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WD 2007/ 093363 PCT/ EP2007/ 001211 1 Novel
azacycl yl -substituted aryl thi enopyri m di nones, process

wo ov07t0bs363 preparati on and their use as nedi CROEEPH07/001211
The invention relates to azhacyclyl-substituted
aryl thi enopyri m di nones and their derivatives, 5 and
their physiologically tolerated salts and
physi ol ogi cal |y functional derivatives, thei r

re
Noveg %gg 386‘ n{éﬁt E’?ﬂ%eéﬁvﬁ nF(félﬁéonpeﬁ,?Pr%cassqg heir Ofrelpﬁratlon and
the|rld’s‘da§1iﬂeﬂibamenlt§3 derivative, and the use of the

azacycl yl -substituted arylthienopyrimdinones of the
i nvention and their derivatives as nedi canents. 10

The EQWQH @g?te ﬁ%a?*c&%l%&%ﬁgpt%fl gﬁ@{h{"énog}?ﬁrﬁfﬂ? o%%? ar]i(PthEitP %erlvatxves

azacycly i enop I none

and théiephiysitdodivalyi tolesatetesaits labc!Eﬁhysiblbgi@alliyl’tﬁﬁﬁhinabdmivlaﬁ%sl, their
and having a pharmacol ogi cal effect have been
prepagaliqiy m‘gg@amﬁntﬁ KeMBFiFigg atalpgst o, a@cyqlblrs@tétﬁfgd@rylthlenopyrlmldlnone

of th%ﬂ%%&%noo‘}%é‘h%ngﬁéfér ARERe use of the 1zac%clyl dsubstltu%ed

am nopheny hi enopyri mi errvatives as
aryltivErd pRRiimidind@g @ itlst iavémiontaheé theiradetivetines @f medeameyts.
di abet es, depressions and anxiety states. WO 15
03/ 033476 di scloses bicyclic pyrimdone derivatives

Com 'd@ginﬂrbrgéfm ﬁ%vérﬁh%&e& Rlth O&; gé;fc 1fsQbstithB

r eat ment sity, 80 di scl oses
arylthiatmparinddanowtand els:nsdﬁrnvatn%s dascrieHirRhe pmfstxagxpphemmn and having a

Fur her .c n Vi n ant a i c effect
phariiolqiical £ TER Prepeegricatsher i e nEioB gt sy 1ob SETTHIes he
WOP05/R62 54 ltdeg@rmggt(ﬂsaml}(%ggl%%%g ri{f28A08Z kB ves as MCH R1

W?2005103039 W2004024 01021577,

antagW)B(S(fo)Bﬁ6®4tmmﬁﬁ@m&ﬂm®et%mw9©62mrﬁl anxiety states. WO

O3/O%§gg g)%%)s éy%%gg%%thvﬁ%%g gg\gégs)gl%% Rlzagltaﬁqgistic effect for

the treAMRAL IbeV1RE aR@ T 09/038180 Bibd16%E 1R anP HQWativETsuitable as MCH R1
conpounds which bring about a weight reduction in

antagenisteal s and which are suitable for the prevention and
treatnment of obesity and diabetes and of their
di verse sequel ae. Surprisingly, a series of conpounds

FurthehtGhipsmds hadigg b M@4tahiakbyistif effé@Hferl@@@éa@rhéntrM%b rlire
30 found. In particular, the conpounds are notabl e

descraheddn theguinr 8rh (exampes: MEPRA0SR4 7293 W ORA4OP IS 1t M@P@éﬂ@ﬁo”
wo@@%ﬁ‘%ﬁ%&%@@%@‘?; Wo2bb5035854UN 82002086729 069888245,

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.

The invention therefore relates to compounds of the formula I,



BSAXORRR/(NQ(1) N\ RRR in which the

nmeanings are 5 R, R', R1", R1"' independently of
woep@7amsther H, F, G, Br, |, OH CF3, NO2, CNeCREFB)7/001211

O (C-C6)-alkyl, O(C -C4)2al koxy-(C,-C4)-al kyl,

S-(C -0C6)-al kyl, (C -C6)-alkyl, (C2-0C6)-al kenyl,

(C3-C8)- 10 cycloal kyl, O (C3-C8)-cycl oal kyl,

(C3-C8) -cycl oal kenyl, (C2-C6)-al kynyl, (Co-C8)

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

N(R3) (R4), SO2-CH3, COOH, COO (C, - (6)-al kyl,

CON(R5) (R6), N( R7)CCXR8) N( R9) SOZ(RlO) CQ(R11),

(C(R12) (RI 3)) x- O(BA4 yRH, F, d, Br, OH,

CF3, N2, ON, ocF3] ofC 15 c4)-al kyl ,
S-(C, -06)-alkyl, (C.s ) - @) kenyl |
(C3- C8) - cycl oal kyl , RO ( ) al kyl ,

(C2-C6) - al kynyl, O (Co-C8)-al aryl,
CO(C, -C6)-al kyl; particularlg?preferably H F, d, Br,
CF3, CN, OCF3, O (C -Co)-alkyl, (C -C4)-al koxy-(C, -
) -alkyl, (C -C6)-alkyl; very particularly preferably
H F, d, O(C-06)-alkyl, (Cl1-C6)-alkyl; 20 where
in whiclefhe mddahihgabrel €ast two, partlcul arly preferably at
| east three or all radicals RI, Rl', R"™ and RL "'
are H R3 R4, R5, R6, R7, R9 independently of one
RI, l?ln erpH, (C -C8)-alkyl; 25 or R3 and R4, R5 and R6
ormlh%ependently of one another optionally together
with the nitrogen atomto which they are bonded a 5-6
menbered ring which, apart fromthe nltrogen at o

Hndepeods e} S0 SuBberIBT. € 1/ Q40 NCy, DGR eOCTCo-alkyl,
‘;\g ((gh %’&?AEB%L &‘F‘t LI 11( 15 ngéﬁ)gil{i\;iggcﬁ- N!é'ilgl,é’cz-gfi-alkenyl, (C3-Cy)-
cycloalkyl, O-(C3-Cy)- cycloalkyl, (C3-Cs)-cycloalkenyl, (C,-Ce)-alkynyl, (Co-Cs)-
alkylene-aryl, O-(Cy-Csg)-alkylene-aryl, S-aryl, N(R3)(R4), SO,-CH3, COOH, COO-(C;-
Ce)-alkyl, CON(R5)(R6), N(R7)CO(RS8), N(R9)SO,(R10), CO(R11), (C(R12)(R13))y-
O(R14),
preferably H, F, Cl, Br, OH, CF;, NO,, CN, OCF;, O-(C,-C¢)-alkyl, (C;-C4)-alkoxy-(C,;-
Cy)-alkyl, S-(C;-Cg)-alkyl, (C,-Cg)-alkyl, (C,-Cg)-alkenyl, (C;3-Cs)-cycloalkyl, O-(C;-Cs)-
cycloalkyl, (C,-Cg)-alkynyl, O-(Co-Csg)-alkylene-aryl, CO(C,-Cq)-alkyl;
particularly preferably H, F, Cl, Br, CF;, CN, OCF;, O-(C,-Cg¢)-alkyl, (C,-C4)-alkoxy-(C,-
Cy)-alkyl, (C,-Cg¢)-alkyl;
very particularly preferably H, F, CI, O-(C,-Ce)-alkyl, (C,-C¢)-alkyl;
where preferably at least two, particularly preferably at least three or all radicals R1, R1°,
R1’? and R1°”’ are H;

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

they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
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5 i ndependently of one another H, (C -CS)-al kyl, aryl;
preferably independently of one another H (C I

wo ggyAad3ky| ; R12, R13 i ndependently of one anoPOBEPH07/001211
(C -C8)-al kyl, preferably ihdependently of one another
10 H, R14 H (C -Co6)-alkyl, aryl; preferably
i ndependently of one another H, (C -C6)-alkyl; x O,
12345615R2HFCIBr,O—ICF35N02

qgﬁ‘ﬁ%g @nﬁ%&e@ ?éaﬁl“mpfg tgﬁgﬁug%)wﬁl N QY- Cg)qdlkﬁ4 z)xygen and

(sGHukH) - al kenyl, (C3-C8)-cycloal kyl, O (C3-C8)-
cycl oal kyl , (C3- Cs) - cycl oal kenyl , (C2- Co6) - al kynyl
(Co-CS) -al kyl ene-aryl, O (Co-C8)- alkylene-aryl,
RS lgga% N(RI 5) (R16), SO2-CH3, COOH, COO (C, -C6)-alkyl,
’ ’ (R17) (R18), N(R19) CO(R20), N(R2l)SX2(R22),
gﬁﬂdﬁ?ﬁdi’aml@@f %@)@)H&CT-%?QQ?%@%?;@Q: irdften&ent& of one
r, .1, , : , » ” -al Kyl ,
(%Qt-heﬂﬂf)g?m&g;ﬂl@(l'c, -c4)-al kyl, (G -C8)-alkyl,
(C2-C6) - al kenyl, (C2-C6)-al kynyl; particularly
preferably H F, d, Br, CF3, CN, OCF3,
R12,RIGBC, - C6) - al kyI (G -C4)-al koxy-(C, - 25 ¢4)-al kyl,

ver riicul arl referably H
@fe@en&@ &9? angter &géﬁ Lokghiot » qﬁerﬁ‘awﬂﬁl%m%dwvépgone another
particularly preferably H R15 R16, R17, R18, R19,

R21 30 independently of one another H, (C, -Cs)-alkyl;
or WD 2007/ 093363 PCT/ EP2007/ 001211 4 R15 and R16,

R14 g (CERaFb A MBI aeherttibe SR Ao bR HolCapp

they are bonded a 5- 6 msnbered ring which, apart from
the nitrogen atom may also conprise 0-1 further

x  Hbtle2,chttohs®:;from t he group of NH, N-(Ci-C6)-alkyl,

oxygen 5 and sul fur;

R2 H,F,Cl, Br, I, OH, CF;, NO,, CN, OCF;, O-(C,-Ce)-alkyl, O-(C,-C4)-alkoxy-(C,-C4)-
alkyl, S-(C,-C¢)-alkyl, (C,-Ce)-alkyl, (C,-C¢)-alkenyl, (C;-Cs)-cycloalkyl, O-(C;-Cg)-
cycloalkyl, (C3-Cg)-cycloalkenyl, (C;-Ce)-alkynyl, (Cy-Cs)-alkylene-aryl, O-(Co-Csg)-
alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH;, COOH, COO-(C,-C¢)-alkyl,
CON(R17)(R18), N(R19)CO(R20), N(R21)S0,(R22), CO(R23), (C(R24)(R25))-
O(R26);
preferably H, F, Cl, Br, I, OH, CF3;, NO,, CN, OCF;, O-(C;-Cs)-alkyl, (C,-C4)-alkoxy-
(C)-Cy)-alkyl, (C,-Cg)-alkyl, (C,-Ce)-alkenyl, (C,-Cg)-alkynyl;

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

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

in particular very particularly preferably H;

R15,R16,R17,R18, R19, R21
independently of one another H, (C,-Cs)-alkyl;

or
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R20, R22, R23 independently of one another H,
(G -Cg)-al kyl, aryl; preferably independently of one

wanaxhesded, (C, -C8)-al kyl; 10 R24, R25 i ndepePdEEP2097/001211

RI15

R20, RS

R24

R26

3

X

R27

X

R30,

of one another H, (C -C8)-atkyl; R26 H,

(C -Co)-al kyl, aryl; preferably H (G -C6)-alkyl; 15
x' 0, 1, 2, 3, 4, 5 6; R7 H (G-C6)-alkyl,
preferably H 20 X S, 0, C(R30)=C(R30"); preferably S,

I preferably S; R30, R30' independently
i RERITAARE PR L S R B et

Gﬁﬁﬁ;mo@pér@en@bf @iekambther and optlonally together with the nitrogen atom to
- -aIkox@% -al kyl, $(C, -C6)-al kyl,
(\@11(;1@3'96;' greklgqnde% (@;m pqgg ,Wg wh(lqlgam fromghe nitrogen atom, may

%@l %Iﬁcycl o%g%n@ ro{t@ls %@Ht‘ﬁ Igyou)l/pl of NH (Cl C¢)-alkyl, oxygen

thilsolfad ly substituted with F, :
O C -Co6)-al kyl, (C -C6)-alkyl; preferably H F d,
Br, CF3, O (C, -Co)-alkyl,
h-f43 - al koxy-(C, -C4)-al kyl, (C -C6)- alkyl;
particularly preferably H F, d, 0-(Cl-C6)-alkyl,
(iﬁ?depeﬁdenalykﬁbne aﬁiﬁharé{ MCp&i)-alkyl, aryllyprefemsbeyr mdépentent af one
bon E‘&; é: having 1 to 8 nenbers, where the
Lokt ed 11om t he group WD 2007/ 093363
PCT/ EP2007/ 001211 5 consisting of 0, S, SO2, N(R31),
CO C(R32)(R33), C(R34)=C(R34'), cycloal kyl ene,
|Br2éfer ably cycl opr opyl ene, C= C, resulting in a
m c reason di preferably a bond or a
&%8?‘?%& ofign& a3Qy %ﬁﬁéﬁ‘bgg)s alkgbere the nenbers are
sel ected fromthe group consisting of 0, SO2, N(R31),
CO, (C(R32)(R33), R34)=C(R34'), CC, 5 resulting in
d dkerGep-alklyls ardaprefeadbll e Hy Eai-Catalkydarti cul arly
preferably a bond or a linker having 1 to 5 nenbers,
where the nenbers are selected fromthe group
apnsp st ung @f 0, SO2, N(R31), CO ((R32)(R33), C= C
resultlng

H, (C,-C¢)-alkyl, preferably H;
S, O, C(R30)=C(R30); preferably S, O; particularly preferably S;

R30’

independently of one another H, F, Cl, Br, I, OH, CF;, NO,, CN, OCF3, O-(C,-C¢)-alkyl,
0O-(C-Cy)-alkoxy-(C;-Cy)-alkyl, S-(C;-C¢)-alkyl, (C,-Cg)-alkyl, (C,-Ce)-alkenyl, (C3-Cs)-
cycloalkyl, O-(C;-Cs)-cycloalkyl, (C;-Cs)-cycloalkenyl, (C,-Ce)-alkynyl, aryl, optionally
substituted with F, Cl, Br, O(C,-Cg¢)-alkyl, (C,-Ce)-alkyl;

preferably H, F, Cl, Br, CF;, O-(C,-C¢)-alkyl, (C;-C4)-alkoxy-(C-Cs)-alkyl, (C,-Ce)-
alkyl;

particularly preferably H, F, Cl, O-(C,-Ce)-alkyl, (C,-Cq)-alkyl;

very particularly preferably H;

a bond or a linker having 1 to 8 members, where the members are selected from the group
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in a chemcally reasonable radical; very particularly
preferably a bond or a linker having 1 to 5 nenbers,

wohL@rmilee nenbers 10 are sel ected fromthe gPOWEP2007/001211

consisting of 0, SO, N(R31, CO C(R32)(R33), C= C,
resulting in a chemcally reasonabl e radical, where
the linker contains no O CO or COO groups; R31, R34,
R34 15 i ndependently of one another H, (C -C8)-alkyl;

C&ESI&Y)g %1(23516 %@ﬁﬂg%&é%p&ﬁ@%&?%@@ IQ(R34 ), cycloalkylene,

132 mRXE=(Ciresefimgah K hem{cBlly fRiombleyhdical;
S e g St

(mfe@ Y. Qabqw‘i@rm linkeghaving bime msebers, whers-the mpmbeqs,aire selected
he(% er oa%q 8%‘%&6“%}5{1}1 ggowg%w(ﬁ%xbm(gésgﬁ%@ cfR34)=CR34’), C=C,

e $ul DgLein aadhdmxc&uwrwSonawaaelctahe ring system nay
addi ti onal I% be substituted one or nore of the

fRrucarhyprefgrdly 2 bend ora lpnkedqavng 1 tagEmembegs, whgre the members are

gﬂggt)%g)fr(o@l h%g Lﬁ{gﬁ#m% d?d()),)‘ié’g/(‘);(, 5‘(1%4)’%)(1 kcjﬁn)é}m) C=C, resulting

G@(aRBEr)ncaEﬂd(aRS&b(eRa&):al hydr oxy, COQ(R40),
N( R41) N(R42) (R43), SO2CH3, SCF3 or

ge()@ar@@)lar&y vaerablps @ebpaii abP ynlmr hﬁy@gdxty 5 (egroleas, vefiexs the members

I N I
5 ept e o 6 Rt gt coc.
mesudting MI&CMml(&ﬂyrrmywdblaradicab whistecthe linket contajirsinee)-LO or CO-O
to 4 heteroatons selected fromthe group of oxygen,
AP¥Rfgen and sul fur, 30 where the ring system may
additionally be substituted by F, C, Br, CF3, N2,
CN, (G- C6)-alkyl, 0-(g-C8)-alkyl,

R31 (RG]} R34’- al koxy- (Cl - C4) - al kyl, hydroxy-(C, -C4)-al kyl,

%ﬁ?@‘b&%i %Rﬁ? (ﬁggggzﬁ‘%bﬁg)r Vo 28009/( 53%63

PCT/ EP2007/ 001211 6 or SCOR2CH3; particularly
preferably H (G -Cg)-alkyl,

R32,R33- C4) - al koxy-(Ci-C4)-al kyl, a 3 to 10- rrerrbered

ety stend BUBRES Rk i QiR Oen, © °°
nitrogen and sul fur, where the ring system rmy

addi ti onal | be 5 subst ituted b
&, NGRS IS Aty Ripy-(Gr-Ca)-2lsh, (G- éy»alkxldc.@a»aMm% Co)-alkyl,

g@&&%égk?éggécz-%%g@ééﬂ L (e A mARGZ, blc-:%'l- or gplrocycllc 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,-C¢)-alkyl, O-(C,-Cg)-alkyl, (C;-Cy)-
alkoxy-(C,-Cy)-alkyl, hydroxy-(C,-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(C,-Cg)-alkyl, N(R42)(R43), SO,CH3, SCF; or S-(C,-Ce)-alkyl,;
preferably H, hydroxy-(C,-C4)-alkyl, (C,-Cs)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, (C,-
Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic ring which
may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen and sulfur,
where the ring system may additionally be substituted by F, CI, Br, CF3, NO,, CN, (C;-
Ce)-alkyl, O-(C,;-Cy)-alkyl, (C,-C4)-alkoxy-(C;-Cs)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Ce)-alkyl, N(R42)(R43)
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COO(R40), N(R4lI)CQO(Cl-Co)-al kyl, N(R42)(R43) or
SQ2CH3; very particularly preferably H (Cl-Cs)-al kyl,

WQ a01/093343 - al koxy-(C 1 -C4)-alkyl, a 3 to 10- P€VER200T001211

nono-, bi- or spirocyclic réng which may conprise 0 to
3 heteroatons selected 10 fromthe group of oxygen,
nitrogen and sul fur, where the ring system may
additionally be substituted by F, O, Br, CF3, N2,
%g %%I C6) -al kyl, O (Cl-C8)-al kyl, (G -C4)-al koxy-

P nl kyl , hydroxy-(C, - C4)-al kyl , oxo, CO(R37),
fbé&i@d(a)ﬂy mdéﬂarﬂab)m @©;- @Qaau@il m.1c4) MRA@I(C R&3)alkyl, a 3 to 10-
S2CH3; 15 R35, R36, R37 , R40, R41, R4A2, R43
.mﬁéb@%wpy biyfor gpigocxplig Fieg anch(mﬂy B)prisk Ryp 3 hetsroatayps selected

3 5 S0 9 0 SORRDNE 805, PG

&Obithayd by &, COQBleGFg NDS Cmsl(r@sC@chlkymo (vmmbmlk@zp dCt-C4)-alkoxy-
fromthentrogena om 0-1 further

ot KBRS i« il s GRRIR, CON G Gy dron,

%%@agﬁnﬁ%@%gﬁg S%‘é@ ﬁﬁ?g{ﬁﬁpyﬁsnaepeﬁdeﬁf I9y of

oreey partituleny ptefdratily BB) € alkyalkylQ Greti)-alkdxiy- (C.icm alkgt, a 3 to 10-
sp IrOCQHC sgturated o\r \partl unsaturateg q\e
JPERYTES MORGY PhT SHECCYRliG Hagwhichieay comprise 8 t é fegpatoms selected

\t/‘\[ﬁ;er el%a% ﬁﬁ?ois(%! ek enqltr§~I deRhl BEAA Q/HPrtef)ebN\g %s&%jré% adc(lj;tlonally be

erin of the structufe nay ro-
fubsduted bpiFi, GYRt, CENNOHENE (EREcFalky, Oyt €)-alkyhd( 1 -g)-alkoxy-

Jenelishiudio ?&ME?F@% GR35 Ry NRACO(C-Copallyl
q\-I (ﬁ&)_; @,I‘g@ .Cl1-C4) - al koxy-(C1-C4)-al kyl,

C% -a kyl, - C6) - al kenyl, (C2- Co6)-al kynyl

R44) (C(R45)(R46))o R47, CCXC(R45)(R46))p R48

Ras, {08 Bp G, RIILIV R RGO 0 s et erabl y 1 | mkec

tiddRRIGRIQ WP offe aldthéR H,RC,-Cy)-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,-Ce)-alkyl, oxygen and

sulfur; where

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

mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure having one
nitrogen atom and 0-3 further heteroatoms selected from the group of N, O and S, where
the rings of the structure may be spiro-linked, fused or bridged, and where the ring system
may be substituted by one or more of the following substituents: F, OH, CF3;, CN, OCF3,
oxo, 0-(C;-Cg)-alkyl, (C-Cy)-alkoxy-(C;-Cy4)-alkyl, (C,-C¢)-alkyl, (C,-Cg¢)-alkenyl, (C,-
Ce)-alkynyl, CO(R44), (C(R45)(R46)),-R47, CO(C(R45)(R46)),-R48, where Q
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25

via a ring nitrogen atomof the group Q 5 R44 H,

(C, -C8)-al kyl; R45, R46 independently of one anot her
wo120000933€8) - al kyl, OH, (C3-C8)-cycloal kyl, PCT/EP2007/001211

(C-C4)-al koxy-(G - C4)-alkyl; preferably H,

(C -C6)-al kyl; particularly preferably H 10 o, p

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

preferably 0, 1, 2, 3, 4; RA7, R48 independently of

RPRsTHR s ediigNaiRe o) b res) | Soote, N, a

Ql{brgﬁmﬁﬂ(ddlta@esgfaﬁ@m having 0 to 3 heteroatons
sel ected fromthe group of N, O and S, which may be

subst i tRIt ed by one or nore of the foll ow ng
suybstituents: F, d, Br, CF3, (C -C8)-alkyl,
- B) 2 kyI, (C,- 4) - al koxy-(C, -4) - al kyl

CO( RS xo, OH, 20 R49, R50, R51, R52, R55, R56
i ndep : RM of one another H, (C -C8)-al kyl; or R49
and optional Iy together wth the nitrogen

atom t gWthi ch they are bonded a 5-6 25 membered ring
whi ch, apart f Vi igenifgogeroyen ditlmgronm; al so conpri se
0-1 further heteroatons fromthe group of NH,
N-(C, -C6)-al kyl, oxygen and sul fur; WO 2007/093363

R44 RCORRZPAKAN01211 8 R53, R54 independently of one
anot her H, (Cl-C8)-alkyl,
(Cl-C4) - al koxy-(C1-C4)-al kyl, (C3-C8)- al kenyl,

R45@ @8) -al kynyl, CQ(R57), (CQ(R58) (R59))g- R60,
C(R61)(R62))r R63, CO (Q(Cl-C8)-al kyl; or R53 and

indepebderitigrafiohe gmthﬁrH \/(/Cﬁhjg)-hkkyh IOZH Q@@-Eg)atyulndllql\ﬁ@ﬂlm)iah@xy (Ci-
are bi

SebedonserabPrd m%-an%aqafnwaéhﬁ prabl Hogen  at om
conprises 0 to addi tional heteroatons selected from
the group of N, O and S and nmmy additionally be

o, p Sudeyendantlgdf bye ameha0, ip2,8, éf 5, oherefahblowi hd?, 3, 4;
substituents: F, d, Br, CF3, O (C-C8)-alkyl,
(C1-C6)-al kyl, CO(R64), oxo, OH,

R47, R4~ C4) - al koxy- (C1- C4) - al kyl ,

independently of one another OH, F, O-(C;-Cs)-alkyl, CON(R49)(R50), N(R51)CO(R52),
N(R53)(R54), COy(RSS), 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, (C,-Cs)-alkyl, O-(C,-Cs)-alkyl, (C,-
Cy)-alkoxy-(C,-Cy4)-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
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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hydr oxy- (C i-C4)-al kyl, CON(R65) (R66), N(R67)CO(R68),
N(R69) (R70), COR(R71), 10 S02(C 1-C8)-alkyl; R53 is

woe@eeahd y: H, (Cl-C8)-al kyl, (C(R58)(R59))q REDEP2007/001211

(C-C4)-al koxy-(C,-C4)-al kyd, (C3-C8)-al kenyl,
(C3-C8)-al kynyl, CO(C, -C8)-alkyl, COQ Ci1-C8)-alkyl,
COC(R6l)(R62))rN(R76) (R77); R54 is preferably: 15
(C -C8)-al kyl, (C(R58)(R59))q R60,

R53, g 4) - al koxy (C1-A4)-al kyl, (C3-C8)-al kenyl, (C3-

or

al kynyl; or R53 and R54 form preferably together
wmddpehdtmlmotfmgexmtmrdm(cwehalm ((Dﬁ§24)adlbo>b@(lmecci;)<’alk4ll t(Q3-Cg)-

ey (e pre kAR SO E I heR e iR B Blkepn-Res, co-
t

e L e
rbondedy ¢ te m)-lrmeynlmhdi: r‘lt(lmlcmalbcx}L s(zsrc sklmrggyldd&trlrtgbl\t/ladh Japart, fro@l the nitrogen
Br

%&mdﬂmpaw&%&wo? add &l}al QFtﬁgﬂatomwi ssﬁml thegroun,pidyy @ and S and

7

Q?%G? Cﬁfaﬂ} 8%)(5&6\1# @@ L())Fﬁi%) (%(IQR %)S?I%Ofﬁﬁié%xzn Lhbstituents: F, Cl, Br,
ICKBY-E1 kGE)-allh (R5E)-lk, méRﬁé)r px@aHj €utGatkoxy-(C;-Cy)-alkyl,

r%&e&?@awy%%ﬁ?l' SonleSiimest NG TEaHAR Kham, co.r),

Ch@g)m p the nitrogen atomto which they are
bon ed a 4 1o 10-nenbered nono-, bi- or spirocyclic
rRiﬁglsmfcﬂablyapart fromthe nltrogen atom nmay conprise

ot GofBAR i PRI €8 AP CRHERL el A TG Rikeny,

C I
g%g ?ltﬁbﬁglé%l g}t/) %,P%n%mc@o@@ hnégﬁdO(deEél)(Rsz)) NR76)R77);

AR §40s-padyrablykyl , ( Cl- C4) - al koxy- ( Cl- C4) al kyI

W%&gﬁ@%@@% <REE ?go%ﬁﬁ&g (Cdm'[aﬂ(%c3 Cy)-alkenyl, (Cs-

893863 PCT/ EP2007/ 001211 9 R58, R59
| ndependent Iy of one another H, (Cl-C6)-alkyl, OH
R57, R61, R62, R64, R65, R66, R67, R68, R69, R70, R71

RS3 and ]QQAF R p“?@ftelra%l)p tfoggtﬂgr Rt {h%%ﬁtr@en%%ﬁ %6&1?11%&1 lfl)(éy' 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,
CF;, (C,-Cg)-alkyl, O-(C;-Cy)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C;-Cs)-
alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-C¢)-alkyl,
N(R69)(R70) or SO,(C;-Cg)-alkyl;

RS53, R54 are very particularly preferably:

(C-Cy)-alkyl, (C(R58)(R59))4-R60, (C1-Cs)-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 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,-Cyg)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo, CO(R64),
hydroxy, N(R67)CO(C,-Ce)-alkyl, or SO,(C,-Ce)-alkyl;
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or R69 and R70 formoptionally together with the

nitrogen atomto which they are bonded a 5-6 nenbered
WO 2evg/ondsesh, apart fromthe nitrogen atom nayP@l/EB2007/001211

conprise 0-1 further 10 heteroatons fromthe group of

NH, N-(C -C6)-al kyl, oxygen and sulfur; q, r

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

R60, R63 15 i ndependently of one another OH, F,

RSS% Cl-06)-al kyl, CN, COO(R78), N(R74)CO(C,- ©6)-alkyl,
76) (R77), CON(R72) (R73), S02(Cl-C6)-al kyl, 3-12

rieddpendehtly@fione attitherd, (EpiOsPakel, OF;r i ng whi ch may
conpri se one or nore het er oat ons from t he group of N,
0O and S, and the 3-12 nenbered ring may conprise

w7 B RS FORRS RGOSR i ool 5. GO e

(ifdepeddenally lodxye dfathéed), @l Ky}-alk§; (C1 20 C6) - al kyl
(C -0C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,
Or O (C3-C8)-cycloal kyl, (C3- C8)-cycloal kenyl,
R69 %@708) cycl oal kenyl (C2-C6) - al kynyl, N(R76) (R77),
S2( C1- C6) - al kyl and COCH;, preferably OH,
HormDophnrall§ togelthey withNb&ridjogeX &3dm30)wldtikthey are bonded a5-6
2 menbered nono-, Di-

?8‘?2 Bf‘crfz‘fe ?‘%e"lﬂ‘%lgam wnﬁlgf*ymgggﬁj}qtgl@ ENS agp c%npgse 0-1 further
hﬁ:ie%éié'ﬁn ®m t%égf pBrNIeE, T%@P@é)o%lk% ﬁgrg@ Ssuippd the

ered ri'ng may conpri se€ stltuents
such as F, d, Br, OH CF3, NO2, CN, OCFS, 0XO,

| k 1-C4) - .al k Cl- C4) - al kyl
q, 1 (l eP@Bé:G f&dlva Xe e@h%&lzﬁ Q:ﬁyf %y(gzz os))a?kyxw
N( R76)(R77) and S2(C 1-06)-al kyl ; 30 R72, R73, R74,

R76, R77, R78 independently of one another H,
R60,R68- C8) - al kyl ; or WO 2007/093363 PCT/ EP2007/001211

e 3 B ande B TG ek EREER TR, 8&8?%)%0@-
) 197 U 79, L4 B0 8 it o
farsphiesychetiog odiidnmay ¢gnpriseeong oo morohet¢eiatoms from the group of N, O
I\alfngj%% :al% zh_ea3|- Hrln’em%)e%g erf?lga}rllqéjy comprise further substituents such as F, Cl, Br,
OH, CF3, NO,, CN, OCF3, oxo, O-(C,-Cg)-alkyl, (C;-Cq)-alkoxy-(C,-Cy)-alkyl, S-(C;-
Ce)-alkyl, (C;-Cg)-alkyl, (C;-C¢)-alkenyl, (C;-Cg)-cycloalkyl, O-(Cs-Cs)-cycloalkyl, (Cs-
Cs)-cycloalkenyl, O-(C;3-Cg)-cycloalkenyl, (C,-Cg)-alkynyl, N(R76)(R77), COO(R78),
SO,(C;-Ce)-alkyl and COOH,;

preferably OH, F, O-(C,-Cg¢)-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, CF;, NO,, CN, OCF3, oxo, O-(C,-Ce)-alkyl, (C-Cs)-
alkoxy-(C,-Cy4)-alkyl, (C,-Cg¢)-alkyl, (C,-Ce)-alkenyl, (C,-C¢)-alkynyl, N(R76)}(R77) and
S0O,(C,-Cg)-alkyl;

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

or
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5 sulfur; in the case where Qis a nonocyclic
saturated 6- to 7-nmenbered ring structure having one
waoaorogses at om and a further nitrogen atom WPET/EP100T001211
group Qis linked to the gnoup R R#R 10 Rvia a
ring nitrogen atomof group Q@ B is a non-aromatic
ring, where the further neanings for B have the
nmeani ngs nentioned above for B; and 15 in the case
R72 m% ?7‘6% grAgnocyclic saturated 5- to 7-nenbered
ring s v'uctur e havi ng one nitrogen atomand no
ffoimh elephrelcan paf @ another eptidially td@t}ﬁt with tthy gitrogen atom to which
substituted bg/ a substituent (C(R45 (R46),) o- R47,
v(h%)f%fe bondeag.e75-p anetreses ringswhich apartom faeprirogentioryy maypalso

SRS PR o ot BB B8 PR B en and

anlfunsubstituted phenyl ring. The conpounds of the
formula | are notable for exhibiting an inproved
solubility conpared wth conpounds of simlar
mthes(garsy%glree in ageous nedia with at the sane tine high
activity. 5 Preferred conmpounds of the invention are
Q netalnecydhic patutatalib-ao 7fnembered hihg straxdare diiving@nk BR©gen atom and a
efh nel,. Preferred c npound L?J%?ge invention further
VAN Nrogen;atAIR oY e tgé%‘bﬂ ds 0 thegroWynpar ed wi t h
compounds of _tthe prior art. The al kyl, al kenyl and
al kynyl rad| als in the substituents RI, R2, R3, R4,
R5, R6R! io RRO R 1, R12, R 3, RK Rl 5,
R16, Rl 9, R20, R21, R22, R23, R24, R25,
R26,

via a ring nitrogen atom of group Q;

B is a non-aromatic ring, where the further meanings for B have the meanings mentioned
above for B;

and

in the case where

Q s amonocyclic saturated 5- to 7-membered ring structure having one nitrogen atom and
no further heteroatom, where the ring structure is substituted by a substituent
(C(R45)(R46)),-R47,
where
R47  is N(R53)(R54), and

the group Q is linked to the group via a ring nitrogen atom of

group Q;
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R27, R27', R28, R28' R29, R29' R30, R30' R31, R32,
R33, R34, R34', R35, R36, R37, R38, R39, R40, R41,
we4AR)7/0p3883 R4A3', R44, R4A5, R46, R47, R51, R52, PEREBP2007/001211
R54, R55, R56, R57, R58, RB9, R60, R61, R62, R63,
R64, R65, R66, R67, R68, R69, R70, R71, R72, R73, R74,
R76, R77 and R78 may be either straight-chain,
branched and/ or optionally substituted by 15
tit C4) - al koxy or hal ogen. This
B 3?5@"‘{5‘ SHTiofHE AR &%k al kenyl and al kynyl
radi cals are part of anot her group, e.g. part of an
| koxy group (such as (Cl-CA)-al koxy- (Cl-C4)-alkyl)).
The osmnoaaql%o fi{hg fymnla Iaar%n@tabﬂs f?rrﬁéhlbzwn&ﬁn ipro wbehtaﬁampared
I :
with LS4 fe BF SPRE Shikuurt bR B me B\ Bt LR LA mptyity.
Prefegred Uompalrﬁls ofieteligVentien h;el nota:h‘l@nyﬂamdlllﬂr)fbn lopetlbgMade of the hERG

hexyl ptyl and qctyl | yded therein are, bot
chanqgl, rﬁferrggﬁ%mgowdw éseénwalérpeg rénes ¥ pit aﬁener@%w&@bghc stability

tyl, isopentyl, sec-butyl,
comp%%%@?co*ﬁ&%ggf?ﬁr}heﬂlﬁp '3- di et hyl but yI , etc. Unless

descrlbed ot herw se, the ternlalkyl additionally al so

The ;e gnd Mt Fuficns P mbstiens K. R Rbin 15, 16, R, RS, RO,

RIO,'RGI?' R@i%mf 491¥ 18, EW ]11182R13 1050, ?{5214R2ﬁ€1(§3' Réh RJ5, R26,
di (Cl-C4)-al

ferént |ca suc koxy or hal ogen.
R27, marcmzssRas EIISK)R29QR60;R3O éiﬂdsRB? LREd R8¢, R34’0Ba5, Rite R37, R38,

R39, g RaF bl pt. 4 RER s HIG, RS REE G, KOF 3% Rog. RS7.

R58, TBOERYGRAORBL R 63 ¥4, RBS, 1ot Rl O, REIPRYO twﬁni@zt}@n R74,
appear in “any desired position of the alkyl radical

R76, B7esd RI&fmayeht @tlhestvalge challnebrah«qcld andlot opfianally eubstituted by

s B LAY BT Sehogd HELShH s TFRN S fenyt an
alkyrﬁfy %d%'lé‘a\fe Ehr’ﬂéf ar{o’l‘l'léﬂgkoup\’\@ lgChart §f dnrhlltdkry"%r&h@@héﬂ é)st(@q Cq)-alkoxy-
cycl oal é‘@hﬁ wher € cycl oal k has at 1east 3 carbon

(Cy- Cé;b@qul)) \&Dlta bgereae AGIiEP2 mnedmmme angd ig@ingpraferably
radi ¢ a rQ cycl obut yl
ﬂumEVcﬁ%%é %X”%?BFOR laﬁyB?%%%ﬂ%@Pfﬁ*’cchooct;Iy

cycl ononyl and cyclodecyl Pol ycyclic ring systens are
al so possible where approprlate such as decalin

Exanpidles arﬂaﬁgroupbefenawwylcﬂt Yacktapyl iy pentrle hepdy hﬁanﬁwd octyl.
Incluéi%g{sl}%l i are B}Pt%e ‘AQMR&E oHﬁt ? a? cafg%ﬁi pa%' 4’lé/d 1somFr.s chh das
ur i ste

y one or nore er ra IcalS as

isopropylyisvbityl0fsoperayiphee- lﬁbﬁyt&rtﬁlﬁjtylt h@paht&y 3 3rdnd1e®l@41&1tyl etc. Unless
Unl ess defined ot herw se, radi cals are

descrpbeélfOébeamsy he §wlkxl@@ékﬂlon%ﬁfﬂ @gluéﬁs %H‘kléﬁ‘}llcaléf‘i‘@mh are
unsu 1B %Qﬁy &lfstitu édrlw one b AP filRfler ra%ld%fs‘,)ﬁﬁ%%mple by 1,2,30or
a yl'), 2-but enyq , 2-

4 identical or different radicals such as (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.



20

25

30

met hyl - 2- propenyl , 3-net hyl - 2- butenyl, ethynyl,

2- propynyl (propargyl) 2-butynyl or 3 10 butynyl.
weyal7naddkenyl means in the context of the presP@T/EP2007/001211

appl i cation cycl oal kenyl raddicals and

cycl oal kenyl al kyl radicals (al kyl which is substituted

by cycl oal kenyl ), which conprise at |east three

carbon atons. Exanpl es of cycloalkenyl are:

Exam %SI oggzga'b?lﬂw rac?.ﬁ:Xlg Iai%:kh ggcqﬁyrog%l éé;ﬁlocgﬁquce}m/oaemif s gplgpexyl

cyclolhéliﬁi!yl; aycﬂomyl E}&W@loﬁyﬁadd(b tl@ﬂe@l Ty dyghd ﬁdg @istdmsﬂare also possible
conj ugat ed doubl e bonds (i.e. also al k-dj enyl

wher@pwrpprwéwpcfr aesalingy, n%b@ﬁ@ﬂémoynwborommaetanblo ﬁae pyfloalkyl
radlc? Hﬁ?fe bon SB ugérl%a}l )t/lﬁ{l; I;]H(;{g ed %5’2)89%2 gﬁsieny{ JASlCéls as listed
by way kﬁ/dmfnptemhooalfc& tmaazlkjaleadmslu.kiﬁﬁleismeﬁded)mhemlsa)ml&l dyyloalkyl
,substlt %g& one or nore further radicals as |listed
radicg §amave faboxusybEitaleéve for the al kyl radicals. Unless
defined otherw se, the al kenyl and al kynyl radicals
are preferably unsubstituted. Aryl refers in the
Examplessftkenphandtallomyt gronpdare atisywhipedpeayle 2 ¢eopengbi(aflyhra-butenyl, 2-
mopocyclic_or bicyclic 25 argmatic npound
meth&bﬂﬁfqum& ﬁ?ftwlr%b‘ﬁ%‘%yér%‘éw Do ?%rpwrgy@f?ebgtyw or 3-
butyry. ystens which are not nonocyclic, the saturated form
(perhydro form) or the partly unsaturated form (for
exanple the dihydro formor tetrahydro form is also

SSi Ie far the seco ri ng when the res i ve,.
Cyelfefe mEunseh i roatia o B PEACAIR P &7 bk fadicals and

cyclo'aﬂ&h&lg 21 f'aﬁlctaﬁf(almp\%ﬁl@ﬁ id é’ﬂl‘l’)@tﬂhie@ My c9EI08M%ARRY, Svhich comprise at least
bicyclic¢ radicals in which rings are aromatic and

threelghxbpolaians: Edamples of wcwmll@hybarbycyo}wemtamg ¢wl@dexenyl, cycloheptenyl
aromati ¢g. Exanpl es of aryl are: phenyl, naphthyl,
a“dCWﬁ@§a§Tﬁ'1,2-dihydronaphtheny|, 1, 4-
di hydr onapht henyl, i ndenyl or
1,2,3,4- tetrahydronaphth | . Unless defined otherw se,
The atlk@yhrayllcalsmdwudpslkamé rgshiediemay hgivetm@ubﬁtrm cAngegatetygrinon-

conilgs b s el St 3 Pl bRl BRI iRl e douvte

bond'T& @ Mink&abr %?dn‘éh&)%ﬂavrﬁ 0'ht k@t BEHIRE UCih Grifle bbhdsyfet alkynyl radicals.
aromati ¢ conpounds which conprise ring heteroatons,

The glkanpybangn! &yrml raglieals may 122 HesuRptgated O eptiqnally substiguteshbreone or more
furth@rtr(rgéillgcal(s: ?g Y ted gﬂbv%g of ex Lﬁlé asl&ﬁlae\t{lg{] fhe %ﬁ{yﬁ}adﬁc%\%h%!]e%s dé‘lﬁo‘d

otherlwlsrek&té alkegel iiﬁlrallt}ylymﬁ&atsfaampﬁfBiaM?[ldsubstlﬁ)&ﬁtﬂp| es of
such systens are fused systens with 3 rings and
spirocycles with fused-on ring system A polycyclic

Aryl %f&ghe{}% &) ?seb(ttr iin'b/?rﬁ{olng i{)’c{d(gcg%sﬁ\%/ilﬁh bleRrivtd HSE%SAOC%%& bicyclic
aromatic compounds comprising no ring heteroatoms. Where aryl refers to systems which are
not monocyclic, the saturated form (perhydro form) or the partly unsaturated form (for example
the dihydro form or tetrahydro form) is also possible for the second ring when the respective
forms are known and stable. The term aryl also includes in the present invention for example
bicyclic radicals in which both rings are aromatic and bicyclic radicals in which only one ring is
aromatic. Examples of aryl are: phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-
dihydronaphthenyl, indenyl or 1,2,3,4-tetrahydronaphthyl. Unless defined otherwise, the aryl
radicals are preferably unsubstituted. Aryl is particularly preferably phenyl or naphthyl.
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10 application a group which is derived from spiranes,
fused ring systens or bridged ring systens. The
wa@piranss3 are notable for two rings having onl pJCYEB2007/001211
carbon atomin comon and tlBe ring planes of the two
rings being perpendicular to one another. In the fused
ring systens, two rings are linked together in such a
way that they have two atons in common. This type of
. . " fusion™. B :
Herelo U B8l VB HERBDHOL Ry TSRO BEAITRC ol compounts
whichtemprigniligiictdreitome gireferabbeNyoesn St @ovherrizadhasamimentsansde about
of . ﬁ riqg. A "chenmically reasonabl e radical" nmeans in
aryl radigals gppl¥ 9 hejeropryd rafigadent i nvention a radical which
is stable at room tenperature and at nospheric
pressure. In the context of the present invention, a
A “urfegbleirmeand struceacsdrmabige3 rimghiwlath aterlinkbe togefhienby more thiin one bond.
roup. A.in conpounds.of the fornmula I 20 preferaply i
Exanpple il sysh BiSemarire, HSRADEISRS Wk &8t ehf SRUORY G OAF Biekon ring
systef€t ween the individual nenbers of the groups. A

“nonaronmatic" ring nmeans in the context of the present
application preferably a ring which is saturated or

o R TS SRR af T o e e
applige][?%lnia bhPRhitASs Rl TromM}ifaRe 2 PRES Pi'htg A 8emSoPbritig@l ki systems.

f doubl e bonds, but the partly wunsaturated ring is
The spoanesraperaotable faitevotrergmhaviog ankymaeicetbon mtanh e coomhenx éndothe ring

th resent ,applicati.on al so includes ) )
plancs 37 RV T BRIEE PEsPORFiRTar ios aBOhETo I the fised ring systems, two rings
are lihIdBE@hdr iTRYCHAW Sy RABIHRY hBRY 8 CROE [iScoPim &8 YITEH bY of linkage
. The conpounds 30 of the fornula | may therefore exist
involyves anherthofwsiaf”. Bnidged rag systemssare ong systamehaving 4 bridgs of carbon

m Xt,ur.e ure,enantioners,, di astereoner.s and m xtures
atom Aot FeSerp RS bR Lo RiRidice At T Bite o e onpas S0

all these isonmeric fornms of the conpounds of the

formula |. These WO 2007/ 093363 PCT/ EP2007/001211 14 )
A “chesipal b reasoppblg radigal baeanistinthreepniskt Rbbapresenttivumtiop g esdical which
s stapfe o Moo KRT BRI o8 3EISBEHC HRRE 1n B8¥FRex of ths prsent invention,

a “chemidally r¢asynable radicel’ ih shedleiaitidvh dfigedupt A at camipdui@s ofthe formula I
initial or basic conmpounds, particularly suitable for

prefepably waansgspnsesticihave nprhesaoaiamthetarpriemibepds begween the individual

|.cal ly acceptabl e anion or cation. Suitable
memgﬂ??ﬂ§%§%§$%a|ly acceptable acid addition salts of the

conmpounds of the invention are salts of inorganic

. acids sych as hydrochloric acid, hydrobronic , L
A “nIREABHT IS MEANS Ph e SABIEXCOT thY Prepcat apRiication prefezabiy ading which is
turtB8 oPpartl 0 LEGRrfteB A dRis Sk cASh, alfaFPHRIRERed AFEAIBrding to th
> urac‘lgg,lg%e zenesrﬁtle oni C,S genzco%,apglhtrl c, ed fif according to the
preseat dpphiestidnf lesiong 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 I may have one or more centers of asymmetry. The compounds
of the formula I may therefore exist in the form of their racemates, enantiomer-enriched
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers. The present

invention encompasses all these isomeric forms of the compounds of the formula I. These
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10 fumaric, gluconic, glycolic, isethionic, |actic,
| act obi onic, maleic, malic, methanesul fonic,

W@ a@aiopd3e3 p-tol uenesul fonic and tartaric aci dPCT/EP2007/001211
Sui t abl e pharmaceutically d¢ceptable basic salts are
amoni um salts, alkali netal salts (such as sodi um and
potassium salts), alkaline earth netal salts (such as
magnesi um and cal cium salts) and salts of trometanol

isom%%éit%ﬁngﬁ'ag%fe Bl Wk%‘b%l e?t&l (ﬁé R?Hcﬁ%&&leﬁ%y g%ﬁC{iged in some

anol am ne, S|ne or |an1ne
caseswi t h a phar rmceutl cal l y unaccept abI e ani on, such as,
for exanple, trifluoroacetate, |ikew se belong within

the franmework of the invention as useful internedi ates

Pharﬁqﬁéeuhpeﬁl &E%gﬁl@gdlﬁ%ré) 'be%lﬂlgé Mefr%“ugnlé)/orn w?ter is &reater than that of the

armaceut | y accept abl'e sal t's and/ or
mltlahomlbdsterc@pmouhds,, pémbulevlquntabld for wietlical, applipdtionat Thess saltd Gnust have
The ter i call u i on derlvat
a phagpceuficy f%fc e 3 gn ﬁh@%ﬂoar gfaégﬂ e‘vmw@w& Yea&ceptab?e acid
addlt%‘ﬁrs‘al‘f?&f the c?&x @urﬁl@ %Ppiérigve‘ﬁtloﬁ b s%ﬁmﬁhﬁrglanﬁfacfdg Such as
e i ch “on

I nvent i on, exanpl e an ester,
hydraditirivi ssid, hydmbrdm]c,epmhmlc memaphca;phorﬁq; nitex anpsudfurie acid, and of

orgar{ggmjgﬁl i ablfsh%x ?n?f: Fc: arcgf%g%z gs(u]ltl\ggl%l %%tglj(gﬁl{rg; ethanesulfonic,

fumah@ &16Q0nic, %gfcghcy SécPiOfic Cgttley 1dctbedni@ rﬁ?dlelg %él}éaHe‘t’fﬁﬁesulfomc
al so inclu prodrugs of the compounds of

succipigypitelivenesulfagc gubertameatid.fSotable @hpirrea,cemtrcal-}b' a@catdibledlasw salts

are i A5 Rl Mt 151 SR b in A5 P8 s G gl cgine cart

metaf 3@ (SR AS nAPnesRe BRI G QEMUERS)HRY saltsTTRA Y8801 8-amino-
active or no 30 The conpounds of the invention may

2-hydibxymethkylst, 31moma¢dlol)sdlptbammmholusm¢ or etbylefigdiaraianpl e
as anor phous and crystalline pol ynorphous forms. All
pol ynor phous forns of the conpounds of WO 2007/093363

Salts R&th FhPR4éd0dadhlunad&ptdbee dnine BhdOR, e leRMEpM frifluBrdabate,

framework of thé invention and are a further aspect of
llkew1w61¢%Mm e franeworkfod theripeentiop as gepfplontsorediates for the

prepafrgtlon (fl' ulfllﬁc!g}? neofn %];rtn%cgutgcaﬁr aEcepFa% OS%hngI&?gr t%f P§e 1%

escri
nont]&edpéaﬁ@som@nfpwlsn\@tlr@glppmalnysni unctional derivatives as

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

indirectly) a compound of the formula I or an active metabolite 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

amorphous and crystalline polymorphous forms. All polymorphous forms of the compounds of
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If radicals or substituents nmay occur nore than once
in the conpounds of the formula I, they may all have
wo b@7893b2d nmeani ngs i ndependently of one anot P€T/ERME7/001211
be identical or different. 1510 The synbols in conmpound
| preferably have independently of one another the
followng neanings; in the case where 15 Qis a
nonocyclic saturated 6- to 7-nenbered ring structure
the 1%?@1&9?6}?&% \th’ilﬁq fr‘axﬁ @@kg)g‘?l%eamv%r}ffohggﬂ aHf:Fé ﬁl&gg%sﬁéﬁ@fthe
invenitiog. a ri ng nltrogen atom of group Q Bis a
non-aromatic ring, where the further nmeanings for B
have the neani ngs nentioned 20 above for B; and in
13 G
Al EERCRTE R ) O A ABASYEHANSANER el Bk of e formua 1
as deswibed abdwver arltetheir ealts) solvatkearel ghyeiotogialls functivnaleletisatives as
gg%gﬁ_'t@itut ed by a substituent 25 (C(R45) (R46))o0-R47,
descr, P 2007/ 093363 PCT/ EP2007/ 001211 16 RA7 is
N(R53)(R54), and R RlL R1" the group Qis linked to
the group Rvia a ring nitrogen atomof group Q 5 B
If radi@mlnatsubstituemsuingy btaur etbrpthenyphce inrthe coriRlqunBs of thRIformula I, they

may 5& have the stated meanings independently of one another and be identical or different.

The symbols in compound I preferably have independently of one another the following

meanings;

in the case where
Q is amonocyclic saturated 6- to 7-membered ring structure having one nitrogen atom and a

further nitrogen atom, where the group Q is linked to the group

via a ring nitrogen atom of group Q;

B isanon-aromatic ring, where the further meanings for B have the meanings mentioned

above for B;
and
in the case where

Q  is a monocyclic saturated 5- to 7-membered ring structure having one nitrogen atom and
no further heteroatom, where the ring structure is substituted by a substituent

(C(R45)(R46)),-R47,

where
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B

i ndependently of one another H F, d, Br, OH CF3,
N2, CN, OCF3, O (Cl-C6)-alkyl,

w@ @yo7e4386al koxy- (C, - C4) -al kyl, S-(C, -C6) - al kyl PCT/EP2007/001211

(G -C6)-al kyl, (C2-C6)-al kanyl, (C3-C8)- 10

cycl oal kyl, O (C3-Cqg)-cycl oal kyl, (C2-C6)-al kynyl,

O (Co-(C8) -al kyl ene-aryl, CO(C, -C6)- alkyl;
particularly preferably H F, d, Br, CF3, CN, OCF3,

- kol C4) - al koxy- (C- 4) - al kyl ,

47CC6@®)§W§5 )éﬁa)gdpartlcul arly preferably H F, d,
O (ClL -Co)-al kyl, (C -Co6)-al kyl; .. 15 where preferably
at | east two, partlcul arly pref ably at | east three

or all radicals R1, Rl are H R2 H,
F, d, Br, 1, OH CFS , O(C -Co6)-al kyl,
(C C4) aI koxy (C -A4)-al kyI C, - Co6) - al kyl,

(C2-C6) - al kenyl, (C2-C6)-al kyt ﬁ--i cularly
preferably H F, d, Br, CF3, 3,

G,
Uiy 5eklin UL SR oo

©C6) -al kyl, (C -C6)-alkyl; in particul ar very
part| cuI arly preferably H 25 R27 is H. WD 2007/ 093363
PCT/ EP2007/ 001211 17 X S, O; particularly preferably
S; abod.réallner having | to 6 nenbers, where
t1h,80 tig tlg“f’t% RhenXbHR% from the group consisting of
0, S®2, N(R31), CO C(R32)(R33), C(R34)=C(R34'), C= C
resulting in a 5 chemcally reasonabl e radical;

R1 &iarRl ‘clRBr Y preferabl y a bond or a linker havi ng 1to

SIS AP b TS PRE S e &0 BEPTI . conao
@€, C,)-amoky tc AG,)- alraylaswsmé):akw(@ .e@étmb' @zr@ﬁ%n@hyl (C3'C8)
ver articularly eera%ﬂ} I 1 nker havin

(el hish o Gy R By G Dy . QdCate)- 8y Boe-8, COCI-Co)
fr@?the group consisting of 0, SO, N(R31), CO

(f(l 2)(R33), C=C, resulting in a chemcally

rpaascuhabl gefeediycH| F, @ BE,CR;NEN, OTF) O40MI;)-slks], 00,-Op)koxy-(C)-

[ OuUps;
gC4)-aPky’l, (C1-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C;-C¢)-alkyl, (C,;-Ce)-alkyl;

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

R2 H,F,C], Br, I, OH, CF3, NO,, CN, OCF;3;, O-(C,-C¢)-alkyl, (C,-C4)-alkoxy-(C;-Cy)-alkyl,

(C-Ce)-alkyl, (C,-Cg)-alkenyl, (C,-Ce)-alkynyl,

particularly preferably H, F, Cl, Br, CF;, CN, OCF3;, O-(C,-C¢)-alkyl, (C,-C4)-alkoxy-(C;-
Cy)-alkyl, (C,-Cg)-alkyl;

very particularly preferably H, F, CI, O-(C,-C¢)-alkyl, (C,-Cg¢)-alkyl;

in particular very particularly preferably H.

R27is H.
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in particular preferably a bond or a |inker having |

to 5 nmenbers, where the nenbers are selected fromthe
w@r@apisehsi sting of 0, N(R31), CO C(R32)(R33PCT/EP2007/001211

C(R34)=C(R34'), C=C, resullfing in a chemcally

reasonabl e radi cal; where the |linker contains no O CO

or 15 CO-0 groups; in particular particularly

preferably a bond or an el enent selected fromthe

0, CH2, CO O CH2, CHOH, CH2-CHZ,
X %&éﬁ?m@?%%@%&bg_ CH2- 0, N(CH3)CO, NHCO,
CH2- O CH2, O CH=CH, C(C]—|)(CH3) CH2- CH2, C(OH)(CH3) -
C=C, 20 in particular very particularly preferably an

A & kandipr adiskerchaving | orf mew @%owbereéwsmgmbﬁg agsrselegted dygpm the group

%?l%f%&%(% %C@@@@%W4&€E C, resulting in a

G(h&ﬁ(aﬁkﬁéas@hﬁlﬁdﬂ;ca(ﬁ( OH) (CH3) - C=C, where R31, R34,
%’tlt@iﬁ?[ _ygjgrg Iran?ye de ALY lyrgc‘%fé q?\gg% g(gég%;qt{;rs@fvhgwéhe members are
as'aﬂ:(:{é@rfrc)gx t}{e% lgaféo st %of o %%I)C@b @)&K?%}(R%ﬁgcyﬁ resulting

one enbo esent entron
Imralcbcmtwﬂyr@sdnalblrrﬁdmelnbers, where the nmenbers are

S[Q’(%lﬁgl%rtelglé%rl}(’)m h%lg r@%ﬁd Ocoﬁgfgrﬁai@?i%gif ?%’mgrhbe?g where the members
€ Lé?@ét&v{fr&ﬂ%e g’iQuBQQJsflsQi%é%% §@I / W?%@%{%&)(Rjﬁ) Cc=C,

preferably cycl opropyl ene, C=
ahsifingin| a;nmewﬂmamSenabdx@radwlal wlpreethehab&r;comphsﬂl«ero CO groups;

P S plar b Boha ot Gk PagiieDap > TR, Wity the fembers are
GeR3rY [{33Bihe g%%m%@éf@ N@@l) res U@Rﬁg(m's;l @(R34) =C(R34),

chem cal |y reasonabl e radical; f)artl cul
(P=¢ aeauling ia a hercalliiaedsonpble tadical; whetsethe lmhﬁr@petatrtselo 0-CO or
rgcsg[t?rs are selected fromthe group consisting of O,

U RORBY), co C(R32)(R33), C=C, resulting in a

ah wm“ealalr )éarﬁ@@lﬁﬂg phiferablgdivoal or we EXmRAS del etélddFdnY the group
havi n%p(l to menbers, where the

Thontising of1Q CléalCib (4 Hor GHOPh& Hor GHip GHrieHs (G oPHOC=C, Chy-

hoMCl e MERGRRab et cursaiorint € ARy fcu b comecn

aoetai ns no O CO groups,;

in particular very particularly preferably an element selected from the group consisting of
O, CH,, CO, O-CH,, CHOH, CH,-CH,, CH=CH, C(CH3)=CH, C=C, CH,-O, N(CH3)CO,
NH-CO, CH;-0-CH,, O-CH=CH, C(OH)(CH3;)-CH;-CH,, C(OH)(CH;)-C=C; where

R31, R34, R34’
are independently of one another H, (C,-Cg)-alkyl;

R32,R33
are independently of one another H, (C,-Cg¢)-alkyl, OH, O-(C,-C¢)-alkyl.

In one embodiment of the present invention, A is:
A alinker having 1 to 8 members, where the members are selected from the group

consisting of O, S, SOz, N(R31), CO, C(R32)(R33), C(R34)=C(R34’), cycloalkylene,



20

25

30

in particular preferably a bond or an el enment sel ected
fromthe group consisting of 0, CH2, CO O CH2, CHOH,

WERRAYBs3 CH=CH, C(CH3)=CH, C=C, CH2-0O, N( CH3)EJ/EP2007/001211

NH CO, CH2-O CH2, O CH=CH, 1&( OH) ( CH3) - CH2- CH2,
C(OH)(CH3)-C=C; 15 in which the radicals R3 1, R32,
R33, R34 and R34' have the aforenenti oned neanings. B
H, hydroxy-(C,-C4)-al kyl, (C, -Cqg)-alkyl,

p%f %; y & @%%(Hﬁe%e EaL: 1%5@‘11&% i £ eﬁ&n@' #éa?s%)é&ble radical;

Smefrembj/}Czi ligkerihaginghite b nlfﬁi])fbe@Q RdreteSthe nieniberddare selected from the
het eroat ons selected fromthe

f :
TPV GBI SHAGIOLS) S NGRAGH Q. @%5}%@35@@@!@%&{%% C=C, resulting

R SRR eI Y Ty O O N
(;ﬁﬂn(@h)rl-ygsirsfa)@bl}(cgl\llnmgaahgylto SElyejnl?rgg wWhele l@é)r&)@iﬁeyd are selected
%ﬂ%ﬁ,ﬂ%ﬁ@ g(’tljé'Stlgg ga %@Rﬁgﬂhﬁ @%32M%Fesulting in a

UReMfeall SedsbiiBicSuaicen may be |inked to A by =C(R43");
particularly preferably H, hydroxy-(C, -C4)-alkyl,

(\ety E8)icwdhky prefer@ily @inked having- 1 1615 ©émber2 Swidrk yhie, manBers are
Rl e ot ossiink o G BT S S e Tesuling in

%@M&aﬁgr XY SR rabicht, QR BO AN cbithins WS- @d %%uﬁsi ng
system hay additionally be substituted by F

GRPartieaidy pERgralflea-boey oahIIKylbme@s(e[écted@mmthc}group con51stmg of O,

(G AR G it DGR wonoco
N(IRA0 CHIE-0 K015, B-CH=CHNARGR( @4 )CH{ cﬁ%@?@@g) -O£C;

where the ring system may be I|n ed to
very particularly preferably H (Cl-Cg)-al kyl,

(e R R 60 oY R 1 e TR S ppamings
3 heteroatons sel ected WO 2007/ 093363

PCT/ EP2007/ 001211 19 fromthe group of o en,
21y -G @l (Cr-ner Yk o Eor@k@%@m&%g}«yl, (C2-Cy)-alkenyl,

A AT O -
(G- Horerahtisitls seloytdd oy thEgrdup)of @k kaen, nideo@en 44d fABT), where the ring
S Gorb TRy SuRBBCCHEDF, EBt, (i NCAON: frsC iyl 0-(Cir-
| AYSRENYRIIC Y.aRbx 206, -8NCHRAT hidrodyF C, B)aflyfYdxo, CBIR37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Cg)-alkyl, N(R42)(R43) or
SO,CH3; or where the ring system may be linked to A by =C(R43");

particularly preferably H, hydroxy-(C;-Cs4)-alkyl, (C,-Cg)-alkyl, (C;-C4)-alkoxy-(C,-C4)-
alkyl, a 3 to 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, CI, Br, CF3;, NO,, CN, (C,-Ce)-alkyl, O-(C;-
Cy)-alkyl, (C;-Cy)-alkoxy-(C,-Cs)-alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C;-Ce)-alkyl, N(R42)(R43) or
SO,CHj3; or where the ring system may be linked to A by =C(R43");

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

membered mono-, bi- or spirocyclic ring which may comprise 0 to 3 heteroatoms selected
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R38 and R39, R42 and R43 10 form i ndependently of one

another optionally together with the nitrogen atomto
woneoaiossshey are bonded a 5-6 nenbered ring whPCHEP2007/001211

apart fromthe nitrogen atdMm my also conprise 0-1

further heteroatons fromthe group of NH,

N-(Ci-C6)-al kyl, oxygen and sulfur. 15 In a preferred

enbodi ment, Bis: B H, N( R35) ( R36),

q%qﬁ %/g'r H%of%()yg% %Sge %a}dr%grlgﬁlie rirﬁ(sgstefn may additionally be
(SGBStﬁ:&):d 8l Fyay,[Br, @F 3 N, fE@I— @m@tﬂﬂylmq@q -,Cgbllal-kyl i(Ci- C4) alkoxy-
t(@ Epl roci/cl ic nonaromatic rin

halkyh budrong-(Selekalky, p¥u A (Ré’]blhﬁélrﬁxbe(]%%prl -Ce)-alkyl,

' ere the ring system nmay
ghd@zlr‘l?ggﬁgﬁqu(ge su%’st%ut ed by one 20 or nore of the
fol |l owi ng substltuents F, d, Br, CF3, N2, CN,

G.-08)-al kyl . O - al kyl
R37, g‘é&@%’-@(’k%@ P(‘t%( Eé&)’flff‘al kf/ll hydr oxy- (G, - C4) - al kyl ,

Plipr TR e POMEIRNERR iy oxy, C0AR40). -

S—(O’ C6) - al kyl; or where the ring system may be
C(R43"); preferably H,

R38 %%(§,’\4gepd%3 al kyl, (C,-C8)-al kyl,

C2- gggepéﬂdlé%y ?1(&:16 a%)he?bﬁg}’dnaln% gget%'ér Gh 1 llﬁ?regén atom to which

al kyny ered nono-, bi-
ghey e pohded anph amenmkerédering whghvﬁpamfrqmmecmmgan%orﬁ) thay also

4 het ergat el ected fro the r X

tolrsSel T GRe dbF Ao forunt gt ML nﬁ?)a%)kyl oxygen and
agdgiytionally be substituted by F, d, Br, NO2,

CN, (C1-Co)-alkyl, O(C1l -C8)- aIkyI (CI

-C4) -al koxy-(C i C4)-a| kyl , hydroxy-(C 1-A) -al kyl,

R38 R39), hyd : R40) ,
I“W%&F%@@ kyl)(30 %\I( R43.7f)2%2¥,) groo(sogc)Hs or
B VIaU®R3SHR36), 'FxQd@X?I(é[)EUJPMkPIG(@ eba@dkilogok@% -afkek 548 -Cy)-alkyl,
particul arl refera hydr oxy- (

((Cz QEB?U(QIII)HW 2" @all@ny ai3kox)- nqmbem)momkw- tria oBspirocyclic

ARPRRRE e a0 e bomBlas o G SRRLCTROh b by of
COXYBEn, &&r&geh and smﬁirewm& ﬂ[E&lrSgedy@l‘éhﬁlﬂa)ﬁ BN brikfly B QUBstiddted by one
oxygen, nitrogen and sulfu where the rin

R af (el yipe BEbsaIssi FLCk BTyl N Cal CNBEG GPaIkyl, O-(Ci-Cy)-
B e o R Cll UGN ovgy pORED)

CON(R BRI, hy dedaiy( Bﬁ@(RWﬁN(RhYWQEQWR‘WRM)(R%) SO,CH;,
\ ch%l) C|: Cs)og?ky?lolgﬁherel\{ eR Lr‘rl%)g (S}E\)s‘;resrzl ma5y boerlm?(%%_g by =C(R43");
preferably H, hydroxy-(C,-Cy4)-alkyl, (C,-Cg)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, (Cs-
Cs)-alkenyl, (C,-Csg)-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, CF;, NO,,
CN, (C,-Ce)-alkyl, O-(C;-Cg)-alkyl, (C;-C4)-alkoxy-(C,-Cs)-alkyl, hydroxy-(C;-Cs4)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl,
N(R42)(R43) or SO,CHj; or where the ring system may be linked to A by =C(R43");
particularly preferably hydroxy-(C,-Cy4)-alkyl, (C,-Cs)-alkyl, (C;-C4)-alkoxy-(C;-Cy)-

alkyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic ring which may



very particularly preferably (C, -C8)-alkyl,
(C -C4)-al koxy-(C, -C4)-alkyl, a 3 to 10- nenbered

WORIWaA933s - or spirocyclic nonaromatic ring WhPCHEPBY7/001211

conprise 0 to 3 heteroatons selected fromthe group
of oxygen, nitrogen and sul fur, where the ring system
may additionally be substituted by F, d, CF3,

(C -0C6)-al kyl, O(C -Cs)-alkyl, (C 10

GO 6 0l YR e,

|( \(M:hd@%gtel rivig mtemnﬁﬁpacabﬂmany e @ubén&ﬁed 163;413?,'- (El’ IBy,l CF;, NO,, CN, (C-
- a ,
Gk a—%@éFFy) alkﬂ&c Ic@)) aé‘fWr(&l C4z~azky}x@%%?%ﬂcl -Cy)-alkyl, oxo,

ORI OREEH e RS 5 e

addQ,Cbhal | y be substituted by nmethyl, ethyl, OH Oxo;

WD 2007/ 093363 P / EP2007/ 01211 21 t
P4FY PRTIFURY lergf;.feé%pfgg &;w Ylolyi- @@-aiko' y E:a»fg4'p<§ykyl a3 to 10-

(%m%)}d ﬁ+ Ex}élﬁ ;?f (O?Ie%% ugdg mftg rérf%\kf iulfﬁéa:y ecgmprlse 0to3

rimtmozﬁmu‘s selectedbfromyth¢ goupiofi gxy@hemtregiexf amdrsutfhe wheouthe ring
O 5 wher

e B RlTE dpseelitetbn. b LR C BRIt B Ciggation, €
V518 0R3TC, G Ralk B Ry drBRR(C FBP-alkADox 3D (RB4Z hyd#d3y,
N(R41)CO(C,-Ce)-alkyl, or SO,CHj3;
in particular preferably hydroxy-(C;-C4)-alkyl, (C;-Cg)-alkyl, (C;-C4)-alkoxy-(C,-Cq)-
alkyl, (C,-Cs)-alkenyl, (C,-Cs)-alkynyl, 3-6 membered nonaromatic monocyclic ring

selected from the group:

__/

)

-

N

O
9

Cr (P 0 O
>

2

where the ring system may additionally be substituted by methyl, ethyl, OH, Oxo;
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10 i ndependently of one another H, (Cl-C8)-alkyl; or
R38 and R39, R42 and R43 form i ndependently of one

waparheidedpti onal |y together with the nitrogenp@l/@r2000001211

whi ch they are bonded a 526 nenbered ring which,
apart fromthe nitrogen atom may also 15 conprise 0-1
further heteroatons fromthe group of NH,

N-(Ci Co6) - al kyl oxygen and sulfur; where R35, R36,

er,
in eaﬁtﬁﬁérﬁﬁ?c’u reeﬁgé%}:?’t@eroﬁﬁ%(sé? Owgﬁk Clap H%]O (8 -Ca)-
naditsxy - (ORICy)-alkiyl, {COCy paIk LN ChLICE)-akk nylas-Stm@fibgred hdnaromatic
unsaturat ed ri n(ty structure having one nitrogen atom
dpenayvdiq g seiscladdtran dip G5reP:sel ected fromthe group of
N, O and S, where the rings of the structure may be
spiro-1linked, fused or bridged, and where the ring
system nay be substituted by one or nore of the

foll ow ng substituents: F, OH, 3, CN 3, 25 oxo,
O (C -C8)- aIkyI 9( C4)-a|ko 1 - A) - alkyl,
(G -0C6)-al kyl, lkenyl - [C6) - al kynyl ,

CO R44), (( R45) ( R46) ) 0- R47, CQ(C(R45) 6) ) p- R48,
where Q WD 2007/ 093363 PCT/ EP200Q7/ OOlZlé 22 conprises

a total of at least two tons;"\Q i rgf erabl y
linked to the group R R{ R1i7 V|aaring
nitrogen atom of the group Q 44

(C -C8)-al kyl; R45, R46 are independently of one
anot her H, (C C6) - a articularly preferably H
@dv{'llqnaﬁ 3:

10vkere pheaing syﬁt@@pemd # begebstituechlby methyl,, et}B’l QH, Oxo;
4; R47, R48
where

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

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,-Ce)-alkyl, oxygen and

sulfur; where

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

mono-, bi-, tri- or spirocyclic saturated or partly unsaturated ring structure having one
nitrogen atom and 0-3 further heteroatoms selected from the group of N, O and S, where
the rings of the structure may be spiro-linked, fused or bridged, and where the ring system
may be substituted by one or more of the following substituents: F, OH, CF;, CN, OCF3,
oxo, 0-(C,-Cg)-alkyl, (C;-Cs)-alkoxy-(C;-Cg)-alkyl, (C;-Ce)-alkyl, (C,-C¢)-alkenyl, (C;-
C¢)-alkynyl, CO(R44), (C(R45)(R46)),-R47, CO(C(R45)(R46)),-R48, where Q



10

15

20

25

are independently of one another CH, F,

O (C -C8)-al kyl, CON(R49) (R50), N(R51)CQO(R52),
wWORREBYBRS4), CO2(R55), SO2Me, CN, a 3-10 nmenbrCE#P007O1211
system 15 having O to 3 he@teroatons selected fromthe
group of N, O and S, which may be substituted by one
or nore of the follow ng substituents: F, d, Br, CF3,

(C1-C8)-al kyl, 0- (Cl-C8)-alkyl,

FigB‘p;%l 0@@‘3‘(&%‘ S eoﬁlgggzandg)r(]? | yO(;If e

iy preferdd]y lifked@8theadrsyp ; or R49 and RS0 form

optionally together with the nitrogen atomto which

t hey afe bonded a 5-6 nenbered ring which, apart from

the nitffogen atom nmay al so conprise 0-1 further 25
S g fromthe group of NH N (C, -C6)-al kyl,

d sulfur; R53 is H, (C, -C8)-alkyl,

Z | R60 (C -C4)-al koxy-(C, -C4) -al kyl,

yl, (C3-C8)-al kynyl, CO (C, -C8)-al kyl,

COCXC,R1C:8)-aIk I, COC(R61)( of)gng(Rm)(R??) WO
2007/ 093363 Pc‘waaﬂzleﬁ)wresqw&m Fgaup
(Cl1-Cg)-al kyl, (C(R58)(R59))q R6O,

(C1-A4)-al koxy- (G -C4) -al kyl, (C3-C8)-al kenyl,

R44 (iCBE @B)-Caldtyylyl ; or R53 and R54 form preferably
together with the nitrogen atomto which they are
bonded a 4 to 5 10-nenbered nono-, bi- or spirocyclic

R4S, Riggg which, apart fromthe nitrogen atom may conprise
‘0 to 3 addltl onal heteroatons selected fromthe group
aire oxdypgadenthy off @genothadH, &1tEgHalkylhmrteculdrly preferably H;
het erocyclic ring systemmy additionally be
substituted by F, d, Br, CF3, (Cl-C6)-alkyl,

o.p Gt Fades@,)deﬁbkwone(aqomgﬂo -jabkgxy- (C1- C4) - al kyl ,

hydr oxy- ( oxo, CO(R64), CO\l( R65)(R66)
hydr oxy, OOO(R?l) N( R67)OO(C1 C6) -al kyl, 10
R47, % 9) (R70) or SQZ(Cl-C6)-al kyl; R53, R54 are very
icularly preferably: (C, -C8)-alkyl,
(e fRABdnidetly 6F SRR AnotheHOHAF; @1(@)057 ﬁl@yr @@NGM@?’(‘RSOPV

R53 and R54 form together With th nitrogen atomto
M%H)@@@Sé%,r?é(%b@éé) £%(R@5)150Mnb@Ne@J3ﬁﬂnmmbmd riggsystem

s clic.rin art fr
g}a&{{é dnlggiy l&e&%?‘tfnglé gﬂ“ﬂg& gbgﬁg? groyn é’? W tdqandné whi may be
substituted by one or more of the following substituents: F, Cl, Br, CF3, (C;-Cg)-alkyl, O-
(C-Cs)-alkyl, (Ci-Cy)-alkoxy-(C,-Cy)-alkyl, CO(RS6), oxo, OH;

R49, R50, R51, R52, R55, R56
are independently of one another H, (C,-C.g)-alkyl;
or
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,-C¢)-alkyl, oxygen and sulfur;

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



het eroat ons sel ected fromthe group of oxygen,

nitrogen and sul fur, where the heterocyclic ring
wayeremdany additionally be substituted by F, BCT/EB2007/001211

CF3, (Cl-C6)-al kyl, O (C, 268)-alkyl,

(Cl-CA4) - al koxy-(C,-C4)-al kyl, hydroxy-(C 1 -C4)-al kyl,

oxo, CO(R64), hydroxy, N(R67)CQ(Cl-(C6)-al kyl, or

SQZ(C, -C6)-al kyl; 20 R58, R59 are independently of one

R4 IR0 AER e P RERUR S st £ P oo G G fln T G-tk
QE@-CEHI@lkFlﬁyl; H (Cl1-C6)-alkyl; or R69 and R70 form

optionally together with the nitrogen atomto which
Or they are bonded a 5-6 nenbered ring which, apart from

, ] ' 0
RS53 rle@tﬁeReir%olg ﬁ;g&fe%%&%ﬁgﬁéérrvgl{t}g%eﬁﬂﬁﬁreh%_&)(rgfo_l\&én;éfn Eal{é&;alre g’onded adto
obOyigemberad nmonb?, Wi-; OererC)ere ring ) agdi frymQhe BiMGgen atom, may

anot her 0, 1, 2 4, 5, 6; WO 2007/093363
PeMPESe 863 @éqlimal hzma@m selaofed from dhe group efsgxygemyhitrogen and

ARG hetdsi FdsybeeniHihy Audibnal Ve Kb IRAL by F, €1, Br,
CE;, (IIE1 le(tgomcl)my@(cfﬁ)mﬂ?mm f?) mﬂy@(@ﬁm)-ﬁﬂ(yi}fﬁ@dm}' (Cn -Cy)-
e, oxoe LSRRGS, FONY RanBﬁ@?hxch,‘rezs,x,.q%@my)sraWAfg%a Cey-alkyl,

@lgmgi](m% ﬁ%?bwcﬁ%‘m al koxy- (COXOC4) Oalskyl

S—(C C6) al kyl, (C, -Co6)-al kyl, (C2-C6)- al kenyl ,
- cyclo O (C3-C8) - cycl oal kyl
RS3,@-"‘€%§“XPE‘F‘G§1 Eémfera C3-C8)- cycl oal kenyl

go@%-z;?}négi),'fa{%ésx ZV@?)dOR(?d)cQG&%r(g (@‘)C&alkrgl or R53 and R54 form

@ogether@jh the kyttqge g joGLfich t}@@)a;ealbdnylled a4to 10 membered mono-, bi-

S2(C, - al k 2. menber ed nmono-
SERPERER Bk M h Ry RSB R SEOBn e comBHige 0 to 2 additional
hfeﬁe%é?é‘ﬁm@ fHectél frb@Mhe PRUPLOBRyRE rhltro%exﬁd?ﬂ salfulWheldBe
-12 menbered ring may conprise furt substituents
smt,dm(a'sllﬂmg]systegn ma@rddoesallNgesubgMuteddy 3, Chxdr, CF;, (C,-Ce)-alkyl,

UL P s SR S5 by, oo conen

MyR¥&l( R(R67)adc,-8R4Iky I 6630aCH,)-alkyl;

RS8, RS9
are independently of one another H, (C,-C¢)-alkyl, OH;

R57,R61, R62, R64, R65, R66, R67, R69, R70, R71
are independently of one another H, (C,-Ce)-alkyl;

or

R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

heteroatoms from the group of NH, N-(C,-Cg¢)-alkyl, oxygen and sulfur;

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



15 R72, R73, R74, R76, R77, R78 are independently of

one another H, (C -C8)-alkyl; or R72 and R73, R76 and
wW@RZ007/023363 | ndependent |y of one anot her opti onaPCYEP2007/001211

together with the nitrogen2&atomto which 20 they are

bonded a 5-6 nenbered ring which, apart fromthe

nitrogen atom nay also conprise 0-1 further

het eroatons fromthe group of NH, N-(C, -C6)-alkyl,

oo PR S0 UL U BOR RS EORELETE Dl Qi

t(D@N(RTE)(KJ’ﬂ) 2804(0e ChRralkpB 19 mEnbdrediions-abilodkgiebeyclic ring which
nonocyclic 5-7-nmenbered azacycl e which conprises an

dNBHEIMPINE RS P Bore kgteraatpms diam thegrqpxfdRAApnd S, and the 3-12
rHB&Ec?ﬂngs an%ﬁ{uﬁ s%ﬁ%@%@?}%n‘?bkﬁ@lﬁ?ﬁb 1 &NYBEED oxo, O-

corrprl S

QCRQ) -AIkGHZE P ORI RE A0 J)salKPL,i $(OF Gé)@ﬂl@bl - G’é@alkyl (C2-Ce)-
2007/ 093363 PCT/ EP2007/ 001211 25
-alkgnyl, (58CR-olqallwyl, Rr(Cs-Rehexq! oaﬂis@ (ﬁsﬁshcwlvalwnyl, Qg(@a Cs)-
RE310RR3y 1N 3E8,) MINGS1, NRRP6)(R77), COO(RT8), SO(C)-Ce)-alkyl and COOH:
preferably 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 ring may comprise further
substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;, oxo, O-(C,-C¢)-alkyl, (C,-C,)-
alkoxy-(C;-Cy)-alkyl, (C,-C¢)-alkyl, (C,-C¢)-alkenyl, (C,-Ce)-alkynyl, N(R76)(R77) and
SO,(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
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.

In a preferred embodiment, Q is:

Q  agroup of the general formula:

in which the ring D has the following meanings:

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

Q is preferably:



N NNNRS3-N \R53 8 NR53i N"154 R531 I R53 NN
R54/ R53 R5=f3\ ,8 NNN R54 R54 I I NI NNNN
wWOR2007/0RB83 R53 / R53 R53 NI N1 N N N N N N RSBEP1007/001211
R53 R53 R53 WO 2007/ 093363 2PCT/ EP2007/ 001211 26 where
the groups may, apart from R53 and R54, optionally be
substituted by one or nore substituents selected from

F, OH oxo, (C-0C6)-alkyl, O(C-0C6)-alkyl,
(G -C4)-al koxy- (G -C4)- alkyl; the aforemsntl oned RS2

gro Q preferabl ave no fu,Lt substituents;R
pafticullarly prE’Nzrab y: N i

—N N—-R%
N

R>
| | |
) N ¢ ”
Il.\,ss R53/N R l,\lsa
R
- |
N N
TH Mdj
\_53
R l,\l 53/
R53
) |
53 N
rL RN\
N
54 53
o R R N
R \N 1
\R54 R
| | |
N |
N '}‘ /N le
\
R53 R53 R53 R53
| | | |
53
N N N-R
, N\R \R
R 53

53 53



NN NCN 53 P RSN R3 RNRS3 R3 R54 N NN N R53
NN 53 NRG3 NR53 R4 N\ \ N NN N, R53 NI~ R53 N

W 783365 R53 where the groups may, apart frobPeCRBEB20anan1211
R54, optionally be substit@éed by one or nore
substituents selected fromF, OH oxo, (G -C6)-alkyl,
O (Cd-C6)-alkyl, (C -C4)-alkoxy-(G-C4)- alkyl; the
af orenenti oned groups Q preferably have no further

St : [ ridcul ard ref [y
wherS R OTR meat? S PBI Aok 6 FhRk g gr o
substRE&ti\lsd}écﬁé’d*fré‘in%@PNoREKO}LC(,E{S&ylMﬂB(@, C&)%l@ﬂo(@ﬁ&f)‘ﬁ}koxy (C1-Cy)-
art from R53 and R54, optionally be substituted

alkylofhe agaremeitionsd grps Qupfesablehasermecfurthes substitests; oxo

(C -06)-al kyl, O (C1l-C6)-alkyl,
Qis pa@tictﬂ}ﬂrjymabmdqu:( Cl-C4)- alkyl; the aforenentioned

groups Q preferably have no further substituents;

| / |
[Nj @ N N
\ L?
ITlsa \R53 &Z R54\N
R N—
54

\
RS
R

| | |
N N N
Z i N
53
N N\Rss N\Rss '\{’R
153 R54
R
| . . |
N—53 N
R \Rss [\J
R53

N\

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

alkyl; the aforementioned groups Q preferably have no further substituents;

10 Q is particularly preferably:



5 Qis very particularly preferably: I I\ N C]~~N

R53 N R53 where the groups nmay, apart from R53,
wopirossbd y be substituted by one or nore subsPCT/ERINF001211

selected fromF, OH, oxo, (C, -C6)-alkyl,

0-(Cl-C6)-al kyl, (C-C4)-al koxy-(Cl-C4)-al kyl; the 10

af orenenti oned groups Q preferably have no further

substituents; In a further very particularly preferred

enbodi nrent Q h s the neaning: R5 \R53 WO 2007/093363

PCT/EP2007/001 11 28 where the/group may, apart from

R53 and R54, nally be su ituted by one or nore
substituents seI ec ed fromF,{ OH) oxo, (G -C6)-alkyl,
O (Cd-0B)-al -C4) - al ko C -C4)- alkyl; the

af orenmenti one Nups (R rably have no further
substituents; 5 In 3further\ very particularly
preferred enbodi rrent Q has tRe neaning: N N \R53
where the group may, apart from R53, opt ||onaIIy be
substituted by one or nore substituents Nselected from

F, OH, oxoN (C 6) - al K O (G - C6) - al
(C -CA4)- C-4)- af or ned
groups Q Iy Have n urther substitjuemts; 10

where the radi Is%md groups §53, R54alNd o have
t he af orenenti oned neani ngs. The condi ti ons apily
that 15 in the case where Qis a nonocyclic saturated

wherg1 %hgﬁﬁ?g#ér}géw %a“?‘[jfrgﬁl% P gnrdl’lgfll;' %sticpn%Yliy d s %tur%e& B P95 or more
substituents selected from F, OH, oxo, (C,-C¢)-alkyl, O-(C,-C¢)-alkyl, (C,-C4)-alkoxy-(C,-C4)-

alkyl; the aforementioned groups Q preferably have no further substituents;

Q is very particularly preferably:

R N

Y

R53

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

aforementioned groups Q preferably have no further substituents;

In a further very particularly preferred embodiment Q has the meaning:



20

further nitrogen atom where the group Qis linked to

the group R R#FR 1.~ Rvia a ring nitrogen atom of
wW@e@a9xH3 20 B is a non-aronmatic ring wth theCT/EP2007/001211

meani ngs nentioned above f@ B; and in the case where

Qis a nonocyclic saturated 5- to 7-nenbered ring

structure having one nitrogen atomand no further

het eroatom where the ring structure is substituted by

v B BT G RE L ST BRI g o

substRHER hedeedfiom @, 03, loix B KEY- (li&atklyﬁ G OUORIMIAE- (E4I)J%llkoxy (C1-Cy)-
nitrqgen atom of 5 group Q i's not an unsubstit ut

alkylpttlé ﬁtqrempwned BTOXPp pewréferé@ély bzmsdm fuether subsibugntssent
invention relates to conpounds of the general fornmula
I 10 in which X has the neaning X or O In a further

In a forteéreverepardoidady prfidrredtenebodireae ¥ hdsnhemearing:r el ates to
conmpounds of the general fornulala BSASORR | R2
NQ RR R27 la 16 in which Qis a group of the

general fornmul a: @

N
N, 53

R

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

aforementioned groups Q preferably have no further substituents;

where the radicals and groups R45, R53, R54 and o have the aforementioned meanings.
The conditions apply that

in the case where

Q is a monocyclic saturated 6- to 7-membered ring structure having one nitrogen atom and a

further nitrogen atom, where the group Q is linked to the group

via a ring nitrogen atom of group Q;

B is a non-aromatic ring with the meanings mentioned above for B;

and

in the case where

Q is amonocyclic saturated 5- to 7-membered ring structure having one nitrogen atom and

no further heteroatom, where the ring structure is substituted by a substituent
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20

-N D in which the ring D has the foll ow ng neani ngs:
saturated nonocyclic 5-7-nmenbered azacycl e which
waoeempnpses an el ement N(R53) or 20 PCT/EP2007/001211

C(R45) ((CH2) o- N(R53) (R54) ) 29saturated 6-11-nmenbered
azabi cycl e or spirocycle which conprises an el enent
N(R53) or C(R45)((CH2)o-N(R53)(R54)); Qis preferably:
WO 2007/ 093363 PCT/ EP2007/ 001211 30 53 N 54 N ~

53 RR NNR54 N R53 R53 NNI NN
NC%(P%@N%ESSN N53 R NNNN NR53-N 53 RN
RoEer&dNR54  R53 | R53 NN \ N R54/ R53
R47  is N(R53)(R54), and

the group Q is linked to the group
group Q;

via a ring nitrogen atom of

B is not an unsubstituted phenyl ring.

In a preferred embodiment, the present invention relates to compounds of the general formula |

in which X has the meaning X or O.

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

formula la

in which

Q isa group of the general formula:

in which the ring D has the following meanings:

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

Q is preferably:



R5=\N NR54 R4 1 I NI NNN NNNN R53 R3 53

R53 1 I NN NNV M NR3 | R3 R3 R3 W
wQo@7/09838863 PCT/ EP2007/ 001211 31 where the grPOI/BB2007/001211

may, apart from R53 and R54¢9 optionally be substituted

by one or nore substituents selected fromF, OH oxo,

(G -C6)-al kyl, O (Cl-C8)-al kyl,

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

groups Q preferably have no further substituents; L is

par larly pref Iy N N C\ 53 P R5NRR63
R K R53\R53° RS54 NN N N R53 I\NO 8NR53 N, R53 N 1
B\ N\R53 N R
54
——R
R53 R53/
N N | N
(] DRSS,
f?l53 R53/N R53/N/i7 f'\l
R R
| \ y
~ N

R N
:,:53 R%~ “RH
\ |
| R%3 N
\
N X
R54 R53\
RS?’\N
\R54 R
| | |
N |
E@ OQ () OD
N N N N
\
R5® Rss R53/ Rss
| | | |
N N-RP
N Nap .
R 53 53

53



N\ \ N NN CN-R53 NR53 NR53 N 5 R53 where the

groups may, apart from R53 and R54, optionally be
wa@aisiopizes ed by one or nore substituents sel eeCrEEPio0ODN1211

F, OH, oxo, (C, -0C6)-alkyl, 30 (C, -C6)-al kyl,

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

groups Q preferably have no further substituents; 10 Q

is particularly preferably: V\D 2007/ 093363

wherggg%ggpggéé)p 9&%&%0%%% r{dhe gr é&all&ré)le%&bsut ?&3 W one éjg\lore

substitoeht§eedectapfrora FalOy, oke, (©yl%)-alkyt, @(@ycgrwkﬂr (OTr(I49‘—alkoxy (C1-Cy)-
substituents selected from F oxo, (G -Co6)-alkyl
alkylghe eforemgntigngd groupeQ. mgeraéql)kw rp@rt@;)sub%qtms t he
af orenentioned groups Q preferably have no further
Q is parbetlaniyupnefesabls Q is very particularly preferably: | |
NCZ N NR53 CRG3 N\ R53 where the groups may,
apfrt from R53, optionally be substituted by one or
e substl uents sel ectge fromF, OH |oxo,
| N

tzN 0(cu 5 yl |
}A) Ikoxy(CI C4)-al kyf: the D

54
R™—N
53 \

/
54
R

| | |
N N N
z Z N
53
N N\Rsa N\R53 N’R
llass

\
R54
\ N N
. X TXD
N—p53 N
R ~Rp53 N
R 53I
R

5 53

53

N

where the groups may, apart from R53 and R54, optionally be substituted by one or more
substituents selected from F, OH, oxo, (C-Ce)-alkyl, O-(C;-Ce)-alkyl, (C,-C4)-alkoxy-(C,-C,)-
alkyl; the aforementioned groups Q preferably have no further substituents;

10 Q is particularly preferably:
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10 aforenentioned groups Q preferably have no further

substituents; R45 H, (Cl-C6)-alkyl; preferably H o O,
wa2002/09863 4, 5, 6; preferably 0, 1, 2; parti cuP&r/Ep2007/001211

preferably 0, 1; very partidgularly 15 preferably O;

R53, R54 independently of one another H,

(G -C8)-al kyl, (Cl1-C4)-al koxy-(C -C4)-al kyl, (C3-C8)-

al kenyl, (C3-Cs)-al kynyl, COR57), (C(R58)(R59))q-R60,

OO(C(R61)(R62))r R63, CO WO 2007/ 093363

PCT/ EP2007/ 001311 33 O(C, - C8)- Al kyl ; or R53 and RS54

formtoget her M the nitrogeNatomto which they are

bonded a 4 td 10- ngnbered norio-, )bi- or spirocyclic

ring which, art fromthe nitrogen atom conprises O

to 3 addition Rt er ogg¥ns, Sel ected fromthe group of

N, 0 and S, and n’q¥53add|t| ongl |y be substituted by

one or more of the follow ngRsubstituents: F, O, Br,

5 CF3, O(C1-C8)-al kyl, (C1-Cs6)-alkyl, R64), oxo,

oH, (C1- C4) aIkoxy-(C,-C4)-aIkyI, N

hydr oxy- (

N(R69) (R O)

pr ef er abl

(C -CA4)-al kox

(C3 08) al kynyl, CO (C1- Cs) aI kyl, 'CO- Q( C1- C8) -BLkyl ,

R61)(R62))rN( R76) (R77); R54 is preferably:

wher% @]le ggu%ps%{%g(}af ﬁgﬁggééﬁ%kgﬁ zﬂ E@Ma& be spstituipd by pag or more

subst{ifgntabdisumd fromIF, O 0%3@1@)-8&4'1 fe(m- Gg)%flleyla@ﬂl)c4) -alkoxy-(C,-Cy)-
together with t he mtro&en atomto which they are

alkylpihg afagementiangd gnaypprhpsefeeablybig-no fsnhercsrlb%v%ym ic
ring which, apart fromthe nltrogen atom may
conprise O to 3 additional heteroatons selected from

Q is tdrg patoularigfpredarblen, nitrogen and sul fur, where the
het erocyclic ring systemmy additionally be
substltuteqll by F, d, Br, CF3, (C -C®f)- IkyI
0-(C1-C8)-gl kyl, (C -&4)-al koxy (C -CA4)-aykyl,

hydr oxy- ¢C1- 20 al kyN R64) , R65) (R66) ,
hydr oxy, R71), N(R67) Cl- ) - al kyl 9) (R70)
or S02(C, ~TB\: alMkys3 N< RS

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

aforementioned groups Q preferably have no further substituents;

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

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

R53,R54
independently of one another H, (C,-Cg)-alkyl, (C;-Cs)-alkoxy-(C,-C4)-alkyl, (C3-Csg)-
alkenyl, (C3-Cy)-alkynyl, CO(R57), (C(R58)(R59))4-R60, CO(C(R61)(R62))-R63, CO-
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or

R53, R54 are very particularly preferably:
(C1-C8)-al kyl, (C(R58)(R59))qg-R60,

w¢ Sb7@d3Benl koxy- (Cl- C4) -al kyl ; or R53 and R54 PCT/EP2007/001211

together with the nitrogen3adtomto which they are
bonded a 4 to 10-nmenbered nono-, bi- 25 or spirocyclic
ring which, apart fromthe nitrogen atom nay conprise
O to 2 additional heteroatons selected fromthe group

), . I, . .
Rl e KSR ol e MRS i Gegpstom to which they ar
shoinded 4 4t H0-mentberdd momdr-, biChBspiroSilelica)ngalkiyh,,apart from the nitrogen
O (C1- CB) -al kyl -C4)-al k -(C1- - al kyl,
m}q(fpoc)&;np%r@g %3_ gng(jg;'q)r’lal gg(tgr’oag&/s}:g%]@ft’e%%%ngph@g(g}gup of N, O and S, and
Yo B3Ot drel 1 be Sttt @\%' '
R59 i nder?en%e%t ySlof&%ll) eor%:]OOrt %%thh@?féﬂ Sgﬁ)iﬁl‘éﬁﬁgﬂ’ CL Br,
VT 32000, 6233531, RCT-OsP2R 7 COGR 84)] ox DRI, -(3B-41koRG2C | -Cy)-alkyl,

To S vty ey R i R s RERERAG] w7,

fSUZWCPQE])LQk‘ﬁE'y together with the nitrogen atomto
which they are bonded a 5-6 nenbered ring which,

dp¥y s pfefemblyhe nitrogen atom may al so conprise 0-1

Sl IR G OB iR sty atiens,

Qe @RaRDRHINED @. dy)-abeyl,TO 4)(8%?8’ﬁ_?lsz}B(@,?:)’(S?g?l_)81}6[(2}?,1’\1(R76)(R77),

i ndependént{y of one anot her
a4 icorfeBly; N(R74) CO(C, - 6)-al kyl, N(R76) (R77),

e LA R S Rt Ll et (GREspkeny, s

noyalkyayeroatons fromthe group of N, 0 and S, and the
3-12 nenbered ring may conprise further substituents
such as F, d, Br, OH CF3, N2, CN, OCF3, oxo,

RS3 383)(1861{ ﬁsr}]p?{f‘ééé‘bgé§)geatp%\flltﬂh§ﬁ ' ngqﬁgo;ﬁi‘éx'mey%}é Srided a 4 to

(1@3méfRbered edomal, by or spirdy31iEBhg swhedho apdsyfrom(thSnitrogen atom, may
Cs) -cycl oal kenyl , O (C3-C8)-cycl oal kenyl , .
(compags 0 49 R paditionalihrtematarrsyyelectsddrqrr ghe gropmof oxygen, nitrogen and

%%E:’w'hgpe) th@llxg%loc?agc r%tem may additionally be substituted by F, Cl, Br,
CF;, (C-Cg¢)-alkyl, O-(C,-Cs)-alkyl, (C1-Cy4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C;-Cs)-
alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-C¢)-alkyl,
N(R69)(R70) or SO,(C,-Ce)-alkyl;

RS3, R54 are very particularly preferably:

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

R58, R59

independently of one another H, (C,-C¢)-alkyl, OH,;
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preferably OH F, O (Cl-C6)-alkyl,
N( R74) CQ( C1- C6) - al kyl, SQ2(C1-C6)-al kyl, 3-12

woreei®pId3 nono-, bi- or spirocyclic ring whi chP@B¥P2007/001211
conprise one to three hetenBdatons fromthe group of
N, O and S, and the 3-12 nenbered ring may conprise
further substituents such as F, O, Br, OH CF3, N2,
CN, OCF3, oxo, O (Cil-Co6)-alkyl, (C1-C4) 25

, (C2-Co)-al kenyl ,
RST, ?é;of&% qg?“kyny’l ‘%‘ﬁ{ﬁé%ﬁ‘%%%%@ §2g’k1¥@02(01- 06) - al kyl :
R72, R73 R74, R76, R77 R78 i ndependently of one
anot her %Cl C8) - ; 30 or R72 and R73, R76 and
vabepremﬁwlv@ eb%wuébﬁnw (Gf Cohalkglot her optional Iy
together wwth the nitrogen atomto which WO
2007/ 093363 PCT/ EP2007/ 001211 35 they are bonded a
R69 indRTENber ed ring which, apart fromthe nitrogen atom

may al so conprise %61 further het er oat ons from:t

or

gfpam ﬁp%qnai&pqtoa@rﬂ(ew e gitiegen at@W@éYh‘%lh@‘ey am Wfied @5 -6
I‘E@mﬁ&gd ﬁﬁ’# @P (ﬂﬁ t}ﬁ-:zm B%ineht rﬂ Itng I&PHQ&ﬁO (?ffurther
€ genera a partl C era av

tH&ter(Batbd)rhmfmonghagmupijH R2-(CsCh)- alEyl ﬁygeBand sulfur
O (C -C6)-alkyl, preferably H F, d, (C -C6)-al kyI ;
particul arly preferably H, and B H N(R35)(R36),

| <al kyl |
Qr n}f@é'p‘a?%/en(lﬁ?g%é Iﬁidfém 1, e @,89, ST (C2- C8) - al kenyl

(C2-Cg) - al kynyl a 3 to 10 rrenbered nmono-, bi-, tri-
R60 %3spi rocyclic nonaromatic ring which may conprise 0
4 heteroatons selected fromthe group of oxygen,

Nhdd pega%ﬁu?ré@i ofdhfdifer OMIEr O-(D eCE)'-d'l‘EylSQ‘Nt é@d{ﬁys), N(R74)CO(C.-
addi'ti ona be substi tuted by one ° or

fail)Hathd, ﬁ’é{RﬂélﬁBth GEMRT2ZKR78), SCB(G - @%\lk}m@ﬂ @Nmbered mono-, bi-

%%nggy Eﬁ: fgﬁ& m@t}or@rwlong ﬂpapbg(lgpt?reato&from ngroup of N, O

%a-S %%@12 é@mggé’ﬁﬁ% )n(a?%%}nlgrf@é’ ﬂlrﬂ?éysutﬁ%ﬁ@%eh asF Cl, Br,
) - al Kyl . SCRCH3, | SCE3

N( R41) OQ(
Z’QMOzaCNy DCForomh&(élxt(Ené-quyth&ﬁsi elﬂwma&C be4)- alkyl S-(Cy-

h(;ﬁg'ra (ffc% g&?lc?‘%ﬁ;))-{l@r&[zggze-gf‘ﬂ'@{clo@lkyl 0-(C3-Cy)-cycloalkyl, (Cs-

(%%—c%lbalﬂérb@@*((l?(}gmci@ll&hlyl (€C£25)- %nﬂ'mbmm COO(R78),

ynyl, a nmber ed nono-,

9%?2(@(:?&) alllléylra@ﬁ&%?\ﬁt ic

preferably OH, F, O-(C,-Cg¢)-alkyl, N(R74)CO(C;-Cs)-alkyl, SO,(C,-Cs)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one to three 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, OCFj3, oxo, O-(C;-Cg)-alkyl, (C,-C4)-
alkoxy-(C;-Cy)-alkyl, (C,-Ce)-alkyl, (C;-C¢)-alkenyl, (C,-Cg)-alkynyl, N(R76)(R77) and
SO,(C,-Ce)-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
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ring which may conprise O to 4 heteroatons sel ected

fromthe group of oxygen, nitrogen 20 and sul fur,
woh@7®9136e ri ng system nay additionally be subBCT/ER200T001211

by F, d, Br, CF3, N2, O (C -C6)-alkyl,

O (C -C8)-al kyl, (C, -C4)-al koxy-(C, -C4)-al kyl,

hydr oxy- (C, -C4)-al kyl, oxo, COR37), CON(R38)(R39),

hydr oxy, CIIXRAO) N(R41) CO(Cl- C6) - al kyl, N(R42) (R43)

Otf)e)s% %@de)doar 5- n?be'f«%he lii%/a/g1cﬁy33)ta§trﬁ'&}?¥l1et}ﬁtr!)éel}lnka?gmt 1%ay also

ref
F&pdfp@%&@(]@uﬂﬁér)he@érkaﬁbms from @8 pralpkyfINH, N-(C,-Cq)-alkyl, oxygen and
(C -C4)-al koxy-(C -C4) 25 alkyl, a 3 to 10-nenbered
K bi - or spirocyclic nonaromati c ring which may
conprlse O to 3 heteroatons selected fromthe group of
oxygen, nitrogen and sulfur, where the ring system

The rlaﬁlyaladddl gi‘otupaRIZym&bB 1alﬂlh)5¢dnﬁpduads Ofthé gerfdral fBimul CkBparticularly
N% t%y- C6) -al kyl, O (C,-C8)-al kyl,
preferably. app-thg fobeyn gc"e@A')‘gSal kyl , hydroxy-(C, -c4) - al kyl

w2 4 1B 0-R0 Bl AR HAE TG S o vl
H; andC, - C8) - al kyl, (C, - C4) al koxy (C-C4)-alkyl, a 3hto
- d e
B I hRURGEE S nuicer st et Bt Coraty (s o g uon-alkyl,
qtz@&ygﬁenylnddzr@g%n(y@\%ﬂafs%fm menfbieEem yng?g ,’;%g)’%&iﬁd&chc

may addi tional 2007/ 093363 PCI/E
%namb&tm tmgeﬁudn‘ymﬂy c@hprlsBrQ to@ R terbid@ms Gdected from the group of

E%yg@t)mtgﬂgg%and ﬁlyé.]xo\%ger% ghe. réi/g) s_yaﬁ%gwnay %c}gﬁtmr@@@g-p}lbstltuted by one

mfdﬁ&émﬂél(fM%@m%tsaFk@i Br c;l\iéﬁf#@z(&qi 2 C9C¢)-alkyl, O-(C;-Cg)-

CH3; artlcular ref erabl'y’ hydroxy- (
0 (Cat oA 3 el b1 oy CORT?)

e S Shanshan; EORRYAE Rlkanics Cafbd! Rikeoids, soicns

tSEF; @ QYT -Y)-afkyPOr Q'}E@ th@ridg Nhbm WS 1R 1Hdked &d ﬁl@by =C(R43");

system nmay additionally be substituted by nethyl
aréfprablyddy hydrexy-(Ci-Cq)-alkyl, (C,-Cg)-alkyl, (C)-C4)-alkoxy- (C| Cq)-alkyl, (C,-

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, CI, Br, CF;, NO,,
CN, (C)-Ce)-alkyl, O-(C,-Cs)-alkyl, (C;-C4)-alkoxy-(C,-Cs)-alkyl, hydroxy-(C,-Cy)-alkyl,
ox0, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,;-Cg¢)-alkyl,
N(R42)(R43) or SO,CH3; or where the ring system may be linked to A by =C(R43");
particularly preferably Hydroxy-(C,-C4)-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, Br, CF3;, NO,, CN, (C;-
Ce)-alkyl, O-(C,-Cg)-alkyl, (Ci-Ca)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-C,)-alkyl, oxo,
oxo, CO(R37), hydroxy, N(R41)CO(C,-C¢)-alkyl or SO,CH3;

very particularly preferably H, (C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C,;-C4)-alkyl, a 3 to 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



10 R35, R36, R37, R38, R39, R40, R41l, R42, R43, R43'

i ndependently of one another H, (C -C8)-alkyl; or R38
w@neh783B63 R42 and R43 15 form i ndependent|y of POTEP2007/001211

anot her optionally togethedéwith the nitrogen atomto

which they are bonded a 5-6 nenbered ring which,

apart fromthe nitrogen atom may also conprise 0-1

further heteroatons fromthe group of NH,

b HEIbEE BrmreBE 8800 616 (6P LMy OB TS B, (Rygo-atkony-

RE9-C.Rélkyl, R¢droxir42,-CriadkyIREx0, GO@ 3Py, enfyefanJ M(R41)CO(C,-Cg)-alkyl,
i_.ndependent g of one another H (C-C38 kyl; where
tm@‘*szﬁb?f @fifdal s and groups in the conmpound of the

f n n

e s o o s R LR G R B fo-ccrcor
wkylkxe:zmsep&reﬁyﬂ (@y- G{)Edllqgayl B3e6 mpmelessaeﬁar‘smm rrtoaot)?wc ring
skjll ed worker. Suitable processes for preparing the
I AEpn e EEHP: i nvention of the general fornula |
are nentioned by way of exarrpl e below (see in
particular 10 nethods A, B, C, D, E, F, G, H I, J, K
LMNOPQRSTUVWX AA, BA,

and schenes | to 10). A reac sequ
preparing the corrpo s of t nvent| on o the
general formula I, ere R2 s the

followi ng steps: 15 resulting |n the cor@pounds of the
formula I: i) reaction of an apomati c orgho-am no

car boxylic ester ofﬂe genegal ?orrmlg 3) Wit h

di met hyl f or mam de o+methyl a to ghve A he
correspondi ng am nal of the general 2 rmula (111):
OHICOCH3 O A X N- AX B OCHg H3C B OCH3

OIS
@

(]
_

where the ring system may additionally be substituted by methyl, ethyl, OH, Oxo;

2

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

or

R38 and R39, R42 and R43
form independently of one another optionally together with the nitrogen atom to which
they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
comprise 0-1 further heteroatoms from the group of NH, N-(C;-C¢)-alkyl, oxygen and

sulfur; where



R2 NH2 R2 N (I'l) / (Ill) NCH3 CH 3 i) reaction
of the resulting amnal (Ill1) wth a substituted
w@eoor@p3genr omati ¢ amne to give a fused pyri nm BCTBP®)7/001211

and iii) where appropriate3further reaction, 25
resulting in conmpounds of the fornula I: WO
2007/ 093363 PCT/ EP2007/001211 38 R R OHZNQ ~A X
RR.,. R-, AXORR BOCH3 (IV) BSZ N2 NQ(I)
( Ty used in the
C%%T%?){l}ﬁgg?”? %3%@0§é’$® S’Wtrjﬁé‘\%d IV have the
reza prefigrably edepemdeatly aboweanother &l, &€ j-Cg)-dlkylf he gener al
formula |I. 5 Depending on the substitution pattern of
t he conpounds of the general formula I, the desired

wher€ HEAAHAC 2@ A5 AR BlofBLlindhe @&B%é/un? desile ol @%ﬁ&&&ﬂe in
step 11), reaction (step |.|? I'S

5 aforen&oﬁsmdrmeam@se appropriate in order to obtain the

desi red conpounds of the general fornmula |I. Suitable
reaction conditions for carrying out the individual

The &?r?p%%skll g%sf %Ffu@@ﬁﬁ(ﬁf@'iﬁé PAHRPhl RERAES BoanHeSrE R intaRaloB$ to

processes known to the skilled worker. Suitable processes for preparing the compounds of the

invention of the general formula I are mentioned by way of example below (see in particular
10 methods A,B,C,D,E,F,G,H,LJ,K,L,M,N,0,P,Q,R,S, T,U,V, W, X, Y, Z, AA, BA,

and schemes 1 to 10).

A reaction sequence for preparing the compounds of the invention of the general formula I,

where R27 is H, includes the following steps:
resulting in the compounds of the formula I:
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

20 formula (III):

7/ /
8B\ J/ OCH, HC ocH,_ g \ /7 “ocH

2 R? N
(In </
(i N—CH
/
CH;
1) reaction of the resulting aminal (III) with a substituted primary aromatic amine to

give a fused pyrimidinone, and
1) where appropriate further reaction,
25

resulting in compounds of the formula I:
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25

Preferred enbodi nents of said steps, as well as the
preparation of the starting substances enployed in
W0 b@7893Bps, are known to the skilled worker bePGWER2ZVI7/001211
menti oned by way of exanpl3® in said schenes and
nmet hods, and exanples. 15 This invention further
relates to the use of conpounds of the fornula I and
their pharmaceutical conpositions as MCH receptor
l'i gands. The MCH receptor_jJigands of the invention are
particul arly suitaHlte asfmodul ators of the activity of
the MCH I R The role-e MCH in regul ating the energy
bal ance has nowybg @ pcumented (Qu, D. et al.
Nat ure 1996 388 3 Shimada, M et al. Nature
: £t al . 20 Endocri nol ogy

(g- 7R Endodti nol ogy ,2003x 144,04831 -ARY
He rléu, Expert Qpipg” .

495-521; Shi,_Y.. Peptides, 2004,
Th& e ar also i ndi cations that
have b nefl cial influence on centrall W=l at
di sm@érs NHCH,as, for exanple, anxiety stagg, R"
depresgi ﬁs (Boromsky, B. et al. Nature 25 p&dicine
2002 3825- 30; ReV| ew. G Hervieu, Expert Opin.

Ther, Targets 2003, 495-511;: WO 2007/ 093363
The syexbolspised 1y @efgmmour@g ofthedfprmdae Uy [Thpnd [Vopayg tbremearnees

men 388 ARG Brm RS 270 o e

suitable for the treatnent and/or prevention of 1.

Di abet es | 1itus, especially
Depegg@s@péee Sq%ﬁ%‘iuuaﬁl REflar gt fhe comRpyRs % et%?@“@bélﬁ’é‘l“k’e‘ the desired

com&%ﬁ&?&r@%@&r}eh %ﬁt@(‘f‘f‘l)I etfter ﬂ?ﬁrlreh&fb!n% st%g ri’i? Cd;rsa ﬂther%acetlon Igstep iii)) is

connection are - nprovenen
necessayuvhane agsomian maorder-to |obmlrmhe rnfesitedi d@rrg;loundzsaf the general formula I.

. | erance, tection of the. pancreati 3.cells
Su“"‘b%é@%ﬁ’i‘f’f‘ GH“‘BPO‘ﬁ%‘gF BATTYARGIOW, tRY 6‘55‘5@{?? é‘FPWéBé H‘:@F%m%‘oged process
are kidoh tPheeriiag wangt he sequel ae thereof such as, for

exanpl e, atherosclerosis, coronary heart disease,

cerebrovascular disorders etc especially t hose (but

Preferred embodir 1men s oq‘ 1}21 steps oe)s vwf“ 45 thé preparatlon of the starting substances
employed in the steps, are known to the skilled worker below and mentioned by way of

example in said schemes and methods, and examples.

This invention further relates to the use of compounds of the formula I and their pharmaceutical
compositions as MCH receptor ligands. The MCH receptor ligands of the invention are
particularly suitable as modulators of the activity of the MCHIR.

The role of MCH in regulating the energy balance has now been well documented (Qu, D. et al.
Nature 1996, 380, 243-7; Shimada, M. et al. Nature 1998, 396, 670-4; Chen, Y et al.
Endocrinology 2002, 143, 2469-77; Endocrinology 2003, 144, 4831-40; Review: G. Hervieu,
Expert Opin. Ther. Targets 2003, 7, 495-511; Shi, Y., Peptides 2004, 25, 1605-11).

There are also indications that MCH antagonists can have a beneficial influence on centrally
related disorders such as, for example, anxiety states, depressions (Borowsky, B. et al. Nature
Medicine 2002, 8, 825-30; Review: G. Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511;
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characterized by one or nore of the follow ng factors:
- high plasma triglyceride concentrations, high
wooatrpemesli al plasma triglyceride concentrati POFERD07/001211
| ow HDL chol esterol concentB3®ation 4. Various other
condi tions which may be associated with the netabolic
syndrone, such as: - thronboses, hypercoagul abl e and
prot hronbotic stages (arterial and venous) - high
I t u
Chak?,bsggfjalp RS, C%e%oqkﬁgh 7f8aido b E%hoﬁ%yo%};? :ﬁ%‘? &, 291-
300)infarct|on hypert ensi ve heart dlsease or
cardi onyopathy 5. Psychiatric indications such as -
omwﬂﬁégé p%@repaameraéwumbé% fog the gadmentisad(os greyentigneof
O%%%ﬁadlan rhythm - affection disorders WO 2007/ 093363
EP2007/001211 40 - schizophrenia - addictive
dlsorders Formul ati ons 5 The anount of a conpound of

Qrmul a | necessary to_achi eve the desired hiol ggica
2. D&h@@éﬁﬂﬁ“ﬂ%&%@%w tap%ﬁ@é?t%ﬂnql%gw@ prevsptign ghthe sequelae
R fdgncompound chosen, the intended use, the
a§nglat% ?‘;érdm&nl stration and the clinical condition of
Partidubar agpdctseintthis Thinedaon redose is generally in the range
E§§n10 001 ng to 100 ny (typically fromO0.01 ng to 50
ergl¥feiiay and per 10 kil ogram of body weight, for
P el it IdQATRAKGAERY. An Tntravenous dose may be,
fo exanple, in the range fromO0.001 ng to 1.0 ny/ kg,
-wnMDhmnanlsghmabnykbmcadn1nlstered as infusion of 10
ng to 10 [ o[amand per mnute. Suitable

? ng per klé gi
PWF‘E%’PBH thSIRIpsTERE B 651ISt hese  pur poses may contain,
-P%&i@ﬁ%n@acrg ra%H‘]n? éblvggura? l:lsgr typl Cal | y fr om 1 ng

ng, per ter |ng e doses may contain,
for exarrple froml ng to 10 g of the active

3. dqlzp?ig]ta%q t]h@)gThu aé: tﬁqrp ﬁﬁ@??roexgbgf t eg)ﬁga %515 coronary heart
d%b&g,l &réR§Rascular disorders etc, especially those (but not restricted thereto) which are

characterized by one or more of the following factors:
- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations

- low HDL cholesterol concentration

4. Various other conditions which may be associated with the metabolic syndrome, such as:
- thromboses, hypercoagulable and prothrombotic 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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formul ati ons which can be adm nistered orally, such
as, for exanple, tablets or capsules, may contain,
wo evo7e%Bepl e, fromO0.05 to 1000 ng, typically PCDOERPDNFH001211
to 600 ng. For the therapy4df the abovenenti oned
condi tions, the conpounds of fornmula | may be used as
the conpound itself, but they are preferably in the
formof a pharmaceutical conposition with an
acee 20 carrier. The carrier nust, of course, be
-aé%ggégg%ﬁaln the sense that it is conpatible with the
- otdddictivadisediesnt s of the conposition and is not
harnful for the patient's health. The carrier may be
a solidor aliquid or both and is preferably
ated with the conpound as a single dose, for
FO““E%@%E%e as a tablet, which nmay contain fromO0.05%to
95% by wei ght of the active i ngredient. O her
The gak@mbatecdm paindyf dsririuke] satbshBne ashiswythk idsswdtsolbgical effect

present, including other 25 conpounds of formula |.
dependsonamaimhes efifactoss. ferorrample the ARecifc qompound ebaserihe iitended use,

the nﬁg% Ef‘ g fﬁ%?raa n af{¥Re Qfini Hﬂ%oh&‘iﬂm o?ﬁl@ fp%grﬁ u'h'le (??:Llé/ dose is generally

essentl a consi s

in thd naggeeﬁomrﬁ&ol mg td1 ghiag rmpmhbg froal 0.91 mpae rst)aﬂng)q)er day and per
car rters and}/1 ogo exci pi ents, Mmﬂceut i cal
kilograghbqdy; wghtofor ehample Pelnl § yg/egfdayt ABdutravgneustsiose mgy be, for

examgfe?}n thé ltront 80D F Rg to HQ{ 19%?('5 wﬁgh% Guifah &dministered as

ubl 1 ngual®) and parentera r exanp e subcut aneous,

infusiontaf d fugcalll 60 ng peltlnhxgearmmrhd pominnter Smmbmmfusmn solutlons for these
adm ni stratign, t.ho h t he nost suitable

Purp QR AY SOAR DR CapRRGEOT 0. Bt M WPt ToReanei Koae, per

millilftaf. lS'ir?glé‘H‘&& RS rcbﬁtxmoforteta&nﬁ@nﬁbﬁql mgk@l dpg of fh%aa"cﬁge ﬁ\@gedlent
on the nature he conpound used

Thus gampoudessfer mmaowmammmax ﬁoonsanavid, fowatl enlg ml kﬁ&mg,l aaadssmgle dose
WD. 2007/. 933 /| EP2007/ 0012 1 f

FormJGN SRR FiTHD S MSIETRARSEID SR e o (U GTPI ofablels Of capsites, may

contalt, %reerxﬁ%ﬁe 00 USH 100akE,dypitdlH B8R 1079 © 600 mg. For the therapy of

Ui ce-resi st ant fornulatlons Sui t abl e coati ngs
the a @smnmnedtcon@agm, ithee qommsndmﬁfomda I praly |bglusebasatbe campound

. al ate ol.yvi. n cet ht ha
sl RS GRY st o9 e S p e Brferd Be Somagigp, i o acceptabl
carrid@ OT N @i SerqhustRIfRBG Y, YeGcadtabl @AheBdny thafrﬁtimﬁﬁp@in@teewuh the
5 Suitable pharnaceutlcal preparations for oral
otheraagredieats ohthesampayitipe andhistnebhdrovivh fof themptientischealiimi The carrier may

anpl ag suc
be o 48 D Aoyl AEERRR € prKERRY BT O I 4R st cose
for examiplerhs HfabRt, wikietsinap oenteidriaan 0D50F tof IsRATHY &elght 8Bthe active
powders or granules as solution or _suspension in an
mgreaﬁab Qltker phammncafirallli activeybsiancss may likawise (be ipresits weluging other
comp‘éf?}rxcgs';jl 0 yfﬂnnrginl% II gl‘;}Hé ﬁhﬁgacsﬁlgcglpﬁﬁs%gt?cgﬁ QF 't}{e 1ﬁ%ﬂgﬁ¥an S‘e?‘produced by
one qf teerkmpea@uthiaoiceutieil hrthodk, weliich eskntiitly oﬁnﬁtteﬂ‘ miRinghh€imgredients

the active redient and t carrjier (which ma
with E]@ﬁgl@gqloglcally z?cceptatﬁe car?iers and/or excipients. ( 4

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

of the compound of formula I used in each case. Coated formulations and coated slow-release
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of one or nore additional ingredients) are brought

into contact. The conpositions are generally produced
woyooanp3zes m and honogeneous m xi ng of the acti R€T/EP2007/001211

ingredient with a liquid add/or finely divided solid

carrier, after which the product is shaped if

necessary. Thus, for exanple, a 15 tablet can be

produced by conpressing or nolding a pomder or

I th 0 e .appr. e Wit h
form a5 i R TR vk BT % B BB bRl e g aci-
and gasiripfjgicksesthtanborinalitiohs. fS@uthlBle 065111‘@@ weRbtdnd td R juRWIcBRprise
form such as, for exanp owder or granul es,

cel1ulﬁaﬁ@a@taéwhtbﬁmeap@ywnxwewet nhtlaalaip,ﬁwéroxygrqumthylpﬂbﬁ@se phthalate

and aményc V;SU] spe?é}eﬂg‘% gé tcfgioeynﬂ)m&f;}; fnfi‘eﬁ? acB)(laterm chi ne.

I\/bI ded tabl ets can be produced by nol ding 20 the
npound, which is in powder formand is npistened
Swtametnlvarawqehm ptqpar@nlan of gshadminstegtion pray ke jin thederm geseparate
[ S I
units SE&?’{) érggro(?%su 2K glp?ss c%f!h%ﬁ SL}'&M‘{‘IQ ta%'ie%sc g%fr)l?gégascﬁgﬁ g\bh[]cél contains

a deﬁnab hmbantvdfiac hasxmmt: abmpaiind efefsimuln €, as popderscdr gtaniutes sl s@lution or
with a flavoring 25 pormal Iy sugrose and gum
Susp%slgall% ala?q%epab%éﬂ%ueoaﬁ d9E 59" 4588 1l AT A §sie- i hanulsion.
Thes€ Q5RO thad ARl BRAGCRCH: ARp8EY BY ufly SNALR pefhReutical
or sucrose a gun1a har eut | conpo I'ons
methsdiwhéedhlieclfides apsigpeintveriett thadotive mglredtenoand:therpamse(whlch may consist
pr ef erab rile ueous arat i onihof at | east

of ons QEMOK Wa&ngfeggw‘i arq b bro té ogprétai}r %?(HB}P(VIUOUS are generally
prodﬁc%@tb9 NhFoMh b hARoddasold rﬂ&%goéf tﬁ@?ctfv@tlr?g?gtﬁgntrvﬁﬂi P1i&08 and/or

hese preparations are preferably adm nistered
ﬁnely ditvrded solddisdryier, afterthwhigh tladm)ctucsmrshapadnf nevgssahys dhugfer example, a

TS PRI SRR S0s HEAREH) lsBh sl SEEL o

her® afstaE@Ae RNthn o thotr 18 dFRHRP gk dV 2 €O Af &3&5@blt be produced
v erPCﬁ‘?E@%%?/ OOfol 42 with vvau{ger and rmp?ng €15 can be produce

by tableéug theegmpotng indreesflewving éoramshich sstfonéxanwile, la n@Iwnbdor granules,

whert ShFRb TR FUSFOVE 5y i G OV B PRUGH Fore surfce-

actwé?’@f!'?é}bh'ﬁg agéntRhad m%tel rﬁa’rﬂhlriéOWH}P&ddtthlﬂBt% c§1‘11 bé ? dace‘dqry molding
ecC adm ni stration are prefera ylnt e form of

the cempejind, wbich is indpsowler farmeand iy messtened vitheangperti ligeid dilyent, in a
t | east one conmpound of the formula |l wth
smtalgﬂ:'e aggm%me conventional solid carriers, for exanple
cocoa butter, and shaping the resulting mxture. 10
Phar maceuti cal, conpositions suitable for topical use
Phargaceutigal spmpositienspriiel prgismifable farmpsrare (sytdngud) pdmiaintration

comp\?\ﬁg @é?kai)lgtt%&&s tc%‘nta?rp%tqg sg ?ﬁ({n &ﬁﬁ)ﬂouga oP Fdrmuf A it Ylavoring,

can Dbe used are
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

intradermal injection. These preparations can preferably be produced by mixing the compound
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| anol i n, pol yet hyl ene glycols, alcohols and
conbi nations of two or nore of these substances. The
wa@eadao7wes3bhgr edient is generally present in a PCI/EP2007/001211

concentration of fromO0.1 #®d 15% by wei ght of the

conposition, for exanple fromO0.5 to 2% 15

Transdernmal administration is al so possible.

Phar maceuti cal conpositions suitable for transdernal

[ I e

with %f‘e? a%?@a?@gt oltr?lgll_ﬁ 1I1$ ﬁ‘?(gnsééﬁ]lg 8ﬁ %@to%bc ?hwph)%ﬁ I%e%table
compoaitioandf the @medeom&era‘ﬂly&bnﬁat o, s 3% bl weigbdithe detiee

active ingredient in an aqueous solution which is
compsynd-er ed where appropriate, dissolved and/or di spersed

in an 20 adhesive or dispersed in a polyner. A

sui tabl e active ingredient concentration is about |%
Pharmmceuﬂad!’qcomlpesfiﬁomkﬂujﬁa}ﬂb Gertre@8b ddmidistratioh grapteifeablarin the form of

: $355|blllt or the actjve ﬁngredlent to be
singl¢-8p e UBBOSPriEs. dBFTecaR BR FpRAEH Y MéHP® pHss on copgpound of the
sl ork
formﬁ’l?sl it i 0( iﬁgHé% )QMZESH{I% (le kéclgﬁp %ﬁ%&%g%ia le ?%?)rﬁm%?g&?and shaping
themaubn@ummthU|shed by beneficial effects on lipid
nmet abolism and they are particularly suitable for
wei ght reduction and for maintaining a reduced wei ght
Phanﬂgéeﬁﬂcé’l’%bﬂl&ibmﬁ@%%ﬁthﬂ@ faspitAKRE oRHRGKiH &te PRITEDS iARE form of
as anorectic agents. The conpounds are di stinguishe
ointnzemit, cedasy 1otiom, MEH, Rorapt agesel it @l. IBaridigivhichean be xisai ary petrolatum,

t he l] effec n bol i, zi ng e nmes and eir
lanoljn P GFRIeBF £GP, Srohooia O Ops B S b Ap UG Aubstances
The anlv& réiferit Y @ﬁ%iaﬂ? p?és@ntﬂﬂ%%@h&nfr@l‘ioﬂ S¥rdth 0CkdAS Py weight of

t he hERG channel ddition, preferred conpounds " of
the cemm$tmm1fn>raexamakefrm0;5cte£my soluble in aqueous

systens and thus particularly suitable for

pharmaceutical devel opnent. The pharmacol ogi cal effect

Trandderh@ll:daN Gk traohiieyies gbs&lbldﬂ PhiRack @5dal YW pli@idnd Adiedbie for
PCT/ EP2007/ 001211 43 nodels after oral adm nistration

transdereal Wik can by @rthe Ermvefisingleratchies avhidhngse avithblectan lang-term close
conta%mgtﬁ%%dpa lelqpseed)%er{nl?s. %Bﬁp he{lc‘%es %Glttélﬂ V)g Qon%lﬁ ?l( actlve 1ngred1ent In an

anorectic ac ngre

aque(ﬁmrsbhﬁlbn aﬂﬂﬂﬁ@ﬁ)uﬁfel&dtw}iéﬁe a;ﬁb@dpﬁdﬂt@ dissoloéd &lﬁi/é‘r dlsﬁ@%eaﬁrean
nmentigned, for 5 exanp in the Rote Liste, chapter

adhegyye errdignersediig Apob@stch ﬁ@ltaé’éf‘efﬁt"é@ arpﬁﬁ@hmtéomﬁm@yé @paut 1% to
o |

35 A,ﬁﬁgfeféﬁ)éfrgdyﬁ%%ﬁg ' g?% éfa;%;q gsﬁfy‘g LPRS m*g h&ﬂe iRGEERR o be

releasui byhdleatredandpoainoabnepbaedih @ss&smhbddh fdr rkhipleci® RHafmaceutical

gener al tabalismof the organismin such a way that
Rese%fﬁﬁ’i%é:éggéﬁ%éél orie intake does not lead to an
enl argenent of the fat depots and a nornmal calorie

intake leads to a reduction of the fat depots of the
The cngwondnef thhiformula 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 MCH 1R 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

pharmaceutical development. The pharmacological effect is moreover achieved in in vivo test
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10 conpounds are suitable for the prophylaxis and, in
particular, for the treatnent of excessive weight or
Wob@sio93s63 The conpounds are further suitabl e fPCT/ER®07/001211
prophyl axis and, in particdBar, for the treatnent of
type Il diabetes, of arteriosclerosis and for
normalizing lipid netabolismand for the treatnent of
hi gh bl ood pressure. 15 Conbi nations with other
moddIE S APl SR TR RER. QA DS hYENt T on can be
admnistere § CoNpInation with one or nore
further pharmacol ogically actlve subst ances whi ch
have, for exanple beneficial effects on netabolic
The @mpoURdGRads eaIPRNed BIame 08 I sespfiasttanywisls eher weight- reducmg or
o EB G FERTPE SRt in D £, PRALIBARIY Rl o, o

examI[Sle acthe Retd Dgfeecha@tdr@lfuﬁdert\b&igﬁtrrﬁdiidmgeﬁfs/appetlte suppressants and
yslipidem as, 3. antiatherosclerotic nmedi canents, 25
may a!SO HiGtuds Beldye lygrga@ﬁtsg)vhlsh ingrRape 1 PREIETHIBPYET aE theyasganism and
s KPR S RoR e URBLAS A Ol ioh] REBIER B
orgarsm eimtuchea Wa)gmewﬁneintmasfed rcalohie irtaleadore not ledd toi aghentdrgankent of the
e treatnment

ress acti r edi ntsf rot
fat d%ptsh')é\ ,atnopgp cglealﬁ t;aggptqr\f; uqtlﬁ)ﬁ thedat depptsyofithgorganism. The

LR 418 RlitANoPth
compg) et es or agsogﬁggﬁﬂémvﬁlss d| abet es rV\%tri agrgégtg% eRssive
Weiglﬂ@F/OIEE’QQOTh@Odrﬁﬁdunddére]fmrthacsmta,{:ée fmgheepinphulsxiﬁ and, tiparticular, for

reat nent n erat.i ve cond s 12. . actiye )

the p G R BT R LAe el BHP izingdinid Fefafplism and
fortH%Qfe‘éﬁr?éiﬁoﬁH%h%moh%re@&rte' ve ingredi ents for the

treatment of nedi canent-, nicotine- or alcohol

addi ction 14. pain klllers 5 They can be conbi ned
C &,c0 ounds of the invention of the formula I

Om?’ﬁatb%{‘rstwlgh‘?gg YA ner gi stic i mprovenent in the

effect. Admnistration of the active ingredient

combi nati on can take place either by separate
The caarrionnds ofghe memfortwe ba @tlimird stered rabaie @on inscanpbindton with one or more

furth&f ath'arergzgco?ogncaﬂy active su'i)stances which have, for example, beneficial effects on
metabolic disturbances or disorders frequently associated therewith. Examples of such

medicaments are

—

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

W e N AW

active ingredients for the treatment of heart failure and

—
o

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

diabetes or associated with diabetes
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10 of conbination products in which a plurality of

active ingredients are present in one pharnmaceuti cal
w@e@pasysd on. Exanpl es of active ingredi ents seCT/abi0e7/001211

for conbination products aré |isted below 15 Al

anti di abetics which are nentioned in the Rote Liste

2006, chapter 12; all weight-reducing agents/appetite

suppressants whi ch are nmentioned in the Rote Liste

| ich are
Fiive FIURRGRS thr ool Beuss BB AR TG, P, o0
Mmenaetngmhemm@ir elebi tesatrferTeloddasasexd tl’(bedeﬁtrﬁ]lafei'\&fouaﬁ)&tem
di scl osed jn the USP Dictiqgnary of USAN a
1P racty s Hgresticnts for thy thestraent OEJQCFBwamﬁﬁtcdb@ita\e- il kahol padiction
133%_ kifl@sAnt i di abetics include insulin and insulin
|vat|ves such as, for exanple, Lantus(r) (see
www. | antus. con) or Apidra (r) (HVR 1964) or those
descri bed in W2005005477 (Novo Nordisk), fast-acting
insulins (see US 6,221, 633), inhalable i nsulins such

They&l:%n b% gémg?)@ggngll@ rthe gS‘rH nﬁ 6F the *{l;le)?lgvegfl sl § 'f'(%/ﬂrr}ﬂl_ﬁa BitGArticular for a

syner@@an empvoveiaemtle ctihme:ifangyé)dmﬁsﬁatlerdcﬁ‘rthe/ adtiveesgredieit Q'H)mblnatlon can

or exenati de, . | utide or .those whicg
take piav ST HRERY SiRaE S aBRIn Sl H8 B R e pPs B S0 P PRECrOF in the form

of co\jh%gr%/n%@ g?ﬂcﬁikts'% Whidh™h pIVEHY Ghta6e RlredfAtede pR%erdtn one

31 of Beaufour-Ipsen, Praniintide Acetate
pharra®entical preparajionn  Phar maceuti cal s), and orally
ef fective hypogl ycem c active ingredients. The active
i ngredi ents include preferably 30 sul fonyl ureas,

Exangil 'cﬂ{/é"ﬁgredléﬁ?&du'itﬁlbl@ ifsteombi¥atidA PrédieB 36Slisted below:
CT/ EP2007/ 001211 45 oxadi azoli di ndi ones,

t hi azol i di ndi ones, glucosidase i nhi bitors, inhibitors
Al i el RATBRET FOARe TR il P SRR R JERAT W Bight rducing
agent%/a?péll@ plpsdibaitaeBichmRimbXided inthe Roke DER: 1008N&HGtek @1 all lipid-
lowering agents Wthh are mentioned in the Rote Liste 2006, chapter 58. Most of the active
ingredients mentioned hereinafter are disclosed in the USP Dictionary of USAN and
International Drug Names, US Pharmacopeia, Rockville 2001.
Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see
www.lantus.com) or Apidra ® (HMR 1964) or those described in W02005005477 (Novo
Nordisk), fast-acting insulins (see US 6,221,633), inhalable insulins such as, for 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 W098/08871 or W02005027978 of Novo Nordisk A/S, in
WO01/04156 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,
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i nhi bitors of glutam ne-fructose-6-phosphate
am dotransferase (GFAT), 10 G.P-1 agoni sts, potassium

wae b@nneddedpeners such as, for exanple, those wiTRPivaver1211
been disclosed in WO 97/28265 and WD 99/ 03861 of Novo
Nordi sk A/'S, inhibitors of dipeptidylpeptidase IV
(DPP-1V), insulin sensitizers, inhibitors of |iver
enzymes involved in stinmulating gluconeogenesi s and/ or

oxadﬁ%éfl?&?&ﬁ&% ysis, 15 nodul ators of glucose uptake, of
ucose transport and of gl ucose reabsorption,

thnazolﬁttinchbﬁ@[s of 1113-HSD 1, inhibitors of protein
yr osj ne . phosphatase 1 B (PTP 1 B), nodul ators of the
gluc%@é?%‘ﬁhﬂ’é‘ﬁ@ndent gl ucose transporter | or 2 (SG.TI,

an@lq whi ch alter |ipid metabolism such
mhlbggsgﬁk] %er gm c’active ingredients and 20
glucagoh ahtagordasyi ¢ active ingredi ents, conpounds which

reduce food intake, conpounds mhich i ncrease
glucotkl‘ﬂé‘ls‘?lﬁcélé(ﬁ@éﬁas PPAR and RXR nodul ators and active

hbit T BHERES | t t he ATP-dependent potassi um
inhi ar?neu the Eﬁho@ﬁl’iaeﬁ?s 25 I'n one enbodi nent of

moduldttermqf\ghmbseannansponérela(ﬁub% conpound of the formula I
nistered in ination with an

mhlbrtaw? @nanﬁﬁr% qQsg;i0- éwnaﬂaé%argﬁdﬂ{ra%%f%mer{ﬁfﬁﬁast atin,

GLpnraag\sagtsaﬁétahsmnh QIYa%%El éieﬂers b MRk @karﬁlple ctﬁsge\«amt:ﬁwe been

rosuvastatin or L- I'n one enbodi ment of
discld>s&démW(bﬁ7/2626ﬂ GEBWQ)WOWWOMOFﬁth/&r mula | i S

i.ster. n with a chol esterol
mh'bngcﬂ? H%H‘%H‘fﬂ“&f’i@?% , for exanple, ezetinibe,
insulfn ngﬁﬁie‘i@ pamaquesi de, FM VP4
(sitostanol / canpest erol ascorbyl phosphate; Forbes

inhibNpxgiof Tlefglmnzy\@emwl've@I'isﬁiamﬁaﬁmg:‘@amwmm'i and/aBglycogenolysis,

200 2692 ND- Q727 bi a W20050 1497
T R G &3” AR Ao it EaE )
inhibit§RteTRYRIHSTRr maceut i cal . Lt d.), W2005062824

Merck & Co.) or W)2005061451 and W2005061452
inhib{tpestof preeiaderosBy phesphatagend Ghifddi)ment of the

KR HESSHAAUERERRIRER) MR
compouflls @hich hRér 1@ mRtdolish sud dsta@ﬁﬂﬂﬁrhmd@ﬁiclabﬁi@mgredlents and
antilipidemic active ingredients,

compounds which reduce food intake,

compounds which increase thermogenesis,

PPAR and RXR modulators and

active ingredients which act on the ATP-dependent potassium channel of the beta cells.

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,
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JTT-501, G1262570, R-483 or CS-011 (rivoglitazone). In
one enbodi nent of the invention, at |east one conpound
wotooriessbdrmul a | is administered in 10 conbi PE/ERIV07/001211

with a PPAR al pha agoni st dach as, for exanple,
G578, GM590735, K-111, LY-674, KRP-101 or
DRF-10945. I n one enbodi nent of the invention, at

| east one conpound of the fornula | is admnistered in
. . ! P }
WOESBI5H b P A ERE 0 B0 Bl W s

in WO20eflond & @otothuki Bhara0cutichiCES128.), \E(EOGﬁDéQISZGGMerck & Co.)or

cribed in 00/ 64888, \WO00/ 64876, WO03/020269,
wog5 87 eab N OR300k 3 dhnss mesodbr5e15
W2004076447, W2004076428, W2004076401,
W2004076426, W?2004076427, W2006018118,
In onv\ﬁﬁibﬁﬁi&ﬁbﬁilldﬁthe andnii@ @0kat®hi 6ompourn of .tk foRankdris edministered in
TR NDg%@E Phar nacol ogi cal Sci ences 28(5),
COT“W“’ES’YL” ESEMIAORISt BB TRE Freamytle.rpgiglitagens: pigalitazone,
la | is adm nistered
ITT- %1 tggrgr%??;& %Kg"ﬂ}%?ﬂ@lp rlF’ gﬁt E?&Zuagoni st such as, for
exanpl e (3\/v501516 or as described in W?2005097762,

8 W2005097763, d V‘DZOO 9
In ong AE ORI AL INERUNLAL g 88 SORBOMKP Ofe RRBUI S ¢minjstered in

comum@wlm SPPARGIPHA a %@ﬁ‘i’@ﬂ fieh h@rfothahlplm\ﬁ%7sdeﬁ#rs9@735 K-111,
VBX- 2044 or ot partial PPAR gamma

LY- @édﬁ%t@ﬁ@miﬁ@bh@%& In one enbodi nent of the
i nvention, at |east one conpound of the fornula I is
adm nistered in conbination with a fibrate such as,

In onk @mbediatent 6f tht aRRhiidH, At Raston@tbRpaif &ﬁh@%ﬁﬁlaﬁﬁ@ﬁ&mlmstered in
30 In one enbodi rent of the invention, at |east one

combiration (yith omixedd’PAdt alpha(gaming ag@lmstrﬂuslu esr, é@f gxample, muraglitazar,

tesagﬁ g%:pfq%;elgﬂ%ﬁr ngflg)gwék}gaﬁ?g cr{/%rd in WO00/64888,

woo@%h%ﬁ@%@@@o@@%fm@@@momlwc450040|764dzom®tm9175816d
in W2005085226. I n one embodi ment of the inventi on,

WO2304076447, WR004iT662 OV ORORHI6HGH, 0200 TS24,
wozo%o&‘?ﬁ'@'@@ﬁz@@ rl‘gg)ﬁgu@%@%}gspg YinJ i Beflly of 41 TRENDS in

Phanﬁﬁcoudsgecal SvRAtds@8(5)aR44-251s0005M1e conpound of the formula
| is adm nistered in conbination with a bile acid

absorption inhibitor (see, for exanple, US 6,245, 744,
In ont®mbodiment of the invention, at least one compound of the formula I is administered in

combination with a PPAR delta agonist such as, for example, GW-501516 or as described in
W02005097762, W0O2005097786, W0O2005097763, und W02006029699.

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

metaglidasen or with MBX-2044 or other partial PPAR gamma agonists/antagonists.

In one embodiment of the invention, at least one compound of the formula 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
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6, 221, 897 or WO00/61568), such as, for exanple, HWR
1741 or those as described in DE 10 2005 033099.1 and
WOR0Z093695 033100.9. 10 In one enbodi nent of POEEP2007/001211
i nvention, at |east one corpound of the formula I is
adm nistered in conbination with a polyneric bile
aci d adsorbent such as, for exanple, chol estyram ne or
col esevel am 15 In one enbodi nent of the invention, at
the formula | is admnistered in
orthés@?%&n ?C?bnn Wi EBL receptor inducer (see US
6, 342,512), such as for exanple, HVRL171, HVR1586 or
those as described in W2005097738. In one enbadi nent
In ong embadigenbplethe ivsaiion ableast pac F@nmnnéi qf thesfogmmadiis adipigéstered in

Comaé%llt@g %L}{%‘?Fg’p é%nﬁélgor{tsragz ed et %Qﬁ, er S 8‘?) 34705

ei cosapentaenoi ¢ acid and of docosahexaen0|c acid).
In one enbo nt of the invention, t o
In ong swgegimnb? t{hggwreag?ﬂ; |ahleﬁslt oge a@hp?ﬁr@@rtwaﬁmula I'is administered in

comb‘?r?ﬂ%h%m @ﬁlé"ﬁc‘i&%@&ﬂi@}[ﬂﬂl&%r%&of é%Q&HPl%SITJS%OMS 744, US

e, avasim one
6,221 WecrrtW@lOQ/Ga%S)emh agfer exanmyde) HMBS 1 7Mher thoserad destribes! in DE 10

20052)3%48 fgaﬁg—db&oog}%@h@ﬁ;on Wi Lh aln anti oxihdanlt such
asé:orgi c acid, %3- ca; ot ene’ ofrgeluggi urrf oggpl ﬁrgné

enbodi nent of the invention, at |east one conpound of
In ont lembbdinrent of the irsveation, ki Ehdoad cbmpommlrdf thmfoinmulavlli i$ Adrainistered in

com gtmw‘ngg%c b@g@@% r 24 & l@lge?-yl}élty %i’ frc}r gggarrrme \é:l?glaestyramme or

coles6VdIggdi ment of the invention, at |east one conpound of
the formula | is admnistered in conbination with a
[i popr otein |ipase nmodul ator such as, for exanple,
[ enbo
in o St 66 idaton, o Rad s SREPBI Hand bpiid i eqrgimistered in

com@monlvﬁt}%ﬁgnme&pw RIVEEY (s@NU Bi6t 33230 zﬁIﬁ’crpast foategample
| yase inhibitor such as, for exanple 04990

HMRidél,ehibEdﬁﬁéntth@fse asdssérihednin W20(b5097'é3é§st one corrpound
of the formula | is admnistered in conbination with
a squal ene synthetase inhibitor such as, for exanple,

In onB¥Rbd 8B a0 [cadtone REMPOHURESE thd foAROE9 4dHhisterd® in combination with

Omacor® (omega-3 fatty acids; highly concentrated ethyl esters of eicosapentaenoic acid and

of docosahexaenoic acid).

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

combination with an ACAT inhibitor such as, for example, avasimibe.

In one embodiment of the invention, at least one compound of the formula I is administered 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.
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In one enbodi nent of the invention, at |east one
conpound of the fornmula | is admnistered in
W@ eovhiopasss on with a | i poprotein(a) antagoni st BULEPAS7/001211

for exanple, genctabene (Cl 48027). In one enbodi nent of
the invention, at |east one conpound of the formula I
is admnistered in 15 conbination with an HW4A
receptor agoni st such as, for exanple, ni coti ni c acid.

In one em%ogl Oenpg%n?n ngon tap?efast éx'nrr?onun f tiég uf%ﬂ is administered in

npoun *0F & nis
commmhwath @hﬁ)dprbtbmalﬂab@ﬁh%&ulhmh sihta29/ fos ex:ahn}ﬂs,, ibfodipim (NO-1886).

exanpl e, istat or cetilistat (ATL 962). 20 In one
enbodi nent, at |east one conpound of the formula I is
In on@%ﬁbgalﬁe% Sfjth% W?\%‘RH?A gﬁ ee'a%%n%“c&“aoﬁr?ﬁt#ﬁﬁ@?orﬁlnlaqq? ?dmlmstered in

combiaghtionivatheareA TP mntmrtyamhhmnomwh as,dos¢Natrpie; ISB-264990C h
as, for exanple, tol butam de, glibenclamde, glipizide
or glimepiride. In one enbodinent, at |east one
/ | . o e .
In ong g@?ﬁﬁ%ngéf %Et‘?rh\feﬂgg]tj aa?EILlsgt d’Z’ﬁ ?g"% (ﬁ{tﬁéjfo ulaeI Js, %%rplél,lstered in
combiwdtioarwitina squaleae syrhketaserihidbitoresath as_itfoﬂ @asﬂp_leo B&1S-188494 or as

compound _of the formula | is admnistered in
descr&?ﬁ“ﬁ?kﬁ?%wwq’/h a meglitinide such as, for exanple,
repaglinide or nateglinide. In one enbodi nent, at
| east one conpound of the fornula | is admnistered in
In one (antbbdimdnonf the ivenB6én, at tehstane komdpoedi afiike fomanladss adromistered in

comtFR DI s BT al e GO RA LS A BB B EP R (CI-1027),

97/ 41097 of Dr. Reddy's Research Foundation, in
particular 5- [[4-] (3, 4-di hydro-3-nethyl
In one ¢mbmdm23nq of thazmienhgn, b tehsopg phmpgldu]d 0ff§hd’1§dr1]rlu121 I4s ¥dninistered in

7/09 36 /| EP20 7/001211 t hi azol i di nedi one.
combFENgRAM A4 TeCcRor BRTRT T a&a“ﬂrp%a& Ie, picopgic acid
formula | is adm nistered in conbination with an
a- gl ucosi dase i nhibitor such as, for exanple, mglitol
In one emiodinizas ef the mnvsntore b lsdstromacomaeuridefshe tomsuladiipedmunistered in
i he tered i nat.i.on wmi-t.h
comighagionufi’d Bbish it SR B SufalelyPORER B Bise s
pot assi um channel of the beta cells, such as, for
exanpl e, tol butam de, glibenclam de, gI|p|Z|de
In ong |emb@§§mqn§@t tpastrasng ggmpﬁuruieof thﬁf(ﬁjm@lae[ﬁb g@mm}ﬁwred i combination with
lnsul{east one conpound of the fornula | is admnistered in
Conbi nation with nore than one of the aforementioned

In oné @AidOdInEHt, a€legst dnd coMPbirtEdfl thé fornfuba Ias sathr@snmw ireéonabsiflation with
nmetformn, a sulfonylurea and acarbose epagl i ni de

a sultonylupsarsuel s for sxamgle; wlﬁﬁ@nwesg}meaﬂymedeeahpm or ghmepipde.
In on?g&lgg?{g{e?)%% giia%t' die léungoﬁﬂpofttﬁé) Bl BZQE Gam|nfided th @Mbination 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]phenyl]methyl]-2,4-
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In one enbodi nent, at | east one conpound of the
formula | is admnistered in conbination with
wa@adw3ngdsees whi ch i nfluence hepatic gl ucose prpd/EP100T001211
such as, for exanple an inWPbitor of glycogen
phosphoryl ase, such as, for exanple, PSN 357 or
FR- 258900 or those as described in 15 W2003084922,
W)2004007455, W2005073229-31 or W2005067932. In one
thiazagﬂméjdi nt, at |east one conmpound of the formula | is
admnistered in conbination with glucagon receptor
In onaeinbgdifment, st Rasttonasompovindeofabipioemul-149 Bdiifistered in combination with
NNC- 25- 2504 or as described in W?2004100875 or
an 0-giyoRERse BB tor sBch 35, B examplsdmiaitel or aearbessst one
. f [ i i ni st -, : o :
I orf SRRGURHENE ot 1R or8EMpBiuld o nE oo ok Fored i combinarion with
an acfioe ingxalignt evhidR@ch3IBO62 B, TPLIEp2ARhP fOtafs\WiR OR«HMEBAfAA¢ beta cells, such
PSN- 105, PSN-110, (KA-50 or such as described in .
as, fopgsample o ﬁml%z@%@m‘é& elipsidyghimensie onsnoslida s,
7 . .
o EEREAEH 40 A0130880 AMBHAIATAs B AGRR o ffhion i
moreQRGeR K tha/ o kAbhfiddd MM podads3 & @6in donbiiiicd #dth a Mffonylurea and

metf QT8 4 on eS8 408 S9HSse\EP RO m ST GRS andpsulonylurea

insul{}2hd HetformDil3RR AnPRoglintRite OAdHirand IR LAERRIQOT, VO
05063738, WO 05090332, WD 04063194, WO 01020327, WO

03000262, WD 03000267, WO 03015774, WD 04045614, WO

04046139, 05044801, 30 05054200, 05054233, WO . .
In ong gpbg @&,m’%eagt@@sge@mw %?b%gﬁ%?aﬁdéﬁ NBisteyeq By qopppination with
substg%g%whqgﬁg’éfée iﬁgﬂ_a(u%%%%% B4R bn, ﬁghlaﬁ, i‘é?@xample an inhibitor of

odi nent, at | east one conmpound of the formila 'S

glycagdniphosphenyéage.i sucle asyiforrexaingte, RENR 5721 FRaBI&K00 or theise as described in

woRRAEREEARRERb ooz T BP0 BN AR B AOBERY i &

Is adm nistered in conbination with 5 inhibitors of
fructose-1, 6-bi sphosphat ase (FBPase), such as, for )
In ong ¢ebpiimengcat ast ong gompeurshifols frsmula lhs admipdgtergd én combination with

glucaggﬁ,%i()cﬁgtglr gr];]ta ohr{[‘:'f‘# Qurr%o Is Fol e&a?npggrﬂ-%&dﬁr %6-95-2504% gras escribed

ul'at ors gl ucosé transporter
in WOGLAAHDE7 SocW w0 shescgexanpl e, KST-48 (D.-O Lee et
al.: Arzneim-Forsch. Drug Res. 54 (12), 835 (2004)).

10 I n one enbodi nent, at |east one conmpound of the

In onfe %mhl%elnt,ia? le%gtrgng icﬁﬁxﬁ[)l?ﬁjd S thé BIIRLDALE 98mWidi&red in combination with
activators of glucokinase, such as, for example, RO-4389620, LY-2121260 (W02004063179),
PSN-105, PSN-110, GKA-50 or such as described in W02004072031, W02004072066, WO
05103021, WO 06016178, WO 00058293, WO 00183465, WO 00183478, WO 00185706, WO
00185707, WO 01044216, GB 02385328, WO 02008209, WO 02014312, WO 0246173, WO
0248106, DE 10259786, WO 03095438, US 04067939, WO 04052869, EP 1532980, WO
03055482, WO 04002481, WO 05049019, WO 05066145, WO 05123132, WO 03080585,
W003097824, 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.
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i nhi bitors of glutam ne-fructose-6-phosphate

am dotransferase (GFAT), as are described for exanple
WO p0002B631101528. 15 I n one enbodi ment, at | eaBCT/BPM®O7/001211

conmpound of the forrmula | 58 adm nistered in

conbination with inhibitors of dipeptidylpeptidase |V

(DPP-1V), such as, for exanple, vildagliptin

(LAF-237), sitagliptin (MK-0431), saxagliptin

T e e—"

an inBi®REK d)ﬁgﬂ@bdneogA%ﬁQ%Gc?}#&QQ}r exMEBROBRA46%. W200450658,
W2005058901, W2005012312, W2005012308, 20
PCT/ EP2005/ 007821, PCT/ EP2005/ 008005,

o o STASEBARTORR00E: MG BOBHRS rgngincn i

inhibQ3RST Frudtosd-N,6obiepRRPIMH e EFBPasa), shehasst fod ReariplepOsH9d 7 of
the formula | is admnistered in conbination with
i nhibitors of 11-beta-hydroxysteroid dehydrogenase 1
In onf binbodintét o legs HE SpARouddBt e R PG ertd pcc@fpination with
modmmafsoﬁzgmga trMﬁﬂ&&)@#m@}lﬂH 4)%6@&446%&!}2@34&@90 Leeetal.:
2779, W2 1133 W2004103980,
Afznmg‘@ %2‘?8% W‘gg@é 9(8@ 4302003104207
W2003104208, W)2004106294, W2004011410,
WD2004033427, W2004041264, W2004037251,

In on¥\BRDOdiDtem?, 44 |catiiine @4DEORELQf tkﬂ)ﬂﬁﬁhﬂﬂﬂgg 6<7ministered in combination with
VW20 @8{’?9380 WwW2004Q89470- 71, 200

mhllmﬁg yae- fg,}cq;@ @l‘lﬁ%gﬂl% ggyedg‘%%s as are described for
exam?g{naﬁgﬁ@@mgggu 51 In one enbodi nent, at | east one

onpound of the formula I is adm ni stered in
conbination with inhibitors of protein tyrosine

ATl 50 T s

A ET00 Mk, LIRS o723

Sltagﬁptlm(l\éﬁé)%ﬂrbw{a@bmn (BVISt49441 8)0%&8)%%8&%%930 h&YR-322, SYR-
619, FBuBRee, 75 928 CRREP00 £ R2ethartlnis el 438t iR wopapaozaso,

w02009r062156 S@oﬁbm%ﬂ\)\/oz@ogd}swm WQR008X23P}, aV02005012308
T- 1095, -0010, AVE 2268 and SAR 7

KGA- 2
PCT/E&Q%(OQV@Q&P@E@PQQQ5/0%86&)%1’@/5?20@31@@&119@7%@?/51’2005/008004

e A R JE ORI 10 388080 or by A

L. Handlon in Expert Opin. Ther. Patents (2005)

15(11), 1531-1540.
In one embodiment, at least one compound of the formula I is administered in combination with

inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (118-HSD1), such as, for example, BVT-
2733 or those as are described for example in W0200190090-94, W0200343999,
W02004112782, W0200344000, W0200344009, W02004112779, W02004113310,
W02004103980, W02004112784, WO 2003065983, W02003104207, W02003104208,
W02004106294, W02004011410, W0O2004033427, W02004041264, W0O2004037251,
W02004056744, W02004065351, W0O2004089367, W02004089380, W0O2004089470-71,
W02004089896, W02005016877 or W0O2005097759.
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In one enbodi nent, at | east one conpound of the
formula | is admnistered in conbination with
woraaloaises s of GPR40. 15 In one enbodi nent, atPCEEB2007/001211
one conpound of the fornul &1 is admnistered in
conmbination with inhibitors of hornone-sensitive
i pase (HSL) as described for exanple in WOOL/ 17981,
W001/ 66531, W2004035550, W2005073199 or W03/ 051842.
In onggmlbg?i%ﬁt “3 %o‘ﬂg %r{ng@l‘inéi S 10 %ﬁlaclqu(%‘ te%rad rp&‘)mbmanon with
or mul a mnistered 1 n conbi nation

mhlbltﬁﬂsidﬁ iptdndflﬁ tylf)sme ﬁh(yslphﬁ@s% 1®(Ham4yﬂ),aasare( d’@@x)lbecstbﬁ bxamsple in
as_descri in WO 199

WO b0 B oW OADIE G515 HA S S0BEIDIB L2 P GREP2005/005311,
PCT/RPROCH/ G501 dPéT/'E@Qé /608 S?OP‘@P/‘EEQO% o B 1 (ﬁi([)ﬁdt(fbokq 3

adm ni st'éred 1n conbl nati oh wt anin
phosphoenol pyruvate car boxykl nase (PEPCK), such as,

for exanp t hose as SC W2004074288. In . . )
In ong,SEOEAGAN Fhisast ope CP@B%‘Endo?féi‘%Eﬂ‘i‘ﬁBE‘r{ds BfminiereQ) phggmapipation with
bi f
modulfoRUTHRY SR ggﬂé&ggﬁg‘md&gé L%ngéf Kox?‘(gngl;l 'sta%z? such as, for

gl ycogen synt
exampites KIGARA27,dr- 1 @96aB8HILe00 10, AV B EHBARA BAR V26 or as are described for

cxampis3003034H 751 (OSaAIHEY WedGS IR MU0 121 161,

PCT/HP20805336 8w 0798 S3938 0830048 864P 8 /L. Handlon in Expert Opin.
US2005026984, W2005000836, W2004106343, EP1460075,

Ther\mmmsq(amag)m(lmmewmgsses PCT/ EP2007/ 001211 52
W2003076442, W2005087727 or W2004046117. |n one
enbodi ment, at |east one conpound of the fornula I is

In on@€RbBARIAE, %@le‘aﬁ one THPSAAdUT the ftmuRN ik BithRiidtQed &f combination with
protein kinase C beta (PKC beta), such as, for

modléa(tamﬂf&PR‘lﬁbom staurin. 5 In one enbodi nent, at |east
one conpound of the fornula | is admnistered in
conmbination with an endothelin A receptor antagoni st

In ong éfBoditnent, A 1e8% MR l.BmpavRBEMh&forfieRA-i$ @dminidtéte® Bf—‘combmatlon with
enmbodi ment’, at | east one conpound of the fornul a

inhibgersiofihemeensesensitivoipisa SIS bhaseseribeddor example erQQﬂ/ 17981

wO01/6653P %zﬁb@%‘g%z‘g&%@f@é% SopiAydhg descri bed

W2004022553 or W2005097129. In one enbodi nent, at
| east one conpound of the fornula | is admnistered in
In ong gmbpiaren mt Igastione spppudridheformyla Igs admindtered 41 gpmbination with

mhlb{}ﬁfggygég‘gg %K %axthch'lgsed(%%‘(E) ?lﬁ:‘ﬂ afs Yor g)%(amé %hé)sg as described in

W0199946262, W0200372197, W0O2003072197 or W0O2005044814.

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, W02005085230, W02005111018, PCT/EP2005/005346, W02003078403,
W02004022544, W0O2003106410, W02005058908, US2005038023, W02005009997,
US2005026984, W02005000836, W02004106343, EP1460075, W02004014910,
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15 In a further enbodi nent, at |east one conpound of

the formula | is adm nistered in conbination wth
W@2RT/0p36k| at ors (see "Cocai ne- anphet am ne- r egPCHERZN07/001211

transcript influences energy netabolism anxiety and

gastric enptying in mce" Asakawa, A. et al.: Hornone

and Metabolic Research (2001), 33(9), 554-558); 20

NPY ant agoni sts such as, for exanple, naphthal ene-

I f ORI ' 4,7%?5' i.gazol i n- 2-
Wozypgdrﬂ%g?’rret(?épfocg%?%érexy r(r)@tg%%}l m de hydrochl ori de
(CGP 71683A); peptide YY 3-36 (PYY3-36) or anal ogous
conpounds, such as, for exanple, CJC 1682 (PYY3- 36
In ong gAjbagErCal ahicast ang ﬁaﬁpg@ﬂﬁﬁng‘? foumitle Lip adnajpasterpd in combination with
[ u
an infB{for @ oG ARG it MK B It B3 oxRBEY A0S el
W2005080424; 25 cannabi noid receptor | antagonists

(such as, for exanple, ripnmonabant, SRl 47778 or those
In on5§mé?f>élmeaé§& leagcwme compeyashgiithe fasmela IG5 sdmmustergghin combination with

o o500 MO BUSRRNOE ROBR Sl ORROSIRRRE,

W2003026647-48, W200302776, W2003040107,
007887, W2003027069, .  US6, 509, 36 W200132663,
In 0“%2%9 05585 catipre §emBTEsof %gw@&m!ss& ingggered in combination with

4 9]
o200 4RRAIAB i YA2ONRAOAN Ao ORI for cxampe i
WOMDIZ(QIIM(DG,S\HGHOOMGMOBQZ@%OZMZDMWMBSOWI29.
W2004058727, W2004069838, US20040214837,
US20040214855, US20040214856, W2004096209, WO
In ond QRPLEIRA0 3t RESY/ ﬁ@%ggéémlgfjtﬂe formulMi30 QA 6{63d in combination with
W2004096794, W2005000809, W2004099157,
mod&BQGM@%@Sd@OHIWQMQIOHESthoW)Q@OﬁU.@SﬁZQ&ample in W02005090336.
W2004000817, W2005000820, US20050009870,
W200500974, W?2004111033-34, W200411038- 39,
In a WARAQHLHAZRE, HDR0RRE6Mpblind oBE QY RRPY PRBdministered in combination
US20050054679, WD2005027837, W2005028456,
with GARIDBOGETHLS G2 “C®au®2@@3@@nﬂ@@rmlawgmscwSmth)e,ncmmergy

metaBEHH, RRe55n wasis emangus mish: Astiens: 4: el phiggmpne and Metabolic
Rese@@h ©d02),33m) s y48)2-

t hyl - 3- ox0- 2, 3, 3a, 4, 6, 7- hexahydr opyrazol o[ 4, 3-c] pyri
NPY@pp@ggnlqu)suqh e(sa,fqgmcamgl,ghw hplepe-1 nigyAcidatti- K4 -am(iggquinazolin-2-

vtam iR BT R o R T R 3

peptide¥or 3-06 PV 1 3\362 0D HABS1G5 cor\i‘ﬁﬁﬁﬂﬁbﬁl%&(} ,forle&ample CJC-1682 (PYY3-
W2004087159, Wp2004078717, W2004078716,
36 cw@gwﬁy@gnawmg@ym@ 5@ Cys34), CJC-1643 (derivative of PYY3-36 which

conjugates in vivo to serum albumin) or those as are described 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, W0O2005075450, W02005080357, W0O200170700,
W02003026647-48, W0200302776, W02003040107, W0O2003007887, W02003027069,
US6,509,367, W0200132663, W02003086288, W0O2003087037, W02004048317,
W02004058145, W02003084930, W0O2003084943, W02004058744, W02004013120,
W02004029204, W0O2004035566, W02004058249, W02004058255, W02004058727,
W02004069838, US20040214837, US20040214855, US20040214856, W02004096209,
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W2005051391, W2004112793, WOUS20050222014,

US20050176728, US20050164914, US20050124636,
wQ3R0033880988, US20040167201, W2004005324, PCT/EP2007/001211

W2004037797, W20050425163 W2005040109,

W2005030797, US20040224901, W200501921,

W200509184, W2005000339, EP1460069, W2005047253,

W2005047251, EP1538159, 15 V‘02004072076 or

t
woBERRIRT Ba00 BB TLE WESSR Riys 3R ORISR 4T 120940266845,
WwO02e6e41 I3 QUhDOOMdBﬁ@EV@%@ﬁ)’OO&W 07(’0!20@&0@0&3) 20050009870,

descri bed for exa e in W200196302, W200185693
WO 168WAH04} 1\@@%65@%@98 1038139 J¥P050B6386¢ W H05007111,

wozgag@gl%ggeX@c@;o@%ﬁ,ﬁ&&zﬁﬁﬁz@? W02005028456, WO2005063761-62,
WO0200406 509 beWwalnpdoissi7siazol 4, 5- c] pyri di n-5-yl ) propan-1 -
one oxalic acid salt (WD 00/63208 t hose as

MC4GaGR Rob |- At b ageutHahy eobReloed o by aed g (a-benzyl 2

s
oxoe{hg}]matdey(wey((mwsa))tar|ummm ABS3er9, L93-$327809THIIQM2I48| RY764,
VO Q 585 F BP
cml&aswnﬂék S B RaraemeTibe i WOLORERDDES. S RDa0050 5
woz@@ ? Weeha ,717%9‘2}5@1@@?916,%6&0@@2@?%,%3’%6%%652,
onyl'met hyl phenyl’) - 2-72-(2, 3-
wowommm -WIB20041012783 )W OXS260 5822261 4 4] S20RS0IAI6728, US20050164914,

U2l e VS IR, Y2 REbh s Wingospes324wiRag04037797,
WOUB318- WeBe5IM0bs rwdaNg%mm% "R0B40724901 A0ONEIA 21,

(suchas, for exanple
WO2805@&1 84AWM?)9@)03A9 ,7RIBl 460062, 071050050422582@602005@17251 EP1538159,

worpiifa sy BorGBBREYEES 00, 02005019240, VO |
orexig® %89)93%5 ort %ﬁ% (O ﬂ)@ﬂzoxﬁﬂolmgg-@é(?k}ﬂﬁﬁthyndm -4-ylurea

WD20040126 15769, WD200407
hydraNbROBE(SBESGS67- mgodmams desspibed fra3saaple in W0200196302,

WO SRR00 RSP A e RO TR agoni sis (such as.

histalfgﬂfe 18X AEBHt8r adodidicie(d ABT-830-ABB299 ¢ itoteRIENy4 3 ddméByl-

14,6 ¢trauskgimidarpl4. dalryzidin- 2yDproapnd rangioxalic qeidpatetW(l 00/3208) or
thoscGis s Aot ORI BR0SBl, WERIRERRH S RaR g8 R ehbbS0a7s1,
Celanire, S., et al. Drug Discovery Today 2005, 10, 1613-1627);

CREF antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-
yl]dipropylamine (WO 00/66585));

CRF BP antagonists (e.g. urocortin);

urocortin agonists;

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 W02003/15769, W02005085200, W02005019240,
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serotonin reuptake inhibitors (e.g. dexfenfluram ne);

m xed serotoni nergi ¢ and noradrenergi c conpounds (e.g.
wO\B»0009386549) ; 5- HT receptor agonists, e.qg. PCT/EP2007/001211

1- (3-et hyl benzofuran-7-yl) pi#perazine oxalic acid salt

10 (WD 01/09111); 5-HT2C receptor agoni sts (such as,

for exanple, APD 356, BVT-933 or those as are

descri bed in W200077010, W20077001-02,

o SRRE o ERRRAD 858 SEOSHTRA s, oo,
W0206 571092 6,0WI0R004039TR0,EW DR 0VYIBG056) 3863680200624 1 WMDR602002744,

recept or agoni sts (BRS-3 agoni sts); gal anin receptor
WO20R3Q4947 8t ER2$48EPH hor none (e. g. human growth hor none

0 ; of el [
coxoh sBTE S s oA 298, LRSS anEARATH -5
cyclozhm'{)ﬂeth?l)t;hialaar-b@rmyﬁa)lgﬁl]%l,@l-idhye(ihy)lirﬂdo/l-1-yl}ac)et)ic acid triﬂuoroahcetic acid

H i soqui nol i ne-2- carhoxyl ate (WD_01/85695)); 20 grow
salt (W&%B/ﬁé%%c%ﬂéebblu@’@é@ﬁ%iﬂ) oaRPRyINI&Vs (ghrelin -

ant agoni sts) such as, for exanple, A-778193 or those
serotorin sguptake delribiserd (¢.8 degfenf8BBOTR4; TRH agoni sts (see,

for exanple, EP O 462 884); uncoupling protein 2 or 3
mixedBelotonimeegc ahdpbradreagrgivi dhpoliadsa(e.gf WO 6841P4D; Lee,

Dani el W; Leinung, Matthew C.; Rozhavskaya-Arena, 25

5-HTVREPIGH agbhidsOg. Pe-EthGlbenzdf@RA70y 1RGSR BAS08ic Acid salt
potenti al approach to the treatnent of obesity. Drugs
(WOdH/GHélFut ure (2001), 26(9), 873-881); DA agonists
(bronocriptine or Doprexin); |ipasel/anylase inhibitors
5-HTRIO reeeprdragenids g archlagdof exangpte it 2-366, BNOI G053 40 Bl as MO described

in @35@%3?@?&9553@%5@9%9 PRSP0, WRHeRa)OLSs Glvao0pepos or
Woz&gg%%g?jlgi, | \r}wz832822/223,2483;)0\;%(2)(7)28?46% g’2005206492

r _W2005013907; inhibitors of fatt: [ 1se
5-HIBssekpRE QRRERESE oy O RE TorpaB 3000 DSRRAE
' 5 W2004005 : dul i n;
bombesin receptor agonists%gﬁs-é)e)l( orrﬁs(t)ssr;D uern
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);
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ol eoyl -estrone; or thyroid hornone receptor agonists
such as, for exanple: KB-2115 or those as described in
wQ 00023658279, W200172692, W200194293, W20PGDEEDFP01211
W2004018421 or W2005092336. |In one enbodi nent, the
further active ingredient is leptin; see, for exanple,
"Perspectives in the therapeutic use of |eptin",
Sal vador, Javier; Gonmez 15 Anbrosi, Javier; Fruhbeck,
- gy ) 0),
i OGO P AR ! R DRk R8T oA

US2004 002249 %EN W O 200246130 S @006 8491, 3VDDEIS844 250, WDZ0030822740,
the further active ingredient is

enbadi ment
TP209 206497 AViR208p013897:enf | ur ami ne. 20 In anot her
i O PR eid et S b N SRR CTT e ose g dogeribed in
WO200400@7ent i s mazi ndol e or phentermne. In one

enbodrnpnt, at | east one conpound of the fornmula I is
oxynioMAdtiRt ered in conbination with bul king agents,
leoWeSt&leabl y i nsol ubl e bul king agents (see, for exanple,
Oeoyr(}):aero(gilretarormx(r) (Zunft 25 HJ; et al., Carob pulp

preparation for treatnent of hyperchol esterol em a,

ADVANCES | N THERAPY. (2001 Sep- Cct 230- 6) . 0
or th{Sg\ RGOS SCRIGE BTSSR A A RO K bk e gseribed in
wO2bg583701 WO BREFIEht We20815903, WeIRB084Y1S, Wih04018421 or

I ndustri epark Hochst, 65926  Frankfurt/ Mai n.

WO200542346.i on wi th Caronmax(r) is possible in one

preparation or by separate adm nistration of

compounds of the formula | and Caromax(r). Caronmax(r)

In oné @fbbdintent, ShSRArheNREcE idhedéri @s Reti@dm ni stered in the
formof food products such as, for exanple, in bakery
see, for odunnle “Berspestises inghe therapenthwsz/of dp863 Salvador, Javier; Gomez-

AT TRCPRIRBE G B O SRRy C30D, 509, 1615
1622conbi nation with PDE (Phosphodi esterase) inhibitors

such as, for exanple, described in W2003/077949 or
W)2005012485. 5 I n one enbodi nent, at |east one

SR 1 AP CPIAL s O AR AR08 v

In ond@Mmbbdintens ukd fudther 4vtive knedient defeaflumatng 6 dexfenfluramine.
W)2004094429. I n one enbodi nent, at |east one conpound
In anggher ¢rabadimanty the fusther aghysingiedicabisistbuligmificnat i on wit h

o SRRt EASPLBi YRR 3e brin

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 Hochst, 65926
Frankfurt/Main. Combination with Caromax® is possible in one preparation or by separate
administration of compounds of the formula [ and Caromax®. Caromax® can in this
connection also be administered in the form of food products such as, for example, in bakery

products or muesli bars.
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10 I n one enbodi nent, at |east one conmpound of the
formula | is admnistered in conbination with H 1
w@ Biloggasshe receptor 1) agoni sts such as for eREpP®07/001211
descri bed in W2005101979. 56n one enbodi nent, at | east
one conpound of the fornula | is admnistered in
conbi nation with 15 Bupropi on, such as for exanple
descri bed in W2006017504. In one enbodi nent, at | east
. . I . . .
In or LSRR AR\, O E D B T s [T TGl T combinarion with
PDE {(Bliosph@ligetasdp ihibitoedsuch ab\ia0&aiipld @6sceibed in W02003/077949 or
W)2004094429. 20 In one enbodi nent, at |east one
WO208MFd8& of the formula | is administered in
conmbination with inhibitors of the neutral
Endopepti dase such as for exanple described in
In on¥BRBO2DRNL, 3t leabhtin® @23MmPoURPof XM RA40 adi8inistered in combination with
W2002040022 or W2002047670. 25 In one enbod| nent, a
NARy ’eé‘Z‘PO%‘H%a%‘ e el Qﬁontswe%uwsﬂév gxample dswga%ﬁﬁ? in 290794429,
conbi nation with NPY (Neuropeptide Y) nodul ators such
as for exanple described in W2002047670. In one
In one rindddimemnt, at kiastl onasbmpoendeatitho fomhutaf I is hdmindsteradl én ¢omlsination with

mnjstered in _conbi.nation with a. inhibhitar
CB2 Z@ﬂ}“ﬁhﬁ“ﬂ@dﬁfg’é‘ﬂ 25@%‘]’%{% as for P AMmpledrstr 13&@4310?)5/363448-
for exanple in 30 W2003092694. WD 2007/ 093363
PCT/ EP2007/ 001211 57 In one enbodi nent, at |east one
In one embodimitnofat teast dnecomipaund ofshatiminmiasttie pérdinistered in combination with

onbi.nation wth nodulators of th l.ucpc (WoYe]|
H1 (RBERG - Srlen gopBh sisthiloectoudy fedbrin wo2085fb1975.
W)2005090336. I n one enbodi ment, at |east one conpound

of the fornula | is administered in conbination with _
In ong emibodimant,ra¢ eapitane cagonist of the fdrmata Ifio admiasigried in combination with

d i bed n W2004094429. di t, at | t
S R e A N
conbination wwth NRI's (Norepinephrine reuptake

i nhibitor) such as for exanple described in
In onp@ahod B3, 40 leagine gompeu b¢ fsmpla s admingstergd én combination with

. CO und.of the fornula | i dmi, ni, st [
opiaf BT Slonls 3R I Bidmb BRERY B BT osTagso6 g,
wo2s4hm42exanpl e segeline, or such as for exanple

descri bed in W2002053140. In one enbodi nent, at | east

one conpound of the fornula | is administered in
In ong %%’og%én?,% Y@a%]trbne Jc?m?Qul?cmij tfng f‘o%fm%t I dlg aé\%fdié@red in combination with
I'ngredi ent’ 'such as Tor exanple opi dr ogel .

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.
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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.

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.

R R = CH,; CH,-CH,

©\(/N o o) O\NH
0]

FM-VP4 JTT-501

H
N
JC o |
Gl 262570 O CS-011
rivoglitazone

> K0 1,0
N° N Ci, Cl
0o
GW-9578 Cl

K-111
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In one embodiment, the compounds of the formula I are administered in combination with
medicaments having effects on the coronary circulation and the vascular system, such as, for
10  example, ACE inhibitors (e.g. ramipril), medicaments which act on the angiotensin-renin

system, calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula I are administered in combination with

medicaments having an antiinflammatory effect.



20

25

30

WD 2007/ 093363 PCT/ EP2007/ 001211 61 H O NH2 NyNH2

NHHNNN, HNjJjNNII ONNOH O NH~\ 0 '"SHO 0"
wWORDO7ANBBH HST 0 O2 H ( N NJ~N-N NH O H Ji rr/eridorho1211

OHOHONHOO O HOI ACD69604 cl r-C, NH O NH2

A-778193 N~\ ~HNN\ I OOHC/I5 z O HOF H

A eoyl-estrone CI OO HOC OH

In one embodiment, the compounds of the formula I are administered in combination with

medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the invention with
one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protection conferred by

the present invention.

Test models
Suitability of the compounds of the invention as active pharmaceutical ingredient can be tested
by means of various test models. Descriptions are given of such test models by way of example

below.

Influence on the MCH receptor in vitro; determination of functional IC50 values of MCH1R

antagonists

Cloning of the cDNA for the human MCH receptor, preparation of a recombinant HEK293 cell
line which expresses the human MCH receptor, and functional measurements with the
recombinant cell line took place in analogy to the description by Audinot et al. (J. Biol. Chem.
276, 13554-13562, 2001). A difference from the reference was, however, the use of the plasmid
pEAKS from EDGE Biosystems (USA) for the construction of the expression vector. The host
used for the transfection was a transformed HEK cell line named “PEAK Stable Cells”
(likewise from EDGE Biosystems). Functional measurements of the cellular calcium flux after
addition of agonist (MCH) in the presence of ligand of the invention took place with the aid of
the FLIPR apparatus from Molecular Devices (USA), using protocols of the apparatus
manufacturer. The compounds of the invention show a significant inhibition (>30%) of the
signal induced by the agonist at a concentration of 100 pM, preferably at 10 pM, particularly
preferably at 1 uM, very particularly preferably at 100 nM and very very particularly preferably
at 10 nM.

Besides the functional activity it is also possible to determine the affinity for the MCHIR
according to Audinot et al. (Br. J. Pharmacol. 2001, 133, 371-378). Preferred compounds of the
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5 KB-2115 In one enbodi nent, the conpounds of the
formula | are admnistered in conbination with
wore@ogsent s having effects on the coronary ci PCYERI00DO01211
and the vascul ar system s@&h as, for 10 exanple, ACE
inhibitors (e.g. rampril), nedicanments which act on
t he angi otensi n-renin system cal ci um ant agoni sts,
beta bl ockers etc. In one enbodi ment, the conpounds of
: I hpt
mverhi%g Sﬁ%ne%h tIgS g@fe%s tﬂg{ﬂ gll\?lp:‘ahfc]%la{gn%ggfgpab f lg{l t%‘g%M very
partiQ0d R/ ROy EGEéﬁH&OWhNDaﬂrﬂkibry oty bﬁﬂﬂﬁﬁrl?@ﬁéﬂaﬁ@ﬁf less than 1
t he conpounds of the fornula are admnistered in
-conmbi nation with nedlcanents whi ch are enpl oyed for
cancer therapy and cancer prevention. It will be
appreci ated that every suitable conbination of the
Milk é¢aafobnftmatd NMRI rhisgeenti on with 5 one or nore of the

The oiRshe <Hennigsist O3 [GHIF JIR| VG- ABBCVHbaRal & IeEplor dddours,

test s@BstdriRk lid fniMstrdlintd r%&tag F)}s Blaégé}%ﬂ {)@ﬁ)lytt%évaéeh ?Re animals are

present invention. Test no
housabsipgly Ndlsh fode dchessitmdemking wats aad:,BiOmnpfe&aftacadrrnmsaditlon of

n red be tested by neans of various test
produgiist SITEIBE CEmEBRIT R i S UREQ s GERSUPON fp Fnipgf every half
hour Y&Y7 leur@ )éﬁ‘@meegengﬁi Mdlti(ﬂfdf W Urffmals 1{ 5‘(%&%%&' lﬁ:crggésg ed milk

in vitro; determ nation of functiona
conswptidn 1Rcom5arad11v\a@ldh¢ s¢mclatmauedgomfoltah&najDI\IA for the

receptor, pr ration of ar
The \RRIRREAIF B NG [FoR g s Lo oA VI fo the
admihB&SRSrOdre, f@n&awkcthlyenﬁ&etﬂﬁ@amsmots% w Whted B8 Solutol HS15 (5% in
recombi nant cell ['ine took” place in analogy to the

hydretystylogtlnlose @y5%Aimivast))et al. (J. Biol. Chem 20 276,
13554- 13562, 2001). A difference fromthe reference
was, however, the use of the plasm d pEAK8 from EDGE

Feed Bh® St @iteke( 44FbhaleWistdi@atgonst ruct i on of the
expression vector. The host used for the transfection

As aligamatiyeto magmg)thn@donelm efégct on NMR haiasdit i REsKp@sible analogously to
i, kew

I Func
use gl Vi Bl b 20230 L JY ORI s S0 e
exped@ehth @ﬂn@ﬁm@ﬁh‘b’élf&& tHeMedl) of the Gy Th@ne BB odiment, Jid£hiMhls have
the invention took place with the aid of

free access to feed and water up to the start of the experiment. In another embodiment, access
of the animals to feed is withdrawn 24 hours before the administration. For the investigation of
the test substance, the animals are housed singly with free access to feed and water. Feed intake
and water intake are measured continuously every 30 minutes over a period of 22 hours using a
computer-assisted system (TSE Drinking & Feeding Monitor). The measured feed and water

consumption is compared with the vehicle-treated control animals.

Body weight gain of diet-induced obese and standard-fed mice

For these investigations, male C57BL6J mice 5 weeks old (weaning age) are accustomed either
to a standard maintenance diet or to a high-fat and thus high-energy diet. After 12 weeks, the
normally fed, slim mice have typically reached a body weight of about 25 g, and the fat-fed
mice have reached one of about 35 g. The animals are housed singly, and the feed intake and

water intake are determined individually. There is free access to feed and water during the
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25 the FLI PR apparatus from Mol ecul ar Devi ces (USA),
usi ng protocols of the apparatus nmanufacturer. The
w@eoopossas of the invention show a significantPCI/EP2007/001211

inhibition (>30% of the si#gnal induced by the

agoni st at a concentration of 100 M preferably at 10

M particularly preferably at 1 .tM very

particularly preferably at 100 nM and very very

cularly preferably at 10 nM 30 Besides the

eXpeI?ﬁrEl;ét]fl onal activity it is also possible to determ ne

the affinity for the MCH R according to Audi not et

al. (Br. J. Pharnacol. 2001, 133, 371-378). Preferred
The temﬂbﬁy@mgs e adminigigred ooalyo0 336 BickeEndmbyas e des by ompgsison with
the v%}pg?gpgtgcp O?Y"isgfs?cslh@ %%@}@lsahé 9@?(}:}% l%/éalrf |Cuci 1?1H}Ja{ce¥)n the feed
intakpramtids mhrh;allgﬂmyamyethhlaﬂhil&er(msemm waen) ov 8ohtol HS15 (5% in

particu referably of less than 1 nM 5 M|
hydrpryeshylce Ll OFf’e(‘gg?; imRIe R /ééowoaﬁsfag graupof ghimdpice psSkept for each
groué §84i @tdmﬁﬁ‘cefd%ﬁﬁéeemww| mce. After w thdrawal of feed
or 24 hours, the test substance is adm ni stered
Feedicnbsuayeion taod eatdr yomsumptieh ereaduitgrminel dayh Oy pati@fest webleand then
ani mal s are . housed ngly with free access .
once B¢t WGk TRaeighinghe °§Jereﬁif 04 AT e BRIV < T HesRdyrveight is
measBfe@d4&t dayar € of fer ed condensed nilk. The condensed
m |k consunption is determ ned every half 10 hour for
Blood sdrmplbsareaaksl:ntbh‘é)rg embatghe cmmf thé¢ teatmentt inerdemiterdétsrmise serum
bser ve The rre sur consumpti o
pararg e W RN EOT P AR LSRG T AT FREediars e APy L
additidn8BY pofRte RUcHiNME Bo@Nfat ESHert BhAkKELivikE 8hidlal 8¢ means of an
tolerated vehicles for the admnistration are, tor
impedaneamieasuramentaREy mediodl] ose (0.5% in water) or
Solutol HS15 (5% in hydroxyethylcellulose (0.5%in
Micromtcégup fest @16 vRewd and wat er intake of female Wstar
rats As alternative to testing the anorectic effect on

The dWMRIf the @&romucldus teat G0 vRAH I3 0l RanR! igokig latedt @omPsend has the
femal e Wstar rats wei ghi ng about 220-250 g. The
h

potengia teeglisitdhefomatien @ﬁquwe emalypanbrapgrbeynd DNA fragments) in
varloﬁ%él[ Rﬂg.s(%?&)rlpﬁlg)p&ﬁtu}& h%? (Nltgléuttrngta%lféd%tlvét[bo ‘1{3:959 liver

mafl s free access

homa@ueeateaTies test pyit@mtaﬂlews diffdrerafatibh Betwelalethelmmgehm and aneugemc
anot her enbodi nE access . of the aninmals to fee
potenijaf plk tesrPomPoNBd: PY ap EnBrBOshs B G IRbeling ot lswetopbwe% picby staining

the DNW &3 k@S b9 theFISH (fluorescence in situ hybridization) method.

Brief description: The cells are treated in a 96-well microtiter plate with the test compound. The
treatment time is typically 3 hours with metabolic activation or 24 hours without metabolic
activation. Twenty four hours after the end of the treatment, the cells are isolated, fixed and
stained. The cytotoxicity of the test compound is assessed according to the relative cell growth
expressed as percentage growth or taking account of the doubling time as population doubling
compared with the negative control. The highest test concentration should show not less than
30% surviving cells, or should be the concentration at which a precipitate of the test compound
is observed. Duplicate determinations should be carried out with each test concentration. An
accurate detailed description of the experiment is to be found in Kirsch-Volders et al. (Mutation
Res. 2003, 540, 153-163).
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the test substance, the animals are housed singly with
free access to feed and water. Feed intake and water

w0 neoaloe3sas e nmeasured continuously every 30 m nRCEEPENMEN01211
a period of 22 hours using6ad conputer-assisted system
(TSE Drinking & Feeding Monitor). The neasured feed
and water 25 consunption is conpared with the
vehicle-treated control animals. Body weight gain of

Evallgdlﬁl\'tjs}és'rﬁkdstfr:ﬁsglﬁa;i%?%s @H%é?@gg)%?nggl; a%]a\%gefreggrrt%it a?sméchreSse in the

numbag e} ce’clfs@w&ﬁmlt%m&d irfarf dIREMble@fa 060 dllak chré@ralyzable Gést
diet or to a high-fat and thus hi qh energy diet. After
concepgraligrscd he fasbis regprdrshayaopijive uthe £oliawing exsesiave

# gﬁé ﬁg déagrlﬁ {:n:tﬁ% n&qb& mgﬁs Wﬁh %ﬂé %%3? H%g&%a&ﬂ@c%ﬂlptan?on with

ave reached one o
anthenégatiac eommlg@ivedit oglnireardy ok he feed i ntake and
wat er i ntake are determned indivjdually. There is

b} (the numbarf migronuelgl is insreasedio qjlg}pﬁogg:a{ly] gelc;)\@nt extent, concentration-
20&%9&@3? 8%%5%%9 {hot%&%g» tiyE on B peri ment. The
su cesPare adm nr s oralylnavehlcle

A posgitide ednt@y mutﬁﬁhbeda dyarcaitistdally cignifidaht effdeeby etrhparison with the

control which is included in parallel. The vehicle
negaliYese@Mohas no influence on the feed 5 intake, and is
prefeBS EP P PE REAE RS KelRf oMk BSiLs,
AM &) A corresponding group of slimmce is kept

or each group of diet-induced obese mce. Feed

rhe PN, 106 A D S S, ASaEA bt

Brleffdégﬁip@l'ahnﬂ nhiR€d Bick@laeckrdif @&11)@8 dir¥yaé Qirdlfféx%ﬁp%h'o\'i&ithI-yphlmurlum
body wei ght is 10 nmeasured each day. Bl ood

stralrarw;th ialeach eAst @maissenee paint matatiprl ingthe hisgdine @penephand the Salmonella

b S i TSR Rtk e BarB AR Lo B M e B af Pl microriter

plate Mith vario@élebrice Rfidny oPBS %P bgbstacdlRitR bRWiBolithBethBslit dedibation
content on the living animal by means of an inpedance

throua’e additienehs? [ivapR@ogendo Gyccur_ns des@insione peilis expestmqnt are to be
found In ti]g 1ter§8re\/\/h2¢v§f ]j pF ar %‘MCA%) g I%]%§tNé]tl r)\c\édtéc?)USg 1994, 91,

0 exam ne ar a ’conpound has' 't potentia
11606 @n@Fldékigei—l’!;%rfet)ﬁl[m\t/lllt@ﬁo@f{e§ﬂ20043 538] E81 dndlroil lit.).
menbr ane- bound DNA fragnments) in various cell |ines

Mutagenip tgshegrypaiids eause backrmptagpnsandribug reperedbe functionality of
endogﬁtogg\sﬂltsg{ﬁBF IBYosﬁﬁhglsv ?Jiutétg? nggrgafﬂ'gtﬂg‘s ab[bo URille £ déx%ghd to

( erentratio ogeni ¢ an
bactediabedeniex
Evaluation: If there is enhanced bacterial growth owing to mutations of the bacteria, then
enzymes are digested in the growth medium. As a result, the pH in the medium falls and the
color of the added indicator (bromocresol purple) changes from pale violet to yellow. The test is
regarded as positive if the number of wells in which a color change is observed per
concentration increases significantly by comparison with the control.

Preferred compounds of the invention are negative in the AMES II test.

Cytotoxicity tests

a) LDH release
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potential of a test conpound by an immunocheni cal
| abel i ng of the kinetochores or by staining the DNA
wo e@gnedsss by the FISH (fluorescence in situ PCT/EP2007/001211
hybri di zati on) method. Bri &b description: The cells
are treated in a 96-well mcrotiter plate with the
test conmpound. The treatnent tine is typically 3
hours with netabolic activation or 24 hours vvi t hout

o AL 5501 BE RHL ORI s DY P compon

dama@B:dtheSﬂitagrﬁt?d)f thehell Gyl idndth &) thits Gfusé bl dexst. corrpound is
assessed according to the relative cell growth

Brief&Pekr %ﬁdl“ MBﬁra‘éﬁWt)a@ﬁlcﬂ Rt he rceli ﬁhﬂeﬂglt&?l? &oH he Qiftosol due to
the doubling tine as popul ation bl'ing conpared
cell daimiape isinecasergd tby welorioretryolThe ddils ahd gmm witkgte test compound. Fifty
rat on shoul d show not s.t han. % surv

micr i OF g lE OB ES BOHOBARRG A b I EdFah solufioh (LDH

kit, RF?)EE& iNPAn®Eih)3h abddBddnBs ith ARPRAHATaABrel S 1IFBRRENRILDH catalyzes the
Dupl'i cate determ nati ons should be carried out with

converaioh of &astateimba pyruvate.i [uringAthis, Hé\cwr atreduded toi NADH/H+. The latter in

tlon t he exper S

o s e fisice ot BF PR ot sty Kcghyellow tetrazolium
salt td B-rd® Brma¥a 2007/ 093363 PCT/ EP2007/ 001211 65

Eval uati on: The structural or nunerical chr ormsorral

Iy

Eval SRITIP] b AR Ainfified BE mcAGE AR, iRobp sEER Qi
TECANrSRECGTRAFabPlisy est  concentrations. The test is

regarded as positive in the follow ng cases: a) the
Preferre@ c6@apSuridd of (iR inveNtieh sedw &6 lsighifWahtinfresdcQN LB hetivaty at

significant by conparison with 5 the negative control
concqrg@po@ehlpelw lgqu dhreeplarlyoprefgyred h@mpgtmﬁérs @¥ no increase below a

Qnu LM reased.to .a bhiolo rel ev
conofLEURP P T T bR ERE BB e ey By PRt b et W
concérhtioeghiveMcontrol . A positive control nust show a

clear statistically significant effect by conparison
with the negative control. 10 Preferred conpounds of
the invention are negative in the mcronucl eus test.

aimof the AMES || test is to exam ne
b) In%ﬁﬁla]’ AE"FI§50 gh?

conmpound has mutageni c potential .
ion. A mx

The aiin o] ﬂﬂ-’gt%?tég 'Hf 4%}%&1& g4t ERCL g AT rgh e Wi > measure of the

energ?'tlé@élﬁﬁd Wk thd NtaBRckY L& a m ssence point nutation in
hi stidine operon) and the Sal nonella typhinurium

Brlefstfegcq ;ﬁ]lgIAﬂﬁ) dhgéf a8t (ﬁ?tu—er}geél Ae ﬁxmelfdtl? I31{75(:‘”111 1c¥(§ﬁ%r plate with

tr ea m cr o ter
100 pd_OOK:tthBUeHTltaﬂGld)‘Eagdhe(beG\tllngwbésmamif&ctmet’b umtrqu(tﬂ%OBiomega
abol ic activation
Techmcal Bulletin No. 228, CellTlter Glo Luminesent Cell Viability Assay). The cultures are
shaken at room temperature for 2 minutes and then incubated for 10 minutes until the

luminescence signal has stabilized.

Evaluation: The luminescence is recorded, integrating over one second (e.g. with TECAN
SPECTRAFIuor Plus).

Preferred compounds of the invention show no significant reduction in the ATP levels at
concentrations below 10 uM. Particularly preferred compounds show no reduction below a

concentration of 50 uM. Even further preferred compounds show no reduction below a
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through addition of S9 Iiver honobgenate (accurate
descriptions of the experinent are to be found in the
wopegnaizes e: P. Gee, D.M Maron, B.N Anes; PrpCT/ERz0/001211
Acad. Sci. USA 1994, 91, 206711606 and Fl ucki ger-1sler
et al.; Miutation Res. 2004, 558, 181 and cit. lit.).
Mut ageni ¢ test conpounds cause back-nutations and thus
restore the functionality of endogenous histidine
Mit at ed bacteria are thus able to divide
conc@t@ﬁéﬁ%ﬂfﬁi " bacterial colonies. Evaluation: If
there is enhanced bacterial growh owing to nutations
of the bacteria, then 25 enzynes are digested in the
c) Neypralfel UpBKS um As a result, the pHin the mediumfalls
The ey S0L AR BURE U PR P BRI 3By endosomes
and viasuolesagfdivitecedls, whish s a/quanfitatine meusupeof hé numbesandrvitality of the
which a color change is observed per concentration
cellsi hcreases significantly by conparison with the
t .
Brlefﬁlgg%f %"é ﬂ]eec{eﬂﬁ Eﬁﬂ/ﬁéﬂﬁ%m%o Q. %ﬁ&r%l%:égeg ﬂél?%blﬁ{egosutffser solution
(PBSQA}md_iﬁlehlv&é(b\aHh 10@}12%?11609831&311@63’51 EPED@Z\/kﬁﬂihdlﬁl‘d atibosphere with

o ai m o test for | act eh dro nase)
7.5%arheadionae 108 SRi ADTEdeba b B RS R the cell

are wame@%m VS(PpL bheBSeRdm¥@h bf ﬁ@@gm f&md%%ﬁnfo%' df exactly 150 uL

Brief description: DH activity whi
of aneﬁtaeolséglam aceli¢ agd pentiat. avfter Shaduing foe 1 @ ytimated, tlmxtyetls) extracted
The ce

ell d measur e col orimetry.
from iSSP BIVE A "OROER O QYR pbiI: ARiereS) GeschpEPB o g &t fyto be
found HAHE HlekdthR (EUBSJeHﬁEm J. éi\f %ér%@PW%QIcaﬂ @em 7939, M) Ne-124).
reaction solution (L Roche, Mannheim in

Eval@ibh! ﬁ?e”a‘b‘ﬁ?élﬁ!hbi?om% 96’1(1304 férd%{e AeH P§WBM°LGm§~aDHIcromer plate

catal yzes conve s on & iht 0 pyruv
readebds dllﬁ@rdnhe frpnMBﬁbSoﬁ?pticeﬁdfabdethde@xWaﬂﬁceth haeidl sattidh. i N
turn reduces, under the influence of the added
di aphorase, a |li kew se added yellow tetrazolium salt
o.the d formazan. 10 Eval uation: The fornmazan is
HERé&@ﬁW? 4k#§ neasuring the absorption at 492 nM (e. g.
with TECAN SPECTRAFI uor Plus). Preferred conpounds of
the invention show no significant increase in LDH
The aémtdf\tlilet tpstds to determems tha compestrigadnoangeinwhidtatheitesy kempgund blocks

the e SERE R op RSB R bR CRLFTRE v ER afappivic for the e

curreAOIRRBY REBarS Y, RAsidHtRBwRh PeleflalB fatal arrhythmias.

For expression of the cDNA encoding the hERG channel it was cloned into the pCDNA3 vector
(Invitrogen). Chinese hamster oocytes (CHO, American Type Culture Collection, Rockville,
MD) were transfected using lipofectamine (GIBCO/BRL, Grand Island, NY) with the hERG
cDNA and selected using G418 (GIBCO/BRL, Grand Island, NY; 500 ug/mL). CHO cells with
stable expression of the hERG channel were cultured on a HAM F-12 medium which was
supplemented with 10% native bovine serum, 1X penicillin/streptomycin and 500 ug/mL G418

in an atmosphere of 95% air/5% carbon dioxide.

The cells selected for the patch clamp experiment are seeded on a plastic support 18-24 hours
before the experiment. HERG channel currents are recorded at room temperature by the whole-

cell variant of the patch clamp technique using an Axopatch 200B amplifier (Axon Instruments,
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15 concentration of 250 M b) Intracellular ATP
content The aimof the test is to determ ne the total

w0 ndoraembs ul ar ATP content, which is a measur ePCf/EP1v@7/001211
energy level and thus the wBtality of a cell. 20 Brief
description: 100 L of cell culture nmediumare mxed in
a well of a mcrotiter plate with 100 L of the
Cell Titer-A o reagent (follow ng the rranufacturer

Fosteée'aﬁglr Eg\i ﬂ% r&?ﬁgﬁ@g%rﬁ%c_ Chm C%ustBHcleb ?rte PRE ed) t2 or$ TW150F glass

capillaties (WeHld BfRisiGhak@imaits, ISagisvlaPPRdnat fllled vfflﬂf the pifieftd 6lsition
and then i ncubated for 10 mi nutes unti |

t
(120 mivkipRiasy umaspastaim a0 K Gl 4mYliNad TR9 Wﬁﬁ%ﬁ onmMri¥eeCI2;

adj uskéﬂrﬁ) %@F??%&lﬁw e%%é‘%&‘\ e %ﬁlteh %r Pcee(r?lﬁ das&%ﬂﬂ% voltage

pulseq@Ompovinfdtiowéd bm negmﬁretpuksa (S onW Nandsirg facbid@arﬁbr later analySIS As
reductu on inth | s_at _concentrations

soon g thg hEBL fbaelaﬁlwyﬁanféh%?eﬁb%usbewgbﬁbgccm@wwwn <1 30'mM Nacl,
5 R O T L NS OB IVFCaci

adjusi0é/pbbDR3 GﬁthFNH(DIEEPBQ&'de)ﬂiEZ‘ZbIII is ﬁéffused) nitanhe @bt cmmpmhnd dissolved

in the-ghayh cart q‘g'gﬁ%{)g' ShuckBofadn of Lad %M%@éo fian of the'tSs
comoAEROIIRE (e MIIBURRA: B @M AEHT ) fhe bbbl Eicha

I's a quantitative nmeasure of the nunber
continadualyi unyil ab furtter chmiglesoccBr |Té{e sams pracpdure s repérted with $ncreasing

are wash ﬂ with 150 8 r eheat ed@f‘phfoggﬂﬁﬂg buf f er
concgrgqamap% t ?F@Bgsor%ﬁpam Uﬁi”% um Qrﬁplfb 91 t CNR’ent 1s measured
in pidBRGh PR ADAS {6 dabh @or{wﬁ'ﬂrgiow a8 f&dXBR AL e WMaxinurh- a§1{911tude in pA

car bon di oxi de for hours. After the incubation,
for eadR mn@hnmmlolsof ténmstecbrapujmd hecanepdred wih drag ofiths ngcb mntrhl solution
L ,.of ¥ the PBS is foll owed by
in the,neSElAng o zialecig T4 860 cOBFOIYANS! hanal /ol o l
acetic acid solution. After shaking for 10 m nu
Evalyatign{ke test comprdrd sdested a3 ypripis qoBpgniratignginded QHO célls which

exprél? HER%%QH&% Oy I%%t# {)E%Ql{'ﬁég)( ﬁWnoﬂﬁﬁ&? 'Ilié%‘sﬂ Qafl rddP&sion

I's to foun teratu
(Gra;Bﬂ’rAd]nSbﬁward:, Sdn BiegPu@Aner, Toxicol. Lett. 1985,
24(2-3), 119-124). Evaluation: The absorption of the
dye solution is determ ned at 540 nM using a
mcrotiter plate 15 reader as difference fromthe
Genel SEEHIYIBh of the et hanol /gl acial acetic acid

In or@Q@!t8tifihize the risk of unwanted side effects, it is desirable to keep the nonselective
effect on biologically important functional units (e.g. receptors, ion channels and enzymes; for
lists, see, for example, Whitebread, S. et al.; Drug Discovery Today 2005, 10, 1421-33 and
Rolland, C. et al.; J. Med. Chem. 2005, 48, 6563-6574) by an active pharmaceutical ingredient
as small as possible. General selectivity tests in a large number of in vitro test systems can be

carried out by various specialized services (e.g. Cerep, Panlabs).

The compounds of the invention of the formula I exhibit, as selective MCH1R antagonists,
selectivity factors of at least 30, preferably of 100, more preferably of 300 and even more
preferably of 1000 vis a vis the affinity to other proteins. Examples of such proteins are
serotonin receptor subtypes (e.g. the 5-HT2a receptor), muscarine receptor subtypes (e.g. the

M1 receptor), adrenergic receptor subtypes (e.g. AR alphala), sodium and calcium channels
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HERG channel bl ockade The aimof the test is to
determ ne the concentration range in which the test
w@ ooopoe33a3 bl ocks the cardi ac hERG channel . Bl pcRapr®0T601211

t he hERG channel, which isépesponsible for the Ikr 20

current in the human heart, is associated with

potentially fatal arrhythm as. For expression of the

cDNA encodi ng the hERG channel it was cloned into the

itrogen). Chinese hanster oocytes

(e.e. gl‘r&fugrg%ha%}ngz Culture Collection, Rockville,

VD) vvere transfected using |ipofectam ne (A BCO BRL,

Grand Island, NY) with the hERG cDNA and sel ected
Solubjbtyrig amsewmm Grand Island, NY; 500 g/mL). CHO
Adec&lgtle s8lu lﬁﬂ?g%S%&ELWﬁE@% nps{%slfNEl% %Eﬁ%spo%ﬂp&erequlsne for a
(reperth]@I’rmﬁtrﬁatboWgﬁdal 1386t redlubiktiéxoviagaeone &yﬂffemﬂc% be determined by
penicillin/streptonycin and 500 g/nL G418 in a .
variogs %&ﬁﬁ% Switgble gKumples oo ianuse Bifaien desthols g aticssolubility”) and
methf Rk e Biactce BRSPS TUR I I 26 Eq ARG i e
(“thehER@naﬂnammdahblkruyi’)ents are recorded at roomtenperature

by the whole- 30 cell variant of the patch clanp

t echni que usi ng an Axopatch 200B anplifier (Axon

t V\D 2007/ 093363 PCT/ EP2007/ 001211 68

a)th&?c Jé#{ﬂ% y, The el ectrodes (3-6 nmegaohns
A DMS@lsstuamn (e}f thnrtest pompam&iﬁfSrmM TW 150k piettsd into 200 pL of an aqueous

il i cisio ument Sar asot .
test S#@O%@gﬁ vid F@&te\/\l?‘t Fﬁrwﬁ@hm p@e(tﬂ\%%wmaps juste %ﬁm& pH7.4)ina

96- wmmé%{lfé?bﬁ%oﬁﬁa %Qurb?c@t GsbredtatThi N@\%ﬁ‘ﬂ_ the refival concentration
S, 2y ad) Usted to pH 7.2 Wt The

for tHe E%cclhamsll ofcﬁ.&ﬁr pdﬂtmr@ramaphdumutr Keyg.aN emhelosuar/ Galaxy, BMG

Labte(cgib%ﬁws%ﬁaaﬁ%éﬁge Blsihesd Pt ot St sl i s Bipqaied 0

theor@ﬁ;ca'i e shiNREy ahan %’urtﬁelr' 'Ul\ﬁ@(t) squtlbn?Z § ?AN/I 0% 'jeé%d%é ﬁlrbldlty
bl &3

he control sol uti on
measmmm isTepeRtelyBarzher mdltrmsmtﬁpﬂg’solwluﬁmngl(hpbskﬁ nﬂMnMS pL, 10 mM;

then o1 1E; 10 B Sulineif B reficth ot RO ol B PUES Gty 18 M,
150 JV1E2RhGVE 2 SBRM, 3b0 R, 350 I (duy 1| 450 1 5 500 ARG H.ARviciey

O solution of the test 1 orrpound so that the
measmvstgnt:mrheé\mem @mwtwﬁwemaﬁawn@mlp%ess The current is
OWE G uoQ ynt i urth han occur
Evaluﬁ%onsa rf:gtuf)brl%? A E?ees%fosr%{ }hee neegtnelam ef are;pl p?ot %nat the ftedfetical

conc&RAGENbS thited Sordpounden tiRsdquesuspeds @dlutla_rh eamh &Y Bsignificant
l'itude of the hERG current js nmeasured in

anp.

turblfbn@éfiﬁﬁséﬁeéﬁe gpiat)lmﬁe@b%éhﬁ waitekyrlveel thhagurqus 55t sobition) at a

theorgt%a co {ﬂéq% t B ddni&iiratidn %égvj fls 1?9&1{& to be I}}e solubility limit
CORCEntration’ o est conpound i s

of thé ieattcom‘pohhdilrpuhe &scstﬂtltli(ﬁi. Thod, tlid @aximum possnble measurement range

emerges as values <6.25 pM, 6.25 — 500 uM and >500 puM.

Preferred compounds of the invention show a kinetic solubility in phosphate buffer (pH 7.4) of

at least 12.5 pM; more preferably of at least 50 uM and even more preferably of at least

250 uM.

b) Thermodynamic solubility
The integrated UV absorption from HPLC UV measurement of serial dilutions of the test
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30

15 in the sanme cell and calculated as % of the control
val ue. Evaluation: The test conpound is tested at
wao arrogseroncentrations in 3-5 CHO cel | s whi chPCEEPI06%601211
hERG channel . The 1C50 is d@btained by use of nonlinear
| east squares regression (G aphPAD Software, San
Di ego, CA). GCeneral selectivity 20 In order to
rrinirrize the risk of unwanted si de effects, it is

com i ogl }c\:/fﬁq ﬁ%g’r dbﬁjfqu unEt\/F anc?! gﬁf) shB%s a linear correlation

with r}femepctantmnon e cahbratieh $1naﬁﬂ1eﬁﬁsit)tm$()u1fd3(r500 ng)stsshal&a&ogether with
npl e, Wiitebread, S. et Di scover
Clg 5 gours

the aqt&eayteifcﬁ@@ﬂom625011412)1%@1%%8 vessgl Gcmny gtL)dpr 16 fic
oo ERERenA 00 Py n P Abe Y pRRPb IR, The sampl s then
centrifegeera maxahamntrotational speet saridihasdpergeann isnfive ly dfltered. A sample of the

ﬁltergi)tg,{?gg{aea;tégsa)égl&%%@ qé%e }ﬁ%éf@r rrlng%f.}?e‘lgli@? {seq-ﬁ c|>v%l)'I SA further
sampkORRAM DA dHer Bﬁ@tldrp(gﬁﬁh'bgrboﬂfmé stuﬁa% hesh pﬁﬁ??)b%lume of test

as seléctive MCH 1 ant agoni sts, ectivity
solutmh).at | east 30, preferably of 100, m)re preferably of

even nore efer ably of. 1000 vis a Vvis
Evelugipp ] 1o PGERSERGR oS de Fampehip sk e Shpeshasigingaleulated
rom Méres IBREHAS @qep&sefpugﬂpsmn%uge@na@am s STAR basic of the
receptor), muscarine receptor subtypes (e.g. . the ML

constnmt@marliby&tloadiinemnd@taied scwopthality ofi bteytpe sohpognd mFﬂhe respectwe
%ﬁ)‘ %5‘%35 sodi um and cal ci um channel s WD 2007/ 093363

AqUERETF H9%001211 69 (e.g. the L-type cal ci um
channel). Solubility in aqueous systens Adequate

Examples pfiaaneaps dst épl§W§taa%éféomﬁedawéw5aq§6wmswget ayger with
varloh%gﬁl%l gergégﬁf . ;}?Ig ?EU‘,' ngl(ﬁ @,k}h-??ﬁa H@ ¢ rmﬁﬁgﬁcﬁebﬂrggared from the

rmaco aqueous

comrﬁg&ﬁiaéftﬂut&ﬁf(phespﬂeﬁe&juffeftddah)e IO)QYSIQ‘US) tyedihoida .and adjustment with
Sui t ab] e exanpl es. of sol ution preci t| on net hods
phosphqgic agid sg@wuabmrwdg solpfpn l?»b&twagdo eﬁs i nvesti gat e
the dissolution of a solid sa |l e unti I an equilibrium
Preferrgd sempqnpnds ©f theanventipn shee asolubiity int ghopphatobufferkphet4)of at least

12.5 il s blofe gL B i % o P E AR 1692@39 KM,

solution (e.g. phosphate-buffered saline, 10x,
Sigma, adjusted to 10 MM pH 7.4) in a 96- weII
Pemﬁ@‘@hiﬁtlter plate, and the turbidity is measured at the
resulting theoretical concentration for the test
compound of 6.25 Musing a nephel oneter (e.g.
The g Fbepeosieabilitab axyied BMIn CACO-2/TC7 cells which have been cultured

(DMEM/Glutamax [/Gibco with high glucose content, HEPES 25 mM, 1% NEAA, 10% FBS,
40 ug/mL gentamycin; 37°C surrounding temperature; 95% humidity and 10% CO2 content)
on Becton Dickinson filters (24-well, uncoated) for 21 days. The permeability is tested at a
concentration of 20 uM 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.



15 Labtech). The concentration of the test compound in
t he aqueous test solution is then raised to a

wo b@aneissgal 12.5 M by addi ng further DVSO sol BCT/@R2007/001211
(2.5 M4 0.5 L), and the tudbidity nmeasurenment is
repeated. Further additions of DMSO solutions (1 L
2.5mMt 0.5L, 10 MM then 9x 1 L, 10 mMresulting in
t heoretical concentrations of 25 M 50 M 100 M 150

: 300 M 350 M 400 M 450 Mand 500 M

Im“dﬁ%#?ﬁ?ﬁ%?ésﬁwaZO measurenent in between conplete the

measur enent process. Evaluation: The turbidity val ues

fromthe nephel oneter are plotted agai nst the )
The iphibBioatqf G P enzypes iy desgrmanedgm resinbigant cagymesqbtaingd doa Becton
. i oni
DieK A RS AEbIE A 025/ RO LT ROk pansgrrer e
5  Websielhig:/6fwivitelbgeienuts.comy tFusthbuddsoriptiont ofithettéwe oyseém aad references
concentration, the |level of concentration belowthis
for theexperipenialisogsduterfae toe fornd inLlokamik, &, Iypugdgcqvery Today 2005,
10(2§o[rmg ol N the test solution. Thus, the nmaxi num
bssibl € nmeasurenent range energes as values <6.25 M
6.25 - 500 M and >500 M Preferred conpounds of the
[ nvention show a kinetic solubility in phosphate
Metab ‘f%i‘b‘ﬁWH 7.4) of at least 12.5 M nore preferably
10 of at |east 50 Mand even nore preferably of at |east
250 M 30 b) Thernodynam c solubility The integrated
The roitabdismtabilityns detenminiRLY dvubatiag theetesrompbursd¢S @) with microsomal

el kM AGR L MO AR <
Anal?ﬁ@ﬂﬁnf’inédbﬁﬁ&{ 1ifm@loF 8lafd RO hinted ﬁkéma&%ﬁﬁﬁs@f L@MSMS. Further

a calibration line. The test conpound (500 g) is _
descrigtirie nf the dest bsstemnandreferbrcea furdbeiexpegstentad brocedure 230 be found in

L), i;h a.cl osed SS acid y., 1.5 ni), for 16 hours .
s Plant s 8 oircOP R 1hIRR Shed STRGH- Vi Slat Yob s pfigceutical Res.
2002PTH eCl6dg-P4(.i ght). The sanple is then 5 centrifuged
at maxi mum rotational speed, and the supernatant is
finally filtered. A sanple of the filtered
supernatant is analyzed directly by HPLC WV
asurenment (see above). A further sanple is analyzed
$%er dilution (1 part by volune of supernatant, 39
The dx@fdpfesid ?@p‘dfﬁﬁo@ﬁne&lﬁﬁﬁs de@RédbA1OW servEYR| I HBfrate Mie ihbéhtion without,
concentration of the test conpound in the undil uted
20 howeygpeestraatiagtit-i s cal culated 10 fromthe resulting
i ntegrated UV absorptions of the supernatant sanples
on the basis of the

The compounds of the invention of the formula I can be prepared by means of reactions known

Exangﬁ

in principle. For example, the compounds according to the following general reaction schemes

were obtained.

Pd/C, H, MeOH
ON F ————— ON R2 .~ N R2
K,CO,, DMF Method C
R1 R1

R1 Method D

for R2 = NBoc

_boc  NaH, Mel, DMF /boC  pg/C, H, MeOH /boc
ON N ———— =~ 0N N N N
Method O Method C
R1 R1 R1

25



constructed calibration lines and stated as solubility
of the test conpound in the respective aqueous test
wa@odoandsrs Exanpl es of aqueous test sol uti ons BCEEP2007/001211
dei oni zed water or aqueous 7phosphate 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 fromthe 15
commerci al solution (phosphate buffered saline, 10x,
Sigma) by dilutior and adj ustment Wit h phosphori c_aci
or _sodi um ydrOX| e—s0l ution b st andar rret ho R2
A Sad ¥
& cawtpounds of the.i Howa sol ubflity
phosphat e buf ome (pH 7. ﬁ) ) east 12, 5—M—rore—
pref erabl yWof at MettegsH 50 M and even H’DI\% pr ef é*l‘ea%IA¥

Ci

of at |least 250 M 20 Perneability The test f ohet”

perneability is car d out in CACO 2/ TC{ cells which
have been uIt @%MG utamax |/ G bco with high

25 MM 1% NEAA, 10% FBS, 40

' 37C surroundi ng tenperature; 95%
O%*COZ content) 25 on Becton Di cki nson
( vveII uncoat ed) for 21 days. The
perneability is tested at a concentration of 20 Mfor
the test conmpound (1% DMSO in HBSS) with a pH gradient
Schefnefi cal : pH 6.5 and 0.5% BSA; basolateral: pH 7.4 and
5% BSA). Anal ysis takes place by neans of LCVS/ MB.
Furt her descriptions of the test system and references
Othef &mpARISEPHE '1r[%ﬁﬁéﬂ cAN RCARBINR] B Rirther 1d8tek Mhich drB outlined by way
Bal i mane, P.V.; Drug Discovery Today 2005, 10(5),
of examgledn she fofowing sehom9.093363 PCT/ EP2007/ 001211 71
I nhibition of CYP enzynmes The inhibition of CYP
enzynmes is determ ned on reconbi nant enzynes (obtai ned

r om"BE ¥ s an’d'dlrfeI uor n o substrat es 0
@m leied by s o4 osly 2850 s, )4
NOV\éB’§‘F°P% http / «, b¥fSsci ences. c g) WewpatCher |
dedcriptions of the test systemand references for the
%,ﬂent al procedur e to be found in Zl okarnik,
ug Di SCQvew 2005, 10(21), 1443-1450.

ap 10 The netabolic stability is
:Ab(thgi‘ez%‘}E n,e g'wcub“étl ng the test compound (5 M with
9 I er fractions (1 ng/nL protein with 0.1%

Cl

M%r os6im
w'v BSA; 1 nmM NADPH, 0.5% DVsO) at 37C

Scheme 2

Other examples again were obtained as indicated in the following scheme.

1) SOCl,, MeOH —o
[o] 2 [o) 0 N/
Q_/L Method E Pd/C, H,, MeOH ——o: \
F 2)NaH, DMF  O—R3 O~ Method C ° OMF
NO, Method | NO, N Methode B

Phenol
| Method A1

o v )-Om @Rz
0]
N
N _0 ) R1
R3 N/
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Anal ysis at an incubation tinme of 0 and 20 m nutes
takes pl ace by neans of LCMS/ MS. Further descriptions
wobowrhessbest system and references for the exprei/ERIOADO1211

procedure are to be found i78 15 Plant, N.; Drug

D scovery Today 2004, 9(7), 328-336 and Lau, Y.Y. et

al .; Pharmaceutical Res. 2002, 19(11), 1606-1610.

Exanpl es The exanpl es and preparati on nethods
Schefi€lai | ed bel ow serve to illustrate the invention

w thout, 20 however, restricting it. The conpounds of

the |nvent|on of the fornula | can be prepared by

means , of nc exanpl e,
Otme{ TAMBI sstRaiers SRR it B ing Shsrii e
reacti on schenmes were obtained. R2 13- CQN F 2N Rz
Pd/% H2 MOH -(\: ~'/ N~DR2 KzCO,, DW Method C Rl

for _R?
Br ,oFIZ %"‘”’” ® @ et Hod,-O @zﬁwg\l\ @
N 25 Riath. WO 2007 098363 PCBREP2007/ 001211
2 J-0 0NN B | -0~N S FOn O 0 MBMEEC] N
Method B N Phenol Method AT N R C / \ | R NN L
Schene 1

A )-Or

Phenol
Method A1

Scheme 4

Other examples again were obtained as indicated in the following scheme.
DBAD. NaH, PPh3 . 2
o _ (o]

U, 2 W°“ alES Ve

N

= DMF

o N Method H Method B
Phenot

Method A1




O her conpounds of the invention can be obtained by
further routes which are outlined by way of exanple
WO noazhoess3bdl | owi ng schenme. Na2C03, DVF KVhO , PpeT/dPro07/001211
OO0 4 ~\ Pd/C, Hz, MOH M R3-Br -\ Water R3 0 R3-0
-0 OR3-O00 Method G Method F Method C N NO2 NO2 NO2
N-9-aRZR 0/ ~N Yb(Orf3), HC(CEt)3 Ol R1
Met hod A2 R3~ NJ Schene 2 O her exanples again were
Sche% tzained as indicated in the follow ng schene. O 1)

2, MMOH O 0 -0 Method E Pd/C, H2, MeOH /-\ -p>N

FO2) NaH DW OR3 R3-0\0- Method C R3-0 O DWMF NO2

otned &l aebi e KBt g Tdicasd i Bl itigshie ' T T

PCT/ EP2007/ 001211 73 Scheme 3 Qther exanpl es again
wer e obt ai ned as indicated in the foI | owm ng schene. O

-0/ o '0R4“/—H- e(oH) oi NJRA \ |/
S—gr B-8, (o]
/ BOC;O DMAP S / LDA THE RG@— ¢ o 74 R‘ s
R6
CHZCIZ VethoaM HPtBu,'BF , Pd(OAC),, = \ J °

NBoc NBoc Cs,CO, NBoc
Method L
/N i

1) TFA,CH,Cl, Re \\ S o~

Method K N\ /)
s e . ————-——
2) O N Phenol

-7\ [ _ Method A1

Method B N

‘& /@ Nb Pd,(dba),*CHCI, o Q /Q/

S

N R1 K S

Br N R1
\ | . /) Xantphos, Cs,CO, C/N \ | /)

Method R N

nBuSnH, Pd(PPh,), 2

Om s O
o} =—o. o 0
R7 s Pd/C, H,, MeOH
s N N\ l N R1 —_—
Br \ ' N\ N/)

R1 Method V Methode C

@Rz
o Q
0 I
\ N/)



N Pd(PPh3) 4, Toluene / DVF Na2CO3, EtOH N Method B N N
R2 N & R4 |

ORL NRL Phenol NI Method Al Schene 4
A 2@7hes3eexanpl es agai n were obtai ned as i ndi cRCEEP2007/001211
the foll owi ng scheme. DEAD,75SNaH, PPh3 O-0i O~, O
DMV 0 RS 0'1( R OO~ -0 RS O\ N Method HN Method B
NN RRN\V/ ORRON\ R Rl Phenol - Method Al R5
N 10 WD 2007/ 093363 PCT/ EP2007/ 001211 74 Schene 5

Rer exanpl es again were obtained as indicated in the
ol'lowng schemre. FF Bi e FF;~00o0/ N _J,

Sche

0
Other examples again were obtained as indicated in the following scheme
o
S R8._,0 O Q o} 0
- s 1)K, CO, MeOH s _
\ /) LDA, “Mo”  Rs o Method X RS (o
—_——-
N Method M N 2) — ’
0] N DMF
=< o :< __0>— \ m
CFy CF, Method B N~

O Or
NaBH, 0 /Q/
R1 Hﬁ Method Y S
Phenol
Method A1 R8

QRZ
Pd/C, H
p-TsOH @ 2

Method AA /Q/ Method c

—_— S
N R1 )
re? Q| P
N

Scheme 7

Other examples again were obtained as indicated in the following scheme

] HYO o o 0
d " s . 1)K,CO, MeOH s P
\J° LDA, Q WO ) O Method U WO ) o
N Method M -0 v
N 2) N N
04(:; o =__< —'O>_ N | P
: CFy Method B

At QG O
R9
Phenol, Method A1 H NaBH(OAc):, /l
Method BA



C0/ Boc20, DVMAP S/ LDA, THEBr SRBB, OB-B0O 0O 0O S S
N CH2CI 2 Met hod M HPt Bu~ BF;, Pd(OAc)21 NBoc NBoc
w@RoB3bBoc Method L N O /R2 1) TFA, CH2C 2r@BEP2087/001211
0/ N\ R 0 Method K RL N -0/ N Phenol INRL 2)
-orN\ Method AL R6 - | Method B\ NN/ oR2 0 R2 o\
I ~''~~J N~ Pd2(dba)3 CHCI3 00/ SRL\ | RL NBr \
J Xant phos, Cs2C03 C N Method R J R2 nBuSnH,
SchenE%(SPPha)aRz O O R/, ORT OPd/IC, H2, MeOH S\ | N
Method VI RL Methode C Br -J N N QR2

Other examples again were obtained as indicated in the following scheme.

/Q/ Pd(PPh,),Cl, }_& /Q/ LiOH, H,O/THF
5 bar CO, MeOH, CH,CN —0

Method T
Method U

DMF, Method S

(= (o
i /@/ o Q/
0 S N HATU, HOA, Et,N,
S | J R1
o N7 R11—N

Scheme 9

Other examples again were obtained as indicated in the following scheme.

o
1) K,CO,, MeOH s o
Method X R1
_ R13\ / 2 Ris\_{

—0
Method M 2) >_N\/ DMF Nl
CF3 CF, Method B T/
N..@.GRZ p-TsOH
o) Method AA
S| E— s N R1 —_—
Phenol |
Method A1 Ri2 R13\ N/) )

PdIC, H, @
Method C
e —————

R13

Scheme 10
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S R7, | NRL 5N 10 WO 2007/093363 PCT/ EP2007/ 001211

75 Schenme 6 O her exanpl es again were obtai ned as
wonai7oaizesl in the foll ow ng scheme. 0 0 O RBgDER2007/001211

1) K2C03, MeOH $ LDA, 'N @7 R8 0 Method X R8 0 N

Method MN 2) -O> -\ DWW N 0=< -0 CF3 CF3 Method B

N- ~-RR/ RR ~RL~N NaBH4 R S N Method Y henol

RB\ N3 RL R8 NN Method Al 'DR2 p-TsOH R2 Pd/C, H2

t had h N\ J,RL.R8~\ | J.RL R8. N5 .
Descl{f RO 4 RERP Bueds Do Rpu BRI e in e ollowing
placesndi cated in the follow ng schene. "?0 0 0 0 S N 1)

K2CO3, MOH S/ OFDA, J H\/ OMthod UHS O ~N
Method MN 2) -0 NOO=< -0 CF3 CF3 Method B N

Method A1, B, C and D in example 1;
Method A2, E, F and G in example 2;
Method H, 1, J, K, L, M, N according to table 1;
Method O in example 19;

Method P in example 21;

Method Q in example 24,

Method R in example 66;

Method S, T and U in example 69
Method V and W in example 74;
Method X in example 75;

Method Y in example 76;

Method Z in example 79;

Method AA in example 85;

Method BA in example 93.
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25

OR2 NR2 ~-'" Il RIO'NRO OOR2 RR OSNRL OS NJI

NaBH(OAC)3 \ Rl Phenol, Method Al H Method BA H N WO
wQo@7/09838863 PCT/ EP2007/ 001211 76 Schene 8 Ce¢IEEP2007/001211

exanpl es again were obtaing8l as indicated in the

follow ng schene. OOR2 0 3R2 ~ S Pd(PPh3)2CIZz O S

NLi OH, H20(THF Br NRL RL ---- \ | J 5 bar CO M,

CH3CN D\ N Method U Method T OR2 NR11 0 OR2 OOS

Gene T&Ja tnEtBN N\ NRLI I RIL N DVF, Method S
= cheme 9 5 Other exanples again were

obtained as indicated in the followng schene. 0 S O
R+7~0 S 1) K2CO3, McOH S LDA, R13 R12 Method X R12 R13
a) Mpdeof drawsingthe trugiuveltfasenlag 0=<N 2) -0 N DVF NI

Only non-hydrogen atoms are depicted for clarity in the structural formulae of the given

examples.

b) Salt forms

Many of the compounds of the invention are bases and can form salts with appropriately strong
acids. The compounds can in particular be in the form of hydrotrifluoroacetates after
purification by HPLC chromatography using a mobile phase containing trifluoroacetic acid.
These can be converted into the free bases shown by simple treatment of a solution of the salts

for example with sodium carbonate solution.

¢) Units of the characterizing data

The unit of the indicated molecular weights is “g/mol”. Peaks observed in the mass spectrum

are stated as integral quotient of the molar molecular ion mass and the charge of the molecular

ion (m/z).

Example 1
6-(4-Chlorophenyl)-3-[4-(3-dimethylaminopyrrolidin-1-yl)-2-methylphenyl]-3H-thieno[ 3,2-
d]pyrimidin-4-one

. /N JQ \

Method A1l

A mixture of 5-(4-chlorophenyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic
acid methyl ester (100 mg), [1-(4-amino-3-methylphenyl)pyrrolidin-3-yl]dimethylamine

(68 mg) and Phenol (29 mg) was heated at 80°C for 2 hours. The crude product was purified by
preparative HPLC.
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-0 \ CF3 CF3 Method BN' R2Z NR2Z NNRz O Metho_H
AAO/ N RS- -- -- Rl2 Phenol RI2\ | NRL SNRL
wokdogsss RL13 NRI3\ N ~R2 Pd/G H2 ~ | ry~PET/EP2007/001211
Method C R12 S NR1L R13 N79Schene 10 WO 2007/ 093363

PCT/ EP2007/ 001211 77 Descriptions of the genera
nmet hods used are descri bed by way of exanple in the
followi ng pl aces Met hod Al, B, C and D in exanple 1,

(An %}’{}%gﬁ/f% 1b§1c1: 6sr %ng to c%liutet‘ ﬁ\oz%gg%g Sn %Vétt%ﬁ MG tgo%ﬁt gzéﬂﬁ#%tate and to
isolattQhe M?Etbm(ﬂe Brddﬂcﬁb@aﬂiﬁ{aﬁo@lThe Midbedvi€h the nelesir evedhit of 465.02
Rin exanple 66; 10 Method S, T and U in

(C2SER OO e 10 A ony M GRyh s (MAT D).

Method B

5-(4-Chlorophenyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl

ester

A solution of 3-amino-5-(4-chlorophenyl)thiophene-2-carboxylic acid methyl ester (5.0 g) in
DMF (30 mL) was mixed with dimethoxymethyldimethylamine (5 mL) and stirred for 36
hours. The reaction solution was partitioned between water and ethyl acetate. The organic phase
was dried over magnesium sulfate and concentrated. The product with the molecular weight of

322.82 (C15H15CIN202S) was obtained in this way; MS (ESI): 323 (M+H+).

Method C
[1-(4-Amino-3-methylphenyl)pyrrolidin-3-yl]dimethylamine

A suspension of dimethyl-[1-(3-methyl-4-nitrophenyl)pyrrolidin-3-yl]amine (200 mg) and
palladium (10% on carbon, 10 mg) in methanol (10 mL) was vigorously stirred under an
atmosphere of hydrogen at atmospheric pressure for 5 hours. The catalyst was then filtered off
with suction and the filtrate was concentrated. The product with the molecular weight of 219.33
(C13H21N3) was obtained in this way; MS (ESI): 220 (M+H+).

Method D

Dimethyl-[1-(3-methyl-4-nitrophenyl)pyrrolidin-3-ylJamine

A mixture of 4-fluoro-2-methyl-1-nitrobenzene (13.6 g), dimethylpyrrolidin-3-ylamine (10.0 g),
potassium carbonate (12 g) and DMF (100 mL) was stirred at room temperature for 4 hours.
The reaction mixture was partitioned between water and ethyl acetate. The organic phase was
dried and concentrated. The product with the molecular weight of 249.32 (C13H19N302) was
obtained in this way; MS (ESI): 250 (M+H+).
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Method X in exanple 75; Method Y in exanple 76;

Method Z in exanple 79; 15 Method AA in exanple 85;
woRaohog3BA | n exanpl e 93. WO 2007/ 093363 PCT/EP2007/001211
PCT/ EP2007/ 001211 78 GCené&pal explanations a) Mde of
drawi ng the structural fornmulae Only non-hydrogen
atons are depicted for clarity in the structura
formul ae of the given 5 exanples. b) Salt forns Many

le bhe conmpounds of the invention are bases and can
orn1sa|ts with appropriately strong acids. The
7-ButoayiBe 4R )-G atime thy patiho yutodidine Byl )R- thylphie ny 193 H-quinazolin-4-one
hydrotrifl uoroacetates after 10 purification by HPLC
chromat ogr aphy u$i ng a_gobi | hase cont ai ni ng

i fluor Cld Nyese_c be-converted into the
free ‘ e treatnent of a sol ution of

the salts ’ﬁﬁ =W t h sodi um car bonate sol ution.

c) Units of t =T har. terizing data 15 The unit of the

i ndi cated nol ecul ar weights is "g/nol". Peaks observed

in the mass spectrum are stated as integral quotient

of the nolar nol ecular ion nass and the charge of the
Metheg1Aec ul ar ion (nz). Exanple 1 20

| T
s OO RERSIN M slebt b B ) TR PO e
pyrrdhdﬂﬂ&&l]&rﬁéthl}lamMeWB h@xdg)AytierB@m%IIthﬂaltl’e €2.0fmg) and ethyl

(4- chlorophe ylLam nonet hyl eneam no)thi o

0rth0;§<?f§r@é& EIPBOYYH he@teda?f& il 90°|€efom7 lhopest Ehe ?Wé@pl}?g}m was purified
direc Aéb& rébt0e BPTRE ok PREY WARY HeGhoidh farveibhHBb Ry am

(C25H32N402) was obtained in this way; MS (ESI): 421 (M+H+).

Exa

4-Butoxy-2-(dimethylaminomethyleneamino)benzoic acid methyl ester
2-Amino-4-butoxybenzoic acid methyl ester was reacted with dimethoxymethyldimethylamine
by method B. The product with the molecular weight of 278.35 (C15H22N203) was obtained
in this way; MS (ESI): 279 (M+H+).

Method E

2-Amino-4-butoxybenzoic acid methyl ester

A mixture of 2-amino-4-butoxybenzoic acid (2.0 g), thionyl chloride (1.2 g) and methanol

(33 mL) was boiled under reflux for 24 hours. The reaction solution was diluted with MTBE
and washed with sodium hydroxide solution. The organic phase was dried and concentrated.
The product with the molecular weight of 223.27 (C12H17NO3) was obtained in this way; MS
(ESI): 224 (M+H+).

2-Amino-4-butoxybenzoic acid
4-Butoxy-2-nitrobenzoic acid was hydrogenated by method C1. The product with the molecular
weight of 209.25 (C11H15NO3) was obtained in this way; MS (ESI): 210 (M+H+).
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(68 mg) and Phenol (29 ng) was heated at 80C for 2
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Table 1.
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3 F C24H29FN402 424 .52 425
0
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Pot assi um per manganate (9.8 g) was added in portions
to a m xture of 4-butoxy-1-nethyl-2- nitrobenzene
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added four nore tinmes after 1.5 hours on each
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formula Mol ecular ESI-M5 weight + No. [MtH 3 o F
C24H29FN402 424.52 425 O\ / N\ / N)vV N

Reacligft6RRE 8%r4a?té aRdndrbox¥fc Acills Qllth/dlﬁlet%ﬁym%yldlnﬂ\ghﬁamme
WO 2007/ 63 PCT/ EP2007/ 00121

resulted in the following compounds:
5-(4-Chlorophenyl)-3-(dimethylaminomethyleneamino)-furan-2-carboxylic acid methyl ester;
2-(dimethylaminomethyleneamino)-5-methoxy-benzoic acid methyl ester;
5-butoxy-2-(dimethylaminomethyleneamino)-benzoic acid methyl ester;
4'-chloro-4-(dimethylaminomethyleneamino)-biphenyl-3-carboxylic acid methyl ester;

3-(dimethylaminomethyleneamino)-5-(5-fluoropyridin-2-yl)-thiophene-2-carboxylic acid

methyl ester.

Method H
3-Amino-5-(4-chlorophenyl)-furan-2-carboxylic acid methyl ester

Di-tert-butyl azodicarboxylate (8.98 g) was added to a mixture of 3-(4-chlorophenyl)-3-
oxopropionitrile (5.0 g), hydroxyacetic acid ethyl ester (4.06 g), triphenylphosphine (10.2 g)
and THF (100 mL). After 15 hours, sodium hydride (55% in oil; 3.4 g) was added. After 5
hours, the reaction mixture was cautiously hydrolyzed with water and extracted with ethyl
acetate. The organic phase was washed with hydrochloric acid, dried and concentrated. The
residue was purified by preparative HPLC. The methyl ester was prepared by treatment with

sodium methanolate in methanol. The product with the molecular weight of 251.67
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C24H30N402 406.53 407 50/ \ N/ \ N)"N it - 1 NI
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H C25H23C1IN40S 463.01 463 J HN\ 10 OC _ N
C24H22C1FN4CS 468.98 469\ C \ s/ NN N F 11 0
C26H27C1N4OS 479.05 479 C -0/ s/ \ Nr N12 F H
0 N 13 C1 0
cofi R R s 3R B I U %

2-Amino-5-butoxybenzoic acid methyl ester

5-Butoxy-2-nitrobenzoic acid methyl ester was reduced by method C. The product with the
molecular weight of 223.27 (C12H17NO3) was obtained in this way; MS (ESI): 224 (M+H+).

Method I

5-Butoxy-2-nitrobenzoic acid methyl ester

Sodium hydride (302.4 mg) was added to a solution of 1-butanol (0.634 mL) in DMF (15 mL).
The reaction mixture was stirred until there was no further evolution of CO2 and then 5-fluoro-
2-nitrobenzoic acid methyl ester (1.15 g) was added and the mixture was stirred at room
temperature overnight. The reaction was then mixed with ethyl acetate, washed with 10%
sodium bicarbonate and 10% citric acid solution, dried over sodium sulfate and concentrated.
The crude product was purified by preparative HPLC. The product with the molecular weight
0f 253.26 (C12H15NOS) was obtained in this way; MS (ESI): 254 (M+H+).

5-Fluoro-2-nitrobenzoic acid methyl ester
5-Fluoro-2-nitrobenzoic acid was esterified by method E. The product with the molecular
weight of 199.14 (C8H6FNO4) was obtained in this way; MS (ESI): 200 (M+H+).

3-[4-(3-Dimethylaminopyrrolidin-1-yl)phenyl]-6-methoxy-3H-quinazolin-4-one

[1-(4-Aminophenyl)pyrrolidin-3-yljdimethylamine was reacted with 5-butoxy-2-[2-
methylprop-(Z)-ylideneamino]benzoic acid methyl ester, which had previously been rinsed with
methanol, by method Al. Methanol residues resulted in a transetherification, resulting in the

product.

Method J
4-Amino-4'-chlorobiphenyl-3-carboxylic acid methyl ester

A solution of 2-amino-5-bromobenzoic acid methyl ester (460.1 mg) in degassed toluene was

mixed with tetrakis(triphenylphosphine)palladium (0) (62.4 mg) and stirred at room
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2 M Sod(uin E‘a‘tb@ﬁmhﬂmydn)(lw(rdLmeﬂawHam raﬁarmehy&oenaﬁ Atk 1u0) whelheated at
an- 2- carboxylic acid nethyl ester;

100°6 opgrnighi-nhlicA g cHigAvtan yhearaixed Mot e@wﬁe@qﬁm podwates| hezaguepus phase
was %ﬁ%&% séR ?? w1ﬁ1 fitlé?'l acetatet Ehﬁ combined o ?al})l% Hhases were. dd'led over

t oxy- m none eneam no Z0l1 C

sodlulffeidiﬁalte z&ﬁltc@hCentrated The crude product was purified by preparative HPLC The

"-¢hl oro-4-(di net hyl ami no }:Iene ni no) - bi phenyl - 3-c¢
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(ESI)I' ?éﬂn oghzne- 2-carboxylic acid nethyl ester.

Method K
3-Amino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic acid methyl ester

A solution of 3-tert-butoxycarbonylamino-5-(5-fluoropyridin-2-yl)-thiophene-2-carboxylic acid
methyl ester (80 mg) in dichloromethane (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 L
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-
butoxycarbonylaminothiophene-2-carboxylic acid methyl ester (300 mg), 2-bromo-5-
fluoropyridine (235.5 mg), bis(pinacolato)diboron (462.2 mg), tri-t-butylphosphonium
tetrafluoroborate (77.64 mg) and cesium carbonate (871.9 mg) in dioxane/water (6 mL/1.5 mL).
The solution was heated at 90°C for 3 h. The reaction solution 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 concentrated. The crude product
was purified by preparative HPLC. The product with the molecular weight of 352.39
(C16H17FN204S) was obtained in this way; MS (ESI): 353 (M+H+).
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The reaction mxture was stirred until there was no
tempénaturh érheevazition isolmticf wadexteactbdttivene vl ¢thiplragetate and then the

com 3o QRN PARET WOReEd B o S Ed U glgne soluton, dried
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) rate h rude product was purified by
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wei ght 15 of 253.26 (Cl12H15NO5) was obtained in this

way; MS (ESI): 254 (MtH+). 5-Fl uoro-2-nitrobenzoic

acid methyl ester 5-Fluoro-2-nitrobenzoic acid was
Methed™er i fi ed by method E. The product with the nol ecul ar

wei ght of 199. 14 (C8H6FNO4) was obtained in this way,;
3-tertMButpkgtarbon2Btniaddhidphene2D-carboxylic acid methyl ester

3-[4-(3-Di net hyl am nopyrrolidin-I-yl)phenyl]-6-nmethoxy
Di-tert3dbtt {dicambofhte 14 A6 @Nénd 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
acetate phase was then dried over sodium sulfate and concentrated. The residue was purified by
chromatography on silica gel. The product with the molecular weight of 257.31

(C11H15NOA4S) was obtained in this way; MS (ESI): 158 (M-Boc+H+).

_ The following anilines were prepared by method D and C1 from the appropriate 4-fluoro-

nitrobenzenes and the appropriate amines:
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butyl(MeF) - 'VE‘t hod L 20 |
I

3-tert-Butoxycarbonyl am no-5- (5-fl uoropyridi n- hi
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o BRI S A SR BB g o oy

ace
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ester (300 ng), 2-brono-5-

[(R)-1-(4-Aminophenyl)pyrrolidin-3-yl]-(2-methanesulfonylethyl)methylamine
[(R)-1-(2-Chloro-4-nitrophenyl)pyrrolidin-3-yl]-(2-methanesulfonylethyl)methylamine was
dechlorinated and the nitro group was reduced to the amine under the conditions of method C1.
The crude product was purified by preparative HPLC. The product with the molecular weight
0f297.42 (C14H23N302S) was obtained in this way; MS (ESI): 298 (M+H+).

[(R)-1-(2-Chloro-4-nitrophenyl)pyrrolidin-3-yl]-(2-methanesulfonylethyl)methylamine
A mixture of [(R)-1-(2-chloro-4-nitrophenyl)pyrrolidin-3-yljmethylamine (384 mg),
methanesulfonylethene (318 mg) and methanol (5 mL) was stirred at room temperature for

12 hours. Volatiles were evaporated off, and the residue was purified by preparative HPLC. The
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was &ﬁalniﬁgth@t‘ﬁaym go@s\i\ﬁzggggll glt+§on was warmed to 0C and

stirred at this tenperature for 10 mn. The reaction
ion was then,cool e 8C agai n. and. a tion
(RS P S b By DEP Rl mlhmthyls%ﬁ@n@ LR By er was
obta1ﬁ€d fi‘orﬁ@tm&oeﬁh%ro(@n%bgﬁzehé‘an %pgﬂﬁﬁéyd’éﬁiﬁm ?‘W €8kbamic acid
he m xture was stirred at -78C

tert- bm}Qesielbb)ometheﬁrlhfl uor oet hane (5. 61 g) was then added

to the reaction solution, which was stirred at -78C

for a further hour. After addition 10 of a saturated

(R)- [qamwmhgmyq)rl de solution, the solution was all owed
warmto room tenperature. The reaction sol ution

Methaa@uhfmyl abloside wiaks eddegli to la neixiw¢ ob(Set3ahyaelranygytrbkding-Hecarboxylic

i GRS LAR BRRR L) HRRRS e B i L e

reactiHInhiRtu@e AEsEHRIHCA i BnfftratliRGoF ESMeAhdWAen Rébidd dtSdodYor 8 h. The
chromat ography on silica gel. The product with the

reactmu@@(mrgpvawl@muegfly sRedMvith @hyllacﬂalm@dmg) anghthe ethyl acetate

phasigf% gﬁ%fllv\nthtm %—ICH%ofN%Xn "Hn% eghy a?:etat gasesv;‘/)’a?s a‘r‘\’ﬁ%% sodium sulfate

and tﬁe §05H7drrt But &)ﬁ)’mﬂb@ﬂ%u@ﬁfﬁ@@ﬂﬁﬁﬁﬂaﬂﬁﬁcs&ifﬁﬁﬁb@@%ﬂoﬁdﬂ&lldcarboxyllc
ester Di-tert-butyldicarbonate (41.6 and

acid f&rtoh%étehg@r abiaineg i this Way 1as dissodye \Aiépérralaraé@(lt mL@nd the
reactfg;n)fﬁl%u‘?e Q/% AEkdW o T;}%dQérﬁ_.jBH %ﬁlgtu?e ¥ @19?1(}411%&3\&/&1? chyl acetate

or onet hane ( eacti on
and vedtérr Thelethy acetara plaspenaivashed severdl timesavich whten Tthb ®rganic phase was

sol vent was _renoved in vacuo.
dried over so lum sulfate and %e solvent was removed in vacuo.
(R)-[1,3’]Bipyrrolidinyl-1’-carboxylic acid tert-butyl ester was deblocked by method K. The
product with the molecular weight of 140.13 (C8H16N2) was obtained in this way; MS (ESI):

141 (M+H+).
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25

The residue was taken up in ethyl acetate and washed
wi th saturated sodi um bi carbonate solution, 10%
wa@reoggide3 citric acid solution and saturated spPOi/ER2007/001211

chl oride solution. The ethyp acetate phase was then
dried over sodium sul fate and concentrated. The
resi due was purified by 25 chromat ography on silica
gel. The product with the nol ecul ar wei ght of 257.31
Exan{p% HI5NO4S) was obtained in this way; M5 (ESI): 158
oc+H+). The followi ng anilines were prepared by
7- Buféﬁymg -fRiczod-@R) Bfr@é’thj?lBﬁlrﬂ)@9ﬁ@lﬂdlhﬂtﬁ)pﬂrefdllqu3mqumazolm 4-one
ni trobenzenes and the appropri ate am nes:
2007/ 093363 PCT/ EP2007/ 0012119
[ (R -1-(4-am no- 3-net hylphenyfl ) py anlerrethy
| am ne;
[(R)-l-(4-;n'\no-/2\-6 @ @@:nsyuh.mﬂhy
| am ne;
[(R)-1-(4-am no-3-fl uorophé\‘lyl)pyrFfoI i di n-3-yl]dinmethy
| am ne (from 2-chloro-1, 3-di fluoro-4- nitrobenzene and
di met hyl - (R) - pyrrolidin-3-ylam ne) 5
[ (R math am ne;
(PRI b e s b AT e T
carbatnid hélt arepadyt ésteflwdshﬁabehwm@hod K. The roduct with the molecular weight
am nophenyl ) pyrrolidin-3 ] di et am ne;
of 410(54 (BAPTATN CDASabpTRasn Yy o VS @k 411 (Vi
ethylamne (from 2-chloro-1,3-difluoro-4- 10
ni trobenzene and di net hyl pyrrol idin-3-yl-amne); 4-((3
(R)-&#AQ&@M&(MRW@H&[@h%‘llﬁ@yy’lbgLmlc{ro@meﬂylwyrﬂﬂfdirpi’a sylimethyl-
am ne;
Carbaﬂll% &C‘QM%BWZ[ #5t§Tor ophenyl ypyrrolidin-3-yl]dimethylamn
2-Arrﬁr)1/?)4fb£g hﬂ%%ﬁ(ﬂ Jl@%%&ﬁgw%ﬁ%fl{)@i-(Zg-lafﬁch-3-ﬂuorophenyl)pyrrolidin-3-
yl]mc(tBﬂSarﬁaﬁi)c ahc( t-értaﬂilt)ﬂ @sier by mtmﬂhmmh} ipmcmbwirtb fhermolealld weight
4- bk%ﬁr ol e-5-carboxylic acid te 15 ﬁ@ ester;
of 513.60 1CABHBIANAOD. was-oPipsch i ﬂ[ﬂ&W&}v M&r{Eﬁl)yﬁ b Afirani ne
(3R)-4-[ 1,3 ]bipyrrolidinyl-
-yl - 3- net hyl phenyl am ne.
[(R)-] {(R)AcminozB—ﬂnbrnmmmgl)py&qﬂidim-éL)il]iﬁlmh)ae@tbam(cztchh'ehameﬁ (131 39)
h ),Tet h . L
(RO oo SRy AT s ey g B eicdenybpo sstpapas
hyer%ﬂﬁ%él’ LARRYASE IRl OE bRk Ak 18, WRS prod BENLBN ih@%cﬁg%lﬁd?%eight of
the nitro group was reduced to the am ne under e
309.380kdbHR2 6N302) wet dtvainé ih this way; MS (ESI): 310 (M+H+).

Method O

[(R)-1-(3-fluoro-4-nitrophenyl)pyrrolidin-3-yl]methylcarbamic acid tert-butyl ester

Sodium hydride (0.6 g) was added in portions to a solution of [(R)-1~(3-fluoro-4-nitro-
phenyl)pyrrolidin-3-yl]carbamic acid tert-butyl ester (4.09 g) in DMF (10 mL). After gas
evolution ceased, iodomethane (2.37 mL) was added dropwise. After 12 hours, the mixture was
partitioned between water and ethyl acetate/hexane (1:1), and the organic phase was dried and
concentrated. The product with the molecular weight of 339.37 (C16H22FN304) was obtained
in this way; MS (ESI): 340(M+H+).
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The crude product was purified by preparative HPLC
The product with the nol ecul ar wei ght of 297.42

wWQ Ti12BBB02S) was obtained in this way; M5 ( EBCYEPR®B001211
(MrH+) . 25 90
[(R-1-(2-Chloro-4-nitrophenyl)pyrrolidin-3-yl]-(2-net
hanesul f onyl et hyl ) et hyl ami ne A m xture of
[(R) -1-(2-chl oro-4-nitrophenyl)pyrrolidin-3-yl]nethyla

0 BRI P BT B PSPy oo
meth6®@ DI ffom VQ-@iﬂhbﬁ)%-‘f\ﬂfo%eﬁz\éﬁ@@ﬁcﬁ(l@gp)@fdhdnﬁmwahﬁrmead:ldlﬂéﬁ -butyl
was purified by preparative HPL The WD 2007/ 093363
ester.pCT/ EP2007/ 001211 88 product with the nol ecul ar
wei ght of 361.85 (C 14H20C1IN304S) was obtained in this
. way; Ms (ESI): 362 (MtH+). [(R)- |
Exmnméeahloro 4 nitrophenyl)pyrrolidin 3- yI]nEthyIanine 5

éﬁ ro-4-nitrophenyl)pyrrolidin-3-yl]
6-(4- '@éﬁﬁhénbélz«ﬁd(}a&ftasbétflnor%ét@?(alwsopyar@m eyl lmélrmfa )-3H-

. [ Lo th the nolecular weight of 255.71 (Cl
thlenﬁglﬁ@%@%’g HQ‘Was obtained in this way; M5 (ESI): 256

[(R) 1 (2-Chl oro-4-nitrophen I)pyrrI|d| -3 yIHrrethyIc

2-chl oro-1 CkHy
met hyl - (R) - pyrrg
ester by method D. (R)-) S;UBlpyrrolldlnyI
Met hanesul fonyl chlori de wad¥ added to a mi xture of

3- hy drox yrrolldlne | - car boxylic
(38 %@%m ww Cickopienpl)d) vt ienalb dedlpurmisiig Hih2-fuoro-
phenﬂéﬁ ?ﬁ {éﬁ)@{rglﬁ)p 5e ?Ea )8'11 fag,lfd t;féeﬂﬁu(i lI egﬂeawt ‘irlégtgd by

methb& &L Efﬂe piodﬁ&@vi&lﬁfhe8n<flecuTeh&ve@lﬁ®¢ﬂ6@97 (@MPW(IEIF\HSOS) was obtained
subsequently m xed with ethyl acetate and water, and

in thig pay eMS(ESBE 86 A{M+Hphase was washed with dil. HCL
solution. The ethyl acetate phase was dried over
sodium sul fate and the solvent was renoved in vacuo.
E ngge ER)-B-nethane sul fonyl oxypyrrolidine-I-carboxylic
xample 2bi g tert-butyl ester obtained in this may was

di ssolved in pyrrolidin S} reactiaon
6-(3- MR bk D 4 e b P At PBAAY FHF el )-
pynnhH§P4 ged with ethyl acetate and water. The ethyl

cetate phase was washed several tines with water. The
organi c phase was odried over sodiumsulfate and the
sol vent was renov i n vacuyg.

(R-[1,3 ]Bipyrroli /e X (Tz\acid tert-butyl
ester was debl ocked by\ngth T &_,ﬂS‘product wi th
the nol ecul ar wei ght of 148/ 13 {C8HL6N2) was obt ai ned
inthis way; M5 (ESI):

Method P

6-Bromo-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

(33.6 mg), palladium bis(tri-tert-butylphosphine) (4.1 mg), copper iodide (1.5 mg) were
introduced into a flask which had been heat-dried and ventilated with argon, and a solution of
3-methyl-1-butyne (28.0 mg), morpholine (0.469 mL) in dioxane/water (0.47 mL/0.011 mL)

was added. The reaction mixture was stirred at room temperature overnight. The solvent was



141 (M+H+). 30 WO 2007/093363 PCT/ EP2007/001211 89
Exanpl e 19

W@ 2801003893 3- [ 2-f | uor o- 4- ((R) - 3- met hyl am nopyr r BCT/@P2002/601211
yl) phenyl] -3H quinazolin-#4one O ONF 5 {(R- |
-[ 4- (7- But oxy- 4- oxo- 4H- qui nazol i n- 3-yl ) -3-f | uor ophenyl
]pyrrolidin-3-yl } nmethyl- carbamc acid tert-butyl
ester was treated by nethod K. The product with the

then {gﬁlo% knavac“@' %EH?%%IF&&%T?%&(%&&?EJ# W&E}l a‘é@t%teoﬁtd%{/ﬂgrdThe

aquedl(sﬁbha&- \[vz{’s- e(x?raauﬂ seerat ﬂme@ Wit dh Raaale| 'Dhe&:Qﬁthéi} drighigit Phases
phenyl ] pyrrolidin-3-yl }nethyl 10 carbanmc acid
were @é@@ owsyﬂlues%%ﬁate.@nmpﬁ@nmﬁétBb%é#z@péucwaa peified by preparative

HPLEPR qr&zgpt With the mojecular weight of 408,52 (C22HOANAOS) was obtained in this
way; MI§ @SIMA0OqMadir)c acid tert-butyl ester by method A2.
The product with the nol ecul ar weight of 510.61

i j i i ; M5 (ESI): 511
The J{)ﬁ&h@%&ﬁ%ﬁﬂé 2\WRse ShitiRisEE andlogdukly. Way (ESI)

[(R)-1-(4-Am no- 3-fl uorophenyl ) pyrrolidin-3-yl]nmethylc
arbamc acid tert-butyl ester

6-BrdnidRB-[3-(4 Indthyl I, ldéuzepdnr bphptrenly )| BH-thoériofi3 B -d3pyrin idii-Hyohe
arbamc acid tert-butyl ester was hydrogenated under

5- Brdrﬂ@3Q@Hﬁétﬁ&l%&o@fctHﬁéﬂ%@ﬁlr@ thiophbie- Wc%@ﬁ{hd’&ic‘i&‘m@h@l ester was
nol ecul ar wei %/Bt of 309.39 (Cl6H24FN302) was obt ai ned

react¢chwith |4§4Vm§,thyl 4kdmppan Bybpligwylamine bymythodatll with addition of
1sopré;§aon§1 in a(dgmoau? Prog nclitb{lﬁp thlf g?olgc% rrrwﬁlng'hg yg‘r”?bdééi %(gﬁg—hé;BcN4OS)

was obdin@lidanisiwaypBIS (B31E 419, 421gM+H+)on of
[(R)-l-(S-fIuoro-4-nitro-
phenyl) pyrrolidin-3-yl]Jcarbam c acid tert-butyl ester
Table(ff 09 g in DM (10 nmL). After gas evolution ceased,
i 0donet hane (2.37 m) was added dropw se. After 12

hd t he m xture was 25| pa t|t| ned, bet ESI-MS
Ex. ang{rg?tHVI acet at e/ hexane ]ﬁ% ﬁ) ﬁ ﬁ%ﬁ?u@aph'lse

was dried and concentratpd. The product |wieightt he
No. mdl ecul ar wei ght of 339.3F (CL6H22FN304) |was: obt ai ed+HI"
in this way; M5 (ESI): 34D(M+H+). WD 2007/ 093363

N-

22 PCT 20074 0012;,1\ C25H28N4028 448,58 449
\ / N
o

23 ) C24H28N4028S 436,57 437
N P '
MONWN\
N

Example 24

6-(1-Hydroxycyclopentylethynyl)-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-
d]pyrimidin-4-one

s. Nf\\
1 NO NI
N



90
[(R) -1-(3-Fluoro-4-nitrophenyl)pyrrolidin-3-yl]carbam
wa@e 2@ciogB3bert - butyl ester was obtai ned by net hedr/Briooomi211

1, 3-di fl uoro-4-nitrobenzené&2and
(R -pyrrolidin-3-ylcarbamc acid tert-butyl ester. 5
Exanpl e 20
6- (4- Chl or ophenyl ) - 3- (( 3aS, 6aS) - 3-f | uor o- 4- hexahydr opy
r o[ 3, 4-b] pyrrol -1-yl - phenyl ) - 3H

Methf)afaeno[S 2-d]pyrimdin-4-one FN OH d SHN JN

6- Br —S;[S rﬁ%tﬁ%ﬁy{ %—_(é—lp}llgrgllcfh | orl?}?qeft(%pl‘kenyl] %)I(-Iothleno ?& %Tp%lmlglnA-one
(50.32@@3%{&@ Eﬁ%ﬂﬁi‘ﬁ@(é B o] eﬂmyQ}lEWléﬁHn?an@t ﬁ@rlb&lé)" i

ter was trfeated d K7 The
bis(trmmtiylphomhtnh)naliedmml(lé):mlmdw(éIZghg) wered,ﬁeoc@xzed into NMP (1.5 mL) in

a ﬂas&%@fﬁ_ﬁﬁeen %%frf}ga a aﬁg ated w1{}]1 argon > and Xdpper 10%Ed'S (21 6 mg) was

adde® ’I(h% TEMADR KM xR whs éfﬁbé'd)at §5°[C4fo(r4 m@yélbém%qlt%%%véd in
-yl )phenyl ]-3Hthieno[ 3, 2-d] - pyrim di n-4-one

vacugy and /theNte&dN: whi taken hpaigan IcetbylBretats-aBd pater4Tha a;mqyllls{ phase was

1,.4] di -1 -yl )ph H- t hi - di
freez e 135 SRR pro il RAS R As ot Bt s PGl DN iy e
moleénﬂarleﬁEl‘nt, ofW@BFS@T(CQQHQWG)ﬁS)ﬁvMthdﬁn thlBWa?dMSe(lESII)MW

whi ch had been heat-dried and ventilated with

(MHé’r)gjon and a soI ut| on of 3-nethyl-I-butyne (28.0 ng),
The cﬁ)m ola&lis' ﬁﬁal;le 3 were syn?thesnzegi anaﬁggno%/sf’\at er (0.47 nl/0.011

Table 3.
Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]*
25 ”\ o 0 ~ C24H28N402S 436.57 437
= \ / ’O’NWN\
N
26 H\ < 0 ~ C24H28N4028 436.57 437
h \ /) NuN\
i
27 o ™S, f /2 C22H24N402S 408.52 409
\_/ j NUN\
=
28 HQ s O ~ C23H26N402S 422.55 423
h \ / NL,N\




20

25

was added. The reaction m xture was stirred at room
tenperature overnight. The sol vent was WO 2007/ 093363
wean/aPBe07/ 001211 91 then renoved in vacuo, BOTEPINE7/001211

resi due was taken up again9%n ethyl acetate and water.

The aqueous phase was extracted several tines with

et hyl acetate. The conbi ned organi c phases were dried

over sodium sul fate and concentrated. The crude
Exm%@?%@Ct was purified by preparative HPLC. The product

t he nol ecul ar wei ght of 408.52 (C22H24N40S) was

bt ai n in ' 5 Y/ ESI) :.. 409 .
e-CyRanBuRiy Lt e Bosrama i ban T Elblsae - tpyrimidinea-
one 6-Brono-3-[4-(4-nmethyl [ 1,4]diazepan-|

-yl) phenyl ]-3Hthi eno[ 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 nmethyl ester was 10 reacted with

4- (4-met hyl [ 1, 4] di azepan- | -yl ) phenyl@nihe by method Al

with addition of isopropanol_ in _addintion. The product

with the nol ecul ar wei ght of? 4 ("C18H 9Br N40S)
was obtained in this ways G © 419, 421 (MrH+) .
Table 2. Ex. Str llecylar formula Ml ecul ar

ESI-MS weight + No. [MFHN'22 o C25H28N402S 448, 58
449 N N| 23 C24H28N402S 436,57 437 N N 15 Exanpl e

5-Cy%l’éHﬁ%g&fg%@ég%?-i%ﬁéﬂﬁ%ﬁlgﬁf@@wE%’Aé%gﬁ@?)éﬁe(n%-ﬂarggi)[l1c acid methyl

ester tlap ydacred dvith 4{Harthy1[$,4)diazdan-1-yl)phenylamine by method Al. The product
with the molecular weight of 404.53 (C23H24N40S) was obtained in this way; MS (ESI): 405
(M+H+).

5-Cyclopropylethynyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl

ester

3-Amino-5-cyclopropylethynylthiophene-2-carboxylic acid methyl ester was reacted by method
B. The product with the molecular weight of 276.35 (C14H16N2028S) was obtained in this
way; MS (ESI): 277 (M+H+).

3-Amino-5-cyclopropylethynylthiophene-2-carboxylic acid methyl ester

Tin chloride (11.8 g) was added to a solution of 5-cyclopropylethynyl-3-nitrothiophene-2-
carboxylic acid methyl ester (6.26 g) in ethanol (250 ml), and the reaction mixture was heated
to reflux for 4 h. The solvent was then removed in vacuo, and the residue was taken up again in
ethyl acetate and washed with sat. Rochelle salt solution. The organic phase was dried-over
sodium sulfate and the solvent was removed in vacuo. The product with the molecular weight
0f221.27 (C11H11NO2S) was obtained in this way; MS (ESI): 222 (M+H+).

5-Cyclopropylethynyl-3-nitrothiophene-2-carboxylic acid methyl ester

5-Bromo-3-nitrothiophene-2-carboxylic acid methyl ester was reacted with ethynyl-
cyclopropane by method Q. The product with the molecular weight of 251.26 (C11H9NO4S)
was obtained in this way; MS (ESI): 252 (M+H+).



/I N/ \--/N NJ WD 2007/093363 PCT/ EP2007/ 001211 92
Met hod Q
WO 2B870033638- [ 3- net hoxy-4- (2-pyrrolidin-1-yl-et hpQYEPIONY01211
[1-3Hthieno[3,2-d]pyrimdi%-4-one (50.3 ny),
tri phenyl phosphine (6.3 ng), 1-ethynylcycl opentanol
(66.1 ng), bis(triphenyl phosphine)palladiun(ll)
chloride (4.2 ng) were introduced into NWP (1.5 nL) in
ExamSIa 6I ask which had been heat-dried and ventil ated
\ﬂ?% argon, and copper iodide (4.6 ng) was added. The

[ tion m xture s,.stirred 8 for 4 h. The
3-H-@@?@éﬁw%@wwm%@%—éwl}nilenﬁiféﬁg:%yamywel-V@Q?-aﬂe
thien¥@D-USARMIMR-42GRI N in ethyl acetate and water. The

agqlieous phase was freeze dried. The crude product was

purified by preparative HPLC. The product with the

mol ecul ar wei ght of 448.59 (C25H28N402S) \was obt ai ned
in this way, M5 (ESI): 449 |, oN € Mignpounds
in table 3 were synthesi zed anal sly. Table 3. EX.
Structure Mlggul ar for esybar ESI-M5S  wei ght +
No. [MHH 25 02S1436.57 437 N N_ N 26 "\
S 0 C24H28N4025 436. 57 / NN_ NJ 27 "0sc n

C22H24N4025 408.52 409 ~\ N 28 HOs o C23H26N402S

422.55 423 | | NN_
6-Bromo-3-[4-((R)-3-dimethylaminopyrrolidin-1-ylphenyl]-3H-thieno[3,2-d]pyrimidin-4-one

was reacted with but-3-yn-2-ol by method P. The product with the molecular weight of 408.52
(C22H24N4025) was obtained in this way; MS (ESI): 409 (M+H+).

The compounds in table 4 were prepared analogously.
6-Bromo-3-[4-((R)-3-dimethylaminopyrrolidin-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester was
reacted with [(R)-1-(4-aminophenyl)pyrrolidin-3-yl]dimethylamine by method A 1. The product
with the molecular weight of 418.05 (C18H19BrN40OS) was obtained in this way; MS (ESI):
419 (M+H+).

Table 4.
Ex. Structure Molecular formula Molecular | ESI-MS
No. weight [M+H]*

31 \j”\@/«o /\]\ C23H26N402S 422,55 423
— N .
\7 : J«‘O’ N

32 Q\CZ,(O C25H28N402S 448,58 449
HO vy JOND",V

33 WO /D\ C24H28N402S 436,57 437
N NS
W N




N 15 WD 2007/093363 PCT/ EP2007/001211 93 Exanple 29
6- Cycl opropyl et hynyl -3-[4-(4-nmethyl [ 1, 4] di azepan-|
wo pboypbasey| | - 3H-t hi eno[ 3, 2-d] pyri m di n- 4-

f

+T St4, NS5

95

one PNI/EP2083/001211

5- Cycl opropyl et hynyl - 3- (di met hyl am nomet hyl eneam no)th

i ophene- 2-carboxylic acid nethyl

ester was reacted

with 4-(4-nmethyl [1,4]diazepan-I-yl)phenylanine by

method—A—Theproduct—w 3t npicecutar ght—of

34 404,/53 (23H24NACS) vas ot HRSNA0RS i s [ddb-8 e | 449
(ES )3 @thﬁ) . . .
51{Cycl opNQ/By t hynyl - 3- (dj met hyl ani nonmet Hyl eneamni ng)th
i ophene- 2-car boxylic acidl nethyl 10 estar
AT no=5=cyctopropytethynylthqpbere-2=ggrbexytic

35 ac.igé\trﬁz\ hfl@; was reacqze%wgym hod %.22)’$§e 423
prnoduc /V\Ajt he ol ecul ar wei ght of 276.[35 (C 14H
16N202S) “was obtained in fhis way; M5 (EBSlI): 277
(M=)

36 éAm“(ﬁle@h}/ yl et hyr@@ztﬂﬁ“me- 2- cép%é%yl i ¢ |409
ag¢id methyl er ’5 Tin chloride (11.8 ¢) was added
to a solution of
54 ctopropytethynyt—=3=ni t-Biophene=2- Fhoxytig

37 a( WJ@% 6. 2§_g Cﬁ#@{{?&m‘? (ZEBgﬁ’p;f, anc497
the read (Nt re was heated to refluyx for 4 h.
The sol vent was then renojped in vacuo, and the resijdue
was—t-aker—up—aga-r—hr—ethyl—acetat e—andwashed—wh

38 sat, Rochel pe sal f~sol yti d?@“?%é‘f‘*@%éamc éﬁg’ég was |01
df '2d ovie ,:séé}’t’)’ uHEte and the sol vert was rengved
i m vacuo. e product wth the nol ecul ar |wei ght 20 |of
221.27 (Cl1H11NO2S) was optained in this [way; M
(ESI): 222 (MrHH).

39 5{Cxcl opropyl et hynyl - 3- ni fepfHusowTRISe- 2- §30063YI i C | 501
adi d ?@%ﬂ 2
5-Br ono-3< njM hi-ophéne- P- car boxyl i ¢ acijd met hyl
ester was teacted with et hynyl -

40 \)\Q/«O o C25H30N404S2 514,66 515

ol =S -
H \ /NAN‘O’ND\TN%
41 Q\Q’« C27H32N404S82 540,70 541
N 4 9
HO N/J\ .-
\/NJO %
H
42 3\@40 F N/J\ . C24H25FN4028 452,55 453
e )’
v O
43 ~_ s p F C25H25FN40S 448,56 449
W )O’ND‘N
. O




cycl opropane by nethod Q The product with the
nmol ecul ar wei ght of 251.26 (C Il HONO4S) was obtai ned
w0 pooidBenay; MS (ESI): 252 (MrH+). 25 WO 2007POPBBB87/001211
PCT/ EP2007/ 001211 94 Exa#nple 30
3-[4-((R)-3-D et hyl am nopyrrolidin-|
-yl) phenyl ] -6-(3-hydroxybut-1 -ynyl)-3H
thieno[ 3, 2-d] pyrinmdin-4-one Ol ~ HOS N\ 5
6- Brono- 3-[ 4- ((R) - 3-di net hyl am nopyrrolidin-I-yl phenyl
] 3Hthieno[ 3, 2-d] pyrimdin-4-one was reacted with
"”Pg % yn-2-ol by nethod P. The product with the
Exampl¢ &% i ar WGI ght of 408.52 (C22H24N4028) was obt ai ned
this way; M5 (ESI): 409 conpounds in
6- Cyelagmyl&thmevlei*ﬂﬂé z@@@?tmﬂé Mlsﬁ yD)- 14]dlazepan 1-yl]-phenyl}-3H-
3-di net hyl am nopyrrolidin-I-yl)pheny
thleng 3B%§I$H%e&hl§[43&§) d] pyri m di n-4-one 10
5- Br ono- 3- (di et hyl am nonet hyl eneamni no)thi ophene- 2- car
boxylic acid nethyl ester was rea W th
[(R)-1-(4- amnophenyl)pyrrol i n- yINd_Ne_y_amne by
nmet hod Al. The product cul ar i ght of
418.05 (C 18H 19Br N4QS s ined in thiS way, M
(ESI): 419 5|Ta e 4. Ex. Structure
l\/bl ecul ar fornmula M ESI-M5 weight + No.
31 H s o C23H26 02S 422,55 423 32 Q

5- Cy%gqﬂég%%g-gg%:n%%yidfgmo%teg ne\am/m(N_,tR} gl'leine-ice?rbcxylic acid methyl
ester was reacted with 4-[4-(2-Methanesulfonyl-ethyl)-[1,4]diazepan-1-yl]-phenylamine by
method A1. The product with the molecular weight of 496,64 (C25H28N403S2) was obtained
in this way; MS (ESI): 497 (M+H+).

4-[4-(2-Methanesulfonyl-ethyl)-[1,4]diazepan-1-yl}-phenylamine

C1 wurde 1-(2-Methanesulfonyl-ethyl)-4-(4-nitro-phenyl)-[1,4]diazepane was reduced by
method C1. The product with the molecular weight of 297,42 (C14H23N302S) was obtained in
this way; MS (ESI): 298 (M+H+).

1-(2-Methanesulfonyl-ethyl)-4-(4-nitro-phenyl)-[ 1,4]diazepane

A mixture of 1-(4-Nitro-phenyl)-[1,4]diazepane (4,90 g), Methansulfonyl-ethen (2,35 g) and
Methanol (50 mL) was stirred for 2 h at room temperature. The volatiles were removed in
vacuo. The product with the molecular weight of 327,40 (C14H21N304S) was obtained in this
way; MS (ESI): 328 (M+H+).

1-(4-Nitro-phenyl)-[1,4]diazepane
4-(4-Nitro-phenyl)-[1,4]diazepane-1-carboxylic acid tert-butyl ester was reacted by method K.
umgesetzt. The product with the molecular weight of 221,26 (C11H15N302) was obtained in
this way; MS (ESI): 222 (M+H+).
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WD 2007/ 093363 PCT/ EP2007/ 001211 95 34 C25H28N402S
448,58 449 s oo/ \/ NN N35 W 0 C23H26N402S
wa2w78%33d23 O ~ NN N 36 s 0 C22H24N402S 408, B2I/APB07/601211
N NN37 0 QC25H28N403S2 496,64 497 NJ 1 38 00
C24H28N404S2 500,63 501 z:z SHON \ NO NI 39 0
C24H28N404S2 500,63 501 S/ ~\ /NaN O N_ 40
C25H30N404S2 514,66 515 HO/ O~ \ / NN S N 41

4-(4-1@%7&%%84[%?4]&é?ep&%-%—%&rboxylic acid tert-butyl ester

[1 ,4]Diazepane-1-carboxylic acid tert-butyl ester was reacted with 1-Fluoro-4-nitro-benzene at
60°C by method D. The product with the molecular weight of 321,38 (C16H23N304) was
obtained in this way; MS (ESI): 322 (M+H+).

Example 45

6-Cyclopropylethynyl-3-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-phenyl]-3H-thieno[3,2-
d]pyrimidin-4-one

5-Cyclopropylethynyl-3-(dimethylamino-methyleneamino)-thiophene-2-carboxylic acid methyl
ester was reacted with [(R)-1-(4-amino-phenyl)-pyrrolidin-3-yl]-dimethyl-amine by method Al.
The product with the molecular weight of 404,53 (C23H24N40S) was obtained in this way;
MS (ESI): 405 (M+H+).

The compounds in table 5 were synthesized analogously.

Table 5.

Ex. Structure Molecular formula Molecular  |ESI-MS
No. weight [M+H]"
46 HQ \S/N :; @; Na}( C23H25FN402S§ 440,54 44]

47 \O,\(\_S/Z:j:d/'qa\l/ C22H23FN402S 426,51 427
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HOX/ O0s (r\/ _ NN N 42" S0 F C24H25FN402S
452,55 453 Nr), No N F C25H25FN4AOS 448,56 449 43 s O
wW®20042/09362007/ 093363 PCT/ EP2007/ 001211 96 EXPOPER2047001211
6- Cycl opropyl et hynyl - 3-{4- P8- ( 2- net hanesul f onyl - et hyl)

-[ 1, 4]diazepan-I -yl]-phenyl }-3H
thleno[32d]pyrlmd|n4onefIN~~ oll O SI N5 N
5- Q/cl opropyl et hynyI 3- (di et hyI am no- et hyl eneam no)

48 \lMl 1 U[JZ_EIISZ in..dl UUX%;I C dC &41_?2#3%402 ster 4%36l cact ggs

sul ?ony Je wa] di azgpan-1 -yl ]-phenyl am ne by
met hod AV The product wi th the nol ecul ar{ wei ght of
496, 64 (C25H28N40382) was| obtained in this way; M}

49 (E_SIJ)\NA,—%& r—H 10 4- [ ACTZHIFF NS 426,51 427
sylf o 4] di agepan-1 -yl]-phgnylam ne
wur de "

1-(2- Met hanesul fonyl -ethy|)-4-(4-nitro- phenyl )-[1, 4] di

azepane was reduced Dy etnod C 1. The product W th
t he nol ecul ar wei ght of 297,42 (C 14H23N3028) was

The prlfc:)ct:ursor}ge gvelre obtsgnr]]cledS frO@the corre(son 1?1g alky b§' reactlgm w]tg 5-Bromo-3-nitro-

thiophene-2-carboxylic acid methyl ester by method Q and subsequent reduction of the nitro

group by method C2 and further reaction by method B ( analogeous example 29).

Example 50

6-(2-Cyclopropylethyl)-3-(4-{(R)-3-[(2-methanesulfonylethyl)methylamino]pyrrolidin-1-
yl}phenyl)-3H-thieno[3,2-d]pyrimidin-4-one

5-(2-Cyclopropylethyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester was reacted with [(R)-1-(4-aminophenyl)pyrrolidin-3-yl]-(2-
methanesulfonylethyl)methylamine by method A1. The product with the molecular weight of
500.57 (C25H32N40382) was obtained in this way; MS (ESI): 501 (M+H+).

5-(2-Cyclopropylethyl)-3-dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl

ester

3-Amino-5-(2-cyclopropylethyl)thiophene-2-carboxylic acid methyl ester was reacted by
method B. The product with the molecular weight of 280.39 (C14H20N202S) was obtained in
this way; MS (ESI): 281 (M+H+).
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1- (2- Met hanesul fonyl -et hyl ) -4-(4-nitro-phenyl)-[
1, 4] di azepane A m xture of

wa2q04/098363 o- phenyl ) - [ 1, 4] di azepane (4,90 g), PCT/EP2007/001211
Met hansul fonyl -ethen (2,3599) and Methanol (50 ni)
was stirred for 2 h at roomtenperature. The vol atiles
were renoved in vacuo. The product with the nol ecul ar
wei ght of 327,40 (Cl4H21N304S) was obtained in this

3-Anﬁl?%?g?gzgg@g{ﬁgﬁe}}iyl):ﬁ%gpl{e%-'jfearbo]x'y(ié h”h%e‘?ﬁﬁ ReEy!) - [

-(4-Nitro-phenyl)-[1, 4] di azepane-| -carboxylic acid
Methf"é&é butyl ester was reacted by nethod K urrgesetzt

The product with the nol ecul ar wei %ht of 221,26 S
A Suanen%mgfzé-cv@%premlaﬁhmﬂ 3-pitroftionhene Zygaghoxyk pebme: hyizszer (1.0g)

and p&h/%d_mhl (? ro- p eny ) [1, g{fﬁ%%ﬁ%\%ﬂ@ﬁg%g% %ﬁrousl IIIH' ed under an

atmot;ﬂktedfl]tyylfoges aeatmobphedik lﬁre&z&rpm h.-Krrdatkyst was dehdiltered off
ert-butyl ester was reacted with
through Kleselgefirgang tﬁ“F &9 B%‘Hz"&ﬁée@f’vedﬁﬂﬁaw Bt Repgugs, withy ghe molecular

weighl 29231 §E1 (1 51600} G ilindtindhls valy, BEUERDLO56 (st
The ghtaouds RTHIF BRieSe obares 403108985 i et hyl ai no- pyr r ol i

di n-1-yl)-phenyl ]-3Hthieno [3,2- d]pyrimdin-4-one Ja

N ~NS ONN 10

5- Cycl opr opyl et hynyl - 3- (di et hyl am no- net hyl eneami no) -
Tabla i ophene- 2- carboxylic acid nmethyl ester was reacted

with

Bsp. | g?mﬁt {4- ami no-pheny! ) - it fghLdhfsel- V! ] Ay et .- BBRMS

e hod Al. The produc e nol ecu ar ‘wei|ght
off 404, 53 (C23H24N40S) waps obtained in tngswymy, I\/ﬁ/’ +
No. (ESI): 405 (M+H+). 15 The| conpounds in tgble 5 were +H]
synt hesi zed anal ogously. | Table 5. Ex. Stlructure

51 Mp Iwoor mul a Mol ecul pC23EB2ND2Swei ghid52,61No. 453

[ M+ \/Jq@’

5
52 \O%’@ND‘N C22H28N402S 412,55 413
-

53 Mo 9 C24H32N4028S 440,60 441
TS Oy

54 § 0 ot C23H30N402S 426,58 427

55 Ajj/\(iﬂo C24H32N402S  |440,60  |441
N\ / N/J\ -
Oty
N

56 Mo C24H32N4028 440,60 441
v ND\ -
Ay

57 S C24H32N4028 440,60 441




0 _ F C23H25FN4025 440,54 441 N-~1 46 " S/ N/ 47 S o
F C22H23FN402S 426,51 427 WD 2007/ 093363
weON/EPBeD7/ 001211 98 48 O F C24H27FN4A02S 454pEBEBHS7/001211
HOS N( N N~ 49 Ho t s F1@22H23FNA02S 426,51 427 r
ND, NJ 1 The precursors were obtained fromthe
corresondi ng al kyn by reaction with 5-Brono-3-nitro-
t hi ophene- 2-carboxylic acid nethyl ester by nmethod Q

an bsequentrreductiomgis3t o ot by —retriod
58 c2 W"I@r@acji on by zr%WEN“E’z?anm 33%’833 445
exanpl e 2" Exahpl e 50

6-(2- Cycl opropyl ethyl)-3-(4-{(R)-3-[(2-mgt hanesul f gnyl

ethyby ety am moj pyTr ot g

> pheggi/)\@zb«t@@gg, 2-d] pyr%mrﬁnc]lﬂﬁ%a?-zgne C)4§I§"5Rl o %
N|1 -y \

54(2- Cycl opr opyl et hyl ) - 3-( di et hyl am nomngt hyl eneanijno)

60 LM ophene-Z-car boxyt i c ac|EhiEmN302_ST €[ 4 reactgg
Wi tﬁr%gu&i,nopheny (‘;Zpyr r O?ql él)l n- 3- ?@’?% ol
net hanes yl et"ﬁyl ) met hyl ami ne by nethqd Al . The

product with the nol ecul ar wei ght of

61

- o F C24H29FN402S 456,58 457
O/\/\(\—S/ZN/;N‘O/ND\'D

62 \rﬁ/\éﬂo F C26H33FN402S 484,63 485
WP )’Na
- 'O

63 \ﬂ/\(jf(o F C25H31FN402S 470,61 471
L 7’“3\
- O

64 : o _F C24H29FN402S 456,58 457
ey S
.

The precursors were obtained from the corresonding alkyn by reaction with 5-Bromo-3-nitro-
thiophene-2-carboxylic acid methyl ester by method Q and subsequent reduction of the nitro

group by method C3 and further reaction by method B (analogeous example 50).

Example 65

3-[4-((R)-3-Dimethylaminopyrrolidin-1-yl)phenyl]-6-piperidin-1-yl-3H-
thieno[3,2-d]pyrimidin-4-one

L P
a3se
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25

500. 57 (C25H32N403S2) was obtained in this way;, M
(ESI): 501 (M+H+).
W®B2{02/003863 opr opyl et hyl ) - 3- di net hyl am nonet hyl eP€BEP290)/001211
hi ophene- 2- car boxyl i c aci dittet hyl 15 ester
3- Ami no- 5- (2-cycl opropyl et hyl )t hi ophene- 2- car boxyl i c
acid nethyl ester was reacted by nethod B. The
product with the nol ecul ar wei ght of 280.39 (C

A i R S 8 B Beseb Bl B B ol =

thiendF 3%]}))@1’15110{13-4@0/1@ @pmeg)iuhe plpeltifiinb i(PIhappwas Kddoat 100 for 2 days.
acid nethyl ester Method C3 A suspension of

Wateg a@@hwéﬁﬁgﬂ werRhap addedhijand ghernraphe pkase was washed twice with water.

The %@' %gf?{e ?){n%%és)ec{ne(i]ovgr %)dmn?&ﬂ&ﬁ@%i{?tﬂ%é@ér?&aggemwed in vacuo.

The stitve @ds purifesd tBrprefaratvetspibe. rHleqfrodlyzd wixgele Ablecular weight of
eric ressure for 5 h. The catal yst was then
423.5% (F@éﬁaaNé@S VA oRfained inethis Wk MS @D R4 BIHBnt was
renmoved in vacuo. The product with the nol ecul ar
wei ght of 225.31 (CL1H1L5NO2S) was obtained in this
way; MS (ESI): 226 (MtHt+). The conpounds in table 6
Exanvsh¢ 66 pr epar ed anal ogously. 1 o Table 6. Bsp. Struktur
Sumrenf ornel Mol ekul ar- ESI-M5 gew cht + No. [ MtH|
-[4- X 2 -
3-[4 %ﬁﬁﬂi%&ﬁ%ﬁ%—q s}fl’)pﬂégyl% 5(%5)30%“%11&1@3%??@491%50[3 2-d]pyrimidin
4-one440, 60 441 NJ 54 Hs o _ C23H30N402S 426,58 427 \ |/

N
(-
(0]
Ly
\ N/)
Method R

A mixture of 6-bromo-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-
one (100 mg), cesium carbonate (116.6 mg) and tri(dibenzylideneacetone)dipalladium(0)-
chloroform adduct (0.25 mg) was introduced into a heat-dried vessel in a glove box. 2-
pyrrolidone (24.4 mg), 9,9-dimethyl-4,5-bis(diphenylphoshino)xanthene (0.27 mg) in dioxane
(2.5 mL) were added thereto. The reaction was stirred at 100°C for 22 h. The resulting
precipitate was then filtered off. The product with the molecular weight of 423.53
(C22H25N5028S) was obtained in this way; MS (ESI): 424 (M+H+).

The compounds in table 7 were synthesized analogously.
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NJ ~/ 55 Hs o ,a C24H32N402S 440,60 441 / " N N~ 56
Ho "D C24H32N402S 440,60 441 N N 57 o C24H32N402S
wada@763431 \ / /N\ / N S/ NI WO 2007/ 09336BCT/EP2007/001211

PCT/ EP2007/ 001211 100 58 102S o0 F C23H29FN402S 444, 57
445 | N N 59 " o F C24H31FN402S 458,59 459 N N N2
60 j;' S p ,a C22H27FN402S 430,54 431 N 61 So F
C24H29FN4A0O2S 456,58 457 O\ / NNNCN 62" SoF

Tabl .6H33FN4028 484,63 485 / {, -\~ No N63 " S| FN

5H31FN402S 470, 61 471

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]"
67 N o ~ C23H28N602S 452,57 453

PO

=

68 o N C23H27N5028S 437,56 438

Yoo O-

-

1-Ethyl-imidazolidin-2-one

1-Ethyl-1,3-dihydro-imidazol-2-one was hydrogenated by method C1. 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 reference: O. Wong et al.,
Heterocycles 1987, 26(12), 3153-8.

Example 69

3-[4-(4-Methylperhydro-1,4-diazepin-1-yl)phenyl]-6-(pyrrolidine-1-carbonyl)-3H-
thieno[3,2-d]pyrimidin-4-one

Method S

HATU (39.9 mg), HOAt (13.6 mg) and triethylamine (0.028 mL) were added to a mixture of 3-
[4-(4-methylperhydro-1,4-diazepin-1-yl)phenyl]-4-0x0-3,4-dihydrothieno[3,2-d]pyrimidine-6-
carboxylic acid (38.5 mg) and pyrrolidine (7.2 mg) in NMP (1 mL). The reaction mixture was
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30

I \'</ NC N~ F 64 ~i S/ o jrNC24H29FN402S 456, 58 457 NV

Nl The precursors were obtained fromthe corresondi ng
W@bkym933¢3 r eacti on with 5-Bronp-3-nitro- PCT/EP2007/001211

t hi ophene- 2- carboxylic aci #3net hyl ester by nmethod Q

and subsequent reduction of the nitro group by nethod

C3 and further reaction by nethod B (anal ogeous

exanple 50) 5 Exanpl e 65

stlrre f‘% (rh FﬂéQ‘Sw%iﬁ%g‘lT'j@ Plylx{u?é g(gé {len mixed with ethyl acetate and

watert Frhe Iq).[c3us? lﬁHSBWaB Hktfﬂadtbd‘lseoml &b Tth ethyCidetdté) THO combined organic
2007/ 093363 PCT/ EP2007/ 001211 101 A m xture of

phaseg wre diedoyes spdipm. sylfatepad Mia sovenbpgs feamavad i vacpp) Pheegiyde
proddc]t per %tﬁﬁéeoe}?&pé%pgra%ﬁgtgegl{leg}g%a?& %&ég? Me'é:ﬁglq welght 0f 437.56

(CZBMMIGSOQSI)JIwﬁdsbthmettmtthtsevawwﬁs (B 438dddH-and the
organi ¢ phase was washed twice with water. The et hyl
acet ate phase was dried over sodiumsulfate and the
sol vent was renoved in vacuo. 5 The resi due was
3-[4-guMethiyéperhydrer dpdinzapin-é-yhpha@yl [Fhexpr3gbdiby dthiena ha-d]-pyrimidine-
6 BD|$CU| r wei ght of 423.58 (C23H29N50S) was obt ai ned
AN Way; MS (ESI): 424 (MrH+). Exanple 66
3-[4-(4-Methyl [ |
4] di azepan 1-yl) phenyl ] - 6- (2-oxopyrrolidin-1-yl)-3Ht
Methhg no[3,2-d]pyrimdin- 10 4-one OeN NJ N

A 2M LiOH solution (1.2 mL) was added to a solution of 3-[4-(4-methylperhydro-1,4-diazepin-
1-yl)phenyl]-4-ox0-3,4-dihydrothieno[3,2-d]pyrimidine-6-carboxylic acid methyl ester

(477.8 mg) in THF (5 mL) and water (5 mL), and the mixture was stirred at room temperature
for 5 h. The solvent was then removed in vacuo and the crude product was purified by
preparative HPLC. The product with the molecular weight of 384.45 (C19H20N403S) was
obtained in this way; MS (ESI): 385 (M+H+).

3-[4-(4-Methylperhydro-1,4-diazepin-1-yl)phenyl]-4-ox0-3,4-dihydrothieno[3,2-d]-pyrimidine-

6-carboxylic acid methyl ester

Method U

Bis(triphenylphosphine)palladium(II) chioride (84.2 mg) and triethylamine (0.25 mL) were
added to a mixture of 6-bromo-3-[4-(4-methylperhydro-1,4-diazepin-1-yl)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one (503.2 mg) in methanol (15 mL) and acetonitrile (15 mL). The
reaction mixture was stirred under a pressure of 5 bar of CO at 60°C for 24 h. The reaction
mixture was then filtered off through Celite and the solvent was removed in vacuo. The crude
product was purified by preparative HPLC. The product with the molecular weight of 398.48
(C20H22N403S) was obtained in this way; MS (ESI): 399 (M+H+).

The examples in table 8 were prepared analogously.



Met hod R A mi xture of
6- brono-3-[4-(4-nmethyl [ 1, 4] di azepan- 1-yl ) phenyl]-3Hth
WO e0waf0®3383 d] pyri m di n-4- one (100 ng), cesium PEr/BPVAT/E01211

(116.6 ng) and tri (di benzylt4ddeneacet one) di pal | adi un( 0)

15 chl orof orm adduct (0.25 ng) was introduced into a

heat -dried vessel in a glove box. 2- pyrrolidone (24.4

nmg), 9, 9-dinethyl -4, 5-bi s(di phenyl phoshi no) xant hene
TMﬂéQ 27 ng) in dioxane (2.5 nL) were added thereto. The

reaction was stirred at 100C for 22 h. The resulting
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Ex. th8trombecul ar wei ght of 4DMoB3ulaf GRALRSNE02S culas | ESI-MS
obtained in this way; MsS (ESI): 424 (MtHH). 20 The

No. C9npounds in table 7 were| synthesized angdMsgls| y . [M3H]
' 2007/ 093363 PCT/ EP2007 001211 102 Tgble 7. Ex.
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Ne No
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70 Wi W 670 S 0 NGB SN BER02S [#AD587 45340
68 N'S ™NB02S 437,56 438 NN N 1-|Et hyl
-i|m dazof'i di n- 2- one 1- Ethyl 1 3- dlhydro |n1dazol 2-one

s—hydr 0“6"‘.2 ¢ by retho The—produat 1 5
[ 7ANN a %Mgi%gf\pf 114, 1 %4§%§“¥TE§E wﬁgﬁégtalneézr
inthis NABTESI): 11 (MrH+).

1-Ethy|-| 3- dihydro i m dagol - 2- one was ot ai ned

A\ AL

-+

75 ageot frng—toreference——0 ijgi:gbm,yd 432
19% “{‘@/@ 8. 10 &%Wﬁggs

3 perhydro 1, 4-di azepi n-1-yl )|phenyl ] - 6-/( py
rnolidine-|I -carbonyl) 3H
73t e” l" zd] py/’J\"' AT 2= B PPN S0 3S 453,56 454
o\) ¥ j’@ M
Example 74

6-((Z)-2-Ethoxyvinyl)-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-

one

Method V

A solution of ethoxyethyne (85 mg) and tributyltin hydride (236 mg) in n-heptane (2 mL) was
stirred at 80°C for 5 h. The solution was concentrated. 6-Bromo-3-[4-(4-methyl[1,4]diazepan-1-
yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (85 mg), tetrakis(triphenyl-
phosphone)palladium(0) (12 mg) and DMF (1 mL) were added, and the mixture was stirred at
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O OSN, a~'--j ~ /[J ONN Mthod S 15 HATU (39.9
myg), HOAt (13.6 ng) and triethylamne (0.028 nL) were
wadeemizes a m xture of 3- [4-(4-methyl per hydr oPCT/EP2007/001211
, 4-di azepi n- 1-yl ) phenyl ] - 41@xo0- 3, 4- di hydr ot hi eno
[3,2-d] pyri mdine-6- carboxylic acid (38.5 ng) and
pyrrolidine (7.2 ng) in NWP (1 nlL). The reaction
m xture was WO 2007/093363 PCT/ EP2007/001211 103
o t e n h
80 Csfh}fhrenﬁl;(egstgl\;e%?ﬁ]ag ﬁ?ﬁ%@ e actrlga/e r a&\?\&a% } Sﬁ%ﬂeﬁ(% greg%w?ve HPLC.
The mbdube WMShembreaalaedzegavemllo 34 (@23HALNAOES IDPH 3O 3a obtained in
he conmbi ned organi c phases were dried over sodium
thls“éﬂ)'l f"b’i@séhdlﬂ@dg*ﬁ)vent was renoved in vacuo. The
crude product was purified by preparative HPLC. The
product with the nol ecul ar wei ght of 437.56 5
(C23H27N502S) was obtained in this way; Ms (ESI): 438
Exan(plé ) .
3-[4-(4- Met hyl per hydro- 1, 4- di azepi n- 1-yl ) phenyl ] - 4- oxo
6-(2-Ethostydh1y.drat BirgARy 1P (- lg) .
( aci dylo}h thcgd T % Zld O—il%ol g]t)?z)éri}?r(] ﬁ{gﬁn{@ﬁsd gyrlmldln4one
to a solution of 3- [4 (4 met hyl per hydr o- 1, 4- di
1-yl ) phenyl ] - 4-oxo- 3, 4-di hydr ot hi eno[ 3, 2-
6-carboxylic acid nethyl ester (477.8 Mﬂ
nm.) and water (5 mL), and the m xture sstirred at
roomtenperature for 5 h. &
renoved in uo and the cr

was pur|f| ed by
t he nol ecul ar

wei ght of 384. 45 03S)Nwas ~obtained in this

way; Ms (ESI): 385
3-[4- (4- Met hyl per hydr o- azepl n-1-yl)phenyl]-4-oxo
- 3, 4-di hydr ot hi eno|[ 3, 2- d] pyrim di ne- 6-carboxylic

-2 P s BN AR acRonrl Y mhep sl S ienp 2 glpyrimidin-4-
one W’@)red’d&@d b? nfkHndl @M prdiuébwith theMBbRculddWléidht 6F 442.56

(C22H2&N6%Smﬁmm@n¢ﬁbtnﬁblsmyhm &S1): 418iMAERIN- 1- yI ) pheny
[]-3H
Example 76

6-Cyclopentanecarbonyl-3-[4-(4-methyl[ 1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-

4-one

5-Cyclopentanecarbonyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid

methyl ester and 4-(4-methyl[1,4]diazepan-1-yl)phenylamine were reacted by method Al. The
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t hi eno[ 3, 2-d] pyri m di n-4-one (503.2 ng) in nethanol

(15 nL) and acetonitrile (15 nL). The 25 reaction
worRoweBexwas stirred under a pressure of 5 barPCI/EED0A001211

60C for 24 h. The reactionl0ém xture was then filtered

of f through Celite and the solvent was renoved in

vacuo. The crude product was purified by preparative

HPLC. The product with the nol ecul ar wei ght of 398. 48

prod{c&&ﬂ%ﬂ%ﬁﬁe‘ala}‘\% g‘ﬂp BFA% @4§5§ﬁﬁg§§ w&lssolgtgﬁéa in t%lgs%vay, MS

exa es i n
(ESDanaf ogeHsdhy. 30 WO 2007/ 093363 PCT/ EP2007/ 001211 104
Table 8. Ex. Structure Ml ecul ar fornmul a Ml ecul ar
ESI-M5 weight + No. [MtH] 70 S 0 C23H29N502S 439, 58

5-CylgPerhariborp 5 (i3 pmi S EG T EREp ot op e bia
methgFeser” 0 C23H27N5035 453,56 454 ~N\ CN NN N Exanpl e

I
3-“%3%%&% )Bﬁéﬂn%cg%o)xéhg%si})ej’%%ﬁﬂxé%P@gée&m;‘f‘ﬁtffh?fﬂ# n- 4-

dimeﬁxo?%et%dgnéthyﬁam Ne 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 X

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 M. The product
with the molecular weight of 349.33 (C14H14F3NO4S) was obtained in this way; MS (ESI):
350 (M+H+).

Example 77

6-(Cyclopentylhydroxymethyl)-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]-

pyrimidin-4-one
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N Method V A solution of ethoxyethyne (85 ng) and

tributyltin hydride (236 ng) in n-heptane (2 nlL) was
wQosp33eed at 80C for 5 h. The sol ution was PCT/EP2007/001211

concentrated. 6-Bronp-3-[41{74- net hyl [ 1, 4] di azepan-1 -

yl) phenyl]-3Hthieno[ 3, 2-d] pyri m di n-4-one (85 np),

tetraki s(triphenyl - phosphone)pall adiun(0) (12 ng) and

DMF (1 nmL) were added, and the m xture was stirred at

WD 2007/ 093363 PCT/ EP2007/ 001211 105 80C for 2 h. The

sol vent was renoved. The crude product Nﬁrifi ed by
preparative HPLC. The product with twgﬁg cul ar

wei ght of 410.54 (C22H26N402S. C2HF302)I was @bt ai ned i n
this way; M5 (ESI): 411 ( I—H)/‘Q e 7

1, 4] di azepan- 1-dl ) ph(—\spyl ] 28H t Biseng) 3, 2-d] pyri m di n- 4-
one. N O SN

N
[4-2- net hyl [
t hi eno[ 3, 2-d] pyri m di n- 4-
one was redud y method C . The product with the
nol ecul ar weilg of 412.56 10 (C22H28N402S) was
obtained in this way; M5 (ESI): 413 (MtH+). Exanple
76 6- Cycl opent anecar bonyl - 3-[ 4- (4-nmet hyl [
Methpd X] di azepan- 1-yl ) phenyl ] - 3H-t hi eno[ 3, 2-d] pyri mi di n-
4-one N 0 OS Na N N 15
Sodim Gyhedrédd @06 amy) e utldal- i gortioas iy d solution of 6-cyclopentanecarbonyl-3-

am ponet hyl eneam po)t hi.ophene-2-carboxyljc acid )
[4-(4%@[%}[1,éé]g%/aéppaé)nhygp%qnyh‘ef 1fno[3,2-d]pyr1r¥1dm-4-one (180 mg) in

methirro‘i’k%@i?p@@érl Y MRRERY L BEIHRE) W& RIdEE3GHRE QYveE WS moved in

vacuo. Sodium bicarbonate solution and dichloromethane were added. The organic phase was

1, 4] di azepan-| -

separated off, and the aqueous phase was re-extracted twice with dichloromethane. 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 438.60
(C24H30N402S) was obtained in this way; MS (ESI): 439 (M+H+).

Example 78

3-[4-(4-Methyl[1,4]diazepan- 1-yl)phenyl]-6-(tetrahydropyran-4-carbonyl)-3H-
thieno[3,2-d]pyrimidin-4-one

3-(Dimethylaminomethyleneamino)-5-(tetrahydropyran-4-carbonyl)thiophene-2-carboxylic
acid methyl ester and 4-(4-methyl[1,4]diazepan-1-yl)phenylamine were reacted by method Al.
The product with the molecular weight of 452.58 (C24H28N403S) was obtained in this way;



WO 2007/ 093363 PCT/ EP2007/ 001211 106 product with the
nmol ecul ar wei ght of 436.58 (C24H28N402S) was obt ai ned
w0 pooiopBsenay; M5 (ESI): 437 (MtH+). PCT/EP2007/001211
5- Cycl opent anecar bonyl - 3- (#8et hyl am nonet hyl eneani no)
t hi ophene-2-carboxylic acid 5 nethyl ester
3- Am no- 5- cycl opent anecar bonyl t hi ophene- 2- car boxylic
acid nethyl ester and di net hoxynet hyl di net hyl am ne
e by nmethod B. The product with the

ms (EEPEaEFaTHAR), gt of 308 40 (CL5HANCBS) was obt ai ned
inthis way; Ms (ESI): 309 (M-H+). 10
3- Anmi no- 5- cycl opent anecar bon (%I t hi ophene- 2- car boxylic

3-(Dimsthysrampiethylansamingi-d Hergraiky repyraateasromy bhvepheng-2-catmxylic
dded to a solution of
acid %Ethyﬁ opent anecar bonyl - 3-( 2, 2, 2-

5 3-Aniiid-5l(worabadrepyraaat aehdnhl)aibthirac-2-catiorphy hdid n&ﬁiﬂ ester and
nmet hyl ester (1.150 g) in nethanol (17 nlL) and

dlmemossyrm@ng@efbyhawr@dww reastne yanptbpd Bud be pr@nducz With \hatr@lecular
r
weig T o oA id Ny PR, BP0 1
tvvl ce with ethyl acetate. The conbi ned organi c phases
dried over magnesi um sulfate and gong ntrat ed.

3- A"‘Fﬂ‘é S&fféabx(irowr@h drqeebamylBURhS e ReSREOXY g agiE medhy| ester
10 5-(T#ﬁﬁ#?ﬂ%—%ca@yﬁb}-@,f‘,§grlﬂﬁ‘or5515e§ylwmﬁo)thf¥§hérg§-larbgéy‘}ic acid

methﬁk@eﬁlanqb potagsnan aatbomyte Ware 2aded@by miefhod 3. ddeqiryd venivith he
molegﬁl?rgwgggt O?f}%%?ﬁgméfé&@@%% Ve %ﬂﬁﬁﬁ@ﬁg{szv%mgaﬁl}:@m (M+H+).

acid nethyl ester and cycl opentanecarboxylic acid
nmet hoxynet hyl am de were reacted by nmethod M The
product wth the nol ecul ar weight of 349.33 (C 14H
5- (Telxéﬁﬁddﬁpﬁ)amﬂasarbﬁnyb)mem R ririflhoreaceeylamviB)thieBhgne-2-2arb8%ic acid

. Exanmple 77
15 me‘hxlftswcl opent yl hydr oxynet hyl ) - 3-[4- (4- methyl [ 1, 4]
di azepan- | -yl)phenyl]-3Hthieno[3, 2-d

3-(2, wﬂr wwatymnmlgmﬁ@mmybw@m jestgn gndytetralyypropyran-4-

carboxyllc acid methoxymethylamide were reacted by method M. The product with the
molecular weight of 365.33 (C14H14F3NOSS) was obtained in this way; MS (ESI): 366
(M+H+).

20
Example 79

3-[4-(4-Methyl[1,4]diazepan- 1-yl)phenyl]-6-vinyl-3H-thieno[3,2-d]pyrimidin-4-one

25
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O OSNN N Mthod Y Sodi um borohydri de (100 ng) was
added in portions to a solution of
we2ayob3pent anecar bonyl - 3- [ 4- (4- et hyl | PCT/EP2007/001211

1, 4] di azepan-1 -yl ) phenyl ] - 34t hi eno[ 3, 2-d] pyri m di n- 4-
one (180 ng) in 5 nethanol (30 nL). After 1 h,
nmet hanol (150 nlL) was added, and the solvent was
renoved in vacuo. Sodi um bi carbonate solution and

Methg'hezhl or onet hane were added. The organi c phase was
separated off, and the aqueous phase was re-extracted

A sl e BB G - B BAFBIS 2-iprimiin -
one (ng@ﬁtvﬁrﬁllﬁfﬁugﬁh}?(mlﬁ% anf &&Flﬂ&&ktripﬁ&ywﬂokﬁﬁﬂﬁg?ﬂgyadium(O) (41 mg)

__preparati've HPLC. The product with the nolecu
in DMEi(gmL)ofassg8ed ot 805C(fopaMHBOMNADR Spactias sabtien wesithen ntikédswith ethyl

: 1): 439 (MrH+). . Exampl e 78 3-[4- (4- Met hyl
acetalf Bt Ayt T, Auc oSt el exgrael ol R ttal e Wl v e e
comHiﬂSe‘do%ggaﬂi@b%@s[ Werd-diHeR oW Mth S8 e sitimPRBfafeMntibon&enfated) TR crude
prod@t pak pretifigd kyprepareti ve/HBhE afhaprpdect (vwith the modecufsy meight o£366.49

n t hi ophene: 2- car bo ' agi yl ester and

(C?‘O%-&?ﬁflﬁ‘é% At f ?Wf‘gfrbt?ésp‘gﬁ'-’ ?(é k%isdﬁgﬁli ﬂgﬁﬂfg were react ed

by nethod Al. The product with the nol ecul ar wei ght

of 452.58 (C24H28N403S) was obtained in this way; WO

2007/ 093363 PCT/ EP2007/ 001211 108 Ms (ESI): 453
Exan(pig-84) .

3- (D net hyl am nonet hyl eneam no) - 5- (t et rahydr opyran-4-c
6-(4-Hy homylejralnydophyeme 434 e 3{ b odyethy [ 1 gdddidzapan-Hyy ] phengi-3H- 3

. -Am no- 5.-(tetrahydropyran-4-carbonyl)thi ophene-2

th‘e“(-’@g'ngp"qh 45 nethyl ester and

di met hoxynet hyl di net hyl am ne were reacted by nethod B.

The product with the nol ecul ar (\N/
N\)
e
s -
o!
o N N/)

3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic
acid methyl ester and 4-(4-methyl[1,4]diazepan-1-yl)phenylamine were reacted by method Al.

. The product with the molecular weight of 440.57 (C23H28N403S) was obtained in this way;

MS (ESI): 441 (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

dimethoxymethyldimethylamine were reacted by method B. The product with the molecular
weight of 312.39 (C14H20N204S) was obtained in this way; MS (ESI): 313 (M+H+).
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wei ght of 324.40 (C 15H2ON2O4S) was obtained in this
way; Ms (ESI): 325 (MrHt).
W@200mi093365- (t et r ahydr opyr an- 4- car bonyl ) t hi opheP€F/EPmar/mi1211
oxylic acid nmethyl ester 1010
5- (Tet rahydr opyr an-4-carbonyl)-3-(2,2,2-trifluoroacety
| am no) t hi ophene- 2-carboxylic acid nethyl ester and
pot assi um car bonate were reacted by nmethod X. The

3-Anglg T3 -hy‘ﬁ’rogy})e&&aﬁydrgayraﬁ% )ﬂ tgl\ge‘];)\g%et%\% Pé%l a‘%lélgtget‘qyl ester

518 %@’)PP&HM%WP Y ehPieAyerpacstylaminoxhiophenedseahewplis acid
methgﬁéﬁé? ahd PHARTGEH arbofhistE %?‘eﬂeh&e@ ﬁr %eﬁ%d@tﬁﬁél ?(&uth the

2-Trifluoroacetyl am no) t 1 ophene-2-c oxy ic
moleala:ladwmghmﬂ 25é§tle(ClahHmISNQﬂShWythmycchmtms veayr, MESEHS T 258 (M+H+).
aci d net hoxynet hyl am de were reacted by nethod M The
product with the nolecular weight of 365.33
(Cl4H14F3NCBS) was obtained in this way;, M5 (ESI): 366

3 D T oA no)hiophing S capposyli acid

methm @tem 4-one N ONI SN N 25 W 2007/093363
PCT/ EP2007/ 001211 109 Method Z A sol ution of

3-(2, 5ZbTrﬁIUbr@ac[Bt%ie(rﬂlnHﬁlﬁlbyﬁe[n&124dafﬂlbca@ﬂpaﬂdlne}th))lrébtemﬁhd 3H-th
i eno[ 3, 2-d] pyrim di n-4- one (300 vinyltributyltin
tetral{)@wymonamrft Bastek by mﬁhogrhénw \eﬂﬁdﬁ@) gmowmmwht of

353. :%zlﬁ@lr Sact ?Tg(r??y; %l%%s’/\aﬁ@% en yrmﬁgseg‘fsvﬁ?%‘g?ﬁﬁ ' r5n "

acetate and water. The agueous phase was extracted
several tinmes with ethyl acetate. The conbi ned organic
phases were dried over magnesium sul fate and
Example8bnt rat ed. The crude product was purified by
preparative HPLC. The product with the nol ecul ar

6-(3-Hydiphy-2ome g Betaghyd(ofa@rZo N G 3 (desetoy{ laé Jedepan- Ll ghenyl]-3H-
thienof3 2- d]\@n{n phl4.on87 (MrHH) . 10 Exanpl e 80

e

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-2-methyltetrahydrofuran-3-yl)thiophene-2-
carboxylic acid methyl ester and 4-(4-methyl[1,4]diazepan-1-yl)phenylamine were reacted by
method Al. The product with the molecular weight of 440.57 (C23H28N403S) was obtained in
this way; MS (ESI): 441 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-2-methyltetrahydrofuran-3-yl)thiophene-2-

carboxylic acid methyl ester

3-Amino-5-(3-hydroxy-2-methyltetrahydrofuran-3-yl)thiophene-2-carboxylic acid methyl ester
and dimethoxymethyldimethylamine were reacted by method B. The product with the
molecular weight of 312.39 (C14H20N204S) was obtained in this way; MS (ESI): 313
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6- (4- Hydr oxyt et rahydr opyran-4-yl)-3-[4-(4-nmet hyl [
1, 4] di azepan-1-yl ) phenyl]-3H
W0 booged3ss 2- d] pyri mdin-4-one N Nonl O S N CPOI/EPND7/001211
3- (D net hyl am nonet hyl eneahdlno) - 5- ( 4- hydr oxyt et rahydro
pyran-4-yl)thi ophene-2-carboxylic 15 acid nethyl
ester and 4-(4-nmethyl[ 1, 4]diazepan-I1-yl)phenyl am ne
were reacted by method Al. The product with the
(M+ ecul ar wei ght of 440.57 (C23H28N403S) was obt ai ned
‘this way; M (ESI): 441 (M-H+).
3 (D| met hyl am nomet hyl eneam no) - 5- (4- hydr oxyt etrahydro

pyr 4-yl)thi ophene-2-carboxylic 20 acid nethyl
3-AmiRe ér(3 -hydroxy-2-methyltetrahydrofuran-3-yl)thiophene-2-carboxylic acid methyl ester

5-(3- ﬁy@%kg% @eém?ft%&%&?ﬁrﬁegta}nyg 59235 ok étgfmn(?f?&ﬂﬁgpl%ng 2-

carbogtiyHe hdid xyentet] laythﬂamﬁidnaslsnam mbmreewm acdced Hiyyméthbdh ixd TBe product
.. The product wth ar weight of 312.

with mm@@@%sye%sof 86? é.l ﬁ@blleﬁNfPﬁ%) W;pbtwd(laghny waz,ngIS (ESI): 258
(M+ng+ 25 WD 2007/ 093363 PCT/ EP2007/001211 110

Ani no- 5- (4- hydr oxyt et rahydr opyr an- 4-yl )t hi ophene-2-c

arboxylic acid nethyl ester
Tetrahy yra carb 2, 2- tr fl uoroacety
5-(3- Hé{éﬁ ﬁéﬁ)zr‘P?F'gpiﬁ%F?é‘-‘/g Og‘é(%éx)a z,&&c% Hl%f“ﬁﬁctaﬁw agipQfhigpfigne-2-
I ate were reacted by nmethod X The

carb&?hégﬁ?%ﬁt%eggg nol ecul ar wei ght of 257.31 (C 11 H
3-(2,Z,BNMEDormstythmMﬂBdphelneﬂknasbop@yc advB n{dHSBH esteRo8l

, 5 : :
2- me&%ﬁ%ﬁﬁw ~599F Arercadrhbnipeshod MoThe prodyqt pyithdhe modgeylar weight
of 35@%‘2‘5@@21% DA OIS 50 s Gk R h it %ydMS'fESWbsﬁéMﬁmP
2-Trif1uoroacetyl am no) t hi ophene-"2-car boxyli ¢

acid nethyl ester and tetrahydropyranone were reacted

by nmethod M The product with the nol ecul ar wei ght of

H%?‘sg 3.32 (CLl3H14F3NCBS) was obtained in this way; M
Exam 354 (MrH+). Exanple 81

6-[Hydroxy(tetrahydropyran-4-yl)methyl]-3-[4-(4-methyl[ 1,4]diazepan-1-yl)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

3-[4-(4-Methyl[1,4]diazepan-1-yl)phenyl]-6-(tetrahydropyran-4-carbonyl)-3H-
thieno(3,2-d]pyrimidin-4-one and sodium borohydride were reacted by method Y. The product
with the molecular weight of 454.60 (C24H30N403S) was obtained in this way; MS (ESI): 455
(M+H+).
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6- ( 3- Hydr oxy- 2- et hyl t et r ahydr of uran- 3-yl ) - 3-[ 4- (4- net
hyl [ 1, 4] di azepan- 1-yl) phenyl]-3HH
W0 hoozned3s3 2- d] pyrim din-4-one r-N O NJ g N \PCr/Erioomi01211
15 3-(Dim 112
et hyl am nonet hyl eneam no) - 5- ( 3- hydr oxy- 2- net hyl t et r ahy
dr of uran- 3-yl )t hi ophene-2- carboxylic acid nethyl
ester and 4-(4-methyl[1, 4] di azepan- 1-yl ) phenyl am ne
Exm¢ﬁ§§3reacted by method Al. The product with the
ecul ar wei ght of 440.57 (C23H28N403S) was obt ai ned

6-Iso uwﬁﬁe@n@a ‘éﬁf‘%@h&ﬁ%ﬁ)@@ 42‘%{9&@“@@ %%th‘m%ﬂleyrﬁ@t%ﬁtone

et rahydr of uran- 3-yl )t hi ophene-2- carboxylic acid

met hyl ester /

3- Ami no- 5- ( 3- hydr oxy- 2- net hyl t et rahydf 6f™Nuran-3-yl )thio
phene- 2- carboxylic acid nethyl ester
di met hoxynet hyl di met hyl am pe

acted by met hod B.
wei ght of 312. 39

' way; Ms (ESI): 313
WO 2007/ 093363 P odp/00[l211 111 ( MrH+).
3- Ami no- 5- (3- hy @?Etetrahydrofuran-s-yl)thio
phene- 2-car boxylic\acid nmethyl ester
5-(3-Fydroxy 2- nethyltetrahydrofuran 3-yl)-3-(2,2,2-tr

ARSI B SR ANE Fo R R0 B gyt eer nd
4-(4- ﬂietﬂchﬂ 4&1a£@@n—ﬂ rﬁ)imeﬁylmtria wdie rdabicd Oy InddthodeA ¢ hl"heqfroduct with the
257.31 (C H 1I56NO4S) was obtained in this

molegtgg] \yglghtgg 41@{@|4|.Q¢¥_2H26N402S) was obtained in this way; MSy(ESI) 411
GW+§' 3- Hydr oxy- 2- net hyl t et rahydr of uran-3-yl)-3-(2, 2, 2-tr
i?'uoroacetylanino)thiophene-Z- 10 carboxylic acid

nmet hyl ester
3-(2,2,2-Trifluoroacetyl am no)thi ophene-2-car boxylic
acid methyl ester and_ 2- neth%@dlhydrofuran 3-one were

3-(Dimegltl aminginewiansemive)-Prsobyt suliripphting 2-¢aneoxybe aeidimgthyl ester
wei ght of 353.32 (Cl 3HL14F3NOGS) was obtained in this
3-Anviag-5-ikdubyEBIthioplahd- 2 dasbomdylic acid methyl ester and dimethoxymethyl-

dimethylamine were reacted by method B. The product with the molecular weight of 382.36
(C13H18N203S) was obtained in this way; MS (ESI): 383 (M+H+).

3-Amino-5-isobutyrylthiophene-2-carboxylic acid methyl ester

S-Isobutyryl-3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester and
potassium carbonate were reacted by method X. The product with the molecular weight of

227.28 (C10H13NO3S) was obtained in this way; MS (ESI): 228 (M+H+).

S-Isobutyryl-3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester

3-(2,2,2-Trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester and N-methoxy-N-
methylisobutyramide were reacted by method M. The product with the molecular weight of

323.29 (C12H12F3NO4S) was obtained in this way; MS (ESI): 324 (M+H+).



15 Exanpl e 82
6- [ Hydr oxy(tetrahydropyran-4-yl)nethyl]-3-[4-(4-nethyl
wQ 207493363 azepan- | -yl)phenyl]-3H PCT/EP2007/001211
thieno[3,2-d]pyrimdin-4-ob8 0 S\ M--/N ~\ / N_ O
NJ 3 - [4-(4-Methyl [ 1,4] diazepan-1-yl)phenyl]
-6- (tetrahydropyran-4-carbonyl)-3 H 20
t hi eno[ 3, 2-d] pyri m di n-4-one and sodi um bor ohydri de
Exarr!ﬁ gsreacted by method Y. The product with the
ecul ar wei ght of 454.60 (C24H30N403S) was obt ai ned

ARSI NI R

thwn@[’?a'ZSGH}ﬁMﬁ?ﬁh -BodeA- (4-methyl [ 1, 4]
di azepan- y ) phenyl ] -3Hthieno [3,2-d] pyrimdin-4-one

N ONI OSN
3- (Di net hyl am nongt hyl enea@l no) - 5-i g@ﬁw yl t hi ophene-
2-carboxylic acid \net syl ter A-NS  4- K4~ et hyl
[1, 4] di azepan- | e reatted by met hod
Al . The product i Iec ar wei ght of 410.54
(C22H26N402S) was obt ai né‘ inthis way, Ms (ESI): 411
(MrH+) . 3-(Dimethyl _ _

6- Isoemymmept%rﬁlaﬁwq ,ﬂRi)iaz'léBérﬁP@f%b(éri&'l]tmmgﬁﬂgzzd]ﬁﬁﬁﬁmiﬁ{mone and
c acid nethyl ester

sodiugn beriohydrile; vesp gagted [by meshoX eThe pradic with the awiletulbae weyght of

tho l., di et j act ed

412 AR B ST IR itoffSe M FBVERN TARES G or

382. 36 (013H18N2038) was obtained in this way; M

(ESI): 383 (M+H+).

3- Ami no- 5-i sobut yryl t hi ophene- 2-carboxylic acid mnet hyl
Example 8% 15

5-1sobutyryl-3-(2,2,2-trifluoroacetyl am no)thi ophene-2
3-[4-(4cMet}q>kNL4]d1aza:piad-1nﬁpmmhy@-ét(eetraaydio-n@'@drﬁ&@lidmemﬂtydmuﬂe

eact&g b mst hod X. The product with the

thien |,7ee yE I € of
0 '
N N~
N’Q/ _/
-/

Method AA

p-Toluenesulfonic acid (200 mg) was added to a suspension of 6-[hydroxy(tetrahydropyran-4-
yl)methyl]-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (114
mg) in toluene (5 mL), and the mixture was heated to reflux for 30 h. After cooling, IN NaOH
(50 mL) was added and the mixture was extracted with dichloromethane and dried over
magnesium sulfate. The crude product was purified by preparative HPLC. The product with the
molecular weight of 436.58 (C24H28N402S) was obtained in this way; MS (ESI): 437
(M-+H+).
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227.28 (CLOH 3NC8S) was obtained in this way; M
(ESI): 228 (MrH+).

WG 2003003363 ryl -3-(2,2,2-trifluoroacetyl am no)t hPGpRRIVE7/@1211
-carboxylic acid nmethyl ester 20
3-(2,2,2-Trifluoroacetyl am no) t hi ophene- 2-car boxylic
acid nethyl ester and N-nethoxy-N nethylisobutyram de
were reacted by method M The product with the

Exang@% §gu| ar wei ght of 323.29 (C12H 2F3N04S) was
ained in this way; M5 (ESI): 324 (MtH+). WO

y [4-@% SR R0 e -5
thienbf3H i83@n:=4-oney! ) phenyl ] - 3H
hleno 3, 2- d]pyr|n1d|n 4-one OO S N\-~ 5

6-1sobutyryl-3-[4-(4-nmethyl [1, 4] di azepan- 1-yl ) phenyl ] -

3H-t hi eno[ 3, 2-d] pyri m di n- 45 one and(%\um

bor ohydri de were react by/ me Thai—pr oduct with

t he nol ecul ar 2 02S) was

obtained in this ; ggﬁl): 11 (M+H+). Exanpl e 85

10

3-[4-(4-Methyl [1, 4] di azepan-1-yl)phenyl]-6-(tetrahydro
an- 4- I|denenethyl)-3FL t hi eno ethyl)(}S 2-d]

ﬁ{])i(/leﬁhydil diagipan -y phenyi6- (s troby dropyram4iydidenemethyl)-3H-

thlenB LBT? h‘ﬁ)&ﬂgﬁéﬁlnfép QIIK‘[ Y\{Qs dljegl)l( Ve ?%gtr}é%h%%\gz pﬁ%g)ergqf}& with the molecular

weight ()meB l@}bKCQ@HB@NA{@ESD&II&S}dbﬁaIne@] ielitkiz e NME- (FS) p Asn V-3
-thieno[ 3, 2-d]pyrimdin-4-one (114 ng) in toluene (5
m.), and the m xture was heated to reflux for 30 h.
After cooling, IN NaOH (50 nL) was added and the

Exmﬁpg@yre was extracted with dichl oronmethane and dried

magnesi um sul fate. The crude product was

5P Met T i Pinih T sy e ComaibpsRissrofiteni ko
ihienbfs 3 Bl SciHAdin AN ESI): 437 (MrHe). VID 2007/ 093363
PCI7 EP3007/ 001211

an
NN
Ao
7\ |N/)

6-(3-Hydroxy-2-methyltetrahydrofuran-3-yl)-3-[4-(4-methyl[ 1,4]diazepan-1-yl)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one and p-toluenesulfonic acid were reacted by method AA. The
product with the molecular weight of 422.55 (C23H26N402S) was obtained in this way; MS
(ESI): 423 (M+H+).

Example 88

3-[4-(4-Methyl[1,4]diazepan-1-yl)phenyl}-6-(2-methyl-4,5-dihydrofuran-3-yl)-3H-
thieno[3,2-d]pyrimidin-4-one



114 Exanple 86 3-[4-(4-Methyl |
1, 4] di azepan-1 -yl ) phenyl ]-6-(tetrahydropyran-4-yl net hy

WO 200340033601 eno[ 3, 2-d] pyrimdin-4-one 0 S\ NNPCINEPR20B7/001211
5 115
3-[4-(4-Methyl [1, 4] di azepan-1 -yl ) phenyl]-6-(tetrahydro
pyran-4-ylidenenet hyl)-3H
t hi eno[ 3, 2-d] pyri m di n-4-one was reduced by nethod .
The product with the nol ecul ar wei of 438. 60
(C24H30N402S) was obtai ned in thi sfm\ms (ESI): 439
(MrH+) . Exanple 87 10

3-[ 4- (4- Met hyl [ 1, 4] di azep@n- he\ny/I] 6- (2- met hyl -

, 5-di hydr of ur an- hj 3, 2-d] pyri mdin-4- one
fIN- OSONJ N

6- ( 3- Hydr oxy- 2- y drof uran-3-yl)-3-[4-(4-net
hyl [ 1, 4] di azepan-1 -yl)phenyl]-3H

t hi eno[ 3, 2-d] pyri mi di n-4-one and p-tol uenesul fonic
acid were reacted by nmethod AA. The 15 product wth

the nol ecul ar wei ght of 422.55 (C23H26N402S) was
6-<3-gga@g.?fiﬁ%mﬂypmma#%-yl$-§§h)<4-rée%§ylflw]'alr*a&epaﬁ%ﬁmﬁenyu-m

thlend[yq d]p@mepdm-4l eryd @rﬂhﬁmydeheﬁrli(oﬁrcmtmwére reacted by method AA. The
of ur an:

Prom{%?"’éﬁ‘?d[‘%m?{e&]‘lﬁ Wl HPQ?@ %@%2§869,2§bg3%@btalned in this way; MS
(ESIPST4 FR2A0Y/ 001211 115 fO N

Example 89

6-(3,6-Dihydro-2H-pyran-4-ylmethyl)-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl)-3H-
thieno[3,2-d|pyrimidin-4-one

6-[Hydroxy(tetrahydropyran-4-yl).methyl]-3-[4-(4-methyl[ 1,4]diazepan-1-yl)phenyl]-3H-
thieno(3,2-d]pyrimidin-4-one and p-toluenesulfonic acid were reacted by method AA. The
product with the molecular weight of 436.58 (C24H28N4028S) was obtained in this way; MS
(ESI): 437 (M+H+).



6- ( 3- Hydr oxy- 2- et hyl t et r ahydr of uran- 3-yl ) - 3-[ 4- (4- net
hyl [ 1, 4] di azepan- | -yl)phenyl]-3H
W0 hiozed3s3 2- d] pyri m di n-4-one and p-tol uenesul POTVER2007/001211

acid were reacted by net ho#l6AA. The 5 product with the
nol ecul ar wei ght of 422.55 (C23H26N402S) was obt ai ned
inthis way; Ms (ESI): 423 (MtH+). Exanple 89
6- (3, 6- D hydro-2H pyran-4-yl methyl )-3-[4-(4-nmethyl [

Exan‘gpnd'bod' azepan-| -yl )phenyl)-3H 1 o

eno[3 2- d]pyrlmdln 4-one fIN N SON\V N O

3-[4-€4'- Eﬁqxﬁé%gqtpaﬁ §p§;ﬁéﬂi‘%}é3{gt?\§ﬁ§§o¥¥h}l) Lo T 4R rimidin-4-

one thi eno[ 3, 2-d] pyri m di n-4-one and p-tol uenesul fonic
acid were reacted by nmethod AA. The 15 product wth
t he nol ecul ar wei ght of 436.58 (C24 N402S) was
obtained in this way; M5 (ESI): 437 (NkH+). WO
2007/ 093363 PCT/ EP2007/ 001211 16 N\Eﬁm‘pl e 90
3-[4-(4-Methyl [
1, 4] di azepan-1-yl ) phen - hyl propenyl )-3H-thie
no [3,2-d] pyrimdi N o NSNN 5
6- (I - Hydr oxy- 2- prop %-3-[4-(4-msthy|[1,4]diazep
an-1-yl ) phenyl ] -3H" thi eno[ 3, 2-d] pyri m di n-4-one and
p-tol uenesul fonic acid were reacted by nethod AA. The

6-(1-Hydabe y {2r adihgtproynd)- pd(4- rrmhyd)N Adiepapaatl-yigpheyIG3H he

ct h the nol ec ght ., of
thlﬁﬂ%@@zﬁb@m@ 4% SRumcireaeriiopt aid gre rmte@ém methgddA. The
crudd P58tk wal Bufiiéd By BreBrative HPLC. The product with the molecular weight of
394,54 (C22H26N40S) was obtained in this way; MS (ESI): 395 (M+H-+).

Example 91

6-Isobutyl-3-[4-(4-methyl[1,4]diazepan-1-yl)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

3-[4-(4-Methyl[1,4]diazepan-1-yl)phenyl]-6-(2-methylpropenyl)-3H-thieno[3,2-d]pyrimidin-4-
one was reduced by method C1. The product with the molecular weight of 396.56
(C22H28N40S) was obtained in this way; MS (ESI): 397 (M+H+).

Example 92

3-[4-(4-Methyl[1,4]diazepan-1-yl)phenyl]-6-(2-methyltetrahydrofuran-3-yl)-3H-
thieno[3,2-d]pyrimidin-4-one
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6- 1 sobutyl - 3-[ 4- (4- et hyl [

1, 4] di azepan-1 -yl ) phenyl]-3Hthieno[ 3, 2-d] pyri m di n-4-
wWor@7/093863 O S N | J 3-[4-(4-Methyl [ 1,4]di azepreF/EP2007/001211

-yl ) phenyl ] - 6- (2- et hyl prop€nyl ) - 3H-t hi eno[ 3, 2-d] pyri m

i di n-4- one was reduced by nethod C 1. The product

with the nol ecul ar wei ght of 396.56 15 (C22H28N40S)

was obtained in this way; Ms (ESI): 397 (M-H+).

Exanple 92 3-[4-(4-Methyl [ 1,4] diazepan-1-yl)phenyl]

-6-(2-net hyl tetrahydrofuran-3-yl)-3

t hi eno[ 3, 2-d] pyri m di n-4-one WO 200%N83§#63

PCT/ EP2007/ 001211 117 fI No3-] < yl [

1, 4] di azepan- | -yl ) phenyl]

- 6- (2- met hyl - 4, 5t Ry dr,8fyf amv3-y1) - 3H

t hi eno[ 3, 2-d] pyriai din~4- ne7has reduced by nethod C

The product with the nolecular 5 weight of 424.57

(C23H28N402S) was obtained in this way; M5 (ESI): 425

(MtH+) .  Exanple 93

3-[4-(4- Met hyl perhydro-1, 4-di azepi n-1-yl)phenyl]-6-pip

B e T T B Sy
thienb[3, 2@ RN EMNAAIOGMAHR dickd Dy EndiBdd ORSTIRAFEEC Vit the molecular
m xt ure of 34138419‘; 4- met hyl per hydr o-

weight, of Adit a7 épRHH OPhewasl dbtainaghio i3s avapli MBJAESDh #+ehGYISH2).
d] pyri m di ne- 6- car bal dehyde (50 np)

Example 93

3-[4-(4-Methylperhydro-1,4-diazepin-1-yl)phenyl]-6-piperidin-1-ylmethyl-3H-
thieno[3,2-d]pyrimidin-4-one

Method BA

Sodium triacetoxyborohydride (143.8 mg) was added to a mixture of 3-[4-(4-methylperhydro-
1,4-diazepin-1-yl)phenyl]-4-ox0-3,4-dihydrothieno[3,2-d]pyrimidine-6-carbaldehyde (50 mg)
and piperidine (11.6 mg) in methylene chloride (5 mL). The reaction mixture was stirred at
room temperature for 2 h. Water was then added. 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 437.22 (C24H31N50S) was obtained in this way;
MS (ESI): 438 (M+H+).
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25

and piperidine (11.6 nmg) in methylene chloride (5 ni).
The reaction mxture was stirred at 15 room

wo eopesBbure for 2 h. Water was then added. ThRCHER®OUS01211
phase was extracted severall8 tinmes wi th nethyl ene
chl oride. The conbi ned organi c phases were dried over
sodium sul fate and the solvent was renoved in vacuo.
The crude product was purified by preparative HPLC

3-[4-@%@%%1%%% rw\l{é{d%gfg)éﬁ Hl:l%r Xv%lxg @t4 8 hxér%z (3 Zﬁgyrimidine-
6-carbilitehyde 20 V‘D 2007/ 093363 PCT/ EP2007/ 001211 118

3-[4- (4- Met hyl per hydro-1, 4-di azepi n- |
3- (Dnﬁétﬁ)ﬂmﬁﬁ%hﬂet é??éﬁhl?h-oﬂ-ﬁ%Hﬁﬂf}%ﬁ]{e%‘-@[c’ﬁr%x?ilmﬁlﬂ me‘f'ﬂﬁ %ster was

- car aldehﬁ (Di meth am nonet hyl enéam no) - 5-
reactc;d with ép(Heng lem[ydr@xyﬂ duazelamf ldy pphtehylamass ey methed Al The product
eact.ed Wi th
with e O IEHIH YR Rf 6546 (G AH2DUAID Meepiopipinssyin s Way s (ESD: 369
(M+#®f. hod Al. The product 5 wi th the nol ecul ar weight of
368.46 (C 19H2ONA2S) was obtained in this way; M
(ESI): 369 (M-H).
3-(Di wethylaninonethyleneanino)-5-forny|thiophene-z-ca
rboxylic aci.d neth ster ... L
SO e ARSI R e s Bs bRl asid ey st
ester_and 10 di met hoxynet hyl di met hyl am ne were reacted

3-AnjjporefprBYthiopheRg-2 mabtmzfdlw afie methnd eftet adul ar  wei ght  of
dlme?%g?'@:gth%@é{ﬁ%ﬁﬁ%ﬁ%}re%téﬁqﬁh&ﬁ% Banlgbﬁ)in@tyWitme molecular

weigB-oAiBi08 401 I 2GN 23 SHpiarubiaineibin bioix yway CMEGES 8 0O M +H+).
ester
5-Fornyl -3-(2,2,2-trifluoroacetyl am no)thi ophene- 2-car
boxylic acid nethyl ester was 15 debl ocked by nethod

A R Bl P A ATRAT TN 81 OV (sl 16

5-Foghiei-(2.2.2-grifluproacstylaming)iophensed F RO cRICIBbRkestr ags

debldeRed/ by ﬁleﬂfétid( MeHe YOI REWER tife rholRbhIAr Weikht &qlsgtchmrmm S) was
hexane bﬁg was added dropwi se to a solution of 20

obtalaq:d@db\sawy; ST 286 (MtHH)n THE (30 nL) at -78C. The
reaction m xture was stirred at 0OC for 10 nmin and
then cooled to -78C, and a sol ution of
3-(2,2,2-trifluoroacetyl am no)thi ophene- 2-carboxylic

S-Formgylb- (Zﬁ-‘l byl esbatetyldmimoBhiopRenttEcdrb&x yHe)acitafietBgida tbr

The reaction m xture was stirred at -78C for 30 nmn

A 1.6M9-BIGRoANbATANRLOE rs:lw@aé a2l drgvisddedsorang dehe

m xture was again stirred at this tenperature for 1.5
diisopropBatmsre@shimLy in BHE (3Gundd ae7880i The reidtioninigtuseovas stared at 0°C
for 10 min and then cooled to -78°C, and a solution of 3-(2,2,2-trifluoroacetylamino)thiophene-
2-carboxylic acid methyl ester (1.5 g) in THF (15 mL) was added. The reaction mixture was
stirred at -78°C for 30 min and then 1-formylpiperidine (4 g) was added, and the mixture was
again stirred at this temperature for 1.5 h. Subsequently, saturated ammonium chloride solution
was added and the reaction mixture was allowed to reach room temperature. 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 product with the molecular weight

of 281.0 (COH6F3NO4S) was obtained in this way; MS (ESI): 282 (M+H+).

The reaction can also employed with the boc protected compound.



10

15

20

25 was added and the reaction mxture was allowed to
reach room tenperature. The aqueous phase was
w@ziaormeidesl several times with ethyl acetate. TPEI/EP2007/001211

conmbi ned organi ¢ phases wet® dried over sodium

sulfate and the solvent was renoved in vacuo. The

product with the nol ecular weight of 281.0

(COHEF3NO4S) was obtained in this way, M5 (ESI): 282
Exan(prm' ). The reaction can also enployed with the boc

rotected conpound. WD 2007/093363 PCT/ EP2007/ 001211

3-[4-?4}&@@&3?)'{501 f‘r{-gi@; : -&?Ml)';vyféé‘ 1—5—;;&?%%8-1-lylmethyl-3H-

thienb[ﬁi-ﬂ{p%rii%&‘iﬁmb{ﬁe' 3 H thieno[3, 2-d] pyrimdin-4-one /N
O/ IT°NUW S\/ N NGNS
3-[4-(4- Met hyl perhydro-1, 4-di azepi n- 1=yl ) phenyl ] - 4- oxo
- 3, 4-di hydr ot hi eno[ 3, 2-d] pyri m di ne{ 6-gar bal dehyde
was reacted with pyrrolidi ng by_sefhqQd BA. The product
with the nol ecul ar’ weight ¢f 8 (C23H29N50S) was
obtai ned in this way; 424 (MHHH) . Exanpl e 95
| O N \ Z

3-[4-(3-Di net hyl a@o- pyrroNidin-1-yl)-phenyl]-6-propo

xymet hyl -3H-thieno[3,2-d]pyrimdin- 4-one ONN NS N

] xtyre o . . . . o
3-(4-B- Pl vt-dipsmin s pbemdl-fromogh - mdieghisnog lpygimidine-
6 car*SM)H’EH}E% C\n/ag 'r'rn%z{ﬁ;géifvplg{ r,?OZhA?Jr%g lg%] lgﬁlglbg:\%%l ('T]l_lé #L?(glﬁl\%g vglgh the molecular
weighttafrd28 $84C2BHZONYOS) Wwas ahitainedlinghisiwayb MShgySlp gas €MRR)0

ng) was added, the solution was warnmed to room
tenperature and stirred for 2 h. Water and et hyl
acetate were added and the aqueous phase was

Example 95

3-[4-(3-Dimethylamino-pyrrolidin-1-yl)-phenyl]-6-propoxymethyl-3H-thieno[3,2-d]pyrimidin-

4-one

A mixture of 3-[4-(3-Dimethylamino-pyrrolidin-1-yl)-phenyl]-6-hydroxymethyl-3H-thieno[3,2-
d]pyrimidin-4-one (50,0 mg), sodium hydrid (5,24 mg) and DMF (1 mL) was stirred at 0 °C for
15 min. Then I-bromopropane (22,0 mg) was added, the solution was warmed to room
temperature and stirred for 2 h. Water and ethyl acetate were added and the aqueous phase was
extracted with ethyl acetate several times. The combined organic phase was dried over sodium
sulfate and the solvent removed in vacuo. The crude product was purified by preparative HPLC.
The product with the molecular weight of 412,55 (C22H28N402S) was obtained in this way;
MS (ESI): 413 (M+H+).
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30

extracted with ethyl acetate several tines. The

conbi ned organi c phase was dried over sodium sulfate
wa@pa70MB863 0l vent renoved in vacuo. The crude ppPCIER1007/001211

was purified by preparati v20HPLC. 20 The product with

the nol ecul ar wei ght of 412,55 (C22H28N402S) was

obtained in this way;, M (ESI): 413 (MtH+). WO

2007/ 093363 PCT/ EP2007/ 001211 120

3-[4-%%@%1%\}5?1%@-&* gi[ugq’ i@yéﬁe‘ﬂb’ drowﬂeotfr@ lttlle%)lgédcg?ynmldm-

4-ond- (t ert-Butyl -di phenyl -sil anyI oxynet hyl ) -3-[4-(3-di net
lj.di
A m‘ﬁﬁ'é%%%]agﬁgl}rﬁﬁ Ieg‘y S‘KUJ"QSWVWF@WH %[%@edl(rft}wl@ymgmynphdm 1-yD)-

phen}f) 31 %ngrﬁnf’%imé%gm'\h SO LA A deh N THE

butylbampana fluceidefio THE 8,7 mbLy oe[HR(20, Bnﬂ)wudeﬂrrbdaat room temparature

for 3@2@?@%@%@ g%quxixrgexg g{}é{l@t&%ﬁ%gpggtuag%r\égﬁh}\fgs reggggse r(jerrioged in vacuo

o LR BN AR R BERNGL WS 138 LEER I ot
weighieof;3 7087 (ESPN 22184028 kadiobtaiddd in this way; MS (ESI): 371 (M+H+).
6-(tert-Butyl -di phenyl -sil anyl oxynet hyl ) - 3-[4-(3-di net
hyl am no-pyrrolidin-1-yl)-phenyl]-3HH
6- (telttJBLf?ﬂQ[@he%Pfﬂllpa)ﬁ&ld%&ﬁUeﬂlyﬁ =RE- dlmethylammo -pyrrolidin-1-yl)-phenyl]-3H-
(tert-Bufyl-di phenyl -sil anyl oxyngt hyl) g di met %y ["fam
thienp Be2-dipyrigidinelaoeno) - t hi ophene-2- carboxylic acid

s-efl PRSI N P Dot | et ipo-esiapenspmingy pgphene-2-

carb ll%élb%t | estth®aPreasted tithi[i 41 RinBRIheRH)- ?&rr&‘ﬁdlﬁhtylnslmethyl-
6 87 (C35HA0N402SSi) 15 was obtained i'n IS wa
aming |:_tg| ethgda 1( Whe-prpduct with the molecular weight of 608,87 (C35 40N402SSl)

te ut I oxynet hyl ) - 3- (di net hyl am
was (?%III% ?fjéltnﬁslls V%aé’amso@;%qi/ﬁ %ﬁ*ﬁﬁ%) - carboxylic acid
met hyl ester
3- Am no- 5- (t ert-butyl-di phenyl -silanyl oxynet hyl ) -t hi op

5- (ten%uﬁﬂgx oefmh@xﬂ% yﬁ%tda d‘hetﬁ?l&\ﬂﬁx{irho-lt% Weérﬁﬁﬁl% §-Bflofh¥ne-2-

ese he " nol ec
carbqp@lnghd;ndurietlit)a@stzf) (C26H32N20388i) was obtained in this

3-AnidS R bt éﬁpberlymsg}wi%ﬁ&ﬂwl -GiRRRD-GePTRORKYA 9<id Fcliy! ester

was r@ﬁ‘d'ié‘d By %f%@@hmges@% ArHEggrbNlct G5th®ke molecular welght of 480,70
3-tert-butoxycarbonyl am no-5-(tert-butyl -di phenyl | -sila

(C26HgRPROABE Nay obtainsghe thes wax;AYIB kYD 48 121Hd+H net hy!
ester was debl ocked by nethod K. The product with the
nol ecul ar wei ght of 425,62 (C23H27NO3SSi ) was

3-Anf1hé-3L@EbntH-8iphény@anyMx yatfefyl)- th@eﬁé\@ﬂﬂbox%hc acid methyl ester

3-tert-Butoxycar bonyl am no- 5-(tert but yl - di | -sil

3- terhlwtgwﬁmonyka)mmq-,ﬁd@ﬁ&\@ylglplmnyb%wny@xymethyl) thlop ene-2- carboxyhc
acid methyl ester was deblocked by method K. The product with the molecular weight of
425,62 (C23H27NO3SSi) was obtained in this way; MS (ESI): 426 (M+H+).

3-tert-Butoxycarbonylamino-5-(tert-butyl-diphenyl-silanyloxymethyl)-thiophene-2-carboxylic
acid methyl ester

A solution of tert.-butyldiphenylchlorosilane (1,66 g) in methylenchloride (5 mL) was added to
a mixture of 3-tert-butoxycarbonylamino-5-hydroxymethyl-thiophene-2-carboxylic acid methyl
ester (1,42 g), DIPEA (1,26 mL), DMAP (30,21 mg) and methylenchloride (25 mL) during the
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acid nethyl ester 30 A solution of
tert.-butyl di phenyl chlorosilane (1,66 g) in
woreedpbsezhl ori de (5 nmL) was added to a mi xt uP€T/@P2007/001211

3-tert-but oxycar bonyl am no13- hydr oxynet hyl -t hi ophene- 2
-carboxylic acid nmethyl ester (1,42 g), D PEA (1, 26
m.), DMAP (30,21 ng) and nethyl enchloride (25 nl)
duri ng the MD 2007/ 093363 PCT/ EP2007/ 001211 121

r fr ’ | 0 i

cours%%li*rlnéslgg Lhem mtlﬂ‘e wa Ig %hlq}i ir‘]oélIﬂ?&oérlﬁg%rﬁ&éaréﬁe?gtggﬁéEpegﬂ}gen%hlorlde was

addectvaxsdmrdshwwhtlmtumad exdrrmmmm thloridhsaditicheanglobdtér. Phe adfibined
wat er. The conbi ned _ organjc phases were dried over
oreant ahas yewe&sﬁé@vswdt%s%h%md the sekvers removegcingacuhd he product

t
it RS A 4132 IBA ARG AL aBRRGLR i yor oS s
426 (AP-BQOAHBOCHHT) .
3-tert-but oxycar bonyl am no- 5- hydr oxynet hyl -t hi ophene- 2
-carboxylic acid nmethyl ester To a suspension of 3
-tert-butoxycarbonylamino-5 -formyl

3-terf- ﬁtﬁb%ﬁgﬁ%ﬁy%m&ﬁ 2%{1@&&@1&! ggsgﬁep% %&g{)o c’éd gq%ﬂgh ester

o 0 BT A P s G SRR i met

ester @C89 @§ ncetidnd] MahteF (95GHE / 88 dfd. NaTh@na&ﬂ?ma@lsamgmés added at 0
extracted several tines with ethyl aceftate

°C. Themikwegiway guraddor phas tis @mpemttm eFhes syl asesatrendtweater were

adde(?nlqie aﬁte)?ozxglu gsr%tv\\;\a;;,leeg rflcet%ﬁi Iseglgv glef (\ﬁtﬁﬁr{hﬁ"{&% uv\%g comgmed organic
phas@bin%d I’(b@dr SOﬂuInhISLHpme/and\@e (sﬁSéﬂt red8%ed(ivivithio. . THR product with the
molesuleywsbtrqfr?w et(ROXGAEVRYS) way th@gedﬂnrrbtswyﬁyamsrﬁsdy 288 (M+H+).

lidin- I -yl)-phenyl]-3Hthieno[3,2- d]pyrimdin-4-one

/I NW\N Ol SN N A mxture of

3-[4- (3-di net hyl am no-pyrrolidin-I-yl)-phenyl]-6-hydro
Exampléeres hyl - 3H-t hi eno[ 3,2 20 d] pyri m di n-4-one (20,0 ny)

and potassiumtert.-butylat (7,65 ng) in DMF (0,3 ni)

t [ . I TN ~ . ne .
O on e Ol gy oudin ey #-thieno[3.2
d]pysmidim-deme was warnmed to room tenperature and stirred

for 2 h. Then ethyl acetatre and water were added.

The aqueous phase was extracted severa imes with

ethyl acetate, the conbined organic pRase N/

A& W~

N

A mixture of 3-[4-(3-dimethylamino-pyrrolidin-1-yl)-phenyl]-6-hydroxymethyl-3H-thieno[3,2-
d]pyrimidin-4-one (20,0 mg) and potassium-tert.-butylat (7,65 mg) in DMF (0,3 mL) was
stirred at 0 °C for 5 min. Then cyclopropylmethylbromide (11,28 mg) was added. The solution
was warmed to room temperature and stirred for 2 h. Then ethyl acetatre and water were added.
The aqueous phase was extracted several times with ethyl acetate, the combined organic phases
dried over sodium sulphate and the solvent removed in vacuo. The crude product was purified
by preparative HPLC. The product with the molecular weight of 424,56 (C23H28N402S) was
obtained in this way; MS (ESI): 425 (M+H+).



dri ed over sodium sul phate and the sol vent renoved in
vacuo. The crude product was purified 25 by
w@e@pasyss ve HPLC. The product with the nol ecuP@r/EP2007/001211

wei ght of 424,56 (C23H28N402S) was obtained in this

way; M5 (ESI): 425 (MtH+). WO 2007/ 093363

PCT/ EP2007/ 001211 122 Exanple 97

6- cycl obut yl net hoxynet hyl -3-[4- (3

-di met hyl am no-pyrrolidin- | -yl)-phenyl]-3H1thieno

[3,2- d]lpyrimdin-4-one/ N Ol ~ SN\ 5N Exanple

97 s prepared anal ogeously to exanple 96 using
Exmq%?gﬁnnethyl)cyclobutane The product with the

nol ecul ar wei ght _of 438,59 (C24H30N402S) was obt ain
6-cyql@bmﬂp§thﬁéymeﬁgl 3( é@-)dimgrtggla{nmq_py;rrolm “Tan)-phegyl] 3H thleno[3 2-

niges the results which were obtained by the

ﬂpyﬁ%ﬁ@% dﬁgcrlbed cal cium i nmbilisation assay Table 9.

Ex. No. 1C50 / MEx. No. 1C50 / MEx. No. IC50 / M 26

1,10 44 0,74 63 0,24 30 0,38 45 0, 11 51Y,33 32 1,35

47 0,23 74 2,95 38 0,44 49 ' 0, 92 50

42 0. 28 61 0,56
96 0,60 15 ﬁfxffff/ogs
0O

/001211 123

Example 97 was prepared analogeously to example 96 using (bromomethyl)cyclobutane. The
product with the molecular weight of 438,59 (C24H30N402S) was obtained in this way; MS
(ESI): 439 (M+H+).

Table 9 summarizes the results which were obtained by the above described calcium

immobilisation assay

Table 9.

Ex. No. ICso / uM Ex. No. ICso/ uM Ex. No. ICso / uM
26 1,10 44 0,74 63 0,24

30 0,38 45 0,11 65 1,33

32 1,35 47 0,23 74 2,95

38 0,44 49 0,18 76 8,74

39 0,92 50 0,32 77 9,03

40 0,66 57 2,09 95 0,34

42 0,18 6l 0,56 96 0,60
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Clainms 1. A conpound of the formulal SAXORR BRz

NQ(1l) NR~R R27 in which the neanings are R,
WORR007/081363, Rl ... 10 i ndependently of one anotPE€T/EPL00F)01211

a, Br, I, OH CF3, NO2, CN3 OCF3, O (C1-C6)- alkyl,

O (C1-A4)-al koxy-(Cl -C4)-al kyl, S-(C1-Co)-al kyl,

(G -C6)-al kyl, (C2-C6)- alkenyl, (C3-C8)-cycloal kyl,

O (C3-C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl, (C2-C8)-

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

Claingy ( Co- C8) - al kyl ene-aryl, S-aryl, N(R3)(R4), S02-CH3,

COOH, COO (C,-Co6)-al kyl, CON(R5)(R6), N(R7)COR8), 15
g@g{d 1), (AR12)(R13)),,-Q(R14); RS,
%E@n , %%Q%?e?fog%ﬁi]{ndependently of one anot her H,
(A-C8)-alkyl; or 20 R3 and R4, R5 and R6 form
i ndependently of one another optjonally together with
the nitrogen atom j ch tReR\are Ponded a 5-6
nmenbered ring wBth, >y
may al so conprise 0-1
group of NH N-(C R
R8, RI O, Rl11l independent|M=of one)amdt her H,
(C-C8)-al kyl; WO 2007/093363 RCT/ EP2g07/001211 124
R12, R13 ey

in which the meanings are

R1,R1’,RI’’,R1"”’
independently of one another H, F, Cl, Br, [, OH, CF3, NO,, CN, OCF;, O-(C,-C¢)-
alkyl, O-(C,-C4)-alkoxy-(C;-Cy)-alkyl, S-(C,-Cs)-alkyl, (C,-C¢)-alkyl, (C,-Cs)-
alkenyl, (C;3-Cg)-cycloalkyl, O-(C;-Cs)-cycloalkyl, (C3;-Cs)-cycloalkenyl, (C,-Ce)-
alkynyl, (Cy-Cs)-alkylene-aryl, O-(Cy-Cg)-alkylene-aryl, S-aryl, N(R3)(R4),
S0,-CH;, COOH, COO-(C,-C¢)-alkyl, CON(RS5)(R6), N(R7)CO(RS),
N(R9)SO,(R10), CO(R11), (C(R12)(R13))x-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;

R8,R10, R11
independently of one another H, (C,-Cs)-alkyl;
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i ndependently of one another H, (C -C8)-alkyl; Rl4 H,
(A-COalkyl, aryl; 5x 0, 1,2,3,4,5,6; R2 H F, d,

w®rqo7/0933eH, CF3, NO2, CN, OCF3, 0-(C, -C6)-al kyPCT/EP2007/001211

O (G -C4)-al koxy- (C -C4)-84kyl, S (C -0C6)-alkyl,
(C -0C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,
10 O (C3-C8) -cycl oal kyl, (C3-Cg)-cycl oal kenyl ,
(C2-C6) - al kynyl, (Co-Cs)-al kyl ene-aryl,

W %} al kyl ene-aryl, S-aryl, N(R15)(R16), S02-CH3,
C -C6)- al kyI CON(R17) (R18),

N( ng)l&ﬁeﬁi%)ly oNORE hr) BRE(HRR)-Cs CKR23)
(C(R24) (R25)),,' - R26); 15 R15, R16, R17, R18, R19,
R21 i ndependently of one another H, (Cl-C8)-alkyl; or

Ry apjl CRJQG _a]ﬁ% O?}gd R18 form i ndependently of one

anot her an 11y together with the nitrogen atom
to 20 which they are bonded a 5-6 nmenbered ring

whi cth fgart % mthe nitrogen atom rmay al so

rv # .t her heteroatons from the group of NH,
N-(C C6) -al kyl, oxygen and sul fur; R20, R22, R23 25
independently of one anot her H (C -C8)-a| kyl; R4,

% ihdsSdnidieht OB, OF3, &, ENoOtH, BF(Ci-Ce)- EH&)'L é) -(Cyq)-aBiDxy-

2007?59%&%1%6&:?/@%%}81%@) "Sl)'ElS‘ @2&6) fH‘enyl &Rep-eycloalkyl

(C - @xeatirdyclotlisi, (@5-(H-E3NaFkdnFBRC)-Co)-2k R, (d33,)-alkylene-aryl,
O-(Cy-Cyg)-alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH3;, COOH, COO-(C;-Cg)-
alkyl, CON(R17)(R18), N(R19)CO(R20), N(R21)S0,(R22), CO(R23),
(C(R24)(R25))x-O(R26);

R15,R16,R17,R18, R19, R21
independently of one another H, (C;-Cs)-alkyl;

or

R15and R16, R17 and R18
form independently of one another and optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-C6)'-alkyl,

oxygen and sulfur;

R20, R22, R23
independently of one another H, (C;-Cg)-alkyl;

R24, R25
independently of one another H, (C;-Cjg)-alkyl,

R26 H, (C,-Ce)-alkyl, aryl;

x> 0,1,2,3,4,5,6;
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i ndependently of one another H F, d, Br, |, OH CF3,
N2, CN, OCF3, O (C,-C6)- alkyl,

wOR(T09334)3 - al koxy- (Cl -C4)-al kyl, S-(C, -C6) - al kpCT/EP2007/001211

(C -C6)-al kyl, (C2-C6)- al k¥nyl, (C3-Cs)-cycloalkyl,

O (C3-Cg)-cycl oal kyl, (C3-Cg)-cycl oal kenyl, (C2-C6) 10
al kynyl, aryl, optionally substituted with F, C, Br,
0-(C -0C6)-alkyl, (C -C6)-alkyl; A a bond or a linker
having | to 8 nenbers, where the nmenbers are sel ected
from the group consisting of 0, S, SO2, N(R31), CO
BB, (B38))-alkIiR34) =C(R34" ), cycl opropyl ene, C= C,
resul ti ng in a chemcally reasonabl e radical; 15 R31,
R34, R34' independently of one another H,

& - %S)ro @@@“C&E?@‘; R33 20 independently of one

anot hé 1kyl, OH O (C -C6)-alkyl; B H,
N(R35)(R36) hydr oxy- (C C4) - al kyl (C,-C8)-a| kyl,
C4) al koxy-(C,-C4)- al kyl, (C2-C8)-al kenyl,
(R:i’él, 83)- al kynyl a 3 to 10- menber ed rmno- bi-, tri-

o TRGERIHL LA B SETESISEEONGR € ocr, 04c1-on

ni tr adien, G4(C;-€4)-hluoxy- (/®|e€ﬁ) dllfb& 8- (®9C§)Yeﬂkﬁm0w6) alkyl (C2-Ce)-
addi ti ona lé be subsi i tut )y nor e
foI | GseRyl ek evstantied, Qc(Ctps wloathwé Cr&)- crsrlpalkenyl (C2-Co)-

I | s
(€~ B b ory B Byt AL By B ol (Cr-Coratot
oxo, OQ(R37), CON(R38)( R39) hydr oxy, COO(R40),
N(R41 C6 I, 43
s(/’(c ) oném)l “E?fh’ya\)(ﬂ’ér]etot E?rg)\g %}ﬁmﬁpb%are%elected from

i nked

el Erd00 8BTS TT ﬂé%é%v@oé?%%%%@%@n@s” QY3 HCR3),
R41, Rébgﬁlomyleﬁdf{? Ci redelteg deathemicdllyoreesonablt madicat,

(A -C8)-al kyl; or R38 and R39, R42 and R43 5 form

i ndependently of one another optionally together with

t he nltrogen atomto which they are bonded a 5-6
ehh&34dR#4’'ng whi ch, apart fromthe nitrogen atom may

g:‘sﬁn—f]&ﬁ?ﬂ-@?@nﬁg@?opﬁf éﬁqrtﬁé?ox)ggetefaggllons fromthe group

R32, R33
independently of one another H, (C,-Ce)-alkyl, OH, O-(C;-Cq¢)-alkyl;

B H, N(R35)(R36), hydroxy-(C,-C4)-alkyl, (C,-Cg)-alkyl, (C-C4)-alkoxy-(C;-Cs)-
alkyl, (C;-Cg)-alkenyl, (C,-Cs)-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,-Cyg)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-Cy)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Cg¢)-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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sul fur; 10 Q nono-, bi-, tri- or spirocyclic saturated
or partly unsaturated ring structure having one

wordorogsm at om and 0-3 further heteroatons sel PCT/8R2007/001211

fromthe group of N, 0 and126S, where the rings of the
structure may be spiro-linked, fused or bridged, and
where the ring system nay be substituted by one or
nore of the follow ng substituents: F, 15 OH, CF3, CN,

TR RT REARIPRA RAD RV R

( C2- Gidepahdearly lof ofié2ndor Hal(@y 0y)-alk PO RA4) ,
(C(R45) (R46))0-R4A7, CO(C(R45)(R46))P R48, where Q
cBnprises in total at least two N atons; R44 H,

(1S ; R45, R46 |ndependently of one
a@o%?ﬁ@)r}{ﬁ’@(ﬁga?%g@%I kyl, OH, (C3-C8)-cycloal kyl,
(foim Gieperadektdx yf ¢(e anot}@ﬂ))pwdriﬁuy Io@fheﬁ with thenﬁhepgﬂdﬁnml tg which

one another 0, 1, 2 3, 4, - R47, R48
| L%ifé faesfd 4> éfm%féﬁr%dﬂ%wmeaﬁ from theniagentaay may also

@{p@??&ﬁ%ﬁt})g eggrgéé%ler egﬁ o %3%}5}3(1/53? gér%] h& (‘gsg)"{gc?“ and

Sulfet;er oat ons sel ect ed fromthe group of N, O and S,

whi ch may be substituted by one or nore of the

follow ng substituents: F, d, Br, CF3, (G -

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

(G -C4)-al koxy-(G -C4)-al kyl, CORs6), oxo, OH WO
2007/m0@8344-, R’KET(ISI‘ESIPHOO)T&/Ii@@aIBﬂaI?d drEb'Artl)RaﬂrQﬁtuﬁﬁéd riRb dtructure having
R52, R55, R56 of one anot he

(G - OBF oegR alom AREC ARk el o5t Bt group of N, O and

t ogetd Q\Fhe\‘! t‘h@ rinB@oftht %Qgﬁﬁ‘reaﬁ%é s‘ﬁlrWhlrﬁ(@d e cﬁ“b?idged and where
bonded a 5-6 nenbered ring which, apart fromt

nitr dg@nngsxﬁmm may balsabstitwegpby ere Ormorefaf rtlndwféilowmg substituents: F,

gi;gre(?ﬁaﬁg? g{fﬂ ?{Eg& OX @&«pl-eg)-alﬂt}l’l, &,%)-h%&&-%&h&)’-alkyl, (Ci-Ce)-
alkyl, (C,-Ce)-alkenyl, (C,-C¢)-alkynyl, CO(R44), (C(R45)(R46)),-R47,
CO(C(R45)(R46)),-R48, where Q comprises in total at least two N atoms;

R44 H, (C,-Cyg)-alkyl,

R45, R46
independently of one another H, (C,-Cs)-alkyl, OH, (C;-Cg)-cycloalkyl, (C,-C4)-
alkoxy-(C;-Cy)-alkyl;

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

R47,R48
independently of one another OH, F, O-(C,-Cyg)-alkyl, CON(R49)(R50),
N(R51)CO(RS52), N(R53)(R54), CO,(RSS5), 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, CF;, (C;-
Cg)-alkyl, O-(C,-Cy)-alkyl, (C,-C4)-alkoxy-(C,-Cy)-alkyl, CO(R56), oxo, OH;
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10 R53, R54 independently of one another H,
(C -C8)-al kyl, (C, -C4)-al koxy-(C1-C4)-al kyl,

wQ aB@3336nl kenyl , (C3-C8)-al kynyl, CO(R57), PCT/EP2007/001211

(C(R58)(R59))q R60, CO(C(Rel){(R62))r R63,
COQC -Cg)-alkyl; or R53 and R54 formtogether with
the nitrogen atomto which they are bonded a 4 to
10- nenbered nono-, bi- or 15 spirocyclic ring which,
apart fromthe nitrogen atom conprises 0 to 3
additional heteroatons selected fromthe group of N,
R4M& 56, RH RBRYRAsIdR36 onal |y be subst [ t uted by one or
nore of the follow ng substituents: Br, CF3,
CN, O mdgpendgytlypfigne; anetbitfcb@&aw;mlkyl,oq R64), o0xo0, OH,
(C1-C4) - al koxy-(C,-C4)-al kyl, hydroxy-(C,-C4)-al kyl,
( R65) (R66) , N(R67)CCXR68), N( R69) (R70), 20
@AM 50 S02(C, - CB) - al kyI R58, R59 independently of
one anqt her H, SQB Oggr kyl OH, 25 R57,. R61,
R64, qmsignaliypipget 8W1thé@ nifrggyn afem to Wh@éé'é‘ﬁ/o?éﬁb@?ﬂeda5 -6

of one

opti ongﬁﬁ%t oge r)tghvgﬁl&vm ?ﬁl)‘tﬁﬁgl(%}!eplrto g%'é‘)g?nd?nﬁ‘a? ﬁyvawcofnﬂjr% 0-1

t hey afthaohdembatamfs f&rﬁﬂle@ndq;emfeNHrNF(ghMg)-alk,yl agggdn and sulfur;
fromthe nitrogen atom may also conprise 0-1 further
heteroatons fromthe group of NH, N (C, -C6)-al kyl,
RyYR34and sul fur; WO 2007/093363 PCT/ EP2007/ 001211

128 q, r i ndependently of one another 0, 1, 2, 3, 4,

5 6;inddpedenk® 3 bnelapelnnt dh t(Cy-Cof-albyle (QurGH) Fedkox@HC  FE4)-alkyl,

N R AT SRR (o SRy BLIRS ) (CBSQBIRIY)

S02( @o@f{kwj(m»r 1’13631%0 @ROP@%FQkWBPRB Bhd R94 form together with

spirocyclic Ting wh may Cconprise one or nore
het ertbanitnogerf atom ch\dn@]‘r ey afbondeda Atall Gmeartgradmeors>-,1t3- or

ggntl;esg)%gc;cgp gmg)y% S:Bf\g;e Eﬁ\lnt her gt%gss(%(lntngrels%ts% 0 lficaladitional

CS)- E gikre@@%ajéa\flﬁ§élect§cpﬂ=omgne @1'0'696YN ( Ol @4 arddil k¥ additionally be
substituted by one or more of the followmg substituents: F, Cl, Br, CF;, CN, O-(C;-
Csg)-alkyl, (C,-Ce)-alkyl, CO(R64), oxo, OH, (C;-C4)-alkoxy-(C,-C4)-alkyl,
hydroxy-(C,-C4)-alkyl, CON(R65)(R66), N(R67)CO(R68), N(R69)(R70),

CO,(R71), SO5(C;-Cg)-alkyl;

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

R57,R61, R62, R64, R6S, R66, R67, R68, R69, R70, R71
independently of one another H, (C,-C¢)-alkyl;

or

R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

heteroatoms from the group of NH, N-(C,-Cg¢)-alkyl, oxygen and sulfur;
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10 (C2-C6) - al kenyl, (C3-C8)-cycl oal kyl,
O (C3-C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl

W@R{ZB9138) - cycl oal kenyl , (C2-C6)-al kynyl, N R7BQT/BF20D7/001211

COQ(R78), S02(C1-C6)- al kylz8and COOH, R72, R73, R74,
R76, R77, R78 15 independently of one another H,

(G -C8)-alkyl; or R72 and R73, R76 and R77 form

i ndependent|ly of one another optionally together with

06, ThALSAEMDLOTN Srotlich 2 ey frge bonded a 56

nber art ‘fromtte’nitrogen atom 20
may al so conprise 0-1 further het eroatons fromthe

roup of NH, N (C -C6)-al kyl, oxygen and sul fur; and
t %ﬁér maceuti cal acceptable salts thereof; in the

case iWAGkRIRY S Bl BRAEN ik G SRECT DM, 8, CompRbg o

rlng avi ng one ni't'ro

furt hé(rRmb(t(r)c@e@(,)aﬂlqmNQHV@D(R?U}]@(W@WQ)@R?B% SOz(lK6(16)t-eflkyl 3-12

t he groug RL R Rvia a ring nitrogen atom of
gr oupnendefgs BODTH B 3360 9Se 0 W AIch 1Y 1ePMPF 136 OpF pEmgre

non

nave HeReeofs Fofine BREDDIND Ll $ 50 (IPRP: B et g may

case oohmrnee furQer sutatimemscyd dsd, €4t B, &H CH, NO,, CN, OCF;, oxo,

ri trth|n ne njtroge t om and

o T UG ELomuRD: Ko Crrtigrer e nhga o hs el (e Caralky,

SUbSt(CE gglk@ﬁ{y I\I’a(I%SL{? gélHﬁﬁ?l 8(@3%5)0956@(3'9(&4@3) cycloalkenyl,
O-(C3-Cg) cycloalkenyl, (C,- C6) alkynyl, N(R76)(R77), COO(R78), SO,(C,-Cs)-
alkyl and COOH;

R72,R73,R74,R76,R77,R78
independently of one another H, (C;-Cg)-alkyl;
or
R72 and R73, R76 and R77
form independently of one another optionally together with the nitrogen atom to

which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-C¢)-alkyl,

oxygen and sulfur; and the pharmaceutical acceptable salts thereof;

in the case where

Q

is a monocyclic saturated 6 to 7-membered ring structure having one nitrogen atom and a

further nitrogen atom, where the group Q is linked to the group

via a ring nitrogen atom of group Q;
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R R#FR10 the group Qis linked to the group Rvia a
ring nitrogen atomof group Q@ B is not an

wanEahsises ut ed phenyl ring. 15 2. A conpound aBCTER200®001211

in claiml, wherein B has 13 foll ow ng neanings: B H,
N(R35) (R36), hydroxy-(C,-C4)-al kyl, (G -Cg)-alkyl,

(C -C4)-al koxy-(G -C4)- alkyl, (C2-C8)-al kenyl,
(C2-C8) - al kynyl a 3 to 10- nenbered nono-, bi-, tri-

i L U R s R

rabovefpem;and sul fur, V\,here the ring system may
additionally be substituted by one or nore of the

and follow ng substituents: F, O, Br, CF3, NO2, CN,

(C, -08)-al kyl, O (C, -C8)-alkyl,

in thc((gse -al koxy-(C,-4)-al kyl, hydroxy-(G -C4)- al kyl,

Q

2.

R37), CON( R38)(R39) hydr oxy, COQ(R40),

R4 13“%&:&8&&9 ate t% g}e b[eﬁe %ﬁsg)ug%%qﬁl%owtrg%en atom and
|dd‘ﬂﬁﬁﬂeﬂ&te‘r‘o£?ﬂm-@ﬁ8@3h9 rmé’@‘&%g 1083 Rdted by a substltuent
PCT/ EP2007/ 001211 130 3. A conpound as cl ai med
dCaR#2)(R46)heR€l,n B has the fol | owi ng neani ngs: B H,
hydr oxy- (Cl-C4) -al kyl , (G -Cqg)-al kyl,
(vdher€4) - al koxy- ( C, -C4) -al kyl, (C2- 08) 5 al kenyl,
(C2-C8)-al kynyl, a 3 to 10-nenbered nono-, bi- or
qm-,rocygqh?(&mrsa?gﬁatl c ring which may conprise 0 to
4 heteroatons selected fromthe group of oxygen,
nitrogen and sul fur, where the rj
additionally be substi t ut ed by
CN, (G -Cp)-alkyl, O(C1-G8
(Cl1-A4) - al koxy- (C1-C4) - al kyl ,
oxo, CQ(R37), CON(R38)(R39),
N(R41) CO( G -C6) -al kyl, N(R4 R4 1"SQ2CH3; or where
the ring systemmay be Iinked tiq,A by C(R43) 4. A

claim1, Raherein,

Ctﬂf"gx% \/\P%gﬁrglgh?t%@g Hﬁg B Hy droxy (G- aqﬁ%rflﬁggen atom of
(fooud) - al kyl, (Cl-C4)-al koxy-(Ci -C4) - aI kyI a3to
10- menbered nono-, bi- or spirocyclic nonaronatic
ring which may conprise O to 3 heteroatons sel ected
fromthe group of oxygen, nitrogen and sul fur, where

i@ Rof dn\ehsubstituted phenyl ring.

oxy- (G -C4) -al kyl,
y, COO(R40), 10

A compound as claimed in claim 1, wherein B has the following meanings:

B H, N(R35)(R36), hydroxy-(C,-Cs)-alkyl, (C;-Cs)-alkyl, (C;-C4)-alkoxy-(C,-C,)-
alkyl, (C,-Cg)-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, CF;, NO,, CN,
(C-Ce)-alkyl, O-(C,-Cy)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C;-Cy)-
alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Cg)-
alkyl, N(R42)(R43), SO,CH3, SCF; or S-(C-Cg)-alkyl; or where the ring system
may be linked to A by =C(R43").
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4,

5.

system nmay additionally be substituted by F, C, Br,
CF3, N2, CN, (C1-C6)-alkyl, 20 O(C, -C8)-al kyl,

wQ @)070433681 koxy- (Ci - C4) -al kyl, hydroxy- (Cl- C4) pal/Ey2007/001211

oxo, CO(R37), CON(R38)(R3®30, hydroxy, COQ(R40),

N(R4l) CO(Cl-C6) -al kyl, N(R42) (R43) or SQ2CH3. 25 5. A
conpound as clained in claim1l1l, wherein B has the

foll owi ng neani ngs: B (C, -C8)-al kyl,

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

nmono-, bi- or spirocyclic nonaromatic ring which may

C@ﬂmhpslﬁnc(hstodm&eﬂlm elninfl ORBersialBEhdsabe fdlloving Meargh@up

of oxygen, nitrogen and sul fur, where the ring system
may 30 additionally be substltuted by F, d, CF3,

- Pt ke A B et 0

CO( R3MenyhyOs-Gx)yalkyriyl,RA3L joQQ: fiembered ahdeiph,, bi-0sr spEBSHBc nonaromatic

. WO 2007/ 093363 PCT/ EP2007/ 001211 131 6. A conpound as

cl ai B8 WHCRRRY spmprisg (ro 4 heterogtomsiselggted from ﬂ@ -groyp ¢f oxygen,

t
3 Faliffpchli BORE! Shelk BIHhELidh d b BExtdBB by .
5-7- rﬁmﬁEs,é{Dﬁ@{;;{GI -€¢ ik ylh Oe@hils)-abkyl, 40, €, patikoky-(C,-Cy4)-alkyl,

N( R5 45 0= 5 S rat ed
renb P LG eI GROGON S’é&vﬁ%dﬁw%é P30 O0IR40),
eI erTENp(tR 4
H (d- %@@( @({) agygferagﬁ@éfopg(ﬁ%@ evéérzt rél% %gtem may
7. Ahcdmhedmszst?ﬂ(Rﬂﬁred in any of cl ai m 1 to 6, in
whi ch Q has the neani ngs: WO 2007/ 093363
PCT/ EP2007/001211 132 53 N 54 NNR5s4 NN, 53 RR
N NNR54 N R53 R53

A compound as claimed in claim 1, wherein B has the following meanings:

B Hydroxy-(C,-Cs)-alkyl, (C,-Cg)-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, Br, CF;, NO,, CN, (C;-Ce)-alkyl,
0O-(C,-Cy)-alkyl, (C-Cy4)-alkoxy-(C,-Cy4)-alkyl, hydroxy-(C,-Cy)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C¢)-alkyl,
N(R42)(R43) or SO,CHs.

A compound as claimed in claim 1, wherein B has the following meanings:

B (C1-Cs)-alkyl, (C;-Cy4)-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,-Ce)-alkyl, O-(C,-Cg)-alkyl, (C;-
Cs)-alkoxy-(C,-Cs)-alkyl, hydroxy-(C,-Cy)-alkyl, oxo, CO(R37), hydroxy,
N(R41)CO(C,-Ce)-alkyl, or SO,CH3.



NNI NN N53R3NR3NN31IRN NNNNRSS--

N53 8y RNRS3 NR4 R531 I R53 NN \ N RS54/
wWeR2®7/03863 R-NN R54 R54 | | N N NGC-N COI/EP2085801211

R53 R53 RG3 NI N1 NO6N IM NNR5S3 | N R53 R53 R53

6. A compound as claimed in any of claims 1 to 5, in which Q is:
Q  agroup of the general formula:

5 in which the ring D has the following meanings:
saturated monocyclic 5-7-membered azacycle which comprises an element N(R53)
or C(R45)((CH;)o-N(R53)(R54)); saturated 6-11 membered azabicycle or spirocycle
which comprises an element N(R53) or C(R45)((CH;),-N(RS53)(R54));

10 R45 H, (C,-Ce)-alkyl; preferably H;

o 0,1,2,3,4,5,6.

15 7. A compound as claimed in any of claims 1 to 6, in which Q has the meanings:



WO 2007/ 093363 PCT/ EP2007/ 001211 133 where the groups
may, apart from R53 and R54, optionally be substituted
wbygoosnes33es nore substituents sel ected from F, PCHEPTNT(01211

(G -0C6)-alkyl, O(C-C6)-alRyl, (Cl-C4)- al koxy-(C
i-C4)-alkyl. 5 8. A conmpound as clained in any of
clains 1 to 7, in which Q has the neanings: CN) NN N
CN\\ 53 R N R53 RNR53 R53 R54 N\ N NR53 N
8NR53 N,R53 NR53 Rya\ \ N N N C N R53 CR53 N R53 N3

R53 whe he groups apart from and R54,
optional ly be substitNit ed) by one or Nnorg substituents N—
sel ecNed fr om 553 OH,

(G &B) - al O(CL Sy R
-06) -alkyly (G- C4)- 10 aNkoxy- (CL- C4) - aMkyJR5 VO
2007/ 093363 PCT/ EP2007/ 001211\ 334 9. A _gonpound a
clained in any of claims | to B, in whRe Q has the

meanings: N\ N N N, R53 N,

| |

N N | N
) Y

253 R*N Rw/NO/‘y N

'53

54

R
| \ \
\\\Pd N N
\_53
R N 53N _54
& 53 R R

53

| |
| R N
\
N /N
54 LX)
o R R N
R™—nN N
FQ54
| | |
N I
N
N 1 /N N
R R R R

53 53 53

| |
% N
N_RSS
I N< \ & .
R53

53
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R53 N\ R53 where the groups nmay, apart from R53,
optionally be substituted by one or nore 5

waoedspizeent s sel ected fromF, OH, oxo, (G - CoPEHERNI07/001211

O (C-C6)-al kyl, (C-C4)-alBoxy- (Ci -C4)-al kyl. 10.
A conpound as clainmed in any of clainms Ito 8, in which
Q has the neaning: N R5,N\R53 10 where the group
may, apart from R53 and R54, optionally be substituted

bév}?e?% oy gr s“?na(f %ﬂ %@r}’ﬁ{ﬁt nlﬁqiﬁlcgst f flgrlyﬁ g&bsgdl(t@) 1))(}9 one or

Gﬁareahkwtuenislseleeteddm@HnOHan@I(al. Icrgplalkw @ncC,GGG)Qllé}dl €,-Cy)-

1to 8, in which Q has the neani ng: N N \R53

2 atkr0e6363)-plT)- EP2007/ 001211 135 where the gr oup

may, apart from R53 and R54, optionally be substituted

by one or nore substituents selected fromF, OH oxo,

(G-C6)-alkyl, O(C-C6)-alkyl, (C-C4)-al koxy- (C

| A Céhparidyds. clfimd@in #ycsieome d 169, @lvaiicke Had tihiediings:

claims 1 to 11, wherein the neanings are: R53 H,

(Cl1-C8)-al kyl, (C(R58)(R59))q R60,

(C-CA4)-al koxy G -C4)-al kyl, (,C3-C8)-alkenyl,

(C3-C8) | aI kynyl CO- (Cl- Cs) - alk{ cO Q(Gi - czp al kyl ,
)

76) (R77) ; N R54 (G - C8)dal kyl |
(C(Rag);: 9)) R60 (C, - C4) - &l koxy- (G - O4) '

alfkeny , C8) - al ; or RB3 an R54
form ther Wi Nt he nitrggen atonkga.o i they are
bonded 9534 to 10- RS \
N— R R5
R54

| | I
N N N
\N g\
/R53
ENK z N\Rss 2 N\Rss
I'st

I
AN
ﬂ@ \“Q@ X
N\R53 N\Rss N
R53

where the groups may, apart from R53 and R54, optionally be substituted by one or
more substituents selected from F, OH, oxo, (C;-Ce)-alkyl, O-(C;-C¢)-alkyl, (C,-Cy)-
alkoxy-(C,-Cy)-alkyl.

N

\

R53



15

menbered nono-, bi- or spirocyclic ring which, apart
fromthe nitrogen atom may 15 conprise O to 3

wa@eoa7dsenl het eroat onms sel ected fromthe groupCDEP2007/001211

10.

11.

oxygen, nitrogen and sulfi¥, where the heterocyclic
ring systemmy additionally be substituted by F, d
Br, CF3, (Ci -C6)-alkyl, O(C 1-C8)-alkyl, (CI

-C4)-al koxy-(C 1 -C4)-al kyl, hydroxy-(C 1-C4)- al kyI

o B L s Y A, BT s

SQ2(C -C6)-al kyl. 20 13 A conpound as clained in any
of clains 1 to 12, wherein the neanings are: R53, R54
i ndependent |y of one another (C, -C8)-alkyl,
(C(R58)(R59)ﬂq R60, (Ci-C4)-al koxy- (Cl - C4)Jalkyl; or
R53 and R54 h the nitrogepNatom to
whi ch they\are
bi- or spir Iichlqg ichy
atom rmay conpri ORo 2 addit 1~Rbﬁeteroat rrsN
sel ected fromthe group of oxygen, nitrogen and
sul fur, where the heterocyclic ring system nay 53
additionally be substituted by F, d, Br, CF3,

( g

%he@)hea% éﬂ%ﬂ ma(}cﬁlgrf £8h- @3k¥btmonall¥ (l));c( ;l_llzs&uit%lél t))y %Iilekcilﬂ more
ombst@axrmssb)cctddyfmmfy oH\i@w;:@a@amyL 051G aCRylkyl o(C 1 80)-alkoxy-
%(% Cﬁ)y al kyl . WO 2007/ 093363 PCT/ EP2007/ 001211

1-fa)-a Eonpound as claimed in any of clains 1 to

13, wherein the neanings are: R60, R63 independently

of one another OH, F, O (Cl-C6)-alkyl,
N(R74) CO(Ci - C6) -al kyl, S02(Ci - 5 C6)-al kyl, 3-12

e wbepeshdasredeimedin amyrofspdime d e Bj in whiply Quitaks ¢ire mregning:
conprise one or nore heteroatons fromthe group of N,

0 and S, and the 3-12 nenbered rinb may conprise
further substituents such as F, N_ Br, OH CF3, NO2,

CN, OCF3, oxo, O (G- ©p)- aIkyI

(G -C4)-al koxy-(CG -C4) - aIkyI y - CB) - al kyl
(C2-C6) - al kenyl, (C2-0C6)- N(R76) (R77) and
S2(Ci -Co) - aIkyI 10 15. A coﬁgo d as clainmed in any

of clainms 1 to 14 wherein the ﬁéanlngs are: A a bond
or a linker haV|ng | to 6 nenbers, where the nenbers

%“%%e}@ h@%&@b ffngg r@)pt(a@g%o)ar Rgc? aR%d}fﬁiéF Qi%bﬁélly”&: RbstRute®S4 one or more
r esglbstttuﬂgs $ql1ecged from F, OH, oxo, (C- C(,) a]kyl (C. C6) alkyl, (C,-Cy4)-alkoxy-

(C)-Cy)-alkyl.

A compound as claimed in any of claims 1 to 8, in which Q has the meaning:
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chem cal ly reasonabl e radi cal; R31, R34 R34

i ndependently of one another H, (Cl-C8)-alkyl; 20
wW®R3®7/0mB83 i ndependent|y of one anot her H, PCT/EP2007/001211

(G -Co)-al kyl, OH O (Cl-C#5 al kyl. 25 16. A conpound

as clainmed in any of clains 1 to 15, wherein R2 has

the neanings: R2Z H F, d, O(C -Co6)-alkyl,

(G -06)-al kyl. WO 2007/ 093363 PCT/ EP2007/001211 137

mel}eg‘é ﬁl%@ﬁtg)nrq?ﬁsapgrlt %‘og]eﬁﬁ anfﬁ# %Tpti%%ae”é'rﬁ%gs%b%?ut%g by one or more

e nmeani ngs:
c aibsitishtaseleetedl figaal Fi OHabxo,qC g phlis1, O-{Q-CH-al k1 QICeIAY)-alkoxy-
XisS. 19. A conpound as clained in any of clainms 1 to
14C WhErkyh the neani ngs are: 10 R1, R1', R1", R1"'
i ndependently of one another H, F, CI, (]—L CN,
O (Cd-Co)-alkyl, (G-C6)-alkyl: R2 H R27 H,
(G-06)-alkyl; 15 XS, 0, C(R30)=C(R30"); R30, R30
12. i Adenpogeidsiclaimtd dnshyasteldi@s 1itb 1F, widrein @t meamdngsNER,
CN, OCF3, O (C1-Co)- alkyl, (C-C6)-alkyl; 20 A a bond
or a linker having 1 to 5 nenbers, where the nenbers

RS3 %%c&%%k%%@ﬁﬁ@@%&%&%%@@ ) esﬂ% kJ\'é(BSJé p)calkenyl,

qi0g+@;g-alklyylr €@s(@ay)alkyh i 0-(C)Gpakyl, ItTJ@(Cl(lkléiﬂe)(R62))rN(R76)(R77),
contains no OGCO or CO O groups; 25 R31,

i ndependently of one another H, (C -C8)-al kyI,
R54 (C;-Cy)-alkyl, (C(R58)(R59))q—R60, (C;-Cy)-alkoxy-(C,-Cq)-alkyl, (C3-Cs)-alkenyl, (Cs-

Cs)-alkynyl;

or

R53 and R54 form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, 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-Cg)-alkyl, O-(C,-Cs)-alkyl, (C;-Cy)-alkoxy-(C,-Cqs)-alkyl, hydroxy-(C;-Cs)-
alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-C¢)-alkyl,
N(R69)(R70) or SO,(C;-Ce)-alkyl.

13. A compound as claimed in any of claims 1 to 12, wherein the meanings are:

R53, R54 independently of one another (C,-Cg)-alkyl, (C(R58)(R59))4-R60, (C;-C4)-alkoxy-
(C1-C4)-alkyl; or R53 and R54 form together with the nitrogen atom to which they are
bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, may comprise 0 to 2 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, (C,-Cs)-alkyl, O-(C,-Cy)-alkyl, (C;-C4)-alkoxy-(C,-Cy)-
alkyl, hydroxy-(C,-C4)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C,-C¢)-alkyl, or
S0,(C;-Ce)-alkyl.
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WD 2007/ 093363 PCT/ EP2007/ 001211 138 R32, R33

i ndependently of one another H, (Cl-C6)-alkyl, OH,
W@R{T093363 - al kyl ; B H, hydroxy- (G -C4)-al kyl, PCT/EP2007/001211

(G -C8)-alkyl, (G -C4)-al kt¥y-(C1-CA)-al kyl, (C2-C8)-

5 al kenyl, (C2-C8)-alkynyl, a 3 to 7-nenbered

nmonocyclic nonaromatic ring which may conprise 0 to 2

het er oat ons sel ected fromthe group of oxygen and

nji ' . i tionally be
. L BEARST y 55 WL B PTG ] 0

O (Cl-C8)-alkyl, (G-4)-alkoxy-(G -C4)-al kyl,

hydroxy- (C -C4)-al kyl, oxo, CQ(R37), hydroxy; 10 R37
R60, H63(c1-C8)-al kyl; Q a group selected from N N C M

el Rdegn Y o St P 0-(REgnetll REBREPTC bl souccr

R3%)RE31, 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, O-(C;-
Ce)-alkyl, (C;-C4)-alkoxy-(C,-Cq)-alkyl, (C;-Ce)-alkyl, (C;-Ce)-alkenyl, (C5-Cs)-
alkynyl, N(R76)(R77) and SO,(C,-C¢)-alkyl;

15. A compound as claimed in any of claims 1 to 14, wherein the meanings are:

A abond or a linker having 1 to 6 members, where the members are selected from the group

consisting of 0, SO,, N(R31), CO, C(R32)(R33), C(R34)=C(R34’), 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;-C¢)-alkyl, OH, O-(C;-C¢)-alkyl.

16. A compound as claimed in any of claims 1 to 15, wherein R2 has the meanings:

R2 H, F, Cl, 0-(C,-Cg)-alkyl, (C;-Ce)-alkyl.
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17.

18.

19.

15 WO 2007/ 093363 PCT/ EP2007/001211 139 R53, R54
i ndependently of one another H (G -C8)-alkyl,

W@ &)07@4336al koxy- (C, -C4) -al kyl, (C3-C8) - al kenyPCT/EP2007/001211

(C3-C8)-al kynyl, CO(R57), (X(R58)(R59))qg-R60,
CO(C(R61) (R62))r R63, CO Q(Cl-C8)-al kyl; or R53 and
R54 formtogether with 5 the nitrogen aton1to mhich
they are bonded a 4 to 10- nenbered nono-,

LY mt he en .at.om
D ERPLE § ng M e SRR | IR éaesqﬁ%{ngamp%
the group of N, O and S, and nay addltlonally be
substituted by one or nore of the follow ng
substg gugnts: F, d, Br, CF3, (Cl1-C8)- alkyl,
O (C1-0C6)-al kyl, (C, -C4)-al koxy-(Cl-C4)-al kyl,
hydr oxy- (Cl- C4) -al kyl , oxo, 10 CQO(R64), hydroxy,
N(R67) CO(C, - C6) - al kyl or S02(C1- 06)-al kyl; R58, R59

i pdepend ntI of . one o her - aIkyI oH, 15
F{g??'g }zla‘m?%ki‘a 6é?181én‘f’ §°8f one anot her

H (Cl- CG) alkyl; q, r |ndependently of one anot her
0, 1, 2; 20 R60, R63 independently of one another OH,

Efﬁ§%(C1 C6)-al kyl, N(R74)CQO(C | -C8)-al kyl,

) (R77), CON(R72)(R73), S02(C, -C6) -al kyl, 3-12
menbered nono-, bi- or spirocyclic ring which may
conprise one to three heteroatons fromthe group of N,
25 0 and S, and the 3-12 nenbered ring may conprise
tAcemppuns Asslaimed i anysifelpims | o 18,ovhergp thaopeanties, arney,
CN, OCF3, oxo, O (Cl-Co)-alkyl,

(Cl-A4) - al koxy-(C1-C4)- alkyl, (C, -C6)-alkyl,

(C2- Q) -.a] kenyl, (C2-C6)-al kynyl, N(R76)(R77) and
S @ @6 eigﬁykyl 30 R72, R73 R74, R76 R77
|ndependently of one another

oF “Ebyallyl
2007/ 0osgspdextly efprgamethon He ki, Cl H, CN O (Cn- ¢)-alkyl, (C;-Cq)-alkyl:
R2 H;

R27 H, (C|-C(,)-alkyl;
X S, O, C(R30)=C(R30’);
R30, R30°

independently of one another H, F, Cl, OH, CF3, NO,, CN, OCF3, O-(C,-C¢)-
alkyl, (C,-Ce)-alkyl;

A a bond or a linker having 1 to 5 members, where the members are
selected from the group consisting of O, N(R31), CO, C(R32)(R33), C(R34)=C(R34’),
C=C, resulting in a chemically reasonable radical; where the linker contains no O-CO or

CO-O groups;

R31, R34 R34’

independently of one another H, (C,-Cs)-alkyl;
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140 20. A conmpound as clainmed in any of clains | to
19, wherein the neanings are: R, Rl', R1", R1"™

wopaepeisdent |y of one another H, F, O, O net hpCT/EP2007/001211

methyl; 5 RR H R27 H X 88 0, C(R30)=C(R30'); R30,
R30" H, .10 A a bond or an el enent selected fromthe
group consisting of 0, CH2, CO O CH2, CHOH CH2-CH2,
CH=CH, C(CH3)=CH, C=C, CHzZ-O N(CH3)CO NH CO
8—%{88:% O CH=CH, C(OH)(CH3)-CH2- CH2,

F ? )-C=C; B hydroxy-(G -C4)-al kyl,
(G - G8Jepandeyitly of 6ie dpbrheIHs QR yCLYallk ADHRIOK(E - CH) @Bkeyll) -
15 al kenyl, (C2-Cs)-al kynyl, 3-6 nenbered nonaronatic
nmonocyclic ring selected fromthe group: WO
2007/ 093363 PCT/ EP2007/001211 141 N EIO O N F-1 U
B  OH hixidnixy @Cudta)-elkyh €C r-Creplbylst@re naikoxpid Ct-Cajralklyly (C,-Cs)-

compattiy hLCER Aol o b Mot e ani gt ring which

S. may comprise 0 to 2 heteroatoms selected from the group of oxygen and nitrogen,
where the ring system may additionally be substituted by F, Cl, Br, CF3, (C;-C¢)-
alkyl, O-(C;-Cg)-alkyl, (C;-C4)-alkoxy-(C;-C4)-alkyl, hydroxy-(C,-C4)-alkyl, oxo,
CO(R37), hydroxy;

R37 H, (C,-Cg)-alkyl;

Q a group selected from
| \ | |
N @ N N
O QL0
53 R N—R® i N 53
R i R
R%

4 ! 4

N

RS

N N~gs? N~R53 N
| 53 }Q54
R

N\

R

| |
N N N
00000 G
N— 53
R N_
r* N N
R

53.

b
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22. A process for preparing conpounds of the fornula I
as clained in any of clains 1 to 21, 10 where R27 is

weo12007/003368li ng the steps: i) reaction of an ar oPET/ER2007/001211

ort ho-am no carboxylic est&9 of the general fornula
(1) with dinethylformam de di methyl acetal to give
the correspondi ng am nal of the general fornula
(I'rr): WO 2007/093363 PCT/ EP2007/001211 142 O H3C
%R% ~A X N AXBOCH3 HBC OCH3 B OCH 3 R2 N -12
')y / (1rr) NCH3 CH 3 ii) reaction of the

r esulihdepgndumtlpaif ofid AdotheniH, PQC?-C§ ARy, ((U.t@g d@l{d)@e(ﬂf -C4)-alkyl,
aromati c anine to C&avea use g)nrlm |none dIII)

wher éCabpat-alkenyds €:fepabeynyl ELHRP (C(@Sb(Béa))mRﬁQ, in

SO U8 T35 B LR o v

N (Ithd pitidg€&HRomMUR whiéBthe {Raré boaded adto 10- membered mono-, bi- or
spirocyclic ring which, apart from the nitrogen atom, comprises 0 to 2 additional
heteroatoms selected from the group of N, O and S, and may additionally be
substituted by one or more of the following substituents: F, Cl, Br, CF3, (C,-Cs)-
alkyl, O-(C,-Ce)-alkyl, (C,-Cs)-alkoxy-(C;-Cq)-alkyl, hydroxy-(C,-C,)-alkyl, oxo,
CO(R64), hydroxy, N(R67)CO(C,-Ce)-alkyl or SO,(C,-Cg)-alkyl;

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

R57,R61, R62, R64, R67
independently of one another H, (C,-C¢)-alkyl;
g, r independently of one another 0, 1, 2;

R60, R63

independently of one another OH, F, O-(C,-C¢)-alkyl, N(R74)CO(C,-C¢)-alkyl,
N(R76)(R77), CON(R72)(R73), SO,(C,-Cg)-alkyl, 3-12 membered mono-, bi- or
spirocyclic ring which may comprise one to three 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, oxo, O-(C,-Cg)-alkyl, (C;-Cy)-alkoxy-(C-Cy)-
alkyl, (C,-Ce)-alkyl, (C,-C¢)-alkenyl, (C,-Cg)-alkynyl, N(R76)(R77) and SO»(C;-
Ce)-alkyl;

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



23. A nedi canent conprising one or nore of the
conpounds of the fornmula | as clained in 10 one or

woreg/oed3ex| aims 1 to 21 or prepared as cl ai nedp¢TER0a7/MN1211

20.

22. 24. A nedi canent conpri®i ng one or nore of the
conmpounds of the fornmula | as clained in one or nore
of clains | to 21 or prepared as clained in claim22
and one or nore active ingredients which have

il L '
oFOEPREVR S0 B TRURRANT 10 SACRIRE B
conprising one or nore of the conpounds of the fornul a
| as clained in one or nore of clainms 1 to 21 or

prepRedR s gl>ai ned in claim22 and one or nore
anti'di abeti'cs. WD 2007/ 093363 PCT/ EP2007/001211 143

ggnpéu%b%@gw for I'TUFt?hI Fﬁ rBé]l ai rreg@w n%fth r%geor nor e

oﬁﬁflal 1 to 21 or prepared as clained in claim22

'or nore lipid nodulators. 5 27. A nedi canment
c%g£r|5|ng one or nore of the conpounds of the formula

/ cItimed in one or nore of clains 1 to 21 or
prepared as clained in claim?22 and one or nore
anki obds i £(R38)=C{R80'%se of the conpounds of the
formula | as clained in one or nore of clains 1 to 21
1R300, R30epard as clainmed in claim?22 for the
treatnment and/or prevention of disorders of fatty
acid netabolismand glucose utilization disorders. 29.
The use of the conpounds of the fornula |I as clai ned
i Ny one S
i/ mod Yol & SlenEhPistiuch ot i erlp BURRARESr 87 i, co, 0-cty
pr event(tld)@HoCPQiCS}d)[ @e1=<CH rC(CHé)ﬂv@lH C(DEC,n(SHi 0QN(CH3)CO, NH-CO,
resistance i s inval ved e_conpounds
of t he $irRdtHz0-54=Gh, QM)KQHQ&HUP%@@%X&%%%Q; |
to 21 or prepared as clained in claim?22 for the
treatnment and/or prevention of Diabetes nellitus and
the sequel ae associ ated therewith. 20 31. The use of
t e corhydtoxgs(CpdCa)-akkyf, ¢C Tk palkylagC eCHtatieskyi (T @hpalidyl, (C2-Cs)-
nor e of cla %5 é tqg 21 or prepared as clai ned

nes

cl ai m 2kenyh kalkutybeht membesd Imnéw@mtucwwycqw ring selected
dysli plﬁd(ﬁm}{acsgm@rpd t he sequel ae thereof.



25 32. The use of the conmpounds of the formula I as
clainmed in one or nore of clains | to 21 or prepared

wagowclaised in claim22 for the treat ment and/PET/EP2007/001211

21.

prevention of conditions &bHsociated with the

met abol i ¢ syndrone. 33. The use of the conpounds of
the formula | as clainmed in one or nore of claims | to
21 30 or prepared as clainmed in claim?22 for the
treatment and/or prevention of obesity d sequel ae

associ ated therewith, WO 200 3363 2007/ 001211
144 34. The use of conpounds as clained in one or
nore of claims |I to or prepé?ed as gJ med in
clainm2 in conbination with at |east one further

active ingredient for the tre@tment andor prevention
of disorders of fatjtyfacid tabol i sm @gnd™gl ucose
utilization disoraders. 5 35. use gf tze compounds
as claimed in one or nore of clainms Ito or prepared
as claimed in claim22 in conpi nati on wNth at | east
one further active |ngred|en fos the ment

and/ or prevention @ sor de S in whic ul i n

resi stance is invo : o 36. The use t he
compounds as clained in one or re of clalns | to 21
or prepared as claiyged in clflaimPR2 in c i nation
wth at | east one er acflve ngreN|enm4for t he
treat ment and/or tion o eS|ty\ 37/ A process
for producing a ament conprising one or nore of

t he conpounds as 15 claimed L@.0ne or nore of clains
1 to 21 or prepared as clained in claim22, which
conprises mxing the active ng/edlent with a
pharmaceutically suitable car r, and convertlng
this mxture into a formsuitable for adninistration

where the ring system may additionally be substituted by methyl, ethyl, OH, Oxo.

A compound as claimed in claims 19 or 20 in which

X is S.

22. A process for preparing compounds of the formula I as claimed in any of claims 1 to 21,
where R27 is H, including the steps:
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 (III):



WO 2007/093363 PCT/EP2007/001211

142
y o H,C.  OCH, o
A N—( x
B \ / ocH, HC A
3 _ My OCH, B” \\ // TOCH,
2
R NH, R? N
(1 </
(1) N—CH,

cH/

ii) 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:

X
A

B N/ OCH,

R y
() <N_CH3

ch/

23. A medicament comprising one or more of the compounds of the formula I as claimed in

10 one or more of claims 1 to 21 or prepared as claimed in claim 22.

24. A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 22 and one or more active
ingredients which have beneficial effects on metabolic disturbances or disorders

15 associated therewith.

25. A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 22 and one or more

antidiabetics.
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26.

27.

28.

29.

30.

31.

32.

33.

WO 2007/093363 PCT/EP2007/001211

143

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 22 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 21 or prepared as claimed in claim 22 and one or more

antiobesics.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 21
or prepared as claimed in claim 22 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 21
or prepared as claimed in claim 22 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 21
or prepared as claimed in claim 22 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 21
or prepared as claimed in claim 22 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 21
or prepared as claimed in claim 22 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 21
or prepared as claimed in claim 22 for the treatment and/or prevention of obesity and

sequelae associated therewith.
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34.

35.

36.

37.

144

The use of the compounds as claimed in one or more of claims 1 to 21 or prepared as
claimed in claim22 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 21 or prepared as
claimed in claim 22 in combination with at least one further active ingredient for the

treatment and/or prevention of disorders in which insulin resistance is involved.

The use of the compounds as claimed in one or more of claims 1 to 21 or prepared as
claimed in claim 22 in combination with at least one further active ingredient for the

treatment and/or prevention of obesity.

A process for producing a medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 21 or prepared as claimed in claim 22, which
comprises mixing the active ingredient with a pharmaceutically suitable carrier, and

converting this mixture into a form suitable for administration.



