-di hydro-i mi dazol - 2- one vvas obt ai ned
according to the reference vvurde n wng et al.
Het erocycl es 1987, 26(12), 315 093365
PCT/ EP2007/ 001713 108 t hg rrpl e 81 3/[4-((1
R, 3R, 5S) - ( 84 hyl -8 MGYCTR

] oct - 3-yl oxy) phe {(py roI|d|neI -
carbonyl ) -3 ien ’\gq’/!)yrlmdln 4-one O J I O$%
N N\ ~ N 5vHATU( nmyg), HOAt (6.8 ng) and

triethyl amne (0.014 m) were added to a m xture of
3-[4- ((1 R 3R 58) (8-net hyl -8-azabicyclo[3.2.1

o5 RSBSOS IS Gmn o v

react®YWitR blﬁrﬁ)ﬁdéﬁe lBSgn)netth NVPhé Broduétl with the %d’l@(ﬁﬂ%{r'v&hn%ht o$ ﬁzéz.sz

m xture 'was stirred room t enperat ure overni gh
(C22WS’(FN{4@3S\)&1‘831 ¢hained metl:llswatyhl\@& (RAD): #43 (Mdetat e and
The a abj geous a\/\%S exfracted several tinmes
WH‘? g?sn% E&AT P RHEY 2BBRETHEd or gani c phases were
dri ed over sodium sulfate and the sol vent was renoved
in vacuo. The crude product was purified by
Tabl€p$epar ative HPLC. The product with the molecul ar

=1 |nnr\

VVtIgIIl. UI ‘-|-U‘-|- OO \C:ZO 4G OS} was UUI.d.IIUu III I.III\.

Ex. wa§irudre( ESI): 465 (MH—H) Mboleeulexfompulas | Melatila 9 | ESI-MS
No, &re synt hesi zed' anal ogousl y. weight [M+H]*
79 o O C23H26FN503S 471.55 472

R L0
80 . o (,/YO\'/\N C23H25FN3038 456.54 457

\/f( s ‘N/L\/\F

q N&f:/)

1-Ethyl-imidazolidin-2-one
1-Ethyl-1,3-dihydro-imidazol-2-one was hydrogenated according to method F. The product

with the molecular weight of 114,15 (CSH10N20) was obtained in this way; MS (ESI):
115 (M+H+).

1-Ethyl-1,3-dihydro-imidazol-2-one was obtained according to the reference wurde nach O.
Wong et al., Heterocycles 1987, 26(12), 3153-8.
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3-[4-((IR 3R, 5S)-(8-Mthyl -8-azabi cycl o[ 3. 2. 1] oct - 3-yl
w200y osny| | - 4- oxo- 3, 4- PCT/EP2007/001213

di hydr ot hi eno[ 3, 2-d] pyri m #8ne- 6- car boxylic acid

3-[4-((1 R3R 5 S)-(8-Mthyl-8-azabicyclo[3.2.1

] oct - 3-yl oxy) phenyl ] - 4- oxo-

3, 4-di hydr ot hi eno[ 3, 2-d] pyri m di ne- 6-carboxylic acid
Methgst’[hyl ester was reacted by nethod P. The product

W th the nol ecul ar wei ght of 411.48 (C21H21N304S) was
Exangh¥¢ 8i ned in this way, 20 M5 (ESI): 412 (MtH+). Method

U3-[4-(( 1 R3R 5 S)-(8-Mthyl-8-azabicyclo[3.2.1

t | ) T

3-[4 ch)R 3R35 YL (@Wéﬂgﬁ@%k%blé'r %933“&& -3- yloxggg?&r}yil]é S%)ifrréﬂldme 1

hydrot’hi eno e- 6-car

carqugt)kﬁ)ﬂ thesrtodd,22pBims(din-#neny| phosphi ne) pal | adi un(11)
chloride (88.9 ng) and triethylamne (0.26 m) were
added to a m xture of
6- brono- 3-[4- ((1R 3R 55)- (8- nmethyl - & azapjtycl o[ 3. 2. 1]
oct- 3-yl oxy)phenyl]-3HtRKi end - d] P di n- 4- one
(565.1 ng) in nethanol (18 _m d WO 2 / 093365
PCT/ EP2007/ 00121 cet®ni trile (157mY). The
reaction m xture
of CO at 60C Eipj}ff h. TNe reaction mixture was then

filtered through lite and the sol vent was renoved
in vacuo. The duct with the nol ecul ar wei ght of
425.50 (C22H23N304S) was obtained in this way; M

HATUE@O )ng)4ﬂ@A(t%B|‘h)g) ai"—id Tﬁ’&hﬁaﬁme@ 01551{1?1%#&ra%d5@{&9hﬁ|1)§ﬁre of 3-[4-

f or nul Mol ecul ar

((IR, éﬂéﬁ?@&m@@l%@ab@ywe[ﬂ 2.1 Jort- 3_ Y10>43d)phenv1ﬂ+4wx08334@1110'dwthlen0[3 2-
d]pyr1m14 ne g %MQ%}%C aSch é% él g) an'H pyrrolldme 4 mg) in NMP (0.5 ml). The reaction
mixture was stirred at room temperature overnight. The mixture was then mixed with ethyl
acetate and water. The aqueous phase was extracted several times with ethyl acetate. The
combined organic phases were dried over sodium sulfate and the solvent was removed in
vacuo. The crude product was purified by preparative HPLC. The product with the molecular
weight of 464.58 (C25H28N403S) was obtained in this way; MS (ESI): 465 (M+H+).

The examples in table 9 were synthesized analogously.
3-[4-((1R,3R,5S)-(8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-0x0-3,4-
dihydrothieno[3,2-d]pyrimidine-6-carboxylic acid
3-[4-((1R,3R,55)-(8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-oxo-
3,4-dihydrothieno(3,2-d]pyrimidine-6-carboxylic acid methyl ester was reacted by method P.
The product with the molecular weight of 411.48 (C21H21N304S) was obtained in this way;
MS (ESI): 412 (M+H+).

Method U
3-[4-((1R,3R,5S)-(8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-0x0-3,4-
dihydrothieno[3,2-d]pyrimidine-6-carboxylic acid methyl ester
Bis(triphenylphosphine)palladium(II) chloride (88.9 mg) and triethylamine (0.26 ml) were
added to a mixture of 6-bromo-3-[4-((1R,3R,5S)-(8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (565.1 mg) in methanol (15 ml) and
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84 S 0 0 H C26H30N403S 478.61 479 N1 |l NGN HNS85
0 SO0 0 H C25H28N404S 480.58 481 of ' NH N Exanple
W@ 2007/093365 PCT/EP2007/001213
3-[3-Fluoro-4-(2-pyrrolidi t91-yl et hoxy) phenyl]-6-(pyrr
ol i dine-1 -carbonyl)-3H 10
thieno[3,2-d]pyrimdin-4-one F 01 O\N/ p SN
j I NI WO 2007/ 093365 PCT/ EP2007/001213 110

j . N\ 09:
acetoﬁ{}{ig(r’iggﬁ; g’ﬁgﬁ%%]ng%%gg%}%%ns&#rﬁg yipderna Rrgssure of 5 bar of CO at 60°C
for 24 B, PheddeBitionthikinie wab tieariiered thfough 02 liwamd ieass esht s removed
nmet hod T. The product with the nol ecul ar wei ght of

in vaggp Thg prqdeptavitls Hrundsjulgaxeighitodidd 640 (G222 INHRAS) was obtained in
. Sk )a 4 The conpounds in table 10 were
his oM £ ey S
3-[3-Fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-4-o0xo-3
, 4- di hydr ot hi eno[ 3, 2-d] pyri m di ne- 6-carboxylic acid
Tabl%&[ 3- Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3

—A=drhydrothrenof 3, 2=d} pyr i nidime- —6-car boxyt Tt acmd
Ex. nefuyetueest er was react ed pyloleslaptrirulaThe Meloeilant WESKMS
the nol ecul ar weight 10 pf 403.1 (C 19H [18FN304S) \t\@ﬁ +
No. optained in this way; M5 [ESI): 404 (I\/H—H)“.’e’g’-% H]
L2 Ml yinre A A (D ~vsrvanl A~ [ vl ot by Y pnhonl 1
L\ T Uvul U™ = L'JyIIUIIUIII C y}rJICI T
82 "4 gx003, 4- Phyeroshi ero [S2FWNARAS i di|460-60 467
6- cario C st er
6-{Br omo- 3-p f | uor 0-'4[- 2-pyrrolidin-1-yl gt hoxy) phenyl ]
-3Hthieno[ 3, 2-d] pyrintdi p-4-one was 15 |reacted by
nmet hod U. The product with the nol ecul ar wei ght of
43743 (C20H2CRN30AS) WS e o 5
83 0 H26N403 450.5 451
S o, H
B S A O .7
N* H N
|
84 0 = 'n | C26H30N403S 478.61 479
S 0,
QN?“&\JJNO 87
N H N
|
85 0 e | C25H28N4048 480.58 481
P 0,
Syl >
N
|
Example 86

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-6-(pyrrolidine-1-carbonyl)-3H-
thieno[3,2-d]pyrimidin-4-one

F
L0
0 sl N X
\ N/)

$



obtained in this way; M5 (ESI): 418 (M+H+). Tabl e 10.

Ex. Structure Ml ecular fornmula Ml ecular ESI-M No.
wowioglo3spivicHl + 87 F C23H27FN403S 458. 55 459 PBCBER2007/001213

N\ / NDB88 F C22H23FN40380422. 52 423 N w N\ | Nb)

89 0 0 F C24H27FN403S 470.56 471 ONS O~.L\ / N\ / N

NJ WO 2007/ 093365 PCT/ EP2007/001213 111 90 O F

C23H25FN404S 472.53 473 1<'N\S/ N\VION) O~ N

91 ..,. . . . g
51 ESPE-2 B iy i oeomis Ry st e e g rimiine-
6- carb@) IRNe{Bwas €Adivd byin@thdd 4. IRE prddudt WitkHe Iﬁbl’e’cu‘Tax/ we@l’ﬁ'of 456.53
Met hod V Potassiumtert - but oxide (11.5

(C23H665N4®bshwaﬁ olitained ipfth@-way; (VES ST ARy (Mo -
e SAISSHMERTRIL b S SRR b et 3,2, prei

mol ecul ar si eves had been added, at OC and t he
m xture was stirred at this 10 tgggerature for 15 m n.

3-[3-Fiwero-4-(bpynd shinpatehexyiphenyl |- eaxoatitrdhy depthienahd 2 i mirimidine-
6-car¥)\@)?yll%taic d ed
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[ 3,2-d]pyrimidine-
6-carboxylic acid methyl ester was reacted by method P. The product with the molecular weight
of 403.1 (C19H18FN304S) was obtained in this way; MS (ESI): 404 (M+H+).

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[ 3,2-d] pyrimidine-
6-carboxylic acid methyl ester
6-Bromo-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one was
reacted by method U. The product with the molecular weight of 417.43 (C20H20FN304S) was
obtained in this way; MS (ESI): 418 (M+H+).

Table 10.
Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]*
87 o F C23H27FN403S8 458.55 459
S O
[ y __JN Q
88 F C22H23FN403S 422.52 423

O 0
D‘NWNO’O/\D
NZ

89 F C24H27FN4038 470.56 471

0O . 0
NJ\Y\EJZ’:NO‘O/\”O
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at this tenperature for a further 2.5 h. Saturated

anmoni um chl ori de solution was then added, and the
wonRormeiBesnas extracted three tines with PCT/EP2007/001213

di chl oronet hane. The conbi hbdd or gani ¢ phases were

dri ed over sodiumsulfate and concentrated. The crude

product was purified by preparative HPLC The product

with the nol ecul ar wei ght of 387.50 (C20H25N303S) was

90 © tarmed—T T thirs 15 way; @%}ij%%i\})404§88 (lx'k]-frg)j Vet id'fj‘l

3 [14" rmm oky) phenyl ] - 6- hydr oxynet hyl|- 3H
- o[ ;ﬁ'pyrlmdl 4t one A m xture |of
6 (t ert- butyl di phenyl si | apyl oxynet hyl ) - 3-|[ 4- (2- di ngt hy
n\ll'l 20
3Ht hi eno[ 3, 2- d]pyrlmdln 4-one (1.6 g),
tetra-N-butyl ammonium fluoride (3.2 nL) in THE (23
Examml§ 9vas stirred at roomtenperature for 3 h. The
sol vent was renoved in vacuo. The crude product was
3-[4-@4Dirhé¢thglamyndetiRpa)phtn M p o firbgox yiethyb 8 Hethizho[8,2-4] pyfienidin-4-one
nol ecul ar wei ght of 345.42 (C 17H 19N303S) was
obtained in this way; M5 (Eg): 346 (MrH+). 25 WO
2007/ 093365 PCT/ EP2007450012
6- (tert-Butyl diph i -@\[/4-\(12-di met hy
| am noet ho%l)/p‘rreoyl ]-QH hligﬁ)ﬁ.—]kpyr' m\di n- 4- one
5- (tert-Butyldi phenyl si xymethyl ) - 3- (di fEThyl ani n
onet hyl eneam no) t hi ophene-'2- car boxyl i c aci d/ net hyl
ester was reacted with
4- (2-di met hyl am noet hoxy) phenyl am ne by 5 nmethod A
with addition of isopropanol in addition. The product
Met t\}w the nol ecul ar wei ght of 583.83 (C33H37N3CSSi )
h\?ﬂs obtained in this way; M5 (ESI): 584 (MtHt).
Potasaiunt REtbuRbHiNé Ci I @BY wad Adied e ¥ WiRfuRyd1) 3B @dalﬁﬁmwdxﬂlmibn

onmet hyl eneam no)t hi ophene-2- carboxylic acid methyl
ethoxsgphenyl ®-hydroxymethyl-3H-thieno[3,2-d]pyrimidin-4-one (23.6 mg) in dry DMF

0.5 @LQ'T'% gv?%g-n >g'gn)l%éltll%rbslilé lsﬂ?#zgeerr]lyal ?é& %PM?&XH%&XIXM 'v&@ Igﬁlqed at this

er an

temp@liati®@é X BriBinhYheti IrdeThydpﬁ\@ibdﬁe (IIVEfn@) W@Q@dd@d dnd thehﬁﬂdre&vas stirred
The product with the nol ecul ar ght of 480.7
at thig @mqgazmcﬁe%fqrthm% 5 g SaiuFales fmmERIU vb&vldq\mh(treswyas then added,

ond RN e s enahy sl P Pled sraspic phase
were @ridd oa¢ixod i sulfacd ahdroehégnitraeedt €he drde product was purlﬁed by preparative

3-tert-Butoxycarbonyl am no-5-(tert-butvl di phenylsilany .
HPLC&WPHW)W% 1P MOENET ighb §§$7c50£¥c% 21'%6&?53/@@? ghtained in this
way,"l‘@?é@'ﬂ]t? ﬁ&jﬂ?t method G The product with the

of 425.63 (C23H27NC3SSi ) was
obtained in thls way; Ms (ESI): 426 (MrH+). Method X

Method W
3-[4-(2-Dimethylaminoethoxy)phenyl]-6-hydroxymethyl-3H-thieno[3,2-d]pyrimidin-4-one

A mixture of 6-(tert-butyldiphenylsilanyloxymethyl)-3-[4-(2-dimethylaminoethoxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one (1.6 g), tetra-N-butylammonium fluoride (3.2 mL) in THF
(23 mL) was stirred at room temperature for 3 h. The solvent was removed in vacuo. The crude
product was purified by preparative HPLC. The product with the molecular weight of 345.42
(C17H19N303S) was obtained in this way; MS (ESI): 346 (M+H+).
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3-tert-Butoxycarbonyl am no-5-(tert-butyl di phenyl sil any
wo oooytes3hyl ) t hi ophene- 2-carboxylic acid nmet hyPCEEPE07/001213

tert-Butyl di phenyl chl orosiligne (1.7 g) dissolved in

di chl oronet hane (5 nlL) was added dropw se over the

course of 10 mn to a m xture of

3-tert-but oxycarbonyl am no- 5-

6- (te%ﬂﬂé%ﬁﬂgﬁn%‘laﬁnlg %gﬁqgﬁfﬁ‘z& - 28? ﬁ%‘é @%@%h&ag%@ényﬁgﬁ-ﬁhieno[3,2-

d]pyfinNisHiaepr opyl et hyl am ne (1 3 m_.) in dichl oronet hane
The reaction was then stirred at

30 i),
5-(teﬁ$®wlﬂwhﬁ'@flﬁ{aw@xmﬁthal)h’ﬁ (dimethylamingractaeneamise)thipplne-2-
cro LA 308 SN MR AL Bl fpgyiamine b

methdd D\gﬁitb‘dﬁhtlﬁmd{] 1@@pr6]|)drfoaltr&cﬁ[t(bnc gh&:ﬁmﬁnﬁtwﬁth thé¢eolecular weight of
r oduct t he ecul.ar wei ght = of
583 BrBERRBOSS) Wi oA nakis h> (MSSERR, SSABITES) ) - 426
(M Boc+H+). 30 WO 2007/ 093365 PCT/ EP2007/001213 113
Met hod Y
5-(te3-BugyldipBendsileaglonpmythgly R@libethy drongmehylghdamiopkidophee-2-
car.boxyl i cid methyl ester Sodi um borohydri de was

carbayytje act H‘eéhﬁﬁétﬁbn& on of

Amind-8L h
3- nf» g éﬁeerﬁlgﬁtgmfg%?bglg%y‘g&? gfég%fl)ftt heﬂ/éng S2t cearrboxi'llc ag)d rrllerghyl ester and
dlmedtohamoﬂh&lnhlhemykaﬁﬁnmtzél@&enw tat métGod Bhéhd prordaetc%mtloﬁmeumﬂecular

weighiaD RO ARA OISk VAR RANEd & ws s OO Ghtblne

was extracted several tines with ethyl acetate. The

combi ned organic phases were dried over sodium
3-Angpb-Heltest- hwdlmoblﬁtlarafdce@memyé)tlpopl@hnct2 wirbdxylinecid methyl ester

3 teqnﬁl e%ycl‘?Wanﬂgo (Sé%rs gutﬁgépﬁkew %nﬁé}tym ghene-zncarboxyllc

acid Beth§l éstcBW&a@@éBﬁkb&ﬂw @Bihoe @ The 'bFGduEth@]ﬁ) fiRNBolcla WEEN of

lic acid methyl ester A 1.6 Msolution of
425. @@ZﬁﬁBVNmSSmWaS olytnireden thie way) ME SBel 82al(MbH).
solution of diisopropylamne (2.1 g) in THE (30 nlL)
at -78C in a flask which had been heat-dried and
Methbdoshed with argon. The sol ution vvas vvar msd to 0C and
stirred at this tenperature for

3- terfrBa@w@ﬁ qylanipe- Sufat- b%hiIWQV@daragaqymetlwlhlvspilenaﬁd%boxyhc

amd%x(g{h g of 3-tert-
xycar bonyl am not hi ophene- 2- car boxylic acid net hyl
tert-Bagyldiphedylbhlghosilanel(d.7rd) didsoVEtEindishlosuttteithne Th enLiiwdstadded
was stirred at -78C for 30 mn,_1-Fornyl piperidine (4
dropyjise Quer the, eopragefeld M torrBixiuse of 3-e1t-BePRYqashpny pino-5-
h
nydr QR ifRen 2 Cpirae did el Lok Gkt aBh i aminopyridine
(30.290g) N, S+l opy | B thyiachiheo( Iviamin) irodichloromehgpen(3® urlg. The reaction
After the

mixture was then stirred at room temperature for 6 h. The mixture was mixed with
dichloromethane and saturated ammonium chloride solution. The organic phase was washed
with water, dried over sodium sulfate and concentrated. The product with the molecular weight

of 525.74 (C28H35NOS5SS1) was obtained in this way; MS (ESI): 426 (M-Boc+H+).
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20 reaction solution had been extracted twice with

et hyl acetate, the conbined organi c phases were
woa@hneeses t h wat er and saturated sodi um chl or i PEI/EP2007/001213

solution, dried over sodium3sul fate and concentrated.

The residue was purified by chromat ography on silica

gel. The product with the nolecular weight of 285.32

(C12HI 5NC6S) was obtained in this way; M5 (ESI): 286

Methé 25 Exanple 92
cI opropyl met hoxynet hyl - 3-[ 4- (2-di m et hyl

3- tertaBumﬁctammy)anhﬁMLHyd%ﬂyh’feltI@mmropb&anMMbymylm @idméthgneéster
O ~ N N O WO 2007/093365 PCT/ EP2007/001213 114
Sodiygn [bgto@zdr[gilenwas added to a suspension of 3-tert-butoxycarbonylamino-5-formyl-

oL BB BABRETIAL (BN AN B 2805 2. he
reacti@hcwasdbermtlrﬁﬂtahﬂﬁb t¢mpéheurp Ifd}dulﬁ:ffheh ethyl hetai@hebwhidf were added,
ght of 399.52 (C21H25N303S) was obtained in this

and t%@quew Rphasy yvas exseactediseporal tgn@@g%gt@yb@etate The combined organic

phasegh\@r{;g Id?pd;w %@Hg{%@feg}ﬂh cg?/c%elﬁ%s ﬁﬁ%&c@%t@?ﬁiﬁ%ﬁhlar weight
of 2834 (O12H®7NOSS) was obtained in this way; MS (ESI): 288 (M+H+).
3-[4- (2- Di net hyl am noet hoxy) phenyl ] - 6- hydr oxynet hyl - 3H
-thieno[ 3, 2-d] pyrimdin-4-one was reacted with
Meth(,ﬁrzom)met hyl ) cycl obut ane by method V. The product with
the nol ecul ar wei ght of 413.54 (C22H27N303S) was
3- terkaBUtakyrmdbdnyldrﬂihs—Sv@ymyll&lﬁoﬁlEﬁé)'2 cadibkylidvidid methipl astpt € 94

Al é?ﬂ 'kagmﬂf |HF§§”§9§WBMW§C Sl2imb pvassadred §o ¢ splgHo PL 6- p
duso?@\lr%gf%bhrﬁ?et oYl o) 3RFTHINGENRL ) 3 - 78 inRYdskiveHidl KidsRen Bedidried and

flushed with argon. The solution was warmed to 0°C and stirred at this temperature for 10 min.
The reaction mixture was then cooled again to -78°C, and a solution of 3-tert-
butoxycarbonylaminothiophene-2-carboxylic acid methyl ester (1.5 g) in 15 mL of THF was
added. The mixture was stirred at -78°C for 30 min. 1-Formylpiperidine (4 g) was then added to
the reaction solution, and stirring was continued at -78°C for 1.5 h. After addition of saturated
ammonium chloride solution, the solution was allowed to warm to room temperature. After the
reaction solution had been extracted twice with ethyl acetate, the combined organic phases were
washed with water and saturated sodium chloride solution, dried over sodium sulfate and
concentrated. The residue was purified by chromatography on silica gel. The product with the
molecular weight of 285.32 (C12H15NOSS) was obtained in this way; MS (ESI): 286 (M+H+).

Example 92
6-Cyclopropylmethoxymethyl-3-[4-(2-dimethylaminoethoxy)phenyl]-3H-thieno-
[3,2-d]pyrimidin-4-one

V\O/\E/g—(o \N\
N—_—/N\Q\O/\/
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6- Hydr oxynmet hyl -3-[4-((1 R 3R 5S)- 8- net hyl
-8-azabicyclo[3.2.1 Joct-3-yl oxy) phenyl]-3H 20

W0 booged3sds 2- d] pyri m di n-4-one and | - bronopr opROEFEROB001213
reacted by nethod V. The pt@duct wth the nol ecul ar
wei ght of 439.58 (C24H29N303S) was obtained in this
way; Ms (ESI): 440 (M+H+). 6- Hydroxymet hyl -3-[4-((!I
R, 3R, 5 S)-8-net hyl -8-azabi cycl o[ 3. 2.

3- [4-%%Benofa}§| %Xxﬁe&%ﬁyﬁhg )ﬁﬁ'ﬁ ha/ﬁroxymethyl 3H-thieno[3,2-d]pyrimidin-4-one was
react@d (vttﬁ E:&cpr&leﬂieﬂ’f}@ Bydrgide 80 Y etbod™e ! The produd: %ﬂl(the molecular weight

b% - met hyl - 8- azabi cycl o[ 3. 2. 1 ] oct -
of 392@@7@@ @w@@/\@m@ammm@, way;LMS( SI): 400 (M+H+)

yl oxy) phenyl ] - 3H-t hi eno[ 3, 2-d] pyri m di n- 4- one was

debl ocked by nethod W The product wth the nol ecul ar
Exanmy¢ ght of 397.50 (C21H23N303S) was obtained in this

(ESI): 398 MtHH) . 5 )

3 Cy@oﬁwmetmwpealpwemy«‘zsdlmﬁwmmwmhegypzw-mo@h,zs@
pyrm)l - 8-azabi cycl o[ 3. 2. 1] oct - 3-

Foxy)p enyI] 3H-thieno [3, 2- d] pyri m di n-4-one

5 (tert-Butyl dixphepyl si kanyl qxynet hyl) - 3- (dl{nst hyl ami n

onet hyl engani’no) Chi optfens:- 2-//car boxyl i c acid thyI
ester was lreacted wt

4- ((1S, 3R, 5R) - 8- net hyl - @ ] oct -

3-yl oxy) phenyl am ne by e ¢/ addi tion of

i sopropanol in addition. The product with 10 the
nol ecul ar wei ght of 635.91 (C37H41 N303SSi ) was
obtained in this way; M5 (ESI): 636 (MH+). Exanple

- 4-?z§Dgﬁétflﬁo;y O%L g?ﬁ}(‘ M%h@grﬂ(}%&m l&?éﬁ-tﬁf&%{ﬁ dfp%llrllmq(lim 4-one was
reactayWitl‘ﬂ(lﬂbi_‘irgﬁtﬁg?g)\c;l nl)@/ll)lltfnﬁ?\’é_ bﬁnblfh}oﬂsl omhz Mﬁidﬂl@ﬂvrvxr‘ﬂg\lt}:edrfx%l_ecular weight

of 413;5#14@%%1;{%%}@ \yasgyhiqlmdelﬁéth avay; MiS (E ﬂ;4¥4 (M+H+).
pyri m di n-4-one A solution of ethoxyethyne (50%in
pentane, 319 ng) and tributyltin hydride (568 ng) in
Exanipléi@pt ane (2 nL) was stirred at 80C for 5 h. The
sol ution vvae‘gyﬁncen rat ed. 6-Bronp- 3-

3-[4-fU R Ro22:§-Depl Bogzabicwel L33 &%b&y}w&wyuémrpm@mﬁ@l -3H-
thien8[3H-B)pytifi@h-daone (285 no),

J\/JQ%

6-Hydroxymethyl-3-[4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1 ]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one and 1-bromopropane were reacted by method V. The product
with the molecular weight of 439.58 (C24H29N303S) was obtained in this way; MS (ESI): 440
(M+H+).

6-Hydroxymethyl-3-[4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one
6-(tert-Butyldiphenylsilanyloxymethyl)-3-[4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-
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tetraki s(tri phenyl phosphone) pal | adi um(0) (38 ng) and

DMF (1 nml) were added, and the 25 m xture was stirred
warosoas3sbdr 2 h. The sol vent was renoved. The PCTEB2007/001213

product was purified by ptEparative HPLC. The product

with the nol ecul ar wei ght of 429.52 (C22H24FN303S) was

obtained in this way; M5 (ESI): 430 (MtH+). WO

2007/ 093365 PCT/ EP2007/ 001213 116 Method BA

o RIS ISE AR BT, g o

with the npsledul@rseiflet ofl 3979, BU(CDIHZB‘N@?S’)@WH@-OBtaMeHﬁmhls way, MS (ESI): 398
t hi ophene- 2-carboxylic acid nethyl ester (21.0 Q)

(M+Hk hanol (1 L), and the nmixture was stirred 5 at 65C
for 30 mn. The m xture was concentrated and 500 nL of
ethyl acetate and 700 nL of Rochelle's salt soI uti on

o-ed ey et oSy B e IR gL YRt s g GT52. 1 oot 3-

] }ryﬁ]% Lj}m}ﬁéﬂd‘ggqiﬁﬂqnfagm%grated The product with
yOxt e §rﬂ}ol ecul ar[ vvel] of 236.09 (C6HEBr NO2S) was

5-(telm{Btayld@hemyisdahybxymythy]vé (dasefﬁylammmml)e_amnl@)thlophene-}

carbo%ﬁggzlég H%EIV-I g?tﬁ&,}&'ﬁls_ @aftgd pithé '%@,3}6?%3’*?‘8 hiyh?-ﬁlzatricyclo [3.2.1]oct-
3-y106<¥j8hﬁlﬁ>h%gbh?e'bﬁlh€&%MFA wath AdditedtCoflisbpfop a@ibera'dHiti%h”fH’e $a8uct with

N 15 Pal | adi umon carbon (40 ngy
the modesukad svsieht of 63591 (E3 7614 1d¥303SSi) was obtained in this way; MS (ESI): 636
(M+ ((Z) 2- et hoxyvi nyl) - 3-[3-fl uoro- 4-

pyrrol i din-1-ylethoxy)phenyl]-3Hthieno[3, 2-d] pyrim
idin-4-one (73 ng) in nethanol (4 nmL), and the m xture
was hydrogenated until starting nmaterial was no | onger
Example82nt. The mixture was filtered and the filtrate

oA RGN 35T Pt B ORI E rrgg-

pyrinviditi-4-be (ESI ) : 432 (MrH+) . 20 The foll ow ng products
were prepared anal ogously: 25 WD 2007/ 093365
PCT/ EP2007/ 08213 117

0 0 /@O\/\D
\ S N F
Y
N

Method AA
6-((Z)-2-Ethoxyvinyl)-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[ 3,2-d]-
pyrimidin-4-one

A solution of ethoxyethyne (50% in pentane, 319 mg) and tributyltin hydride (568 mg) in
n-heptane (2 mL) was stirred at 80°C for 5 h. The solution was concentrated. 6-Bromo-3-[3-
fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-3H-thieno[3,2-d]pyrimidin-4-one (285 mg),
tetrakis(triphenylphosphone)palladium(0) (38 mg) and DMF (1 mL) were added, and the
mixture was stirred at 80°C for 2 h. The solvent was removed. The crude product was purified
by preparative HPLC. The product with the molecular weight of 429.52 (C22H24FN303S) was
obtained in this way; MS (ESI): 430 (M+H+).
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Table 11. Ex. Structure Ml ecul at fornmul a Ml ecul ar-
ESI-M5 No. weight [MtH+ 97 s 0 H . C24H27N303S
WA3078733488 ~ N\ / -. NI HN 1 98 s o o H PCT/EP2007/001213

C24H29N303S 439,58 440 0 Y6 N\/ NJ HN Exanple 99

6- Furo[ 3, 2-b] pyridin-2-yl-3-[4-((I

S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1

] oct - 3-yl oxy) phenyl]- 5

ieno[3,2-d]pyrimdin-4-one Oro. HN OSJC\ |

MethdliEA" B1OL N-)- Method CA 6-Et hynyl - 3-[ 4-( (1
3-AntinS&- lﬁ&he&nd}ﬁbh@ﬁlz-c&rlﬁozﬂbd ayd mefh3! estdr.

oct-3-ylo )phen 3Ht hieno[ 3,2- 10
Tm(Ib] cﬁxy}r}%ddlp gt Qﬂg g}g\ga§adﬁ1§§i In portions to a solution of 5-bromo-3-nitro-
oiorBBCLEA DS RERBRLIELERE odh ERARA 1) Py by i
at 6524 if@rd@-rﬁmlp"yrhd: dilxtoie Wé&&oﬁcd@?tedmddﬁﬂ() etlbhyf ahylreetate@nd 780 mL of
, | uene The reactjon m xture was
RochRllke 4]t GOS0 HO R e e, TREGTBHE WY BOFRIY Stired for 1 b
The (grg ?H’as'e %ﬁH@ ovérnﬁ%gn@ﬁgﬁ%%l%%na Rt Red "TIRIFAuct with the

e an wat er organi ¢ phase was
moleeadhldwélghtbﬁﬂ%fﬁ)%6HﬁBrN6E!S)3was:obimncﬁ infths vaayg M8 (EJIhasé (M+H+).
was then washed 15 with water and saturated sodi um
chloride solution, dried over sodiumsul fate and
xanffl@ogntrated. The crude product was purified by
preparative HPLC. The product with the nol ecul ar
6-(2- Eﬂiogh{ethyd))B%ﬂuﬁ@-‘(-@ﬁ?ﬁdkﬂdﬁmg)l-e\ﬂwybbhcaiyh]eﬂﬂthiend{iiﬁ-
%ESI ): 485 (M-H+). WD 2007/ 093365
dIpyryp ”E 7/001213 118

<) O /@O\/\D
S N F
\

Palladium on carbon (40 mg) was added to a solution of 6-((Z)-2-ethoxyvinyl)-3-[3-fluoro-4-
(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (73 mg) in methanol

(4 mL), and the mixture was hydrogenated until starting material was no longer present. The
mixture was filtered and the filtrate was concentrated. The product with the molecular weight of
431.53 (C22H26FN303S) was obtained in this way; MS (ESI): 432 (M+H+).

The following products were prepared analogously:



Met hod DA 6-Ethynyl -3-[4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1
WO o393 oxy) phenyl ] - 3H-t hi eno[ 3, 2- d] pyri m dPCF/EPHNB001213
A1l Mtetra-N butylammoni um7 | uoride solution in THE
(2.04 nL) was added to a solution of 5 3-[4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1
] oct - 3-yl oxy) phenyl ]-6-trinet hyl sil anyl et hynyl -
Tabiit thi eno[ 3, 2-d] pyrimdin-4-one (1.58 g) in THE (14.4
. The reaction mxture was stirred at room

Ex. teBpa¢w@feure for 2 hours amdolcbgat formeR W [INoleélil | ESI-MS
agetate and water. The orpgani c phase was washed wijth

No. Water, dried over sodium sul fate and concerfighited. [Foep+
prfoduct wth the rml ecul af weight of 391.|14

DMaValllaW. W Wia) \ -

97 iE,LLrlLJ.Nogz vvaa obt-at IICJCQ‘H_IZ‘,;N:;?):;W3§’§§I ) :2’.‘):8
S,|3 é\‘ hy 8- azabi cyclo[3.2.1
] ac yI oxy) phen¥1]-6-tr| methyl sil anyl etlhynyl -

3H—th| eno[3 2- d] pyrlmd|n 4-one 6-Brono-3-[4-((1

Con W v W il o \

D, ol Jl‘(}'OdIL‘,LIIyI 'O d.LaUI 3 | 32—+

% Tdct Daryq'\sm T3kt [CEHEINEIS, 5 439,58 440
d]{pyTi m N¥ 4-one s rearted with

tfi met hyl silyl acet{l ene by method R The |product wilth

the nol ecul ar wei ght of #463.17 (C25H29NSOZSS|) was

QL - A A Al W N T e |

obt-arfed—n—thts—way:— M {ESH—464—(MHH)—Exanpte
100 20 6- Met hyl am nonet hyl -3-[4-((1
S, 3R 5R) - 8- net hyl - 8-azabicyclo[3.2.1

Exa"}Ri%? 3-yl oxy) phenyl ] -3H thieno [3, 2-d]

O B2l a: (ol R PR mE L A2 N oG heny
3H-tldeimfd el pyrn yt-4dnk4- ( (1S, 3R, 5R) - 8-
nmet hyl - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl oxy) phenyl ] - 3H-t hi en

o[32d]pyrim’din4one(1§0rrg ,-and

the m xture was stirred at||roo 2 h.
Vol atil es acde, _a si due was
di ssol ve |n| (2MYi n nEt hanol % The
sol uti on \wa rre 40 for 24 h. The sol ution

was concentVated and dri eiNUnder hi gh vacuum The

Method CA
6-Ethynyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[ 3,2-
d]pyrimidin-4-one (39.2 mg), bis(triphenylphosphine)palladium chloride (3.5 mg) and copper
iodide (0.95 mg) were added to a solution of 2-iodo-3-pyridinol (22.1 mg) and triethylamine
(0.272 mL) in toluene (1.36 mL). The reaction mixture was heated at 90°C for 5 hours. The
solvent was then removed in vacuo, the residue was taken up in ethyl acetate and water, and the
organic phase was acidified with 2N hydrochloric acid. The organic phase was then washed
with water and saturated sodium chloride solution, dried over sodium sulfate and concentrated.
The crude product was purified by preparative HPLC. The product with the molecular weight
of 484.58 (C27H24N403S) was obtained in this way; MS (ESI): 485 (M+H+).
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WD 2007/ 093365 PCT/ EP2007/ 001213 119 product with the
nmol ecul ar wei ght of 410.54 (C22H26N402S) was obt ai ned
WO poovlopBsesvay; Ms (ESI): 411 (MrH+). The conmpoR@EP2007/001213

table 12 was prepared anal dgously. 5 Table 12. Ex.
Structure Ml ecular formula Ml ecular ESI-M5 No.

wei ght [MH + 101 O C21H24N402S 396.52 397 ,r H2N

1S N\ O NJ HN Exanple 102 N-Methyl-N-{ 3-[4-((I

5R) - 8- net hyl - 8- azabicyclo[ 3. 2.1
Met gé%?‘S yl oxy) phenyl ] - 4- oxo- 3, 4- 10

6- Et}@hhly‘ﬂ-l[@-(m SSRJSB) it} py+8-arablicpel6F3y2. Mpch §lylexgpiheny gke Hothieno[ 3,2-
HN S NN ~O Mthod FA Pyridine (154 ng) and

d]Pyré‘E&‘%'I“ @Kl oride (76 ngy) were added to a suspension of

Al l\g téf&t gﬁ%ﬁghﬁﬂ%ﬁ&@ glugrzx 4 slogé/tflﬁn 1[1 a“l-g: (f .04 mL) was added to a solution of

I(@SBRSSML&W)IWMF&;M&%[B]ZSI]oct 3- yloxy)phenyl] 6- tr1methyls1lanylethynyl-

th| ﬁéﬁ r|md|n4on1e§ n),
SH-AReT DR i S tcams oot B HE (P iocPhscreatsnampbice as stimed
at roJ}ﬁ teffileeduAdr Shows gﬁ&ﬁeﬁ%xwmh%ﬁgﬁa%etﬂg &n Gvgt%p'ﬁle organic phase

ase was separate queous ase
was wa:shed mithovatet, dnedcevensediumtshifhtc anétaricentratbe: deamnoduedthh the

mole R ERlan b Tea i GRS B oHfRes e b (BT o2

(M+H+).

3-[4-((1S,3R,5R)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-trimethylsilanylethynyl-
3H-thieno[3,2-d]pyrimidin-4-one
6-Bromo-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[3,2-
d]pyrimidin-4-one was reacted with trimethylsilylacetylene by method R. The product with the
molecular weight of 463.17 (C25H29N302SSi) was obtained in this way; MS (ESI): 464
(M+H+).

Example 100
6-Methylaminomethyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

Method EA

Thionyl chloride (82 mg) was added to a solution of 6-hydroxymethyl-3-[4-((1S,3R,5R)-8-
methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[ 3,2-d]pyrimidin-4-one (150 mg) in
THF (2 mL), and the mixture was stirred at room temperature for 2 h. Volatiles were removed
in vacuo, and the residue was dissolved in methylamine (2M in methanol, 2 mL). The solution

was stirred at 40°C for 24 h. The solution was concentrated and dried under high vacuum. The
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preparative HPLC. The product with the nol ecul ar

wei ght of 452.58 (C24H28N403S) was 20 obtained in this
woay7/ 00863 ESI ) : 453 (MrH+) . WD 2007/ 093365 PCT/EP2007/001213

PCT/ EP2007/ 001213 120 Thel®Wonpounds in table 13 were

synt hesi zed anal ogously. Table 13. Ex. Structure

Mol ecul ar forrmul a Mol ecul ar ESI-MS No. wei ght [ M+H] +

103 S 0 0 H C25H30N403S 466.61 467 N1/ Nr " ONH

prodfy i {A0thgfcal B L AT G20 %0N802E P dath dfheq 5 syers

(ESI)N4111(MI+H+§1 O H C24H28N403S 452.58 453 N N3 0O N~ H"
1 O0r , - -\ 0 H C25H30N403S 466.61 467 N N\
107 CQ- o Nz

The compound in table 12 was prepared analogously.

Table 12.

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]"
101 0 C21H24N402S8 396.52 397

o,
~ry 0y
N-.-J
h

Example 102

N-Methyl-N-{3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-0x0-3,4-
dihydrothieno[3,2-d]pyrimidin-6-ylmethyl}acetamide

Method FA

Pyridine (154 mg) and acetyl chloride (76 mg) were added to a suspension of
6-methylaminomethyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one (40 mg) in DCM (2 mL), and the mixture was stirred at room
temperature for 1 h. Water and ethyl acetate were added. The organic phase was separated off,
and the aqueous phase was re-extracted twice with ethyl acetate. The combined organic phases
were dried over magnesium sulfate and concentrated. The crude product was purified by
preparative HPLC. The product with the molecular weight of 452.58 (C24H28N403S) was
obtained in this way; MS (ESI): 453 (M+H+).



H N 5 Exanple 108 6-Cycl opent anecarbonyl -3-[4-((1
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Example 108

6-Cyclopentanecarbonyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one
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Mol ecul ar fornula Ml ecular- ESI-M5 weight + No.
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C25H29N303S 454, 59 \ //\/I\UHNllSOSOOH

C25H23N303SE 4X7, 61 478NSI \' / NNHN

5-Cyclopentanecarbonyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid
methyl ester and 4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were
reacted by method A. The product with the molecular weight of 463.60 (C26H29N303S) was
obtained in this way; MS (ESI): 464 (M+H+).

5-Cyclopentanecarbonyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid
methyl ester

3-Amino-5-cyclopentanecarbonylthiophene-2-carboxylic acid methyl ester and
dimethoxymethyldimethylamine were reacted by method B. The product with the molecular

weight of 308.40 (C15H20N203S) was obtained in this way; MS (ESI): 309 (M+H+).

3-Amino-5-cyclopentanecarbonylthiophene-2-carboxylic acid methyl ester

Method GA

Potassium carbonate (2.275 g) was added to a solution of 5-cyclopentanecarbonyl-3-(2,2,2-
trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester (1.150 g) in methanol (17 mL),
and the mixture was stirred at room temperature for 2 h. Water and ethyl acetate were added.
The organic phase was separated off, and the aqueous phase was re-extracted twice with ethyl
acetate. The combined organic phases were dried over magnesium sulfate and concentrated.
The product with the molecular weight of 253.32 (C12H15NO3S) was obtained in this way;
MS (ESI): 254 (M+H+).

5-Cyclopentanecarbonyl-3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid methyl
ester

3-(2,2,2-Trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester and
cyclopentanecarboxylic acid methoxymethylamide were reacted by method Z. The product with
the molecular weight of 349.33 (C15H17F2NO4S) was obtained in this way; MS (ESI): 350
(M+H+).
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Example 121

6-(Cyclopentylhydroxymethyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

6-Cyclopentanecarbonyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one and sodium borohydride were reacted by method Y. The
product with the molecular weight of 465.62 (C26H31N303S) was obtained in this way; MS
(ESI): 466 (M+H+).

The compounds in table 15 were synthesized analogously.
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3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic

acid methyl ester and 4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine

were reacted by method A. The product with the molecular weight of 467.59 (C25H29N304S)

was obtained in this way; MS (ESI): 468 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic

acid methyl ester

3-Amino-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic acid methyl ester and



20

25

30

127 Table 16. Ex. Structure Ml ecular fornul a

Mol ecul ar ESI-Ms weight + No. [MtH 137 O S o
WOSRBHZBFN304S 459,54 460 OH\/ N ~/ N Nd F 13BCFEP2007/001213

H C25H29N304S 467,59 468 MN» HN 139 0 So _ O

C23H26FN304S 459,54 460 OH\ / N/ No NJ F Exanple

140 3-[4-((1 S, 3R 5R)-8-Met hyl -8-azabicyclo[3.2.1

] oct - 3-yl oxy) phenyl ] - 6- (tetrahydropyran-4- 5

dime@ogﬁﬁl@tﬂﬂﬁilﬁ&h?(}él%%\b%t%@%&?ﬁd}%@%é@ B ‘Fhé‘pr%aﬁa%i% teMolecular
weigl%({flsﬁyﬁﬁéﬁgld4%20mw)®msro@tail4ed}dh)tmmﬂ MSIESH: (L3R,
- Q. rret - 9.
azabi cycl g[ 3.2.1]oct-3-yl oxy) phenyl]-3Hthieno[ 3, 2-d]p

S s S o LS o e 6t
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mole&QAY wEig0i/200 821G | |HPENTHE) wanqioainetbini thistvedyl, MSLESE 268 (M+H+).

synt hesi zed anal ogously.
5-(4-Hydroxytetrahydropyran-4-yl)-3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid
methyl ester
Method HA
A 1.6M solution of n-butyllithium in hexane (33 mL) was added to a solution of
diisopropylamine (5.7 g) in THF (50 mL) at -78°C in a flask which had been heat-dried and
flushed with argon. The solution was warmed to 0°C and stirred at this temperature for 10 min.
The reaction mixture was then cooled to -78°C again and a solution of
3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester (5.8 g) in 20 mL of
THF was added. The mixture was stirred at -78°C for 30 min. Tetrahydropyran-4-one (5.8 g)
was then added to the reaction solution, which was stirred at -78°C for a further 1.5 h. After
addition of a saturated ammonium chloride solution, the solution was allowed to warm to room
temperature. After the reaction solution had been extracted with ethyl acetate twice, the
combined organic phases were washed with water and saturated sodium chloride solution, dried
over sodium sulfate and concentrated. The residue was purified by chromatography on silica
gel. The product with the molecular weight of 353.32 (C13H14F3NOS5S) was obtained in this
way; MS (ESI): 354 (M+H+).

The compounds in table 16 were synthesized analogously.
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Example 140

3-[4-((18,3R,5R)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(tetrahydropyran-4-
ylidenemethyl)-3H-thieno[3,2-d]pyrimidin-4-one

Method 1A

A mixture of 6-[hydroxy(tetrahydropyran-4-yl)methyl]-3-[4-((1S,3R,5R)-8-methyl-8-
azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (117 mg) and
p-toluenesulfonic acid (200 mg) in toluene (5 mL) was heated to reflux for 30 min. Cooling was
followed by filtration, and the filtrate was concentrated. The crude product was purified by
preparative HPLC. The product with the molecular weight of 463.60 (C26H29N303S) was
obtained in this way; MS (ESI): 464 (M+H+).
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Method JA

10% palladium on carbon (13 mg) was added to a solution of 3-[4-((1S,3R,5R)-8-methyl-8-
azabicyclo[3.2.1 ]oct-3-yloxy)phenyl]-6-(tetrahydropyran-4-ylidenefr1ethyl)-3H-
thieno[3,2-d]pyrimidin-4-one (31 mg) in methanol (5 mL), and the mixture was stirred under a
hydrogen atmosphere for 3.5 h. The mixture was filtered and the filtrate was concentrated. The
product with the molecular weight of 465.62 (C26H31N303S) was obtained in this way; MS
(ESI): 466 (M+H+).

The compounds in table 18 were synthesized analogously.
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with the nol ecul ar wei ght of 425.55 WO 2007/ 093365

L DL INZAINMNMN O

S,|3 8-azabipyclo[3.2.1
]oct 3- woxy)ph [1-3H thieno [3,2d] pyrimdin-4-one

3- (D rret hyl am nonet hyl eneani no) - 5- net hyl tlhi ophene- 2-ca

PCTEP2007/001213— 13831 «(S Wars e
134 i % ﬂ’% 226 (NHHZSRet hy | 9‘51%2 ((1]%%2

155 r bo cid nethyl esterCaBHR6FN303S 443,54 444
(1 @— | - 8-azpbi cycl o[ 3. 2. 1] gct - 3. yl oxy) ph
enyl a ted by| method A. The |product wifth

e

t he nol ecul ar wei ght of 381.50 (C23H27N303S) was

ebt-at+ A—this ety Mo-ESIH——382 (I’\VII_LI ) v}

156 3. (%%l.m hyI ene WW‘?@@( hyl t Iﬁ]’?éﬁﬁene- 2424
rpo estef

3-Am no- 5 nmet hyf'r'ii ophene- P- car boxylic acijd net hyl

ester and di net hoxymet hy di met hyl am ne were reacted

D,

|n\ nt hnd D Tha nr nd +h +hn | ol Ay wior ahtl  A~f
et ||uu D et eauct pmeavney) VT UIIL

157 246\53@@@ W%ozs) w@%‘!ﬁ@ﬁ%@ Sin tlEShay: NBIO
(ESI H+) ~15 The| conpounds in table 19 werle
synt hesi zed anal ogously. | Table 19. Ex.. |Structure

Nl | formila ANl acil by (e | NS \nnun + 4 l\ln
voT—eCt—af—torth—a—vor-etth T = | Vi vveT T

[MtH 159 Ho s 0 0, H C26H31N303S 465, 62 466 NJ H N
160 Ho s 0 o H C27H33N303S 479,65 480 NJ H N 161 HO S
0 C25H31N303S 453, 61 454

Example 158

6-(2-Hydroxypropyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

Method KA
6-Methyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2d]pyrimidin-4-one (100 mg) was dissolved in THF (4 mL) in a flask which had been
heat-dried and flushed with argon. The solution was cooled to -78°C, and sodium
bis(trimethylsilyl)amide (2M in THF; 0.4 mL) was added dropwise and stirred for 20 min.
Acetaldehyde (60 mg) was added, and the solution was stirred for a further 5 min. After
addition of methanol (10 mL) at -78°C, the solution was brought to room temperature,
neutralized with saturated ammonium chloride solution and concentrated. The crude product

was purified by preparative HPLC. The product with the molecular weight of 425.55
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N\ N .41 N WD 2007/093365 PCT/ EP2007/001213 132

162 s o0 O H C24H29N303S 439,58 440 \ N OH NJ H N 163
WG 2@7@2B6IB1N303S 453,61 454 \ / N\ / OH NJ HeQI/EB200%001213
0 O H C25H31N303S 453,61 48 |ly OH\ / J\ / NHN
165 o O H C25H29N303S 451,59 452 OH/ J \ / N H N 166
S 0 O H C26H31N303S 465,62 466 OH/ J/ NHN1167 OO
H OH C27H33N303S 479,65 480 / NN/ NHN 168 s o OH
6H27N304S

(C23§§?§§§5§)‘;§§s Fdin8intRE wFMs (e Mokl M+E-G2

6-Methyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2d]pyrimidin-4-one

3-(Dimethylaminomethyleneamino)-5-methylthiophene-2-carboxylic acid methyl ester and 4-
((18,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were reacted by method A.
The product with the molecular weight of 381.50 (C23H27N303S) was obtained in this way;
MS (ESI): 382 (M+H+).

3-(Dimethylaminomethyleneamino)-5-methylthiophene-2-carboxylic acid methyl ester
3-Amino-5-methythiophene-2-carboxylic acid methyl ester and
dimethoxymethyldimethylamine were reacted by method B. The product with the molecular

weight of 226.30 (C10H14N202S) was obtained in this way; MS (ESI): 227 (M+H+).

The compounds in table 19 were synthesized analogously.

Table 19.
Ex.. |Structure Molecular formula Molecular  |ESI-MS
No. weight [M+H]*
159 | Ho s Ao, H C26H31N303S 465,62 466
O/\(\_/ZJ N’O Qﬁ
Nig H N
|
160 HO s ¢ o _H C27H33N303S8 479,65 480
SRR
Nied H
|
161 HO s @ o _H C25H31N303S 453,61 454
Ay
Nid Ho
|




169 0 0O \\/ OHNHN Exanple 170
6-((E)-2-Furan-2-ylvinyl)-3-[4-((1

W®G2@R0313ps 8- net hyl - 8- azabi cycl o[ 3. 2.1 PCT/EP2007/001213
] oct - 3-yl oxy) phenyl ] - 3H t bl2eno[ 3, 2-d] pyri m di none WO
2007/ 093365 PCT/ EP2007/001213 133 0', H O N S N
Ji N 6-(2-Furan-2-yl-2- hydroxyethyl)-3-[4-((1
S, 3R, 5R) 8- rret hyI 8- azabi cycl 0[3 2. ]oct 3-

162 )Fl)l 1(:)xy) phemy T =3Ht]n :c:jlu\ll\; @%ﬁfdd"su' = 4$ﬁ§§anu ﬁ"ﬁ%

produdt W h the mbl ecul af wei ght of 459
(C26H25N304S) was "bbt ained in 5 this vvay; I\/IS (ESI)|:
460 (MrH+). Exanple 171 6} (2 Fur an- 2-yl ethyl) 3-[4-((!

SR S5R=8-pethyl=38-azabi Joct= XY e
163 -Wﬂp@@?@oyri m ﬁﬁiﬁfgﬁ)@’s 3‘6*163 s N|&T
/ OH =10 6- (J&E) 2Furan2yIV|nyI) 3-[4-((1

3R, 5R) - 8- net hyl - 8 azabi cycl o[ 3. 2. 1
pct - 3-yl oxy) phenyl ] 3H-[ hi eno[ 3, 2- d] pyr| m di none |was

nwIT— W

—

g o

164

3

bt IoHs e : 351) 46 (MrH) .
|

-

fy ”ukgge"“m“?@?” i %"ZEJQ FUREG39) Ak ot ar {82

165 s. P o, _H C25H29N303S 451,59 452
RA AN
H

166 s 9 o _H C26H31N303S 465,62 466
RAT e AR~

167 wo O—O, H C27H33N303S8 479,65 480
AT

168 C26H33N3038 467,64 468

169 / o) C26H27N304S 477,59 478
~ S o M ’
MNO zw
OH N o

Example 170

6-((E)-2-Furan-2-ylvinyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidinone



15 Exanple 172 3-[4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1
WO o@rAB3¢4 oxy) phenyl ] - 6-[ 2- (t et rahydr of ur an- 2- PCT/EP2007/001213
yl)ethyl]-3Hthieno[3,2-d]pgrimdin-4-one Oja p = HN
S NoJ HN W 2007/093365 PCT/ EP2007/001213 134
Met hod LA 10% pal | adi um on carbon (9 ng) was added to
a solution of 6-(2-furan-2-ylethyl)-3-[4 ((1
S, 3R, 5R) - 8- net hyl - 8-azabicyclo[3. 2.1
] oct - 3-yl oxy) phenyl ] - 3Ht hi eno[3 2 d] yr| m di n-4- one
(24 ng) in nmethanol (5 rrL)Oand stirred
under a hydrogen at nospherjg forl A Xt ure
was filtered and the &ilt f ed. The
|f|‘ed b preparatl\de PLC. The
product wift h "\t he /ol i ght of 465. 62
was obt ai neNi inthis way, M5 (ESI): 466
(M+H+) . Exanple 173 10 3-[3-Bronp-4-((1
S, 3R, 5R) - 8- net hyl - 8-azabicyclo[3. 2.1

6-(2- léyc }(Déipgy%bw - -'Lfﬁ(gsgn% B)-§-m ﬁth{/]rSI azabicyclo[3.2.1Joct.3-

yloxy)]blieriyll ]-3 Jhl&no:B,&l d]@yrinidiN4-one and p-toluenesulfonic acid were reacted by

methpg% 'I}l%cpéggér E{}F%/ f(.lglr %{g%ypp ?ggn%ﬁﬁ;‘?ﬁ%%w% obtained in

this vy MSTEE ) (dsb (§1+3R,)5R) - 8- met hyl - 8- azabi cycl o] 3. 2. 1

] 0¢t - 3-yl oxy) phenyl am ne were 15 reacted by nethod A
The product with the nol ecul ar wei ght of 510. 46
4Br N3O2S) was obtained in this way; MsS (ESI):
Exa“g"(i:% d 512 (MrH+).

6-(2- §u@ACJ PRh9PY3- Ef-m/s'xsk SRS Ry gL 206 RSB Y1 180ERNIRP)phbnyl]-3H-
i ophene- 2-carboxylic acid nethyl ester
thieno[3,2-d]pyrimidin-4-one

G
S
0 r " H
[ NN

6-((E)-2-Furan-2-ylvinyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidinone was hydrogenated by method JA. The product with the
molecular weight of 461.59 (C26H27N303S) was obtained in this way; MS (ESI): 462
(M+H+).

Example 172
3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-[2-(tetrahydrofuran-2-
yDethyl]-3H-thieno[3,2-d]pyrimidin-4-one
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20

25

20 Method MA Firstly
bi s(tri phenyl phosphi ne)pal |l adi un{11) chloride (602 ng)
w@pa 709365 copper (1) iodide (164 ng) were addedP€DER2007/001213
m xture of 134
5- br ono- 3- (di net hyl am nonet hyl eneam no) t hi ophene- 2-
carboxylic acid nethyl ester (1 g),
et hynyl cycl opropane (463 ng) in triethylamne (9.5 ni)
Meth3l ATHE (4.5 nL). After one hour, the reaction
mxture was partitioned between water and et hyl 25
10% @@lmrﬁ on thidoR (Yag) tvap béded tvasollitibedf @lﬂﬁ-f@l@ﬂQeﬁ&mElI)@dH-
crude product was purified by preparative HPLC

((1s, ?rRéRfjﬁom@vl &zaf:frblm@[ﬁﬁl ld@qu%ylompbmylbwﬁfnendé 2¢dpyamidin-4-

one (2R AR 80143 AUOLAR - et g Bods b aumosphere for

2 d. BreBnixtare 4vak (illteRdARd BR) filGraraidsyonEentardi ’CN@J:rOB@prZ)dﬂtct was purified
] oct - 3-yl oxy%phen | am ne Method NA Ti nt( IS) chl ori de
by prepargtivegiPlaasTheredugt avidh the medqeylar yreight of 465.62 (C26H31N3038) was

: d . . r ophenoxy) - 8-
Obtalﬁ%fﬁiﬁ%@zgﬁgc '%Fg.(‘gljﬁgbt ane (600 ng) in nethanol
(30 m.), and the m xture was heated to 5 reflux for
6.5 h. After cooling, the mxture was concentrat ed,
Exa“&ﬂ%ﬂﬁ]e resi due was taken up in ethyl acetate and
[ T,

3 R R B B B e U DR e
cyclcxpmpydmhyxg/ﬂéﬁl-thil'dme -dihyeimidinthondie nol ecul ar wei ght  of
311.22 (C14H19Br N2O) was obt ai ned in this way; M
(ESI): 311 and 313 (MrH+). 10 (1Br
S, 3R, 5R) - 3- (2- Brono- 4- ni t r ophenaox

clo[3.2.1 Joctane 2-BrompO | -fluohG-4- dbRMZene

and tropine were reacfed D T oduct with
the nole 14H N203) was
obt ai ned | 341 and’ 343( MtH+). 15

Exanpl e 174 3-[ 3-( 2- pyl ethyl)-4-((1
S, 3R, 5R) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl oxy) pheny

| ] - 6- : : : : L
5'Cy8{98f°&ﬁﬂe6‘89‘1y LfHgimathyamingmehyfeseamiposbhiopheng 4carbgxdic agid methyl
ester @ 30rodo3-((14,3K 5N7L8291ethyl 8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were

- Oycl opr opyl et hynyl - 3- (di net hyl“am nonet hyl eneamni no) t h

reactpd phaethod-A aitisagduct watbitee meteaylar weighteef iil@d% (C25H24 r1‘13023)

was &b S RNATNT ISR 10454 1 0c -3

5-Cyclopropylethynyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester

Method MA

Firstly bis(triphenylphosphine)palladium(II) chloride (602 mg) and then copper(I) iodide

(164 mg) were added to a mixture of 5-bromo-3-(dimethylaminomethyleneamino)thiophene-2-
carboxylic acid methyl ester (1 g), ethynylcyclopropane (463 mg) in triethylamine (9.5 mL) and
THF (4.5 mL). After one hour, the reaction mixture was partitioned between water and ethyl
acetate. The organic phase was dried and concentrated. The crude product was purified by
preparative HPLC. The product with the molecular weight of 276.36 (C14H16N202S) was
obtained in this way; MS (ESI): 277 (M+H+).
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20

25

yl oxy) phenyl am ne were reacted by nethod A The
product with the nol ecul ar wei ght of 499.68

W@ GROMBBHB02S) was obtained in this way; M ( BRUYEPH00001213
(MrH+) . 25 3-(2-Cycl opropyl¥dt hyl )-4-((1
S, 3R 5R) - 8- net hyl - 8- azabi cycl 0[ 3. 2. 1
] oct - 3-yl oxy) phenyl ami ne Method NA 1 10% pal | adi um on
carbon (109 rrg) was added to a sol ution of

R T e LG LR

Metho@ NA. 2. 11 oct ane (333 nmg) in nethanol (30 nL) and
the m xture was stirred under a h dro en at nosphere

Tin(Ib\cdaridgH .67 ehavas addadyie @ splassion pf (k be(H)ﬁ@npﬂenitrOphenoxy) 8-

meth{ L4 BEAE S SSIGEN (S By mT*’@%h?M%W 38 hORixture ws heated to

reﬂux fbrtGhS B A(\ﬂ@r cob’ﬁng B hixt3@ ]we(s Wbiibehtrated(ahd the residue was taken up in
(2-Cycl opropyl et hynyl - 4- ni t r ophenoxy) - 8- met
ethylqu:ta@ agg gmslagdc\[v@l[n Boghelejssalt spltion. The combined organic phases were

drled%vg/ﬁ'llcl@ﬁ)er SRR sithy g obg:/édrtrﬁé?e{ﬁl ﬂ%&l %1&8%“ f cﬁ&\%ﬂatrr\{velght of

were reacte
311. Zzt(ejlnﬂlleBtNXD) wes ghdined in3BB.wHY; MS GEES-IDZZNE@&) 3WBEM+H).
obtained in this way; M5 10 (ESI): 327 (M-Ht).
2- Cycl opropyl ethynyl - | -fluoro-4-nitrobenzene

; :
O e e PR P EIDE BB Mo 15
2- qumm}d eftuorovwdt hitrobemzens andutopinewedrg indactetl byGbeth®d DCThA product with the

mole o 34 AL AL TP 2] s Sbtaiadan Ty RECHSAESD: 341 and

343(90f+99ously. 20 Table 20. Ex. Structure Ml ecul ar
formil a Mol ecul ar ESI-M5 No. weight [MtH + 175
C30H35N302S 501,70 502 \S/ N0, H NJ .41 N 176
Exam%%gll—?;l\lsozs 501,70 502 \ / N

3-[3-(2-Cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-
cyclopropylethynyl-3H-thieno[3,2-d]pyrimidin-4-one

5-Cyclopropylethynyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester and 3-(2-cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine were reacted by method A. The product with the molecular weight of
499.68 (C30H33N302S) was obtained in this way; MS (ESI): 500 (M+H+).

3-(2-Cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine
Method NA1
10% palladium on carbon (109 mg) was added to a solution of (1S,3R,5R)-3-(2-



20

NJ HN | WO 2007/093365 PCT/ EP2007/001213 137 177

C30H35N303S 517,70 518 HO H \S/ N\ / O NJ HN 178
WOHIDTBMIBYN304S 535,71 536 OH 0 0, H / N\ /pPCl/EP208d001213

H N 179 OH C28H33N304S 5071%6 508 OHg Op \ / NN

H N 180 OH C29H35N304S 521,68 522 HO \S NOH NI

H N 181 H C27H31N303S 477,63 478 S OH\ / N'60 NJ H

N 182 C32H41N303S 547,77 548 OH

cyclopropylethynyl-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane (333 mg) in methanol
(30 mL) and the mixture was stirred under a hydrogen atmosphere overnight. The catalyst was
filtered off and the filtrate was concentrated. The product with the molecular weight of 300.45
(C19H28N20) was obtained in this way; MS (ESI): 301 (M+H+).

(18,3R,5R)-3-(2-Cyclopropylethynyl-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane
2-Cyclopropylethynyl-1-fluoro-4-nitrobenzene and tropine were reacted by method D. The
product with the molecular weight of 326.40 (C19H22N203) was obtained in this way; MS
(ESI): 327 (M+H+).

2-Cyclopropylethynyl-1-fluoro-4-nitrobenzene

2-Bromo-1-fluoro-4-nitrobenzene and ethynylcyclopropane were reacted by method MA. The
product with the molecular weight of 205.19 (C11H8FNO2) was obtained in this way;

MS (ESI): 206 (M+H+).

The compounds in table 20 were synthesized analogously.

Table 20.
Ex. Structure Molecular formula Molecular | ESI-MS
No. weight [M+H]*
175 C30H35N3028 501,70 502
0
=_S o M
b\(\_/ZJN’éIJ'
|
176 C30H35N3028 501,70 502
b\ézxo o, H
] N
155
|




WO3RAHBMNBD3S 545,75 546 H S OO0, H

0O NJ HN 183 C31H39N303S 533,74 534 OH 0 S\ / N\
/" NJ H N WD 2007/ 093365 PCT/ EP2007/ 001213 138 184

Exanpl e 185
6- (2- Cycl opr opyl et hyI )-3-[3-(2-cycl opropylethyl)-4-((1

137

\ / N NJ pdW/EPN07/001213

S, 3R, 5R)-8-net hyl -8- azabicyclo [3.2.1 ]
oct - 3- yI oxy) phenyl] -3H-thieno [ 3, 2-d] pyrimdin-4-one
OO SN+ 55-[\5-\4 Fethylg=d=((t
177 5|3R 5R) - 8- met hyY - 8- azabi uyc%%% 517,70 >18
] oct E-yl oxy) pienyl ] - 6-
cycho bLlyny t hi eno[ 3, 2-d] pyri m|di n- 4- one |was
hydrogena gd by et od El{ The product with the
mol ecul ar wei ght of! 503. 7[L (C30H37N302S) |was obt ai red
inthis way; Ms (ESI): 5p4 (MtH+). 10 The conpounds
178 I tabte 21 weT e ymthesi %%Pﬁmmuﬁ Y- 53'3"5711)i € 19'536
OH
0
S o, -4
\{ N
\)\‘J’\T:/ %
|
179 OH C28H33N304S 507,66 508
\)OH\\(_ZAO H
s_S o,
v { N
sy
180 OH C29H35N3048S 521,68 522
H
0
\B\CZ,« (:;:O, i
\ N ! ;p
Nied HN
181 H C27H31N303S 477,63 478
el Doy
\{ N
N= HN
|
182 C32H41N303S 547,77 548
OH
0
=_.9 o, H
|
183 C31H39N303S 533,74 534

OH

a4

-Z
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Ex.. Structure Ml ecul ar formul a Ml ecul ar ESI - M5
wei ght + No. [M+rH 186 C30H39N302S 505,73 506 OH

wO 2007/093365 / N NJ H N WO 2007/ 093365 PCT/ EP2007PO0EPA87/001213
139 187 C30H39N302S 505, 731306 O H NJ H N 188
C30H39N303S 521,73 522 HO g 0 io NNJ HN 189 HO
C30H4I N304S 539, 74 540 90 OH
C28H37N304S 511, 69 512 H N 191 pH

553

L
e un
oo

CPOHONSO4S 52572526 H-N—192
184 37H35N303S 481<66 482 S\L, 6122585 1 n|546

H

<S5 £ o, H
L~ Qﬁ
N:/

Example 185
6-(2-Cyclopropylethyl)-3-[3-(2-cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-
azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

3-[3-(2-Cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-
cyclopropylethynyl-3H-thieno[3,2-d]pyrimidin-4-one was hydrogenated by method E1. The
product with the molecular weight of 503.71 (C30H37N302S) was obtained in this way; MS
(ESI): 504 (M+H+).

The compounds in table 21 were synthesized analogously.

Table 19.

Ex.. |Structure Molecular formula | Molecular | ESI"MS
No. weight [M+H]"
186 C30H39N302S 505,73 506




Exanple 193 3-[4-((1

S, 3R, 5R) - 8- Met hyl - 8-azabi cycl 0[ 3. 2.1
WO oaA333¢5 oxy) phenyl ] - 4- oxo- 3, 4-

di hydr ot hi eno[ 3, 2-d] pyri m ##9ne- 6- car bal dehyde WO

2007/ 093365 PCT/ EP2007/001213 140 OH O J(::r

PCT/EP2007/001213

N

SN

H
3- (D net hyl am nonet hyl eneam no) - 5- f or myl t hi ophene- 2-ca
rHhoxyH—e—actd—rethyt—esterantd A6t

187 S|3R, 5R) - 8- net hyl - 8- azabi c‘}’c’q%‘[%ﬁ?z? 505,73 506
]JEC - 3-yl oxy enyl am ne were reacted by |method A |The
prw : ecul af wei ght of 395.|48
(€21H21N308S) wagYobtained in 5 this way; M (ESI):
396 (MrH+). 3 - (Diinet hyl am i nonet hyl enedgm no)- 5
-florm yl t hi ophene-2 -carbpxylic acid methyl ester
3TAm no- 5- for myt3 i ophener | R caqgicg thyt

188 ester and di net foxynet hyl C‘{%ﬁﬁ%t )§I am ngg\ll\’epy?e 522
reagted by grethod The product wth the nol ecul ar
We J 8- 10H 12N203S) was obtlai ned in this
way; M )1 24TV (MrHY)
34Am no- 5-fornyl t hi‘tophenet 2- car boxylic adi d net hyl
ester and di met hoxymnet hyl + di net hyl am ne |15

189 37U ert- BUt oxXycar gonyram n%mﬁlj,?mtsm OpN&R§74- car ax
lilc acid rrethx}'[% est er was| react e Wi th 539, 4
tnifluoroagetif acid by npthod G The prqgduct with|the
ol i(ghC eff,185. 20 (C7TH7NCBS) was obtained in
this way; ESI 186 (MtH+). Exanple 194 20
64 Cycl opropyl et hyn)’?'l -2-met hyl -3-14-((1
S|3R, 5R) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1 ] oct|- 3-
yhoxy)yphenyt=3Hghienof 3] 2544 it m==on ON@

190 ZW TS H e 20077 08 RE PR Sp2007° 000313 1412
BRI e
S,|3RBR)LB- yl azabicyclo[3.2.1
] act - 3-yl dky) pheny N] - 3H

191 OH C29H39N304S 525,72 526

HO s Oé, H
WY
192 C27H35N303S 481,66 482
8~ ey
N
N* H[;]
Example 193

3-[4-((1S,3R,5R)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-ox0-3,4-
dihydrothieno[3,2-d]pyrimidine-6-carbaldehyde
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20

t hi eno[ 3, 2-d] pyri m di n-4-one and et hynyl cycl opr opane

were reacted by nmethod MA. The product with the
wodgoeddss wei ght of 445.59 (C26H27N302S) was POI/EPWET001213

inthis way; M5 (ESI): 4460( MtH+). 5

6- Brono- 2-net hyl -3-[4-((1

S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1

] oct - 3-yl oxy) phenyl ]| - 34t hi eno[ 3, 2-d] pyri m di n- 4- one

A m xture of 3-am no-5-bronot hi ophene- 2-carboxylic

acid [4-((1S,3R 5R)-8-nmethyl -8 10

azabi cycl o[ 3. 2. 1] oct - 3-gy| oxy)yPhe 9I] aq| deNQ(MO rrg)

DBU (412 ng) and ytterhbjium ate

triethyl orthoacet KES st| c» at 1OOC for
'd

12 h. The solv (GE re ved in vdt and the crude
product was p@ifi eparatlve HPLC The product
vvith the nolecular weight of 460.40 (C21H22Br N302S)

wa b h ; .(ESI) 0 apd .462
3O B e BB it H OBRBbe: 25y Boag et eger and
4-((1 B%R 51%} i&n%@yy’i’]g)agﬁg&?&@w 7 Bloc@3-9RIxG YhkAiamne Were reacted by

methad Bt ShopBdnitwioh Hicopdlenudaravaigiiting 295 #8 (G21HR INBQIS) Was obtained in

.5, 3 - 8- et hyl - 8-azabi cycl 0[ 3. 2.1 Joct- 20

this %‘%W@%ﬁéﬁ&(% +39 and tin(ll) chloride were reacted
by nmethod NA. The product with the nolecular weight
of 437.38 (C 19H23Br N3O2S) was obtained in this way;

3-(DipgtiiyEsninome 81y lensaming39-forvayhiophene-2-carboxylic acid methyl ester
5- Brono- 3-ni trot hi ophene-2-carboxylic acid [4-(( |
S, 3R, 5R) - 8- et hyl - 8-azabi cycl 0[ 3. 2.1 ]Joct- 25

3- Amany SCesyoh P OpHehe 7L cdeb ¥ tib aeld @ tkN @stef &l dieidkyMBthyl-

added to a suspensi on of

dimeByanone waranicasted by msHhedd3. The aredwet with theanelecylangeight of 240.28
6..50
(10FPRPOT8Y ek ol Wty S (I AT DEHRIOF 1 G v

renoved in vacuo, and the residue was suspended in
t ol uene and concentrat ed again. Addition of nethylene
3- Arren@érfpa@y thmephens-2vgasbasis adid anathyl satar andslimsthosymethyl-
dlmeﬂwia(n?l e 3R, 5R) - 8- et hyl - 8- azabi cycl o[ 3. 2. 1] oct - 3- yl oxy)
phenyl am ne (876 ng), and the WD 2007/ 093365

3- terPBWoEﬁ%l&Wymads foilrﬂ?lthtbpdielrlé-& capisoxylic acid theliylres@mvas reacted
nperature for 1 The precipitate was filtered of f

with fpcaRaces faid Oy a'ahf)d FhEheprradise Vit thamolrsulap Peteht af 185.20
(CTHARIEHY) wis obBifnedln tiffs $AFAMRI(BRB4 P36 wasHept ai ned in

Example 194

6-Cyclopropylethynyl-2-methyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one
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this way; M5 (ESI): 466 and 468 (MtH+). 5

5- Brono- 3-ni trot hi ophene-2-carboxylic acid I N sodi um
wogarrogizde sol ution (4 nm) was added to a sol uPCDEPZN7/001213

5- br ono- 3- ni tr ot hi ophene- 2141car boxyl i ¢ aci d net hyl

ester (975 ng) in 1:1 THE/ nmethanol (4 nlL) and the

solution was stirred at roomtenperature for | h. The

solution was partitioned between water and et hyl

oBrgf R AR PR R BB b et P B lpapy-an-

thienoBgn&plytimidivl4- aﬁeﬁararwlhﬁ@lvs/empfo@hﬁéﬂweﬂéhead@é&wlﬁbthwMA The
t he nol ecul ar wei ght of 252,04 C5H2Br NO4

S
produgph prathriaemiopecular @Jewayof 8- 358i2pH2 Eéoaﬁhwzsqgtewmm this way; MS

T nds in table 22 were synthesized
(ESI)aﬂg? ggiouslk)l 15 Table 22. Ex.. Structure Ml ecul ar

forrrula I\/bI ecul ar ESI - N5 vvei ght + No. [I\/H—|] 195 HO
BS 449,58 450

6- Br@@%% r&% xls%réds(%éw)zx%metwlﬁ %amcy@@rﬁpl]@ctxiwloxy)phenyl] -3H-

I nyl-3-[2-fluoro-4-((1
thlengp Sk’g?m@“ ﬁﬁmﬁy 8- azabi cycl o[ 3. 2. 1] oct-3- 20
yl oxy) phenyl ]- 3H—t hi eno[ 3, 2-d] pyri m di n-4-one WO
A mx%[gl?eg) o g ({ﬂEEfg lgggréng?égalrgoxy}lc ac1d [4-((1S,3R,5R)-8-methyl-8-
A6z @t foRyyph@ | B:
cao IS S PP kB0t 12 )y i
4.2 raghlnetltnjml;/cbrdyo:abewﬁ Qbaﬂ,é wasrserredaatcltOQdC thyr ¥oet. e shikentiags removed

in vag ﬁéﬁﬁw gg)vlag{glgr: f]: ! Wel F%g@vg,ﬁé}?c '?he product with the
molecular weight of 460.40 (C21H22BrN3OZS) was obtained in this way; MS (ESI): 460 and
462 (M+H+).

3-Amino-5-bromothiophene-2-carboxylic acid [4-((1S,3R,5R)-8-methyl-8-
azabicyclo[3.2.1]oct-3-yloxy)phenyl]amide

5-Bromo-3-nitrothiophene-2-carboxylic acid [4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyl]amide and tin(II) chloride were reacted by method NA. The product with the
molecular weight of 437.38 (C19H23BrN302S) was obtained in this way; MS (ESI): 437 and
439 (M+H+).

5-Bromo-3-nitrothiophene-2-carboxylic acid [4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyl]amide

Method OA

One drop of DMF was added to a suspension of 5-bromo-3-nitrothiophene-2-carboxylic acid
(950 mg) in thionyl chloride (6.50 g), and the mixture was stirred at 60°C for 2 h. The thionyl
chloride was removed in vacuo, and the residue was suspended in toluene and concentrated
again. Addition of methylene chloride (20 mL) was followed by addition at 0°C of
4-((18,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine (876 mg), and the



20

5 M5 (ESI): 450 (MtH+). 6-Bronp-3-[2-fluoro-4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1
WO o393 oxy) phenyl ] -3H thieno[ 3, 2-d] pyri m dPCF/REPNB001213
10 142
5- Br ono- 3- (di net hyl am nonet hyl eneam no) t hi ophene- 2- car
boxylic acid nethyl ester and
2-fluoro-4-((1S, 3R, 5R) - 8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct

m1xtur§ \%418 g{( 1¥ch %ﬁo%ﬁhqgﬂlﬂg%at\w [ f;(l)rr I%foé%%egﬁntﬂ%‘}g%gﬂke?ﬁio&? ?nd dried in
vacu@ BﬂEW&Rﬁ) wWﬁShdJﬂﬂb&bﬁlQﬂwellgHt $fM6%. 3691 INBOBBBI04S) 444 obtained in
(MtHE) . 15 2-Fluoro-4-((1

this @yshl%ﬁi)SJB %@ﬁ?l“é%(l\éiﬂﬁl)cycl 0[3.2.1
] oct - 3-yl oxy) phenyl am ne (1
S, 3R, 5R) - 3-(2- Chl or o- 3-fl uor o- 4- ni t rophenoxy) - 8- net hyl
5-Bromde-dzthibthjopheied2-2arbokdit ke was hydrogenated by
met hod NA |. The product with the nol ecul ar wei ght of
250. 32 (C 14H 19FN20O) was obtained in this way;, M

IN st e AN 6 g e et ol ip Rt A o Migppphene2
carbox&hélmabimbqulltaﬁt& @73 njg®dn dlrleTHF/methanol (4 mL) and the solution was stirred

2- Chl oro- 1, uor -4-ni trobenzene and tropi ne were
at roqIR JEIRRSFALAF 1} ﬁ’é? J& qfwél ‘tﬁ%sd%ﬂ‘&é‘tor\%‘gﬁ we@ﬁgva%a@@aﬁha[acetate- The

aqueé&% ﬂaéﬁs \9% El?sflg)?g.fzsl éﬁjiﬂ'\'ﬁﬂﬁ %ﬁg‘%@%trm@m Eﬂg?le&e{a&,ﬁﬂieé over

25 and compounds
magriesiutmadull fate2@dwenensrgret HElsd preduca mathabeo msleculav@eight of 252.04

(csHEPROAT Bagpiaies o v S KSR and st (NEH Ty

wei ght [ MtHl + 198 HO 0 C24H24FN303S 453,54 454 'T NJ
FHN 1 199 HOO _ O H C25H26FN303S 467,57 468 NJ F
The dontpodndEindalpe 82 A@ee $ynthesized analogously.
6- Cycl opropyl et hynyl - 3-[ 2- et hyl - 4- ( (1
S, 3R, 5R) - 8- net hyl - 8- azabi cycl 0[ 3. 2. 1 ] oct - 3-
Tabl&/d®Xy) phenyl ] - 3H-t hi eno[ 3, 2-d] pyri m di n- 4- one
Ex.. |Structure Molecular formula Molecular ESI-MS
No. weight [M+H]"
195 HS\CZ,«O o C25H27N303S 449,58 450
Y N’() ’
N Sﬁ
|
196 \H)o\(ir“o o _H C26H29N303S 463,60 464
L N’O Qﬁ
N=& HN
|

Example 197

6-Cyclopropylethynyl-3-[2-fluoro-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one
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OHOI N-" S NG6-Bronp-3-[2-nmethyl-4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl 0[ 3. 2.1

WO o393 oxy) phenyl ] -3H thieno[ 3, 2-d] pyri m dPCF/REPNB001213
and et hynyl cycl opropane wet$ reacted by nethod MA. The
10 product with the nol ecul ar wei ght of 445.59
(C26H27N302S) was obtained in this way; Ms (ESI): 446
(MtH+) . 6-Bronp-3-[2-met hyl -4-((1
S, 3R 5R) - 8- net hyl - 8- azabi cycl 0[ 3. 2. 1
] oct - 3-yl oxy) phenyl ] -3H thieno[ 3, 2- %pyrl m,_pll n- 4- one
15 5-Brono-3-(dimethyl @

am nonet hyl eneami no) t hi ophlene- boxyl |Nd net hyl
ester and
2- met hyl - yl - 8- azabi ¢¥/c|0O[ 3. 2. 1] oct

- meth
- 3-yl oxy) henyl am ne I;Jact eg by nethod A The
product with the nol ecul aN wei ght of 460. 40
(C21H22Br FN302S) was obt ai ned WD 2007/ 093365

6- BYQF[)BC-I-@(E[%H%&QE/ gi%ﬁ%?%,};?l)—%-r{l?tgyltQazablcy%lo[y? lﬁ 3)yloxy63pheny?] 3H-
thiens}33Rd mﬁdlﬁﬁi-bﬂé and- e@iﬁ@l%ﬁ@?ﬂp&n@w&e reacted by method MA. The

] oct -5-yl oxy) phenyl am ne

prodlst SRh3ky n@lqvgghwexggu 9@4499531@25H2ﬁFNﬁ@§ﬁ)3w@s( ghtaipedinabiscvay:
MS (¥§L} %)goé\dlﬁL&Pt ane was hydrogenated by method NA I.
"product’ W

th the nol ecul ar wei ght of 246.36 (C
15H22N20) was obtained in this way; MS (ESI): 247

MrHH) . (1
6 B“gm%“ﬁ [%Feé%oﬁh((}ﬁéﬁRéR()ﬁﬂﬁéthmgv&aaabﬂ'm@MbﬁéM;Z)ylsxsa@wya-3H-
I : 10 Method PA Pot assi bonat
thlen%@ ggﬁ)afm%d,lq%é%gg t od ot assi um car bonat e

was a o a solution of
3-net hyl - 4-ni trophenol (715 ng) and
(1'S,_3S,5R) - 3-brono- 8- net hyl - 8-azabi_cycl o[ 3. 2.. 1] oct ane
5- Brfqrggé (et Hamwswe(ﬂsvlmeﬁmum}anqm@ne %%{h%llmd methyl ggfer and

h
2l 05 0l Bl BB SRR B s
methM& &he pﬁﬁﬁleﬂwm thHe midledularrvosighithodd64. 36 (C20H BBBrEFN302S) was obtained
gnesi um sul fate and concentrated. The crude product

in th'\ﬁ/éf‘é?YpMS 580 469 apd &MTHVE HPLC. The product with

the nol ecul ar wei ght of 276.34 (C 15H20N2G3) was

obtained in this way; Ms (ESI): 277 (MH+). 20 (1
2-Flusr38;(6F),3B5R)-BrmetBy & timplicy8logy. aHil aoy-3HydpBy)ghehylanmthane

(1S,3R,5R)-3-(2-Chloro-3-fluoro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane was
hydrogenated by method NA1. The product with the molecular weight of 250.32
(C14H19FN20) was obtained in this way; MS (ESI): 251 (M+H+).
(1S,3R,5R)-3-(2-Chloro-3-fluoro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane
2-Chloro-1,3-difluoro-4-nitrobenzene and tropine were reacted by method D. The product with
the molecular weight of 314.75 (C14H16CIFN203) was obtained in this way; MS (ESI): 315

and 317 (M+H+).

The compounds in table 23 were synthesized analogously.



Met hod QA Tetrabrononet hane (280 ng) and
tri phenyl phosphine (300 ng) were added to a sol ution
woR0070933p5 ne (50 nmg) in dichl oronethane (2 ni)PEr/EBL07/001213
and the m xture was stirrettdoverni ght. The 25
reaction mxture was partitioned between water and
di chl or onet hane. The organi c phase was separated off,
dri ed over magnesi um sul fate and concentrated. The
Tﬂﬂ@%gdUCt with the nolecular weight of 204.11
H14BrN) was obtained in this way; M5 (ESI): 204 and

’){'\R ( l\/l.l.I_Ll.\ The faollown nvnnr'nl e—\Aas nrnnnr ed
AV} TTTGO LA T A~ A LI

\NLAAMELEL

Ex. ansirogotesl y: 30 WO 2007/ OBVI3REuIRCBHERROOANOEANZ JESI-MS
Ex.. Structure Ml ecular formrmula Ml ecul ar ESI-MS

No. &l ght + No. [MeH 201 HO C25H27N303S 428188 450 | VH]
: \S/N N / 41 N Exanpl e 202
2 D2 _Cl vy A D_nrnrvsr v Al 1 vl ot havv Nnoy
J J FUU "I'\L 'J IFUTIU 1 y}'JI U PI
198 ile 1-y| ngt hyl - 3H th| eno‘FW‘ﬁf‘ RSt di A 535%n 0 |48
N|J7 TSt f?}o N b Met hod RA Sodijum
tni ceto NPOE oh de (136 nyg) was added {to a m xture
off 3-[3-fluoro-4-(R-pyrro]idin-

14yl et hoxy) phenyl ] 4- 0x0- 3, 4- di hydr ot hi enfo[ 3, 2-d] pyri m

199 1 i me- 6- car pal dehyde (bU ggz%ﬁgggggggeg; ?ﬁzsgéér"th68

in ® )

sol ubi | i J‘E@IL 10 was added as Sol ubili zer|.
The reactlon nlxtuﬂé was gtirred at roomit enperat urle
for several hours. Water| was then added jto the

raaction mvture The—agueous—phase was viracted
P+ x+actea

oot T o T7x o< T T oTS

sever al
Example 200

6-Cyclopropylethynyl-3-[2-methyl-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

6-Bromo-3-[2-methyl-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one and ethynylcyclopropane were reacted by method MA. The
product with the molecular weight of 445.59 (C26H27N302S) was obtained in this way; MS
(ESI): 446 (M+H+).

6-Bromo-3-[2-methyl-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester and
2-methyl-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were reacted by
method A. The product with the molecular weight of 460.40 (C21H22BrFN302S) was obtained
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times with nmethylene chloride. The conbi ned organic

phases were dried over sodiumsulfate and the sol vent
woa®7/0edseved i n vacuo. The crude product was peeT/EPmd7/001213

by preparative HPLC. The ptSoduct with the nol ecul ar

wei ght of 456.2 (C24H29FN402S) was obtained in this

way; 5 M5 (ESI): 457 (MtH+).

3-[3-Fluoro-4-(2-pyrrolidin-

: t d hydr ot hi eno[ 3, 2-d rim
1ntma¥%,1g@%%§ﬁggﬁ %9%? gﬁ %Ef n;t%yl an1|nohethylgﬁgam

ino) 5 -formylthl ophene 2 -carboxyli c acid nethyl
was_20 reac

2- Me3h>f114u6}$>3ﬂ - %V‘Fihdl MZHMF)&CW [82nidestyrienyIphenhaming

method A. The product wth the nol ecul ar weight of
387.43 (Cl19H18FN303S) was obtained in this way; M

USZ%EER»shaﬁﬁw:XN%H&%WImmnaﬂﬂﬁﬁ@aaaﬁﬁmﬁﬁyﬂﬁﬁQnOﬁkﬁﬁ&3&8
(D imeth onethylenean1|no)- -
hydr%epﬁtrﬁ% Bh gghog N&fﬁewmiw Hathgh %ﬁnoifyplaéme@ht of 246.36
d nethyl
(s D S B LM T th the
nol ecul ar wei ght of 240. 28 (ClOH12N2038) was obt ai ned

E
(1s, 3§§£§ﬁ %34%%1& %V’F}(ﬁiygﬁiﬁ’étﬁ‘&ﬂ‘? r)@@mcxcla@ 2llostang
ester
5-Fornyl -3-(2,2,2-trifluoroacetyl am no)thi ophene- 2-car
MethbdPA i ¢ acid nethyl ester was reacted by met hod GA.

Potasptiey BAERSI ' Bt ah BeH fr ok stymeiOe-§ BRiophenal715 me) and

(18, 3(s'\é'rtﬁ§-brom> 8-methyl-8-azabicyclo[3.2. lloctane (953 mg) in DMSO (8 mL), and the
Fornyl -3-(2,2,2-trifl Goroacetyl am no)t |ophene car

mlxtlhxgwgals istrred atcl 098 tigrl 1.28t Ehe solution was dlluted w1th water and adjusted to

pH 4ol A %ﬁ%ﬁ%sgﬁr@cﬁ% AR gAed oYer

magrﬁ:ﬁ@xﬂﬂﬁﬂfav& dnld cbh&nffﬁ{eﬁcm@éru@@br@aﬁctWas%ﬁi‘iﬁ&i— b%greparatlve HPLC. The
(COHEF3NO4S) was obt ai ned ; 82

prodl(qvmmrh)the e Ernrpieghy gezm}%@lswlﬂbwmq wapybtamled cm this way; MS

phenyl]-6-pyrrolidin- | -ylnethyl-3H
(ESI)('%i Zh@?% dpyrimdin-4-one O 1 s NF

(18,3S,5R)-3-Bromo-8-methyl-8-azabicyclo[3.2.1]octane

Method QA

Tetrabromomethane (280 mg) and triphenylphosphine (300 mg) were added to a solution of
tropine (50 mg) in dichloromethane (2 mL) at 0°C, and the mixture was stirred overnight. The
reaction mixture was partitioned between water and dichloromethane. The organic phase was
separated off, dried over magnesium sulfate and concentrated. The product with the molecular
weight of 204.11 (C8H14BrN) was obtained in this way; MS (ESI): 204 and 206 (M+H+).

The following example was prepared analogously:
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3-[3-Fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-4-o0xo-3

WO 4e0diob3sds ot hi eno[ 3, 2- d] pyri m di ne-6- car bal deh¢TUEPAZ001213
reacted by nethod RA. The p#oduct with the nol ecul ar
wei ght of 442.2 (C23H27FN402S) was obtained in this
way; Ms (ESI): 443 (MrH+). Table 24 summari zes results
obt ai ned by cal ci um i mmobilizati on assay descri bed

L

abhove—25—Wo—2067 0693365 PCTEP2607 001313 —148 ESI-MS
Ex.. TaBtrectgee. Ex. No. |1 C50 / NMBbeculnpformaa0 /| MolEsularNo.
I¢50 / M 007 0,94 058 0,B4 127 1,00 Q| 1, 062
No. 0410 135 2,25 020 1,03 063 0,56 142 2, 59 w 0, 4d [M+H]+

Oqig 0,20 166 1,09 023 0,b3 077 9,65 168 |1,06 027

£\ o—a-4.

05 , 0 1,35 5 WO 2007/ 093365
PCT/ EP200W7 001213, 149 Jainms | A conpoynd of the
formulal 5 B'AXORRRNOL-Q N DR~

201 05890, 24, 063, ‘%’Z 178 1, 2 205 0 Br 114 1486t 181 ¢34
7 0, I¢ /212»1%5

Example 202
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-6-piperidin-1-ylmethyl-3H-
thieno[3,2-d]pyrimidin-4-one

i
e

Sodium triacetoxyborohydride (136 mg) was added to a mixture of 3-[3-fluoro-4-(2-pyrrolidin-

Method RA

1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-d]pyrimidine-6-carbaldehyde (50 mg) and
piperidine (11 mg) in methylene chloride (5 ml). Because of the poor solubility, 1 ml of DMF
was added as solubilizer. The reaction mixture was stirred at room temperature for several
hours. Water was then added to the reaction mixture. The aqueous phase was extracted several
times with methylene chloride. The combined organic phases were dried over sodium sulfate
and the solvent was removed in vacuo. The crude product was purified by preparative HPLC.
The product with the molecular weight of 456.2 (C24H29FN402S) was obtained in this way;
MS (ESI): 457 (M+H+).

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo0-3,4-dihydrothieno[ 3,2-d]pyrimidine-6-
carbaldehyde

3-(Dimethylaminomethyleneamino)-5-formylthiophene-2-carboxylic acid methyl ester was
reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A. The product with
the molecular weight of 387.43 (C19H18FN303S) was obtained in this way; MS (ESI): 388
(M+H+).
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R27 in which the neanings are 10 D N, C(R1"); R1,

R, R ", RI... independently of one another H, F,
wa@kgo7Bp336s, OH, CF3, NO2, CN, OCF3, O (C, -Co)pral/kp007/001213

(G -C4)-al koxy- (G -C4)-al k@7, S-(C-0C6)-alkyl,

(C -C6)-al kyl, 15 (C2-0C6)-al kenyl,

(C3-C8)-cycl oal kyl, O (C3-C8)-cycl oal kyl, (C3-C8)

cycl oal kenyl, (C2-C6)-al kynyl,

ol AR R S PR g e v
3-An§£ﬁ?§§ﬂ(‘:ﬁéhiéj§}ﬁ?g%:’cgrq%b aﬁ%lﬁs}gsﬁ%\/aﬁie@g{% method B. The
prodiEEPHIED] TS e oR 40028 I DLFNADRS s e iy

. B , R7, RO ind dent | f th H,
MS (F3D: Fy BT 57 e and R, Re and R 26 form

i ndependent|ly of one another optionally together with

t.he nitrogen atomto ich they are bonded a 5-6
3-/*%%59%@19@%1 c%,rb%?f’g? el methyl g&lehi t r ogen  at om

P S  o n  RRTR L g s

by m2hod (00336 prelut! WA Gl okddasweigbof 1R8,20RCIH7ROBS) was obtained in

s Iy 2 1, (60w, s e

R14, R14' independently of one another H,
(G-c6)-alkyl; 10 x 0, 1, 2, 3, 4, 5, 6; R H F, 04,
S-FoBnyl-3-(2, R+trilES padeGRam @N)thiopkSe- e {rBhxybis)acal kythy! ester

3-(2,5,}2-("Icr:llfiucoér%a_cgtlyka%}/l(_))thiophene-2-carboxylic acid methyl ester was reacted by
method Z. The product with the molecular weight of 281.21 (C9H6F3NO48S) was obtained in
this way; MS (ESI): 282 (M+H+).

Example 203
3-[3-Fluoro-4-(2-pyrrolidin- 1-ylethoxy)phenyl]-6-pyrrolidin-1-ylmethyl-3H-

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo0-3,4-dihydrothieno[3,2-d]pyrimidine-6-

thieno[3,2-d]pyrimidin-4-one

carbaldehyde was reacted by method RA. The product with the molecular weight of 442.2
(C23H27FN4028S) was obtained in this way; MS (ESI): 443 (M+H+).

Table 24 summarizes results obtained by calcium immobilization assay described above.
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C6) - al kyl, oxygen and sulfur; L a bond,
(C1-C3)-alkylene; 20 QN(R53")(R54'"), a bi-, tri- or

W@ pioroe3sed i ¢ saturated or partly unsaturated rPE@LEP2007/001213

structure having one nitroy®n atom and 0-3 further
het eroatons sel ected from the group of N, 0 and S,
where the rings of the structure may be spiro-Iinked,
fused or bridged, and where the ring system may be
substituted by one or nore 25 of the follow ng
substituents: F, OH CF3, CN, OCF3, oxo,

Clain®® (C1-C8) -al kyl, (C, -C4)-al koxy-(Cl-C4)-al kyl,

(C -Co6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl,

CQ(R44), (C(R45)(R46))0-R47, CO(C(R45"')(R46')) p- R48;

R comppynd afghe Birmplal 30 R45, R45', R46, R46'

i ndependently of one another H, (C -C8)-alkyl, OH,

(C3-C8) -cycl oal kyl, (Cl1-C4) WD 2007/ 093365

PCT/ EP2007/ 001213 1 al I@%-(C T4)-al kyl; o, p
t hizr 1,

i ndependent | y gofA 0 , 3, 4,5 6, 5
RA7, RA8 inde endee

O (C, -Cs)-al kyl, 9) (

N(R53) (R54), COR'R55),

er OH F,

Nf( 0EeDRy2) , _
3-10 nmenbered ring
system having 0 to 3 heterpat el ected fromthe
group of N, O and S, which I}my be substituted by one
or nore of the followi ng s®stituents: F, d, Br, CF3,
10 CN, (C1-C8)-al kyl, O (Cl-C8)-alkyl,
(C -C4)-al koxy-(Cl-CA4) -al kyl, CO R56), oxo, OH R49,

R5Q, ]ﬁg“ : R56 i ndependently of one anot her
H, (W ,l-Csh)eBgﬁ%Ely ;ér615 or R49 and R50 formoptionally
together with the nitrogen atomto which they are

bonded -6, nmenbered ring which, apart fromthe
ni]?rogéﬁ (S((Rdrﬁ may al so conprise 0-1

R1,R1°,RI”’,RI’”
independently of one another H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF;,
0O-(C-Cg)-alkyl, (C,-Cy)-alkoxy-(C,-Cy4)-alkyl, S-(C,-Cs)-alkyl, (C,-Cg)-alkyl,
(Cy-Cg)-alkenyl, (C;-Cg)-cycloalkyl, O-(C;3-Cs)-cycloalkyl, (C;3-Cs)-
cycloalkenyl, (C,-Ce)-alkynyl, (C;-Csg)-alkylene-(C;-Cs)-cycloalkyl, (Cy-Cs)-
alkylene-aryl, O-(Cy-Cs)-alkylene-aryl, S-aryl, N(R3)(R4), SO,-CH;, COOH,
COO-(C,-Cg)-alkyl, CON(RS)(R6), N(R7)CO(RS), N(R9)SO;,(R10), CO(R11),
(C(R12)(R13))x-O(R14), (C,-Cs)-alkynyl-O(R14");

R3, R4,R5, R6,R7,R9
independently of one another H, (C,-Cs)-alkyl;

or

R3 and R4, RS 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-(C;-

Ce)-alkyl, oxygen and sulfur;
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further heteroatons fromthe group of NH,
N-(C, -C6)-al kyl, oxygen and sul fur; 20 R53, R54,

WR2®7/09R628' | ndependently of one anot her H, (CPCT/EP2007/001213

R27

1-C8)-al kyl, (C 1-C4)-al koxyp- (C, -C4)-al kyl,
(C3-C8)-al kenyl, (C3-C8)-al kynyl, COR57),

(C(R58) (R59))g-R60, CO(C(R61)(R62))r R63,
CO(CH2)0' -O (C,-C6)-alkyl; or R53 and R54 or R53" 25
and R54" formtogether with the nitrogen atomto which
they are bonded a 4 to 10-nenbered nono-, bi- or
SIRE,®NCRIC ring which, apart fromthe nitrogen atom
conprises 0 to 3 addi tional het eroat oms sel ected from
t he gr ongeprsndeqtly®f ogganatherdd) (Fenfcsallivki onal 1y be
substituted by one or nore of the foll ow ng
substituents: F, d, Br, CF3, CN, 0-(Cl-(C8)-alkyl,
(R rXR13al kyl , CO(R64) oxo 30 OH,

(C -C4)-al koxy-(CL-C4 | kyl , hydroxy (C -CA)-al kyl,
CON( Resp@meslenﬂm(f Ree/yquzéé)( 14 RBSYE R70), OO2(R71),
S2(C, -Co6)-al kyl; WD 2007/ 093365 PCT/ EP2007/ 001213
153 o 0, 1,2, 3, 4, 5, 6; R58, R59 independently of
ortlgiRdgher H, (Cl-C6)-alkyl, OH 5 R57, R61, R62,
R64, R65, R6 R69, R70, R71 independently
of one laﬁ%neﬁgqmlmof@ee agsherdLUGI-Cobalkyleo and R70 10
formoptionally together with the nitrogen atomto
whi ch they are bonded a 5-6 nenbered ring which,
apart f0,dn2thd, fjG;rogen atom may al so conprise 0-1
further heteroatons fromthe group of NH, N(C

i -C6)-al kyl, oxygen and sulfur; q, r independently of
ong a”qtlhe(%loBrl , OH; cﬁ;,N’(?l @N @CE 1é (8?%6) Qﬁ?l q(c1 -Cy)-alkoxy-

i ndependent oné anot

CN, CO@Q%m)-ﬂlkyN(sm)@@(afkﬂ (CG@e) allkkhl KCz-Né)RﬂBﬁ)f(YRK@) -Ca)-
CON( R723y$:ﬁ3§ﬁ2yl, C?—E&(-gg)zccyﬁé?o_aﬂgyll(%b’z-C6)-alkynyl, aryl, optionally substituted
with F, Cl, Br, O-(C,-C¢)-alkyl, (C;-C¢)-alkyl, CO(C;-C¢)-alkyl;
H, (C;-Ce)-alkyl;
X S, O;
A a bond 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, (C,-Cs)-alkyl;

R32,R33
independently of one another H, (C,-Cs)-alkyl, OH, O-(C;-Cs)-alkyl;

B H, N(R35)(R36), hydroxy-(C;-Ca)-alkyl, (C1-Cs)-alkyl, (C;-Ca)-alkoxy-(Ci-Ca)-
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3-12 nenbered nono-, bi- or spirocyclic ring which may
conprise one or nore 20 heteroatons fromthe group of

wWOR000/023365 S, and the 3-12 nenbered ring nay CPOPEPHE7/001213

further substituents such & F, O, Br, OH CF3, NO2,
CN, OCF3, oxo, O (C -0C6)-alkyl,

(C -C4)-al koxy-(Cl1-CA4)-al kyl, S-(C1-C6)-al kyl,

(Cl 06) al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,

= %ﬂ&%r@ai]abém (e %ﬁgyﬁ oo hiinbersd prgpoy, bi-, ti-or

25 mﬂ?ﬁ%gch@ Qv}n@ﬁ}na bgﬂlbertomTkroﬁ%&s s&iédted oM the group
R76, R7 78 in ependen |y of one another H,

(CL- cs)ofanlxmn nitsged andnfianshay he rivpsyateth R additionally be

ndependent f one_anot i.onal | et

Lhe- ni (PBguHed esr%n? §r AR ihe ATV ARENRSERE Lt s o,
b «Ch-

P o00T DK HAIGN Q0BT ARANC CORIRAI LT CiPaliyl, hydroxy-(C:

m
conpr i senalkylfaxos GEXRBB: EQMRQ&KR39)thdrﬁéy,é¥(%Qﬁ{49ﬂ NH,

mgfmc@‘ﬂi&{y%c%@x%{%b aﬂ&l)@&‘{) Qze 3 S&E 3 05k {Gi-Co)ralkyl; or the

the casgngshaem nhayi b lifked (SA-1B1 KY(RABS; B is not an
aromatic rad| cal, not a cycloal kyl radical, not an

al k- 2- en- -yl rad|cal and not a cycl oal k- 2 en- 1-vyl
r l uded for the
53%5‘3%&6 %WA&% ﬁ(3o’un #g%n% ?ﬁgcl aim1, wherein

B haS tlh&eﬁeﬁﬂér@l\gﬂdf@nﬁem'th@,-(CBO'D alkyl;
hydr oxy- (C, -C4) -al kyl, (C, -C8)-al kyl,
(@r-C4)-al koxy- (G -C4)-al kyl, (C2-C8)- alkenyl,

(%3@61@“(%5%@{#%;0 10-_msrrb_ered nono- , bi -, tri -

or spirocycélic aromatic ring which may conprise
0 to 4 foehéndeptientlyof ot antter optidriadly tegethep with th& yig@gen atom to

¢} oneh hepare Saridey ek mampg ed oy b AEwG fropybe nitrogen
fol | owm S ' < s ’ .
(C - CG)di%Pk}yP;E%B %‘%{ﬂblﬁi%e) ('_):-élf%}?e’r BEterdafoins M5 the §fup of NH, N-(C,

(C, - C4)Calalionyoxiyeen &) sudfuky! , hydroxy- (C, - C4)-al kyl,
oxo, CQ(R37), CON(R38)(R39), hydroxy, COQ R40),

L a bond, (C,-C;)-alkylene;

Q N(R53")(R54%), a 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, OCF3, oxo, O-(C;-Cg)-alkyl,
(C-Cy)-alkoxy-(Ci-Cy)-alkyl, (C,-C¢)-alkyl, (C,-Cg)-alkenyl, (C,-Cs)-alkynyl,
CO(R44), (C(R45)(R46)),-R47, CO(C(R457)(R46")),-R48;

R44 H, (C,-Cg)-alkyl;

R45,R45°, R46, R46’
independently of one another H, (C,-Cs)-alkyl, OH, (C;-Cs)-cycloalkyl, (C-C4)-
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20 N(R41)CQO(C,-C6)-al kyl, N(R42)(R43), SO2CH3; or
where the ringsystemmy be |inked to A by =C(R43").

w@200/0e3apound as clainmed in claim1l1, wherein BCTYEB200Te01213

foll owi ng neani ngs: H, hy#h2oxy-(C, - C4)-al kyl ,

(C -C8)-al kyl, (C -C4)-al koxy-(Cl-C4)-alkyl, a 3 to 10
25 nmenbered nono-, bi- or spirocyclic nonaromatic ring
whi ch nmay conprise O to 3 heteroatons selected from

the grof [ OXY g nitrogen and sul fur, where the
ring syike "ﬁnf@;@‘gggﬁy%’i onal Iy be substituted by F, O,

Br, CF3, N2, CN, (C1-C6)- alkyl, 0-(C-C8)-alkyl,

(C C4) - al koxy-(C, -C4) -al kyl hydroxy (G -CA)-al kyI
0xd P oopﬂ@rpder@zm(fmsyre@h@w Thgschs Gx3,6: COO( R40)

N(R41) CO(C, -C6) -al kyl , 30 N(R42) (R43) or SO2CH3; or
where the ringsystemmy be linked to A by =C(R43').
WRLNKAB093365 PCT/ EP2007/ 001213 155 4. A conmpound as
claimed in claim]l, wherein B has the fal

meani ngsdepenrq&a%szﬁmte@npthetﬁﬁr & RyC1-Gsalkyl, &QN&WRSO)
C 1 .
(Ci %?Rﬁgéégﬁ/ oc;&}%ﬁ@ﬂg CHIRSH, §o};191e en H@ﬁ%ﬁrﬁagxﬂbered ring

nmono- , naromat? c
conpri ssys®mt lmvi’ng:{) focd katerattons ssletted trech the gmdphﬁ‘}gr(bami S, which

of o en, nitro and sul fur re the ring syst

Ry Adamey B%'%Hhsvt%ff@ by AR e B g;?@fovengs jtuents' P, C1 Br, CFs,
(C -C6) I Do

(c C4)CI§I cg)%n(yi '(@glt@;}l!(yl (C1-Cy- all?Oéy o) Ia&y] CO(R56),
0Xo, CG()RS@H hydr oxy, N R41)Cq0 Co) - al kyI or

S02CH3. 10 5. A conpound as clained in clains 1 to 4,

in which Qis: QNR5S3 )(R54") or a group sel ected

fl‘}@@ INSIN NSll‘Rﬂ R|§§3R56\| N N R53 \ R53" where the
groups may, apart from R53', each optionally be

subst i tindemtndgntkyred ope amjh@H](EHﬁs)-alkgl radicals F, OH,
oxo, (C,-C8)-al kyl, 0-(C, -Cg)-alkyl,
(O C4) - al koxy-(GCi-C4)- al kyl :

R49 and R50

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-(C;-Cg)-alkyl, oxygen and sulfur;

RS53, R54,R53°, RS54’

independently of one another H, (C;-Cs)-alkyl, (C;-C4)-alkoxy-(C;-Cy)-alkyl,
(C5-Cg)-alkenyl, (C3-Cg)-alkynyl, CO(R57), (C(R58)(R59))4-R60,
CO(C(R61)(R62)),-R63, CO-(CH,)p-O-(C,-Cg)-alkyl; or R53 and R54 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, CF;, CN, O-(C,-Cg)-alkyl, (C,-C¢)-alkyl, CO(R64), oxo,
OH, (C,-Cy)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-C4)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO»(R71), SO(C,-Cg)-alkyl;
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R53" H, (C, -C8)-alkyl, (C(R58)(R59))q-R60,
(C -4)-al koxy-(C,-C4)-al kyl, (C3-C8)-al kenyl,

wQ aBvag3zeal kynyl, CO (C, -C8)-al kyl, CO (CH2) oP€DEPI07/001213

-C6)-al kyl, 20 COC(R61) (R63))rN(R76) (R77); R54' H,

(C -C8)-al kyl, (C(R58)(R59))q R60,

(C -C4)-al koxy-(C,-C4)-al kyl, (C3-C8)-al kenyl,

(C3-CB) - al kynyl or WD 2007/093365 PCT/ EP2007/001213
156 R5§ ? Rg k. formtogether with the nitrogen atom
t o whi ¢h” hey’>are bonded a 4 to 10- nenbered nono-,

bi - or spirocyclic ring which, apart fromthe nitrogen
atom may conprise 0to 3 addi tional het er oat oms
sek¥6®Red from the group of oxygen, nitrogen and

dai 11 AP S AR RS (GG MV S, e,
CN ) - OIGL . kyIC 84(Cal E8I) i k)élrox C, -C4)-al kyl
A oX = - )
ol 7. 861 B, REdoRGROG, RS, oMoy S, RIS R71) -
glt();e?(?9 ?eddlewﬁaf%% EX st Mﬁ' ():é)l%hg)lal med in clains 1
torb5, in which Qis: 10 N(R53)(R54) or a group

selected from6NO N, R53" \R53" where the groups may,
ap% ad B{R R53', each optionally be substituted by one

o I Syl P PO it y Rl ot g 5
conpounderabered eing®didhy apzirafrﬂiﬁ the hiGrofen eittﬁm\[\lhiagz lalsQ cofiprise 0-1
\R53" 20 ere the gr.oup apart fromR

opt i onalrt ‘H@teé%g?l? terfrb@e B{P‘H?rﬂf N3, Nngggcg}alhﬁleoxygen and sulfur;
radicals F, OH oxo, (C -C8)-alkyl, 0-(C, -C8)-alkyl,

(C -C4)-al koxy-(Cl-C4)-al kyl. 8. A conmpound as cl ai rred

i m,any irelepaidanthsof ote@mndther 6, Wi 8+, 96;2007/ 093365

PCT/ EP2007/ 001213 157 the radicals R53 and R54' have

the foll ow ng nmeani ngs:

R60, R63
independently of one another OH, F, O-(C,-Cs)-alkyl, CN, COO(R78),
N(R74)CO(C,-Cg¢)-alkyl, N(R76)(R77), CON(R72)(R73), SO,(C;-C¢)-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, OCF;, oxo,
0O-(Cy-Ce)-alkyl, (C,-Cy)-alkoxy-(C-Cys)-alkyl, S-(C;-Ce)-alkyl, (C,-Cs)-alkyl,
(C;-Ce)-alkenyl, (C3-Cs)-cycloalkyl, O-(C;3-Cs)-cycloalkyl, (C3-Cs)-
cycloalkenyl, O-(C;-Cg)-cycloalkenyl, (C,-Cg)-alkynyl, N(R76)(R77),
COO(R78), SOy(C,-Cg)-alkyl and COOH,;

R72,R73,R74,R76,R77,R78
independently of one another H, (C,-Cs)-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
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i ndependently of one anot her (Cl-C8)-alkyl,
(C(R58) (R59))qg-R60, (C -C4)-al koxy-(C,- C4)-al kyl; or

wWR2®7/093365 R54' form together with the nitrogenP@r/@r200T001213

which they are 5 bonded a #54t o0 10- nenbered nono-, bi-
or spirocyclic ring which, apart fromthe nitrogen
atom may conprise 0 to 2 additional heteroatons
selected fromthe group of oxygen, nitrogen and

S R A8 BT Sl ARSI g or o, -
(G - %)Célawl,,ox@gé@n@lﬁml kyl, (C,-C4)-al koxy- (Cl-

C4) - al kyl, hydroxy-(Cl-C4) - al kyI , 0x0, CO(R64),

hydr oxy, N(R67)CQO(Cl-C6)-al kyl, or 10

et sty OGP L

menber ed nono-, - or spirocyclic ring which may
conpri se one or m)re heteroatons fromthe group of N,
0 WIS, and the 3-12 nenbered ring may conprise
further 15 substituents such as F, d, Br, OH CF3,
N2, CN, OCF3, oxo, O (Cl-C6)-alkyl, (Cl-C4)-
al ihob(qea(SEWhéYé)L 3l (kiyJC;) alkyle@e)B &l doybn a(oﬁh{i@ﬁadiedlkmwcycloalkyl
(C2-C6) - al kyn 76) ( R77), and

ré%%‘oﬂ?ﬁcﬁna?éﬁlgreé‘rh% afliga r@faev 16% Y!sradrcﬁk and

4b R Rb4' / 1-1 CN N 53" N

Vl\,gd% ERINE gAY %m“? WO 2007/ 093365
PCT/ EP2007/ 001213 158 10. A compound as clained in
any of clajns

1CO pounci as cla1me8 in cla lvwv?/herem% kas?he ?ollowmgO mce)amrl}lgs
R N
B H, hydroxy-(Cl-C4)-alkyl, (C|-Cg)-alkyl, (C1-C4)-alkoxy-(C|-C4)-alkyl, (Cz-Cs)-

alkenyl, (C5-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
substituted by one or more of the following substituents: F, Cl, Br, CF3, NO,,
CN, (C;-Cg)-alkyl, O-(C,-Cy)-alkyl, (C,-C4)-alkoxy-(C;-Cs)-alkyl, hydroxy-(C;-
Cy)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R41)CO(C,-C¢)-alkyl, N(R42)(R43), SO,CHj; or where the ringsystem may
be linked to A by =C(R43").

A compound as claimed in claim 1, wherein B has the following meanings:

H, hydroxy-(C,-C4)-alkyl, (C;-Cs)-alkyl, (C,-Cy4)-alkoxy-(C,-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, NO,, CN, (C;-Ce)-
alkyl, O-(C,-Cg)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-Cs)-alkyl,
ox0, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Ce)-alkyl,
N(R42)(R43) or SO,CHj3; or where the ringsystem may be linked to A by
=C(R43").



R53" 11. A conmpound as clainmed in any of clains 1 to
8, in which OGL-Qis: OOR54" R-/ NCNR53 ~R53

WG 2002/09336onpound as cl aimed in any of clai ns RCT/8PR)7/001213
in which OGL-Qis: O NREF 10 13. A conpound as
claimed in any of clainms 1 to 8 which OGL-Qis: 0---
N R53'/ WD 2007/093365 PCT/ EP2007/001213 159 in which
R53' has the foll owi ng nmeani ngs: R53" H,

4. gg ggAg{)xE J)Und(ag(cﬁ%i}& ﬁségufrrﬂ (%%ge‘reag has tk ollo’wing meanings:

(C3-C8) - al kynyl CO(Cl 08) al kyl ,
CO ( R6I)i ;Cl- @/I 5
O ¢( yqrmmz ¢ Q@F@#laxl( 7759)-alkgyl, (CorCap-atkauefenEeralkyl, a 3 to 10-

of one o A . . :
O (d- d@?‘%% IQORI-(, IBJI'EB é@f%@ckgﬁg%q%?&c ring which may comprise 0 to

5 S02( C1-Thgtermbioytls,seletéd Hdnnheigesupch Nmpgeay altiogen iaﬁtgsulfur where the
whi ch may conprise one or two heteroatons from

gr oup dﬁng\l"’ys@“h‘ﬁéy addidenpllyhs SBW“\*F@%EFe@M@E@ (%P@)haékyl O-(Cy-

o' (c PHAPIET Bl €l e deafo R Pty oo coman

CO- al kyhydamd, BOR4 DICOTE) -Ca)-kikiy, oﬁSOi@H; A conpound as
claimed in any of clainms I to 13, in which R27 is H

10 5. A compound as claimed in claims 1 to 4, in which Q is:

N(R53”)(R54°) or a group selected from

& &
L8 e B

where the groups may, apart from R53°, each optionally be substituted by one or more
15 of the radicals F, OH, oxo, (C;-Cs)-alkyl, O-(C,-Cg)-alkyl, (C,-C4)-alkoxy-(C;-Cy)-
alkyl,

R53’ H, (C,-Cg)-alkyl, (C(R58)(R59))q—R60, (C,-C4)-alkoxy-(C;-Cq)-alkyl, (C3-Cs)-alkenyl,
(C3-Cg)-alkynyl, CO~(C,-Cy)-alkyl, CO-(CH,)y-O-(C1-Ce)-alkyl,
20 CO(C(R61)(R62))N(RT6)RT7);
R54’ H, (C)-Cy)-alkyl, (C(R58)(R59)),—R60, (C,-Ca)-alkoxy-(Cy-Ca)-alkyl, (C3-Cs)-alkenyl,
(C3-Cs)-alkynyl;

or



20

20 15. A conpound as clained in any of clains 1 to 14,
in which A Ais a bond or a linker having | to 4

wWorRII®93I365 where the menbers are sel ected fronP€hEP2007/001213

group consisting of 0, SO2I56N(R31), CO C(R32)(R33),
C(R34)=(R34'), C=Cresulting in a chemcally
reasonabl e radical, where 25 the |linker has no COO
or O-CO groups. 16. A conpound as clained in any of

RS3' G IRER: forkC #é?ﬁ'volt%'u %ﬂrc@ehé@? Poggfi&@&rze%g Biiffsd aigo 10-

%er&@bﬂmoﬁbﬁ@H—ar sﬁi(r&élﬁl)le-ﬁhg wWhihOiparGirm tkdH2itrobrCQidm, may
C((CH3 -CH2 WO 2007/ 093365 PCT/ EP2007/ 001213 160
@q@pr@e@to Riaddisonalheianyatams gslesterl frpm thegppupotpiygen, nitrogen and

e S A ..o

0©FEDN@3dCN$(®1|-@é)WU® (eﬂ-fspﬁlkﬂ' efw&)lalmyl(@l (I4r)l-alMyll dydroxy-
t he meapi ngs

df1dneé aHfafbtorsefC&Rqﬂ) @)N(%ﬁ)(ltﬁ@dlyd&sx glqg;qm) P W rcoci-co-

kyI (G -Cg)-al kyl,

q&@cﬁﬁ(‘ég) e@FYS?g@ C(%Qdk? |nyI, (Cl-C3) - al kyI en- 10
(C3-C6) -aycl oal kyl, CO (C1-C6)-Al kyl,
(C(R 2)(R13)),, - (XR14) (C2-C6) alkynyl-QRI4"); R12,
Rl&cb R?@W&Qﬂﬁlhﬁédmcl@ﬁ% B8, e whidh @ 66 - C8) - Al kyl ;15

i ndependent|ly of one anot her H,
(Cl Co) - Al kyI X 0 1,2,3. 20 18. A conpound as
cl ] f 3 oto 17, in which R27 is H
géqg%d),&k% fAPURS Q‘S?%?‘n%a’ in any of clains 1 to 18,
in which B h s the meani ngs: B (Cl-C8)-al kyl,

hydr oxy- (C ¥ - C4) - al kyl

-C4)-alkyl /la 3 to 7 nber d rmnocy lic nonaromatic
ring, whi y conprf’se s s fromthe
group of N, S, hered ring

~ R53'

b

where the groups may, apart from R53", each optionally be substituted by one or more
of the radicals F, OH, oxo, (C;-Cg)-alkyl, O-(C;-Cs)-alkyl, (C;-C4)-alkoxy-(C,-C4)-
alkyl.

A compound as claimed in claims 1 to 6, in which Q is:

N\
R53

3

where the group may, apart from R53°, optionally be substituted by one or more of the

radicals F, OH, oxo, (C;-Cs)-alkyl, O-(C,-Cs)-alkyl, (C,-C4)-alkoxy-(C,-C,)-alkyl.

A compound as claimed in any of claims 1 to 7, in which



10

20

30 may additionally be substituted by F, d,
(C-C6)-alkyl, O(Cl-C8)-al kyl, (Cl-C4) WO 2007/ 093365

weaN/EP3607/ 001213 161 al koxy- (G - C4) - al kyl, PCT/EP2007/001213

R60

hydr oxy- (Ci - C4) - al kyl, oxo]57hydroxy. 20. A conpound as
claimed in any of clains | to 19, in which B has the
nmeanings: 5 B (Cl-C8)-al kyl, hydroxyl-(Cl-C4)-al kyl,
(Ci -C4)-al koxy-(C i C4) al kyl, a nonocyclic

. agggfosi,ﬁ&n\lagmgl i Ehd fopgawgmggnw{ggt O AU
additionally be substituted by F, O, (C| 08) - al kyl .

0- (G -C8)-alkyl d Cl-c4 hyd .
2 indopcadanby ah Bheanaibal(Celo ek H GO BRI RGO ! Ab ) alkgxy-(Ci-

\ME ?glkyill'%r 'ﬁ%&&&n%Sg’zfo as(fgt%F]He%P gvgtﬂ etl?eZ 19{)%# mﬁrgi tP g\ﬁ'{l}% t‘ﬂgy are

2%36&9&3@&51 (PGfEhﬁEB&GGﬂérQQ,]El& splio2y dbic Sin@ whith, aparifroR the
NOL-Q(lc) i.n whj ch the neani ngs e: A
a Tieeasn ona, m%mprrﬁs\ﬂ 'Ag afdtionsl heisipripms S%]ﬁ@?ﬁ@ﬁéﬁe group of

TERREL offdish ShEGHRH AQIUAINEINPTR U5 Sk RliRpally be

c hrabstitated Yy Fe@E BrabNe CFadCeéls)-alkyl, O-(C,-Cs)-alkyl, (C1 C4) alkoxy (Cy-
Cyq)-alkyl, hydroxy-(C,;-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C,-Cg¢)-alkyl, or
S0O,(C,-Cg)-alkyl;

OH, F, CN, 0-(C;-Cg)-alkyl, N(R74)CO(C,-C¢)-alkyl, SO,(C,-C¢)-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, CF;, NO;, CN, OCFj, oxo, O-(C;-Cg)-alkyl, (C;-Cy)-
alkoxy-(C,-Cy)-alkyl, (C,-Cq)-alkyl, (C,-C¢)-alkenyl, (C,-Cs)-alkynyl, N(R76)(R77) and
S0,(C,-Cg)-alkyl;

A compound as claimed in any of claims 1 to 8, in which O-L-Q is:

| \ P
o o)
54'
R™\ j K/ r
N AN
F|253' R N

/
53'
R

|
5@ .
N Q\N ~R%



10.

11.

12.

13.

R31 i ndependently of one another H, (C, -GCs)-alkyl;
R32, R33 10 i ndependently of one another H (C

WO 2@6)09mbkyl , OH O (C -C6)-al kyl. 23. A proceBET/ER2007/001213

prepari ng conpounds of thel¥ornmula | as clained in any
of claims 1 to 22, including the steps: 15 i)
reaction of an aromatic ortho-am no carboxylic ester
of the general fornmula (11) wth dinethylformm de

di hyl acet al . give .t he LI eS ,Lhg am nal of
¢ HE ESonr SR Py b et M ER I B SRS 2R 87
A X B OCH3 H3C OCH3 B/A OCH3 2 NH2 R2 N (I1) /
(rrry /o -CcHs 20 ii) reaction of the resulting
amnal (I11) th a substituted primary arapati c am ne
WO 2007/ 093365 PCT/ EP2007/901213 163 to gijve a fused
pyrim di no urt her
reaction, rmula I: R
R OH2 R R2

H1 Q(I)

A compound as claimed in any of claims 1 to 8, in which O-L-Q is:
! 0
54'
R™\ j (/ A
N N
| 53 R
R .

A compound as claimed in any of claims 1 to 8, in which O-L-Q is:

o/

53

A compound as claimed in any of claims 1 to 8, which O-L-Q is:

O/

53
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R CH 5 3 24. A nedi canent conprising one or nore of
t he conpounds of the fornmula | as clained in one or

woreg/oed3ex| ai s | to 22 or prepared as cl ai medPCTYERI0a7/001213

14.

15.

16.

23. 10 25. A nedi canent coh¥rising one or nore of the
conmpounds of the fornmula | as clained in one or nore
of clains 1 to 22 or prepared as clained in claim23
and one or nore active ingredients which have

benef Sl QW met abol i ¢ di sturbances or

dllgé$V (5c r@%3 %&%gb SUENSFENBh. 15 26. A nedi canent
conpri sing one or nDre of the conpounds of the fornula
| as claimed in one or nore of clains

i e i o SrkallponneCe-alkyl, (C-Co)
d
of 1 he HamEIGEE A ¢ GACH FRIE G LR E-caPat

one Or(DDKHR@HXRbaDm&Rléxn72@ or prepared as cl ai ned
in claim?23 and one or nore lipid nodulators. 28. A

medi canment conpri sing one or nore of the conpounds of
the formula | as clained in one or nore of clains 1

o 2045, ant ranpenieaty QEATBIAROELE. 34 o007/ o121

164 29. The use of the conpounds of the fornula I as
clai med_in_one prepare

aReY ai AEdFiPr (QI 516)1?15231 N&R'/"t)ﬁ@(?r @a)r?h‘sti‘t SQﬁ@;’ dre)-alkyl, 3 7
pr eventd’l@l‘ﬁbfﬁgd g‘{oﬁf}%gﬁ ?‘m hlélﬁtngy ggﬁbt‘_?sﬁr@l%%p 9\!\/? ﬁ%&h@%ms from

gl ucose I'za ISO ders e use o
conpounts guptofid, Ooarm8,and thes3- neentbeeed ringofuether subwtiteents such as

Por Ct nd wleabnehe Givnbr Otedeneiioh Gr-Car sbpuciG Stk (c-
whi ch |@2ghgp @gbgte ?F&?lan0|ved | o 31. The use

of the c mula | as claimed in one or
nor e of clalns | to 22 or prepared as clained in
claim 23 for the treatnment and/or prevention of

Di AB6hBsund®Icldiineg irate) dftkimequell agnasserci at ed
thereMAth 32. The use of the conpounds of the fornula

as clained in one or nore of clains 1 to 22 15 or
$ﬁregPﬁs clainmed in claim?23 for the treatnent
or prevention of dyslipidem as and the sequel ae
thereof

A compound as claimed in any of claims 1 to 14, in which A

A is a bond or a linker having 1 to 4 members, where the members are selected
from the group consisting of O, SO,, N(R31), CO; C(R32)(R33),

C(R34)=(R34"), C=C resulting in a chemically reasonable radical, where

the linker has no CO-O or O-CO groups.

A compound as claimed in any of claims 1 to 15, in which

A is a bond or a linker selected from the group: O, CH;, CH(OH), CO, CH,-CH,,
0O-CH,, CH=CH-, C(CH;3)=CH, CH(OH)-CH,, CH,-CH(OH), C((CH3),)-CH;-
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33. The use of the conpounds of the forrmula | as
clainmed in one or nore of clains 1 to 22 or prepared

w@g00clogd3ned in claim?23 for the treatnent and/PCT/EP2007/001213

17.

18.

19.

prevention of conditions 2060associated with the

met abol i ¢ syndrone. 34. The use of the conpounds of
the formula | as clainmed in one or nore of clainms 1 to
22 or prepared as clainmed in claim23 for the

ascact S0t e b (a1 3607 LHFE e CRERS G 0-c-¢

as cl ai )(@}g;)eca@(r; O®RCH )9f CébaO[@Hz'LCTEOJ 29- N(CHj;)-CH,, N(CO-
prepared as claimed in cI3a|m23 in conbi nation W th
at | eadiHo®dlf urt her active ingredient for the
treatnment and/or prevention of disorders of fatty acid

nmet abol i sm and gl ucose utilization disorders. 30 36.
Thee cotiforid ds R edROANYET cRsmS | 3 18dn WhidhtBe Bleafi@ESaref
claims | to 22 or prepared as clainmed in claim?23 in
conbi nation with at | east one further active

gg]r?{q ,,f ..t he WO 2007/ 093365 PCT/ EP2007/ 001213

1 gat ment’ and/ or prevention of disorders in which

insulin resi n is involved e of th
Comouneependafil S annetpee st B cp s, GG KEF ARV, B 0 atkoxy-
or pr ere@F €9)-aRyl, @é@CE‘}Bﬂk}l’ln(C‘il(%')mk%ﬁyl' conbiigail, (tljl, C3)- alkylen-
with at [east one further active ing red2 ent for

tr eat néﬁt Cah@b/crbcvallgde@@f(ﬂmﬁa) dﬂkﬁH&Rﬂ PR BY)«- Q(Ibmc(éésfla)

for ﬂ Ggag d| cament conprising one or nore of
t he co sclai med in one or nore of clains 1

to 22 or prepared as clainmed in claim23, which
conprises mxing the active ingredient with a
pharmaceutically suitable carrier, and 10 converting
t R, Rilgture into a formsuitable for adm nistration.

independently of one another H, (C,-Cg)-Alkyl;
R14,R14"  independently of one another H, (C,-Cs)-Alkyl;

X 0,1,2,3.

A compound as claimed in any of claims 1 to 17, in which
R27 isH.
A compound as claimed in any of claims 1 to 18, in which B has the meanings:

B (C1-Cy)-alkyl, hydroxy-(C,-Cys)-alkyl, (C;-Cs)-alkoxy-(C-Cs4)-alkyl, a 3 to 7
membered monocyclic nonaromatic ring, which may comprise 0 to 3
heteroatoms from the group of N, O and S, and where the 3-7 membered ring
may additionally be substituted by F, Cl, (C;-Cg¢)-alkyl, O-(C,-C¢)-alkyl, (C,-Cy4)-
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alkoxy-(C,-Cy)-alkyl, hydroxy-(C,-C4)-alkyl, oxo, hydroxy.
20. A compound as claimed in any of claims 1 to 19, in which B has the meanings:

5 B (C-Csg)-alkyl, hydroxyl-(C,-Cq)-alkyl, (C;-C4)-alkoxy-(C;-Cs)-alkyl, a

monocyclic nonaromatic ring selcted from the group:

A G O ()

IO NG

O O
PN
SO ILs,

— z __/

10 where the ring system may additionally be substituted by F, Cl, (C;-C¢)-alkyl, O-
(C,-Cg)-alkyl, hydroxy-(C,-Cy)-alkyl, oxo, hydroxy.
21. A compound as claimed in any of claims 1 or 20, in which

15 R2 is H.

22. A compound as claimed in any of claims 1 or 21, which has the general formula Ic
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in which the meanings are:

A’ a bond or a linker having 1 to 5 members, where the members are selected from
the group consisting of O, S, SO,, N(R31), CO, (C(R32)R(R33)), resulting in a

5 chemically reasonable radical;
R31 independently of one another H, (C,-Cs)-alkyl,

R32,R33

10 independently of one another H, (C,-C¢)-alkyl, OH, O-(C,-Ce)-alkyl.

23. A process for preparing compounds of the formula I as claimed in any of claims 1 to 22,
including the steps:
15
i) reaction of an aromatic ortho-amino carboxylic ester of the general formula (II)
with dimethylformamide dimethyl acetal to give the corresponding aminal of the

general formula (I1):

\ 3 0]
X
/A /N—< A X

B \ / OCH, H,C OCH, B/ \ / OCH

() i 7
() <N——CH3

cH/

3

20 ii) reaction of the resulting aminal (IIT) with a substituted primary aromatic amine
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24.

25.

26.

27.

28.

WO 2007/093365 PCT/EP2007/001213
163

to give a fused pyrimidinone, and

1)  where appropriate further reaction,

resulting in compounds of the formula I:

A medicament comprising one or more of the compounds of the formula I as claimed in

one or more of claims 1 to 22 or prepared as claimed in claim 23.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 22 or prepared as claimed in claim 23 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 I as claimed in
one or more of claims 1 to 22 or prepared as claimed in claim 23 and one or more

antidiabetics.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 22 or prepared as claimed in claim 23 and one or more lipid

modulators.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 22 or prepared as claimed in claim 23 and one or more

antiobesics.
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29.

30.

31.

32.

33.

34.

35.

36.

WO 2007/093365 PCT/EP2007/001213

164

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 for the treatment and/or prevention of disorders of

fatty acid metabolism and glucose utilization disorders.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 for the treatment and/or prevention of disorders in

which insulin resistance is involved.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 for the treatment and/or prevention of Diabetes

mellitus and the sequelae associated therewith.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 for the treatment and/or prevention of dyslipidemias

and the sequelae thereof.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 for the treatment and/or prevention of conditions

associated with the metabolic syndrome.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 22
or prepared as claimed in claim 23 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 22 or prepared as
claimed in claim 23 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 22 or prepared as

claimed in claim 23 in combination with at least one further active ingredient for the
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treatment and/or prevention of disorders in which insulin resistance is involved.

37.  The use of the compounds as claimed in one or more of claims 1 to 22 or prepared as
claimed in claim 23 in combination with at least one further active ingredient for the

5 treatment and/or prevention of obesity.

38. A process for producing a medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 22 or prepared as claimed in claim 23, which
comprises mixing the active ingredient with a pharmaceutically suitable carrier, and

10 converting this mixture into a form suitable for administration.



