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WO 2007/093365 PCT/EP2007/001213 1 Novel amino
alcohol-substituted arylthienopyrimidinoues, process for their preparation

‘,9(:;19 Hﬁg ;jlge as medicaments 5 The invention relates to aming
5 : o . - PCT/EP2007/001213
alcohol-substituted arylthienopyrimidinones and their derivatives, an

their physiologically tolerated salts and physiologically functional
derivatives, their preparation, medicaments comprising at least one
amino alcohol-substituted arylthienopyrimidinone of the invention or its

Ne#HgHyRtven e iReuaeueldhe Aming aleeRab PMASIIIEss for their preparation

arylthienopyrimidones of the invention and their derivatives as
and{RefiBfen@edise¥PPounds similar in their overall structure to the amino
alcohol-substituted aryl- thienopyrimidinones and their derivatives
described in the present application and having a pharmacological effect
have been described in the prior art. Thus, for example, W02005/042541
Thaesenitiesr8id#samanoph eloyhthisivepynisiiskdtbirecgerivativesaaMEidiR|

de%?g%)é&?%ﬂﬁ&%\‘}%@ﬁ@é%%@ﬁ e?JtQ&’?a?iEyanq{%ﬁf&%ﬁa%%ﬁiéﬁé%ﬂ%n%?gerivatives,

anxiety states. W\ 6 discloses bicyclic pyri erivatives
theinaener 2o M OFHRImgNGEMBTIcegfalderst onfeamertrephdfsubeiitiedand

2ryMHenB3(P334BR AlselasesantenbrAgtivatives suliablg.-as MEHRnino alcohol-

antagonists. 20 Further compounds having an MCH-antagonistic effect for
SubfiEHFd R AP HENRYTS T GRS HTTBRHCR AP LRFIH ASHY fiXship IBgdicaments.

W02005047293, W02004092181' W02005103039, W02004024702,

W02001021577, W02003035624, W02002089729, W02002006245,
R N e L St
thidgAPR00620104:6 0/ BeiR 00BEE T OxIdgs 2héthie the@rdsont waditrsechohitineng a

lect of: providi u | ring. about eight r tion in

P e
WHHISSAZAH desparesiaidideansraheashbenepyyiaidet-aue deaiypadieg s MCH R1
ant§§cﬂﬁ§s‘%9%@ E’r@h‘l’&%t‘%‘? '@&Eﬁ?%&%@e@?%e%?&%f&n@fa%ghkf%%ﬁ% ‘W/@?

been found. In particular, the compounds are notable for an antagonism
03/833A Lo s¢lmses Bicyclic pyrimidone derivatives having an MCH R1-antagonistic effect for
the treatment of obesity, and WO 03/033480 discloses lactam derivatives suitable as MCH R1

antagonists.

Further compounds having an MCH-antagonistic effect for the treatment of obesity are
described in the prior art (examples: W0O2005047293, W02004092181, W02005103039,
W02004024702, W0O2001021577, WO2003035624, WO2002089729, W02002006245,
W02002002744, WO2002057233, 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 sertes of compounds which modulate the activity of MCH receptors has been

found. In particular, the compounds are notabie for an antagonism of the MCHIR.
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Summarv In a first aspect, there is provided a compound of the formula |
5 B(r)~ X ORS Rt. Rrw in which the meanings are ra D N, C(RI"); RI, RI',
RI", Rl ,>, independently of one another H, F, ClI, Br, 1, OH, CF3, NO2,
CN, OCF3, O-(Ci-C6)-alkyl, (CI-C4¥alkoxy-(CI-C4)-alkyl, S-(Ci-C6)-alkyl,
(C,-C6)-alkyl, is (CrC6)-alkenyl, (C3-Ca)-cycloalkyl, O-(C3-Cs)-cycloalkyl,
(C3-Cs) cycloalkenyl, (C2-C6)-alkynyl, (C
Cs)-alk-ylene4C3-Cs)-cycloalkyl, (C9-Cs)- alkylene-aryl, O-(CQ
Ca)-alkylene-aryl, S-aryl, N(R3)(R4), SO2-CH>, COOH,
COO-(C7-C6)-alkyl, CON(RS)(R6), N(R7)CO(Rg), N(R9)SO2(RIO),
cum@@ARIL), (C(RI2)(RI 3)),-O(RI4), (Cr-C6)-alkynyl-O(R14'); 20 R3, R4, R5,
~R6, R7, R9 independently of one another H,ng t-Cg)-alkyl; or R3 and R4,
In 2 (5 25p99R BT FoRTRAViAEEH BRI 6F BREHABIMES optionally together with
the nitrogen atom to which they are bonded a 5-6 membered ring which,
apart from the nitrogen atom, may also_gomprise,O-I finther heteroatoms
from the group of d sulfur; 2a R8, R10, RI
1 independently o ; R12, R13 independently

in which the meanings are
D N, CRI™;

RL RV, R RI™
independently of one another H, F, Cl, Br, [, OH, CF;, NO3, CN, OCF;,
O-(Cy-Co)-alkyl, (C-Ca)-alkoxy~(Ci~Co)-alkyl, 8-(C;-Cejalkyl, {C1-Ce)-alkyi,
(C2-Cs)-alkenyl, (C3-Cg)-cycloalkyl, O~(Cs-Cy)eycioalkyl, (Cr-Ce)
cycioaikenyl, (Co-Co)-alkynyl, (Ci-Cyi-alkyiene(Cy-Cyleyeloalicyl, (Co-Co)-
alkylene-aryl, O-{Co-Cg)-alkylene-aryl, S-aryl, N(R3}R4), S0,-CH;, COOH,
COO0-(C1-Co)-alkyl, CONRSKRSE), N(R7)CO(RSE), N(R9)SO,(R10), COR1L,
(CRIZ}R13)-OR14), (C2-Ce)-alkynyl-O(R 147,

R3,R4,R5,R6,R7,RE
independently of one another H, (C-Cg)-alkyt;

or

R3 and R4, RS and R6
form independentty 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 aiso comprise G-1 further heteroatoms from the group of NH, N-(C;-
Csyalkyl, oxygen and sulfur,



R27

independently of one another H, (CkC6)-alkyl; x 0, 1, 2, 3,4, 5, 6; R2 H,
FCE]% ?)r’lfl}?H’ CF3, NO2, CN, OCF3, 0-(CI-C6)-alkyl, O-(CI-C4)-alkoxy-
B }l 2alkyl, S-(CI-C6)-alkyl, (CI-C5)-alkyl, (C2-C6)-alkenyl, (C3-C8)-

cycloalisydefen @ B8 eyl aabdie(H2Co)calerryl; aryl, optionally
substituted with F, CI, Br, O-(CI-C6)-alkyl, (CI-C6)-alkyl, CO(C |
-C6)-alkyl; R27 H, (CI-C6)-alkyl; X S, 0; A a bond or a linker having 1 to 8
Rembds, where the members are selected from the group consisting of

0, S, 802, N(R31), CQ, C(R32)(R33), C(R34)=C(R34"), cyclopropylene,
c=c, H@éﬁﬁﬁg’i‘g‘?ﬁtg é’%%@éiﬁ%%%%oﬁ‘a%%ﬂ?&% I: R31, R34, R34’
independently of one another H, (C1-C8)-alkyl; R32, R33 independently
ﬁ{}on ?E,other H, (CI-C6)-alkyl, OH, O-(CI-C6)-alkyl; B H,

(f‘r’o%y-(CI-C4)-alkyl, (Ci-C8)-alkyl, (CI-C4)-alkoxy-(C1-C4) 2b alkyl, a 3
to 10-medpendeniy o onkiansther HRi(OsyClcdikg 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 follawing substiuents: F, Cl, Br, CF3, NO2. CN, (CI-C6)-alkyl, O-(Ci-
C8)-alkyl, (Ci-C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(Cl-C4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40). N(R41)CO(Ci-C6)-alkyl,
T Ra%y B35, B3, R, RAE. R30, RAG, s, s, R, s ooy
in depeﬁéé%fﬂ?’éﬁ%ﬁg é%fﬁg'ﬁ@é I @)&W&ky&r (ég'é:é)ﬁﬁiu??é@l Ry G
R43  cycloalkyl, O-(C3-Cg)-cycloalkyl, (C;-Ce)-alkynyl, aryl, optionally substituted

with F, CL, Br, O-(C;-Cg)-alkyl, (Ci-Cg)-alkyl, CO(C;-Cg)-alkyl;

H, (C1-Ce)-alkyl;
X S, 0
A a bond or a linker having 1 to 8 members, where i;he members are selected

from the group consisting of O, S, SO, N(R31}, CO, C(R32)R33),
C(R34=C(R34"), cyclopropyiene, C= C, resulting in a chemically reasonable
radical;

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

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

B H, hydroxy-(C;~Cy)-alkyl, (C;~Cg)-alkyl, (C;-Cy)-alkoxy~(C-Cy)-



form independently of one another optionally together with the nitrogen
are b d a 5-6 membhered rlég whijch, apayt from
e

atom t ulc;ig
the nitr5Eh Zet o RS TARS E SRBSe -1 Tir FPHERC GRS WO
group @bmquﬁﬂcﬁamwbmxya@mad&amfuﬁe lgl@ﬁ@ﬂﬂoxygen, nitrogen and

(CI-C lene; R54"), a b| cyclic saturated or

partly %ﬁ%ﬁi &%hag%&ﬁ SR Hﬁﬁé’g[%“n %Mﬁ%@%ﬁﬁ@m

heteroatns fotiewiag ﬁﬁiﬂﬂi@ﬁt@l’@u CRMEN, @%ﬂ@béé vmherw{;e:g)my@f@@-

structur, m pi ed, and where the rin

system %i%éjs@d %of&l%'g gﬁﬁ@ ﬁﬁ%?'g Yﬂiféﬁféﬁﬂ&\i i) sﬂgg}:rt%ﬁts

Ay plkonr mm‘?‘i%(@‘ﬁ% o G ANyl (o ot
- a e -

alkynyl}\@é/@gé C%éaé%{ %@Eﬁﬁ%‘)(’ﬁ%g t@fﬂhﬁ

(CI-C8yalyh3 45, R45', R46, R46 mdependently of one another H,

(CI-C8)-alkyl, OH, (C3-C8)-cycloalkyl, (CI-C4) 2c alkoxy-(C i-C4)-alkyl; o,

p independently of one another 0, 1, 2, 3, 4,5, 6; 5 R47, R48
ReiepRBeRtly, dixg @ anataer RH, R4Q-{G3Cr1alkyl, CON(R49)(R50),

N(R5 3)(R54), 002(R55), S02Me, ON, a 3-10 membered
ring syﬁg‘?%eﬁé\?ﬂ%vé’ OB RBRIRERENS s&iekcakirom the group of N, 0
and S, which may be substituted by one or more of the following
stit 3, to CN, (C,-Cg)-alkyl, O-(Ci-Cg)-alkyl,
?ﬁ%xg‘&gﬁﬁ‘i’f‘% yl, CO(R56), oxo, OH; R49, R50, R51, R52,
R55 REsrindepgrdeniyyaifone anatherdititaalboioaliks $0HR49:3n atom
R50
to which they are bonded a 5-6 membered ring which, apart from the nitrogen
atom, may also comprise 0-1 further heteroatoms from the group of NH, N-

(C1-Cs)-alkyl, oxygen and sulfur;
L a bond, (C,;-Cs)-alkylene;

Q  NRS3")(R54%), 2 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, OCF;, oxo, O-(C;-Cg)-
alkyl, (Cy-Cy)-alkoxy-(C,-Cy)-alkyl, (Ci-Ce)-alkyl, (C;-Ce)-alkenyl, (Cy-Cg)-
alkynyl, CO(R44), (C(R45)(R46))-R47, CO(C(R45)R46")),-R48;

Ra4 H, (Ci-Cy)-alkyl;
R45, R45°, R46, R46’

independently of one another H, (C;-Cg)-alkyl, OH, (C3-Cg)-cycloalkyl,
(Cr1-Ca)-
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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 fsem the group of NH, N-(C,-C6)-alkyl,
oxygen and sulfur; 20 R53, R54, R53', R54"' independently of one another
H, (C1-Cs)-alkyl, (C I -C4)-alkoxy-(C I -C4)-alkyl, (C3-Cs)-alkynyl,
(C3-Cg)- alkynyl CO(R57), (C(R58)(R59))g-R60, CO(C(R6I)(R62))r R63,
CO-(CH2 %Ct C6 alk l; or R53 and R54 or R53' 25 and R54' form
together Chifr %‘ﬁ Yatom to which they are bonded a 4 to
|0-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom com rises, 0 tlo dditional hetioatoms selected from the group of

Ncb and ar?]e&cli*ﬁ%fa o E’BQ’ l?stﬁu‘%eé one or more of the
following substituents: F, CI, Br, CF3, ON, 0-(Ci-Cg)-alkyl, (CI-C6)-alkyl,

C %) x0, 30 OH, (CrC4)-alkoxy-(C,-C4)-alkyl, hydroxy-(CT-C4)-alkyl,
%@6 gﬁR%), N(R67)CO(R68), N(R69)(R70), CO2(R71),

SoztﬁCi_@é%ﬁmm 0H00s 28y HI5, B; @%,Rgpamggmdm%@mm
anotner
R68, RGST @3%@ Independi(gf% fB g@@ﬁtherzwe @%c%?q&w&bmd ring

R69 and RYo Gavies %mérhaw;q@gmhalemtﬂtﬁemm@wmom;@mhmﬁ which
they are *&%@%’s@a@ﬂﬁﬂéﬂ%}‘ﬁﬁé%j HREWPIER . ARA oMM, Qe O%E'QHB; CF;,

atom, meg)’( also comprise 0-1 further heteroatoms frorn the group

N-(C1-CEHMKE, Gx)y@l&ﬁlaﬁad%uwm@e@m&nwdmmm@m@
2,3, 4, 50§0,1ﬁ{|360 R63

R49, R50, R51, R52, R55,R56

independently of one another H, (C;-Csg)-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 aiso comprise 0-1

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

R53, R54, R53’, R34

independently of one another H, (C,-Cq)-alkyl, (C1-Cy)alkoxy-(C-Cq)-alkyl,
(C5-Cy)alkenyl, (C5-Cy)-alkynyl, CORS7), (CRS58)RS9)),-R60,
CO(C(R61)(R62))-R63, CO-(CHa)op-O~(C1-Ce)-alkyl; or R53 and R54 or R53’
and R54" form together with the nitrogen atom to which they are bonded 2 4 1o
10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N, O
and 5 and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF;, CN, 0-(C,-Cg)-alkyl, {C1-Ce-alkyl, CO(R64), oxe,
OH, (C,-Cy)-alkoxy-(C-Cs)-alkyl, hydroxy-(Ci-Cq)-alkyl, CON(RE5)(REG),
N{RSE7)CO(R68), N(R69YRT70), CO»(R71), SO(C-Ce)-alkyl;
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independently of one another OH, F, O-(Ci-C6)-alkyl, CN, COO(R78),
N(R74)CO(Ci-C6)-alkyl, N(R76)(R77), CON(R72)(R73), S02(Ct-C6)-alkyl,
3-12 membered mono-, bi- or spirocyclic ring which may comprise one or
more 20 heteroatoms from the grodgof N, 0 and S. and the 3-12
membered ring may comprise further substituents such as F, ClI, Br, OH,
CF3, NO2, CN, OCF3, oxo, 0-(Ct-C6)-alkyl, (Ci-C4)-alkoxy-(Cr-C4)-alkyl,
S GI-C ?cé;c% é 6) alkyl, (C2-C6)-alkenyl, (C3-Cs)-cycloalkyl,

3-CB)- I {C3-Cg) cycloalkenyl, O-(C3-C$)-cycloalkenyi,
(C2 C6)-alkynyl, N(R76)(R77), 25 COO(R78), S02(Ci-C6)-alkyl and

2, R73, R74, R76, R77, R78 independently of one another H,

(Cr-Cqg)-alkyl; or 30 R72 and R73. R76 and R77 form independently of

one anothérpeptientsllyitiogetnethaitd the, AllfpgkplatEm to which they are
bonded a 5-6 membered ring which, apart from the nitrogen 2e atom,
may also comprise 0-1 fm-ther heteroatoms from the group of NH,

N-FSF-EB6)-hoA, BEyReEaRds, Rid, (REhRGH RERHCH acceptable salts
thereof, ywhere in fhe ¢ase M&%@rhl é_CCC%?;glg Ifylene B is not an

aromatic radical, not a cycloalkyl radical, Rot an alk-2-en-1- -yl raclical and
nofh cycloaik-2-en-1-yl radical, and C(R34)=C(R34') is excluded for the
graugm Andzggeecond aspect, there is provided a process for preparing
compounds of the formula | as disclosed above, including the steps: i)

reaction SFErPEHSRRHNCRBTHE T e AIOEIRCAITOTIIRD Heyeres Donded a 5-6
formula (Wepbared g wigsmapaie e ety hiong Ve theso compnse 0-1

corresponding aminal of the general formula§I X OH3COCH3 0B
OCH3 H %‘ﬁf‘ﬁ%ﬂﬁ‘@‘% m the group of NH, N+(C;-Ce)-alkyl, oxygen and sulfur;
g.r independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63
independently of one another OH, F, O-(C-Cg)-alkyl, CN, COO(RT8),
N(R74)CO(C-Ce)-alkyl, N(R76)YR77), CON(RT2)RT3), $O5(C1-Ce)-alkyl,
3-12 membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, C, Br, OH, CF;, NOs, CN, OCF;, oxe,
O-(C1-Ce)-alkyl, (C-Cy)-alkoxy-(C-Cq)-alkyl, 8-(C|-Cq)-alkyl, {Cy-Ce)-alkyl,
(C2-Cg)-alkenyl, (C1-Cy)-cycloalkyl, O-(C;-Cg)-cycioalkyl, (Cs-Cg)-
cycloalkenyl, O-(C;-Cg)-cycloalkenyl, (C2-Cej-alkynyl, N(R76)(R77),
COG(RT8), 50:(C-Ce)-alkyl and COOH;

R72,R73,R74,R76, R77,R78
independently of one another H, (C,-Cy)-alkyl;
or
R72 and R73, R76 and R77
form independently of one another optionally 1ogether with the nitrogen atom to

which they are bonded a 5-6 membered ring which, apart from the nitrogen



RZ NH2 R2 N (lll) N-CH3 CH/ ii) peaction of the resulting aminal (Ill) with
a substituted primary aromatic amine to give a fused pyrimidinone. and iii)
where appropriate further reaction, resulting in compounds of the formula

I R REYZRED ke canprise (B! dorterhetsmatomirorp-thy graup fiNE,
N N-GHARR; aﬁs e%faﬂﬁ ird aspect, there is provided a
medicarﬁgggt%gdmpnsmég%%%e or more of the compounds of the formula |
as disclosed above or prepared as disclosed above. In a fourth aspect,

arlARE ' %@W@%&Q sing one or more of the
compounds of the formtla | as disclose [Egbove or prepared as disclosed

above and one or more active ingredients which have beneficial effects
detabolic disturbances or disorders associated therewith. In a fifth

aspect, there is provided a medicament comprising one or more of the

compounds of the formula | as disclosed above or prepared as disclosed

rs  aidiabetics.n a sixth aspect, thete is pravided.a
T ST B Bl A Bl SR i 5
as disclosed above or prepared as disclosed above and one or more lipid
| Q&QH{,%S{ %n'&ﬁ-f-%‘ﬁ?ﬂ?l%%ﬁ%%ﬁ’ P8P é"p:‘i%%ﬁfé‘n% SR, and
comprising one or more”of the compounds
' C(R34}=C('R_34’) is excluded for the group A.

In a second aspect, thére is provided a process for preparing compounds of the formula I as

disclosed above, including the steps:

i) reaction of an aromatic ortho-amino carboxylic ester of the general
formuia (II) with dimethylformamide dimethyl acetal to give the

corresponding aminal of the general formula (II1}:

O H,C OCH
X \ 3 0
B/A ,N—< A X
\ / OCH3 H3C OCHS B/ K / OCHB
R? NH, =2 N
(i /
| (1 <N-CH3
CHS/

ii) reaction of the resulting aminal (IIT) with a substituted primary aromartic amine
to give a fused pyrimidinone, and

ilf)  where appropriate further reaction,

resulting in compounds of the formula I:

1 1

R R

I\ g

8 \ J ‘ocw, B R

(V)
R? <r/x1
) /N“'CH3

CH/



the formula | as disclosed above or prepared as disclosed above and one
or more antiobesics. In an eighth aspegt, there is provided the use of the
compounds of the formula | as disclosed above or prepared as disclosed
above in the manufacture of a medicament for the treatment and/or
prevention of disorders of fatty acid metabolism and glucose utilization
disorders. In a ninth aspect, there is provided the use of the compounds of
the formula | as disclosed above or prepared as disclosed above in the
manufacture of a medicament for the treatment and/or prevention of

In a disoedpss. ithasdichr-onBisin resisianae isrnpvicive dndnrariertbl aspeaipthede ds the

RISV IS L s camponnrizielahg fomula | as disclosed above or
prepared as disclosed above in the manufacture of a medicament for the
treatment and/or prevention of Diabetes mellitus and the sequelae

Ina &ﬁﬁﬂ?&@aﬁ@&,tﬁfﬁ@gi&ed?@mﬁliﬁﬂﬁﬁﬁghﬂﬁmﬁﬁsﬁi@f@ﬁo@IiﬁMi@l%d tﬂ(&j&:&tﬁﬁoﬁﬁds of

e compou of the, formula | as djsclosed ahove or prepared as .

iR S R e

ingreitraite rprehehtio nbefadipitipidientiagnamdithelisedjsiatbanche sofisprdenyvedfaiated

thercd3BeCt, there is provided the use of the compounds of the formula | as
disclosed above or prepared as disclosed above in the manufacture of a
medicament for the treatment and/or prevention of conditions associated

In a fififhatipectétab 6ljosyddromedi2gndm ecthpriceptimaspeots thfehe ismppowidedf the

*formE S ON IR SRR BHATSPILAE AR AR HRAURSEHnBRAE Blbetics.

prepared as disclosed above in the manufacture of a medicament for the
treatment and/or prevention of obesity and sequelae associated
- In a harewih | hadoupiceiadd aspaitathere improvigestbemise of thecompounds of
the %‘9@9%"9& & fé?é: ogedahove oL piepared. as disclosed above I e tipia
combination With at least one further active ingredient in the manufacture
modgittersmedicament for the treatment and/or prevention of disorders of fatty
acid metabolism and glucose utilization disorders. In a fifteenth aspect,
there is provided the use qf the compounds as disclosed above or
In 2 (R APRS TR0 B0 B0 CRTB TR e Ao Rb o gpounds of
- the fantinie Tngrbdiesedisbtive onarrpfastesalisfieseraidicame ntdor thedreatirsivs.
and/or prevention of disorders in which insulin resistance is involved. In a
sixteenth aspect, there isg}g%)vided the use of the compounds as disclgsed

In an gy FPRstepFEd =R AL $60 b 804 CommiRdh Wit el biigelosed
aboviu i prepativeaindjseldient dbotkreimanufactfirend of a medicament for the treatment

and/or prevention of disorders of fatty acid metabolism and glucose utilization disorders.

In a ninth aspect, there is provided the use of the compounds of the formula I as disclosed above
or prepared as disclosed above in the manufacture of a medicament for the treatment and/or

prevention of disorders in which insuiin resistance is involved.

In a tenth aspect, there is provided the use of the compounds of the formula I as disclosed above
or prepared as disclosed above in the manufacture of a medicament for the treatment and/or

prevention of Diabetes mellitus and the sequelae associated therewith.

In an eleventh aspect, there is provided the use of the compounds of the formula I as disclosed
above or prepared as disclosed above in the manufacture of a medicament for the treatment

and/or prevention of dyslipidemias and the sequelas thereof.

In a twelfth aspect, there is provided the use of the compounds of the formula I as disclosed
above or prepared as disclosed above in the manufacture of a medicament for the treatment

and/or prevention of conditions associated with the metabolic syndrome.



. a medicament for the treatment and/or prevention of obesity. In a
seventeenth aspect, there is provided a process for producing a
medicament comprising one or meérg of the compounds as disclosed
above or prepared as disclosed above, which comprises mixing the active
ingredient with a pharmaceutically suitable carrier, and converting this
mixture into a form suitable for administration. WO 2007/093365 2h
PCP/EP20071001213 The disclosure therefore relates to compounds of
In gbiftsiepthiaspess, R iR IlgOMe-ape NE the RePeuRdni che thanledringisclosed
abdVe d? ﬁx‘e;?l(ﬁ' 55)1(9‘5@'&85@?}5%@'{1'@122)5 %ﬁrﬁfhﬁé &éﬁ;g@%ﬁ%@ﬁg@?ﬁ rlilflyl Rbatment
ne another r, , : , CN, , O-(CrCe6)-alkyl,
o R T AP SRRV o) sk,
(C2-C6)-alkenyl, (C3-Cs) cycloalkyl, O-(C3-Cs)-cycloalkyl,
Tn AGoinfeMirYsHoal KRR is(Grdv5dtd-AlkyRYr hd ostiileR disclosed above or prepared
C3-Cs)-cycloalkyl, (Cr-Cs)-alkylene-aryl, O-(Co-Cs)-alkylene-aryl, S-aryl,
s Wﬁ%&ﬁ‘f%w&&w’eﬁ@fﬁ oo s AR B (R mantaciure of
a iRACO(RE) N (RABOZ(RIOK 1 Sa(RILY (G{RA2) Rf Iy QR A)etabolism and

giugg%gg»gz-g{ggg;géggg|4-); preferably H, F, Cl, Br, OH, CF3, N02, CN,
OCF3, O-(Ci-C6)-alkyl, (Ci-C4)-alkoxy-(C,- C4)-alkyl, S-(C,-C6)-alkyl,

(C1-C6)-alkyl, (C2-C6)-alkenyl, (C3-Cs)-cycloalkyl, O-(C3-Cs}- cycloalkyl,
In 4@63@@@-@55@@%' m Ie&@ls%%?vﬂﬂé@/iﬁéllrlé?&@i)c&yﬁﬁﬂﬁ%s g@g&e&@m leylprfpidred as
. - nyl-O(RI4.");. rticularly preferably H, F, Cl..OH
aig LN S ki R R R R iy e mamutre o a
me@@g&@@)%m&wpq@ge@syr@@]mt@n(ggL@g)‘t@yﬂ@amgxig:h insulin resistance is
invifxedC6)-alkynyl, (C1-C4)-alkylen-(C3-Cs)-cycloalkyl, CO(CI-C6)-alkyl,
(Cz-C6)-alkynyl-O(R14"); very particularly preferably H, F, Cl,
O-(CI-C6)-alkyl, (C,-C4)-alkoxy-(Cr-C4)-alkyl, (Cr- C6)-alkyl; 25 in
In paricuihrappefe thbly iHpleyiGid Oh¢Chda8)dal kphnp@lnd6dsallsylpsed above or prepared

as disclosed above in combination with at least one further active ingredient in the manufacture of

a medicament for the treatment and/or prevention of obesity.

In a seventeenth aspect, there is provided a process for producing a medicament comprising one
or more of the compounds as disclosed above or prepared as disclosed above, which comprises
mixing the active ingredient with a pharmaceutically suitable carrier, and converting this mixture

into a form suitable for administration.
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where preferably at least two, particularly preferably at least three or all
radicals RI, RI', RI"and RI"™ are H; WO 2007/093365

wdedh/ER2007/001213 3 R3, R4, R5, R6, R7, R9 independeqty@haiiRor s

another H, (CI-C8)-alkyl; or5R d R4, R5 and R6 form independently
of one another optionally together with the nitrogen atom to which they
are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH,

The dedCjm:Ghatdpte cslpgen aomdpaukdsiof 10 R8mRET, RI | independently of one

another H, (C1-Cg)-alkyl, aryl; preferably independently of one another H,
(Ci-C9$)-alkyl; t5 R12, R13 independently of one another H, (Ci-Cg)-alkyl;
preferably mdepen&Mone aipthdr H; R4, R14' independently of
one another H, (§< kyl, refer (Cl C6)-alkyl; 20 x
0,1,2,3,4,5,6; R2H, F, /1,0 H CE3,
O-(C1-C6)-alkyl, o-eé -C4)alkoxy-(C1 \«:4)1 Iky E() PCG) -alkyl,
(C1-C6)-alkyl, (CZ-CG)-aIken%, 3-C8 cy(,%alkyl 0O-(C3-Cs)- 25
cycloalkyl, (C2-C6)-alkynyl, aryl, opfnally substituted with F, CI, Br,
O-(Ci-C6)-alkyl, (C1-C6)-alkyl, C 1-C6)-alkyl; preferably H, F, ClI, Br,
CF3, CN, OCF3, O-(Ct-C6)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, (C
1-C6)-alkyl; particularly preferably H, F, CI, O-(Ci-C6)-alkyl, (C1-C6)-alkyl,

CES, N

in wigchviapymsantigsiary preferably H;

D

N, C(R1™), preferably C(R1");

RI,RU,RI",RI™

independently of one another H, F, Cl, Br, 1, OH, CF;, NG,, CN, OCF;, 0~(C;-Cg)-alky!,

{Cy-Co)alkoxy~-(C-Cg)-alkyl, S-(C,-Ce)-alkyl, (Ci-Ce)-alkyl, (Co-Cq)-alkenyl, (C5-Cq)-

cycloalkyl, O-(C3-Cei-cycloalky!, (Cy-Cg)-cycloalkenyl, (Co-Ce)-alkynyl, (Ci-Cy)-alkylen-
- {C3-Cg)-cycloalkyl, (Cp-Cg-alkylene-aryl, 0-(Co-Cy)-alkylens-aryl, S-aryl, NR3)}(R4),

SO,-CH;, COOH, COO-(C,-Cg)-alky!, CON(RS}R6}, N(R7YCO(RE), N(ROSO(R10),

CO(RI11), (CRIZYR13))K-O(R14), (Co-Ce)-alkynvi-O(R14Y;

preferably H, F, Cl, Br, OH, CF3, NO,, CN, OCF;, O-(C,-Cq)-alkyl, (C)-Cy)-alkoxy-(C,-

Ca)-alkyl, S-(Ci-Co)-alkyl, (C1-Cg)-alkyl, (Co-Co)-alkenyt, (C3-Cr)-cycloalkyl, O-(Cs-Cg)-

cycloalkyl, (C-Ce)-alkynyl, (C;-Cq)-alkylen-(C;-Cy)-cycioalkyl, CO(C1-Cs)-alkyl, (Cz-

Ce)-alkyny!-O(R147);

particularly preferably H, ¥, Cl, OH, 0-(C,-Cg)-alkyl, (C,-C4)-alkaxy-(C;-Cs)-alkyl, (C;-

Ce)-alkyl, (C2-Ce)-alkenyl, (Cy-Cp)-cycloalkyl, O-(Ci-Cy)-eycioalkyl, (Cy-Ce)-alkymyl,

(C-Cy)-alkylen-(Ci-Cy)-cycioalkyl, CO(C,-Cy)-alkyl, (Co-Coralkynyl-O(R14");

very particularly preferably H, F, Ci, O- (C;~Cs}-alkyl (C-Ca)-alkoxy-(C-Co)-alkyl, (C;—

Cey-alkyl;

in particular preferably H, F, Cl, O-(C,-Cg)-alkyi, (C,-C¢)-alkyl;

where preferably at least two, particularly preferably at least three or all radicals R1, R1’,
R1”> and R1’" are H;
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WO 2007/093365 PCT/EP2007/001213 4 R27 H, (C1-C6)-alkyl;
preferably H; X S, O; preferably S; 5 A a bond or a linker having | to 8
members, where the members are selected from the group consisting of
WOZIEEBI{R31), CO, C(R32)(R33), C(R34)=C(R34'"), cycl&srepyrapree1213
C= C, resulting in a chemically reasonable radical; preferably a bond or a
linker having | to 6 members, where the members are selected from the
group consisting of 0, S02, N(R31), CO, C(R32)(R33), C(R34)=C(R34"), C
C, 10 resulting in a chemically reasonable radical; particularly preferably
a bond or a linker having | to 5 members, where the members are
R3sBledtédRom7tHYgroup consisting of 0, 802, N(R31), CO, C(R32)(R33),
C:uﬁeﬁ@r?&ﬁﬂﬁg o%ﬁe%ﬁmé?%ll,y(&?ﬁ?‘?%gﬁ radical; very particularly
preferably a bond or a linker havmgﬁ to 5 members, where the members
Or 15 are selected from the group consisting of 0, S02, N(R31), CO,
R3GARBA)(RBId®s C, resulting in a chemically reasonable radical, and the
linker has no groups Q-CO or CO-O; R31, R34, R34' independently of one
anbifBr e éfﬁ%egﬁ.aﬁan? %f%@?ﬁ%ﬁﬁﬁ&@ﬁ%&h&@ﬁf@ B SHECERR AP If, Which
(CH(E6 arlloplhrdatly O-¢GHembpratiyiliBatHidy(RE5D) (R36)he nitrogen atom, may also

R R L o

spirgdyzlic 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,
R8RIBrREE3, NO2, CN, (Ci-C6)-alkyl, O-(Ci-C5)-alkyl, (C1-C4)-

alkpylait&edll BtYhe RUEIRAN( G CH)-RlM, %8 preREBIY Independently of one
CON(R38)(R39) hydroigy, 30 COO(R40), N(R41)CO(Ci-C6)-alkyl,
Cs&oclks SCF3 or S-(Ci-C6)-alkyl: or where the ring
system may be linked to A by =C(R43"); WC 2007/093365
RIE,C}‘{-I_I/EP2007/001213
independently of one another H, (C,-Cg)-alkyl; preferably independently of one another

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

R2 H,F,ClL Br, I, OH, CF3, NO,, CN, OCF3, O-(C,-Cs)-alkyl, O-(C;-Cy)-alkoxy-(C,-Cy)-
alkyl, 8-(C-Cg)-alkyl, (C,-Cg)-alkyl, (Co-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O~(C3-Cg)-
cycloalkyl, (C;-Ce)-atkynyl, aryl, optionally substituted with F, Cl, Br, O-(C;-Cg)-alkyl,
{C-Cg)-alkyl, CO(C-Cg)-alkyl;
preferably H, F, Cl, Br, CF;, CN, OCF3, O-(C;-Cg)-alkyl, (C1-Cq)-alkoxy-(C,-Cs)-alkyl,
(Ci-Ce)-alkyl;

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

very particularly preferably H;
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5 preferably H, hydroxy-(Co-C4)-alkyl, (Cj-C8)-alkyl,
(Ci-C4)-alkoxy-(Ci-C4)-alkyl, (C2- C8)-alkynyl, (C2-C8)-alkynyl, a 3 to |
0-membered mono-, bi- or spirocyclic ring which may comprise 0 to 4
selected from the group of oxygen, nitrogen a g
%@ég@é%ggr?ng system may additionglly be substituted by Fg f%%&t_ﬂglm
NO2, CN, (Ci 5 C6)-alkyl, O-(C1-C8)-alkyl, (Ci-C4)-alkoxy-(Cl-C4)-alkyl,
hydroxy-(C 1 -C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(Ct-C6)-alkyl, N(R42)(R43) or SO2CH3; or where

R2Thel yag-syptakgimasrdeblinked to A by =C(R43'); particularly preferably H,

X

(C1-C8)-alkyl, (Cr-C4)-alkoxy-(Cj-C4)-alkyl, a 3 to 10- membered mono-,
bi- or spirocyclic ring which may comprise 0 to 3 heteroatoms selected to
frdmGhprefeotipyo¥.oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by F, ClI, Br, CF3, NO2, CN, (Ci-C6)-alkyl,
O-(C1-C8)-alk Cj C4)- alkoxy (CI-C4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo,
comrRayyret JR39P hjamRes, c@mﬁmammla@@q@u@m@tme group
N@%ﬂ@%ﬂ%é@)’ or §@%?|T@RY?TW@QR B85S ?“C(RM ), ¢ clopropylene
éﬁl C8)- aIkyI (C1-C4)-alkoxy- (C| 4)-a yI a 3 to 10 15 mem ered
Eﬁs%?%t’t‘c?cﬁ}tﬂmli:ﬁta’ HRTORARISy ‘fﬁ]prlse 0 to 3 heteroatoms

sele fro of, 0x) and ulfu where the rin
o R B kR G el P o BRI elcted
(%@ﬁ)wmp@géﬁﬁtﬁakaﬂ@l G- B@-3lkdaY; @G!SD{E}EIK)@(RM) C(R34°),C=C,

Y Fé%'z CheRll eﬁé%s&%(ﬁ?@tﬁtydmxy N(R41)COP-C6)-alkyl,
orS CH3; 20 R3b, R36, R37, R38, R39, R40, R41, R42,

gﬁnﬁfh@n DHyRf Qnaianathelikh (G-C8kalol, hdR38aRdmbers are

9, R42 and R43 75 form independently of one another optionall
toJRRTERA GRS B RANSiEERE & InROw MRAarHSAdBIAH(BH), C= C, resulting

mamhgieskaing wiveksbapadifiom the nitrogen atom, may also comprise
0-1 further heteroatoms from the group of NH, N-(Ct-C6)-alkyl, oxygen

ancergpiuicBarly priforut]y € beGd pradidyibmehpviaferably achdres, Ghtze the members
(CH2121 (e 8% the group consisting of 0, S0, N(R31), CO, C(R32)(R33), C=C,

resulting in a chemically reasonable radical, and the linker has no groups 0-CO or C0O-0;

R31, R34, R34

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

R32,R33

B

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

H, N(R35)(R36), hydroxy-(C;-Cs)-alkyl, (C-Cy)-alkyl, (Ci-Cs)-alkoxy~(C,-Cs)-alkyl,
(C;-Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyelic 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, NOy, CN, (C,-Cg}-alkyl, O-(Cy-Cg)-alkyl, (C)-Cq)-

_ alkoxy-(C-Cy)-alkyl, hydroxy-(C;-Cq)-alkyl, oxo, CO(R37), CON(R38)R39), hydroxy,
COO(R40), N(R41)YCO(C,-Ce)-alkyl, N(R42)(R43), SO,CHj3, SCF;3 or 8-(C-Cg)-alkyl; or
where the ring system may be linked to A by =C(R43");
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Q N(R53')(R54"), a bi-, tri- or spirocyclic saturated or partly unsaturated
ring structure WO 2007/093365 PC'T/EP2007/001213 6 having one
nitrogen atom and 0-3 further heteroatoms selected from the group of N, 0

wodds;7vhere the rings of the structure may be spiro-linked, fusedrase7/001213

bridged, and where the ring systemmay be substituted by one or more of
the following substituents: F, OH, CF3, CN, OCF3, oxo, 0-(C,-Cs)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, (C,-C6)-alkyl, (C2 5 C6)-alkenyl,

(C2-C6)-alkynyl, CO(R44), (C(R45)(R46))o R47, CO(C(R45)(R46))p-R48:
prevefapRhuibihydrovr-6pirbeyalies4 r&@%ﬁ'béﬁlyéjh@&%t@a@baikyt (G-

StragiLiRARY AT, -oneaNiiegenato-anehBedLitbas-heieso sfaaty arlemedhich
from the group of N, 0 and S, whfere t&&rin s of the sPucture may be d sulfu
spBUNiRREAT S e S BITERFP SR RS AP TR RO R St Bay ikosen and sulfur,

substitated hygonetan mavesdfithm bl dwiuysitbetitbe Bt C IFBOBFC R, AN, (C)-

10 OCFE3.,0x0, 0-(C1-Cs)-alk -Ca)-alkoxy-(€.+Cd)-alkyl,

© IS R e QR RS R Gyt e

R44OGGE FAB(IRA4BPIR 48R GOERES)-NIRAT KEORAGCR48 YR MR 42)(R43)

RAG é@ﬂ@@%ngﬁ&ﬂk{n@i%@@%&%{ Ha)(%e'ﬁﬁ)éﬁllfé’lﬁ@mCﬁR%’);

(C3-Cg)-cycioa|kylée(]C,-Cﬂ(gr-a oxy-(C,- Ca-alkgl; preferably H,

(C PerByuiary Prlriebita Hy (referadly o, prirrlkpentlentiy) Siohe anigther

0, Inean%;&L rﬁoﬁé@[ﬁf%&%ﬂh‘o@yéﬂiﬁz’?ﬁg &hiaﬁ)rﬁ?&%oﬁ&) 'é?@Q@@%aawyt@hs selected

one another OH, F, O-(C,-Cs)-alkyl, CON(R49)(R50),.N(R51)CO(R52), .

N S3) REIE  (B SETARTD TP - e (LR PR gLt itonaly

havingthutedhEt€llo8toXE; sElecteN fldmTkeathau 0-GCNCH-atig IS Aviighalkoxy-

may-be. substityted b e ar.25 more o0 followi j s F, Cl,

o R SRS O R R SRR TR

CO{ROHABXAY B! IRAYC REO; a5, NKBAZ KB4 RE6 thddbendently of one

anQiheLihidRatotiodn PR QURED AN RED -C4)-alkoxy-(Ci-Ca)-alkyl, 2 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, Cl, Br, CF;, NO;, CN, (C,-Cg)-alkyl, O-(C-Cg)-alkyl, (C-Cs)-atkoxy-
(Cy-Cy)-alieyl, hydroxy-(Cy-Cs)-alkyl, oxo, CO(R37), hydroxy, N(R41)YCO{C-Ce)-alkyl,
N(R42){R43) or SO,CH3;

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

or

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

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to which
they are bonded 2 5-6 membered ring which, apart from the nitrogen atom, may also
comprise 0-1 further heterocatoms from the group of NH, N-(C;-Cg)-alkyl, oxygen and
sulfur;

a bond, (C;-Cs)-alkylene; preferably a bond, CHj, (CHz )y, (CHa)s;

N(RS53"}(R54"), a bi-, tri- or spirocyclic saturated or partly unsaturated ring structure
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form optionally together with the nitrogen atom to which they are bonded a
5-6 WO 2007/093365 PCT/EP2007/001213 7 membered ring which,
apart from the nitrogen atom, may also comprise 0-1 further heteroatoms

0 up of NH, N-(C1-C6)-alkyl, oxygen and sulfur; R53, R54, R53'
leééEb @Q%gé%endently of one anothegr H, (C1-C8)-alkyl, PCTAEP2007/001215

(C1-C4)-alkoxy-(Ci-C4)-alkyl, (C3-C8)- alkenyl, (C3-C8)-alkynyl, CO(R57),
(C(R58)(R59))g-R60, CO(C(R61)(R62))r R63, CO- (CH2)0 -O-(C
1-C6)-alkyl; or R53 and R54 or R53' and R54' form together with the

nima&m;ﬁgw@@ﬂb&w&ﬁ%%%&&ﬁ&ﬂrﬂs@%@f&p%ﬁ?tﬂé%?%i%'%h@,r 0

SO APHEURAREAL 10 SSIEBRE RS RO g il dsiayper
oy oo et
(R R AT SRRy AL ek CON sy edyy
N{R6ACOIRESY- N{FR6INRVOIRED2 (REA; BR2GD 1 RI6) KRG Y RS, -R48;
sl -C8)- .
?é%g?ég?gé’hﬁ il ﬁ?%ﬂg%&&%% apgy thsgﬁ}ag&éaggfg{&cturf having

9))q-R60, (C1-C4)-alkoxy-(C1- C4)-alkyl, (C3 enyl,
(CBECETORRS APIMERL (A e Brakiir cone e ddra the siouiefiN, O and 5,
CRRErERG RS20 INERIFRIR hliybe4 pRofinREa, RIRERIAbNY: dnde RENAREIMS ring
one another H, (%LCSg(ﬁg(yl, (C(R58)(R59)r§_q| R60, (C1-C4)-alkoxy-(Ci-
2P ET A CECH Y ERRAC (E RREG RAIRG 91 Br e 58bsHk R 4T0 PRE ST, CN.
afCR5 a4k foOn(SreCayality 1og ehaikith e plpginylatomag-wikichthay)-
ar d - d ~ D= ' Tolil ich, rt
RISt s GEaE e b I R
selected from the group of 25 oxygen, nitrogen and sulfur, where the
R44hﬁ‘—ie(@f2t‘§?%ﬂi99 system may additionally be substituted by F, CI, Br, CF3,
(CI—C6)-a kyl, O-(C1-C8)-alkyl, (C1-C4)-alkoxy-(C)-C4)- alkyl,
hydroxy-(C1-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
R450(RAE) RAR67)CO(CI-C6)-alkyl, N(R69)(R70) or S02(C1-C6)-alkyl;

independently of one another H, (C,-Cg)-alkyl, OH, (C3-Cy)-cycloalkyl, (C-Cy)-alkoxy-(Cy-
Cq)-alkyl; preferably H, (C;-Cs)-alkyl; particularly preferably H;

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

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

R4%, R50, R51, R52, R55,R56

independently of one another H, (C,-Cs)-alkyl;
or
R49 and RS0

form optionally together with the nitrogen atom to which they are bonded a 5-6
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R53, R54, R53', R54" are very particularly preferably: 30 independently of
one another (C1-C8)-alkyl, (C(R58)(R59))g-R60, (Ce-C4)-alkoxy-(Cj-
C4)-alkyl; or R53' and R54' form together with the nitrogen atom to which
weyaresiwnded a 4 to 10-membered mono-, bi- or spirocycliecnmpwite; 213
apart from the nitrogen WO 2007/093365 PCTIEP2007/001213 8 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)-C6)-alkyl,
O-(CJUBJIRGE PR APATKERY (G- B petRyl Hydrax Rl (Cyiand] dydher
CO{R&AdRerRRY o @@JaGmﬁ!-x@-@a:@tkMLa@pf,SQ%(%éﬁGﬁa-all%; 500, 1,
2,3,4,5, 6; preferably 0, 1, 2, 3; particularly preferably O or 1; very
particularly preferably 0; R58, R59 10 independently of one another H, (C

R5BO6j4alkys’ G4’ R57, R61, R62, R64, R65, R66, R67, R68, R69, R70,

or

R71 .ndependently of o r -C6)-alkyl; gr 15 R69 and R7

for RSEHOENy EDGE R st i b L AR Ry v ey -
5-&1kn_whlﬁélne@sﬁm@mhicﬁ%&é’v’ﬁ,ffﬁl(rﬁﬂﬁé(h&%gékﬁm@ﬁ(@ﬁﬁﬁ 1a(862))-R63, CO-
comise GL e ateraale MR g ouy ‘?iﬁ%hk@%&%@'@a‘i@{ bhe
oxygen'and suI'fur; 20 g, r independently of one another 0, 1, Z, 3, 4, 5, 6;
REUIRED ifgEgerrduniirer aicearisthetdH FEnonaed g)oamkybicN spirocyclic

CORURTRNRAAIGOKin Ok N BB o COUBIRN R Bbaroms
SOZ(Ci-C6)-a IEK‘IF 3-12 membered mono-, bi- 25 or spirocyclic ring which

maf EGHHHTSE HifeBBt B R BRI A YR POF RS BIUE & ogi§pr more
theoB A2 oIRmbgradbsing:may cOMPrsEry gD sityenksis(Ch@g-Rk@l,

IS e il By G-t

(CZ-OB) Rikibyio X CEROF ) ly Grodill ) B 6EE-TY) LPe(BaAKy K QX8+-Ce)-alkyl;
R53, R53" are preferably:
independently of one another H, (C-Cg)-alkyl, (C(R38)YR59))4-R60, (C-Cy)-alkoxy-(C;-
Cy)-alkyl, (C3-Cy)-alkenyl, (C3-Cy)-alkynyl, CO-(C1-Cy)-alkyl, CO-(CHz)o -O-(Ci-Ce)-
alkyl, CO(C(REIYRO2NNRTEYRTTY,
R54, R54’ are preferably:
independently of one another H, (C-Cg)-alkyl, (C(R58)R59))—R60, (C)-Cq)-alkoxy-(C;-
Cq)-alkyl, (C3-Cg)-alkenyl, (C;-Cy)-alkynyl;

R53 and R54 or R53’ and R54” form preferably together with the nitrogen atom to which they

are bonded 2 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-(Cy-Cg)-alkyl, (C|-Cs)-alkoxy-(Cy-Cs)-
alkyl, hydroxy-(C,-Cq)-alkyl, oxo, CO(R64), CON(R6E5)}R66), hydroxy, COO(R71),
N(RE67)CO(C-Cg)-alkyl, N(RE6F)RT70) or SO(C;-Ce)-alkyl;

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

independently of one another (C;-Cg)-alkyl, (C{R58)(R59})4-R60, (C;-Cy)-alkoxy-(C-
Cq)-alkyl; or R53" and R54" form together with the nifrogen atom to which they are

bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
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C3)-cycloalkenyl, O-(C3-C3)-cycloalkenyl, (C2-C6)-alkynyl, N(R76)(R77),
COO(R78), 30 S02(Ci-C6)-alkyl and COOH; preferably OH, F, CN,
0O-(C1-Ce6)-alkyl, N(R74)CO(Ci-C6)-alkyl, SO2(C1-C6)-alkyl, 3-12

jmono-, bi- or spirocyclic ring which may comprise one or more

“h%@?%%%%ﬁs WO 2007/093365 PC/EP2007/001213 9 frof tHEGHOU bt

N, 0 and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, OH, CF3, NO2, CN, OCF3, oxo,
O-(Ci-C6)-alkyl, (C,-C4)- alkoxy-(Co-C4)-alkyl, (Ci-C6)-alkyl,

(G Sikemiled G haliuioih NEEONRE Chands SRl B Bon,
particularly gre erably OH, F, O-(C1-C6)-alkyl, N(R74)CO(Ci-TC6)-alkyl,

SOI[RRE ST o DS R D AR YRB R BD Sy P B SR SRE MY b spbstiyted by
S DIty oy ¥ B D
2 RS LIRS RS AN MBS,
(C1-C4)-alkoxy-(C,-C4)-alkyl, (C-C6)-alkyl, (C2-C6)-alkenyl,
’ 2 pre 7 ic -G8 I or ¥, fi allcl ar
e
Ly

ceyEiaplyd7 membered monocyclic ring which may comprise one or two
heteroatoms from the group of N, 0 and S, and the 3-7 membered ring
further substituents such as F, Cl, OH, CF3, CN, oxo, O-(C1-C6)-alkyl,
R38E-¥4)-alkoxy-(C,-C4)-alkyl, (C1-C6)-alkyl and 15 SO2(C,-C6)-alkyl: in
partiepdadqobferatly abihé, 1) {(G-CH)ablkyION(R 74)CO(C,-C6)-alkyl,
S02(C,-C6)- alkyl, 3-7 membered nonaromatic monocyclic ring which may
comprise one or two heteroatoms from the group of N, 0 and S, and the
R573Rom&th&et Koy Reth&65RASiRemt8 Budtvas F, Cl, OH, CF3, CN, oxo,

0-(Gae @-ﬁ[@/bﬁ&%—&@;@}k@g@(@ -‘QR 0 alkyl, (C1-C6)-alkyl and

S02(C,-C6)-alkyl; R72, R73,'R74, R76, R77, R78 independently of one
0T another H, (Ct-C3)-alkyl; or 25 R72 and R73, R76 and R77
R6% 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;
g, r independently of one another 0, 1, 2, 3, 4, 3, 6;

R60, R63
independently of one another OH, F, O-(C;-Cg)-alkyl, CN, COO(R78), N(R74)CO(C,-
Ce)-alkyl, N(R76)(R77), CON(R72){(R73), SO2(C-Cg)-aikyl, 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;3, oxo, 0-(C;-Cg)-alkyl, (C)-Cq)-altkoxy~(C;-Cy)-alkyl, S-(C;-
Ce)-alkyl, (C-Ceg)-alkyl, (Cy-Ce)-alkenyl, (C;-Cy)-cycloalkyl, O-(C3-Cy)-cycloalkyl, (Cs-
Cs}-cycloalkenyl, O-(C;3-Cg)-cycloalkenyl, (Cy-Ce)-alkynyl, N(R76)(R77), COO(R78),
SO2(C)-Cg)-alkyi and COOH;
preferably OH, F, CN, O-(C,-Cg)-alkyl, N(R74)CO{(C,-Cg}-alkyl, SO(C)-Cs)-alkyl, 3-12

membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
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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
woup uisid; N-(C1-C6)-alkyl, oxygen and sulfur; 30 where BCHiEPCEES01213
where L is (C,-C3)-alkylene, B is not%an aromatic radical, not a cycloalkyl
WO 2007/093365 PCT/EP2007/001213 10 radical, not an alk-2-en-1-yl
radical and not a cycloalk-2-en-l-yl radical, and C(R34)=C(R34’) is
excluded for the %rou A. The compounds of the formula | are notable for

ex PRty SFPHRES ity Bi5ripkl St TEPGIRA BRTPBUFRIBRSES ifiilBst
strsmssmalsa@gf@?% meclimwitiaidhg ﬁi&}}_@ﬂl}@(tﬁlg,fb?éﬁl@}i%gﬁgfﬁﬁﬁd(fc1~C4)~
(o0) oun Q S syre are nola | articular_ror 1ow pjoc
BB G B b e RN AT B RIS R 77) and
susiitaerisyRIkR2, R3, R4, R5, R6, R7, R8, R9, to RIO, RI 1, RI2, R13,

R14, R14' .R15 Rl ,RI], R1 3.R2

roter TR Tl £ O G R TRl Ao B el B co-
R3akR35] Reenk37d IR8R; . R3RrRAG R RADWRABMRY 30RAi4¢ Ruksor more

RAR Rt %%%Iyo@ﬁ? o3nd Xath dROR1 Relnberds %&%mprise
R60, R61, R62, R63, R64, R65, R66, R67, R68, R69, R70, R71, R72,

R7BIRFSURSHEIGRIF AU RIS B Bletthor™ttaight-Halin, Brartenee Co)-alkyl,
icyanah s smain bt ks (O ot
alogen. This.als es he alkyl, alkenyl and alkynyl radicals are
paﬁ%’ﬁéﬁ E@rﬂ%ﬁﬁ?@tjpgéﬁ%i’an alkoxy group (such as (C1-
CAyemikparyicild:D4)atbeybiy SHitabER-{alaypakare(ROMyEOEdtinealky!, SO(C)-
bramine, and iodine, preferably fluorine, chlorine and bromine, particularl
e i g R Bl e A BT P PV o
butiybrprergroneeyiNh 8y dndnddhyi 3 {halauddredatninfenbep subattgents such as F,
n-i@p@@ @ﬁ}]‘@ﬁegﬁgi@ﬁ{@ a@@@f@ﬁ?f@ Qd??gl‘ﬁ%g'%@h@?-aﬁ?ﬁ@R%s)-alkyl and
isobutyl, 1so entyf, sec-butyl, tert-butyl, neopentyl, 3,3-dimethylbutyl, etc.

Un édl‘ T s otherwise, the term alkyl additionally also includes alkyl

oo PP A ERe Dyl 2 s Nt P OE: B) I SBTE o
alkyl, 3-7 membered nonaromatic monocyclic ring which may comprise one or two
hetercatoms from the group of N, O and S, and the 3-7 membered ring further
substituents such as F, Cl, OH, CF;, CN, oxo, 0-(C-Cs)-alkyl, (C-Cs)-alkoxy-(C-Cq)-
alkyl, (C1-Ce)-alkyl and SO,(C-Cg)-alkyl;

R72,R73, R74, R76, R77,R78
independently of one ano_ther 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;

where

in the case where L is (C;-Cj)-alkylene, B is not an aromatic radical, not a cycloalkyl
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25 4 identical or different radicals such as (Cl -C4)-alkoxy or halogen.
Examples of alkyl groups substituted by halogen are fluorinated alky!l
groups such as CF3, CHF2, CH2F, 3-fluoroprop-I- yl,

wh satradeirafluoroethyl It is moreover possible for the additional
substituents to appear in any desiggd position of the alkyl rAHEAT VHIEE
defined otherwise, the alkyl radicals are preferably unsubstituted. 30
Cycloalkyl means in the context of the present application cycloalkyl and
cycloalkylalkyl (alkyl which is in turn substituted by cycloalkyl), where
cy@ktﬁd:&yhfmraéll@a%ha%r@m&mﬁw&fa%@g%ﬁﬁ o Sadical, and

IEP 708 § 11 Ei( sof cycloalky dicals are: cyclopropy

cyc utyI JehEFI ﬁre 888 dheptyl, cyciooctyl, cyclononyl and

cyclodexyl. Polycyclic ring systems are also possible where appropriate,
The 34 norb ar, .adamantanyl. The cycloalkyl

© ﬁ%mgﬁg%nsu staffjte It%gr)ioé]lon Wéﬁﬁ&ﬁtﬁ@&"ﬁ%ﬁ% MEHI sgnpared

thm% ﬂﬁépjm%; ste@fsrzgwwagol)of ?x?dmp.lathl?oﬁe m&;enadl{yghaaaw@
presbllessARIRRT P theniss, e £ ¢ prefera

unsubstituted. (I)Examples gbf ali%gy?%n% alﬁynl)?ugrca){;psf?) atr(ke)el Wi a)éf of the hERG
h"mfl-?ﬁropenyl 2-propenyl (ally!), 2-butenyl, 2- methyl-2-propenyl,

3-methyl-2-butenyl, ethynyl, 2-propynyl (propargyl), 2-butynyl or 3io °

e e AL A e PRIy o B 7, 5, R0,

R 10SRbHRIRRDY, S/lpR RS \RT6IRACT RIS ERAbIGaR!, RUER carken, @@inﬁzs

Rzﬁiﬁgin cyclooct)’/e%%? %@eyﬁ %%ngd%gglggiﬁ%l cyclohepten I

R38R 846, chrBé-cBﬁﬁ@dtéd Mh&ﬁc&ﬂmgmﬁi Heoeh MJ’OR& (iaez &'GG R54,
RS5S ai#s@"%@ﬂ g ﬁkgtrmvhi@p'ﬁ%b.s)R@aefﬁ@bkze%”ggﬂg? PG gligear,

or branched chain. The same a plles to the trigl for alkynyl

R72, Kt/ 4B 8’511@@9%’%&1@%1 Wlﬂmghﬁa@ﬂmm&m aptionally
subsﬂnﬂe@auxémwﬁ&eﬁ&m@wr%%ﬁy%ié dicaig agi &QHM%\A Ble atieyt,

alkeSAM Z{ﬁ'@ wﬁ)r the aIkyI radicals. Unless deflned otherW|se the

G UV R B S B O B B Koy s s .-
Co)-plieseyriCtishlesipd LG rididtatsivbioh areflpiedimpenseelisatodine,
prefgjﬂ?lﬁucrim, chiorine and bromine, particularly preferably fluorine,

Examples of alky! groups are: methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and octyl,
Included therein are both the n-isomers of these radicals and branched isomers such as
1s0propyl, isobutyl, isopentyl, sec-butyl, tert-butyl, neopentyl, 3,3-dimethvlbutyl, etc. Unless
described otherwise, the term alky] additionally also includes alky! radicals which are
unsubstituted or optionally substituted by one or more further radicals, for example by 1,2 3 or
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, CHZF, 3-fluoroprop-1-
yl, 2,2,1,1-tetrafluoroethyl. It is moreover possible for the additional substifuents to appear in
any desired position of the alky! radical. Uniess defined otherwise, the alkyl radicals are
preferably unsubstituted.

Cycloalky! means in the context of the present application cycloalky! and cycloalkylalkyl (alkyl
which is in turn substituted by cycloalkyl), where cycloalicy! has at least 3 carbon ators.
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25 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
wetmhydersdorm) is also possible for the second ring when thedespesiiveis:s
forms are known and stable. The tetin 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 30 aromatic. Examples of
aryl are; phenyl, naphthyi, indanyl, 1,2-dihydronaphthenyl, 1,4-
Examples sheysinmkrladierssrecoreemopydirnirenashctypenploss bofingd
cycRiheiiseydioscany kyadi / %g | ;
el Bl e i St GE e repgp gl
whlrh PRPIOPTE) Sk P AACEITREX Pacier efealrsermeny mdiasisiky!

radmaliimmgllbammo ﬁgzmgnpopm tiwbiﬁ:t&mm@sgs%m lﬁﬂéﬁr@t@@&:%ﬁpﬂ? as listed
refera or erwise, the ments made about aryl radicals
by G A FeR s A o P s AR RS R S Y
radigdifobreopesfmkidel wediktsnteg. more than one bond. Examples of such

systems are fused systems with 3 rings and spirocycles with fused-on ring

system. io A polycyclic group (bi-, tri- or spirocyclic ring structure) means
Exainite ebrtsry binthallyarkerouns pheationlalgpoonsyhictpiorteny Gdisidri-butenyl, 2-
meSPILAnRSpdHac o ARt PN SIBRS I BIYAGH FIRESYRIP WBeopdiGISRIL A 3.
bmnotﬁble for two rings havmg only one (_:arbon atom in common and the ring

}SII'X es of the two rings being perpendicular to one another. In the fused

ring systems, two rings are linked together in such a way that they have
c toa aetrtl)rprsnei%golnmoc%n'tre@{its ipe of linkage,15 involves an "orthg fusion".

Y B hagad g Sy SRS THERRG 120 HIERTR L BRPIRR OB faGo Bk e B ricals Ave

cychmiorfiadiolcadoais {altyieuncinie mad}'&d&fﬁ @tﬂmk@ﬁﬂ)’,l Répidh comprise at least

y i ) ical: In the context,of the present
e e e el e e e eipbemieny
&“dﬁrﬁé%‘ﬁﬁ‘@?}’ﬁ the context of the present disclosure, 20 a "chemically

reasonable radical" in the definition of group A in compounds of the _

formula | preferably means groups which have no heteroatom-heteroatom
Th 'ﬁi@ 515 0 SR BRERTS] AACAISARE D FING rolipEres cREmERRaTaON
confingtaiahnsiébie Qs aldclliheigin et ARRHealioRdEeie 3Ry HRDne double

bon‘é’pﬂ%hifr?ear or branched chain. The same applies to the triple bonds for alkyny! radicais.

The alkenyl and alkynyl radicais may be unsubstituted or optionally substituted by one or more
further radicals as listed by way of example above for the alky! radicals. Unless defined
otherwise, the alkenyl and alkynyl radicals are prefarably unsubstituted.

Aryl refers in the present disclosure to radicals which are derived from maonocyelic or bicyelic
aromatic compounds comprising no ring heteroatoms. Where ary! refers to systems which are

not monocyche, the saturated form (perhydro form) or the partly unsaturated form (for example
the dinydro form or tetrahydro form) is aiso 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 arc aromatic and bicyclic radicals in which only one ring is
aromatic. Examples of ary! are: phenyl, naphthy}, indanyl, 1,2-dihydronaphthenyl, 1,4-
dihydronaphthenyl, indenyl or 1,2,3,4-tetrahydronaphthyl. Unless defined otherwise, the ary]
radicals are preferably unsubstituted. Aryl is particularty preferably phenyl or naphthyl,
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25 saturated or partly unsaturated. In this connection, a partly unsaturated
ring according to the present application has one or, where appropriate, a
plurality of double bonds, but the partly unsaturated ring is not aromatic.
-ponaromatic” in the context of the present application also
Wél%%ﬂ%ﬁ%nheteroaromatic" rings,30 The compounds of e BFATATA12:3
may have one or more centers of asymmetry. The compounds of the
formula | may therefore exist in the form of their racemates,
enantiomer-enriched mixtures, pure enantiomers, diastereomers and
mixtures of diastereomers. The present WO 2007/093365
HmF;J%TlEF%ZO 7/001.%33 Jgs:% disclosure encompasses all these isomeric
forims of the CAhBHTaS SFmetorimnatcdic asbivislic rommaimegmpeunds
whicbstaieieoynig iawromethosisfeexisin N0t XPresslyiesHbadimSAS ade about
aryl &%%%s'gpggri Ym ceuthall .acceptable salts are, because their solubility in

ET0 1 e e . .
water is gréater than thar of the initial or basic compounds, particularly

suitable for medical applications. These salts must have a

A ' v -catjon,. Suitable pharmaceuticall
e o o gapdon
Ex Ayl S S SRR SR fises GBS MBHC ornes rpdrtiroribssphidsplsedion ring
systefetaphosphoric, nitric and sulfuric acid, and of 10 organic acids such as,
for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,

A pometw:mgwgwf;,ummﬁefpéﬁelgag@fwm anddarase &ﬁiﬂ@xﬁ%ﬁ?plﬁes?m
: V. accepta asic salts are ammonium sa tS,, alka |.meta
R o L TR TR
The yRiRIFBas et s ontventinga inivingsaith) emcarits efdioin etameh(ZnaRkidfng
Al ¥i56f§}ﬁ£ -1.3- edjio i nolanyne, lysine or .
pimﬁ%ﬁlened?amme %ﬁ#ﬁ&’%ﬁ@% gén? gge%%%%?ﬁ? %‘ﬁéﬁ%é%%%{’& SHGPSsOXR rnes
are ligked ipaothahinsushiuty dss taey, hikewiseatrstovi etirth 8 rarmwdlinghge

invoithe AliseiaBeifasan Uidbiatarp §fsjﬁ%§ foe the: Wﬁ&ﬁéﬁﬁ%@% %HH%&%E’ 9%6’&1
atom?ha#:g cﬁg’aturtlca}%l}'/x aBgceptabIe salts and/or for use in 20 non he_rap utic, for
AP IBSR ORI S BPTEAT OWR PPRRtiarsTY SlRrasfb iEagy functional
derivative" used herein refers to any physiologically tolerated derivative of
“« the formula | of the invention, for example an ester, which
A o R AR Aol B SETIE LA FEE ST HRRHGE ABIEIES! Which
15 st (@ifretafyporature and atmospheric pressure. In the context of the present disclosure,

‘& “chemically reasonable radical” in the definition of group A in compounds of the formula |

preferably means groups which have no heteroatom-heteroatom bonds between the individual

members of the groups.

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

application also includes “nonheteroaromatic™ rings.

The compounds of the formuia 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-entiched

mixtures, pure enantiomers, diastereomers and mixtures of diastereomers. The present
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25 indirectly) a compound of the formula | or an active metabolite thereof.

Physiologically functional derivatives also include prodrugs of the

compounds of the disclosure, as described, for example, in K. Okada et

VD 2@MeM3eharm. Bull. 1994, 42, 57-61. Such prodrugs canBiE/Er2607/061213

metabolized in vivo to a compound &f the invention. These prodrugs may

30 themselves be active or not. The compounds of the disclosure may

also exist in various polymorphous forms, for example as WO

2007/093365 PCT/EP2007/001213 14 amorphous and crystalline
discSpraRRBaS fo rthBlemk issola dpphotitio nrsmoitive @ompoundsloThese
isorfiésiel goute aelonoobliliedtbe irnme wetheidha disclasus ﬁ@ﬁﬂ@s&f&l{g}%rsome

aspect of the disclosure. 5 All references to "compound(s) of formula I"
“®*Rereinafter refer to compound(s) of the formula | as described above, and

their salts, solvates and physiologically functional derivatives as

' erein.. Ik radicals or, substituents .Qccur more than once i

P e R D R R & S b o e
initigl s riis dpepetiie prlyi ofiantie suieivhe fenisdécid eppitcdtomsliforental Eheust have

2 pEVRRAIRR P TROMAGd BIRICERARY; Q&V?,&&Qﬁe%ﬂ%ﬁﬂﬁ%\?&&ﬂsﬁ le@é@%éé&%id

following meanings; excepting the following comg_ounds:‘ 15inth
addifinp selfS Rf (be cmppunds eh e pne R PR IS At RamRaaIc ATta sphlaalkyl
hydrachiestc Batanvalkblonniclpnbeabicn), aneulitioantreloalie?- e syl Aadieald, and of

and C(R34)=C(R34") is excluded far the group A, D. C(RI")., 20 RI, RI', RI i
CTBRTIR AR, n%%‘%%ﬁé’e%?ﬂf}’i?f’&?% 3%""6%‘?.@r,qff,géﬁ‘f‘ﬁﬁ‘@ﬁ?’é‘ﬁ%%%oﬁz%ﬁ?hmsulf"mca
fum@CFSluErEEi-E Bedikk yiketiitiniig Jaatico Xyef GG} atlalti S el metdigdsuifonic,
el PRA G oA, G Carsicanlen, OfCacarerdenlol

( 2-’(%)@ yny %‘8 ,a.)-a yFene-( -83?&0%%?@}? ¥ BECCptable basic salts
are GEHioY)salisy ki angta GO O3uCIer nliodi i 20€ Gpalisiuy sOER kg line earth

meRAHIEUIRIbA BESBERRM T ErdChiBlnCEh Pl O 3r Qsteiat8l @ Mrne-
(C|-C4)-alkoxe/-( I- C4)-alkyl, _(C|-C61)-alkyl; . o
Z-hydroxymethyl-1, -propanedioi%: diethanolamine, lysine or ethyienediamine.

Salts with a pharmaceutically unacceptabie anion, such as, for example, trifluoroacetate,
likewise beiong within the framework of the disciosure as useful intermediates for the |
preparation or purification of pharmaceutically acceptable salts and/or for use in

nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any physiologically
tolerated derivative of a compound of the formula [ of the invention, for exampie an ester,

which on administration to 2 mammai such as, for example, 2 human is able to form (directly or

indirectly) a compound of the formula 1 or an active metabolite thereof

Physiologically functiona! derivatives also include prodrugs of the compounds of the disclosure,
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 hot,

The compounds of the disclosure may aiso exist in various polymorphous forms, for example as
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very particularly preferably H, F, Cl, O-(Ci-C6)-alkyl, (Ci-C6}-alkyl; 30
where preferably at least two, particularly preferably at least three or all
radicals RI, RI', RI" and RI" are H. WO 2007/093365

ngf@% .__97/001213 15 R2 H, F, ClI, Br, CF3, CN, OCF3,

(C1-Co)-alkyl, (CI-C4)-alkoxy-(CJ;C4)-alkyl, (CI-C6)- alkyFpRrieaniz213
preferably H, F, CI, 0-(C1-C6)-alkyl, (Cs-C6)-alkyl; very particularly
preferably H. 5 R27 H, (C1-C6)-alkyl; preferably H. x S. to A a bond or a
linker having | to 6 members, where the members are selected from the

amoFiiHE a6@ @m%@%@t%%%@mgoAI?é&%%ﬁ@s %%r@f:& (R34 c?g./mds of

C= C, resulting in a chemically reasonable radical; particu pr‘a:eﬁ:?ruéli

the disHeiiee GF laERERR A T BHneé b diss] avire radiaes mBmie rsrareof the disciosure.
selected from the group consisting of 0, SO2, N(R31), CO, C(R32)(R33),
C= C, resulting Is in a chemically reasonable radical; very particularly
preferably a bond or a linker having | to 5.members, where the members

All refergeteatettfropothé(groffomonisiBtingrefa & @ReNOR3RpIatN(s) of the fonnﬁia I
) ). Cr G _resulting in a chemically reasonable radical, and the
T e R i U B P R

deschiirRéMPrEling 1 to 4 members, where the members are 20 selected from
the group consisting of 0, SO2, N(R31), CO; C(R32)(R33),
C(R34)=(R34"), C=C resulting in a chemically reasonable radical, where

If radicalf OF SPISHEIH E1BY OCGRTRETO B ISE it Hir temprureis op thfckatsiyizl, they

may hdingerthelipied apieding fHamndheaious heGhtnG BHOMRa&GGal or different.
CH2-CH2, 0-CH2, CH=CH-, C(CH3)=CH, CH(OH)-CH2, CH2-CH(OH).
C((CH3)2)- 25 CH2-CH2, C=C, NH-CO, N(CH3)CO, O-CH2-CH2,

The GiabdB-BENMUGIC 2 f PRy Tave ((QEHIsR))-65dne SH6GEAR) Biiwing

measin&H2-C=C, CO-N(CH3)-CH2, N(CO-CH3)-CH2; in particular particularly
pretérably a linker selected from the group: 0, CH2, CH(OH),

excepting the following compounds:

in the case where L is (C)-C;)-alkyiene, B is not an aromatic radical, not a cycloalkyl radical,
not an alk-2-en-1-yi radical and not a cycloalk-2-en-1-yi radical, and CR34=C(R34") is
excluded for the group A,

D CRI"™).

RI,RI", RI",RI'™™
independently of one another H, F, Cl, Bz, OH, CF;, NO,, CN, OCF;3, O-(C-Cg)-alkyl,
(Cy-Cy)-alkoxy~(C1-Ca)alkyl, $-(C;-Ce)-alkyl, (C;-Cg)-alkyl, (Cs-Ce-alkenyl, (C3-Cs)-
cycloalkyl, O-(C3-Cg)-cycloalkyl, (C,-Cg)-alkynyl, (Cy-Cs)-alkylens—(C:-Cy)-cycloalkyl, .
O-(Co-Co)-alkylene-aryl, CO(C,-Cq)-alkyl, (C,-Cg-alkynyl-O(R147;
particularly preferably H, F, Cl, Br, CF;, CN, OCF,, O-(Cr-Ce)-alkyl, (Ci-Cy)-alkoxy-(C;-
Cey-alkyl, (C1-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C,-Cg)-alkyl, (C1-Ceg)-alicyl;

where preferably at least two, particularly preferably at least three or all radicals RI,RI,RI”
and R1" are H.
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RIZLC(R4S);

CO, CH2-CH2, O-CH2, CH=CH-, C(CH3)=CH, CH(OH)-CHZ2,
CH2-CH(OH), C((CH3)2)- CH2-CH2, C=C, NH-CO, N(CH3)CO,
0O-CH2-CH2, CH2-0-CH2, C=C-CH2, O-C=C, 30 C((OH)(CH3))-C=C,
WHBHBY2PE=C, O-CH2-C=C, CO-N(CH3)-CH2, N(CO-CH3y<IH22007rexre13
WO 2007/093365 PCT/EP2007/001%13 16 R31, R34, R34' are
independently of one another H, (C,-C$)-alkyl; R32, R33 5 are
independently of one another H, (C,-C6)-alkyl, OH, O-(C1 -C6)-alkyl. B H,

hyd - - -alkyl -C$)-alkyl - -alk -(C,- -alkyl
R R RE T (e B S A G BT oeplksh (C1-Co

spiiagyclic ring which may comprise 0 to 4 heteroatoms selected from the

group.of,0xygen, nitro r.where the ri stem may
gl A e S S
O-tey e8jcalkilly (@ia4hinloxy-(C,-C4)-alkyl, hydroxy-(C,-C4)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-C6)-alkyl,
N(R42)(R43) or SO2CH3; or where the ring system may be linked to A by
%@irﬁwaﬂv&rré{fér%w H, (C,-C8)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, a 3 to 10 15 membered mono-, bi- or
spirocyclic ring which may comprise 0 to 3 heteroatoms selected from the
gréup of oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by F, CI, Br, CF3, NO2, CN, (C,-C6)-alkyl,

n B T e S R SRR e o

N (FagiiRg3) 61, SO2CHIR3 o UPCERPRD RAG s i - 20(Ridly ) heifk edhtbing in a

bycﬁg{ﬁgﬁp i‘é’a%@ﬁ&’zﬁéti‘éﬁi@ﬂ}/ preferably H, (C,-C8)-alkyl,
(C,-C4)-alkoxy-(C,-C4)-alkyl, a 3 to 10- membered mono-, bi- or

sphEEGEIREHmEeRmER mAgahbHEEED eV DB d it Sansmbesalabrsg teonsaHers are

greefRRidopy e RH5QE @BraRdsUius, BHERIIe SiNGBYSIRD JII&S), C= C, resulting

additionally be substit tied by F, CI, Br, CF3, NOZ2, CN, (C,-C6)-alkyl,

o-[2 RS _,TE:%‘-’&%-%TR%‘@/‘% (C,-C4)-alkyl, hydroxy-(C,-C4)-alkyl,

OX@¢g 1§ AR 3 Iyyshediaa by RE)E Of € |1 flG)-mdkyhg N (R 2)ERBB)OWhere the members

SQZCHBMEIS: the group consisting of 0, SO,, N(R31), CO, CR32)R33), C=C,
resulting in a chemically reasonable radical, and the linker has no groups 0-CG or CO-C;
in particular preferably a bond or a linker having 1 to 4 members, where the members are
selected from the group consisting of O, 80;, N(R31), CO; C(R32)R33),
C(R34y=(R34"), C=C resulting in a chemically reasonable radical, where the linker has
no CO-0 or O-CO groups;
in particular very preferably a bond or a linker selected from the group: Q, CH,, CH(OH),
CO, CH-CH3, O-CH;, CH=CH-, C{CH;3)=CH, CH(OH)-CH3, CH,-CH(OH), C{(CH;),)-
CH,-CH;, C=C, NH-CO, N(CH3)CO, O-CH,-CH,, CH,-0-CH;, C=C-CH,, 0-C=C,
C((OH)(CH;))-C=C, C((CH;3)p)-C=C, O-CH;-C=C, CO-N(CH3)-CH,, N(CO-CH;)-CH,;
in particular particularly preferably a linker selected from the group: O, CH,, CH(OH),
CO, CH,-CH,, O-CH,, CH=CH-, C(CH;)=CH, CH(OH)-CH;, CH,-CH(OH), C({CH1))-
CH,-CH,, C=C, NH-CO, N(CH3)CO, O-CH,-CH,, CH,-0-CH,, C=C-CH;, O-C=C,
C{OH)CH3))-C=C, C((CHj;);)-C=C, O-CH,-C=C, CO-N(CH;)-CH,, N(CO-CH;3)-CHy;

where
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R35, R36, R37, R38, R39, R40, R41, R42, R43, R43' independently of
one another H, (C,-Cg)-alkyl; 30 or R38 and R39, R42 and R43 form
independently of one another optionally together with the nitrogen atom to

W\ng §007/093365 PCT/EP2007/001213 17 they are %‘}%%90%%&3
ere

ring which, apart from thg nitrogen atom, may a SO ‘comprise
0-1 further heteroatoms from the group of NH, N-(Ci-C6)-alkyl, oxygen
and sulfur. 5 In an embodiment of the present invention, B is: B H,
N(R35)(R36), hydroxy-(C1-C4)-alkyl, (C1-C8)-alkyl,

R31((§|3§34z)3alkoxy (C1-C4)- aIkyI (C2-C8)-alkenyl, (C2-C8)-alkynyl, a 3 to

10-me ber 0-, bi-, |- rs yclic nonaromatic ring which may
cSHiphEd 38”5?1%8 SRS ABRHE'S é%t égf}rg}%yt[;le group of oxygen, nitrogen

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

321@% more of the following substituents: F, Cl, Br, CF3, NO2, CN,

-C6)-alkyl, O-(C1-C8)- alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
hy dgepoaaiy-efiopk enaha@ORRFS« S REE)(RED) Cryaliotky,
COO(R40) N(R41)CO(Ci-C6)-alkyl, N(R42)(R43), SO2CH3, SCF3 or
é%)g) -alk (¥1 or where the ring system may be linked to A by =C(R43'

=C
y@‘fb%kxtgj(ﬁpﬁ (@ﬁ-@@)aéw (C1-Cy)- a!kyl (Cy-Cy)-al eny!
(()chéljadhggﬁ!ﬁ(@ lﬁgbﬁﬂﬁﬂbé% ﬁ?}ﬁiﬁ)iﬁl@%{r&@%’rﬁgﬁ@wm n@ay? dnlprise
ered mono | SpPIrpcyclic nonaromati¢ rin

o B e B P RS FURAGD B Sl e fp rin
angssuifuraywdugiectinélyibg systenediay Bddithn 815, eOsuBsttde Oy ky CO-(C;-
Br;
S S A R oo, ooy 07,

CONRBRIRS9), W%ﬂyC@@tﬁﬁﬂhdﬂMR@@ﬁ@@@hatkw -BIRAZRB43) or

Nwa@@m@%%@ Fehak j @&%H!@Qi%aﬁ{ lmked to A by
=C(R43'); particularly rably droxy-%@ g)nalkyl Cl -C8)-alkyl,
(RGP G th (oAb a3 (0 10-

Spisemye e RERRFOBIASICs IReL YNE iR ayhiCR ERRYISenth HR3NB R IRAIISM selected

se, ecte from th of oxygen, nltr en.and sulfur, where the r

ST M ATy U SHECRIA A POET B sy NG Ehg Qaorals b
substituted by F,Cl, Br, CF;, NO,, CN, (C;-Cﬁ} -alkyl, O-{C-Cy)-alkyl, (Ci-Cy)-alkoxy-
(C-Cy)-alkyl, hydroxy-(Cy-Cq)-alkyl, oxo, CO(R37), CON(R3I8}R39), hydroxy,
COO(R40), N(R41)CO(C,-Cy)-alkyl, N(R42)(R43) or SO,CHj; or where the ring system
may be linked to A by =C(R43"});
very particularly preferably H, (C;-Cy)-alkyl, (C1-Ca)-atkoxy-(C-Cs)-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, Cl, Br, CF3, NOy, CN, (Ci-Ce)-alkyl, G-(C-Cy)-alkyl, (C;-Cq)-alkoxy-
(C;-Cq)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo, CO(R37), hydroxy, N(R41YCO(C,-Cg)-alkyt,
N{R42}R43) or SO,CH;; where

R35,R36, R37, R38, R39, R40, R41, R42, R43, R4}’

ar

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

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to which
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25 C6)-alkyl, O-(Ci-C8)-alkyl, (C]-C4)-alkoxy-(Ci-C4)-alkyl,
hydroxy-(Ci-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(Ci-C6)-alkyl, N(R42)(R43) or SO2CHS; or where
e rinmosystem may be linked to A by =C(R43"); very particubartygp2007/001213
preferably hydroxy-(C1-C4)-alkyl, (Gf-C8)-alkyl, (C1-C4)-alkoxy-(Cj-
C4)-alkyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic ring
which may 30 comprise 0 to 3 heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the ring system may additionally be
suﬁs&maféacagqﬂ A O hes By Yo apeit feomy i pitrogen atom, may also
(Cibeipratkoxyriiee A9 tadbatomy drenyHEd 61 vl il oxeC CQIRBAY, Wiken and
2007/093365 PCT/EP2007/001213 18 hydroxy, N(R41)CO(C | -C6)-alkyl,
CH3; in particular preferably (C1-Cg)-alkyl, hydroxy-(C1-C4)-alkyl,
(C1-C4)-alkoxy-(C1-C4)- alkyl, a 3 to 7 membered monocyclic

In og%gmgggsré@ gv‘}é\l‘}]égg]mﬁg gagﬁpgsg 0 to 3 heteroatoms from the group

here the 3-7 membered ring may 5 additionally be

B subsRAGIR6). Brderol) Ay RlbrGOCEN ML (EEay-aliiony @uiCa)-alkyl,

CAxaliog. iyehaxyc(C:S Ak iyl a0x@ TR YeiRinastisuIsL Vﬂyoprs%t%wc
(Ci-Cs)-alkyl, hydroxy C1-C4) aIkyI (Cj-C4)-alkoxy- (CI C4)-alkyl, a

mKBEYRME G SR N G SBREEIHE h AT GRETIR 3 oo¢sR e i ione of

M &%&Gﬁ&d@ﬂﬂn& sQfGr Ihahkare the; Bngesy siemradabasiditionatbytheted by one

RS At P T OB e oar RSy Gkl (CCor

(CRHGB) ¢ElkGh Hayknayey el 2C1)- & 1Y ali o6 @-(C1Sa)-alkpkpx (CAOGD 7alkyl, a

MAAGRYRAG RO ARGy TRDERIEIBS ToRx eSO UR; Likyl, NR42)(R43), SO,CH;,
SCF; or S-(C-Cg)-alky!; or where the ring system may be linked to A by =C(R43");
preferably H, hydroxy-(Ci-Ca)-alkyl, (Ci-Cy)-alkyl, (Ci-Cyr-alkoxy-(Ci-Cy)-alkyl, (Co-
Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic
ring which may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by F, Cl, Br, CF;, NO;,
CN, (C-Cg)-alkyl, O-(C,-Cg)-alkyl, (C;-Cy)-alkoxy-(C-Cq)-alkyl, hydroxy-(C,-Cy)-alkyl,
0x0, COR37), CON(R38)}(R39), hydroxy, COO(R40), N(R41)YCO(C-Ce)-alkyl,
N({R42)}R43) or SO,CH;; or where the ring system may be linked to A by =C(R43");
particularly preferably H, hydroxy-(C-Cg)-alkyl, (C,-Cg)-alkyl, (C)-Cy)-alkoxy-(C,-Cs)-
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, O«(C,-Cyg)-alkyl, (C,-Cy)-alkoxy-(C-Cq)-alkyl, hydroxy-(C;-Cy)-alkyl, oxo,
CO(R37), CON(R38)}(R39), hydroxy, COO(R40), N(R41)CO(C,-Cq)-alkyl, N(R42)}(R43)
or SO,CHj; or where the ring system may be linked to A by =C(R43");
very particularly preferably hydroxy-(C,-Cy)-alkyl, (C;-Cyg)-alkyl, (C-Cs)-alkoxy-(C;-
Cq)-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 additionaily be substituted by F, Cl, CF;, (C,-Cg)-alkyl, O-
(C)-Cy)-alkyl, (Ci-Cq)-alkoxy-(C-Cyq)-alkyl, hydroxy-(C,-Cy)-alkyl, oxo, CO(R37),
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COC where the ring system may additionally be substituted by F, Cl,
(Ci-C6)-alkyl, 0-(C1-C3)- alkyl, hydroxy-(Ci-C4)-alkyl, oxo, hydroxyl; WO
2007/093365 PCT/EP2007/001213 19 where R35, R36, R37, R38, R39,
42, R43, R43' have the meanings mentioned

Vf?) Qﬁ’%&zﬁ(wzp (CH2)3. Q N(R&3")(R54"), a bi-, tri- or s,purocyc:?“l’"g‘”213
saturated or partly unsaturated ring structure having one nitrogen atom
and 0-3 further heteroatoms selected from the group of N, 0 and S, where
the rings of the structure may be spiro-linked, fused or bridged, and where

1GhthieckineRIBOOTEYR & gubstituteddy,one or more of the following

substltue 3, CN, OCF3, oxo,
(e %ﬁe(g‘%éi)(%ik%} e&yggydgw Q‘ch% éik%?ﬂ -alkoxy-(C1-Cy)-
(Cﬂk@ﬁ)%aﬂwﬁmﬁ@(rﬂmbK@Mbﬁﬁ%a@tﬁﬁgﬁ@ﬁ@r(Rﬁ@ HERABID 10 3

R4 Where 3 flh%i ﬁ«&&%ﬁ%‘ 5 R glefnd%%”dfgﬂgmay

one another H, (Cl- partic afly pre era
|n@é®éﬁd@+vt|§ecwbﬁ'éx@mbbﬁéﬁr 611C2;3)4IRU - mmeime(@er@emn;o@y «(Cy-

one, pmy@e{; F( &:- &g)lag; p gj&yl Q,%(R49)(R50) N(R51)CO(R52),
N(R53)(R5 02(R55 SO Me, CN, a 3-10 membered nng@ystem 25

halREFBF a8 Bt ars i Cerdone britarétp PRk afierS ley-(Cr-
may)heisybstisies Qi ape.asmancaiat hafallawinms gastguents: F, Cl, Br,
CF3, (CI-Cg)-alkyl, 0- (CI-C8)-alkyl, (CI-C4)-alkoxy-(C1-C4)-alkyl,

CO(R56), oxo, OH; R49, R50, R51, R52, R55, R56 30 are independently

of one another H, (CI-Cs)- alkyb or R49 and R50 WO Zﬁmj93365

PCT/EPZOO?/OO%S < 7 N

o ¢
O OIRe;
. ,

where the ring system may additionally be substituted by F, Cl, {(C;-Ce)-alkyl, O- (C]«-Cg}-»

Co [» Lr

alkyl, hydroxy-(C;-Cy)-alkyl, 0xo0, hydroxytl;
in particular particularly preferably (C,-Cs)-alkyl, hydroxy-(C,-Cq)-alkyl, (C;-Cy)-alkoxy-

(C1-Cyq)-alkyl, a monocyclic nonaromatic ring seicted from the group:

A O
0O O

where the ring system may additionally be substituted by F, Cl, (C,~C¢)-alkyl, O-(C,-Cs)-

alkyl, hydroxy-(C,-Cy}-alkyl, oxo, hydroxyl;
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20 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,

WS C8paakyl, oxygen and sulfur; 5 R53, R53' are independaentispofoonai2is
another H, (C1-Cg)-alkyl, (C(R58)(R59))q R60, (C1-C4)-alkoxy-(Cj-
C4)-alkyl, (C3-C8)-alkenyl, (C3-C8)-alkynyl, CO-(Ci-C8)-alkyl,
CO-(CH2)0'-O-(C1-C6)- alkyl, CO(C(R61)(R62)),N(R76)(R77); to R54,

R54" are: independently of one another (CI-C8)-alkyl, (C(R58)(R59))q

R60, (CI-C4)-alkoxy-(Cl- C4)-alkyl, (C3-C8)-alkenyl, (C3-C8)-alkynyl; or

whte RapRBEAIT RS, arnd, Rad, form paeferahr 100RiNE iy itheHASh tFRGRBned
batom to which they 15 are bonded a 4 to 10-membered mono-, bi- or

splrocycllc ring which, apart from the nitrogen atom, may comprise 0 to 3
addltlonal heteroatoms selected from the group of oxygen, nitrogen and

L SUELH’ }p %%CHC ring system may additionally be substituted
%i @, % “alkyl, O-(C1-C8)-alkyl, (CI-C4)-alkoxy-(CI-C4)-

aIkyI hydroxy (Ci-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,

]PER@ N}<B167t)pg‘( 1&08@ ;@BEYMMBQP%%?P&Q%&%@H@ structure
-C6) alkyl; R53, R54, R53', R54' are very particularly preferably

PRI BPEE SR (& Sy BRSO SIResBiRsb iR group of N, O
(C afpalkewte ﬁn@@fa{kﬂmﬁﬁ@&@@eleaéﬁd‘qme@q@wﬁwimg@@ and where

nitrogen atom to wh| .are honded a4tol ered no bi-
splr%gcyc c F’r%egmwrﬁag “%er#fﬁé’ MittOFER S gflﬂn eég 95:% ‘BP denty: % OH,
2 aaﬂjtlsmm@ﬁe,romcsoﬁ}«s&eﬂ?emmmm{ﬁe)@mwﬁo@geﬁsyﬁu(r@géa) akd, (Cy-

suI&uS M%?? 33'% Eegedligg &II?IQ?@% C{%{g@ Qgﬂ't'ﬁﬁ‘?‘lﬁf@&ﬁy&s '{Hk%d))p-mg;

(CIYd}ﬂl)ealkoxy (C1-C4)-alkyl, hydroxy-(Cl-C4)- alkyl oxo, CO(R64),
hydroxy, N(R67)CO(CI-C6)-alkyl, or S02(CI-C6)-alkyl; 30 0' 0, 1, 2, 3;
partlcula ly referably 0 or 1; very particularly preferably 0; WO
R430677b95363 P¢)EP20071001213 21

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

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

R47,R48
are independently of one another OH, F, O-(C,-Cqg)-alkyl, CON(R49)(R50),
N(R5TYCO(RS52), N(R53)(R54), CO»(R55), SO;:Me, CN, a 3-10 membered ring system
having 0 to 3 heteroatoms selected from the group of N, O and S, which may be
substituted by one or more of the following substituents: F, Cl, Br, CF;, (C,-Cy)-alkyl, O-
(Ci-Cg)-alkyl, (Ci-Cq)-alkoxy-(C,-Cq)-alkyl, CO(RS56), oxo, OH;

R49, R50, R51, R52, RS5,R56
are independently of one another H, (C,-Cg)-alkyl;
or

R49 and R50
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R58, R59 are independently of one another H, (Ci-C6)-alkyl, OH; R57,
R61, R62, R64, R65, R66, R67, R69, R70, R71 5 are independently of
one another H, (CI-C6)-alkyl; or R69 and R70 form optionally together

“)%i% he,pifrogen atom to which they are bonded a 5-6 me?gg qmr{i} %01213
which, apart from the nitrogen atomgmay also comprise 0-1 further

heteroatoms from the group of NH, N-(Ci-C6)-alkyl, oxygen and sulfur; q, r
are independently of one another 0, 1, 2, 3, 4, 5, 6; R60 is OH, F,
O-(CI-C6)-alkyl, CN, COO(R78), N(R74)CO(CI-C6)-alkyl, N(R76)(R77), 15

CONRFRURITB o 204G GIaYb BrlA R RAIa RO AR bBHdRN a 5-6

spirocyclic, rin wh_i%h may_comprise one or more heteroatoms from the

gfaaﬁ‘%ﬁ*‘fxﬁ‘,reﬁ SRe AR s ARSI rNG LY commsmsd rhdnder

substttents Svahths drodpl oBRION; (CR8 ND&: Gy b GIndB s 1%

O-(Ci-C6)-alkyl, (Cr-C4)-alkoxy-(Ci-C4)-alkyl, S-(CI-C6)-alkyl, (Ci-C6)-

alkyl, (C2-C6)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-CS)-cycloalkyl,
R33@3XLBrcycloalkenyl, 20 O-(C3-Cg)-cycloalkenyl, (C2-C6)-alkynyl,

N¢ L y ; bly.is OH, .~

F e R A b L ey Pt

memisdrdefrioha-2lsrst Spirbeyaliey At Yirich rhayaloth SisEEhR 0P rifords)-

h@]@;@@@(@(ﬁmm@)gﬁmmgkmyp and S, and the 3-12 membered may
comprise ring further 25 substituents such as F, Cl, Br, OH, CF3, NO2,

CN, OCF3, oxo, O-(Ci-C6)-alkyl, (C1-C4)- alkoxy-(CI-C4)-alkyl,
R54@I5@&@ralkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, N(R76)(R77) and

o SR e PR S G AR oo
206071988365 RETRADOAZO00)2 By 2,
or
R353 and R54 or R53’ and R54” form preferably together with the nitrogen atom to which they
are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen ator, 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;-Cy)-
alkyl, hydroxy-(Ci-Cq}-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N{RO6TYCO(C-Cg)-alkyl, N(R69HRT70) or SO:(C-Cy)-alkyl;
R53, R54, R53°, R54" are very particularly preferably:
indepen&ently of one another (C,-Cg)-alkyl, (C(R58)(R59))4-R60, (C-Cq)-alkoxy-(C,-
Cq)-aikyl; or R33 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, CFy, (C-Cg)-alkyl, O-(C-Cy)-alkyl, (Ci-Ca)-alkoxy-(C-Cs)-alkyl, hydroxy-(Ci-Cy)-
alkyl, oxo, CO(R64), hydroxy, N(R67yCO(C;-Cg)-alkyl, or SO(C;-Cg)-alkyl;

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

Woup skl N-(Ct-C6}-alkyl, oxygen and sulfur. 5 In a furthrrr/er2o07/001213

embodiment Q is: Q a bi-, tri- or spifdcyclic saturated or partly unsaturated

ring structure having one nitrogen atom and 0-3 further heteroatoms

selected from the group of N, 0 and S, where the rings of the structure

may be Spiro-linked, fused or bridged, and where the ring system may be
Rsﬁdéabstituted by one or more of the following substituents: F, OH, CF3,

CNréQfdeperaiat 0-o(Gre Sxaaisy I (@1,-C4)-akoxgH{C)-C4)-alkyl,

(C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)- alkynyl, CO(R44),

(C(R45)(R46))0-R47, CO(C(R45")(R46")P RA48; where the radicals and
RimaeesRIRRIBORIBSRUD, R4%'RRAAHA8, 0 and p have the 15

afqrermanti i r.Qy Ina preferred embodiment, Q is: Q
N%%@%%%%ﬂ%ﬁ%&ﬁ%ﬁéﬂ rbgﬁ?r\f?q l;Jrﬁﬁ\ii,Rss' iv N \R53, \R53' 20

O where the groups may, apart from R53', each optionally be substituted by
R60RRJAEmore of the radicals F, OH, oxo, (C1-C$)-alkyl, O-(Cj-C$)-alkyl,

(C1-C4)-alkoxy-(C1-C4)-alkyl: the groups are preferably unsubstituted;
WE RO BERTRP 0T IS YT [rtRIuRr K oIR8AY G a
gronnseted ieakfociin iy aREGHdh NO NS nvuhene the geowam iy (apartther

from, ReSs-S2ER.QRLionally, begybRtiiuted by ne ormore of ifur:
q.r are independently of one another 0, 1, 2, 3,4, 5, 6;

R60 is OH, F, O-(C;-Ce)-alkyl, CN, COO(R78), N(R74)CO(C-Cg)-alkyl, N(R76)(R77),
CON(RT72)R73}, SO4(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 §, and the 3-12
membered ring may comprise further substituents such as F, Cl, Br, OH, CF;, NO,, CN,
OCF3, oxo, O-(Cy-Ce)-alkyl, (Cy-Co)-alkoxy-(C-Ca)-alkyl, $~(C,-Ce)-alkyl, (C,-Cg)-
alkyl, {Co-Ce)-alkenyl, (C3-Cy)-cycloalkyl, O-(C;-Cy)-cycloalkyl, (C3-Cg)-cycloalkenyl,
O-(C35-Cy)-cycloalkenyl, (C3-Co)-alkynyl, N(R76)(R77), COO(R78), SO2(C,-Ce)-alky!
and COOH,;
preferably is OH, F, G-(C,-Cg)-alkyl, N(R74)CO(C,-Cq)-alkyl, SO2(C,-Cq)-alkyl, 3-12
membered mono-, bi- or spirocyciic ring which may comprise one or more heteroatoms
from the group of N, O and §, and the 3-12 membered may comprise ring further
substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;, oxo, O-(C|-Cg)-alkyl, (C;-C4)-
alkoxy-(Cy-Cq)-alkyl, (Ci-Cgl-alkyl, (C-Co)~alkenyl, (Ca-Ce)-alkynyl, N(R76}R77) and
SOy(Cy-Ce)-alkyl;

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

R72 and R73, R76 and R77



5 the aforementioned radicals; the groups are preferably unsubstituted;
particularly preferably a group selected from 6DN R53' N NO \R53' where
the groups may, apart from R53', each optionally be substituted by one or

Qf g Elge aforementioned radicals; the groups are prefe
“{Jgnsgz)%tﬁut%d; 10 very particularly pggferably N R53, where heyﬁ%’éﬂ"ﬁ"‘m"é%/lf

apart from R53', in each case optionally be substituted by one or more of
the aforementioned radicals; the groups are preferably unsubstituted; 15
in which the radicals R53' and R54' have the following meanings: R53' H,

Eg%ng?d@#fﬁk{&?(@éiﬁ%?ﬂﬁ?ﬂa%Qi()gfﬁé@i@%tf@ﬂe%g’é&ﬂiom to which

-C9%)-alkenyl, -C3)-alkynyl, CO-(C1-Cq)-alkyl, .

CBE S BRI E SB 0b S BB BT P 2
CAEHRBIRB2NNKRFOURTY JrdrDeich rdGleCYHaMYIC -Cg)-alkyl, oxygen and
(Cél%STS)(RSQ))q-RGO, (Ci-C4)-alkoxy-(CI-C4)-alkyl, (C3-Cqg)-aikenyl,

(é -(]L{g)-alkynyl; 5 or R53' and R54' form preferably together with the
5 nitrogen atom to which they are bonded a 4 to 10-membered mono-, bi-

Tn a Ph-ORFQEMAIG G which, apart from the nitrogen atom, may comprise 0 to
3 additional heteroatoms selected from the group of oxygen, nitrogen and

Q sifkin, Wherenkecheiefseyeird ARBREY R ErARENCd A sHath B dalipz arsatrogen
bytomGhd3r, L kHeShdAidal stlebed fratktheQrifapSFO¥;alkfld S, where the rings

(CjzG4)-alkoxy-(Ci-C4)-alkyl, roxy-, (Ci-C4)-alkyl, oxo, CO(R64),
OB R S OB K A ek TRgRE Sstem may be
10 N §RG8 ) RADyamS 02 (ite CHlalljio Wing sudsdivanes pFefelialtliy;, CN, OCF;, oxo, O-
(C]-Cs)-—aikyl, (Cl—C4)-aIkoxy—(C;-C4)~alkyl, (C,-Cg,)—alkyl, (CszG)-alkenyl, (C2~C5)~
alkynyl, CO(R44), (C(R45)(R46)),-R47, CO(C(R45}(R46")),-R48;

where the radicals and indices R44, R45, R45°, R46, R46°, R47, R48§, o0 and p have the

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

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

\ bj
é N di)
q < 1(— N
N&Rsa‘ ¢ N
N \Rss'
R 53

where the groups may, apart from R537, each optionally be substituted by one or more of
the radicals F, OH, oxo, (C,-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-Cs)-alkoxy-(Ci-Cy)-alkyl; the
groups are preferably unsubstituted;

20



independently of one another (Ci-C8)-alkyl, (C(R58)(R59))g-R60,
(Ci-C4)-alkoxy-(Ci- 15 C4)-alkyl; or R53' and R54' form together with the
nitrogen atom to which they are bonded a 4 to | 0-membered mono-, bi-
WoSPiroessstie ring which, apart from the nitrogen atom, may BOgRiser@otn13
2 additional heteroatoms selected fré the group of oxygen, nitrogen and
sulfur, where the heterocyclic ring system may additionally be substituted
by F, ClI, Br, CF3, (Ci-C6)-alkyl, O-(Ci-Cg)-alkyl,
(Co-C4)-alkoxy-(C1-C4)-alkyl, hydroxy 20 (Ci-C4)-alkyl, oxo, CO(R64),
hydroxy, N(R67)CO(Ci-COalkyl, or S02(Cj-C6)-alkyl; 0'0, 1, 2, 3, 4, 5, 6;
prefedatllyi ONIR 23 IRt culadyoppatdeaiely foat 1; very particularly
preferably 0; 25 R58, R59 independently of one another H, (C1-C6)-alkyl,
OH; R61, R62, Rb4, R65, R66,R67, R69, R70, RY1 30 independently of
one another H, ¢(CI-C6)-alkyl; orlR69 and R70 WQ 2007/093365

. Iy 53'
nitrogen atom, nay also compri rther heteroatomns Tr8m the group
of NH, N-(CP-C6)5§H¢yI, oxygen and sulfur; 5 g, r independently of one
another 0, 1, 2, 3, 4, 5, 6; R60 OH, F, O-(CP-C6)-alkyl, CN, COO(R78),
N(REW@O%)WYEW(R?U zaﬂ@ﬁ(ﬁﬂ@)ﬁzaﬁbfnmmd byhonﬁ or more of
S0R(CR-C 12 membered mono irogyclic ring whic
ma%gc%fmpﬁggqgﬁe%fi cr%%nge% fOOME F%%r?%é{ Ftl 6?%&0 and S, and
th@@l@iiiﬂmm&wawgmmﬁnse further substituents such as, F,
Cl, Br, OH, CF3, NO2, CN, OCF3, oxo, O-(Cj-C6)-aIkyI,

(C3-Cg)-cycloa Ikynyl,
N(R76)(R77), C ( pre %erably OH,
F, CN, O-(C1- Ca)a-alkyl N(R74) O(CP=C6)-alkyl, SO2¢et- \ﬁa kyl, 3-12
R
where the groups may, apart from R53", each optionaily be substituted by one or more of

the aforementioned radicals; the groups are preferably unsubstituted;

very particularly preferably

N\
53
where the group may, apart from R53’, in each case optionally be substituted by one or

more of the aforementioned radicals; the groups are preferably unsubstituted;

in which the radicals R53” and R54” have the following meanings:

R337 H, (C-Cy)-alkyl, (C(RS8}R59))4~R60, (C1-Cq)-alkoxy-(Ci-Cq)-alkyl, (C3-Cg)-alkenyl,
(C3-Cy)-alkynyl, CO-(C-Cy)-alkyl, CO-(CH3)o-0-(C;-Ce)-alkyl,
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20
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30

membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, 0 and S, and the 3-12 membered ring
may comprise further substituents such as F, Cl, Br, OH, CF3, NO2, CN,

0-(CP-C6)-alkyl, (C1-C4)- alkoxy-(C1-C4)-alkyl, (CP-C6)-alkyl
“%%@é%%%nw, (C2-C6)-alkynyl, NgR76)(R77) and 20 soi%'i@f%&é{'ﬁ%y 3

particularly preferably OH, F, O-(CP-C6)-alkyl, N(R74)CO(CP-C6)-alkyl,
S02(C1-C6)- alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
may comprise one or more heteroatoms from the group of N, 0 and S,
arOiegIGs reehaiesh (g ynay comprise further substituents such as
F, CI, Br, OH, CF3, NO2, CN, OCF3, oxo, O-(C1-C6)-alkyl, 25
(C1-C4)-alkoxy-(Ci-C4)-alkyl, (Ct-C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, N(R76)(R77) and S02(CP-C6)-alkyl; very particularly

R 543 fiératsly) @iy H GREDEB) RO N(RTAGO(CHOB)-alkdik SO RIS Ls)-alkenyt,

C%@@g)!_laﬁy;gi’membered mono-, bi- or spirocyclic ring which may
comprise one or more heteroatoms from the group of N, 0 and S, and the

OF 3-12 membered ring may 30 comprise further substituents such as F, Cl,

R53BEn@RE L Fo3mheZerfNs 9fettdr QX 18k (RpEBtéikYh which they are bonded a 4 to

(Cj-C4)-alkoxy-(Ci-C4)-alkyl, (C1-C6)-alkyl, (C2-C6)-alkenyl,

(d'?_-@ésrz 1 e 02 (B AN S0 OPABG R e nitrogen atom, may
P CHER200%/0 @d &3 n2hRFABaRNS s Bte RYéin Rt lgrRifSoinsiependentlyeftind
0 nother t-Ca)-alkyl, or R72 and R73..R7 d R77.5 far

: %%lﬁlr, &h%rﬁ%c(getergg Cil ring psﬁsc'}ﬁ%]llrf/l% éu:? 1t10na?‘f{2ﬁ é@?ﬁ?&&&%@tgmqo&,

ndependently of one another ether w

V\/.ﬁiEh NReyCafe(Bofdeallay 5-@'%@5&&% lritdgy Whietk agya(€ fronr dhel, hydroxy-
nigogen. MM oﬁ@b&ﬁi&f?@tﬂ@é@@@)@f&&m@%@?r%@%I'S?ﬁ‘u%%)@@&ﬂ-cﬁ)_

f :
of NH, N-(C,-CE)-alkyl, oxygen and ‘sulfur. 10 In the case where L Is
(LB PNREAYRE OBos hiegottatic radical, not a cycloalkyl radical, not

RSARak-Zreprdfylagdical and not a cycloalk-2-en-I-yl radical, and

*

0

R RS 4 5 oL o SOt A 8y (R 59, R60, (Cr-Ca-alkoxy-(C,.-
Ca)-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-Cy)-alkyl, O-(C;-Cg)-alkyl, (C~Cy)-alkoxy-(C-Cy)-alkyl, hydroxy-
(Cy-Cy)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C-Ce)-alkyl, or SO,(C-Cs)-alkyl;

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

R58, R59

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

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

or

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

R6% and R70
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In a preferred embodiment, the present disclosure relates to compounds
of the formula I, in 15 which O-L-Q is: Q X54. Rte' N 'N R53, ~R53' N
R53, Q N N-R53, 20 WO 2007/093365 PCT/EP2007/001213 27 O-L-Q
woorereeaisiss O O/ O 6NO N,R53'N R53,! O-L-Q is furthergareferaiohyoc13
O C_.. R54. R54. R53'R53' 5; O45Q is particularly preferably: O' N
R53' to in which the radicals R53' and R54"' have the following meanings:
R53' H, (C1-C8)-alkyl, (C(R58)(R59))q R60, (Ci-C4)-alkoxy-(C1-C4)-alkyl,
(C3-Cg)- aIkenY (C3-C8)- alkﬁ/nyl CO-(C1-C8)-alkyl,
do&q'_q)? ©voel (@g@lee)r gﬂ&nt e nitrogen atom to whic they are bonded 2 5-6

membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

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

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

R60 OH, F, 0-(C;-Cg)-alkyl, CN, COORTS), N(R74)CO(C,-Cg)-alkyl, N(R76)RTT),

CON(RT2)R 73}, SO3(C-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which
may comprise cne 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-Cg)-alkyl, {C1-Cy)-alkoxy-(Ci-Cq)-alkyl, S-(C1-Ce)-alkyl, (C-Ce)-
alkyl, (C2-Ce)-alkenyl, (C3-Cy)-cycloalkyl, O-(C;3-Cg)-cycloalkyl, (C;-Cg)-cycloalkenyl,
Q-(Cg-Cg)»cycloalkenyk, (Ca-Cg)-alkynyl, N(RT6)}RTT), COO(RT8), SO{C,-Cg)-alkyl
and COOH;

preferably OH, F, CN, O-(C;-Ce)-alkyl, N(R74)CO(C-Ce)-alkyl, SG,(C;-Ce)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
from the group of N, O and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, OH, CF3, NO;, CN, OCF;, oxo, O-(C;-Cg)-alkyl, (C;-Cq)-
alkoxy-(Ci-Cq)-alkyl, (C,-Ce)-alkyl, (C3-Cq)-alkenyl, (Ca-Cg)-alkynyl, N(R76)(R77) and
SO,(C;-Cg)-alkyl; .

particularly preferably OH, F, 0-(C,-Cg¢)-alkyl, N(R74)CO(C,-C¢)-alkyl, SO4(C,-Cg)-
alkyl, 3-12 membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may comprise
further substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;, axo, O-(C;-Cg)-alkyl,
(Ci-Cy)-alkoxy-(C-Cy-alkyl, (Ci-Ce)-alkyl, (C2-Cg)-alkenyl, (C;-Cg)-alkynyl,
N(R76)R77} and SO,(C-Cg)-alkyl;

very particularly preferably OH, F, O-(C,-Cg)-alkyl, N(R74)CO(C;-Cg)-alkyl, SO(C;-
Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which may comprise one or
more heteroatoms from the group of N, O and §, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;, oxo, O-(C;-
Ce)-alkyl, (Ci-Cy)-alkoxy-(Ci-Cq)-alkyl, (C)-Cg)-alkyl, (C3-Ce)-alkenyl, (C5-Ce)-alkynyl
and SO;{C,-Cy)-alkyl;
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15

20

CO(C(R6I)(R62)),N(R76)(R77); 15 R54'H, (C1-C8)-alkyl,
(C(R58)(R59))gR60, (C1-C4)-alkoxy-(C 1-C4)-alkyl, (C3-C1)-alkenyl,
(C3-C8)-alkynyl; WO 2007/093365 PCTIEP2007/001213 28 or R53'and
referably together with the nitrogen atom to which they are
wg(?&r%éacf% to | O-membered mong, bi- or spirocyclic ring Wﬁﬁﬁ‘ﬂuﬁ
from the nitrogen atom, may comprise O to 4 additional heteroatoms
selected from the group of oxygen, nitrogen and 5 sulfur, where the
heterocyclic ring system may additionally be substituted by F, Cl, Br, CF3,
R72NO2, 16M, £56:GGr atled, 0-(CI-Cg)-alkyl, (Cs-C4)-alkoxy-(C,-C4)-alkyl,
hydroxy (CI C4) aIkyI oxo, CO(R64), CON(R65)(R66), hydroxy,
c%ﬁ’ﬁ?ﬁfy K gReTsERstes Bef-amyalNiR69)(R70) or SO2(Ci-C6)-alkyl:
or R53', R54' are preferably 10 independently of one another (Ci-Cg)-alkyl,

R72 %_n (;5#9 , (C1-C4)-alkoxy-(Co- C4)-alkyl; or R53" and R54'
orm tagether wi ' the nitrogen atom to which they are bonded a 4 to

| Gorme m@@mﬁmﬁmoﬁ pb&mﬁm;opﬁo?aﬂ@&y&iehwﬁﬁ%&mﬁg&%ﬂ%ﬁg%ich
itional heter elected from the

group of oxygen, nitrogen an I[fur, Wha re't
.nﬁwaaw@ohér@hsék@tmmdrw 1BeRer@ip lf,l‘@FN «(Ci- .C@)aﬁﬂjtyloxygcn and
Onigi:Ca)-alkyl, (Ci-C4)-alkoxy-(C1-C4)-alkyl, hydroxy- (C1-C4)-alkyl, oxo,
CO(R64), hydroxy, N(R67)CO(Ci-C6)-alkyl, or S02(C1-C6)-alkyl; o' 0, 1,
2,3,4,5, 6; preferably 0, 1, 2, 3; particularly preferably O or I; very

In thaa&ﬁehb}hé{‘y Lpre(efabeQkﬁ@nR%zsR}%Q dnGensadenty.of ane %9&3&% Tradical,
ot aS'xC )aI $ 61, R62, R64, R65, R66, R67, R69, R70, R71

ts en R FIGIop sy regipal. and C€R34)“C(R34 )is
ﬂxcludcd for t.hc grcup Al

In a preferred embodiment, the present disclosure relates to compounds of the formulz I, in
which O-L-Q 1s:



R69 and R70 form optionally together with the nitrogen atom to which they
are bonded a 5-6 WO 2007/093365 PCT/EP2007/001213 29 membered
ring which, apart from the nitrogen atom, may also comprise 0-1 further
Wetetgaeids from the group of NH, N-(Ci-C6)-alkyl, oxygen &qd/8ubed?/epipi3
independently of one another 0, 1, 223, 4, 5, 6; 5 R60 OH, F,
O-(Ci-C6)-alkyl, CN, COO(R78), N(R74)CO(Ci-C6)-alkyl, N(R76)(R77),
CON(R72)(R73), S02(Ci-C6)-alkyl, 3-12 membered mono-, bi- or
O_Ep@'?sc rclji%rgg]  which may comprise one or more heteroatoms from the
group of , 0and S, and the 3-12 membered ring may comprise further
substituents such ag F, CI, Br, OH, CF3, NO2, CN, 10 OCF3, oxo,
O-(C1-C6)-alkyl, (CizC4)-alkoxy-(C1-C4)-alkyl, S-(Cj-C6)salkyl, (Ci-C6)-
alkyl, (C2-C6)-alkényl, (C3-C8)-cyct9ﬂkyl, O-(C3-C8)-cycigalkyl,
Ikynyl,
referably OH,
502(Ci-C6)-al 215
|“hFh%%1y compgyfse one or more
heteroatoms from the group of N, 0 and S, and the 3-12'membered ring
further substituents such as F, ClI, Br, OH, CF3, Nof CN, OCF3, oxo,
O-(Cj-C6)-alkyl, (Ci-C4)-alkoxy-(Ci-C4)-alkyl, (C1-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl, N(R76)(R77) and S02(Ci-C6)-alkyl; 20
O-Ri2isRrtherm4farebh:R77, R78, R79 independently of one another H,
(C1-C8)-alkyl; or R72 and R73, R76 and Fg? form independently of one

N(R76)(R77),
F, O-P-C6)-alkyl, N¢R74)CO(Ci-
membered mono<; bi- or spirocyclic rin

O\

another optionally together with the nitrogen atom to which 25 they are
bonded a 5-6 membered ring which, apagtfrom the nitrogen atom, may
also comprise 0-1 further he,teroé}ms flom thepgftoup of NH,
N-(Cj-C6)-alkyl, oxygen aﬁt?“sug
PCR/EP2007/001233 | g
R
5

WO 071,\(;;93365

A

R

O-L-Q is particularly preferably:

53

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

R337 H, (C,-Cg)-alkyl, (C{R58)(R59))4~R60, (C;-Cy)-alkoxy-(Ci-Cs)-alkyl, (C3-Cg)-alkenyl,
(C3-Cg)-alkynyl, CO-(C,-Csg)-alkyl, CO-(CH;),-0-(C,-Cg)-alkyl,
CO(C(ROIYR62)N(RT6)R7T);

RS54’ H, (Ci-Cg)-alkyl, (C(R58)(R59))¢~R60, (C-Ca)-alkoxy-(Cy-Ca)-alkyl, (C3-Ce)-alkenyl,
(Cs-Cg)-alkynyl;



20

25

or

30 In a further preferred embodiment, the present disclosure relates to

compounds of the formula I. in which R27 is H. In a further preferred

embodiment, the present disclosure relates to compounds of the formula |

B and O-L-Q have the following meanings: 5

“}N(RSS)(RS%) hydroxy-(Cr-C4)-alkyg (Cr-Cs)-alkyl, RAafebiufidbians
(Ci-C4)-alkoxy-(Cr-C4)-alkyl, (Cz-Cs)-alkenyl, (C2-CB)-alkynyl, a 3 to |
O-membered mono-, bi-, tri- or spirocyclic 10 nonaromatic ring which may
comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by one
or more of the following substituents: F, Cl, Br, CF3, NO2, ON,

RS53(Gnd0bj4alkytn @réCraGly)rogtdydr Qﬁﬁa@ﬁéﬁkk@g@réﬁonﬁ.:ﬁ)v&ﬂ@“ they are bonded a 4 to

R5

bl

O

Oé%(g%%%ﬁ%ﬂj alk oxo CO 7&5?& 2%)] 6(5 %g@é |_%drox g may

SW%)WﬁladxhtAﬂmekémmmglsy@t@mdﬁaymmgm ) wamc::@(lﬁxg’&&)-and
Dfs%ﬁ?uﬁblméﬂe h%q{ag%&&r xgﬂg"ézw &Qr{a%écﬁ‘!l%az %:bgﬂnﬂlb J:(%F Cl, Br,
|C4 alkyl, (C2- Cs)-alke ered mono-,

Cs)-alkynyl, a 3to1 0-mem

b o oA e AR rhy CorABASE (i)l hydrors-
hecgngams;:s@@c@@(kem ti@mmfa@xygﬁa@@tmmmmﬁ{ﬂfc’cﬁ)r“ogcl Ce)-
W% tg te gcd IIy be substituted by F, CI, Br, CF3,

?? %ﬁ?ﬁ@%”ﬁ%& (% y-alkyl, (Ci-C4)-alkoxy-(Cr-C4)-alkyl,
I) Ikyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
%}(% %ﬁ‘ %O(cl -C6)-alkyl, N(R42)(R43) Or SO2CH3; or where

thfné @éﬁ{mmﬂym lipkgd o, A T EdRAR) RBa kY doréf?a%?(lxﬂc,-

(CI C -alkyl, (Ci-C4 alkoxy (Cr C4)- a1k l, a3€o 10- membere mono-,
biCorafioeyBidn méﬁﬁWW§%%w1Fhé§ewﬁﬂ@ﬂéétgmd@vﬂsch they are

helareatamsoSaiaRIathEeMIAR I NAUBALRXYIaR, MHEQAGERARthSWEM the nitrogen
where the ring syst m ma a’dd't()l, ally be substituted by F, Cl, Br, CF3,

NBESIREY(EFEBSA 129| e SRR AR G ERFBAGP* Y gen,
hyditoxyn(GrdCdifial kybe txibe GRS c CRMNFIRR) (RBOYddiyidraKy be substituted by
000, ) MRANCIEET V-1 NRIAER L) ASOTE L) 3y, hydroxy-

(Ci-Cs)-alkyl, oxo, CO(R64), hydroxy, N(R67YCO(C,-Cs)-alkyl, or SO,(C)-Cg)-alkyl;

UJ

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

R58, R59

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

R61, R6Z, R64, R65, R66, R67, R69, R70, R71

or

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

R69 and R70

form optionally together with the nitrogen atom to which they are bonded 2 5-6
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WO 2007/093365 PCTIEP2007/001213 31 very particularly preferably
(C-Cg)-alkyl, (C-C4)-alkoxy-(C1-C4)-alkyl, a 3 to 10- membered mono-, bi-
or spirocyclic nonaromatic ring which may comprise 0 to 3 heteroatoms
welemadofiam the group of oxygen, nitrogen and sulfur, whe RCHBRIfRF/001213
system may additionally be substitu#@d by F, Cl, CF3, (Ci-C6)-alkyl,
O-(Ci-Cg)-alkyl, (C 5 C4)-alkoxy-(C1-C4)-alkyl, hydroxy-(C-C4)-alkyl, oxo,
CO(R37), hydroxy, N(R41)CO(C1-C6)-alkyl, or SO2CH3; R35, R36, R37,
R38, R39, R40, R41, R42, R43, R43' independently of one another H,
(CPEBPEIRY FPE0YBI R SBAHECRIDT RIS IRIS Tibh NAcRIFERTLRE Y Bfther
OonRefoiteiOptanad yiages sVt (heitpEn Atammtenwbichir 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 15 sulfur; where R35, R36, R37, R38, R39,

q, R40degndqRE? oRA® arethreferaBhsirfiépéndently of one another H, (C

1-Cg)-alkyl; and the group O-L-Q: 0/ O N-...R53' R53,/ 20 preferably
WO 2007/093365 PCTIEP2007/001213 32 0' N R53, R53'H,

L TSRO\ RRE R S AR T

CON(RT72)R73), SG(C-Cg)-alkyl, 3-12 membered mono-, bi- or spirocyelic ring which
may comprise one or more heteroatoms from the group of N, O and §, and the 3-12
membered ring may comprise further substituents such as F, Cl, Br, OH, CF;, NO,, CN,
OCF,, oxo, O-(Cy-Ce)-alkyl, (C1-Cy)-alkoxy-(Ci-Cql-alkyl, S(C-Ce)-alkyl, (Ci-Cg)-
alkyl, (Co-Cg)-alkenyl, (C;-Cg)-cycloalkyl, G-(C;3-Cs)-cycloalkyi, (C3-Cy)-cycioalkenyl,
0O-(C;-Cy)-cycloalkenyl, (Ca-Ce)-alkynyl, N(R76)}(R77), COO(R78), SO3(Cy-Cg)-alkyl
and COOH;

preferably OH, F, 0-(C-Cg)-alkyl, N(R74)CO(C;-Cg)-alkyl, SO(C,-Ce}-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
from the group of N, O and S, and the 3-12 membered ring further substituents such as F,
Cl, Br, OH, CF;, NO,, CN, OCFj3, oxo, O-(C;-Cgy-alkyl, (C1-Ca)-alkoxy-(Cy-Cy)-alkyl,
(C1~Ce)-alkyl, (Cy-Ce)-alkenyl, (C;-Co)-alkynyl, N(R76)R77) and SO(C;-Ce)-alkyl;

R72,R73,R74,R76,R77,R78,R7%

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

R72 and R73, R76 and R77

form independently of one another optionally together with the nitrogen atom to which
they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
comprise 0-1 further heteroatoms from the group of NH, N-(C,-C¢)-alkyl, oxygen and
sulfur.
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(C3-C8)-alkynyl, CO-(Cj-Cs)-alkyl, CO-(CH2)o,-O-(CI-C6)-alkyl, 5
CO(C(R61)(R62)),N(R76)(R77); preferably (C1-C8)-alkyl, (C(R58)(R59))q
R60, (Ci-C4)-alkoxy-(C1-C4)-alkyl; 0' 0, 1, 2, 3, 4, 5, 6; preferably O, 1, 2,
“% 5%%%%%%“/ preferably O or 1; very particularly preferably 0; 10 R58,
independently of one another g, (Ci-C6)-alkyl, OH; R6I-RER2AE/ 001213
independently of one another H, (Ci-C6)-alkyl; q, r independently of one
another 0, 1, 2, 3, 4, 5, 6; R60 OH, F, 0-(Ci-C6)-alkyl, CN, COO(R78),
N(R74)CO(Ci-C6)-alkyl, N(R76)(R77), 20 CON(R72)(R73),
In e SRRESIrEEG)=al kb A ANam - .Di- iracyclic ring.which
.. ” )prise one or more h%?é?‘ga%@ﬁﬁ%%f%rg%%pgw é% éillﬁed%fné{ﬁc}’
i Wﬁ&ﬁg mbered ring may comprise further substituents such as F, Cl,

F3.NO2 CN. OCF3, oxg, O-(Ci-C6)-alkyl,
I P AR o eSrmRyncs f e ormua
in Wid2-R5)-Bleud ) (E3 By by dtokiiteQniasies)-cycloalkyl,
(C3-C8)-cycloalkenyl, WO 2007/093365 PCT/EP2007/001213 33
O-(C3-Cg)-cycloalkenyl, (C2-C6)-alkynyl, N(R76)(R77), COO(R78),
R-27882(Cl-C6)-a\IkyI and COOH,; preferably OH, F, O-(C,-C6)-alkyl,
N(R74)CO(C -C6)-alkyl, SO2(Ci-C6)-alkyl, 3-12 membered mono-, bi- or
spirocyclic ring which may comprise one or more heteroatoms 5 from the

= 0 nd S, and the 3-12 membered ring further substituents
G Gt ke S LUl e e Y

(CE-CA)-alkeng); (C-Txipibog, {Gro@patimbéedt wBkAKGWL- or sl‘girocyciic

R B SR AN B

aAYRCR3NIR7eea madRRifur, where the ring system may additiangléy be substituted by one
or more of the following substituents: F, Cl, Br, CF;, NO,, CN, {C-Ce)-alkyl, O-(C;-Cy)-
alkyl, (C-Ca)-alkoxy~(C-Cy)-alkyl, hydroxy-(C-Cg)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(RA40), N(R41)YCO(C;-Co)-alkyl, N(R42)(R43), S50,CH;,
8CF; or §-(Cy-Cq)-alkyl; or where the ring system may be linked to A by =C(R437);

preferably H, hydroxy-(C,-Cy)-alkyl, (C 1~Cg)-alkyl, (C;-Cq}—alkoxy«(c;-C4)—ajkyi,-(Cg~
Cel-alkenyl, (C;-Ce)-alkynyl, 2 3 to 10-membered mono-, bi- or spirocyeiic nonaromatic
ring which may comprise { to 4 heteroatoms selected from the group of oXygen, nitrogen
and sulfur, where the ripg system may acditionally be substituted by ¥, Cl, Br, CF;, NO-,
CN, (C)-Cg)-alicyl, O4C-Ce)-alkyl, {C-Cy)-alkoxy-(C-Ce)-alkyl, hydroxy-(C1-Cy)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), NRANCO(C,-Ce)-alkyl,
N{R42)(R43) or SO;CH;; or where the ring system may be linked to A by =C(R43"}:;

particularly preferably H, (C,-Cg)-alkyl, (C‘-C4}—alkoxy-(c;-C4}—alky1, alio 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, C, Br, CFs, NGz, CN, (Ci-Cg)-alkyl, O-(C,-
Ce)alkyl, (Ci-Co)-alkoxy-(C-Cy)-alkyl, hydroxy-(C;-Cg)-alkyl, oxc, CO(R3T),
CON(R38)(R39), hydroxy, COO(R40), N{R41)CO(C/-Cg)-alkyl, N(R4Z)(R43) or
50,CHy;
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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 15 comprise 0-l further heteroatoms from the
woup visids N-(C i-C6)-alkyl, oxygen and sulfur. Thus, accewdimpieoome213
embodiment of the present disclosufé, compounds of the general formula
la are preferred 20 SSA X0 R Rt 2 O-L-Q (ta) C h-(p R9.. Hin which
the meanings are: B H, N(R35)(R36), hydroxy-(O -C4)-alkyl, (CI-Cs)-alkyl,
(C,-C4)-alkoxy-(C7-C4)-alkyl, 25 (C2-C§1)-alken l, (C2-C?-alk nyl, a 3 to
LR AR OB o Sty i romomafie RrgWhblch iy O
COI?ﬂBﬁiﬁ@réHt%]&bQ?KQ@tm&%lﬁQ{@ﬁhfﬁgﬁgﬂbﬁ%@%ﬁcﬁfnfywﬁi%rﬁgwgﬁp
and sulfur, where ing system may additiopally be substituted by one
o FRSTEP BT S RCHUEREL G AP (R R AT aherd o Fing

(Chs @G rathayy, 204 (h0 )b \Ob2B0ADBB B6E1PCH; FE 2000810 3C3E aHsiiy!, (Cs-
(C+ Ikaxy~(Gi-C4)-alkyl roxy-(Gl-C4)-alkyl, O(R37 ‘
CONRATRE s Tk ety bR B e
N(RERFHPILIC O M3L ®EPEE:S-(C1-C6)-alkyl; or where the ring

system may be linked to A by =C(R43'); preferably H,

hydroxy-(C1-C4)-alkyl, (CI-Cqg)-alkyl, (CI-C4)-alkoxy-(CI-C4)-alkyl, (C2 5
éﬁifl%ggéa)-% I,’ggéztoRf -fi&Mmbered mono-, bi- or

spirocyclic ngnaromatic_ring which may comprise 0 to 4 heteroatoms
sel@c%&ﬁ%@’fﬁe r}%ﬁ%‘)&}fe&%@iﬁt’%@& and sulfur, where the ring

. System may additionally be substituted by F, CI, Br, CF3, NO2, CN,

(CI-C6)-alkyl, 0-(CI-Cg)-alkyl, (C1-C4)-alkoxy-(Ci-C4)-alkyl,

RBEPRY GG 4)ptkd, oxo, CO(R37), CON(R38)(R39), hydroxy,

COO(R40), N(R41)CO(Cj-C6)-alkyl,
form independently of one another optionally together with the nitrogen atom fo 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,-Cq)-alkyl, oxygen and

sulfur; where
R35, K36, R37, R38, R39, R40, R41,R42, R43

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

the group G-L-Q:

preferably
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10 N(R42)(R43) or SO2CHS; or where the ring system may be linked to A
by =C(R43"); particularly preferably H, (Ci-C8)-alkyl,
(Cj-C4)-alkoxy-(Ci-C4)-alkyl, a 3 to 10- membered mono-, bi- or

ng&}gy&ggﬁgonaromatic ring which may comprise 0 to 3 he {)@Qﬂﬁmems

3

0

selected from the group of oxygen, 3itrogen and sulfur, wherée

system may additionally be substituted by F, CI, Br, CF3, NO2, CN,
(Ci-C6)-alkyl, O-(Ci 15 C8)-alkyl, (Ci-C4)-alkoxy-(C1-C4)-alkyl,
hydroxy-(C-C4)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy,
COO(R40), N(R41)CO(C1-C6)-alkyl, N(R42)(R43) or SO2CH3; very
particularly preferably (Ci-Cg)-alkyl, (€i-C4)-alkoxy-(Ci-C4)-alkyl, a 3 to
10- membered mono-, bi- or spirocydlic nonaromatic ring which may
comprise 0 to 3 20 heteroatoms s ted from the group of oxygen,
nitrogen and sulfur, where the ring s may additionally be substituted
by F, CI, CF3, (Ci-C6)-alkyl, O-(Ci-C®)-alkyl, (C1-
C4)-alkoxy-(Cj-C4)-alkyl, hydroxh-f(ifl C4)-alkyl, oxo, CO(R37), hydroxy,
N(R4I)CO(CI-C6)-alkyl, or SO2CH3; 25 R35, R36, R37, R38, R39, R40,
R41 R42, R43 independently of one another H, (C s-Cg)- aIkyI or R38

K36 )R fg}?e Y a
to eg%%r Wit %%ﬁe anA%éh r}ilch 151 y are b(gyn &?6& y-alkenyl,
m%mﬂkmﬁ’d mdﬂ‘ﬁﬁlﬁﬂﬁp@é@ﬁm@@ﬁ(gﬁeﬁﬂ)'ﬁiwgalso comprise

0-&chg helerpatams fiem)the group of NH, N-(CI-C6)-alkyl, oxygen
and sulfur; and WO 2007/093365 PCT/EP2007/001213 35 the group

O e Qi@ QCPCH-NIREBC (R SYH sH) preleraloly. C.)-alkoxy-(C-Co)-alkyl;

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

R58, R5%

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

R61,R62

4.t

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

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

R60 OH, F, O-(C;-Cg)-alkyl, CN, COO(RT8), N(R74)CO(C,-CqJ-alkyl, N(RT6)RT7),

CON(R72)(R73), SO3(Cy-Cg)-alkyl, 3-12 membered mono-, bi- or spirocyelic ring which
may comprise one or more heteroatoms from the group of N, O and §, 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;-Cy)-alkoxy-(Ci-Cy)-alkyl, S-(C-Cg)-alkyl, (C;-Cg)-
alkyl, (Cy-Ce)-alkenyl, (C3-Cy)-cycloalkyl, O-(C;3-Cy)-cycloalkyl, (C;5-Cg)-cycloalkenyl,
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O' N R53" R53'H, (C,-Cg)-alkyl, (C(R58)(R59))g-R60,

(C1-C4)-alkoxy-(Ci-C4)-alkyl, (C3-C8)-alkenyl, (C3-Cg)-alkynyl,

CO-(C,-Cg)-alkyl, CO-(CH2)O -O-(C1-C6)-alkyl, 10
WORPETREIR62)),N(R76)(R77); preferably (C,-Cg)-alkyl, (CEREErRBIPRI213

R60, (C,-C4)-alkoxy-(C,-C4)-alkyl; §%0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2,

3; particularly preferably O or 1; very particularly preferably 0; 15 R58,

R59 independently of one another H, (C,-C6)-alkyl, OH; R61, R62 20

indepengently,of one ther H,, (C,-C6)- l; r independently of one
ez iadeh st AT o R S e S S kA
ObrhdFC@BEEG T-C6)-alkyl, ON, COO(R78), N(R74)CO(C'-C6)-allryl,
N(R76)(R77), CON(R72)(R73), SOz(Ct-C6)-alkyl, 3-12 membered mono-,
birrsfaspy &Y€ rPrdviehalindy NERA SIS (GheCaF-stiore 3R ofigrbk fioinl 2

th ) A - red.ri i
RO 5 I g T L S s

Offem &6)SERpIo{&r-© 2Rkl tee-30 4 mamrersd craByther yHiEing s such as F,
?CI:@J gw@ﬁlmxl cﬁ@?é%%%tqaltkak@gﬁ?&- é%gs@%aﬁsx%y{c,.c4>.an<yz,

-Cs)-cyc enyi, O-(C3-Ca)-cycloalken -Co6)-alkynyl,
NNl e SRl B g R RS
F, O-(Cf-C6)-alkyl, N(R74)CO(Ci-C6)-alkyl, SO2(Cr-C6)-alkyl, 3-12

d s Di--Qr Spirocyclic ring which may comprise one or more.
Rnhe;er’gg?%fnﬁg%rkoe%]t e%roup of N, 0 and S, and the 3-12 membered ring

fuitidepandbrtin ermesuethast (GHOBRa; CF3, NO2, ON, OCF3, oxo,
- O-(C!-C6)-alkyl, (CrC4)-alkoxy-(CI-C4)-alkyl, (Ci-(:6)-alkyl,

C2-C6)-alkenyl, (C2-C6)-alkynyl, N(R76)(R77) and SO2(Ci-C6)-alkyl;
R’fz(and R?g,R'iéaXd f(<77 -alkynyl, N( ) ) ( -alky

form independently of one another optionaily together with the nitrogen atom to which
they are bonded & 5-6 membered ring which, apart from the nitrogen atom, may also
comprise O-1 further heteroatoms from the group of NH, N-(C)-Ce)-alkyl, oxygen and
sulfur.

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

~ laare preferred

O—L—0 (ia)

in which the meanings are:

B H, NR35XR36), hydroxy-(Ci-Cq)-alkyl, (Ci-Cy)-alkyl, (C-Cq)-alkoxy-(C,-Cy)alkyi,
{Co-Cyy-alkenyi, (C-Cy)-alkynyl, 2 3 1o 10-membered mono-, bi-, tri- or spirocyclic
nonaromatic ring which may comprise 0 to 4 heteroatoms selected from the group of
OoXygen, ﬁitrogen 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-Cg)-alkyl, O-(C1-Cg)-
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E5 R72, R73, R76, R77, R78 independently of one another H,
(C,-Cs)-alkyl; or R72 and R73, R76 and R77 20 form independently of

one another optionally together with the nitrogen atom to which they are

membered ring which, apart from the nitrogen atom, ma

vp? ) comprlse 4-1 further heteroatogps from the group of NBCT/EP2007/001213
N-(CI-C6)-alkyl, oxygen and sulfur; where the remaining symbols and
radicals in the general formula la have the aforementioned 25 meanings.
In a further embodiment, the present disclosure relates to compounds of

thel@sﬁn@akfgrmmwé%ﬁa&ﬂ R30S ROTHERAZ00788kIA 37 ~A

ﬁ%ﬁr@ hE=~ ‘iiQ )@8ﬁ H in which radicals and groups in

10 OB O IS IRCHE kv B A s NGARRE RS O1CH,

RSE K ¢h8-(orpdubios; of tﬂ&:xf@fmulag@ﬁtmﬁbbflmb&:@)ﬁﬂ%:cm% )

p referabl rg/ Z;.J r emp é ent, the present )

A T A AT IR O

N g-aikenyl, (Cz-Cg) alkynyi, alto i0- mcmbered mono-, bi- or spirocyclic nonaromatic
ring which may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by F, Cl, Br, CF3, NOa,
CN, (Cy-Ce)-alkyl, O«(C-Cg)-alkyl, (Ci-Cy)-alkoxy-(C,-Cq)-alkyl, hydroxy-(C;-Cq)-alkyt
oxo, CO(R37}), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C;-Cg)-alkyl,
N(R42)(R43) or SO,CHj; or where the ring system may be linked to A by =C(R43 %
particularly preferably H, (C-Cg)-alkyl, {C,-Cy)-alkoxy-(C,-Cq)-alkyl, a 3 to 10-

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

b

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-Cg)-atkyl, O-(C;-
Cs)-alkyl, (C;-Cq)-alkoxy-(Cy-Ca)-alkyl, hydroxy-(C-Cy)-alkyl, oxo, CO(R37),
CON(R38)R39), hydroxy, COO(R40), N(R41)CO(C)-Cg)-alkyl, N(R42)(R43) or
S0,CHj;

very particularly preferably (C-Cg)-alkyl, (C)-Cs)-alkoxy-(C-Cq)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the ring
system may additionally be substituted by F, Cl, CF3, (C-C¢)-alkyl, O-~(C1-Cy)-alkyl, (Cy-
Ca)-alkoxy-(C-Cq)-alkyl, hydroxy-(C;-Cq)-alkyl, oxo, CO(R37), hydroxy,
N(R41)YCO(C,-Cy)-alkyl, or SO,CH;;

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

or

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

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to which
they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
comprise 0-1 further heteroatoms from the group of NH, N-(C-Cg)-alkyl, oxygen and
sulfur; and
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in which the meanings are: A" a bond or a linker having Ito 5 members,
where the members are selected from the group consisting of 0, S, SOZ2,
N(R3 1), CO, C(R32)R(R33), resulting in a chemically reasonable radical;
Wweetetably3asbond or a linker having | to 4 members, where tRETHEAMBEPE1213
are selected from the group consistiig of 0, SO2, N(R31), CO,
C(R32)(R33), resulting in a chemically reasonable radical; particularly
preferably a bond or a linker having | to 4 members, where the members
are 20 selected from the group consisting of 0, SO2, N(R.3 1), CO,
C(R32)(R33) resulting in a chemically reasonable radical, where the
thelgkep Kak+p CO-O or CO-O groups; R31 independently of one another H,

(C i-Cs)-alkyl; W(c) 2007/093365 PCT/EP2007/001213 38 R32, R33
independently of one another H, (Ci-C6)-alkyl, OH, O- (C\l C6)-alkyl,

where the further gaticals and groups.i the compounds ofithe general
formula Ic have the 5 aforement|ond meanings. The compounds of the
disclosure of the-gs logy to
processes kno for preparlng
the compound

by way of example below (seein partlcu r io methods ANB C, D, El, E2,
ESFGHIJKLMNOPQRSTUVWR%YZ AA, BA,
CA, DA, EA. FA, GA, MA, IA, JA, KA, NA, OA, PA, QA, RA and schemes
1to 13). A novel reaction sequence for preparing the compounds of the

pre%s@&q)}sure of the general formula | includes the following steps: 15 1)

reaction of an aromatic ortho-amino carboxyllc ester of the general
formula (II) with dimethylformamide di ethyl acetal to give the
corresponding aminal of the general formula (lll): O :>:: O B

53

R53* H, {(C)-Cy)alkyl, (C{(R58)R59))¢—R60, (C)-Cy}-alkoxy-(Cy-Cq)-alkyl, (C;-Cg)-alkenyl,
(C3-Cy)-alkynyl, CO~(C,-Cy)-alkyl, CO-(CHz)p-O-(C,-Cg)-alkyl,
CO(C(ROIYRO2))N(RTEHRTT);
preferably (C,-Cy)-alkyl, (C(RS8)R59))4-R60, (C-Ca)-alkoxy-(C:-Cy)-alkyl;

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

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

Ré61,R62
independently of one another H, (C;-Cg)-alkyl;

q,r independently of one another 0, 1, 2,3, 4,5, 6;
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OCH3 RZ NH (I} zR2 N (BPI) N--CR3 CHs 20 ii) reaction of the
resulting aminal (111} with a substituted primary aromatic amine to give a
fused pyrimidinone, and iii) where appropriate further reaction, resulting in

w%ogg{p,%%? of the formula I: WO 2007/093365 PCT/EP2007/001213 39
q0 Q Xg"Y",A(CH3R (¥) RB_AXO0RtRt R RETRTRRF01215

CH3 K 27 The symbols used in the compounds of the formulae Il, 11l and
IV have the meanings mentioned above in relation to the general formula
I. 5 Depending on the substitution pattern of the compounds of the general
formula 1, the desired compounds are obtained directly after the reaction
iil)) Is_necessary where appropriate in

instep ij, f rtlflj§ reaction (ste

R&0 e’rgt)b%g};‘i%ﬁ%% 5 é@?ﬁ%ﬁ&d G GeRefeeimubl(R7TEMARe
ré&@ﬁﬁﬁ?@é{ﬁﬁﬁbﬂ@m@@mﬂ@@atm%a@%@&%&%@oﬂf&hﬁpk@ clic ring which
a@é?%m%%so ocess h%{eeré(aqgwnéo the skilled worker. 10 Preferred

embodiments o said Steps. Aswen a?fﬂ@ﬁl%BﬁPﬁ% OHARE StaRfirige 3-12

sssbree SngmplogeinshButtep subsotkaansuth ¢ 3Rillag Werker balow oN,

apereRionetDangl, Rxampian.said sehemes and-methods, and
examples. Th%disgosﬂé%rthég rela)t%as@d t%%e g%ﬁb?]ggm[g&& 1‘3&!’1@6}'

R Aridr AhemhH&miestioalkyl, O-(Cy-Cy)-cycloalkyl, (C;-Cy)-cycloalkenyl,
O0~(Cy-Cg)-cycloalkenyi, (C2-Cq)-alkynyl, N(R76)R77), COO(R7E), 8G4(Ci-Cq)-alkyl
and COOH,
preferably OH, F, O-(C-Cg)-alkyl, NR74)YCO(C-Ce)-alkyl, SO5(C)-Co)alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more heterpatoms
from the group of N, O and S, and the 3-12 membered ring further substituents such as F,
CI, Br, OH, CF;, NO,, CN, OCF;, oxo, O-(Cy-Cep-alkyl, (C1-Ca)-alkoxy-(C-Cq)-alkyl,

(Cr-Ce)-alkyl, (C2-Ce)-alkenyl, (C-Co)-alkcynyl, NR76)R77) and SO5(Cy-Cq)-alkyl:

R7Z,R73,R76,R77, R78
independently of one another H, (C,-Cg)-alkyl;

or '

R72 and R73, R76 and R77
form independentty of one another optionally together with the nitrogen atom to which
they are bonded & 5-6 membered ring which, apart from the nitrogen atom, may also
comprise (-1 further heteroatoms from the group of NH, N-{C}-Cg)-alkyl, oxygen and
sulfur:

where the remaining symbols and radicals in the genera! formula Iz have the aforementioned

meanings,

In a further embodiment, the present disciosure relates to compounds of the general formula b
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compositions as MCH receptor ligands. The MCH receptor ligands of the

disclosure are particularly suitable as modulators of the-activity of the

MCHI R. The role of MCH in regulating the energy balance has now been
Woaperwamented (Q7u, D. et al. Nature 1996, 380, 243-7; Shirnasagovioet:a

al. Nature 1998, 396, 670-4; Chen, ¥%et al. 20 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 |nd|cat|ons that MCH antagonists can have a

Medlgjsne 2002 8,
Y008, 7, 495-511;
q . etal., Drug Dev.

Res. 2005, 65, 278-290," B.,/Drug Dev. Res, 2005 65, Zé -)300).
Compounds of this type are pdtticularly suitable for the treatment and/or
prevention of 1. Obesity 5 2. Diabetes mellitus, especially type 2
diabetes, including the prevention of the sequelae associated therewith.
RParticular as cls |n this onnectlon ar mia,

in vﬁ‘r]}%hflo-?/emenﬁ% hadlin resistance m%%eve%é'#?y% t&% i Adoned

megpibEsction of the pancreatic (3 cells - prevention of macro- and
microvascular disorders 15 3. Dyslipidemias and the sequelae thereof
such as, for example, atherosclerosis, coronary heart disease,

R53 dRdBr SPmRABISRE She éoautis TedpBrsimpliode: (Baralsy sesmictatinpreitaybly

meti¥lich are characterized by one or more of the following factors: - high
plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations 20 - low HDL cholesterol concentration

In a further embodiment, the present disclosure relates to compounds of the formula Ic

O—L—Q (ic)

in which the meanings are:

A’ abond or a linker having | to 5 members, where the members are selected from the group
consisting of Q, §, 50;, N(R31), CO, C(R32)R(F33), resulting in a chemically reasonable
radical;
preferabiy a bond or a linker having 1 to 4 members, where the members are selected

- from the group consisting of O, 8G,, N(R31}, CO, C(R32)(R33), resulting in & chemically
reasonsble radical;
particularly preferably 2 bond or & linker having | to 4 members, where the members are

selected irom the group censisting of O, 80, N(R31), CO, CR32)R33) resulting in a
chemically reasonabie radical, where the linker has no CO-O or CO-O groups:

R3! independently of one another H, (C,-Cg)-alkyt;



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 25 - heart failure such
W peample (but not restricted thereto), following myoc ggl

ién?géi{ion, hypertensive heart diseage or cardiomyopathy 5% Smﬁg@omu
indications such as - depressions 30 - anxiety states - disturbances of the
circadian rhythm - affection disorders WO 2007/093365 PC
IEP2007/001213 41 - schizophrenia - addictive disorders Formulations 5

R32, B amount of a compound of formula | necessary to achieve the desired

bj i ec nes ber, of factors, for example the specific
cgbgké?gé%%%%gﬁgég%%%ﬁg iy gr?d@%&f%’ ﬁ%%jgépétﬁfﬁ‘ﬁ%ﬁf’étion and the
: clinical condition of the patient. The daily dose is generally in the range
W £00L | om 0.01 mg to 50 er.day and
e oon o o Doty e Bl SP e R oo
s eforsmentioned rRegBE@may be, for example, in the range from 0.001 mg to 1.0
mg/kg, which can suitably be administered as infusion of 10 ng to 100 ng
The geeng kilogra and per minute. Suitable infusion solutions for these
® BUTBOLEE hHly BRI RirRs@miste fomaad. tar deoremmbintymitatydrom |
proceagetokhOvm e fer sidlikilitesriSingle elsisas saas KOBIIR R RTRIB AN lof the
disciing, tgf]ﬂ_(P (%roft e active ingredient. 15 Thus, ampoules for injections may
Rt AN T S PIBU R AT TREHR Tt gy, efrkamitaiordseormpattitidns
10 methpgiich Bak 0o, EnfiRisidrEd@rEllY, SUChlasvifol,examplR 8P oV, W, X, ¥, 2,
stile tain, for.e leg-from 0.05,tq, 1000 typjcally from
A e T A e A o b B s | 0 13)
compounds of formula | may be used as the compound itself, but they are

A n_owﬂfﬁbabwsgaﬁg%g%%%%ggﬁlreng%r%%gltji&%l c():fotmposition with an acceptable

& disclosure of the general formula
Lincludes the following steps:

i) reaction of an aromatic ortho-amino carboxyiic ester of the general formula (II) with

dimethylformamide dimethy] acetal to give the corresponding aminal of the general
‘ formula (1I1):

O H,C OCcH, o

OCH

,
B \ [/ ocH, nc OCH, B/A \

thy é&é
) No—c,

/
CH/
26 i) reaction of the resulting aminal (IIT) with 2 substinuted primary arcnatic amine to give a

fused pyrimidinone, and

i)  where appropriate further reaction,

resulting in compounds of the formula I:
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20 carrier. The carrier must, of course, be acceptable in the sense that it is
compatible with the other ingredients of the composition and is not
harmful for the patient's health. The carrier may be a solid or a liquid or
VORI Eoreferably formulated with the compound as a SiBGRERSeT/0fR13
example as a tablet, which may contain from 0.05% to 95% by weight of
the active ingredient. Other pharmaceutically active substances may
likewise be present, including other 25 compounds of formula I. The
pharmaceutical compositions of the, disclosure can be produced by one of
the known pharmaceuticaffrethogts, which, essentially consist of mixing
gically acceptable carriers and/or
excipients: Pharmacetijgat-< ysitians of the disclosure are those
suitable fororal, ectal, topicatperoral 30 (for example sublingual) and
paE,?fﬁ (f rg)]sgﬁsaﬁ' utan@dus, intramusculgr, intradennal ogr
intravenoys)/admi tion, alipugh the @Oé‘t ita de o
adminggtfatiomgepends-in--each-individual case
of the conditigh to be treated and on the natu®d"WO
/EP2007{0D5 %f__,éﬁ of the compound of formula | used iy each case.,.
Coated formylations nd coated slow-release formulation Riso belbng
within the frarmework of the disclosure. Preference is given to acid and
_ Ty (V] istant formulations, Suitable.coatings.resistant to gastric
T e e T I T e e ke
meripaes oy mietinndelibramshtiietamalzd.and anionic polymers of
methacrylic acid and methyl methacrylate. Suitable pharmaceutical

preparations for oral administration may be in the form of separate units
Depepgingenie sxastiréonapisimneef ©acnesosnékablbeapmers! Geraiets tendtsired

conpontitichreepiaing @deipasamountabationst anerompaund ALiormua iy is

l; aﬂs_,apowders or %ﬂr.gnules; as solution or 10 suspension in .an agueous or
P T T B CR2E B O HTT IR AY R e SERiEsR PSFRBRHBAR A OR Bepped dormule 1
Suibinpasiivnsnitjsmdal eaginmentibe e biapnepaseoriecamy-shialifed process

are m,rp%cﬁgggﬂ%én\%g%g_which includes a step in which the active

ingredient and the carrier (which may consist of one or more additional
ingredients) are brought into contact. The compositions are generally

_ PrefRHRAUCESh I BRIl A0 &#Q«PQQ gv%ﬂ%@%ﬁc@%%‘% 3 %Qﬁil Ct%:'%rﬁ%f S es@w.%t%ﬁss

with a liquid and/or 15 finely divided solid cafrier, after w pro
empipyesdy ?Pﬁ@&@%ﬁﬁ%@ré}eékﬁ}% lworkeEmisrcarispeptisgad S by of
exaB@lBDiQeRI RchemBIGIiNgBaVaRl igiaisles of the compound, where
appropriate with one or more additional ingredients. Compressed tablets
can be produced

- This disclosure further relates to the use of compounds of the formuia I and their pharmaceutical

compositions as MCH receptor ligands. The MCH receptor ligands of the disclosure are

 particularly suitable as modulators of the activity of the MCHIR.

The role of MCH in ragullating the energy balance has now been well documented (Qu, D. et al.
Nature 199€, 380, 243-7; Shimada, M. et al. Nature 1998, 396, 670-4; Chen, Y et al.
Endocrinology 2002, 143, 2468-77; 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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by tableting the compound in free-flowing form such as, for example, a
powder or granules, where appropriate mixed with a binder, glidant, inert
diluent and/or one (or more) surface 20 active/dispersing agent(s) in a
Wﬁ%@lﬁ[ﬁﬂ?chine. Molded tablets can be produced by moldgg%épﬁ 1001213

compound, which is in powder formgand is moistened with an ineft ﬂqw
diluent, in a suitable machine. Pharmaceutical compositions which are
suitable for peroral (sublingual) administration 25 comprise suckable
tablets which. contain at least one compound of formula | with a flavoring,

ChakipBmally. ShAre SR Ak g wousy abic 13- targ asartsamshpastierwhiohs, 65, 291-

Oo)comprise the compound in an inert base such as gelatin and glycerol or
sucrose and gum arabic. Pharmaceutical compositions suitable for

Conparmdterbitadiypnisteation: carhprise hectartblyrstende: 30 a¢peeusion of

1. BLeQarations of at least one compound of formula 1, which are preferably
Isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also

2. 1AKR RIAREIMSUBGEANE AU, IANESGHIA 5 Q{AS33Pm
PCT,/EPZOO?lQOQi%%LS fsgi%%tradermal injectionéf/ﬁe%% preparatio&rfcéec(%lz;ﬁqiae

a5reriasA e HBduced by mixing the compound with water and making
Partitigarespiindsollstionsieldg aad isotonic with blood. Injectable

_cl?mgp itigrgsa of the disclosure generally contain from 0.1 to 5% by weight

of the acive compound. 5 Pharmaceutical compositions suitable for rectal

-adpioistratioin ars:prafsisthibydn the form of single-dose suppositories.

'ml §§V%@£%‘%rﬁg&%e[gip%mxing at least one compound of the formula |

with one or more conve;ntlonaf solid carriers, for example cocoa butter,
-andtetimpingthhpanseedting mlldure. 10 Pharmaceutical compositions

shitabledebiapical Us pRthe.skin e rgigrably in the form of ointment,

cream, lotion, paste, spray, aerosol or oil. Carriers which can be used are
petrolatum, lanolin, polyethylene glycols, alcohols and combinations of

3. bysierdeee sidhesesuhistanaest siicaactivetagradianntisrneial¥oronary heart
@resent in %concentrrﬁxtiorg}of from 0.1 tQ,15% b)@weight of t5 éhe .
RS ST F S B 4F5H5 D, SRS 29 Thased ut R rattrifisd thstrsy ighich are
disapossib ey Sharmaceutichd foiopasitiacsrsuitable for transdermal uses
- G DR ING /DAL R0US, RAISRE SR S ATS R RIS (9 e igH close
concentrations

- low HDL cholesterol conceniration

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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contact with the patient's epidermis. Such patches suitably contain the
active ingredient in an 20 aqueous solution which is buffered where
appropriate, dissolved and/or dispersed in an adhesive or dispersed in a
WO RAKEI3ES uitable active ingredient concentration is about FENEPIRIM01213
preferably about 3% to 15%. A partﬁjlar possibility is for the active
ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986), 25
The com unds of the formula | are distinguished by beneficial effects on
Ii'piqscr:nezt%%bggﬁ%lr%, and they are particularly suitable for weight reduction
andafishgfivérdmmidegsa reduced weight after weight reduction has taken
place in mammals and as anorectic agents. The compounds are
distinguished as selective MCHIR antagonists by their low toxicity, the
Forgilaieffect on 30 metabolizing enzymes and their few side effects. In
particular, preferred compounds of.the disclosure are notable for low
blockade of the hERG channel. In addition, preferred compounds of the
The: 3MRHP P2 STRRRISSHY, OoMifeliACAERIEBUS S8t shariesied Takricshaifect

depauiiablen REVYE P0RZHH93B6 BRETIERE GHER I kAR PHAIRAGR liEBhded use,
ct is moreover achiev in vivo

. _development. Thepharmacological eff ( d.in \
e e LT ST S LTS S FFORE O R BPATSl VR AR OP ' Ecneraliy
in thompgrufits 640 be:empidy ed dippieatiyifroariifinaipn Withejher day and per

: | | ic active ingredients. Further anorectic active
km?%%ggif;nts of th gﬁ?g%@a%[gﬁgﬁﬁ%afg%%kﬁ%%mp é?%rai“{ﬁ%oﬁoc{gsfgt&e"f < for
exagiiptisy tha rangrefrove AR v tinglam et/ apetiters e i s Saradmaristeradiys
infildien Halodg I%Cib@rj%‘%@W%ﬂ%ﬁ%@%%@%%&%@ﬁt%ﬁpﬁr these

organism and thus lead to weight reduction or else those which intfluence
PUIROSeS SHS SPHARA S RSP En EOBY §dreririn smen Birial titaman ke a8ae, per
miliiteriSiniRieosiaasnableas asxemIgenent afdhe 10 BbIMRQISANtheredien:.

Th normal clalg‘gie.intake leads to a reduction of the fat depots of the i
B AT T R LB URES SRt 2D [E RS Rl BPBphiIEs Hidng, and single-dose
forpaticriariohtte e atiméxisofeimeatsivaciveig Airaxahekilyatibe or capsules, may
LSUJt for t I laxis and, in particular, for
o e e B S ol K kT ey o
the SRy PRERISERSrACaAtIoR: the apemenens of fighubdodayresveseé asBhe compound

itself, but they are preferably in the form of a pharmaceutical composition with an acceptable
carrier. The carrier must, of course, be acceptable in the sense that it is compatible with the
other ingredients of the composition and is not harmful for the patient’s health. The carrier may
be a solid or 2 liquid or both and is preferably formulated with the compound as a single dose,

for example as a tablet, wﬁich'may contain from 0.05% to 95% by weight of the active -

) inggcdient. Other phaﬂnaécuﬁcaiiy_ active substances may likewise be present, including other

compounds of formula I. The pharmaceutical compositions of the disclosure can be produced by

one of the kn_o_wn ghar_mac_éutical rf:éthods;:which.esse‘ntialiy-Consist_of mixing the ingredients

B -:w';;ﬁfphaﬁﬁ'ﬁcpiégiééﬁj{f:afs;pc_ptab}:éjc;ﬁri:eﬁsgndjqf excipients.

Pharmaceutical compositions of the disclosure are those suitable for oral, rectal, topical, peroral

{for example sublingual) and parenteral (far exampie subcutaneous, intramuscular, intradermal

" or infravenous) administration, although the most suitable mode of administration depends in

each individual case on the nature and severity of the condition to be treated and on the nature
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Combinations with other medicaments The compounds of the disclosure
can be administered alone or in combination with one or more further
pharmacologically active substances which have, for example, beneficial
wofigsiRaR:20 metabolic disturbances or disorders frequently associated
therewith. Examples of such medigaments are | . medicam o121
lower blood glucose, antidiabetics, 2. active ingredients for the treatment
of dyslipidemias, 3. antiatheroscierotic medicaments, 25 4. antiobesity
agents, 5. antiinflammatory active ingredients 6. active ingredients for the
of thiremtpeniaifREignanhisme r@&-:@&lél.@&dﬁ@%&ﬁﬁ&%&!‘%&%&%@é& How-release
formaGlive ingr cil)gntsf r the treatment of high blood pressure 30 9. active
Ingredients Tor tha PR SRTSI AT faritiasianeel Brefeve inghedierasidor
i ) (. 3007/ 3 .GEQQE%%%%S%# e frise
[ :
e o A0 iR Snbpsimara matnuiee ose st
and apigRis MRgreETe AfsTohinm icatitend desbasestaithdaecntral nerveous
system 13. active ingredients for the treatment of medicament-, nicotine-
Sui g&&lcohol addiction 14. pain killers 5 They can be compined with the
Tt Bmgu@f:ﬁll5%W§BFé@%?ﬁﬂ@ﬁ§ﬁiﬁ(§@Fli¢ﬂM©mm tfor farm of separate

units Synie g SUcxapisivemenidn RemriicshoReiminpialionafithe acive wrion contains

ngredient. c ination can take place either by separate administration
# deﬁ“f%aemé’éﬂﬁ%?%}g%%ﬁ SRt HRRL A G fhastrwidss epsTBmMaRoRs solution or

suspmumsﬂmq!uh@mh o phrgityond gl GIeHeNIS AR RIGISMIR-ANEI Rmulsion,
e o o R R RS S gemaceorica
methedaiEgh deriviase FierdrL ighis 2 0BGicthap ter el kudeightaieid Citgch may consist
of one or more additional ingredients) are brought into contact. The compositions are generally
produced by uniform and homogeneous mixing of the active ingredient with z liguid and/or
finely divided solid carrier, after which the product is shaped if necessary. Thus, for example, a
tablet can be produced by compressing or molding 2 powder or granules of the compound, |
where appropriate with one or more additional ingredients. Compressed tablets can be produced
by tabieting the compound in free-flowing form such as, for exampie, a powder or granules,
where appropriate mixed with a binder, glidant, inert diluent and/or one {or more) surface-
active/dispersing agent(s) in a suitabie machine. Molded tablets can be produced by molding
the compound, which 15 in powder form and is moistened with an inert higuid diluent, in a

suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublinpual) administration

comprise su&;kabie: zabictQWhich. contain at ieast one compound of formula I with a flavoring
,%rm_élky sucrose and gnmﬂl_arabic or tragacanth, and pastilies which comprise the compound in

1."'_f,:ag;"iher.'t_bgsé s_gch as. g:iat}:’; and giycerol or sucrose and gum arabic.

' Pﬂharmaceu_ticai. cb;npositiaﬁs suitable for p_arezitsrélﬁdrﬁinis‘rraﬁbn ccrhprisé pref"era'biy:stérille ;

aqueous preparations of at jeast one compound of formuila I, which are preferably isotonic with
the blood of the intended recipient. These preparations are preferably administered

intravenously, although administration may also take place by subcutaneous, intramuscular or
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15 agents/appetite suppressants which are mentioned in the Rote Liste

2006, chapter 1; all lipid- lowering agents which are mentioned in the Rote

Liste 2006, chapter 58. Most of the active ingredients mentioned

Vi reliAf&I6are disclosed in the USP Dictionary of USAN andedmeEreaiimoat: 3

Drug Names, US Pharmacopeia, Ré¢kville 2001. Antidiabetics include

insulin and insulin derivatives such as, for example, Lantus(r) (see 20

www.lantus.com) or Apidra (r) (HMR 1964) or those described in
. 2005005477 (Novo Nordjsk), fast-acting insulins (see US 6,221,633),
iR B b éﬁwﬁn@%m@w@m%@raemmﬁgymmmmﬂ
witlnsafer exbnyiingltierofiivphek)ton Gtalily atMsdarie i@ Bigtedh

GLP-1-derivatives such as, for example, exenatide, liraglutide or tho

CON AR 80 DB ISE BRI W9 BB P WEDDOSTRToFBesk s wompound.
Nordisk A/S, in 25 W001/04156 of Zealand or in W000134331 of
Beaufour-Ipsen, Pramlintide Acetate (Symlin; Amylin Pharmaceuticals),
and orally effective hypoglycemic active ingredients. The active
Phafmficao MERRSE phereiably Tatrstalarseinisigtiomidimssfeddly in the form of

singRAWHNIGIRR sa@f&@'%@%@@%&dﬂﬂé@ dinpes1 M 200 r{%%ﬁg@gf the
o ﬁi E5007/001213 46 %ucosmase inhibitors, |nh|b|tors of glyCogen
)

SHUHREE" B SYBR IR SR S iR Bz meiR/ares, gl
the pifulibgsetrbisphosphatase modulators of glucose transporter 4
(GLUT4), inhibitors of glutamine-fructose-6-phosphate amidotransferase
(GFAT), GLP-l agonists, potassium channel openers such as, for
Phapnagaplieatihosweshtichs isaiiabledion togigsibesdoin tHéGkay 262G T audtl \M@he form of

oin 193&%9%&@3{9 M'MJE%T&QI' %hl Iof,saz%{ g&p g)é[g}egtlda earlf\:/ petrolatm,
ianc(lm poiyethyiene glycols, alcohols and combinations of two or more of these substances.
The active ingredient is generally present in 2 concentration of from 0.1 to 15% by weight of
the composition, for exampie from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable for

transdermal uses can be in the form of single patches which are suitable for long-term close

contact with the patient’s epidermis. Such patches suitably contain the active ingredient in an

agueous solution which is buffered where appropriate, dissolved and/or dispersed in an

& adhesive or dispersed in a polymer. A suitable active ingredient concentration is abont 1% to

35%, preferably about 3% to 15%. A particular possibility is for the active ingredient to be

. released by electrotransport or iontophoresis as described, for example, in Pharmaceutical

Research, 2(6): 318 {1986).

The compounds of the formula | are distinguished by beneficial effccts on lipid metaboiism,

 and they are particuiarly suitabie for weight reduction anci for mamtaamng & reduced weight
Cafter wezght reduction has taken place in mammals and as anorectic agents. ‘The compounds are
. '_Ldlstmgmshed as selec‘nvc MCHIR antagomsts by their low toxicity, the small effect on

‘--_m:j:fcabehz_mg e_:n:_:_y_mes am%_thmr‘f_ew s-1d§ gff_gcts. 111 ;xamcu}ar,_ pmfcrrcd compuunds of the |

disclosure are notable for low biockade of the hERG channel. In addition, preferred compounds

- of the formula | arénot‘icé_abiy soluble in agueous systems and thus particularly suitable for -
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insulin sensitizers, inhibitors of liver enzymes involved in stimulating
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, of
glucose transport and of glucose reabsorption, inhibitors of | 1&-HSDI, 15

winbaiassset protein tyrosine phosphatase Ili (PTPIR), mOd#gPMG%um
sodium-dependent glucose transpaster | or 2 (SGLTI, SGLT2),

compounds which alter lipid metabolism such as antihyperlipidemic active
ingredients and antilipidemic active ingredients, compounds which reduce
food intake, 20 compounds which increase thermogenesis, PPAR and

pharR)Rutied diatdopracd. Sithingeedie gisalvitbtac hretierAliR0aPRNES Mo tost
modB RS CHAMEIAIING Be el n ons smpodiment of the disclosure,
ot the |

at least one compoun ormulaTis a fi&tered in 25 combination
with an HMGCOoA reductase inhibitor such as simvastatin, fluvastatin,

The BiRRHAIbad BASIBI-BARKR AN GRINASIALIN FPSHLASIAUN, OL L 659699
in one embodiment of the disclosure, at least one compoung of the

ANOTESHG BER Y S NSt IR SRBTRBIRATOIY suRETaditsadidis hessoeptientioned, for

exariphibitohs Reftedssio e DlewRRe iniRe: ticteside, '

F -VPE}@sitostaﬁaoI/c mpester I_ascorbytl phospha’t’geiﬁlgstjﬁgf es M%%B-T(_esgﬁm’ and
ey LA SR8 A GP S AR BT L D580 GOPEE 5 Sheneeniom and
thus b pownihiasdiesonibeesiniaie 2AN2A6HA 6K oo BetdrR hsmatRulisAlhe

. 824 (Merck & Ca.).ar WO 2007/093365
oree e o At AN e 8853\ parmRgy of the
fat derpts)angd HRIERBUETRdeiof sdislosdvetion bt Gndapompdiiehniatian. The
sdack is agkpinistgredd abinati | P ma ist_ .
wr,n%;guch as, for example,%%gﬂ%%%ﬁém%igglﬁga}%%ﬁé? ’ W%&mgﬁ%ﬁ%ﬁsm
Weigh 9Ba0851EY SLHY SOMRRIIRSESRTheT SHisabaBersn ererityindchod)de pesticular, for
the HORSIONBLIVH ppaaaslew‘s,th@%&mw&ﬁ%ﬁfﬁt%@géﬂz&%%%@%%&ﬁ&%mf

- PPA%@}I ha,agonist such as, for example, OW9578, GW 735, K-111,
for the g ,‘“‘%ﬁ%ﬁ%‘?“gﬁ’iﬁ?i‘ﬁ@ns. 10
Combinations with other medicaments

The compounds of the disclosure can be administered alone or in combination with one or more
further pharmacologically active substances which have, for exampie, 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 reatment of dyslipidemias,
. antiatheroscierotic meciicaménts,

. ‘antiobesity agents,

I

2

3

4

5. antitnflammatory active ingredients
6. active i_nl.g‘reciié:nts for the treatment of malignant rumors

7. antithrombotic active ingredients ‘

8. active ingredients for the freatment of high -b_}_ood‘,pressure

9. active ingreﬁieﬁis for t:h;'é-'t;featment of heart failure .anc‘i

1C. active ingredients for the treaument and/or prevention of complications caused by

. diabetes or associated with diabetes
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In one embodiment of the disclosure, at least one compound of the
formula | is administered in combination with a mixed PPAR
alphaigamma agonist such as, for example, muraglitazar, tesaglitazar,
WELAREGMPA3EE, LY-510929, ONO-5129, E-3030 or as describeRERIEP2007/601213
W000/64888, W000/64876, W003§20269, W02004075891,
W02004076402, W02004075815, t5 W02004076447, W02004076428,
W02004076401, W02004076426, W02004076427, W02006018118,
Oa2c 19369;}81 ‘g ta?d 0%&)0601{8116%in J.P. Berger et al., TRENDS in
'armaco%ﬁlcaff SOEHETAYES SRS BB FoKgRShodiment of
tleadive asprediatidostereaompdasckofsthitfercental isreeministerad in

20 gombinatl it P onist such as, for exampl 501
o216 or a.sﬂgéégé%?é%g) %W%%%%%%ﬁé@%%%%%s 6,or a!%z%o?géldw%m
YWomsobiisrE763, and W02006029699. In one embodiment, at least one
compound of the formula | is administered in combination with

metaglidasen or with MBX-2044 or other partial PPAR gamma _
Theygampssraniagdrisishosrmpoviaiesfihsdilvruof dhbdishubur e rriicslst fne

_ synargivoitnsove henfaimislarics. adiminimiesee b eMBIRAIABMAILABRB Stion can

such as, for example, fenofibrate, clofibrate or fibrate. In one

L bez :
take Fage SRher by P pRbale AT AUTH OA 1P 4G IRGSHEP B A RREIACF 4 the form
of camlmiaiste erdnc8lteimbinatibmalittio 8 ackivERriphiliior suepragnidh one

phmﬁ%@m@ai%@%&?’ BMS-201038, R-103757 or those described in
W02005085226. WO 2007/093365 PCT/EP2007/001213 48 In one

embodiment of the disclosure, at least one compound of the formula | is

ExaAiBinsieiRg ingcamhinalinnvith & GERRnhbigssveh %ﬁtefa%e?é@?“ ple,

torcetrapib or JTT-705. In one embodiment of the disclosure, at least one
compound of the formula | is administered in 5 combination with a bile

All anidishatepiibiiniittionisas iomerosapiash) 5066 4Rapld 1891162 %hEbucing
a er%&WOO_OIG1568%%?ch asgfor example, HIM 1741 or those as described
EMNBPS SR CII00EICARE BEREE0R B8 3106 9506 Shaiim et ipid-
lowginpeglivslebinie aatdeasbontic dm Bona il iektheti) rhubeet &R Adainisteresttive
1D inag | ic_bile aci rbent suc r
e e B B R D ST e
integiatinssl RsuEiamst dhe TormprsonenRhekichndlP1 is administered in
Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see
www.lantus.com) or Apidra ® (HMR 1964) or those described in WO2005005477 (Novo

Nordisk), fast-acting insulins (see US 6,221,633}, inhalable insulins such as, for-exampie,

Exuberz ® 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 disclosaed in WOQS!{)SSH or WO2005027978 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 hypog]ycemic active ingredients,

The active ingredients include preferably

sul_fq_nylureas,

~biguanidines,

meglitinides,

.. pxadiazolidindiones,

. thiazolidindiones,
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25 "‘combination with an HMGCoA reductase inhibitor such as sirnvastatin, fiuvastatin, pravastatin,

30

combination with an LDL receptor inducer (see US 6,342,512), such as,
for example, is HMRI 171, HMR1586 or those as described in
W02005097738. In one embodiment, at least one compound of the
w58 administered in combination with- Omacor(r) (omega-3 fatt
acids; highly concentrated ethyl esfers of eicosapentaenoic aci e
docosahexaenoic acid). 20 In one embodiment of the disclosure, at least
one compound. of the formula | is administered in combination with an
ACAT inhibitor such as, for example, avasimibe. In one embodiment of the
slucolisizkesuhéhiatricast one compound of the formula 1 is administered in 25
inhﬁg%rp%ipégjg& g\x/jit an gcr!lti%icdant such as, for example, OPC-14117,
probucdl; to op?ierorf, ascorbic acid, S-carotene or selenium. In one
gincegpibathganitiaf the disclosure, at least one compound of the formula | is
ghuc@dmiistgredin combination with a vitamin such as, for example, vitamin
B6 or vitamin B 12. 30 In.one embodiment of the disclosure, at least one

inhititors o6 Graieerhd osRhasPhagsd ministered in combination with a

mod{j@m@@mg@@s@&mgﬁ@t@(@glﬁ@g for example, ibrolipim (NO-1 886).
b WO 2607/093365 PCT/EP2007/001213 49 In one embodiment of the
nhibiiers g %’5&‘3 FEABERS RabIBhHa FRifetersems (SBa4Ministered in

GLPeoagbiimdpotagthuanAehReCiipaterly/ana ih iRk sreh a5 o5 vaaMle been

. =20 e i of disclosure, at least one
dlsc}gf?r%Enoﬁ\%%g%ﬁ%%%guwgwagg%hi% BN UBHtbiN&tion with a squalene
inhibiipnsieé disentithilpitotidarei @ §DTR-Bample, BMS-188494 or as described
insult 3MR7QOR077907. In one embodiment of the disclosure, at least one
.. ..compound of the formula | is administered in i o combination with a
inhiijsEhebIRiF SPAES SRYS! widdn simririnmeiplencranTsalsend/ (CEiYORZNolysis,

modabe:eaTaRdiie ihak e igalinashone LampoHdh Alfhe formula |
., IS administ r_ﬁg in combination with-an HM74A receptor agonist such as,
‘“““?6%%@&%1@ Sotinic acid. 15 In one embodiment of the disclosure, at
inhiteasbdpeebmposing phdiiddosnu@sRaministered in combination with
Jipase inhibitor such as, for,example, orlistat or cejjlistat (ATL-962). In
mw@ﬁe%r%ﬁ@%?%&é%féfa ?33‘2 T EEESh ﬁﬂb"%ﬁrﬁ@i‘éﬁ%&sﬁ fs3finistered
comppueditcatEdrenitid metabolism such as antihyperlipidemic active ingredients and

213

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 disciosure, at least one compound of the formula I is administered in

ipvastatin, atorvastatin, cerivastatin, rosuvastatin or L-659699

I one embodiment of the disclosure, at least one compound of the formula I is administered in
combination with a cholesterol absorption inhibitor such as, for example, ezetimibe, tigueside,

: 'pamaQucside, ’EM—VPQ» (sitostanol/campestero! ascorbyl phosphate; Forbes Medi-Tech,
‘ _WDQOGSOQS?Z), MD-0727 (Micmbi'a inc., WOZGBSOEMQ?} or with compounds as described

in WO02002066464 {Kotdbuki Pharmaceutical Co. Ltd.), W02005062824 (Merck & Co.) or
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- 30

insulin. 20 In one embodiment, at least one compound of the formula I is
administered in combination with a sulfonyiurea such as, for example,
tolbutamide, glibenclamide, glipizide or glimepiride. In one embodiment, at
WABGAEESGMpound of the formula | is administered in combiratinpysiiiee1s
biguanide such as, for example, meffdrmin. 25 In another embodiment, at
least one compound of the formula | is administered in combination with a
meglitinide such as, for example, repaglinide or nateglinide. In one

W 'E‘Eﬁ“ﬁc{ éﬁ@%gg&?ggg of the formula | is administered in

combination 1azoli e SUtHae, br example, troglitazone,

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO
in SL/41094 of Dr. thccildé{'s Research Foundation, in Earticular 5-30 .

24- Ty o S et B2 T AP RHYRE RO e i peratgtyel n
COmRES AT iwggiﬁﬁgﬁ%geﬁ@é asoHisenl &, Easkampleorogiplingoat Ibiglitazons,
JTTImut Q@@ﬂ@pﬁﬂ@g@r&ddg_gpm%nggg}wo 2007/093365

PCT/EP2007/001213 50 an a-giucosidase inhibitor such as, for example,

miglitol or acarbose. In one embodiment, at least one compound of the
In: ofesy pmiledi{risradritini sieviesuin, eokisinatiotnwiitin Gor aetienngredient wsishd in

= ATE- ndent potassium channel of the beta cells, such as,
conﬁcﬁﬁsgtgé}%‘%% WP r%%% SRS S T TOA R S RS ARG - 590735, K-111,

LY reladlitittiéd b anIdRE-&pABhdiment, at least one compound of the formula |
is administered in combination with more than one of the aforementioned
compounds, e.g. in combination with a sulfonylurea and metformin, a

. In o5 t81yRiremam dha dindones, re raginid ecandune tonmirmingalin ani@stered in

confBHfamAULRR 2 MskinPRRtIetiosmn DSulin, oglitazone, insulin and
lgvastatin, etc, 1o In_one eﬁ%odlment%%%%gkg}% '%%dr?;oﬁgﬁ%lg%?’tﬁ]ém&‘m=

‘oS tiia Mg A FTstet ot fYEdribitafdR w3 &tiberan descrivridtiniOon 288,
W OB {ftRT §)| 0S8/ PRODISE 29080738 SO e XINRIe R I DRIk 9 GegeN

r le, PSN-357 or FR-258900 or those as
N oA, TP b s vaniarosn,
WORBS008 D67 F822085(H &Xié embBHDNO060a. ISR PoMBesNd Af HRENDS in
PhafRIABMGE ISt @@{EE@@%?%}Q&%‘%PE%%} with glucagon receptor
[ xample, A-770

antagonists such as, for'e 077, NNC-25-2504 or as
described in W02004100875 or W02005065680.

In one embodiment of the disciosure, 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
Ww02005097762, WO2005057786, WO2005097763, und WO2006029699.

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

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

In one embodiment of the disclosure, at least one compoung of the formuia 7 is administered in

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

In one embodiment of the disclosure, at ieast one compound of the formuia ] is administered in

combination with an MTP in_h;ibitor such as, for example, implitapide, BMS-201038, R-103757

or those described in WO2005085226.
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In one embodiment, at least one compound of the formula | is
administered in combination with 20 activators of glucokinase, such as,
for example RO-4389620; LY-2121260 (W02004063179), PSN-105,

W GKA-50 or such as described in W0200407203 1,
WOB04072066, WO 05103021, \NO 06016178, WO 0005H255ER{R001213
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

In orR4QFRB6RLNER (h5 32ROV 12503055482 G 04002481 ) \é\’%% din
05049019, WQ%066145 WO 0512313 WO 03080585 WoOBE57E5,”

comRinatiop 3ih FODHRRISE A ETTRRRRISooTeeT DB ITE- A0
01020327, WO 03000262, WO 03000267, WO 03015774, WO

o 04%[/5;7 §14 w%g4046139 WO 05044801, WO 05054200, WO

"65054 SEEIEE: HE50EBERBL R B SBTEE bisadstered in

Gﬂmmmm 8biln asibabmimsdimiehibiat:dast dneeanmo s Qbiseriarmpla |

[ [ ti ito. coneogene
C b 8 S BT R G0 P et 10
2005 I%éﬂ@éﬁ%&ﬁ]&?@ﬁl@%ﬂ@fﬁa compound of the formula lis

admlnlstered in combination with inhibitors of fructose-l,6-bisphosphatase
In Onee % se), such as, for example, CS-917. In one embodiment, at least one

conr]np TRRTOY the ForitEs: 1< cash AT SoaraeLis. 6 b femign Lidthrirsinistered in
combinatiodatotis OfgincanetiiaaspoesBds sWhds, SHchaspiel @M Smine or
caiesé%-lé -48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835

27)) In one embodiment, at least one compound of the formula | is
administered in combination with inhibitors of

in on@IHARUREAE idotransfer FAT), as are
° described foﬁ?i%%rl%ﬁg%r% %(%%g};fgﬂ’g%ﬁﬁaiﬁ%@ dithatpinaekio

combippiion HishamH Sk BrecRIPROeds (S SLeradST 2k cmibing tonawitiple,

HMRInhitenenef shipeptidhdoapticlaasdViARPB Bk cy4eR s, for example,
vildagliptin (LAF-237), sitagliptin (MK-0431), saxaghptln (BMS-477118),

GSK-823093, PSN-9301, SYR -322, SYR 15 619, TA-6666, TS-021,
In on€AREATRIOH AN B 2D 4¥ntican Poe e Forhad NWARAPI0L430 Qmbination with

WQ200310 0658, WO2005058901, W0O2005012312,
O
maq B OREA I RS S D OB B B BB Taonor acid and
Qfd{)mp@m@mooz, PCT/EP2005/008004, PCT/EP2005/008283, DE
10 2005 012874.2 or DE 10 2005 012873.4.

In one embodiment of the disclosure, 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 disclosure, at least one compound of the formuila 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 disciosure, at least one compound of the formula [ is administered in

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

In one embodiment of the disclosure, at least one compound of the formula I is administered in
combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-1886).
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20 In one embodiment, at least one compound of the formula I is
administered in combination with inhibitors of 11-beta-hydroxysteroid
dehydrogenase | (I 1 B-HSD 1), such as, for example, BVT- 2733 or those
W‘&é‘ﬁ:"éﬂ%fg@%ribed for example in W0200190090-94, W020038SD882007/601213
W02004112782, WO200344000, W0O200344009, WO2004112779,
W02004113310, W0O2004103980, WO2004112784, WO 2003065983,
W02003104207, WO2003104208, 25 W02004106294, W02004011410,
W02004033427, WO2004041264, WO2004037251, WO2004056744,
W02004065351, WO2004089367, WO2004089380, WO2004089470-71,
In oy EPEBIADBY LG WHORGEEL 687 P8 WIQRO0S 007 5@ rini0hie administered in
comimAReg m%%ﬁ@&%@ﬁ&ﬂ&%ﬁ@?&&kﬂ%@%%}%? gﬂﬁ.@%ﬁp n
combination with 30 inhibitors of protein tyrosine phosphatase |
(PTP1B), as are described for example in W0200119830-31,

in /0200 LR 1 MRZ04200448, XXQ&%&J}%@% %&g’ %%é%%?gg??%&n

1. PCT/EP2005/005321, PCT/EP2005

o BT TS SOETES SR BT R Bt OGRS BHASHEA94 o s

descrbat onl W R80a6T@887 one compound of the formula | is administered in
combination with modulators of the sodium-dependent glucose
transporter | or 2 (SGLTI, SGLT2), such as, for example, KGA-2727,

In ofe $09 818G c00E0}sNVE226 Seand B ARIPARE of &8 frendetyipind forekd in

R T Sl T e

W02005121161, PCT/EP20
or by A. L. Handlon in Expert Opin. Ther. Patents (2005) 15(11),

In odeXdsdeiiln B anessmiedime Bl akleashane Lornpaund afthe formyla L is

com ld,nglinis‘yvei{hed [ inatiotn with 10 modulaéors of GPR40. In one
R bodiment at Iea¥t e RSSOt DI f6PRTITIRE ARt ER in
combination with inhibitors of hormone-sensitive lipase (HSL) as

In o desc?r)g)bed E?f_gr gggr{g%l;e in ngpll c?11981, WO% 1/66531, W02004035550,
NB2005075108 o WoOA05 1822 "1 5 TR HA BB ATFTRHR | &t 2dmiigrsd o

combpiaAYien Fith & linessonibiter seckcrsiftstexentite corittmaticatiliitat (AMTbiGHE),
of acetyl-CoA carboxylase (ACC), such as, for example, those as

described in@ W0199946262, W0200372197, W02003072197 or
In ong 25 BRAmERS £41588 ARG FRIMBMISRN i famkict isneraimsisowia opmignation with

insuft@rmula | is administered in combination with
In one embodiment, at least one compound of the formula T is administered in combination with
a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or glimepiride.

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

a biguanide such as, for example, metformin.

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

In one embodiment, at least one compound qf the formula [ is administered in combination with
2 thiazolidinedione such as, for exampie, ti-dglit'az.one, cigl'itazone, ﬁiogiitazoﬁe, 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-quinazolinykmethcxy]phenyi] ﬁaethyi]-.?,é»

thiazolidinedions.

" Inone -embodimcx_x_t_, at least one compound of the formula lis administered in combination with

t
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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 | is administered in combination with

w28y isiRitor of glycogen synthase kinase 3 beta (GSK-3 Detd)p@s-/601213
described for example in US20052#2220, W02005085230, W020051

11018, PCT/EP2005/005346, W02003078403, W02004022544,
W02003106410, W02005058908, US2005038023, W02005009997,
US2005026984, W02005000836, W02004106343, EP1460075,

an M¢0ROOMBAAR D t0AIZE R AF ot pIYOROE TOBI /24 4:1B6s¥V02004046117. 30
In one embo nt, at least one

[ d of the farmula | is . . .
In ong embogime qlg%?eas One ompoRﬂg 8P}ge?1¥n. &%F §r8(%éxrlnﬁlxjks? ggértcg@%natmn with

administered in combination With- an INhiditor
an aEiKCigptd)erniuehidsadie o Xeepl -dapoxdstaponsive dRETA8886Deta cells, such

as, U0 43, é?bégc%% Imentiatiaast SP?eﬁée’%Irflﬁ%%'.”d of

the formula | is administered in ¢ Ination with “an endot A receptor

In ogp eapbntlsnefeht nsstopesemmsrndrbdefem bR fs administerediecombination with

moRHRAdREeRthakisAs Qs aTRAENheS, e farmpsilisAAMNISISIR Mirca and
combination with inhibitors of "I-kappaB kinase" (IKK inhibitors), as are

e ERGREH HRERERA GRS RS0 POBLBIEE Mm&@%w}m and a sulfonylurea,

instUDADAOTADEZ, dnsWi20050Q 1 k20nen inndie andacimenin atdeast one
compound of the formula | is administered in combination with to
modulators of the glucocorticoid receptor, like those described for

In ooz gmptdimep R 0050083361 phyrd fof the fembladim ety iaistestionembination with

subSIRPOHRRLIPf RS fREmuia L isiadiniigreddn m@én?&%ﬁzawg!@ T&ﬁﬁ};{bitor of
h ript influ

modulators (see "Cocaine-amphetamine-regulated transc ences
lysePRRERIB e N A BT aﬁ%@é%tﬁ‘é%ﬁ%rﬁhgﬁr?m@ mdbRan e dpscabed in
w0kt enewsnh Meteel cuik s Besteancty (200 33¢8306755:558); NPY

antagonists such as, for example, naphthalene- | -sulfonic acid
{4-[(4-amino-quinazolin-2- ylamino)methyljcyclohexylmethyl}amide
In daydtabbdaricie, (€ GR{AH6&3AopepidehY Yodndhk (RYM3ridGlae diindogdiifition with

compounds, such as, for example, CJC-168 - jugated with .
S S ot T NG 28 P Wb
in WHES9420083mjerdeeib 06680 serum albumin) or those as are described

in W02005080424; cannabinoid receptor | antagonists (such as, for

example, rimonabant, SR147778 or those as are o i ]
In one embodiment, at least one compound of the formula I is administered in combination with

activators of glucokinase, such as, for example, R0-4389620, LY-2121260 (W(02004063179),
PEN-105, PSN-110, GKA-50 or such as described in W02004072031, W(02004072066, 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 05045019, WO 05066145, WO 05123132, WO 03080585,
W003097824, WO 04081001, WO 05063738, WO 05.090332, WO 04063194, WO 01020327,
WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139, WO 05044801,
WO 05054200, WO 05054233, WO 05056530, WO 05080359, WO 05080360 oder WO
05121110.

In one embodiment, at least one compound of the formula I is a&ministered in combination with

an inhibitor of gluconeogenesis, such as, for example, FR-225654.
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described for example in EP 0656354, WO 00/15609, W002/076949,
W02005080345, W02005080328, W02005080343, W02005075450,
W02005080357, W0200170700, W02003026647-48, W0200302776,
WeE200%546107, W02003007887, W02003027069, 25 US6 BODEEY07/001213
W0200132663, W02003086288, WH2003087037, W02004049317,
W02004058145, W02003084930, W02003084943, W02004058744,
W02004013120, W02004029204, W02004035566, W02004058249,

W02004058255 W02004058727 4069838, US20040214837,
In QyE BB TR L, B SHORIBRAEEL \}(\276%0 @5’ Bowradination with

inhiMO2O0A006TS%A ] wmﬁw@ﬂﬂmmmw%shwaﬂéoes@a%, 30
W02004110453, W02004108728, W02004000817, W02005000820,
US20050009870, W0200500974, W02004111033-34, W0200411038-39,

In apeozobstinspR et lwpsowseorrunt of\the Gosaty b2adnsduosddbaanbination with

mod¥EA20 LU RS EWIQ%QQQQ?%EQT 0&9%@%?@%&1 ié’%&’?% gé?’ﬁge et al.;
PCT/EP2007/001213 54 W02005061509 or W0200 077897)

Arzpesmidiersehg Pvg ot 8 3.4t ddionaphthalene-2- carboxyllc aC|d
[2-(3a-benzyl-2-
I mgth 1-3: FOXO- 2 3a 466 7-hexah ggirazolo 4,3-clpyridin-5- 1 4- th?r )
o Bphen ?51 oXoe arzﬁel e EWHV 1975550 LB § SIE§ bination with
inhliﬁﬁ@ﬂ&bﬁa’ﬁhh@frbﬂﬁﬁ&@ RSB GldtRan8terRT { GFA D), hvose dilaatrﬁmi for
eS0T R A PB060985, WO2005009950, WO02004087159,
2004078717 W02004078716, W02004024720, US20050124652,
W02005051391, W02004112793, WOUS20050222014, US20050176728,

In 3 RBBRHAAY 14 1cMBRRRAAS 6 Whe £89R01 BRI kR RAR L8R N ion with
W02004005324, W02004037797, W02005042516, W02005040109

inhiRjgpse eh §iasnedy PraBEsA 0% AIB T\t ah foraramnipositseh L AF-237),
sitafiRZEQAHI00339), ERIAGHDGBNEOLGA384 253, W@Mﬁi SYR-322, SYR-

o1 ERASBRISS WOZ004002070 1 WORBLAGT201, prexiEcpiocons o

antagonist methylbenzoxazol- -yI nap hyrld
W@@Qﬁb&ﬂéﬁﬁiék(emw - R00HEISE HE AYeURSNoAbEdl o MeRa0ApTH 2308,

PCYYRBIIIRR 2, %ﬁ%@%@é‘s@@é’sW@W??&&@Ms%%@%%ﬁﬂﬁ%&s%m

histamine H3 receptor agonists (e.g. A 4, ABT-23
PC§@@@%§%;}8@4 Q%jmggwmlwﬂ Zor DE 10 2005 012873 4.

1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208) or those as are described in \WW0200064884,
In %%S% é“ ifﬁgég?%é%éﬁﬂft?ﬁdtféb%%‘m a | is administered in combination with

inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (118-HSDT1), such as, for example, BVT-
2733 or those as are described for example in W0200190090-94, W0200343999,
W02004112782, W(200344000, W0O200344009, W0O2004112779, W02004113310,
W02004103980, WO2004112784, WO 2003065983, W02003104207, W02003104208,
WO20041062%4, W02004011410, WO2004033427, W02004041264, W02004037251,
WO02004056744, WO2004065351, W02004089367, W02004089380, W02004089470-71,
W02004089896, WO2005016877 or WO2005097759.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of protein fyrosine phosphatase 1B (PTP1B), as are described for example in’
W0200119830-31, WO200117516, WGZOC4506446, W02005012295, PCT/EP2005/005311,
PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or DE 10 2004 060542 4.
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Celanire, S., et al. Drug Discovery Today 2005, 10, 1613-1627); CRF
antagonists (e.g.
[2-methyl-9-(2,4,6-timethylphenyl)-9H-1,3,9-triazafluoren-4- 20
' ine (WO 00/66585)); CRF BP antagonists (e.g. urocortin):
‘yhérigg%ﬁ%%%p;nists; [i3 agonists (such as, for example, CT{EPZOW&OR”
1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-
dimethyl-IH-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
01/83451)); 25 MSH (melanocyte-stimulating hormone) agonists; MCH
(melanin-concentrating hormone) receptor antagonists (such as, for
1 examgI%;gI}IGD-MlS, AMG-076, NBI-845, A-761, A-665798, A-798,
N ORT BB E P 6 Fb O T BB 05 B B S MR Lefe inegmbination with
modigsoribetiiin AWD2RORIGAGR, IMORAEOSPROR, WO20O50T9RIBGLT?), such as, for
12648, 01 004072025, .
xS en 040" 3 VOSEDES g S Re-NO Be o
exa i 00 YETEL48 VY U2 00200347240 W 2008 G5RR027 WORRE3BBIAE0);

PC RIS RO : .
{2-[4-(4-chl Orﬁﬁ?ﬁ%ﬁ%?;gﬁg%ﬁ?%ﬁ%ﬂw Srztgo.%]&gg{ggglon i Expert Opin.

Thep ExtaapsdeePabbac 13 153! -
cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid

trifluoroacetic acid salt (WO 99/15525), SR-146131 (WO 0244150) or . )
In °§"s?¥3§%%ft§65: UdFBILRANT FampRIRE mﬁﬁﬁ@@t&?&. R ERRIA S iRy THRiRgipn with
mogdrtiomi &R @nd noradrenergic compounds (e.g. WO 00/71549); 5 5-HT

receptor agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid

salt (WO 01/09111); 5-HT2C receptor agonists (such as, for example,
In onpEBoE B0 R3sHPIA 68w ppEd @ Tidsdrineulaih iVW0ROOSERGL0 combination with

inhi‘té(@?@&ﬂ?&%&%e}{m%Q%QQ@(%)‘Q’%W&%@A%B?&Q%%%% A1,
W02005082859); t0 5-HT recaﬁ;t]or antagonists as are described for

WO BApt-i B35S B 200 MR 5 rE KPS e Sists (BRS-3

agonists); galanin receptor antagonists; growth hormone (e.g. human

rowth hormone or AOD-9604); :
In o%e emtgogxmen , at l%ast on¢ compotind of the formula I is administered in combination with

inhibitors of acety}-CoA carboxylase (ACC), such as, for example, those as described in
WO199946262, W0O200372197, W02003072197 or W0O2005044814,

In one embodiment, at least one compound of the formula 1 is administered in combination with

an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for example, those as
described in WO2004074288.

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, WO2005111018, PCT/EP2005/005346, W02003078403,
WO2004022544, W02003106410, W0O2005058908, US2005038023, WO2005009997,
US2005026984, W02005000836, W02004106343, EP1460075, WO2004014910,
W02003076442, WO2005087727 or WO2004046117.

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

an inhibitor of protein kinase C beta (PKC beta), such as, for example, ruboxistaurin.
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growth hormone-releasing compounds (tertiary butyl
6-benzyloxy-1-(2-diisopropyl- 15
aminoethylcarbamoyl)-3,4-dihydro-IH-isoquinoline-2-carboxylate (WO

Vo2 /B88698P¢growth hormone secretagogue receptor antagoBiSTEERP#SHN1213
antagonists) such as, for example, %&-778193 or those as are described in
W02005030734; TRH agonists (see, for example, EP 0 462 884);
uncoupling protein 2 or 3 modulators; 20 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

In dfeQhaRitim e gS @kibacrudthipeuRDONheXotR)ulld 1383 h)inaRdrag dnistabination with
bromacriptine oy Doprexin); lipase/amylase inhibitors (li
on SR O SR B RN AoEes e e 6 Ty kel

O-acyltransferases (DGATS) as described for example in

In Si2edRdi0ReRo %71&&4%%%916%%93&%%%4% 2RO bination with
W02005072740, JP2005206492 or W02005013907; inhibitors of fatty

inhiigrsphifdeenEApauc ke, fovbiteinphs a7 wiriprdserreetibed in

w6005 20 6230 10xyntamedains ooieny-asiveneyyey 241 7/093365
PCT/EP2007/001213 56 or thyroid hormone receptor agonists such as,

for example: KB-2115 or those as described in W020058279,

In MVOAQ0IT 262, ANEH20 01 Ok293 MIOANO3 BBA01 5 | WHRODKA84 21 cofubination with
005Q92316. 5 In one embodiment, the further active ingrediegt i

T s RO S Rt e S e CRoososusse
Salvador, Javier; Gomez- Ambrosi, Javier; Fruhbeck, Gema, Expert

In SRR ERRINAGORIARY (2003und Crhe 8311 § %2 dHAARORR in combination

embodiment, the further active ingredient is dexamphetamine or
withrhpRetanomidatons 6ie dreptamismh TR arFREIRIEd S IngpaRtéMfygnes energy
mefgRiliiaming4y dexiantidramingg i aneshasamtedinand. (PR Heheind Metabolic
Recsares (OB RCISRb S SRYggmine.
NPY antagonists such as, for example, naphthalene-1-sulfonic acid {4-[(4-amino-quinazolin-2-
yiamino)methyljcyclohexyimethylyamide hydrochloride (CGP 71683A);
peptide Y'Y 3-36 (PYY3-36) or analogous compounds, such as, for example, CJC-1682 (PYY3-
36 conjugated with human serum albumin via Cys34), CJC-1643 (derivative of PYY 3-36 which
conjugates in vivo to serum albumin) or those as are described in WO2005080424;
cannabinoid recepior I antagonists (such as, for example, rimonabant, SR147778 or those as are
described for example in EP 0656354, WO 00/15609, W002/076949, W02005080345,
WO2005080328, W02005080343, W02005075450, WO2005080357, W0200170700,
WO02003026647-48, W0200302776, W02003040107, W0O2003007887, W(2003027069,
US$6,509,367, WO200132663, W02003086288, W(02003087037, W0O2004048317,
W02004058145, WO2003084930, W02003084943, W02004058744, W(02004013120,
W02004029204, W02004035566, WO2004058249, W0O2004058255, WO2004058727,
W02004069838, US20040214837, US20040214855, US20040214856, W02004096209,
W02004096763, WO2004096794, WO2005000809, WO2004099157, US20040266845,
WO02004110453, WO2004108728, W02004000817, W02005000820, US20050009870,
WQ0200500974, W02004111033-34, W0200411038-39, WO2005016286, WO2005007111,

W02005007628, US20050054679, WO2005027837, W02005028456, W02005063761-62,
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In one embodiment, the further active ingredient is mazindole or
phentermine. 15 In one embodiment, at least one compound of the
formula | is administered in combination with bulking agents, preferably

“;8§9$q}35§3gglking agents (see, for example, Carob/Caroma>§1((r:)rr(ﬁ!,,5ragl;mhj1\213
emia

et at., Carob pulp preparation for treggtment of hypercholestero
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 20 Frankfurt/Main.
WOSWIH N0 Withe Cesomex(y) is possible in one preparation or by

e SR S Rn LS e ol S S

metligh-prodiicis, g;ﬂ;ﬁb@gatqrd&mpdﬁo iif, ba}gq&ydmr@%pﬂs(@raﬁ]u&ﬁh&r@ﬂ&ﬂS

, t f |
ol TRSENINEDS ST CRUSIERSSS DR s, v,
CHIEu ¥ aBT fof lescairsiethabatsrivseriped\io JH 02 ATFP6A%E br WOOL08B9P3A35.
wo%%ﬁ@@d@@@&o@%ﬁ@sm§mw%ib&ﬁ%@%u@eoso124652

administered in combination with 3 Nicotinic acid rece

O e et oo,
US@@WYM@@@@MEB@@W/ 002244 157101 OMEC20TROOFRRN AL 18850 DITe 7,

woRBERRATS 5 A SOOI SRIRD WS
WOQ@ZO@E’%MMDE@M@% mb o6 h, VaO RSO MBS BoWIRA0DEDOTIRE, EP 1538159,
WOEU[ﬁEb‘ﬁd?@ oghc{g;}sg%a§{ﬁ(ﬁ§d|517comblnatlon with 5 HI (Histamine receptor 1)

agonists suc or example described in W02005101979. In one
orexamiBeRiiaientaseisasteond <omptuthe ercsra fofmylita 1l is SAnkpinisrdidiry lurea

hyd RRBIIRRTGR Wik BURIaPIRRSHChAS: [or RXPINIS ASRE D OrIR00 196302,
W02006017504. 10 In one embodiment, at least one compound of the

WORRM B s MRS |Wé%9ﬁﬂ%%sr‘f" With Opiat receptor-antagonists
hist&uge 83 feﬁ@&&rn@ém@kﬁergbﬁﬂms\maﬁﬁﬁl@? 806ye1oNAE20040L44LGh N

dment tI ast on ound of the for ula.l |s
L PR R A A et W LS ogp) or
thosemmpl@deﬁmdbe%@W@&Wﬁiﬁ&&&%@%@‘memmm&mm@m,

CSEANQ@%O%QQP%g%M}{QgQQ%%é 7004n;@N64 gpp&y?]ent, at least one

compound of thé formula’l is a mlnlsfere in combination with
CRF antagomsts e.g. [2-methyl-9-(2,4,6-trimethylphenyl}-9H-1,3,9-triazafluoren-4-

yi]dipropylamine (WO 00/665835));

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 hydrochioride (WO 01/83451));

MSH (melanocyte-stimulating hormone) agonists;

MCH (melanin-concentrating hormone) receptor antagonists (such as, for example, NGD-4715,
AMG-076, NBL-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, W(2005019240,
WO02004011438, WO2004012648, W02003015769, WO2004072025, WO2005070898,
WO02005070925, W02004039780, WO2003033476, W(02002006245, W02002002744,
W02003004027 or FR2868780);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
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NPY (Neuropeptide Y) modulators such as for example described in
W02002047670. 20 In one embodiment, at least one compound of the
formula | is administered in combination with a inhibitor of the
weditnisasfogen replacement protein such as described forrgnrpée7in0 1213
W02003092694. In one embodiment?at least one compound of the

formula | is administered in combination with 25 modulators of the

glucocorticoid receptor such as for example described in W02005090336.

In one embodiment, at least one compound of the formula I is o
cyoRfniStaYEG AP b mlrEBmWH HEHRAREaRb - AbRitS ik irifuqeacetic acid
sal eRMID P BS36j 3R AN 2008@244290)3H HTRA2EIRDYdiment, at least

0 e.comgpaxggngfbtlrtl& f(ﬁ(rmu a Ifi%f?cil_gninis ered in combination with NRIs

phrine

ser TN Ieu . g, mine . .
orepin reupta i ﬁori’lsuc’h 5 for example described in

miyvd 2002058110 2N O2BH7OIS6STIPOTEER2Q0WO0ARTB458 In one
s-pRodiment. atleast qna corReHh el ihe f gt{ggl@zkdé gdministeted in

combination with MOA (E-beta-Methoxyacrylate), such as for example
(WEa8EM91 bk such as for example described in W02002053140. 5 In one

5-IEMoodinient 36H0ast AR £ORBPexELA, heosBYIIaV ISBIBIRIRIRIeLR described
) ination with. an antithrombotic active ingredient such as for example

in AR EgB o LR B RS R Mo S VSO G o
WO eRERSHY) Ne He FM-VP4 JTT-501 O/ OH N/NICOIHN o0JN o

51 P28 SR s A NoQlazaNe - 1OX o mple in WO2005058858:

bombesin recepior agonists (BRS-3 agonists);

galanin receptor antagonists;

growth hormone (e.g. human growth hormone or AOD-9604);

growth hormone-releasing compounds (tertiary buty! 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-TT8193 or those as are described in WO2005030734;

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 Déprexin);

lipase/amylase inhibitors (like those described for example in WO 00/40569);

inhibitors of diacylglycerol O-acyltransferases (DGATS) as described for example in
US2004/0224997, W0O2004094618, WO200058491, W02005044250, WO2005072740,
JP2005206492 or WQ2005013907;

inhibitors of fatfy acid synthase (FAS) such as, for example, C75 or those as described in
W02G04€}05277;

oxyntomodﬁlih;

oleoyl-estrone;
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HO xs Il ONH CI CI OH GW-9578 CIO K-111 OHOOHOOOHO 0
LY-674 KRP-101 OOHOFFON"J~'PHOO/F \S~\N LY-510929
GW-501516 WO 2007/093365 PCTIEP2007/001213 59cl FFF F, FH

WO NN B0 NC 0 R-103757 BMS-201038 -N ~~~\\\ HC IE)IC,CUEQE%%&TJB
poo O HN o 56

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as described in
W020058279, WO200172692, W0200194293, W0O2003084915, W02004018421 or
W(02005092316.

In one embodiment, the further active ingredient is leptin;
see, for example, “Perspectives in the therapeutic use of leptin”, Salvador, Javier; Gomez-

Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10), 1615-
1622,

In one embodiment, the further active ingredient is dexamphetamine or amphetamine.
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In one embodiment, the further active ingredient is mazindole or phentermine.

In one embodiment, at ieast one compound of the formula [ 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 I and Caromax®. Caromax® can in this -

connection also be administered in the form of food products such as, for example, in bakery

products or muesli bars.

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

PDE {Phosphodicstcfase) inhibitors such as, for example, described in WO2003/077949 or
WQO2005012485.

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

NAR-1 (Nicotinic acid receptor) agonists such as for example described in W(02004094429.
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OPC-14117 JTT-705Br O CI N OH 59-204990 HO NO-1886 0 HO, ///
O0OHC\/CH,,0,-/0 xOOH CH3O\~PX OHOOIHC'pCHIH3C~H
O0VO" BMS-188494 CHI H,C GHQ XI O 0 CI-1027 N ~~r (r) --~= HO
FOZHBEG 0 "yOH OH 5 ATL-962 FR-258900 0 II'o |\ ( NPEFERDI) 101213
NNC-25-2504 N, NFH LY-2121260 I WO 2007/093365
PCT/EP2007/001213 60

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

CB2 (Cannabinoid receptor 2) agonists such as for example described in US2005/143448.

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

H1 (Histamine receptor 1) agonists such as for example described in W02005101979.

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

Bupropion, such as for example described in W0O2006017504.

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

Opiat receptor-antagonists such as for example described in W02005107806 or
W02004094429.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of the neutral Endopeptidase such as for example described in W0200202513,
WO02002/06492, WO 2002040008, W(02002040022 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 W(2002047670.

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
W020603092694.

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

modulators of the glucocorticoid receptor such as for example described in W02005090336.

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

nicotin receptor-agonists such as for example described in W02004094429.

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

NRIs (Norepinephrine reuptake inhibitor) such as for example described in W02002053140.
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PCT/EP2007/601213

In one embediment, at least one compound of the formula J is administered in combination with

MOA (E-beta-Methoxyacrylate), such as for example segeline, or such as for example
described in WO2002053140.

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

an antithrombotic active ingredient such as for example Clopidrogel.
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KB-2115 5 In one embodiment, the compounds of the formula | are
administered in combination with medicaments having effects on the
coronary circulation and the vascular system, such as, for example, ACE
Wit a1y, ramipril), medicaments which act on the angi®ensFeeerini 213
system, calcium antagonists, beta bfdckers etc. is In one embodiment, the
compounds of the formula | are administered in combination with
medicaments having an antiinlammatory effect. In one embodiment, the
compounds of the formula | are administered in combination with 15
are employed for cancer th Dy and er

garded as falling within the pro ectiortcorferred by 20 the
re. WO 2007/093365 PCTIE{ZOO?lOO

Influence on the MCH receptor in vitro; determination of functional IC50
values of MCHIR antagonists|Cloning of the cDNA for the human MCH
MO r, preparation ofbinant HEK?293 cell to line wh;
extredses N MGHreceptor, and functional measurett
the recombithan @ Im%ook place n analogy to the dgscri
Audinot et al. (J. Biol. @ 562{2001). A(différence frbm
the reference was, however; @*us idpEAKS from EDGE
Blosystecr% TOSA) for the construction of the expression vectof* Fiie host

used fort ap as a transformed HEK cell line r}@med "PEAK
Stablé c & e
ec{ B¥egse

A-B65788
ATC-0175

o .,.-ﬂ“\N/
|
N
/@O\/\N
. O T-226296 %o

m P,
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i Wﬁ

,é/ % ADD-8604
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15 (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
whomMelegular Devices (USA), using protocols of the appag%%gs 074001213
manufacturer. The compounds of the invention show a signiifi
inhibition (>30%) of the signal induced by the agonist at a concentration
of 100 M, preferably at 10 AM, particularly 20 preferably at | pM, very
particularly preferably at 100 nM and very very particularly preferably at
10 nM. Besi functional activity it is also possible to determine the
affinity for tmll? according to Audinot et al. (Br. J. Pharmacol. 2001,
133, 371-378). Preferred compounds of tigain¥

I t 1 pM, pakigwarly preferably of lessith

of

100 nM, very 25
gLy particularly

anorectic effect is tested on female NMRI mice. After withdrawal of feed
for 24 hours, the 30 test substance is adminigteped intraperitoneally or
preferably orally by gavage. The animalsE thdused singly with free
access to drinking water and, 30 mjpiies+after-administration of product,
are offered condensed milk. The : rhilk consumption is
determined[&very haif WO PCTIEP2007/001213 64 hour for
~at1d the ge_ggg&le&f%gedition of the animals is observed. The
measured milk consumption is compared with the vehicle-treated control
animals. The vehicle itself has no influence on feed intake. Preferred
tolerated vehicles for the administration are, for example,
hydroxyethy®&ellulose (0.5% in water) or Solutol HS I5 (5% in 5

@ eIIquC?e (0.5% in water)). Feed and water intake of female
13 Ite ative to testing the anorectic effect on NMRI mice, it is
¥ pa@sSible anafogaisly to use female Wistar rats weighing about
220-250 g. %%E qgimals are accustomed to the to experimental
environmen ejfore the start of the study. In one embodiment, the animals
have 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
In onserpRodiacal hisTamIRd T thsddnvadn atiorlpinistered in combinetion with

medicaments having effects on the coronary circulation and the vascular system, such ag, for

example, ACE inhibitors (e.g. ramipril), medicaments which act on the angiotensin-renin

system, calcium aﬁtagonists, beta blockers etc.

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

medicaments having an antiinflammatory effect.

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

medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the disclosure with

one or more of the aforementioned compounds and optionelly one or more other
pharmacologically active substances is regarded as falling within the protection conferred by

the present disclosure.
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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 t 5 computer-assisted
wystem{dtss Drinking & Feeding Monitor). The measured fegghansbywataiiz
consumption is compared with the v&hicle-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 20 to a standard maintenance diet or to a high-fat-and
Teshmetibih-energy diet. After 12 weeks, the normally fed, slim mice have

Suiﬁé@iﬁ%”}éfr @@%ﬁ%@b&dyf \ﬂ‘fé'ghkHfi@tpgéjﬁgﬁrtgpﬁﬁgxwﬁitﬁtﬂf%%r%%ﬁtQ@H%e tested

reached one of about . The animals are housed singly, and the feed
bY GRS Und RS %1 SHEHEHORA SR IRUIRAR MG faTb oy stayefsrxample
belosfeed and water during the experiment. 25 The test substances are
administered orally in a vehicle and always tested by comparison with the
vehicle control which is included in parallel. The vehicle itself has no
InfinfiveroetonMidfewdpiotkeitan dds moinmadly of Groxipesh (e luibsss (3BGH 1R
aml{ég\zgstﬁr) or Solutol HS 15 (5% in hydroxyethylcellulose (0.5% in water)). A
corresponding group of slim mice is kept for each group of diet-induced
obese mice. 30 Feed consumption and water consumption are determined

Cl8ash saNe ol fiestineakand ben.e rpﬁre}%%%%fﬁ\e&&hmammm% cell

offered feed and water, respectively. The body weight is measured each
ling R S DB OB B BRI DGR (G EPSupRES At Aken
rechafoireuand blithecehgiefdhedieatmenttia wﬁ@@tmdegeﬂmm&asarbnm Biol. Chem.

rQv |nfor atio t changes in inter iary
27@6‘?%0&%%6 ’t?sﬁga%c%tég% % possr%lg1 ert%“r?r%m% t?’e%e"'&y’n&?él fif fpe plasmid
PESHK thiadiviRg GRiRiadsiemed S offanthenpesamaemaabe et (7 @BEEC The host
usé@%PQﬁ)zr?nl}@é%f%%é@‘ﬁr%%}&éﬂt?%ﬁ Qaﬁ'ma% m&i THERR S e§% plAin

vitro) is to examine whether a test compound has the potentia it the

(likgvisadiom STGTEr Binse R e Anridonsh Bsesusmma DAADE aghintanteylpium flux after

adMGERWS LR HDES OF PHNRY resuHeEast NSRS HDRNE RRBIARRlGBCEVRIRthe aid of
liver 10 h te, The test s stem allows differentiation between
thebﬁ/ %?%é’l%é&ﬁ}g iﬁ@%a@fxﬁ evices ( S A), 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 puM, preferably at 10 uM, 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 aiso possible to determine the affinity for the MCHIR
according to Audinot et al. (Br. J. Pharmacol. 2001, 133, 371-378). Preferred compounds of the
invention show an IC50 of less than 1 pM, particularly preferably of less than 100 nM, very

particularly preferably of less than 10 nM and very very particulariy preferably of less than 1
nM.

Milk intake by female NMRI mice

The anorectic effect is tested on female NMRI mice. After withdrawal of feed for 24 hours, the
test substance is administered intraperitoneally or preferably orally by gavage. The animals are
housed singly with free access to drinking water and, 30 minutes after administration of

product, are offered condensed milk. The condensed milk consumption is determined every half
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potential of a test compound by an immunochemical labeling of the
- kinetochores or by staining. the DNA fragments by the FISH (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
M3 Rours with metabolic actjyation or 24 hours withdUtHHERBEHE 2
15 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

houFQWthoarstakingageaunt Qf-he AaelingHimgas poRHaloR ARG mik
con com[}) ared with the neéguatlve control. The highest test concentration should

W reeenieth “30ohsyrbisiRgeaind cOPEpbiNEBE the concentration at
The whlidhiedigbipitatenalthectestfeampals @ 2Giscahsprued JouplGate the

_determinations should be carried out with each test concentration. o
e THSHD HErATe BEELH RO O o AP0 1 BB TELR A 813 5% i
hydidirstthyiteltdeseed al o Mutation. Res. 2003, 540, 153-163). Evaluation: The

structural or numerical chromosomal damage is reported as the increase

in the number of cells With_ micronuclei in an ensemble of 1000 cells at
Feedransewaialyialis o téngls ¥opeemiations. The test is regarded as positive in

As he-Tolawingeasas: addRedocieaselNDR NMbeE Rf SIS MBI MICIRBLEER to

IS sfjjggifigant b% com%arison with the negative control (solvent or
use [l E R ORE) TR HORASH b MitrOria dibs AR imals a5t tysP Bieddi4ily
expéfinvant exieftmeancsbitatio siadependanty, Dy GarapadsnRewithéRfimals have

negative contro). 30 A pasitive contrQ] must show a clear, statisticall
oA R ) LS b I REGERTL oM EF Rt accss
of theomponusioiitsevinbdntion diewe dafive thethénmiciontist it tesinWigation of

the ROQHARIZOUR 9&@@&9%&9@%&%39%&%&&&%ﬁgT%ASdaelH& Qb Feed intake

AMES Il test is to examine whether-a’test compound has mutagenic _
and yestehtiigk BrenEaSEEb HORHNGRIRERV BRICIE TRinstesiAvEn Beatiet ains, Ipurs using a

comPierand ssalmenellartyp hmMIRE k. 5&8@%@%RB&Q.%§@:&1 RISSERCS ater
point mutation in the histidine o%eron and the Salmonella typhimurium

ConHIRHOPADE PR TRA S J PRl SrERAME SRR 7fRékted in a 384-well

microtiter plate with various concentrations of the test substance with or
Bodvyiwe?g%( rgaggao i(e:t—alg ll}llc%ciio Shese 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
gxperiment.
The test substances are administered orally in a vehicle and always tested by comparison with
the vehicle contrel which is included in parallel. The vehicle #tself has no influence on the feed
intake, and is normally hydroxyethylcellulose (0.5% in water) or Solutol H815 (5% in
hydroxyethylcellulose (0.5% in water)). A corresponding group of slim mice is kept for each
group of diet-induced obese mice.
Feed consumption and water consumption are determined each day in the first week and then
once per week by reweighing the offered feed and water, respectively. The body weight is

measured each day.
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thrdugh addition of S9 liver homogenate (accurate descriptions of the
experiment are to be found in the literature: P. Gee, D.M. Maron, B.N.
-Ames; Proc. Natl. Acad. Sci. USA 1994, 91, 10 11606 and Fluckiger-Isler

whakiMuiation Res. 2004, 558, 181 and cit. lit.). Mutagenic #e§tep2007/001213
compounds cause back-mutations affd thus restore the functionality of

- endogenous histidine biosynthesis. Mutated bacteria are thus able to
divide and expand to bacterial colonies. Evaluation: If there is enhanced
bacterial growth owing to mutations of the bacteria, then 15 enzymes are
Blojig samuleinarh dafesweiiomedilsh thasrdrefsibl itbeipettiintbrlen todgterfalls serum

paradiheweRiRnLRf e Added dadicater émggeemﬁemyamf? £0ABgRSH AN

)ale violet to yellow. The testis regarded as positive if the number of

addiianally Reftihls RolerERER Jeeibad R vantpE o itde g aBm A dpemsass of an

impégnilieanih byeampansea widhg control. Preferred compounds of the

M.invent'on are {le%ative in the AMES Il test. 20 Cytotoxicity tests a) LDH
IELIBREE PRSI OF e test for LDH (lactate dehydrogenase) release is to
examine whether a compound damages the integrity of the cell wall and

ThAY DR CausS Sl death (i25vi|§rri£{s 8%%@@?% &%&Dges%%%t Lahieh. e
enters the ce | Supernatant fl?om? e cytoso aue 0 cel? amag IS

poigisiab i eldbyioforpabay oMmécweiisiar ésmel e mithntrboest BdMgogunts) in
varidlly cENIGHRUEF S 9L GHItES SHRRIPRARLRIRHSRAYEE ARG M eswith:

the reactign solution (LDH kit, Roche, Mannheim) in accordance with the

hompganRtictERE PSSR ABAYE B flesstinisncbaiu e i iarpeshipata enrgsnic
pofjifiavate. i Eng $bisANABHisnieabteReh e NARME &f THRIRESHR AV W staining

reduces, under.the i of the added diaphorase, a likewise added
e TP S A S e s e s AR E EBmaa
Brigtiderifipddoy Theastsing thatab sonRtibnet dO@ative(@igtewitth Wéest compound. The

R R R RGP0 O AL0007, TECAN SRR CTRARNIL RISl

referred co unds of the Invention show no significant increase In

actieiigity Btveadn carithausripelsendoint: reatmanaihesetietre dseotppdned and
staSRAVWAL IDRHEARSP SN %s@@&&ﬁl%%ig%ﬁﬁggMMo%Y@tB%@?Jtﬁ[@é%gi?gromh

compounds show no increase below a o ) _
expressed as percentage growth or taking account of the doubling time as population doubling

compared with the negative control. The highest test concentration should show not less than
30% surviving cells, or should be the concentration at which a precipitate of the test compound
is observed. Duplicate determinations should be carried out with each test concentration. An
accurate detailed description of the experiment is to be found in Kirsch-Volders et al. (Mutation
Res. 2003, 540, 153-163).
Evaluation: The structural or numerical chromosomal damage is reported as the increase in the
number of cells with micronuclei in an ensemble of 1000 cells at three analyzable test
concentrations. The test is regarded as positive in the following cases:
a) the increase in the number of cells with micronuclei is significant by comparison with
the negative control (solvent or untreated), or
b) the number of micronuclei is increased 1o a biologically relevant exient, concentration-
dependently by comparison with the negative control.
A positive control must show a clear statistically significant effect by comparison with the
negative control.

Preferred compounds of the invention are negative in the micronucleus test.
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5 concentration of 250 M. b) Intracellular ATP content The aim of the test
is to determine the total intracellular ATP content, which is a measure of
the energy level and thus the vitality of a cell. | o Brief description: 100 L

7._“%%%£!§é%%e medium are mixed in a well of a microtiter p_Iq,t(ef%ggo&%%ﬁh

ter-Glo reagent (followigg the manufacturer's instructions:
- . Promega Technical Bulletin No. 228, CellTiter-Glo Luminesent Cell
Viability Assay). The cultures are shaken at room temperature for 2
minutes and then incubated for 10 minutes until the luminescence signal
AMBagIstabilized. 15 Evaluation: The luminescence is recorded, integrating
over one second (e.g. with TECAN SPECTRAFtuor Plus). Preferred
compounds of the invention show no significant reduction in the ATP
Thelgwely dte AMES Atration solatomirtOMhePartit e youref @ ad copapopodstial.

; JTedycti . ion of Even further N
L
straifyvwitle INEeltred Seetinptends Friatanutaianatdististidinsamsore) urd tpt&kimonhella

typHauHRLach(NRY IRR 106 dyBRS GRS SBRIRSRMSS RRRMasuPlekoflMinNg;crotiter

cells, which is a quantitative measure of the number and vitality of the 25

plaieith opsesrBiations i Beifesh ruRYEarR Y TRd 1B B Brialihssiggion
thropiosgdiate boiffe tisalttign gtRRShand-dncihatpd with (400 dbafnibe: MR 1o be

medium.at 37C in a humidified atmgsphere with 7.5% carbon,digxjde f
S L e A e e S
1 6Bpemidd3hadanithlttg dl.oMRBEoRRe 0O BT R BB SHS ddllbwed by

Mu%ggm%s%&ég&alyd}5&&%%&&&@@%&%’%@@&@%@ &%&ﬁ%@%

ter shaking for 10 minutes, ye Is extracte om the cells togive a
endogsB SHEEne irsBshasenVRired decssaiptivn dilte evdsansisartodinl
bacikhitheditgrature (E. Borenfreund, J.A. Puerner, Toxicol. Lett. 1985, 24(2-3),

119-124). WO 2007/093365 PCTIEP2007/001213 68 Evaluation: The
EvalgEBR b SF thEtperebRATHS SoHindeede sutrHRRUINRE R4ria it
enzpitaieaedidenasidite eoee inaiibe Abseuptioniefjheeihanelgindal aaelite
coio?%lld (e L%t Qindicator (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 sigmficantly by comparison with the control.

Preferred compounds of the invention are negative in the AMES II test.

Cytotoxicity tests

ay LDH release

The aim of the test for LDH (lactate dehydrogenase) release is to examine whether a compound
damages the integrity of the cell wall and may thus cause cell death.

Brief description: The LDH activity which enters the cell supernatant from the cytosol due to
cell damage is measured by colorimetry. The cells are freated with the test compound. Fifty
microliters of the culture supernatant are removed and mixed with the reaction solution (LDH
kit, Roche, Mannheim) in accordance with the manufacturer’s information. LDH catalyzes the
conversion of lactate into pyruvate. During this, NAD+ is reduced to NADH/H+. The latter in
turn reduces, under the influence of the added diaphorase, a likewise added yellow tetrazolium
salt to the red formazan.

Evaluation: The formazan is quantified by measuring the absorption at 492 nM (e.g. with
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HERD channel blockade 5 The aim of the test is to determine the
concentration range in which the test compound blocks the cardiac hERG
channel. Blockade of the hERG channel, which is responsible for the lkr ‘
or2eft9A3H6& human heart, is associated with potentially fatd&FFRANAE213
For expression of the cDNA encodirftf the hERG channel it was cloned
into the pCDNAS vector (Invitrogen). Chinese hamster oocytes (CHO,
American Type Culture Collection, Rockville, 10 MD) were transfected
tamine (GIBCOBRL, Grand Island, NY) with the hERG cDNA
ngﬁﬁ@ éﬁ%ﬁ%@ﬁg} é? (GIBCOBRL, Grand Island, NY: 500 sg/mL).
Prefdried celigaritials mlmﬁmmnwhmﬁmm&mmﬁ werBIdukttiwﬁg} an
a HAM E-12 | ic Ie ented W|th % native b
oo B M e TR B O o =
consfedBoG g5 sMbbredibritier. arsfmmgi@enwgembte@mn@heqm@wb@lamp

corfXREURG 35D E@v@ded 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
b) BRRBeanmlifieriAx@antnstruments, Foster City, CA). The electrodes (3-6

s resistance) are prepared from TW 150F glass illaries
T O PTG L AP TAC 128 A P G I pyp s of e
engghulion! 20426 thipdigsdianeAspartate, 20 mM KCI 4 mM Na2ATP, 5
Bn e'é'c'?';:)’uE% 56BMLN(!9 ]I?Cu Jg %@8%&81%"& &l é’&lg eHl)?g Q%}%t%r plate with

anne currents are |n uce ya posmve VO tage pu se
Iowbwé@weél’ﬁégaﬂiﬁerm@é (falomiipp SrgmarufecuradsinsrlsieeranBiymiega

TebRiSAUURGINRNBRCEhaME T aRERIE el Tuahsd Wity erﬁ@@tﬁ%es are
solution (130 mM NaCl, 5 mM KCI, 2.8 mM NaOAc, | mM MgCi2, 10 mM

ShﬁEP@SODfD‘?ﬁme&HE%@ awtwﬁﬂn%%ﬁ%?@dl%lﬁﬁ’?ﬁt%m%é}@H)
luriiiaelee tenabllHs seaifusad with the test compound dissolved in the

| soluti bdlt fa 10 or 100 mM DMS luti
o T B A Rl
SPEGTEM Feufoliwedd continuously until no further changes occur. The same

PrEYRGRAYY (F'c?uﬁ?ﬁ%ﬂﬁg WA AARING, &%Hﬁ?c%‘i{ﬁté‘aﬂét%tﬁxetﬁ?%rp levels at

compoun e maximum amplitude of the hERG current is measured 30

cofisgsicaiampeyiosy (Fhy b fagitvsshioupfeasd samertorda seprced radystion below a

oKD @F@@'EW%U&%&% %&WBB%BGE‘ Sbhadeshcaimpound ks
compared with that of the pure control solution in the same cell and

copeptipier 298 Wthe control value. WO 2007/093365
PCT/EP2007/001213

¢) Neutral red uptake

The aim of the test is to measure the uptake of neutral red (NR) into the lysosomes/ endosomes
and vacuoles of living celis, which is a quantitative measure of the number and vitality of the
cells.

Brief description: The cells are washed with 150 uL of a preheated phosphate buffer solution
(PBS) and incubated with 100 uL of the NR medium at 37°C in a humidified atmosphere with
7.5% carbon dioxide for 3 hours. After the incubation, the NR medium is removed and the cells
are washed with 150 ul. of PBS. Removal of the PBS is followed by addition of exactly 150 L
of an ethanol/glacial acetic acid solufion. After shaking for 10 minutes, the dye is extracted
from the cells to give a homogeneous dye solution. An exact description of the test is to be

found in the literature (E. Borenfreund, J.A. Puerner, Toxicol. Lett. 1985, 24(2-3), 119-124).

I
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69 Evaluation: The test compound is tested at various concentrations in
3-5 CHO cells which express hERG channel. The IC50 is obtained by use
of nonlinear least squares regression (GraphPAD Software, San Diego,

w%ba%@ﬁ@l selectivity 5 In order to minimize the risk of ur}\%@&tﬁ(%o%/gouls

effects, it is desirable to keep the nggiselective effect on biologi cal
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)

Evanmmnathweu@bmmacemmla rsgﬁawﬁrﬁ ReaMAbdas Passillesitzengialbotiter plate
eIe test Iar e numbey of in vitro l} sts stems can e 10

rea gg?r‘qie ?[by vgﬁloag UARUND & Bs S é’rcé’ﬂcﬁ%l Lohe

HEI&GmmmUblfaﬁlm invention of the formula | exhlblt 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

The gifepidistissids o@aispriseche gercprsing mreedaretivtinheiesiptompound blocks

the SHBRPRSHE: Onihf: D HITAAdEoPRIOR: RILISEANIRS c@ﬁapmeéﬂmmfﬁ? e Tkr

the 15 M| receptor), adrenergi c receptor subty es (e.g. AR alphala

curtgRl i HeATR AR IR SRSTAS (With Bents)beteal duRy Emimel). Solubility
For meuemusfsystﬂmmkde@magemh}erﬂ@ub%mﬂd afs eRUCENVENVector

ste an impor ant e ora, 20 ducib . )
(Inw%cégren co ani%g[i} é):fl{ %#e? i aqﬁ’g%rﬁéj %g)%s gr%ﬁiiféuon’ Rockville,
MD&jemmfnar@debwdvamdmﬁ@mm SHBMERXAn(ptes! ¢flsalLiNoN with the hERG
cD}\PA%@'&@i‘é%dTE@PHQ@%K ‘i@?é@é%ﬁﬁ"& eagl}%%e&twd%owfcd%ﬁ LIVesi93 s with

the dissolution of a solid sample untll’an riim s set
stableipniersihelihie BBRB el R eultusef sl Ry 28/ B Ms aivalurbehoias

suppREnBSt CAUMPOUNhAZV2 RaMnDdserdAL) IS PIRRLAGINLAIR L RLAD YN, Gais

test solytion phosphate- buffered saline, 10X, IM, Sigma, adjusted to

in 2 gIMAGPRSE ?(%goﬁ’ ﬁlr’éé\ﬁféﬁ%%i@r plate, and the turbidity is measured
Theathadesuiifig thepseticabnprepataianatosr dest COMRAO vRhe: 8 224Mours

T
cell resident 1 S patbleolamip sdchRiGuvuby @dulifgopattiel (DM S EbiaiarAR]bstruments,
Fos{g%;itg;%wj?h RN 4 l@déit}‘n<:gfr:,.aohms resistance) are prepared from TW150F giass
capillaries (World Precision Instruments, Sarasota, FL) and filled with the pipette solution

(120 mM potassium aspartate, 20 mM KCl, 4 mM Na2ATP, 5 mM HEPES, 1 mM MgCI2;
adjusted to pH 7.2 with KOH). The hERG channel currents are induced by a positive voltage
pulse (20 mV) followed by a negative pulse (-40 mV) and are recorded for later analysis. As
soon as the hERG channel! current of the cell flushed with the conirol solution (130 mM NaCl,

5 mM KCI, 2.8 mM NaOAc, I mM MgCl12, 10 mM HEPES; 10 mM glucose, 1 mM CaCl2;
adjusted to pH 7.4 with NaOH) is stable, the cell is perfused with the test compound dissolved
in the above control solution {by dilution of a 10 or 100 mM DMSO solution of the test
compound so that the DMSO content is no more than 0.1%). The current is followed
continuously until no further changes occur. The same procedure is repeated with increasing
concentrations of the test compound. The maximum amplitude of the hERG current is measured
in picoAmperes (pA) for each concentration and for each cell. The maximum amplitude in pA
for each concentration of the test compound is compared with that of the pure control solution

in the same cell and calculated as % of the control value.



20

25

30

measurement is repeated. Further additions of DMSO solutions (1 ML, 2.5
mM; 0.5 ML, 10 mM; then 9x | ML, 10 mM resulting in theoretical
concentrations of 25 MM, 50 M, 100 MM, WO 2007/093365
WCHEPR287/001213 70 150 M, 200 M, 250 M, 300 M, 350 M dA0MAg1213
450 M and 500 M) with turbidity me#Surement in between complete the
measurement process. Evaluation: The turbidity values from the
nephelometer are plotted against the theoretical concentration of the test
compound in the aqueous test solution. As soon as a significant 5 turbidit

Evalvaliegetble (&5 compaed dh 556 41t oIt FORFRIBHANS ButradddQestis which
exmely iR GtRathdoTa¢aboanebairRi ey, thedenat pfconeenitatinn Reledion

(G}Q'ﬁﬁigﬁﬁf%gﬁ?ﬁ%gg%ﬁc‘g‘g%}g.“m.'t of the test compound in the test
solution. Thus, the maximum possible measurement range emerges as
Genaltlesie@i2BypM, 6.25 - 500 M and >500 MM. Preferred compounds of the

i iQn: inati lubility 1 ate.buffer 7.4).of, to at .
o AR ST I R A 0 B

cffest oy bigdpgisaliy NMmpsrtrpchmeRnshptsSGlabiReprtprs i granadlt and enzymes; for

lisiBhRerpsion frapleHhfebididneasuie mery BiRetahdilyil the tepsil
° compound in gk/l%r\)ﬁ%%o 26% :!6.00 MM, 50 MM%%%“%%S%)@S%EV%@ and
"with'th n

Rolaiehr Ebtrethid BrftrQtichy i WP AAcHitPhaEmagsu gl ingredient
as soalpcuds(bROG) e Ahaken iogetieinwthrdb anchie ofl snteBtERIIORLRECan be
catfl) {50500 vessel (capacity. 1,2 b ot 18 hauts (Eppendort

t ermosﬁa‘ker,%ﬁf@ﬁ rpm, %eév CoV ‘rﬁig 0 BTotaenc? rom light). The sample
Thiscthepewsiateif tiped enrmapdftbefootatiohakbbdees shcttive Sl{iéiRatamtimists,

' fi leno [ r i irec.
Selgbé)}%]-lhéi%a&&\y/g ?n%zzégfbg %ééggé%ﬁgbﬁge’%ﬁéer sa%? p@%ﬁg%% e
prefefablyiRfilv puie by e ifTE b EsOberPaRiFiRs3BsaBe by ik npeobTins sre
serS@IhtioR} e FvAkBLARS [he apntentiatior: ploty et/ FRReLRERC s (c.g. the

undiluted sypernatant is calculated from the resulting integrated U
ML ESERRIORS SPiE ST ARG {Res OF ARPBLEIS U298 ByRdim chagnels
(e.gahbratigpel s andhatiaidyl as solubility of the test compound in the
respective aqueous test solution, Examples of aqueous test solutions are

deionized water or aqueous phosphate buffer with
Solubility in agueous systems

Adequate solubility of a substance in aqueous solvent systems is an important prerequisite for a
(reproducible) pharmacological effect. Solubilities in aqueous systems can be determined by
various methods. Suitable examples of solution precipitation methods (“kinetic solubility”) and
methods which investigate the dissolution of a solid sample until an equilibrium is set up
(“thermodynamic solubility™).

a) Kinetic solubility

A DMSO solution of the test compound (2.5 mM; 0.5 uL) is pipetted into 200 pL of an agueous
test solution (e.g. phosphate-buffered saline, 10x, 1M, Sigma, adjusted to 10 mM, pH 7.4} ina
96-well microtiter plate, and the turbidity is measured at the resulting theoretical concentration
for the test compound of 6.25 uM using a nephelometer (e.g. Nephelostar Galaxy, BMG
i.abtech). The concentration of the test compound in the aqueous test solution is then raised to a
theoretical 12.5 pM by adding further DMSO solution (2.5 mM; 0.5 pL), and the turbidity
measurement is repeated. Further additions of DMSO solutions (1 uL, 2.5 mM; 0.5 uL, 10 mM;
then 9x 1 uL, 10 mM resulting in theoretical concentrations of 25 uM, 50 uM, 100 uM,
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various pH values (e.g. pH 1.2; pH 4.0; pH 6.8; pH 7.4; pH 9.0) which can
be prepared from the. commercial solution (phosphate buffered saline,
10x, Sigma) by dilution and adjustment with 30 phosphoric acid or sodium

“ng({(%;gg 6s.olution by standard methods, Preferred Compoul{}%sm%]; 3@0 g1213

invention show a solubility in phospiate buffer (pH 7.4) of at Teast

pM; more preferably of at least 50 M and even more preferably of at least
250 M. WO 2007/093365 PCTIEP2007/001213 71 Permeability The test
for permeability is carried out in CACO-2/TC7 cells which have been

150quNpzec SMDIME WG Boamax 4G |0ao wihubighsalusesscaiant) HEPES 4Ry
mM, 1% NEAA, 10% FBS, 40 sg/mL gentamycin; 37C surrounding

: /
eSS SPAT 5 Y56R FORREH AhE %‘gﬁﬂ BBItERt) on Becton Dickinson
Evafilteis (Z8evnaibidincosited Y fan 2 dayise |3 hetperro eabititya isiestd @taretical
rapi f M for the test compound (1% DMSO in HESS).with a
con B B B ISR sR Y A i on
turbgign s detenipdisetak & ipkicd o I8 neestias e LGB MicPus tisgtrsolution) at a

theHARGNIBLIRRA TR ¥§§ﬁ§%§tﬁ%mt@{%@ﬂaﬁ§zf&ktEE%&WJ'H%@&%%y Hmit

procedure are to be found in Balimane, P.V.; Drug Discovery Today
of thejesh camponna i Hisiisoi gt eny PhahAPsiaaxin urp aqpibitBrre franemt range
emeBRREN eSS eIMINEE 08 reoombinantangymes (obtained from Becton
Pre t?:lr% inson ar(lid fly%rescent su strat%s, (BD/Gentest), as recommendedg_)ﬁ/
HE TR SF BREFRUBETER D HiREv BIbISEC1BRbasraa i Pullgrdrkt 7.4) of
at ldesctiptidhsoirthedistidysttanlend e favencksvdonibe pgermentat least
cedure are to be found in Zlokarnik, G.; Drug Discovery Today 2005,
0(21), 1443-1450. 20 Metabolic stability The metabolic stability is
determined by incubating the test compound (5 MM) with microsomal
b) Théah SB/eHARS Lip@iRL protein with 0.1% w/v BSA; | mM NADPH, 0.5%
DMSO) at 37C. 25 Analysis at an incubation time of 0 and 20 minutes

The iy dMAPRIEHRD SIIERPS S mptherasateibirsits dufensaiithe test
confyaieninadseiesenges muaheespanmenialniaeedwe AeWolmiaradiation
wit%%’g%ngcg&é% r%%‘f%i&%gg%%? dgl%/ijl-%?{l éﬁé_%@%é%ﬁ%%o%nfg'}ﬂushzkzﬁ t%%glﬁétr with
the aqueous test sotution (250 kL) in a closed vessel (capacity: 1.5 mL) for 16 hours
(Eppendorf thermoshaker, 1400 rpm, 25°C, covering to protect from light). The sample is then
centrifuged at maximum rotational speed, and the supernatant is finally filtered. A sample of the
filtered supemnatant is analyzed directly by HPLC UV measurement (see above). A further
sample is analyzed after dilution (1 part by volume of supematant, 39 parts by volume of test
solution).

Evaluation: The concentration of the test compound in the undiluted supernatant is calculated
from the resulting integrated UV absorptions of the supernatant samples on the basis of the
constructed calibration lines and stated as solubility of the test compound in the respective
aqueous test solution.

Examples of aqueous test solutions are deionized water or aqueous phosphate buffer with
various pH values (e.g. pH 1.2; pH 4.0; pH 6.8; pH 7.4; pH 9.0) which can be prepared from the
commercial solution (phosphate buffered saline, 10x, Sigma) by dilution and adjustment with
phosphoric acid or sodium hydroxide solution by standard methods.

Preferred compounds of the invention show a solubility in phosphate buffer (pH 7.4) of at Jeast

12.5 pM; more preferably of at least 50 pM and even more preferably of at feast 250 pM.
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WO 2007/093365 PCT/EP2007/001213 72 Examples The examples and
preparation methods detailed below serve to illustrate the invention
without, however, restricting it. 5 The compounds of the invention of the
viarnwatzodcan be prepared by means of reactions known in primgiphec Tiee213
compounds were obtained for exanle in accordance with the following
general reaction schemes. O-R2 Zn, CH~COOH NaH, DMF Method C or
OzN F O,N O-R2 N O-R2 Method O H,, Pd(OH), RI R7 Method E2 Rt cl
-0iC~/150'R2 00>w pix ~R~0-nzS NI\R7 DMF N N Method B
MPhenol ethod A for R2N""R3 0 CI /0 '-Lai _\\S, NJ R1 HN-R3 CH
Pefp@¥OisPTIHFA Cl + ON\ HNR4 Method K N% R7 H R3=Boc HCI R3 =
H Method L 10 Scheme | Other compounds of the invention can be
obtained by further routes which are outlined by way of example in the
ThéoHenfimgesoizebiity is carried out in CACO-2/TC7 cells which have been cultured

{(DMEM/Glutamax I/Gibeo with high glucese content, HEPES 25 mM, 1% NEAA, 10% FBS,
40 pg/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 pM for the test compound (1% DMSO in HBSS) with a pH gradient
(apical: pH 6.5 and 0.5% BSA; basolateral: pH 7.4 and 5% BSA). Analysis takes place by
means of LCMS/MS. Further descriptions of the test system and references for the experimental

procedure are to be found in Balimane, P.V.; Drug Discovery Today 2005, 10(5), 335-343.

Inhibition of CYP enzymes

The inhibition of CYP enzymes is determined on recombinant enzymes (obtained from Becton
Dickinson} and fluorescent substrates (BD/Gentest) as recommended by the manufacturer (see
Website http://www bdbiosciences.com). Further descriptions of the test system and references
for the experimental procedure are to be found in Zlokamik, G.; Drug Discovery Today 2005,
10(21), 1443-1450.

Metabolic stability

The metabolic stability is determined by incubating the test compound (5 pM) with microsomal
liver fractions (1 mg/mL protein with 0.1% w/v BSA; 1 mM NADPH, 0.5% DMSQ) at 37°C.
Analysis at an incubation time of 0 and 20 minutes takes place by means of LCMS/MS. Further
descriptions of the test system and references for the experimental procedure are to be found in
Piant, N.; Drug Discovery Today 2004, %7}, 328-336 and Lau, Y.Y. et al.; Pharmaceutical Res.
2002, 19(11), 1606-1610.



WO 2007/093365 PCT/EP2007/001213 73 S 0-R50/0 NBS, TFA BtO
(PPh,)2PtICI2, Cut R5 O Pd/C, Hz, McOH H,S04 S/ PPh,, Et,N, THE
Method EI NO2 NO2 Method F NO, p0O _0RS -_0>-N~RS N\0-R20

:AQ R1 5 Rt DMF Phenol R5\ 1 N Method B N Method AN Ni
v%(gégrﬁ({eg%% Other examples againyere obtained as indicated rf thig/001213
following scheme. 0 FR8 0 D 0 e 9-e\ S! Boc20, DMAP S 0/ IDA a'+er Br

O No0ON Method J *, Method 1 ¢ * f PHtBuf BF" Pd(OAc)2, Cs,CO2
N-boc N-boc Method HO-00 R6/5 TFA. CH2C12 R6 -0 N\Re O
ExaMethiod G \S/ N ° DMF N-boc N Method B N 1I-N/ O 0 R2
The examples and preparation methods detailed below serve to illustrate the invention without,

however, restricting it.

5 The compounds of the invention of the formula I can be prepared by means of reactions known

in principle. The compounds were obtained for example in accordance with the foliowing

general reaction schemes,

O—R2 Zn, CH,COOH

NaH, DMF Method G or
QN F ————————~ ON 0—RZ  —————nen X O~f2
Method D H,, PA{OH),
K1 R1 Miethod E2 =3
o Q.
G o -, H i R2
S - p— S o n-@—o-az s
WA W i &7 )N "1
DMF N P
Y] Phenal o] N
Method B KN/ Method A

A B

for R2 = Ln-RE
H
o
o o= O HJLm o

“ S ’Q T -rs NaONBH, DIPEA ¢, s O . H

\ N N CH,CODRK, THF .

N/J Rt S — \ JN - R4
Method K NT H
R2 = Boc
HE

R3 sy Method L

Scheme !

Other compounds of the invention can be obtained by further routes which are outlined by way

of example in the following scheme.



N\O-R3 S NRI \~JPhenol R6 NN Method A Scheme 3 Other

examples again were obtained as indicated in the following scheme. WO
2007/093365 PCTIEP2007/001213 7400 _0o0ODNBrSsSOe0-Rs Br\
8 0878138121 MeOH Br DMF Phenol NO2 N Method B NL@thederAoii3
{ R7 O/0R2 (PPh2)2PdClz, Cut, 3R2 { Et,N O S N R9 Method M N Br
R7 R1 N Pd (PFBuz)" Cut, Morpholine N DiozanelVJater Method R p o
0\ R2 e~ Pdz(d6a)3*CHC13 OIl O 0 R2 N R9\N Br Xantphos, CszCO3 N
~{NIRI

T=—RS a
5 RS
@ 0~ NBS.TFA  Br \S/ o {PPhg),PdCh, Cul S \S/ o~ PUC. Hy MeOH
WO H,S0, PPNy, Et,N, THF WMethod E1
2 NO, Methad F NO,
o} —0 , o
i)
R3 § - o>WN\ RS s - Q
- ©
N g — \
DMF N Phenc!
N Method B i Method A
N/

Scheme 2

Other examples again were obtained as indicated in the following scheme,

o EE Ruﬂa j:qﬂ 5'0
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/ o s o}

\_ 7
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o —0 7 /
Re 7\ s o TFACHCS e e h_\ s o
N \ / MelhodG DME N \ !
N-—boc Maethod B N
a.
G- i T
N o~R2
5
Rt / A\ & | jd 21
Phenol RE6N\=p N

Method A

Scheme 3

Other examples again were obtained as indicated in the following scheme.



Method S J O 0,R2 nBu3SnH, Pd(PPh,)a0 -0 RB0O0-R2 SN\RtRS8
N R1 Pd/C, Br N ,| Methode AAH2 N{O OR2 R8,SR1 o~{J5

Scheme 4 Other examples again were obtained as indicated in the

/gl sgheme. WO 2007/063365 PCTIEP2007/001213 78 CRC0% .
CrrRZ PdiC, H, MeOH OzN 0,QiN O., N Method 0 RZ MEthBd EI7]
RiR1R20N/\,ai 0R2 O UGH, THFtWater Br\/0 TOTU, DIPEA, DMF

Br -\ N\ N-boc Method P N-boc Method 0 * Rt N-boc O._ 00 R2 O ,R7
TFA, CHzClz Br HC(OEt), $ N RI

0 o — 0
S )—N/ S N oAz
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\ e e e
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N]L tMethode A
r?'/

=—RT7
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R1 N
Br N I R7—— | R1
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7 A
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Dioxane/Waler
Method R

0 £
e} “R2 oL
/@/ "5 Pd,(dba)y*CHC, ol o] Rz
5
N R1 K 5
Br A | /)

Xaniphos, Cs,C0O, N\ i )N r
N Method S i

5 f}.\R2 nBu,SnH, Pd(PPh,), o.
= 0 s ? /@/ R2
3 “RB
N Pd/C, MeOH
Br—ty | J . N P N R1
7 Methode AA S

4 ,
C.
S
RE&. N R1

Scheme 4

Other examples again were obtained as indicated in the following scheme.



Method G R1 Method N Br N N SiMer O /1 01R2 Pd(PBu,), Cut.
Morpholine OR Dioxane/Water TBAF, THE B S N Ri Method R N\ RI
Method DA NJMer51 )N 0'a-0R2\0.0R2 $IN, X-er,ISN1x"'N
WORbeNo@BRR,'IPACIr, Cul,EtN t Method CA Scheme 5 Otheretarples001213
again were obtained as indicated in the following scheme. 0.000d Y 0/
Wk 0 H 0/ NaBH4 0 TBDPSCI. DIPEA \/ Mem Methotl Z \ / Method Y
DMAP N-boc N-boo N-boc Method X 0 1) TFA, CHzClz OR2 B No-as ~
TBDPSO o/ I\/J; thodG TBDPSO TBDPSO S N R1 2) _0>-N; DMF N

Phenol N- bochl’lagnoI p@hod B NP@Rp#®i R2 0 FBAF O S\ KOIBu.

oM

0% | SILENRI (s LT AV P s
9 N Oz 0
Br S - g R1 o] “R2
\ /O LioH, THF/Water (") o TOTUDPEAOME o S \
N/ R1
Neboe Method P Nepop | Metnod O -
g +2> 1+
)
~__O. = ~
0 /"] “R2 o /Q/ R7
TFACHC, g S \ HC(OEU), s NORX
— N — Br \ i ) 1
Method G \_/ R1 Method N W
N
== SiMe,
0 Or2  ng {PMBuy), G, Morpheline Ora
s Dioxane/Water TBAF, THF
B ] N ]t Method R Me:hoa DA
Ny NJ Ma Si—=== \ f

Yol Yent
X=8Br [ o S

{PPh,LPECL, Cul ELN
Method CA

Scheme 5

Other examples again were obtained as indicated in the following scheme.

H L]

o N [¢] o ¢
5 o” LDA O H { s ) o~ NaBH o 1 S ) o~ TBDPSGL, DIPEA
L Method L Rethod Y DMAP =
N—boc N-—boe N—bos Method X
o Q.
o K i oo g Q-
TBOPSO N\ J ¢ —/ - TEDPSOT by TBOPSO s 7N R
2y —@ s Phenol
) N-boc ! _°>‘“N\ DME N& Method A \ N/)
Mathod B N

i

Q.
o] R2
TBAF 0 5 N KOtBu, Br—R9 \_&\

R
Mothod W W
N




5N WO 2007/093365 PCT/EP2007/001213 76 Scheme 6 Other
examples again were obtained as indicated in the following scheme. 2 p
1) SOC, THE O R2 0 R2 2) R10-NHZ, MeOH S N N R1 Method EA
HO NJHN; O QO O~R2 R11 ClI ,Pyridine,

Wgﬁgeg%ﬁésl O N R11 Scheme 7 &Other examples again wef}ébggégtga?i%{%
as indicated in the following scheme. 00 SO R1205/ O 1) K2CO,.
MeOH S LDA,R12 O Method GA R12 O O~N Method Z N 2) -0>-Ni DMF
N O~ CFA CFA Method B O, 0R2NaBH40/0R2R~R1I"'NOg

ScheMethod Y a

Other examples again were obtained as indicated in the following scheme.

0.
o Ou,, 1 SOCk, THE o -
2) R10-NH,, MeOH
s s N

N R1 Method EA  R10 | R1
N
o T P NN N,)
N
O
R11 '—4 SN
Cl . Pyridine, DCM @ Q R2
Method FA S N R
R e
10~y N\ )
#o N
R19
Scheme 7
Other examples again were obtained as indicated in the following scheme.
9 o 0 0
S 0/ R12Yo s P 1} K,C0,, MeQH s -
\ / LDA, AN ]12 \ / o] Method GA R12 \ / a
N Method Z N 2 0 ‘ DME N
03/ O=‘< *--0>_N\ [k
CFs c5y Method B N

o.
N-@-mﬂz o “ R2 NaBH,
o |

R1 s N Methﬁd Y
Phenol R12 | /IN Ri
Pt
Method A N )
p=TsOM 0 Rz PalC, B,

Q.
0 RZ
Method 1A s Method JA <
i N 2t - N R1
R127 R i /) R12 ™ i N’)

b



N R1 Phenol R12 el Methott AN R12 N O-Pd/C,HO p-TsOHO R2H, 0
R2 Method IA Method JAS SN R7 R12~ NI RIR12\IJ N/ WO
2007/093365 PCTIEP2007/001213 77 Scheme 8 Other examples again
Wersislhtdiaseéd as indicated in the following scheme. O R o0 HPCT/BReMB001213
MGA \/LDA, M-0 GA S N Method ZO N 0 2) -off 0\, N0 0~ OJ Me CF2
CFMethod BN R2 N/d2HSN\R14'N.R13s0'R2 R1S\ RtR9
Phenol O' N~J NaBH(OAC)r R14-N1 | NJ Method A Method RA R19
Scheme 9 5 Other examples again were obtained as indicated in the
SehEMS\fiing scheme. O R2 0 /1 OR2

Other examples again were obtained as indicated in the following scheme.

. 1) K,C0,, MeOH
o] LDA Method GA
N Maethod Z 2) -—0 W
o={
cF, CF Method B ’
Q s J
e
R S
R }—Qf\ \ ] )N R1
Phenol o] NaBH(OAc), RM-—N\ N/
hethod A Mathod RA R13
Scheme 9

Other examples again were obtained as indicated in the foliowing scheme.

o. /Q/ “R2
R2
S N/@/ Pd(PPh,},Cl, )_Ofu\ Rl LiOH, H,O/THE

R1 —
B A I '?I & bar CO, MeOH, CH,CN 9] Method P

N Method U

0.
O \/IL
0 8 N N-R15, HATU, HOA S ” -

i
e} \ N’;l NMP ELN
Method T

Scheme 10

Other examples again were obtained as indicated in the following scheme.,



Pd(PPh3)2C12 O5\i N N R1 LiOH, H20OITHF R1 5 bar CO, McOH,
CH,CN 10, N Method P N Method U 0 'R2 R2 O S N-R75, HATU, HOAt 0
S N 1IN R7 R9 0\ N/ NMP,Et3N R15-N N MethodT Scheme 10 Other
waaPnesagain were obtained as indicated in the foIIowinngu])&ﬂgn
2007/093365 PCT/EP2007/001213578 000 $0 Rra~0 S 1) K1CO3.
McOH $ LDA, R" R16 R17 \ O Method GA R56 R97 O O~N MethodZ N
2) -ODMF N -0 CF3 CF3 Method BJ O'wW\0-R2 O /1 ~R2 p-TsOH 0 R2
Ri \ Method IA Rib Phenol R16 \ N Rt Ri7" ~\\ RI MethodA Ri7 Pd/C, Hz

0 R2 Method )ARib NRI el _ R1Z7'TN Scheme | | o
8 - RrEap® s 1) K,C04 MeOH 5
Q_z/u\o Lba, M7 R‘iSM o~ Method GA, R16M o~
N

P

CF CFy Method B 'f

O O
u—@—o-nz o Rz p-TEOH 0 “R2
R S Method 1A R1i6
* N R1 et )\/S & N R
s \ N/)

Phersol n t
Method A RI6Thi7 N N) R17

P, H,

G
o} 2
Method JA R16
S I N R1
r177 T
N

Scheme 11

Other examples again were obtained as indicated in the following scheme.

9 o]
s P 1) K,CO4. MeOH s 0r _@_Q_m o “Rrz
o] Method GA N
\ / B . . s % N R1
-0 Y N Phenot N
N 2 >N DMF iL Method A N/)
O=< —0 N »
CF, Method 8 "f
oN
R2
RHNIDS, s, /@
— 5 i N .
Method KA WA



Other examples again were obtained as indicated in the following scheme.
0 01) K2C03. MeOH Sw 0-R2 0 0,R2 Method GA"/O9Ri 2)-ON
Phenol \S3, >-w\ DMF Method A CF3 Method B1$ NHMDS, / (0, R2 R1
WRMHHRARI6 \ 0 5 WO 2007/093365 PCT/EP2007/0012 FET7/89P2007/001213
Scheme 12 Other examples again wWere obtained as indicated in the
following scheme. =R19 0 (PPh32PdCI2Cul, N, O 0V r F No Method MA
F C/0Method DON 11N-/0HX/1 Br1l R19 R19 Pd/0, Hi O Method

NAIi H_O, HN' Phenol, ,N Method. s NIIN H R20 = N"H R19 II
Scheme 12

Other examples again were obtained as indicated in the following scheme.,

==—R19

o
0 {PPhy},PUC, Cul, N
N EtgN “o
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i B SR o
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ms
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bara] »
},10,

o =
PeiC, H, Phenot, i ©., H
Method NAY Method A _ /S N SN
S R2O—Z=—4 | /) y
L]
Rt8
BA/C, H,
MeﬂlodEl J_Qf\ %

Scheme 13

5  Descriptions of the general methods used are described by way of example in the following

places:

Method A, B, C and IJ in example 1;

Method E1 and F in example 7;

Method G, H, I and J in example 8,
i0  Method E2 and E3 in example 11;

Method E2, K and L in exampie 32;

Method M, N, O, P and Q in example 42;



20

V R19 Pd/C. H, 0 -~ O. Method E INI' R20 N" Hrr--;;N R19 Scheme 13
5 Descriptions of the general methods used are described by way of
example in the following places: Method A, B, C and Din example 1,

wisH9ds5land F in example 7; Method G, H, I and J in ex .
Method E2 and E3 in example 11; gylethod E2, Kand L in ?Eai)rjr% 30%)?1213

Method M, N, 0, P and Q in example 42; WO 2007/093365
PCTIEP2007/001213 80 Method R in example 43; Method S in example
78; Method U and T in example 86; Method V, W, X, Y and Z in example
Met@dd 15 iMethodl&M and BA in example 96; Method CA and DA in example
99; Method EA in example 100; Method FA in example 102; Method GA
Metih@Xamplenl 38740 Method MA in example 173; Method IA in example
140; Method JA in example 150; Method KA in example 158; Method

Met%lcﬁ Ur&n%ri%@ga%ylle; 86;
Method V, W, X, Y and Z in example 91;
Method AA and BA in example 96;
Method CA and DA in example 99;
Method EA in example 100;
Method FA in example 102;
Method GA in example 108;
Method MA in example 173;
Method IA in example 140;
Method JA in example 150;
Method KA in example 158;
Method NA1 in example 174,
Method QA in example 194;

Method PA and QA in example 200,

Method RA 1n example 202,

(General explanations

a) Mode of drawing the structural formulae

Only non-hydrogen atoms are depicted for clarity in the structural formulae of the given

examples.
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15 Method OA in example 194; Method PA and QA in example 200;
Method RA in example 202. General explanations 20 a) Mode of drawing
the structural formulae Only non-hydrogen atoms are depicted for clarity in
W28t ARE formulae of the given examples. WO 2007/093888:P2067/001213
PCTIEP2007/001213 81 b) Salt forfils 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 5 purification by HPLC chromatography using a mobile phase
containing trifluoroacetic acid. These can be converted into the free
b) fasé@sshown by simple treatment of a solution of the salts for example
with ium carbonate solution. ) Units of the characterizing data t 0. Th
M e e S T A A A some
acigsa$hespunpawedsaan Statenti auainbe dgnahe dotie of by dnsriflotavarsiécudieion

e S R e

Thesq 4286 P rpHER NS Prdifefe 1 sha s hintimpie-Brrins oG ippiRpigEthe salts
for2RMe1bediAsAdmhstth®&iate solution.
5-(4-chlorophenyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxy
lic
c) 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

3-[3-Chloro-4-{{1R,3R,55)-8-methyi-8-azabicyclo[3.2. 1 Joct-3-yloxy)phenyl}-6-(4-chloro-
phenyl)-3H-thieno[3,2-d]pyrimidin-4-one

VLT

Method A

A mixture of 5-(4-chlorophenyl)-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic
acid methyl ester (40 mg), 3-chloro-4-({(1R,3R,55)-8-methyl-B-azabicyclo[3.2.1Joct-3-
yioxy)phenylamine (33 mg) and phenol (11 mg) was heated at 80°C for 2 hours. The crude
product was purified by preparative HPLC.

(An alternative possibility is also to dilute the reaction mixture with a little ethyl acetate and to
isolate the crystalline product by filtration). The product with the molecular weight of 512.46
(C26H23CI2N3028) was obtained in this way; MS (ESI}: 512 (M+H+).
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acid methyl ester (40 mg),
3-chloro-4-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine (33 mg) and phenol (11 mg) was heated at 80C for 2

WS dhag.crude 25 product was purified by preparative H
R

alternative possibility is also to dilutg;the reaction mixture wi ethy

acetate and to isolate the crystalline product by filtration). The product

with the molecular weight of 512.46 (C26H23C12N302S) was obtained in

this way; MS (ESI): 512 (M+H+). WO 2007/093365 PCT/EP2007/001213
MefhiddMethod B

RAAChHI r(zﬂ?_ r L‘)r-[’s- dimethylaminomethyleneamino)thiophene-2-carbox
5 (4;:_/> I(lg:ﬁ]gcr:%)gn%nt ;%n(és é?}g}gf%]ob %nneqélﬁeneam%c%ﬂuop ene—&capbox;y 1c ama methyl
estg®-amino-5-(4-chlorophenyl)thiophene-2-carboxylic acid methyl ester (5.0

A S PR A A U AT

DMigtdfemhhratsn s Wit fieebere maibybtigaiie lomdre( Sk dndgtivest for 36

houRATREMAIEURISARS pRERTIRI b TNS RIAEUGTIEIY the-mRleB R oanic phase
weight of 322.82 (C | | 5CIN202S) was obtained in this way; MS (ESI):
waﬁcgég &%ngeé‘%ﬁ%ggt&a“d concentrated. The product with the molecular weight of

322R 0o 66+ (IRE BRSH S8 aietingd-B-adabisy.dlof3 25T ort3aylexyyyphenylam
ine Zinc powder (3.0 g) was added in portions to a solution of (I R, 3R,
5S)-3-(2-chloro-4- nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]Joctane (2.1

Metipih(glacial acetic acid (50 mL) cooled to OC. After the addition was

3-CHURRICIE NG BN Wﬁéﬁ@%ﬂﬁg@&l%&rgﬁm{ngﬁ&%@_ﬁg{e;}g%ﬁginutes
off w t

and then insolubles were filtered ith suction. The Tiltraté was

Zing pRuitict iz #o1af e 2antriee péSidue RvaS pinticher-4-
nitropheRan) iy hydrasidecssbitianandathyls peataigaTheR 43 e Phas ooled
10 (WASK ie%lov cri.trnag)rgesium i;ulfag: and concentrated. The product with

© the MoTeClAF WEGRI G288 7 F  EIAR T IEINZD WS BbiamtFRPaRET 30
mirMSs (B8 ieB GikolMhids wer2 i Mett off Brith suction. The filtrate was concentrated in a

+3-(2-Chloro-4-nitr - hyl-8-azabicyclo[3.2. | Joctan

I BEb0 Dl AR et M A AR sl R
acetppihes (B 361 Platg was dried over magnesium sulfate and concentrated. The product
with the molecuiar weight of 266.77 (C14H19CIN20) was obtained in this way; MS (ESI): 267

(M+H+).

Method D

(IR,3R,58)-3-(2-Chloro-4-nitrophenoxy)-8-methyl-8-azabicyclo{3.2.1]octane

Sodium hydride (55% in oil; 1.05 g) was added in portions to a mixture of tropine (3.06 g) and
DMF (50 mL). After gas evolution ceased, 3-chloro-4-fluoronitrobenzene (4.0 g) was added,
and the mixture was heated at 50°C for 8 hours. The cooled reaction mixture was cautiously
nydrolyzed with water and extracted with cthyl acetate, The organic phase was dried over
magnesium sulfaie and concentréted. The product with the molecular weight of 296.76

(C14H17CIN203) was obtained in this way; MS (ESI); 297 (M+H+).

The exemplary compounds in table | were obtained by method A from the appropriate esters

and the appropriate anilines.



DMF (50 mL). After gas evolution ceased, 3-chloro-4-fluoronitrobenzene
(4.0 g) was added, 25 and the mixture was heated at 50C for 8 hours.
The cooled reaction mixture was cautiously hydrolyzed with water and
VeRIraEHeLEGith ethyl acetate. The organic phase was dried oP€R/EP2007/001213
magnesium sulfate and concentrate?? The product with the molecular
weight of 296.76 (C14H17CIN203) was obtained in this way; MS (ESI):
297 (M+H+), 30 The exemplary compounds in table | were obtained by
ethod A from the appropriate esters and the appropriate anilines. WO
Ta5607/093365 PCTIEP2007/001213 83 Table 1. Ex. Structure Molecular

forrulaMolecular ESI-MS No. wei Mi+HJ+ 2 C28 CIN302851-MS
B 06 07 t5%% C~"/SO/\OHNN k%?’%&o‘%r ‘f‘ﬂ‘%z %%8’1?63023

478.02 478 N° W H1 4 F H C26H23CIFN302S 496.0{74#t O 0 I\I[M;l}%a

NO’0 r"0 H C25H23C1N402S 479.00{479 NN NN'6ci\oOH

3 C7 - sl SCHNADAR TR - 25Hagh3025
43559 436 P, 11%
o
O Cr
N:J
3 o —~o . C26H24CIN302S [47802  |478
Ci@mwg H[%w
N
4 F 2 .
o oo C26H23CIFN302S [496.01 | 496
C'wﬁ’é &
5 5 o C25H23CINAOZS |479.00  [479
C;WN’Q H%?[N.-
6 5 o C27H26CINGO35  [508.04 | 508
cl s —H
Oy Lo
7 PN C25H29N302S 43550 |436
S el
4 ) N‘?' Hl}l

5-(2-Cyclopropylethyl}-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester

3-Amino-5-(2-cyclopropylethythiophene-2-carboxylic acid methyl ester was reacted with
dimethoxymethyldimethylamine by method B. The product with the molecular weight of
280.39 (C14H20N2028) was obtained in this way; MS (ESI): 281 (M+H+).

Method E 1
3-Amino-5-(2-cyclopropylethyl)thiophene-2-carboxylic acid
A suspension of 5-cyclopropylethynyl-3-nitrothiophene-2-carboxylic acid methyl ester
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\| HN
5-(2-Cyclopropylethyl)-3-(dimethylaminomethyleneamino)thiophene-2-car
boxylic acid methyl ester 5
W ATING262-cyclopropylethyl)thiophene-2-carboxylic acid Ji [P
was reacted with dimethoxymethylgimethylamine by metho%}'eé. %e 1213
product with the molecular weight of 280.39 (C14H20N202S) was
obtained in this way; MS (ESI): 281 (M+H+). Method E 1 10
3-Amino-5-(2-cyclopropylethyl)thiophene-2-carboxylic acid A suspension
(104oh 8} ayd pptiapiyiethiiiylea-aitbothitphanenirearhonylio aciglwaethybRSaY stimed
7 365 PCTIEP2007/001213 84 (104 and_palladium \%ag(y
d
R e R i SroL AR S A i e
filtegagrid§ pridir eueti ey dnsigen Etratmveptmricresdufbdord i wah THhacatalyst
weggM@@ﬁB@ﬂﬁ”{@lﬁ@{%Wﬁﬁﬁml?ﬁsﬁﬂggwy%[ﬁl. was concentrated. The
product with the molecular weight'of 225.31 (Cl | H 15NO2S); MS (ESI):
226 (M+H+). 5 Method F
Methe€ yclopropylethynyl-3-nitrothiophene-2-carboxylic acid methyl ester

Firstly bis(triphenylphosphine)palladium(ll) chloride (17.6 mg) and then
5l RO (10 PO LTS AcE & ARHELBY cee |
FirsGylivistnipB=mitritrigiphenai2dcanidxyliboadidl Methyl este thdOcbbg3rNdbdide

r riethylamine.(51 mq), triphenylphosphine
(i9 %gg\?n%%%g%@_r%?g ﬁgr%g?g}ﬁ}eormo%é ”RSISIP%{%%%E:H& ma%ox%tl)(cp s Eletgyi ester

reaction mixture was

(13} mehisteavaciasaramtans) cimsih deatare STrghrymhimplvbsehios (3.3 mg)
and GHEd DY eITSOoAiN s fale: and-eanrentiaiegd. Lhe E’dﬂ&@&%‘é&%&é’@ﬁ%e? and ethyl

purified by preparative HPLC. The product with the molecular weight o
accdig 126 pEHeifoRIes SPR/ARe piahens e aypr ot iyated T Frady product
was bﬁrﬁ&@@ﬁr&ﬂﬁfﬂ%ﬁﬂﬂb@ﬂﬁr&;ﬁ@db@ﬁﬁ(ﬁl @fédn@#@&bwrwpghﬁwwi%cid

9 ngth; 12.mL) was added to a solyti
(Clg%ﬁﬁgiﬁiﬁ%%ﬁé %gr 5x§lfcva%ec%§rrq§§ﬁﬁij)l%ggﬁ@ker et al., Synth.

Commun. 1995_, 2_5, 3729; 20.8 g) in triflu_oroace_tic acid (60 mI__). At 0C,

s-BRYARIOMesHERINRide (G ghvas fddad fapgrtions over a period of 45

Sulfuric acid (98% strength; 12 mL) was added to a solution of 3-nitrothiophene-2-carboxylic

acid methyl ester (Barker et al., Synth. Commun. 1995, 25, 3729; 20.8 g) in trifluoroacetic acid

(60 mL). At 0°C, N-bromosuccinimide (21.9 g} was added in portions over a period of 45
minutes. After a further 30 minutes, the mixture was warmed to room temperature and poured
into ice-water. The organic phase obtained by extraction with dichloromethane was dried over
magnesium suifate and concentrated. The residue was purified by chromatography on silica gel.
The product with the molecular weight of 266.07 (C6H4BrNO4S) was obtained in this way;
MS (ESI): 266 (M+H+).

The following 2-nitrothiophene-3-carboxylic acids were prepared analogousty by method F:
5-(3-Hydroxy-3-methylbut-1-ynyl)-3-nitrothiophene-2-carboxylic acid methyl ester
Molecular weight 269.28 (C1THIINOSS);, MS (ESD): 270 (M+H+).
3-[2-(1-Hydroxycyclopentylethynyl]-3-nitrothiophene-2-carboxylic acid methyl ester
Molecular weight 295.32 (C13H13NO5S); MS (ESI): 296 (M+H-+).



20 minutes. After a further 30 minutes, the mixture was warmed to room
temperature and poured into ice-water. The organic phase obtained by
extraction with dichloromethane was dried over magnesium sulfate and

VO8erPatet. The residue was purified by chromatography SR EREHEI01213

The product with the molecular weiéﬁt of 266.07 (C6H4BrNO4S) was
obtained in this way; MS (EST): 266 (M+H+). 25 The following
2-nitrothiophene-3-carboxylic acids were prepared analogously by method

ExaI;[:1 % -Hydroxy-3-methylbut-1-ynyl)-3-nitrothiophene-2-carboxylic acid
e yl ester Molecular weight 269.28 (ClI IHI INO5S); MS (ESI): 270
(M+H+).

S Ehka v aexypysonentdlatavnyll 2onitrathipphens as %38 Aioro-
R O e S R
pyrifan-2r5) W Een Hd 9 imETE#®Pe07/001213 85 Example 8

3-[3-Ch|oro-4-((|R,3R,58)-8-methyl-8-azabtqycl0[3.2.1]oct-3-yloxy)phenyl]-
6-(5-fluoro- pyridin-2-yl) 'eng [32- r511idir];,4-one Cl F/SO,(r)
N!NVNJHN 5 N L) N "
3-(Dimethylaminomethyleneamino)%ﬁ“—’(S-fluoropylr in-2-yl)thiophene-2-car
boxylic acid methyl ester was reacted with !
3-chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-
3-(Dimatiptemylemsihei e mmetiood A5-Therpppddiot Withithepheote g tabweight of
meﬁﬁzﬁ%rﬁ%%%%%ﬁkﬁi’ﬁ%‘ﬂ%ﬁmﬂs@ﬁ@@%Hlstm%t\%%-ﬁé&(&élzi[ﬁ%}octa-
yiozyiphststapiis hontdagénebeisiust sifubrapgleaien Wi o ®-car
(CEIicIansome Y 8818 hed in this way; MS (ESI): 497 (M+H+).
3-Amino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic acid methyl ester
was reacted with dimethoxymethyldimethylamine by method B. The
3-(pradtiofiwitihdhe thytdaeatdnsyeigbifaforopyridin-2-yi)thiophene-2-carboxylic acid

methyl ester

3-Amino~5-(5-fluoropyridin-2-ylthiophene-2-carboxylic acid methy! ester was reacted with
dimethoxymethyldimethylamine by method B. The product with the molecular weight of
307.35 (C14H14FN3028) was obtained in this way; MS (ESI): 308 (M+H+),

Method G

3-Amino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic acid methy! 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
éoncentrated. The product with the molecular weight of 252.27 (C11HIFN2Z(O2S) was obtained
in this way; MS (ESI): 253 (M+H+).

Method H
3-tert-Butoxycarbonylamino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic acid methyl ester

Paliadium(II) acetate (20 mg) was added to a sclution of 5-bromo-3-tert-
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15 307.35 (CI4HI4FN302S) was obtained in this way; MS (ESI): 308
(M+H+). Method G 3-Amino-5-(5-fluoropyridin-2-yl)thiophene-2-carboxylic
acid methyl ester A solution of

“%%Bt]g%xaycarbonylammo -5-(5-fluoropyridin-2-yl)-thiophe 8@&%@5&9@&3

acid 20 methyl ester (80 mg) in digjgloromethane (1.35 mL) was mixé
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

butdﬂaiﬂﬁ@@iﬂﬁihﬁhhﬁbﬁhﬁ@&ﬁmdﬂywadﬁﬁ ae&ﬂieh@r@mﬂi@n@-%ﬁ}ﬁﬁw%

dried vers dium suylfate an entr The prod tw the .
fluora él((:% a|f w(éléjﬁlf%}flé t?&%%]{@gég% é@ﬁﬂhﬁﬂ@%ay;
tetraﬁ@(@g@t@@@ @@Img)l-énd/@mmd ¢drbonate (871.9 mg) in dloxane/water (6 mL/ 1 5 mL).
The 3R RN ARy R Sl R DoRNRNE 2 caimoxvle

acid methyl ester Palladium(ll) acetate (20 mg Was a 6 a solu
acetBlgpRtisR S e OB AT 365 maq@gmwbmzwnswhyl acetate. The

com@ﬂf&%bffgﬁfb@ BMRERIRRLE @RhrRRrddRRP iR AGid Bagthylesle rﬁmgroduct
5- quoropyrldlne (235.5 mg), bls(plnacolatoPdlboron (462.2 mg),

s R A RSB B ki 1 STODA A CPeam oGy B i 5229

(CleHiDBNaR4E a8 obg)reddiokaneswates (BINLALS makH-The solution was
heated at 90C for 3 h. The reaction solution was then mixed with ethyl 5
acetate and water. The aqueous phase was extracted several times with

Metbgyl acetate. The combined organic phases were dried over sodium

5- B%@tﬁt@@%&e%@m ngTﬁb%%Hﬁ&paogﬂ%Mé R '&%%Ry Qegparative

HPLC. The product with the molecular weight of

A 1 aferivienion byt vmdmisaancthist \msa@sci)@ogs@wmm. to

diisdpeshasklif- ﬁr@mﬁrtﬁ%ﬁmmzq@rb@m@mm@mﬁseﬂ% sarbaxlieRAighd
ﬂusg\?gth. ester solution of n Cﬁ{tylllthlum in hexane (7.4 mL) was

8'8°%8ol f’o?? 'AEBHIEBNEHHE 11985 §) ‘Tﬁﬁ%@lflt@?ﬁtl)a‘é‘fef@dﬂ min.
TheiruatﬁlaskoWhmh\badﬂmmdiaaiededxﬁWQﬁbWﬁbr%gMeﬁ he solution

rre at his
bu*o@acﬂon%?ﬁﬂt%ﬁg\%gs then cooled to-- t%c‘;EP a |ﬁsgerr1 6 %9 l‘t]non of @ “fé“{*) was
add%fﬂ)@/@*b@ﬁmﬁﬂmﬁu@tpﬁéﬂ“efgré&rmw@ébwmmwﬁme(@ags @)Gh g) was
thenl4dEed 10 (RLL W8S solution, which was stirred at -78°C for a further hour. After addition

of a saturated ammonium chloride solution, the reaction mixture was aliowed to warm to room
temperature. The reaction solution was extracted twice with ethy! acetate and then the
combined organic phases were washed with water and saturated sodium chloride solution, dried
over sodium sulfate and concentrated. The residue was purified by chromatography on silica
gel. The product with the molecular weight of 336.21 (C11H14BrNO4S) was obtained in this
way; M3 (ESI): 335, 337 (M+H+),

Method J:

3-tert-Butoxycarbonylaminothiophene-2-carboxylic acid methyl ester
Di-tert-butyldicarbonate (41.6 g) and 4-dimethylaminopyridine (0.77 g) were added to a
mixture of methyl 3-aminothiophene-2-carboxylate (20 g) in dichloromethane (350 mL). The
reaction was stirred at room temperature for 1 h, and then the solvent was removed in vacuo.
The residue was taken up in ethyl acetate and washed with saturated sodium bicarbonate

solution, 10% strength citric acid solution and saturated sodium chloride solution. The ethyl
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added. The mixture was stirred at -78C for 30 min.

1,2-Dibromotetrafluoroethane (5.61 g) was then added to the reaction

solution, which was stirred at -78C for a further hour. After addition of a

wararatedsaghmonium chloride solution, the reaction mixture W&/ BRI 1213

to warm to room 20 temperature. THé reaction solution was extracted

twice with ethyl acetate and then the combined organic phases were

washed with water and saturated sodium chloride solution, dried over

sodium sulfate and cqncentrated. The resique was purijfi fﬁby i X

s A O S D DRGSR e LA UrgHparfied by

chr3BBiagr4atyldhl 4B ehl 4. Shwpo dlatoiviadtin thidevely, MigHESD5 335, 337

+ ethod .J:. 3-tert-Butoxyear, lami i e-2-carboxylic

s Y e IS oy TR T anenees
4-dimethylaminopyridine (0.77 g) were added to a mixture of methyl

Exgiﬁmgigothiophene-2-carboxylate (20 g) in dichloromethane (350 mL). The
30 reaction was stirred at room temperature for | h, and then the solvent

O-(wELpERRSUA A Vel - (e e -@w@é&hﬁeﬁﬂ?&m@mﬂhbéfa}evf&ﬁwpheﬂyll*

3Hwishe withpsakraied-sadium bicarbonate solution, 10% strength citric
acid solution and saturated sodium chloride solution. The ethyl WO

F 09336PCHER2007(P01213 87 acetate phase was then dried over

sogiumisyifaty @ or{ted. The residue was purified by
chromatogpgphy on silica §el. The product with the molecular weight of
257.31 (CI IH15NO4S) wa§ obtained in this way; MS (ESI): 158
(M-Boc+H+). 5 Example 9

i g S YT
-ylaxy)phenyl]- 3H-thieno[3,2- rimidin-4-gne .

m@é(b? %rtW&Wﬁﬁsmfw@ﬁéﬁ$§(&més‘r@p@w&rﬁ:'ﬁ%tﬁiwﬁ&-aéﬂ@z@&

phiigkyicnadig tkineihy Beterotas reisictad motlacular weight of 462.55

SHBRRGR; S NN AZARICYAIR & HRT IAW ),

Example 10
6-(3-Hydroxy-3-methylbuty!}-3-[4-((1R,3R,55)-8-methyl-8-azabicyclo[3.2. 1 Joct-3-yloxy)-
phenyl}-3H-thieno-[3,2-d]pyrimidin-4-one

Q S O,@’Or H
w:\z N
N H

3-(Dimethylaminomethyleneamine)-5-(3-hydroxy-3-methylbutyl)thiophene-2-carboxylic acid
methyl ester was reacted with 4-((1R,3R,55)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine by method A, The preduct with the molecular weight of 453,61
(C25H31N3038) was obtained in this way; MS (ESI): 454 (M+H+).

3-(Dimethylaminomethyleneamino)}-5-(3-hydroxy-3-methylbutyl)thiophene-2-carboxylic acid
methyl esier

5-(3-Hydroxy-3-methylbutyl)-3-nitrothiophene-2-carboxylic acid methyl ester was reacted with
dimethoxymethyldimethylamine by method B. The product with the molecular weight of
298.41(C14H22N2038S) was obtained in this way; MS (ESI): 299.1 (M+H+).
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phenylamine by method A. The product with the molecular weight of
462.55 (C25H23FN402S) was obtained in this way; MS (ESI): 463
(M+H+). Example 10 15

whr tBabidsgxy-3-methylbutyl)-3-[4-((IR,3R,5S)-8-methyl-8-azahicyclal3. 2. 11,
oct-3-yloxy)- phenyl]-3H-thieno-[3,2sd]pyrimidin-4-one O (r) \I N HNJ N'1
H
3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-3-methylbutyl)thiophene-
2-carboxylic acid methyl ester was reacted with :
4-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3 20 yloxy)phenylamine by

h . t Wit melecular weight of 453.6
A b e R R AR R s
5-CHOmretdyRathiribridthpdndariticpigrmideaspahsattidimethhtitpherse-
red$ e AP RGBS ML DVHESIRE 253 bar to 5-(3-h§drox -3-methylbutyl)-3-nitro-

. 5-(3-Hydroxy-3-methylbutyl)-3-nitrothiophene-2-carboxylic acid methyl
fhloe?&%?~av¥a%rb@aétea%ﬁems%x?}h%ameﬁwﬂhymﬁswmm B 2#had
(C1 praducigithibevaplecuanwaighted @98 44La4Ha2N203S) was

obtained in this way; MS (ESI): 299.1 (M+H+). WO 2007/093365
PCT/EP2007/001213 88
Exa®phariino-5-(3-hydroxy-3-methylbutyl)thiophene-2-carboxylic acid methyl
€S -(3- -3- Ibut- | =ynyh=3-pitrathiophene:-2- lic, ~
Rk T S AR R SR SR
yiog)phaaytirekytzenmd i plryiisdirbmehiophene-2-carboxylic acid methyl
ester. The product with the molecul rweifht of 243.33 (CI IHI7TNO3S)

was obtained in this vgy; MS (§SI)j724 ). Example | |
6-[2-(1-Hydroxycycl yIfF3-[8 R,58)-8=Methyl-8-azabicyclo]
3.2.1]oct-3- to ylox nyl]-3H-thigro[3,2-d]py¥ifjidin-4-one OO O ;N0

r N- NW i Pl
3-(Dimethylaminomethyleneamino)-5-[2-(1-hydroxycyciopentyl)ethyljthiophene-2-carboxylic

acid methyi ester was reacted with 4-((1R,3R,58)-8-methyl-8-azabicyclo{3.2.1joct-3-
yloxy)phenylamine by method A. The product with the molecular weight of 479.65
(C27H33N3038) was obtained in this way; MS (ESI): 480 (M+H+).

3-(Dimethylaminomethyleneamino)-5-[2-(1-hydroxycyclopentyl)ethyl]thiophene-2-carboxylic

acid methyl ester

3-Amino-5-[2-(}-hydroxycyclopentyl)ethyl]thiophene-2-carboxylic acid methyl ester and
dimethoxymethyldimethylamine were reacted by method B. The product with the molecular

weight of 324.45 (C16H24N203S) was obtained in this way; MS (ESI): 325 (M+H+).

3-Amino-5-{2-(1-hydroxycyclopentyl)ethyljthiophene-2-carboxylic acid methyl ester
5-(1-Hydroxycyclopentylethynyl)-3-nitrothiophene-2-carboxylic acid methyl ester was reduced
by method E1 under a pressure of 3 bar. The product with the molecular weight of 269.37
(C13H19NO3S) was obtained in this way; MS (ESI). 270 (M+H+).

Method E2
3-Fluoro-4-((1R,3R,58)-8-methyl-8-azabicyclof3.2.1]Joct-3-yloxy)phenylamine
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3-(Dimethylaminomethyleneamino)-5-[2-(1-hydroxycyclopentyl)ethyl]thiop

hene-2-carboxylic acid methyl ester was reacted with

4-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3- yloxy)phenylamine by

Wiegtouwe3dhe product with the molecular weight of 479.65 PET/EP2007/001213

(C27H33N303S) was obtained in thi&way; MS (ESI): 480 (M+H+),

3-(Dimethylaminomethyleneamino)-5-[2-(I-hydroxycyclopentyl)ethyl]thioph

ene-2-carboxylic acid methyl ester 20

3 Amino- Sé[ﬁl?v Ed% lopentyl)eth ]thlophene -2- carboxyllc acid

A SRR 24 v RO ME B E RS T ACHB e rane
(3.8ghel paﬂddmtnMIhHhﬁdﬂﬂl@@ﬂ% cwe@lbﬁr@f()&?é) 45 clEeHA4N 203S)awdigorousiy
S A R G BRe22. B gy wes ten
rempasedyektieates, and the filtrate was concentrated The product with the molecular weight

of @s@m@r@mw@eiwmxm@a i Bk Eqklasprmgfags@ycf@g?b?ﬁﬂ%c'd methyl

ester was reduced method El under a l{_Elressure 6] roduct

(1Ryp-tes %@r@émgrwé}gﬁpwg>§7m@r3 mwimﬁagd&ﬂaiwasmmeé

frowaly2 MBS RifebiMreh-inMeibRd B2rdlihod D.
-F&(Jioro -4-((IR,3R,5S)-8-methyl- azablc Io[3 2.1]oct- 3§/ony)phenylam|

Thi Lol DR B 553 SR AETS B0 RS %h\f’é i of

4- (QR;@RWBa@tﬂumy@HenMnenoxy) 8 methyl -8- azablcyclo[3 2.1]octane
d[ X 0% oon, O 9 g) in ethanol (150

* [ﬁig%%zqvc:%%?rgous y stlrre “l}nd %m %h%i(ry mosp‘nere (atmospheric

6- (b‘r&s"éﬁﬁéwrmmhﬁsamh@x@@é%/%ﬁmg:th@wmmwb;lammﬁmxmmpme and 2-
brdhe- fjl&{ﬁ{gﬁ, Wagsgncentrated. The product with the molecular weight 5 of
4H1

250.32 (C 9FN20) was obtained in this way; MS (ESI): 251 (M+H+).
(R 3R 58 Eamehlobrsabinttiobheridnsy- By R hphend 28Ny clo[3.2. 1]octan

3- ﬁeﬂdﬁy@(&”@@ﬁof[&m ﬂ-ﬂe@iﬂkd?)’}ﬁr&rﬂlﬁmemm&%ﬁﬁﬁtﬁ@@mrﬂﬁdﬂm@)
lIowm anlllne Wer an o ously g/[lnethodﬁ)and E2:
ethxl]@rglomertnrl]y Aas pr B?Fl &g y~4—mtr phenol with 1-(2-chloro-
ethal [y RoYdRPI1 - (octahydroqumollzm -1- yI)methoxy]phenyIamlne;
6-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)pyridin-3-ylamine
(from tropine and 2- bromo-5-nitropyridine);
MefbqdE 3R, 5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine;

3-Methyl-4-(8-methyl-8-azabicyclo[3.2.1)oct-3-yloxy)phenylamine

A suspension of §-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.13octane (495 mg)
and palladium (5% on carbon auf; 63 mg) in methano! (25 mL) was stirred vigorously under a
hydrogen atmosphere {(atmospheric pressure) for 2 h. Then the catalyst was filtered off and the
filtrate concentrated. The product with the molecular weight of 246,35 (C15H22N20); was
obtained in this way; MS (ESI) 247 (M+H+).

8-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.1 joctane
8-Methyl-8-aza-bicyclo[3.2.1]Joctan-3-0l was reacted mit 1-Fluoro-2-methyl-4-nitro-benzene
according to method D. The product with the molecular weight of 276,34 (C15H20N203); was
obtained in this way; MS (ESI) 277 (M+H+).



3-methoxy-4-(2-pyrrolidin-I-ylethoxy)phenylamine
(I-[2-(2-methoxy-4-nitrophenoxy) 15 ethyl]pyrrolidine was prepared by
alkylation of 2-methoxy-4-nitrophenol with 1-(2-chloro- ethyl)pyrrolidine).
@%ﬂ@?ﬁﬁ%&methyl-8-azabicyc|o[892.1]oct-3-yloxy)phenylanﬂ%rerg 2%”% 13
suspension of
8-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.1]octane (495
mg) and palladium (5% on carbon auf; 63 mg) in methanol (25 mL) was

3-Flstirced-(gocdysig-undscal g droyen Atpas) e (RS e HRLRIESELARhyl-8-

Qr.2 he catalyst was filtered d.the filirate congentrated.
e o TR AP 3 o DA 0 RN Bofas 2
bicyglstEidet ent thizlovsy phay (ESHe 24 { Ipkephrdd in the same way.

8-Methyl-3-(2-methyl-4-nitro-phenoxy)-8-aza-bicyclo[3.2.1 Joctane

8-Methyl-8-aza-bicyclo[3.2.1]octan-3-o0l was reacted mit |
The sqmpRynshiemyrbisdivtsanseated apeloranYty et ereTIradirgdliemes by
metidth i&maelesular weight of 276,34 (C 15H20N203); was 30 obtained in
this way; MS (ESI) 277 (M+H+). WO 2007/093365 PCT/EP2007/001213

90 3-Fluoro-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-phenylamine,
TabBChloro-4-(8-methyl-8- aza-bicyclo[3.2.1 Joct-3-yloxy)-phenylamine and

S=Methoxy-4=(8-methyl-8-azabicyelof3-2-1oct-3-doxy)phenyamine-were
EX. prepafesduis the same way. 5 Thel dépigsoiniderinoia tabddlemdre pr e%gr'%‘s

analogously using the corresponding alkynes by meth %ﬁ E3, B and A
No.Table 2. Ex. Structure Molecular formula Molecular E$1-MS No. W éﬁ@ﬂtﬂ
[M+H]+ 12 0.C-0 H C24H29N303S.439,57 440 HO 3d (N, NH 1300
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N H 14 OH 0 OH C27H33N303S 479,64 480 YIN N\'\J H' 15 OH ixoOH
C28H35N303S 493,66 494 N N NJ 16\0 00 H C26H33N303S 467,63

468 SN N\INJH17\00H C27H35N303S 481,65482 SN\INNJH18
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PCT/EP2007/001213 91 19 OH 0 ¢'H C27H35N303S 481,65 482 s N N
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sNctH 24 00 H C27H35N303S 481,65 482 HO S N-i 25 0 0~~""~~ H
C26H32C1N303S 502,07 502 HO SCI N 26 0 H C25H31N3038 453,60
454 SN HO N H 27 0 0q H C26H33N303S 467,63 468 HO SI\N H 28 0
. 0. C25H30CIN303S 488,04 488 HO\GN N H 2900 H
P33R803S 467,63 468 N \'N KO k N H 30 0 0 H C27HH53§Ba9g 001213
481,65 482 HO S j N H WO 2007/093365 PCT/EP2007/001213 92 31 0
~ H C26H32C1N303S 502,07 502 HO'S .. ¢l Nj H Example 32

31 0 Qo H C26H32CIN3O3S 502,07 502

Example 32
3-((15.3R,5R}-3-{4-[6-(4-Chlorophenyl)-4-ox 0-4H-thieno[ 3,2-d]pyrimidin-3-y!Jphenoxy}-8-
azabicyclo[3.2.1]oct-8-y1)-N,N-dimethylbutyramide

S
W 2 H\-
Method K

A mixture of 3-{4-[(1 S,3R,5R)-(8-azabicyclo[3.2.1]oct-3-yljoxy]phenyl }-6-(4-chlorophenyl)-

3H-thieno}3,2-d]pyrimidin-4-one (hydrochloride; 46 mg), N,N-diisopropylethylamine

(0.02 mL), acetic acid (6 mg), N,N-dimethyl-3-oxobutyramide (12.8 mg) and THF (2 mL) was
mixed with sodium cyanoborohydride (6.2 mg), stirred for 12 hours and then concentrated. The
crude product was purified by preparative HPLC. The product with the molecular weight of
577.17 (C31H33CIN4O385) was obtained in this way; MS (ESI): 577 (M+H+).

Method L

3-{4-{(15,3R,5R)-(8-Azabicyclo[3.2.1]oct-3-yl)oxy]phenyl }-6-(4-chlorophenyl)-3H-
thieno[3,2-d]pyrimidin-4-one

A solution of (18,3R,5R)-3-{4-[6-(4-chlorophenyl)-4-ox0-4H-thieno{3,2-d}pyrimidin-3-y1]-
phenoxy}-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (390 mg) in
dichloromethane (5 mL) was mixed with hydrogen chleride (6N in isopropanol; 2 mL) and,
after 2 hours, evaporated. The product {as hydrochloride) with the molecular weight (free base)
of 463.99 (C25H22CIN3025) was obtained in this way, MS (ESI): 464 (M+H+).

(18,3R,5R)-3-{4-[6-(4-Chlorophenyl)-4-oxo-4H-thieno[3,2-d]pyrimidin-3-ylJphenoxy} -8-
azabicyclo[3.2.1]octane-8-carboxylic acid tert-buty! ester
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3-((1
S,3R,5R)-3-{4-[6-(4-Chlorophenyl)-4-oxo-4H-thieno[3,2-d]pyrimidin-3-yl]ph
enoxy}-8- 5 azabicyclo[3.2.1Joct-8-yi)-N,N-dimethylbutyramide 0 0 N" CE /
wWid\dehgsbdd O Method K A mixture of PCT/EP2007/001213
3-{4-[(1S,3R,5R)-(8-azabicyclo[3.2.93
1}oct-3-yl)oxy]phenyl}-6-(4-chlorophenyl)- 3H-thieno[3,2-d]pyrimidin-4-one
(hydrochloride; 46 mg), N,N-diisopropylethylamine io (0.02 mL), acetic
acid (6 mg), N,N-dimethyl-3-oxobutyramide (12.8 mg) and THE (2 mL

S-{ 4RI VR CHBIEHY ERRTBBT SRR BRI errear oS Rgdreethy!
estsamkiheamenc@im(@a&hﬂma (‘z&%ﬁr{ff@ﬁﬂ#@@bﬁg}ﬁaﬁf@dlw prepaative-carboxylic
uct |t mole uarw ht of | 57

s g TR 55 UL bt RO L L RSl i G 15

(CIUBBFOUNIO4S) was obtained in this way; MS (ESI): 564 (M+H+).
3-{4-[(1S,3R,5R)-(8-Azabicyclo[3.2.1]oct-3-yl)oxy]phenyl}-6-(4-chlorophenyl
)-3H- thieno[3,2-d]pyrimidin-4-one A solution of (1

(1SS RRRYRY(S- fprrpmqaberta rosabiyslokb 4Hogimadi I 2balpyiiraddiries-peiy! ester

1SPHESRYYHA-RERBIRYEINI3-2. HofRDA} Caexulic acid s hutdigsiar
( m@ |n)(-20(d|chlorometh§ﬂn éﬁm?ﬁvﬁs mE<ed Wlthféégrc%téen crlllorlde( ester

Wa%r’ilv/%%&é%wm@?%ﬁa @F@f%lﬂ’é‘ dbapuratatr TRl odatt (s

(CHisyapereippide)switha thel Malecular, W ghs(fiea baseHef 463.99
(C25H22CIN302S) was obtained in this way; MS (ESI): 464 (M+H+). (I
S,3R,5R)-3-{4-[6-(4-Chlorophenyl)-4-oxo-4H-thieno[3,2-d]pyrimidin-3-yl]ph

(1Sehiakit)-8- (25 \araptieycio(E8-2zaHogtar{e-8-Jarmey e abick jdid-budykastetyl ester

i FYMS?&QW&Q%Q&@%%H@P ?BQQJARQ@%§ -3-h drox -8-aza .2.1joctane-8-

lo
5-(4-Chlorophenyl)-3- (dlmethylamlnomet eneamin |opRch é:-scar
carbfigvaigiacidderiybubsieriovdy rectbeddwithe product with the molecular weight of 348.40

(CIESBR2RY 3old-cuninep hemaxy)-3-ezabieyrialid Adlectane-8-carboxylic

acid tert-butyl ester by method A. The product with the molecular weight of
564.11 (C30H30CIN304S) was obtained in this way; MS (ESI): 564
(1S(BREERA)3-Hydroxy-8-azabicyclo[3.2.1]octane-§-carboxylic acid tert-butyl ester

A solution of nortropine (10 g} in THF (100 mL) was added to a stirred solution of sodium
hydroxide (3.15 g) in water (50 mL), and di-tert-butyl carbonate (17.2 g) was added. After
12 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 227.31
(C12H21NO3) was obtained in this way; MS (ESI): 228 (M+H+),

The exemplary compounds in table 3 were obtained by reductive amination (method K) of 3-
{4-[(18,3R,5R}-(8-azabicyclof3.2.1]oct-3-yhoxy]lphenyl}-6-(4-chlorophenyl)-3H-thienoc-

[3,2-djpyrimidin-4-one with the appropriate carbony! compounds.



5 (1S,3R,5R)-3-(4-Aminophenoxy)-8-azabicyclo[3.2.1]octane-8-carboxylic
acid tert-butyl ester,
(1S,3R,5R)-3-(4-Nitrophenoxy)-8-azabicyclo[32.1]octane-8-carboxylic acid
- er was hydrogenated by method E2. The product with the
&n‘ﬁ{)%@zﬁ%?%eight of 318.42 (CI8H2EN203) was obtained in‘thid Way- e
(ESI): 319 (M+H+). to '
(IS,3R,5R)-3-(4-Nitrophenoxy)-8-azabicyclo[3.2.lIJoctane-8-carboxylic acid
tert-butyl ester I-Fluoro-4-nitrobenzene was reacted with
TaHIE33R,5R)-3-hydroxy-8-azabicyclo[3.2.1]octane-8- carboxylic acid

tert-butyd-ester-by-methed-D-The product with- the molecular weight of

C Uul.yl A\X™ ) 4 vy

Ex.348 3uq@t8H24N205) was obtairidd i thisfamayyiMS (BRI (MEFEMS
Nolo 1S,3R,5R)—3-Hydroxy-8-azabicyc|o[3.2.I]octane-8-carb%xylic acig61 +
terttbutyl ester A solution of nortrgpine (10 g) in THE (L%)’ff%n}_) was a&;

33 to g stirred solygion.ofsodium hydFexdfie d31E gy dn Watgk ($O ML), 3pg
di-tagW@ 2 g) wds added. After 12 heurs, the reagtion
mixture ‘wias‘partitionediBetween Wwater and ethyl acetate. The orgahic 20

phase was dried and concentrated. The product with the molecularweight

(g ot Lo a AL \ L) (R AMQ (CCN..2920 (A4 LI
14 Ol 227.51 (bl%ﬁéll\lgd) Wd.b Umd&%ﬁ'gb@'ﬁjl NG VIS Sf)226 O T IARE
The gx la ofing§ jn table 3 wére obtained by reductive

aminatidf (fetirod K) g ©
{4-[(1S,3R,5R)-(8-azabicyclo[3.2.1]oct-3-yl)oxy]phenyl}-6-(4-chlorophenyl)

Struét gdlar formula Molecular ESI-MS No. weight [M+H]+ 33 0
~yQ H C28H28C1N302S 506.07 306 CISJ~N NH340vH

C30H30CIN303S 548.11 548

35 -3H-thieno- 25 [3, Z-dpyrmidin-2-opg e ropriat rboryt
compo;égdssf’fé 093365 PCT/EP2007 OOlZJga%ﬁTable gf‘%x.

IT 1T

36 . o Qo H C29H30CIN3038 536.10 536
37 o O . H C32H28CIN302S 354.12 554
s el 1Y)
38 o) o C31H32CIN302S 546.14 546
; .
; 5 A
o™ o
39 0 O H C29H28CIN302S 518.08 518
BN
40 o @,O H C31H34CIN303S 564.15 564
S
ZONG, HQ,?(
41 C29H26CIN5028 544.08 344

o} ) H
C?M}Q Ty
N* H N




20

25

ClI\s~JONH'500H C30H30C1N3035 548.11 548 N N o HO
C29H30CIN303S 536.10536 36 OHNN CIVN.) 3700
C32H28C1N302S 554.12 554 NN N H 38 0 00 H C31H32C1N302S
V54807108385 s ci \ /\J N N H 39 0 0 H C29H28C1N3025 518 08B 180 M H213
40 0 0 H C31H34C1N3035 564.15 884 a SNHp4100H
C29H26CIN502S 544.08 544 CI\/S'J\N N HWO 20071093365
PCT/EP2007/001213 95 Example 42

o a611;16l g%propylethynyl-S-[B-methoxy-4-(2-pyrro|idin-I-erthoxy)phenyI]-3H-th

r?o% ,2-d]- pyrimidin-4-one

6-Cyclopropylethynyl-3-{3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyll-3H-thieno{3,2-d]-
pyrimidin-4-one

e

Method M

Bis(triphenylphospine)palladium(II) chloride (1.26 mg) and copper iodide (0.34 mg) were
added to 6-bromo-3-{3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl}-3H-thieno-
{3.2-d]pyrimidin-4-one (33.8 mg), cyciopropylacetylene (5 mg) in triethylamine (0.21 mL)in a
flask which had been heat-dried and ventilated with argon. The reaction mixture was stirred at
room temperature overnight. The solvent was then removed in vacuo, and the residue was taken
up again in ethyl acetate and water. The aqueous phase was extracted several times with ethyl
acetate. The combined organic phases were dried over sodium sulfate and concentrated. The
crude product was purified by preparative HPLC. The product with the molecular weight of
435.55 (C24H25N30385) was obtained in this way; MS (ESI): 436 (M+H+).

Examples 45 and 46 in table 4 were prepared analogously.

Method N
6-Bromo-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl}-3H-thieno[3,2-djpyrimidin-4-one

A solution of 3-amino-5-bromothiophene-2-carboxyiic acid [3-methoxy-4-(2-pyrrolidin-]-
ylethoxy)phenyljamide (415 mg) was heated in ethyl o-formate (12.4 mL) at 105°C ovemight;
the ethanol produced was distilied off. The reaction solution was then mixed with ethyl acetate
and water. The aqueous phase was extracted several times with ethyl acetate, and then the

combined organic phases were dried over sodium sulfate and concentrated.

The product with the moiecular weight of 450.36 (C19H20BrN3038) was obtained in this way;
MS (ESI): 451, 453 (M+H+).
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S 0 N'& 5 NJ Method M Bis(triphenylphospine)palladium(ll) chloride
(1.26 mg) and copper iodide (0.34 mg) were added to
6-bromo-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno-

- imidin-4-one (33.8 mg), cyciopropylacetylene (5 mr!%) in
"%ﬁ’egt%@@%%%ge (0.21 mL) in a to flaskywhich had been heat-dried ahd /01213
ventilated with argon. The reaction mixture was stirred at room
temperature overnight. The solvent was then removed in vacuo, and the
residue was taken up again in ethyl acetate and water. The aqueous

3-AphASS BRMEHISHAR SeveRkIMaRWILh. sthvb gceiatey Thgicembingdy)-
he2l ani é)hases were dried over sodium sulfate and concentrated. The
phe ﬁa’é’% oduct was purified by preparative HPLC. The product with the
{5~Em01m:-0l@?—mei@dntye#—lﬁﬁb&ﬁnﬁ&ﬁx(@MHH&NW)IM&ME%%&MS-W%rbmiC
acidg{'%%%?g 'g%/gpm%\%lﬁg{%d B RIRISS A TR0 g 8.0 (ahleud were prepared v 43906
(C1BER PS8 8 asiebiamed i PyinrwlicinMSy (EFOx¢4 pretdy(M3H-thieno[3,2-d]p
yrimidin-4-one 20 A solution of 3-amino-5-bromothiophene-2-carboxylic
acid [3-methoxy-4-(2-pyrrolidin-I ylethoxy)phenyllamide (415 mg) was
Methadfdd in ethyl o-formate (12.4 mL) at 105C overnight; the ethanol

{5-predoce washeistilqd-gif-JinBr e agtel SPRIIOR Was: He misesk iR Bty amic

aci C%’E t(? iangl water. The agueous phase was extracted several times with
ettfhy acetat€ and then the combined organic phases were dried over

TOBUAILIN Sulfamahihedisgntnatieth 2anfihe(pRoduakivitrshe dedleaWdkure of 5-
[ rN30Q3S), was obtained in this way; MS (ESI).

b G AR D e e O Db Br gy methotyF o

pyrgdsinmossthpswidienssmne (2248 busdyiicildidl (3.8 mL). The reaction mixture was

stinﬂ?d’@i@%%&ﬁp@ﬁ%@“%‘%‘nﬂﬂtﬁ%ﬂ@%ﬂm I4€13d, and the organic phase was
5-Bromo-2- 3-methoxgi/-4- -pyrrolidin-1-ylethoxy)phenylcarbamoyl]-thioph

washpd vl JOrs stRRe Rt ‘i%?ﬁiﬁ‘fﬁw S&wRlRA SHEUBL S B aTRiaRGdNtonT fige organic
phaff 0dis criedtbviie snlaclidvveighb Al 43200 ThGIRIHZZRININSAbWATar weight

of SSBRIMCT IR B NVRYs 2 {ESiirteten 8% O sy 540, 542 (v,

Method P

3-Bromo-3-tert-butoxycarbonylaminothiophene-2-carboxylic acid

An aqueous 2 M lithium hydroxide solution (1 mL) was added to a solution of 5-bromo-3-tert-
butoxycarbonylaminothiophene-2-carboxyiic acid methyl ester (330.0 mg) in THF /water

(1.6 mL/1.6 mL). The solution was stirred at room temperature overnight and was then
neutralized with diluted HCI soiution, and the solvent was removed in vacuo. The product with

the molecular weight of 322.18 (C10H12BrNQ4S) was obtained in this way; MS (ESD): 221,
223 (M-Boc+H+).

Methoxy-4-(2-pyrrolidin-1-ylethoxy)phenylamine
1-[2-(2-Methoxy-4-nitrophenoxy)ethyl]pyrrolidine was reacted by method E1. The product

with the molecular weight of 236.32 (C13H20N202) was obtained in this way; MS (ESI): 237
(M+H+).
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Method O
{5-Bromo-2-[3-methoxy-4-(2-pyrrolidin-I-ylethoxy)phenylcarbamoyl]thiophe
n-3-yl}carbamic acid tert-butyl ester to TOTU (327.3 mg) and
Nazeftisegsepylethylamine (122.8 m %Were added to a mixtUPEBEB2007/001213
bromo-3-tert-butoxycarbonylaminothiophene-2-carboxylic acid (306.1 mg),
methoxy-4-(2- pyrrolidin-1-ylethoxy)phenylamine (224.5 mg) in DMF (3.8
mL). The reaction mixture was stirred at room temperature overnight.

Etg&l chtate was then added, and the organic phase was washed with

i rength citric acid and saturated sodium bicarbonate solution. The

1-@r§aaMetheophésirodsdrigle dudjpsadiidnmsulfate and concentrated. The

SR O SR SR RRISRTRL S o
chmmmapsqehﬂmkﬁémaw éhﬁr@tmdeﬁdéﬂzo@mmudaammwm heated at
1089BOMS; gﬂw TitRin sroxicie. Solutinm, thikd Was & %@&9@5{3%&9& OJnd the

5- bromo tert- butoxycarbonylaminothiophene-2-carboxylic acid methy

orgatic RBASH WY S TG iE x\ffsfnﬁ%%m)som%wﬂw%%ogﬁw@*@ta@ The

Prmmm'@@rﬁwﬂwaﬁﬂiwmmhﬁmmww iRadlovitndiutadisiGly, Ms
(E§?2) ﬁnﬂ | e solvent was removed in vacuo. The product with the
Iecul

I weight of 322.18 (Cl OHI 2BrNO4S) was obtained in this way;
MS (ESI): 221, 25 223 (M-Boc+H+). Methoxy-4-(2-pyrrolidin- |
Marligihexy)phenylamine 1-[2-(2-Methoxy-4-nitrophenoxy)ethyl]pyrrolidine
was reacted by method EIl. The product with the molecular weight of

3-Babgbqo-4diippreldiy s tbprainbeniv itaié 3nmgthilB:(8 Sy RSH-Bgeno-

[3 @thbﬁﬁnmﬁggg(%ﬁﬁg @§TIEP2007/001213 97 Method Q
1-[2-(2-Methoxy-4- nltrophenoxy)eth” yrrolidine _Potassium carbonate

O-Romg)dumeihnad o4 BURIsH o 2 AiRSgURhaR Y Atb Birarld 2-¢heyrimidin-4-one
(4$m@ypmhy&)pwmh@mmhmpm@pldaeol(@ 1Ghi), PBAbe30 )0 ang hge
o A PR T e ST B e i o
3- mid}eiwmwwcéﬂ bdnigdl revm’nsbduir#ﬁ’éuﬁfa@ andicamneamtatédlSThd./ 0.013 mL) was
added. The reaction mixture was stirred at room temperature overnight. The solvent was then
removed in vacuo, and the residue was taken up again in ethyl acetate and water. The aqueous
phase was extracted several times with ethyl acetate. The combined organic phases were dried
over sodium sulfate and concentrated. The crude product was purified by preparative HPLC.

Example 44 in table 4 was prepared analogously.

Table 4,

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+HT"
43 C24H27N303S 437.57 438

44 Qo~p C23H25N3048 43954 440
o s 2 LI
) i 5 :
N




product with the molecular weight of 266.3 (C 13H 18N204) was obtained
in this way; MS (ES 1): 267 (M+H+). 10 Method R
3-[3-Methoxy-4-(2-pyrrolidin-1 -ylethoxy)phenyl]-6-(3-methylbut- |
winRybraataieno- [3,2-d]pyrimidin-4-one (example 43) PCT/EP2007/001213
6-Bromo-3-[3-methoxy-4-(2-pyrrolidi- |
-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (45 mg),
palladiumbis(tri-tert-butylphosphine) (5.1 mg), copper iodide (1.9 mg) were
15 introduced into a flask which had been heat-dried and ventilated with

45 ardon, and a soIHti(ﬁoi;mQ y|<Ehsipseiileisng), marpheline (43436
mg) inioxane/ .59 0{013 mL) was added. The reactian
mixtyrg was at roem temperature overnight. The solvent was then
removed in vacuo, and the residue was taken up agaip in ethyl acetate

ang-water-The-acueous—phase times-with-eth
4 acetatg. The co bi Srgani ed 20 (ﬁgr;godium &frate
and f‘a NTHe €ude proguct was purified by preparative HPLC.
Example 44 in ®Ble 4 was prepaied analogously. Tahble 4. Ex. Strycture
Malecular formula Molecular ESIiMS No. weight [M+H]' 43 o -OfN

C24H27N303S 437.57 438 S0 NJ 1 44 0,~NL C23H25N304S 439.54

440 -0 SIN O f0O N WO 2007/093365 PCT/EP2007/001213 98 45 0 - O-
ExanpB26H29N304S 479.6 481 OH g 111 NJ 46 0 - O"~N~ C24H27N304S

453.56 454
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-6-(3-hydroxy-4-methyipentyl)- 3H-
thieno{3,2-d}pyrimidin-4-one

0 O
T e el
N .
HO |

3-(Dimethylaminemethyleneamino)-5-(3-hydroxy-4-methylpentyl)thiophene-2-carboxylic acid
methyl ester was reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A.
The product with the molecular weight of 459.58 (C24H30FN303S) was obtained in this way;
MS (ESI): 460 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(3-hydroxy-4-methyipentyljthiophene-2-carboxylic acid

methyl ester

3-Amino-5-(3-hydroxy-4-methyipentyljthiophene-2-carboxylic acid methy! ester was reacted
with dimethoxymethyldimethylamine by method B. The product with the molecular weight of
312.43 (C15H24N2038) was obtained in this way; MS (ESI): 313 (M+H+).

3-Amino-5-(3-hydroxy-4-methylpentyljthiophene-2-carboxylic acid methy! ester

5-(3-Hydroxy-4-methylpent-1-ynyl)-3-nitrothiophene-2-carboxylic acid methyl ester was
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H_gl'l ON Example 47
3-[3-Fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-6-(3-hydroxy-4-methylpentyl)
-3H- 5 thieno[3,2-d]pyrimidin-4-one 0 ()~\N/ SN F NJ HO
BURIATERHAminomethyleneamino)-5-(3-hydroxy-4-methylper i RAtopIiom213
e-2-carboxylic acid methyl ester wad’reacted with
3-fluoro-4-(2-pyrrolidin-l-ylethoxy)phenylamine by method A. The product
with the molecular weight of 459.58 (C24H30FN303S) was obtained in

this way; (ESD: 460 (M+H+). .
o Tt Rt Ry oS S AT RS (G RFERIGAS) vas
oblgizd aniibiylieyadith (mBthIS8<tdr-H+).
3-Amino-5-(3-hydroxy-4-methylpentyl)thiophene-2-carboxylic acid methyl
ester was reacted 15 with dimethoxymethyldimethylamine by method B.

The product with the molecular weight of 312.43 (C15H24N203S) was
5-(6ﬂ‘f§ﬁ{gaYrﬁfﬁf§fwg§le(gg-ﬁ)p§@§¥R,pbppp;_l-carboxylic acid methyl ester

-Amino-5-(3-hydroxy-4-methylpentyl)thiophene-2-carboxylic acid methyl
sl AR TR HIT OO FORe Se AU et
estedipl mettod Bstée wad W E/iZ00i¢/09 8365 PGiEHP 20087 00X 21 3HIINeds T eds

o TRe ith,the molecular weight of 257.35
ob ?%ﬁiégaﬁ?gﬁ%g)?ﬁ%%%ﬁg% m?ﬁfs’ way; MS (EST): 258 (M+H+).

5-(3-Hydroxy-4-methylpent-I-ynyl)-3-nitrothiophene-2-carboxylic acid
methyl ester 5 4-Methylpent-I-yn-3-ol was reacted with

6-(_ii_ﬂgﬂmﬂﬁyaiH%hiﬁﬁhﬁ'ﬂ??PSﬁaﬁmm&ﬁgﬂggﬂgé é-féilt_ﬁr%%?g@%m-a»
e .pro ecular we 0o . was
H oS R R ) e A R aprin e 45
-(1- I )-35[4-((1S,3R,pR)-8-methyl-8- icyclo[3
T e e

d}pyrimidin-4-one was reacted with 1-ethynylcyclopentanol by method R.

The examples in table 5 were synthesized analogously.

6-Bromo-3-[{4-((18,3R,5R)-8-methyl-8-azabicyclof3.2.1]oct-3-yloxy)phenyl}-3H-thieno[3,2-
dlpyrimidin-4-one

5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester was

reacted with 4-((18,3R,5R)-8-methyl-8-azabicyclo{3.2.1Joct-3-yloxy)phenylamine by method
A with addition of isopropanol in addition. The product with the molecular weight of 446.37
(C20H20BrN3028S) was obtained in this way; MS (ESI): 447 (M+H+),

4-{8-(3-Fluoropropyl})-8-azabicyclo[3.2.1]oct~3~yloxy]phenylamine

8-(3-Fluoropropyi)-3-(4-nitrophenoxy)-8-azabicyclo[3.2.1joctane was reduced by method E.
The product with the molecular weight of 278.37 (C16H23FN20) was obtained in this way;
MS (ESI): 279 (M+H+),

8-(3-Fluoropropyl)-3-(4-nitrophenoxy)-8-azabicyclo[3.2.1]octane

8-(3-Fluoropropyl)-8-azabicyclo[3.2.1]octan-3-ol was reacted with 1-fluoro-4-nitrobenzene by

method D. The product with the molecular weight of 308.35 (C16H21FN203) was obtained in
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6-Bromo-3-[4-((IS,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H-thieno[3,2- d]pyrimidin-4-one was reacted with
I-ethynylcyclopentanolby method R. The examples in table 5 were

wyisaised analogously. 15 _ CHEROI
6-Bromo-3-[4-((1S,3R,5R)-8-methylgrazabicyclo[3.2.1]oct-3-yloxy)p eny

3H-thieno[3,2- d]pyrimidin-4-one
5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid
methyl ester was reacted with
this4vefl HBRBR):3onatit8yazabicyclo[3.2.1]oct-3-yloxy)phenylamine by
method A with addition of isopropanol in addition. The product with the
molecular weight of 446.37 20 (C20H20BrN302S) was obtained in this
B-(ntdyo S HIR- dzkBi¢kard B3, 1 Joctan-3-ol

A mélxi%r&%ﬁka&reamx%z%ﬁ%@ﬂ%ﬁl&%ﬁl%? é%%%é@?ﬁ%améggtnethylamme

-(3-Fluoro ro%:& 4-nittophenoxy)-8-az 2. ane was
. %@ 8 EashRuEssraRECnad tisredatebidderansightro 7@ 37 The

son@ﬂ%ﬁ%ﬁ%&%@bm&@%@eﬂw@ﬁm§a@%t@&m(&&Qr RéRHMT IR 26

ropro yI) -3-(4-nitrophenaoxy)-8-azabicyclo[3.2.1]octane
(Ci nggﬁ(g B“'S? BB {fodianss- &reacted with

1-fluoro-4-nitrobenzene by method D. The product with the molecular
f30 in WO 20Q07/093365
T B S e ARl T oo
8- (%Msﬂmm@&mﬁwméz@m@y@mb@@mb&mmm A hilxiaaaot nestrepined by
metRES MPyp %M&m&ﬁﬂ%@&m@%%ﬁ?éﬁiﬁ%%&ﬁé@%ﬁ@ﬁ%éobtmd in

(0.42 ml) in DMF (7.5 ml) was heated to 60C and sti
thisaayp MatFelior 0M e solvent was then removed in vacuo. The

8- (@R@ﬁﬂ@&éﬁ&kﬁ%ﬂ%@em?E@@ﬁlﬁ@%ﬂ&d‘ﬂ&ﬁ%ﬁﬂé@!@ﬁ@'ﬂﬂ@ﬂﬁé’as obtained
i
MetEy[}B ; %gﬁ?gﬁéﬁgﬁiﬁ fﬁ%ﬁﬁgﬁ‘%gbf’cﬁlﬁt?‘?ifo@f BRBRE IRl §tami.ne

azab@ryclof3.2.1Joctane (1.0 g) in methanol (3.7 ml) and heated at 60°C for 12 h. The solvent

W&S%}IQH e tg\% & l‘!flfgnl}/ et(b%é S%% QI%O& I‘?a régx i E?%alblcé{[ato[%h ﬁ tane ate
was reduce y met 3;- e product wi {h olecular Welg zi[c
phagowas Ve REHABNZOZ Shdvire b loneineallinmtbidfotaynViGe(EBIInB2Bs(mbie)l in

vacfs(ZMethangiationviat k@a@ﬂ&ﬁ@ﬂh@&%&%g}éﬁ@%&ﬂ[@gg&m@\&?@ phase:

Methyl V|nyI sulfone g5 .9 mg) was added to a solution of
d1c}§0(grﬁ% The pmduct with the molecular weight of 354,42

(C16H22N205S) was obtained in this way; MS (ESI): 355 (M-+H+).

3-(4-Nitrophenoxy)-8-azabicyclo[3.2.1]octane

3-(4-Nitrophenoxy)-8-azabicyclo[3.2.1 Joctane-8-carboxylic acid tert-butyl ester was reacted by
method G. The product with the molecular weight of 248.28 (C13H16N2058S) was obtained in
this way; MS (ESI): 249 (M+H+).

3-{(4-Nitrophenoxy}-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester
3-Hydroxy-8-azabicyclo[3.2.1Joctane-8-carboxylic acid tert-butyl ester was reacted with
1-fluoro-4-nitrobenzene by method D. The product with the molecular weight of 348.40
(C18H24N205) was obtained in this way; MS (ESI): 349 (M+H+)
3-Hydroxy-8-azabicyclo[3.2.1}octane-8-carboxylic acid tert-buty! ester

A solution of nertropine (2.5 g) in THF (25.0 mL) was added dropwise to a solution of sodium

hydroxide (786.4 mg) in water {12.5 ml) and stirred at room temperature for | h. The reaction



15 azabicyclo[3.2.] Joctane (1.0 g) in methanol (3.7 ml) and heated at 60C
for 12 h. The solvent was then removed in vacuo and the residue was
taken up in ethyl acetate. The ethyl acetate phase was washed with water
wadwmietsséer sodium sulfate, and the solvent was remove P/ Hag§6/001213
The crude product was purified by ¢8fumn chromatography on silica gel
(mobile phase: dichloromethane/methanol 9:1). The product with the
molecular weight of 354.42 20 (C16H22N205S) was obtained in this way;
MS (ESI é%(M+H 3 -(4- Nérophenoxy) -8-azabicyclo[3.2.1]octane
Mg N%ﬁﬁﬁﬁ G- B0 AR A0 B 2R iE tHE A R S C B et Ui
coresﬁwdvus@n&apﬁeskbwem aﬂimb&ﬁdstmpmﬂemtmh thesmoéxﬂmu&r MR REGh
24 8 3 S a btal
vac )E ]dzlf_{ rop erﬁP8¥<vy 8la7ah |(:)5Jc%§lll(‘2)7[§5§H~| ane grﬁ%é %i’&amgd in this
wareMMEﬂIéSZéE (B4Hlidvoxy-8-azabicyclo[3.2.1]octane-8-carboxylic acid
tert-butyl ester was reacted with 1-fluoro-4-nitrobenzene by method D.
The product with the molecular weight of 348.40 (C18H24N205) was
Talptained in this way; MS (ESI) 349 (M+H+) 30

3- I—I\1rirnV\I 8-azah cid-tert- hllt\/l ester. A
EKSO|L &ﬂb&r@ﬂ%lse foMs
solytion of sodium hydrOX|de (786.4 mg) in Water (12.5 mI]) E\pd stirred at
Noroom temperature for | h. The readtion WO 2007/093365 [M+H]"
PCT/EP2007/001213 101 mixturg was then diluted with water and
48 extragtad seyeral times ngﬁ ethyl pcatate?¥ kel Bombinddpéganic pHases
Were%mg’rﬂs nSuifate ang the solvent was rermoved in vaguo.
The product with the motsular w ight of 227.30 (C 12H21NO3) was
ained in thls way; MS (ESI): 228 (M+H+). 5 Table 5. Ex. Structufe
(Ai% \mn?.'%hf + Nog [I\/l-t-l—!]9 A8 s o [—- o-H
: @1&176&4NJ H N SHZ7TN3O38 449,58 450
N
N" H o
|
50 HO _ s O o _H C24H25N3038 435,55 436
AR
[¥ad H oy
}
HO
51 o s P o H C26H29N303S 463,59 464
oy
i H N
[
52 HO - s P o C26H29N3038 463,59 464
EWiS i
N H gy
i
53 HO 0 H C24H25N303S 435,55 436
N~ H N
t
OH
54 L s P o _H C25H27N303S 449 58 450
4 NC (;p
Nid Th
i




49 HO s o H C25H27N303S 449,58 450 0,,(r) NJ HN 50 HO o H
C24H25N303S 435,55 436 a0 /NUINJHN 151 HOOoH
C26H29N303S 463,59 464 N H N 52 HO s 0 0 H C26H29N3038 463,59

wiboMisaldy-j H N 53 HO s yo o H C24H25N303S 435,55 436, dbMehfioN 1
54 OH O 0 H C25H27N303S 449,58450 IT NJ HN WO 2007/093365
PCT/EP2007/001213 102 55 OH 0 C27H29N303S 475,61 476 N\/NJ H
N 56 C26H29N303S 463,59 464 NJ N H 57 H C25H27N303S 449,57

450
OH
55 MO o _H C27H29N3038 475,61 476
WON CJ\ \ Ej
N’J Hp
t
56 0 o C26H29N3038 463,59 464
- H
7‘\{[24“00 Qﬁ
Vil HN
i
57 HO o C25H27N3038 449,57 450
= S/ N’éo' y
{
58 5 C25H27N3048 465,57 466
HO s D o
W, N’O— ng
Ne H
{
59 OH o i y C24H24CIN30O3S 469,96 470
2.5
Y, ﬂN‘@’ O‘Q]j
HN
60 0 F C24H24FN303
H Y o 1 38 453 53 454
e
N H Y
i
61 HO — s P o _H C26H28FN303S 481,59 482 -
T Ot
N H
L._\F
62 N 0 H C25H25N3028 431,55 432
WNOO ,@
N'J HN
i
63 - O’OO' H C2TH29N30482 523,66 524
WY @
N™ MR
Sy
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N !H N 58 Ho 1 C25H27N3048 465,57 466 s /N\/',pct NHN 59 OH

0 Cl C24H24C1N303S 469,99 470 S% !NH N HN 60 HO F
C24H24FN303S 453,53 454 oIV NJH N 61 HO 0 H C26H28FN303S
WBLBHUSHSN-jH N L-\-F 62 s 0 0 H C25H25N302S 431, 5FEFEERG} 10213
63 0 0 H C27H29N304S2 523,66 52% N H *~O WO 2007/093365
PCT/EP2007/001213 10364 0 S 0 0 H C24H25N303S 435,54 436 N ) N
HN |

C24H25N3038 435,54 436

64 ‘0qs°Oo,H
rhOr

C26H29N3038 463,59 464

65 HO =S ON‘@'O'(%

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-6-(1-hydroxycyciopentylethynyl}-3H-
thieno[3,2-d]pyrimidin-4-one (example 66)
6-Bromo-3-{3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-3H-thieno{ 3,2 -d}pyrimidin-4-one was
reacted with I-sthynyicyclopentanol by method R.

The examples in table 6 were synthesized analogously by using the corresponding alkynes.

6-Brome-3-{3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thienof 3,2-d]pyrimidin-4-one
5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methy! ester was
reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A with addition of
isopropanol in addition, The product with the molecular weight of 438.32 (C18H17BrFN3025)
was obtained in this way; MS (ESI): 438, 440 (M+H+).

3-Fluoro-4-(2-pyrrolidin- i -ylethoxy)phenylamine
1-[2-(2-Fiuoro-4-nitrophenoxy)ethyl]pyrrolidine was reduced by method E3. The product with
the molecular weight of 224.28 (C12H17FN20) was obtained in this way; MS (ESI): 225
(M+H+).

1-[2-(2-Fluoro-4-nitrophenoxy)ethyl]pyrrolidine

3.4-Difluoronitrobenzene was reacted with 1-(2-hydroxyethyl)pyrrolidine by method D1. The
product with the molecular weight of 254.26 (C12H15FN203) was obtained in this way; MS
(ESI): 255 (M+H+).



65 HO 0 Sr~H C26H29N303S 463,59 464 N-Jo N'J HN
3-[3-Fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-6-(I-hydroxycyclopentylethyn
yl)-3H- thieno[3,2-d]pyrimidin-4-one (example 66)

%@mmﬁ&&ﬂuoro-4-(2-pyrro|idin-1-ylethoxy)phenyl]-3H-tf}i@
midin-4-one was 5 reacted with I-effiynylcyclopentanol by me

examples in table 6 were synthesized analogously by using the
corresponding alkynes.
6-Bromo-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno
Tal®,2-d]pyrimidin-4-one
5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid

W arRe

Ex.methyivestrsr was 10 reacted with
-ylethoxy)phenylamine by method A with addition of is
Noaddition. The product with the mo

ecular weight of 438,

SMhlorolt {@=pytrolidiMdiccular-

ESI-MS

ropanol in
%%‘g'?t IM+H ]+

(C18H17BrEN302S) was obtained in this.way: MS (ESI) 438, 44

5 v+ .3-FLu\2ﬁg-dej§iin- CHREREENPHERy lamiffe? %5 468
1-[2- 4-flitropfenoxy)ethyl]pyrrolidine was reduced by method
E3. Thé product with the mmecﬂlﬁr weight of 224.28 (C 12H 17FN20)

=~ Wap obtained-in-this YEAY: MSHAESH-225-(M+H+). —

" 1-[2-(2¥Fluorg- -n@@heﬁ&y)ethyﬁﬁiﬁéﬁ?;ﬁﬁeué% 467,36 468
3,4tBflucronitrpbenzene was reatted with 1-(2-hydroxyethyl)pyrrolidine
by method DI. The product with the molecular weight pf 254.26

68 (CIZHISFN203) Was etained T tHs wayyhe 3(§Si). 255t 25 WO
2007/093365! 2007001213 104 Table 6. Ex.| Strticture Mplécular
formila’Moléetyiar- ESI-MS No. Weight [M+H]+ 66 0-]N C25H26FN303S
467,56 468

69 3)

o o} Q wb C23H22FN3028 423,50 424
=% ] ,JN F

70 ) Y /@:‘:‘/‘D (C24H26FN30G3S 455,56 456

= iN/)

71 O™y C24H26FN3038 455,56

. e /@; & 456
N
72 ) Oy C23H24FN303S 441,52 442
Hm 5 | N/@F Q
73 o Oy C23H24FN3038 441,52 442
HO o 5 ! )N/©:F Q
= ]
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_SN\FON~67 pfNJ C25H26FN303S 467,56 468 HOI1JF N 68 0\ ,(O-
NN C24H26FN303S 455,55 456 p~F-69\' pJ\ o ~NJ C23H22FN302S
423,50 424 F 70N 0 "N~ C24H26FN303S 455,56 456 H5\~J 71
W22126PRE363S 455,56 456 HO 5 72 of C23H24FN303S 4RTHRPA7/00%513
N 73 N~\N C23H24FN303S 441,53"%42 Hos Fd N WO 2007/093365
PCT/EP2007/001213 105 Example 74
3-[4-((IR,3R,5S)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(2-oxo
Exgxsr)ligljﬂin-l-yl)- 3H-thieno[3,2-d]pyrimidin-4-oneH O0S NH ,N~~N)

3-[4-({1R,3R,55)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(2-oxopyrrolidin-1-y1)-
3H-thieno[3,2-d]pyrimidin-4-one
H

A mixture of 6-bromo-3-[4-((1R,3R,55)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl}-3H-

Method S

thieno]3,2-d]pyrimidin-4-one (100 mg), cesium carbonate {100 mg) and
tri{dibenzylideneacetone)dipalladium (0)-chloroform adduct (0.23 mg) was introduced into a
heat-dried vessel in a glove box. 2-Pyrrolidone (22.9 mg), 9,9-dimethyl-4,5-
bis(diphenylphoshino)xanthene (0.26 mg) in dioxane (2.3 mL) were added thereto. The reaction
was stirred at 100°C for 22 h. The resulting precipitate was then filtered off with suction. The

product with the molecular weight of 450.56 (C24H26N4038) was obtained in this way; MS
(ESI): 451 (M+H+).

The examples of table 7 were prepared analogously using the corresponding lactames
Table 7.

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]+

75 0. ’3 g C25H28N4038 464,58 465

o]
oS ealiy

S

N

o o C23HZ4N40138 436,53 437
; JO -
ATy

N

76
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5 Method S A mixture of
6-bromo-3-[4-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
H-. thieno[3,2-d]pyrimidin-4-one (100 mg), cesium carbonate (100 mg)

whchdrigsibenzylideneacetone)dipalladium (0)-chloroform aqguct£0,83,M9y;

was introduced into a heat-dried vegsel in a glove box. 2-Pyrrolidone
(22.9 mg), 9,9-dimethyl-4,5 t o bis(diphenylphoshino)xanthene (0.26 mg)
in dioxane (2.3 mL) were added thereto. The reaction was stirred at 100C
for 22 h. The resulting precipitate was then filtered off with suction. The
Exaprp@utt with the molecular weight of 450.56 (C24H26N403S) was
obtained in this way; MS (ESI):451 (M+H+). t 5 The examples of table 7
3-[4né 8 gRopar€dtdntingbazihicsiig Yel dorréspordiripiabténies Table 7.

EXen | drmul . wel [M+H]+ 75
OXOCZSEI;%N%%%G% g{ 21655‘1[23’{%'(?@7(%6M§§s%4 O%gd%%%%%? of~ ~

I (X'5"H VN NJWO 2007/093365 PCTIEP2007/0012 13 106 Example

77: 3-[4-((IR,3R,5S)-(8-Methyl-8-azakhicyclgl3 t-3<Oxy)phenyl]-6-(3-
oxotetrahydropyrrolo[ 1, ] imidazol -yI) |eno

[3,2-d]pyrimidin-4- one ~o S

6-Bromo-3-[4-((1R,3R,58)-8-methyl-8-azabicyclo{3.2.1joct-3-yloxy)phenyl}-3H-
thieno[3,2-d]pyrimidin-4-cne (100 mg), hexahydropyrrolo(1,2-climidazol-3-one (28.3 mg),
copper iodide (8.5 mg) and potassium carbonate (61.9 mg) were introduced into a vessel which
had been heat-dried and flushed with argon. A solution of N,N'-dimethylethyienediamine
{19.8 mg) in toluene (2 mL) was added thereto. The reaction mixture was heated at 110°C for
5 h. After cooling, the solution was mixed with ethyl acetate and water. The organic phase was
washed twice with water and once with saturated NaCl solution and dried over sodium sulfate,
and the solvent was removed in vacuo. The crude product was purified by preparative HPLC.
The product with the molecular weight of 491.61 (C26H29N5038) was obtained in this way;
MS (ESI): 492 (M+H+).

(8)-Hexahydro-pyrrolo[1,2-cJimidazol-3-one

A mixture of C-(§8)-1-Pyrrolidin-2-yl-methylamine (512 mg), 1,1’-Carbonyldiimidazole (0,83
g) and Dichlormethan (5 mL) was stirred for 18 h and then concentrated. The residue was
purified by preparative HPLC. Der Riickstand wurde durch priparative HPLC gereinigt. The
product with the molecular weight 126,16 (C6H10N20) was obtained in this way; MS (ESI):
127 (M+H+).

Example 78

3-{3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-6-(2-oxopyrrolidin-1-y1)-3H-
thieno[3,2-d]pyrimidin-4-one
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6-Bromo-3-[4-((IR,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3H- thieno[3,2-d]pyrimidin-4-one (100 mg),
WEART/BEHrrolo[1,2-climidazol-3-one (28.3 mg), copper ioBidEERRHHigH213
and potassium carbonate (61.9 mg)IWere introduced into a vessel which
had been heat-dried and flushed with argon. A solution of

N,N -dimethylethylenediamine (19.8 mg) in toluene (2 mL) was added
thereto. The reaction mixture was heated at 11%C for to 5 h. After cooling,
the solution was mn@d with ethypacetaté ang ater, Therordanic phase
was washed twice yyith water ang oncg saturated NaCl solution and
dried over sodiu Sang the §6lveRtwasremoved invacuo. The
crude product was .
molecular weight of 491.61°(C2629N503S) was obtained in this way;
MS (ESI): 492 (M+H+). 15 (S)-Hexahydro-pyrrolo[l,2-c]imidazol-3-one A
mixture of C-(S)-1-Pyrrolidin-2-yl-methylamine (512 mg),

6- B]m]mg §VB°HX$%' %ﬂgﬁﬁ ﬁ\%gql? L?Jﬂnﬁ@%eg% E\é Ifﬂgq one was

for 18 h-and then trated. The reS|du as purif |e parative

reapip] WitlDEPRQERS sy Watheddurbhe priogashmith Hpmig@r@rm@ﬂgw 442.52

(Cﬁﬁ@ﬁ'ﬁﬁ%ﬁ@%ﬁ%@&%@ﬁ%ﬁgh»l}éf%%@ﬁ%@hémms obtained in

this way; MS (ESI): 20 127 (M+H+). Example 78

The qemeplds Eb}?ﬁr‘é’ﬁfﬁrﬁ”r:%é?ﬂcﬁ%ﬁ PERIS-6-(2-oxopyrrolidin-I-yl)-3H-
thieno(3,2- d]pyrlmldln -4-one 25 WO 2007/093365 PCT/EP2007/001213
%’o 000.-~N SNF NIJN

-Bromo-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d]pyri

ExMidiRdsone was Molecular formula | Molecular | ESI-MS
No. ' weight [M-+H]"
79 o AP |C23H26FN5038 471.55 472
|
1 L0
e 2 54 4

80 . e o\/\D C23H25FN3038 456.5 57

\ﬁ/L s ] s

WV

1-Ethyl-imidazolidin-2-one

i-Ethyl-1,3-dihydro-imidazol-2-one was hydrogenated according to method F. The product
with the molecular weight of 114,15 (CSHI10N20) was obtained in this way; MS (ESI):
115 (M+H+).

1-Ethyi-1,3-dihydro-imidazol-2-one was obtained according to the reference wurde nach O,
Wong et al., Heterocycles 1987, 26(12), 3153-8.
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reacted with 2-pyrrolidone by method S. The product with the molecular
weight of 442.52 5 (C22H23FN403S) was obtained in this way; MS (ESI):
443 (M+H+). The compounds in table 8 were prepared analogously.
WAl Bedzes Structure Molecular formula Molecular ESI-MS, NG py695 213
[M+H]" 79 C23H26FN503S 471.55072 5NF~JN80 N
C23H25FN303S 456.54 457 to 1-Ethyl-imidazolidin-2-one | -Ethyl-
1,3-dihydro-imidazol-2-one was hydrogenated according to method F. The
product with the molecular weight of 114,15 (C5HION20) was obtained in
Metioig Way; MS (ESI): 115 (M+H+). 15 1-Ethyl-1,3-dihydro-imidazol-2-one
Exali@s @htained according to the reference wurde nach 0. Wong et at.,
Heterocycles 1987, 26(12), 3153-8. 20 WO 2007/093365
3-[4RGR! ! T e H4r(@. idine-1-
Sty v et e iR S LR R
carbopy DAV rdeiBy s B Rtdin-4-one O.. O 5 U HATU (20 mg),
HOALt (6.8 mg) and triethylamine (0.014 ml) were added to a mixture of
3-[4- ((I R,3R,5S)-(8-methyl-8-azabicyclo[3.2. IO 5 ]
Joct-3-yloxy)phenyl]-4-oxo-3,4-diltydrot oY
d]pyrimidine-6-carboxylic acéd (2016 mg).and pyrrolidiRe (4 mg) in NMP
IX re| ay;;{i/rre at room ténljyerature overnight.

(0.5 ml). The reaction

The mixture was then I

HATU (20 mg), HOA1 (6.8 mg) and triethylamine (0.014 mI) were added to a mixture of 3-14-
((1R,3R,58)-(8-methyl-8-azabicyclo[3.2. Hoct-3-yloxy)phenyl]-4-0x0-3,4-dihydrothieno{3,2-
d]pyrimidine-6-carboxylic acid (20.6 mg) and pyrrolidine (4 mg) in NMP (0.5 m}). The reaction
mixture was stirred at room temperature overnight. The mixture was then mixed with ethy!
acetate and water. The aqueous phase was extracted several times with ethy! acetate. The
combined organic phases were dried over sodium sulfate and the solvent was removed in
vacuo. The crude product was purified by preparative HPLC. The produet with the molecular
weight of 464.58 (C25H28N4038) was obtained in this way; MS (ESI): 465 {(M-A+H+),

The examples in table 9 were synthesized analogously.
3-[4-((1R,3R,55)-(8-Methyl-8-azabicyclo[3.2. 1 Joct-3-yloxy)phenyl]-4-ox0-3 4-
dihydrothieno[3,2-d]pyrimidine-6-carboxylic acid
3-[4-((1R,3R,55)-(8-Methy!-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-oxo-
3,4-dihydrothieno{3,2-d]pyrimidine-6-carboxylic acid methyl ester was reacted by method P.
The product with the molecular weight of 411.48 (C21H21N3048S) was obtained in this way;
MS (ESI): 412 (M+H+).

Method U

3-{4-((1R,3R,55)-(8-Methyl-8-azabicyclo{3.2. 1 Joct-3-yloxy)phenyl]-4-ox0-3 4-
dihydrothieno[3,2-d]pyrimidine-6-carboxylic acid methyl ester
Bis(triphenylphosphine)palladium(Il) chloride (88.9 mg) and triethylamine (0.26 m!) were
added to a mixture of 6-bromo-3-[4-((1R,3R,5 S)-(8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyl}-3H-thieno[3,2-d]pyrimidin-4-one (565.1 mg) in methanol (15 mi) and



10 acetate and water. The aqueous phase was extracted several times

with ethyl acetate. The combined organic phases were dried over sodium
sulfate and the solvent was removed in vacuo. The crude product was

PG HEE Yy Breparative HPLC. The product with the moleculaf GRERHH 801213
464.58 (C25H28N403S) was obtained in this way; MS (ESI): 465 (M+H+).
The examples in table 9 were synthesized analogously. 15
3-[4-((IR,3R,5S)-(8- Methyl -8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-oxo-3,

h I‘Imld ine-6-carbox lic R
e P R R s e Gy 0
forg4 Wikd mmmmmtﬁpwﬁhmﬁét@%hﬁb@xgh&abw meéthyisebtertwas removed
in Cﬁé\ﬁe@*ﬂ})’ pethediR th-g%wméf%ew HM@%S?@IM@&Q%%M&%&amd n

(C21 H21N304S was obtained in this way; 20 MS (ESI): 412 (M+H+
thip fstpiobi® G3A: (‘éél6 (MHH).
R,3R,5S)-(8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-0x0-3,4-
T %1 %[ drothieno[3,2-d]pyrimidine-6-carboxylic acid methyl ester 25
IS(triphenylphosphine)palladium(ll) chloride (88.9 mg) and triethylamine

Ex(0-26gmlLwere added to a mixture) Rf . 1ecular £ Moleeal )
XB-bromo-5-14-((1R,3R 5S)-(8-methyl-.saabicoaals 2 1| yigtecular | ESI-MS

Naog-ylpxy)phenyl]-3H-thieno[3,2-d]pyfrimidin-4-one (565.1|ivigigi methaBdt-H]"

(15-mb)-and-WO-2007/093365-RCT. /:Dgggﬂgggrglg_lg )Q_acetonitrile (15

82m|). TPg %I%tg—%%ﬁw (yvas Btlrr( Wgﬁéssure He0B8r of cEfal
en

e was then filtered thriough Celite and

the solvent Wash*emoved |rHv cud. The product with the molecular yweight
of 425.50 (C22H23N304S) wak obtained in this way; MS (ESI): 426
(M+H+). 5 Table 8. Ex. Structure Molecular formula Molecular ESI-MS

83No. W(E‘iglht £HI'082.Q $,p OHHMCIBRBONITBS 466450.867 N ( 47!
' N N@ w
N"‘I

84 NO s O—O’O' -y |C26H30N4038 478.61 479
SV aaie
N~ H N
1
85 0 e i | C25H28N4048 480.58 481
IS o,
JH_z;,NQ 7
N
f
Example 86

3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyll-6-(pyrrolidine-1-carbony})-3H-
thienof3,2-d]pyrimidin-4-one

F
L T
L0
o5



H N 83 00O H C24H26N403S 450.56 451 b'N\INN/HN840SO0OH
C26H30N403S 478.61 479 GN\(N~~NHN&850500H
C25H28N404S 480.58 481 N H N Example 86

W%—£§5%99;&-4-(2-pyrrolidin-I-yIethoxy)phenyl]-6-(pyrro|idine-%;e%g%ng})ﬁﬁ}ig

- lo thieno[3,2-d]pyrimidin-4-one F1@ &,'~'l 0~IN O SN N ry '
2007/093365 PCT/EP2007/001.213 110
3-[3-Fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-
d]pyrimidine- 6-carboxylic acid was reacted by method T. The product with

3{3%&@0&6\“8 (%grm%g;az @tﬁa@.@%&g@ﬁuaé&%éq&@nv%@?eg@amag;;mgma_ne-
ay; | ; +H+). mpounds in fable 1Q were synthesize
S-Sy AR DR R by PO Ry BT, werentof 45653
(C23RBXOKE A R)ibyd rdlitimnd 3, Brid [pyyirvdi(es B-aamosylic-acid
3-[3-Fluqra-4-(2-pytrolidin-1-yletho enyl]:4-oxo-3,4-dihydrothienol[3,2-
e e by method .
The product with the molecular weight 10 of 403.1 (C19HI8FN304S) was

3-[3 9B LIRS YRR l\fll%ﬂé P}sh‘é (MEELE). 4-dihydrothieno[3,2-dipyrimidine-

[ 3-[3-Eluc(j)(r_o?%}-i(§2-pyrro idinfEIZ% ethgé);)phenyl]’-4-oxyo-3,4-dih[ydrot pl)gho[S,Z-
6-caghpiinfide-

3-[3-Fluoro-4-(2-pyrrolidin- 1-ylethoxy)phenyl}-4-ox0-3,4-dihydrothieno|3,2-d]pyrimidine-
6-carboxylic acid methyl ester was reacted by method P. The product with the molecular weight

of 403.1 (C19H18FN3045) was obtained in this way; MS (ESI): 404 (M+H+).

3-{3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-d]pyrimidine-
6-carboxylic acid methyl ester
6-Bromo-3-[3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d lpyrimidin-4-one was
reacted by method U. The product with the molecular weight of 417.43 (C20H20FN3048) was
obtained in this way, MS (ESI): 418 (M+H+).

Table 10,
Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]
87 o F C23H27FN40O38 458.35 459
P A L
N TN
R IN:JN )
88 F C22H23FN403S8 422.52 423
b i s P Lo
N N
Lﬁ_ﬂ;N >
89 o F CZ4H27FN40O38 470.56 471
5 O
N O N
O x o




20

25

6-carboxylic acid methyl ester
6-Bromo-3-[3-fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-3H-thieno[3,2-d]pyri
midin-4-one was 15 reacted by method U. The product with the molecular
WeRT/#f34d57 .43 (C20H20FN304S) was obtained in this waG ES2(EB1)1213
418 (M+H+). Table 10. Ex. Structur&Molecular formula Molecular ESI-MS
No. weight [M+H]' 87 F C23H27FN403S 458.55459 SIONN 1N Nj

88 F C22H23FN403S 422.52 423 0 S~~~O o NN !~NLD NJ89 SO F
C24H27EN403S 470.56 471 Cy \LN\E =NL) NJ WO 2007/093365

No N ¥ N
3-[4-@~E)Jimet yhghinoethoxy)ptienyl]-6-propoxymethyl-3H-thieno
[3,2-d]pyrimidin-4-one 0 SON/Off JN-N5

90 PCTlEPZﬁ?lOOl@ls 1190 F CUSHEBRRMIOWEN 72 547473 (N i R8 Of

Example 91

3-[4-(2-Dimethylaminoethoxy)phenyl}-6-propoxymethyl-3H-thieno[3,2-d}pyrimidin-4-one
O
-~ N N N
_ N—
N /

Method V

Potassium tert-butoxide (11.5 mg) was added to a mixture of 3-{4-(2-dimethylamino-
ethoxy)phenyl]-6-hydroxymethyl-3H-thieno[3,2-d]pyrimidin-4-one (23.6 mg) in dry DMF

(0.5 mL), to which molecular sieves had been added, at 0°C, and the mixture was stirred at this
temperature for 15 min. Then I-bromopropane (17 mg) was added, and the mixture was stirred
at this temperature for a further 2.5 h. Saturated ammonium chloride solution was then added,
and the mixture was extracted three times with dichloromethane. 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 387.50 (C20H25N30385) was obtained in this
way; MS (ESD): 388 (M+H+).

Method W
3-[4-(2-Dimethylaminoethoxy)phenyl}-6-hydroxymethyl-3H-thieno[3,2-d}pyrimidin-4-one

A mixture of 6-(tert-butyldiphenylsilanyloxymethyl)-3-{4-(2-dimethylaminoethoxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one (1.6 g), tetra-N-butylammonium fluoride (3.2 mL) in THF
{23 ml.) was stirred at room temperature for 3 h. The solvent was removed in vacuo. The crude
product was purified by preparative HPLC. The product with the molecular weight of 345.42
(C17HI9N303S) was obtained in this way; MS (ESI): 346 (M+H+).
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30

Method V Potassium tert-butoxide (11.5 mg) was added to a mixture of
3-[4-(2-dimethylamino-
ethoxy)phenyl]-6-hydroxymethyl-3H-thieno[3,2-d]pyrimidin-4-one (23.6

WoGhiR g% RMF (0.5 mL), to which molecular sieves had b QI% 1.
0C, and the mixture was stirred at {his 10 temperature for 1

-bromopropane (17 mg) was added, and the mixture was stlrred at this
temperature for a further 2.5 h. Saturated ammonium chloride solution
was then added, and the mixture was extracted three times with

6-(telicBiosddgihanalafylecaraibilpd -praarihiases N iR Ry IRH Ay L SOMR0f 3 2-

d}psulf é nd concentrated The crude product was purified by preparative
ABL he' product with the molecular weight of 387.50 (C20H25N303S)
S-(tovaB wptdiphsa s lhiy |G metlry M S (B8 Bth S8 8 (Mrdth) Idviethash Whiophene-2-

cart’t-’b)[f'ﬁ@ag 9?%?%@%%%?2@%8&@%%' oxyt)]p% )[?ammtl%

rimidin-4-one mixture of
metgodet v tigriBioa i sermpangiietddifion; e eheduthyiantirostieupheigit of
583]2QGtithmoatd SdlaydisisiesiPme (.9, adetarNsRutylammonium

fluoride (3.2 ml-) in THE (23 mL) was sfirred at room temperature for 3 h.
The solvent was removed in vacuo. The crude product was purified by

5- (tpn@mddﬁmdﬁﬂkiﬁniﬂh@mﬂﬁﬂmmﬂhﬂbﬁymﬁ{&%ﬁmw&j@&hﬁﬁ@ﬁﬁoﬂﬁem-z-
30 s obtained in this way; MS (ESI): 346 (M+H+). 25 WO
Carb%%%?;' 3@%@&%@2007/001213 112
3-Agrrert-Boary iphdndsitaipiolgxyettiy BHid iR uiethlaryiinaeth exehphemd and
dzn&ﬁb&%@ﬁ?lﬁ?&t@ﬁwlm'w&e eHded by methodﬁ The | roduct with the molecular
5-(tert- Butyld enylsilanyloxymethyl)-3-(dimethyla omethy’leneamlnoslf
weighbphéHb? é%@fmoéé lh’féﬁth%@été? waéwemewwwt 481 (M+H+),
4-(2- dlmethylamlnoethoxy)phenylam|ne by 5 method A with addition of
iSO in ion roduct with the molecular weight of 583.83
> A(E%% éﬁé@?ﬁ\bﬁy SR T gt%@ﬁ% CESTposglcRtidagthy! ester

3-ter(tBritBytyrbaliphearipts 3- [&m’yh}xymﬂtyi){ﬁianyloxymcthyl)thlophene 2-carboxylic
R S G S e R TR S DN

425@@%@'[&&3%1%@%?@Im'@lt@»ymem&liﬁﬁbpﬁé@%%ﬂboxylic acid
methyl ester and dimethoxymethyldimethylamine were reacted by method

B. The product with the molecular
Method X

3-tert-Butoxycarbonylamino-5-(tert-butyldiphenylsilanyloxymethyl)thiophene-2-carboxylic
acid methyl ester

tert-Butyldiphenylchlorosilane (1.7 g) dissolved in dichloromethane (5 mL) was added
dropwise over the course of 10 min to a mixture of 3-tert-butoxycarbonylamino-5-
hydrexymethyithiophene-2-carboxylic acid methyl ester (1.4 g), 4-dimethylaminopyridine
(30.2 mg), N,N-diiscpropylethylamine (1.3 mL) in dichloromethane (30 mL). The reaction
mixture was then stirred at room temperature for 6 h. The mixture was mixed with
dichloromethane and saturated ammeonium chloride solution. The organic phase was washed
with water, dried over sodium sulfate and concentrated. The product with the molecular weight

of 525.74 (C28H35NO5S8i) was obtained in this way; MS (ESI): 426 (M-Boc+H+),



20

25

weight of 480.71 (C26H32N203SSi) was obtained in this way; MS (ESI):
481 (M+H+).
3-Amino-5-(tert-butyldiphenylsilanyloxymethyl)thiophene-2-carboxylic acid
wethwlesiss 15 PCT/EP2067/001213
3-tert-Butoxycarbonylamino-5-(tert-Bltyldiphenylsilanyloxymethyl)thiophen
e-2-carboxylic acid methyl ester was deblocked by method G. The
product with the molecular weight of 425.63 (C23H27NO3SSi) was
obtained in this way; MS (ESI): 426 (M+H+). Method X 20

Meghed Y} Butoxycarbonylamino-5-(tert-butyldiphenylsilanyloxymethyl)thiophen

3. terﬁmmb@_aybsnﬁ@tdiﬁ@esm&dest@maﬁyaummepmmsqﬁ!l@dﬂ@ kethy@kster
sodiss r(%lg chlorogl%ryane 5mL) w dde dropW|se over the course
OB T i {6 Y B‘Eﬁ%{%g SHTapHiRggarbonylamine-5-formyl-
thibylnereetioyithioplié medsd asho Xy dideshatby/heste (1 4Ighs mL) at 0°C. The
rea%t%W%“’%] {‘x%’é’ Ekdfﬁ'i‘%‘ g'négf 1% mﬂ)f {\lle"gclelg% qp%e%thg rgl\ggt we e gdded,
in 3 ?)1 §in at

omethane( € reaction m| ure was then sftirre
anddbheauPAPEPAAsEa RS B thaclideseiprall tinsaw ithixtuy haitbtatticRberomtnaherganic

ph@%@ walaiecanReniHm.ehlerds sAluiaRJherrganiaR %ﬁ]etm%olecular weight

ashed with water, dried over sodium sulfate and concentrated, T

of PRadddEAAR GRS IeUE SR &Isz@wm@%ﬂh@wmas
obtalned in this way; MS (ESI): 426 (M-Boc+H+). 30 WO 2007/093365
M P2007/001213 113 Method Y
eé ter Butoxycarbonylamino-5-hydroxymethylthiophene-2-carboxylic acid
3-tamethybesteboBpidinmdsbifohyeHiblie phesedt detidoyéicas p ension efer

A ?é%tngﬁ?&S?e%iﬂmm& Ry ionmyl- 5@% %d%%ﬁ}o?/ agid methyl

ester (1.59) In ol/water (95 mL/ reaction was

duﬁﬁr@W@tiﬁ*@@%ﬁ%ﬁug)téhﬁéﬁe(ﬁﬂéifdrai it S%Weﬂnﬁ}t atichtend heewheer-drisdband
ﬂua%afdnhaﬁgomqm%mam%@ét&m%@m@&wg&a@my%f 10 min.

acetate. The combined organic phases were dried over sodium sulfate

The SR OB R HEhPOUIGE ARAR thebictis arsaidieti 0P 2834 (C

buﬁ%&ﬁmxmmewmﬁh@wmm&tw (sl\éﬂﬂﬂ)s &Dof ’I‘HF was
thod Z. 3 tert- But arb A‘f’;\ -5+ for Ith|o hene 2-C xylic,acid

o R T R R A L2 ) g e s to
theadeistbroelwislutind efirring was contmueci at -78°Cfor1.5h. Aﬁer addition of saturaied
ammonium chloride solution, the solution was allowed to warm to room temperature, After the
reaction solution had been extracted twice with ethyl acetate, the combined organic phases were
washed with water and saturated sodium chloride solution, dried over sodium sulfate and
concentrated. The residue was purified by chromatography on silica gel. The product with the

molecular weight of 285.32 (C12ZH15NOSS) was obtained in this way; MS (ESD: 286 (M+H+).

Example 92
6-Cyclopropyimethoxymethyl-3-{4-(2-dimethylaminoethoxy)phenyl]-3H-thieno-
[3,2-d]pyrimidin-4-one

V/\ OX}_{/O \N---
=/ N@‘OH



20

25

diisopropylamine (2.1 g) in THE (30 mL) at -78C in a flask which had been
heat-dried and flushed with argon. The solution was warmed to 0C and
stirred at this temperature for 10 min. 15 The reaction mixture was then
ain to -78C, and a solution of 3-tert-

Wgﬁ%ﬁg%%%bonylammothlophene 2-¢gyrboxylic acid methyl este?ﬁ%ﬂg)/(}?\ms
15 mL of THE was added. The mixture was stirred at -78C for 30 min.
1-Formylpiperidine (4 g) was then added to the reaction solution, and
stirring was continued at -78C for 1.5 h. After addition of saturated

3-{4AmiDomtmehigsdeoso) P“WJF‘%‘?@M?&W—@M@%B DAY NI -one was
rea& ”ﬁ') ature Aftelrt Fﬁ ﬁﬁ react n sol t|on had been extracted twice with

Cotatd ke AT R DRSS S BT HEERR P it
of 3%%ﬁﬂé€é’dlébﬂﬂﬁlﬁ}ﬂjlmdebmmn thiiiedheveiSs@dl) M Eulfdiaiand
concentrated. The residue was purified by chromatography on silica gel.

The product with the molecular weight of 285.32 (CI2HISNO5S) was
Exagpiaitid in this way; MS (ESI): 286 (M+H+). 25 Example 92
6-CRIGNRRQRYNRtRDNITRL .

amlnoethoxy)p*@;t]ﬁényl] SHQtﬁi%L?g%ag{]{gﬁngg%eggé i th]%O{ Oz cI{IEN /
Py (R5%007/093365 PCT/EP2007/001213 114

3-[4-(2-Dimethylamipoet oxy)@enyl] -§-hydroxymethyl-3H-thieno[3,2-d]py

rimidin-4-onefwas redtted With ropylmethyl bromidg,by method V.

The product with the molec 2 (CZ/].I:L%NSOSS) was

obtained in this way; MS (ESI): Exapiple 93
6-Cyclobutylmethoxymethyl-3-[4-(2-dimethytafinoethoxy)phenyl]-3H-thien
0[3,2-d]- pyrimidin-4-one S 0 N- O\ N- N 0/

3-[4-(2-Dimethylaminoethoxy)phenyl}-6-hydroxymethyl-3H-thieno]3,2-d]pyrimidin-4-one was
reacted with (bromomethyl)cyclobutane by method V. The product with the molecular weight
of 413.54 (C22H27N3038) was obtained in this way; MS (ESI): 414 (M+H+).

Example 94
3-[4-((1R,3R,55)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-propoxymethyl-3H-

thienof3,2-d]pyrimidin-4-one
O
O,
Orowy
N AN
= H

-/ °

6-Hydroxymethyl-3-{4-((1R,3R,55)-8-methyi-8-azabicyclo[3.2. I}0ct-3-yloxy)}5henyi}—3H-
thienof3,2-d}pyrimidin-4-one and 1-bromepropane were reacted by method V. The product
with the molecular weight of 439.58 (C24H29N303S) was obtained in this way; MS (ESI): 440
(M+H+).

6-Hydroxymethyl-3-[4-((1R,3R,58)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one
6-(tert-Butyldiphenylsilanyloxymethyl}-3-[4-((1R,3R,5S)-8-methy}-8-azabicycio]3.2.1Joct-3-
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t0
3-[4-(2-Dimethylaminoethoxy)phenyl]-6-hydroxymethyl-3H-thieno[3,2-d]py
rimidin-4-one was reacted with (bromomethyl)cyclobutane by method V.
Waeirotadtswith the molecular weight of 413.54 (C22H27NBOBE 98081213
obtained in this way; MS (ESI): 414 ®+H+). Example 94 15
3-[4-((1R,3R,5S)-8-Methyl-8-azabicyclo[3.2.1
Joct-3-yloxy)phenyl]-6-propoxymethyl-3H- thieno[3,2-d]pyrimidin-4-one 0

o\ [-j N Hdroxy ethyl-3-[4

o A L AL S TR o DGR M ehpapd B The procuc
thﬂﬁﬁmn{&&wﬂ}pyrmgtdmfé%rﬁ@ &ﬁ@liﬁmmmmemnedreaﬁmdwby, MS (ESI): 398
(Mn%?ﬂod V. The product with the molecular weight of 439.58

? H29N303S) was obtained in this way; MS (ESI): 440 (M+H+).

6-Hydroxymethyl-3-[4-((1 R,3R,5S)-8-methyl-8-azabicyclo[3.2.1

Joct-3-yloxy)phenyl]-3H- 25 thieno[3,2-d]p rlmidin-4-one )
6- @m@mﬁd%smﬁ% @Héﬁ%wméth‘fn Bé{ ReR)FRmsEyBimennslaabitipet-3-
ylogﬁﬁ,fnggqﬁjﬁg{vgﬁpgjﬁ%%agﬁ&fﬁgﬂgP2007/001213l 11k5 . o

0X nyl]-3H-thieno idin-4-one was ocke tho

S A U A IR BT BT S8 SO AL s
carbbtginegtit MW&WM&S(E&)&:SQ&MM@{EB-MESR) 8- methyl -8-azabicyclo[3.2.1]oct-

s RSy IR 8 (1 38,5 AR 5 v

eny ieno fimid one
theww@%wﬂ%aﬁ?@%%&lﬂéﬁ%ﬂ)@&ﬂ|W@thptamﬁ@mbmy~1@nééﬁﬂﬁ§)ﬁ: 636
oviltigiphene-2- carboxylic acid methyl ester was reacted with
4- (( S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct- 3-yloxy)phenylamine by
method A with addition of isopropanol in addition. The product with to the
Ex@giecodar weight of 635.91 (C37H41N303SSi) was obtained in this way;

6- ('(\Q?-éishg)x?’a%y f?uoEré%r?Blpyrrohdm 1-ylethoxy)phenyl]-3H-thieno{3,2-d}-
pyrimidin-4-one
O
Seage
O
NS N F
U

Method AA

6-{(Z)-2-Ethoxyvinyl}-3-[3-fluoro-4-(2-pyrrolidin- -ylethoxy)phenyl]-3H-thieno{ 3,2-d}-
pyrimidin-4-one

A solution of ethoxyethyne (50% in pentane, 319 mg) and tributyltin hydride (568 mg) in
n-heptane (2 mL) was stirred at 80°C for 5 h. The solution was concentrated. 6-Bromo-3-[3-
fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-3H-thieno[3,2-djpyrimidin-4-one (285 mg),
tetrakis(triphenylphosphone)palladium(0) (38 mg) and DMF (1 mL) were added, and the
mixture was stirred at 80°C for 2 h. The solvent was removed. The crude product was purified

by preparative HPLC. The product with the molecular weight o 429.52 (C22H24FN3038S) was
obtained in this way; MS (ESI): 430 (M+H+).
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6-((2)-2-Ethoxyvinyl)-3-[3-fluoro-4-(2-pyrrolidin-l-ylethoxy)phenyl]-3H-thien
0[3,2-d]- 15 pyrimidin-4-one 0 /1 (r)~eN 0 S N\F N Method AA
6-((2)-2-Ethoxyvinyl)-3-[3-fluoro-4-(2-pyrrolidin-
wiylsthesyighenyl]-3H-thieno[3,2-d]- 20 pyrimidin-4-one A S?’Iﬁ %ﬂme 13

ethoxyethyne (50% in pentane, 319;@1g) and tributyltin hydri e%}g mg) In
n-heptane (2 mL) was stirred at 80C for 5 h. The solution was
concentrated. 6-Bromo-3-[3-
fluoro-4-(2-pyrrolidin-I-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

Metl®853hg), tetrakis(triphenylphosphone)palladium(0) (38 mg) and DMF (I

5 ARSI AUAR,RRE 16 A3 MIUCE Wag Sfilpd al 80C for 2, The

_ solvent was removed. The crude product Was purified by preparative
Tingip pldorieedinsiaeiet(vith ghevenetidediinr notight tf 4KOERTCOMHHRARNBBS)

thio‘g%‘#gg;%%% (;E)&]%I% \ﬁﬁ%-ﬁ = éétﬁ((?g)%?%(l‘éah%i\(‘{%)?%?i {RORFGRre was stirred

at 637 M B B ot TR Hes SusAslA 2 d AR athyaf el asim peh Gt of

Roc@tlanmgam emt&%)mmsﬂm&ﬁdd iner?elgt&@sm&xﬁﬁlgi&o@a@fvhﬁg&wnl ( 9-%%%% i h
thiopheng-2-carboxylic acid methyl ester (21. in methanol (1L), and.

T R A S TSR SRR 50 TS b rodct with o

moleoHeentightd 23689 (GO G MR YE peetatbtained 16 0hin kv of  RIE BB 2 SAIM +H +).
solution were added to the residue. The mixture was vigorously stirred for

1 h. The organic phase was dried over magnesium sulfate and
Exaggiedhitrated. The product with the molecular weight of 236.09

6{%%@5?65%%3?@[Wﬂ§&@m@e&yﬁb§M§awaﬁlM§>&ﬁ%ﬁéxﬁ?ﬁﬁ3§Mt*h'i*eﬁ)r[atﬁ-
PR BB thyl)-3-[3-fluoro-4-(2-pyrrolidin-I-yl-ethoxy)-phenyl]-3H-thieno
[3,2- d]pyrimidin-éz‘one 0/0 OF

0 0 /@EO\/\D
S ‘ N F
N N/)

Palladium on carbon (40 mg) was added to a solution of 6-((Z)-2-ethoxyvinyl}-3-[3-fluoro-4-
(2-pyrrolidin-1-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (73 mg) in methanol

{4 mL}, and the mixture was hydrogenated until starting material was no longer present. The
mixture was filtered and the filtrate was concentrated. The product with the molecular weight of

431.53 (C22H26FN303S) was obtained in this way; MS (ESI): 432 (M+H+).

The following products were prepared analogously:



1o

SNF aJN 15 Palladium on carbon (40 mg) was added to a solution of
6-((2)-2-ethoxyvinyl)-3-[3-fluoro-4-
(2-pyrrolidin-I-ylethoxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (73 mg) in
WeBeHeSEmL), and the mixture was hydrogenated until ste€ingrraterakis
was no longer present. The mixturé¥¥as filtered and the filtrate was
concentrated. The product with the molecular weight of 431.53
(C22H26FN303S) was obtained in this way; MS (ESI): 432 (M+H+). 20
T The following products were prepared analogously: 25 WO 2007/093365
“¥ET/EP2007/001213 117 Table 11. Ex. Structure Moleculat formula
ExMolgtmiaraeSI-MS No. weight [Mipte QTalSomayRa ~ HIMo AL NIGEEMS
437,57 438 N~ -ONJH N 98 s Q o H C24H29N303S1439,58 440 [N /
No1“g NJH N Example 99 weight [M-+H]+
6:Euro[3,2-blpyridin-2-yl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2: 1]oct-

973yl xy)(g%—@ld?go[s,z-d SATHIRIAZOS8e 0 | (FFH.NF O S 1138)
MethodcC thynyl-3«4-((I

S,3R,5R)-8-methyl-8-azabicyclo[3|2.])oct-3-yloxy)phenyl]-3H-thieno]3,2-

08 C24H29N3038 439,58 440

o
5 o, H
oA 87
Ns’
H g
i

Example 99

6-Furo|3,2-b]pyridin-2-y}-3-{4-((15,3R,5R }-8-methyl-8-azabicyclof3.2.1joct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one

SN

6-Ethynyl-3-[4-((1§,3R,5R)-8-methyl-8-azabicyclo{3.2.1 Joct-3-yloxy)phenyl]-3H-thieno[3,2-

Method CA

d]pyrimidin-4-one (39.2 mg), bis(triphenylphosphine)palladium chloride (3.5 mg) and copper
iodide (0.95 mg) were added to a solution of 2-iodo-3-pyridinel (22.1 mg) and triethylamine
(0.272 mL} in toluene (1.36 mL). The reaction mixture was heated at 90°C for 5 hours. The
solvent was then removed in vacuo, the residue was taken up in ethyl acetate and water, and the
organic phase was acidified with 2N hydrochloric acid. The organic phase was then washed
with water and saturated sodium chioride solution, dried over sodium sulfate and concentrated.
The crude product was purified by preparative HPLC. The product with the molecular weight
of 484.58 (C27H24N4038) was obtained in this way; MS (ESI): 485 (M+H+).
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235

to d]pyrimidin-4-one (39.2 mg), bis(triphenylphosphine)palladium chloride
(3.5 mg) and copper iodide (0.95 mg) were added to a solution of
2-iodo-3-pyridinol (22.1 mg) and triethylamine (0.272 mL) in toluene (1.36
wWilheTh&sgaction mixture was heated at 90C for 5 hours. T, /1«?9%%6012 3
was then removed in vacuo, the regjgue was taken up in ethyl acetate an
water, and the organic phase was acidified with 2N hydrochloric acid. The
organic phase was then washed 15 with water and saturated sodium
chloride solution, dried over sodium sulfate and concentrated. The crude
Methrdddst was purified by preparative HPLC. The product with the molecular

e S BR hc
dIpgimtAn§toRd4-((1 S,3R,5R)-8-methyl-8-azabicyclo [3.2.1
A 1]%géyw)ﬂ@ﬁ%ﬂﬂgﬁ%%ﬂ%%@iﬁgm}m@W@%’%‘ WM added 10 a solution of

tetra-N-butg/Iammonium fluoride solution in (2.04 mL) was added to a
-l Ridh - of 5 SopibyirBeaRiarRicE hélpgrBaoanRbastistotimethylsilanylethynyl-

3H-JapharyDepphenyi-6-tienatbylsilanylethyiayd-mL). The reaction mixture was stirred
3H-thieno ' (14.4 mL). The reaction

2 rimidin-4-qne (1.58 g).in TH
AR G PR TR A PRFRR I R A SRRNEI REORAH: s
wasetashaicetttevanrd watbovihediiganifghasé camemasidediwitodates triael

i lfat d. The product.with th I
eraasv i grss e CIN I S AN
(M4dHM+H+). 3-[4-((I S,3R,5R)-8-Methyl-8-azabicyclo[3.2. |

Joct-3-yloxy)phenyl]-6-trimethylsilanylethynyl-

3H-thieno[3,2-d]pyrimidin-4-one 6-Bromo-3-[4-((l ) '
SR R A ey oL PAbaC AT OR) S oo sy
3H-1Bedllpyirdiginidraneanas reacted with trimethylsilylacetylene by method

R. The pr ith the molegular wei f463.17 (C25H29N302SSi)
G'nglsob%}%iﬁ@g?i{rg:{%l ‘w‘%e;"f{)(gééé@fi‘%%?%%-ﬁ&’%‘%é/)&%’ﬁﬁ?ﬂéeib%"%“%m[3=2'
d]ppriMetinylerninens ethgted JAd( (s8R BRYiScendtiny|b§-mzdinid YIokE: Brdduct with the
mol ka3 Wi BPEsY 3t dRenele Zs AP Winidin: Ao e A QNS s Es1): 464

(M+H+).

Example 100
6-Methylaminomethyl-3-[4-((18,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-

Pemess
S
S "

—N
H N

thieno[3,2-d}pyrimidin-4-one

Method EA

Thionyl chloride (82 mg) was added to a solution of 6-hydroxymethyl-3-[4-((1S,3R,5R)-8-
methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl}-3H-thieno[3,2-d}pyrimidin-4-one (150 mg) in
THF (2 mL), and the mixture was stirred at room temperature for 2 h. Volatiles were removed
in vacuo, and the residue was dissolved in methylamine (2M in methanol, 2 mL). The .solution

was stirred at 40°C for 24 h. The solution was concentrated and dried under high vacuum. The
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R H N Method EA 25 Thionyl chloride (82 mg) was added to a solution of
6-hydroxymethyl-3-[4-((l S,3R,5R)-8-
methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-
WaSWBOREG) in THE (2 mL), and the mixture was stirred at¥6&MP2067/601213
temperature for 2 h. Volatiles were FPnoved in vacuo, and the residue

was dissolved in methylamine (2M in methanol, 2 mL). The solution was
stirred at 40C for 24 h. The solution was concentrated and dried under

igh vacuum. The WO 2007/0933 01213 119 product

Pro M e ISR S A o (AR G SOt B s MS
(EShagi MBTHESIT): 411 (M+H+). The compound in table 12 was prepared

analogously. 5 Table 12. Ex. Structure Molecular formula Molecular

ESI-MS No. weight [M+H]+ 101 0 C21H24N4025 396.52 397 4 -V N\1'
The-p2rRprornd)iM Ehdarasieramzed A eppmNy{3-[4-((1

S,3R,5R)-8-methyl-8-azabicyclo[3.2.] Joct-3-yloxy)phenyl]-4-0x0-3,4- io
Ta g*iqhyzdrothieno[3,2-d]pyrimidin-6-ylmethyl}acetamide OH ONi SH (/M

Ex. Structure Molecular formula Molecular ESI-MS
No. weight [M+H]"
101 C21H24N4028 396.52 397
e ARS
L Y
N H f}l

Example 102

N-Methyl-N-{3-[4-((18,3R,5R}-8-methyl-8-azabicyclo[3.2.1}oct-3-yloxy)phenyl]-4-0x0-3,4-
dihydrothieno[3,2-d]pyrimidin-6-ylmethyl}acetamide

s
N H
NS
>:o

Pyridine (154 mg) and acetyl chloride (76 mg) were added to a suspension of

Method FA

6-methylaminomethyl-3-[4-((18,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno{3,2-d]pyrimidin-4-one (40 mg) in DCM (2 mL), and the mixture was stirred at room
temperature for 1 h. Water and ethyl acetate were added. The organic phase was separated off,
and the aqueous phase was re-extracted twice with ethyl acetate. The combined organic phases
were dried over magnesium sulfate and concentrated. The crude product was purified by
preparative HPLC. The product with the molecular wei ght of 452.58 (C24H28N4038) was
obtained in this way; MS (ESI}: 453 (M+H+).



N 0 Method FA Pyridine (154 mg) and acetyl chloride (76 mg) were
added to a suspension of 6-methylaminomethyl-3-[4-((I
5,3R,5R)-8-methyl-8-azabicyclo[3.2.1 ]Joct-3-yloxy)phenyl]-3H- 15
whieRok3sdd]pyrimidin-4-one (40 mg) in DCM (2 mL), and t fgggzsn
stirred at room temperature for 1 hydy/ater and ethyl acetate were adde
The organic phase was separated off, and the aqueous phase was
re-extracted twice with ethyl acetate. The combined organic phases were
dried over magnesium sulfate and concentrated. The crude product was
purified by preparative HPLC. The product with the molecular weight of
452.58 (C24H28N403S) was 20 obtained in this way; MS (ESI): 453
The pampeundpvio 12000 /093865 RIBTIEP 26070011213 120 The compounds in
table 13 were synthesized analogously. Table 13. Ex. Structure Molecular
Tablglshula Molecular ESI-MS No. weight [M+H] 10300 0H
Ex C2§:¢(30N403$ 466.61 467 .N' N %ﬁoéli 104 ST |
'C26189N%03S 480.63 481 N I N ﬁﬁ%‘"kf’ﬁnf&s S T 82N
No0.438.55439 N\ (N~/"0ONJHN|106 S 0 (r) H C24H2&M4R3S 452(K8-H]
1034m AN O~0N~ N C25H30N4038 466.61 467
o, @«O . H '

104 § s O,O'O« H C26H32N4038 480.63 481
N &7
OH—‘ N H N
t
105
'\(_TJ(N,@’O C23H26N403S 438.55 439
o7~ :r}
i
106
'\(-_Z-JIN,@’O C24H28N4038 452.58 453
o’\) ;’?‘j
107 3 O@"O C25H30N4038 466.61 467
NMJN WV
Oﬁ—‘ N N
|
Example 108

6-Cyclopentanecarbonyl-3-[4-((18,3R,5R)-8-methy!-8-azabicyclo{3.2.1Joct-3-yloxy)phenyl]-
3H-thieno[3,2-d]pyrimidin-4-one
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107 S0 C,, H C25H30N403S 466.61 467 N N 0~1-NH N 5 Example
108

- 6-Cyclopentanecarbonyl-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-
BQp8%3/I8EAYI)- 3 H-thi eno [ 3,2-d]{%rim idi n-4-one WO 2087 THeE86E001213
PCT/EP2007/001213 121 0" O\FN'~ () SNJ::/H"
5-Cyclopentanecarbonyl-3-(dimethylaminomethyleneamino)thiophene-2-c
arboxylic acid methyl ester and
4-(('S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3- ony)piwnylamine were
reacted by method A. The produgst with-thesmeolecularweight-of 463.60
(C26H29N303S) was 5 obtained i ‘ 464 (M+H+).
5-Cyclopentanecarbgnyl-3=(dyfiethyamin ethyleﬂino)thiophene-z-c

w/ﬂ#ophene-Z-carboxylic acid methyl ester

yldimethylamine 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+). . .

> Gy ARG B T RSP B Ry PR PR e ST AP AR Bt S cteid

mefgitbae Gl 15(POES SRS eashinnata6hi2 vE ) wajcadslsibio piselutanmefwere
5

-cyclopentapecarbonyl-3-(2,2,2- .

O PG CH e RIS 2SR PP R D e
obtaiaghamtii¢amS & tHeh{dttire-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
3-(atdrnta anpeatombiAd B RY A RIRB e eI B Rt bPe P Rem rreshomylic acid
mefy/fatgeand concentrated. 20 The product with the molecular weight of

253.32 2H15N [ in thi ;. MS (ESI): 254 (M+H+).
3~Am5i%c?-5-$:?c opentsane(c?a’o;ggn\;fvl%%Oc])a?xg%lcgsijczlirr]bg)gjszli\év %P:Ii’d mghgll gs er agd ( )
dimethoxymethyldimethylamine were reacted by method B. The product with the molecular

weight of 308.40 (C15H20N2038) was obtained in this way; MS (ESI): 309 (M-+H+),

3-Amino-5-cyclopentanecarbonylthiophene-2-carboxylic acid methyl ester

Method GA

Potassium carbonate (2.275 g) was added fo 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 ethyi
acetate. The combined organic phases were dried over magnesium sulfate and concentrated.
The product with the melecular weight of 253.32 (C12H15NO3S) was obtained in this way;
MS (ESI): 254 (M+H+).

5-Cyclopentanecarbonyl-3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxyiic acid methyl
ester

3-(2,2,2-Trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester and
cyclopentanecarboxyiic acid methoxymethylamide were reacted by method Z. The product with
the molecular weight of 349.33 (C15H17F2NO48) was obtained in this way; MS (ESI): 350
(M+H+).



5-Cyclopentanecarbonyl-3-(2,2,2-trifluoroacetylamino)thiophene-2-carbox
ylic acid methyl ester 25
3-(2,2,2-Trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester
whdhG)eigpentanecarboxylic acid methoxymethylamide werg rgagied by, , -

method Z. The product with the meafacular weight of 349.33
(C15H17F2NO4S) was obtained in this way; MS (ESI): 350 (M+H+). WO
2007/093365 PCT/EP2007/001213 122 The compounds in table 14 were
synthesized analogously. Table 14. Ex. Struckture Molecular formula

TheMolgmuieds B34bMS 4 Morasgight ivbdHimick08s0y0 C24H26FN303S 455,56
456 j-GrONd F 1100 S 00 H C26H29N304S 479,60 480 N-Gr NH N

Tabj 340 0 u S N\ / Os NJ C24H26FN304S 471,55 O 472 0" ~7(N, NJ F 112
Qs 00 H_ C24H27N303S 437,57438 'N\/NJHN 11300

Ex.C228124kMNB03S 429,52 430 ITAMdiNdIkr $hhQ1S NiQibldedaH29NSDRE
451,59 452 \/

No. weight [M+H]"
109 o . o C24H26FN303S 455,56 456
W N‘Q O\/\N(,\r
Vind F
110

Q 0 C2Z6H2ON304S 479,60 480
5 0, 3
SRR A

i S 5 P o C24H26FN304S 471,55 472
N
(W\N_N‘@ O

112 2 s P H C24H27N3038 437,57 438
YA
N-_-J

113 0 - O C22H24FN3038 429,52 430
YA

114 0 5 P o _H C25H29N3038 451,59 452
WN@‘ ,Q?

H N
i
115 ¢ 5 9 H C25H23N30382 477,61 478
SRV ESARS
N HN
]
116 0 ¢ 0 H C25H23N30382 477,61 478
T N’@o'w
N H N
i
117 Qs P o C23H20FN303852 469,56 470
S AT S
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NHN1150s 00 H C25H23N303S2 477,61 478 siVNVIT NJHN 116 0
00 H C25H23N303S2 477,61 478 S\/N\/NHN 1170 s 0 0~NJ
C23H20FN303S2 469,56 470 NJ F WO 2007/093365
WEIEP2H67/001213 123 118 0 s 0 / ~0~ C23H20FN303524BEBEH V01213
NS_\/J's/)No 119 0's 0 o NC24HZ?N303S 437,57 438 NIy N-j .41 N
120 0 s 0 0 H C24H25N303S 435,55 436 N\NJH N Example 121
6-(Cyclopentylhydroxymethyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.

1loct-3 \llnvu\nhnn\ln 3H-thieno f’j 2. dl-pwimidin-4-one O H 0 =N~ O
ﬁFNBO:%SIl 469,56 470

e 2 s
-Cycigpen %nylgm -((1IS,BR,5R)-8-methyl-8-azabicyclo[3.2.1]oct-

3 yI xy)phenyl]- 3H-thieno[3,2-d]pyrimidin-4-one and spdium borohydride

119vere reagted thod.Y. The |C24H27N303S 437,57 438
M@Q-w
Ne H

120 C24H25N3035 435,55 436

Qs P o, H
V)WNOSF
i

Example 121

6-(Cyclopentylhydroxymethyl)-3-[4-((18,3R,5R)}-8-methyl-8-azabicyclo[3.2. 1 Joct-3-
yloxy)phenyl}-3H-thieno[3,2-d]pyrimidin-4-one

0, H
0 /©/ : N/
O S %5
\\l‘)LN )

6-Cyclopentanecarbonyl-3-{4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylj-
3H-thieno|3,2-d]pyrimidin-4-one and sodium borohydride were reacted by method Y. The
product with the molecular weight of 465.62 (C26H31N3038S) was obtained in this way; MS
(ESI): 466 (M+H+).

The compounds in table 15 were synthesized analogously.



product with the molecular weight of 465.62 (C26H31N303S) was
obtained in this way; MS (ES!): 466 (M+H+). 10 The compounds in table
15 were synthesized analogously. 15 WO 2007/093365

woGddFB#RQ7/001213 124 Table 15. Ex. Structure Moleculgéfusataeo1213
Molecular ESI-MS weight + No. [MxH] 122 0s 0 0,- C24H28FN303S
457,57 458\ /NJ ! ,NF 123000 H C26H31N304S 481,62 482 \!J\! H
N 124 0 S 0 -0 f C24H28FN304S 473,56 474 J\!'NONp 125\SO0oH
C24H29N303S 439,58 440 "N \/NJH N 126 0 s 0 aO~N

Table23H26FN303S 431,53 432 \INd F 127 0 0 0 H C25H31N303S 453,61
454 N\/

Ex. Structure Molecular formula Molecular | ESI-MS

weight

No, [M+H]"

458
122 Q o C24H28FN3038 457,57
O A
N

o F
123 0 ¢ 9 o _H C26H3IN3048 481,62 482
W, N@' Q;:f
0 -
N H N
1
124 o] \s/ DQO"A’D C24H28FN3048S 473,56 474
125 0 ¢ 9 o _H C24H2Z9N3038 439,58 440
YO
N H[I{
126 1 0 C22H26FN3038 431,53 4372
WNOOVA’\D
il F
127 0 . P H C25H31N3038 453,61 454
WNO‘O‘W
Nﬁj HN
4
128 Q0 - 0 o _H C25H31IN3038 453,61 454
Oy
N’J N

126 0 o D Y C24H27N3038 437,57 438
WNOO'W
e

130 Q 0 B C24F29N3038 439,58 440
N™




NHN 1280S ~0 0 H C25H31N303S 453,61 454 NV NJHN 1290S0
0 HH C24H27N303S 437,57 438 N-NVHN 13000\/0H
C24H29N303S 439,58 440 N~ NJ H N WO 2007/093365

WETERSD67/001213 1251310 S 0 0 H C25H25N303S2 4FOT62PAB0/0Y1213
NNHN 1 1320s00H C25H25N3D3S2 479,62 480 s/ N NJ H t4 1330

$110 0 H C27H33N303S 479,65 480 "HN 134 qAS/ooH
C25H29N303S 451,59 452 N"JH N 135 0 s 0V o H C26H33N303S

/IR7 64-468 I\I'I H-N. Evamnln 136

S e

13]6 (4 an-4-yl)- g’%ﬁ%@éﬁ?@é)-8-m‘gﬂ3ﬁ28-azat ﬁﬁﬂ:lo[
3.211 heg -3H-thienol[3,2-d]pyrimidin-4-one
132 O 5 0 o, _H C25H25N30382 479,62 480
SMNO H:NP
I
1 27TH33N
33 m —()’ ‘:}4 C27H33N3038 479,65 480
134 He O C25H29N303S 451,59 452
R ve Aty
il o
]
135 o O C26H33N30385 467,64 468
WN‘@’O (ﬁfj
N~ O
!
Example 136

6-(4-Hydroxytetrahydropyran-4-yI)-3-{4-((15,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl}-3H-thieno{3,2-d]pyrimidin-4-one

O
OH\ N/‘)

3-(Dimethylaminomethyleneamino}-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic

acid methyl ester and 4-((1S,3R,5R)-8-methyl-8-azabicyclo{3.2.1]oct-3-yloxy)phenylamine

wete reacted by method A. The product with the molecular weight of 467.59 (C25H29N304S)

was obtained in this way; MS (ESI): 468 (M+H+).

3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic

acid methyl ester

3-Amino-5-{4-hydroxytetrahydropyran-4-yl)thiophene-2-carboxylic acid methy! ester and
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30

O,H O\l JIHOH 5 _
3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiop
hene-2-carboxylic acid methyl ester and

W%§9§f ggz)-S-methyl-8-azabicyc|o[3.2.1]oct-3-yloxy)pher;k];;é%?%%E/D7{:\{%&{2613
0 i

reacted by method A. The productyygth the molecular weig
(C25H29N304S) was obtained in this way; MS (ESI): 468 (M+H+). 10
3-(Dimethylaminomethyleneamino)-5-(4-hydroxytetrahydropyran-4-yl)thiop
hene-2-carboxylic acid methyl ester

dimahe:ayma@@mdywtegrab;gg?%%nasywﬁpﬁggﬁé&m%?mm%m
e N R b e Py et S

with the molecular weight of 312.39 (C 14H20N204S) was obtained in

3-Am1§)y¥~%¥l ﬁ&%@é)ﬁaﬁ}@ré%}tﬂﬁ)—gl)thiophexbe—Q—caﬁbeoﬁéi_iﬁ acid methyl ester

3-Amino-5-(4-hydroxytetrahydropyran-4-yl)thiop -carboxytic acid
methyl ester 5

S-(45{{9%6%45%}(%@%%09%}351@;%5:@?@%&E@%ﬁ%ﬁ%ﬁ‘ﬁ@ﬂ@gj@%%?g?écid

2-carboxylic acid methyl ester and potassium carbonate were reacte

1 y
O ESAP O FHE WO CRIEP WA E AT YR GRgHe Or bypadpey with the
mol i bNED p 1T Qb taineH INDisSHays MtaliShl 2RSWM+ME)HE: 258 (M+H+).
5-(4-Hydroxytetrahydropyran-4-yl)-3-(2,2,2-trifluoroacetylamino)thiophene-
2-carboxylic acid methyl ester Method HA A 1.6M solution of
S-{(4rHipdnyriitiateahyidroroxamd-(333a0L. ) s fhntderd ¢ty s olalibiomfene-2-carboxylic acid
meﬂwj%gfg;c?pylamine (5.7 g)in THE (50 mL) at -78(? in a flask which had been
heat-dried and 15 flushed with argon. The solution was warmed to 0C and
Metkegidd at this temperature for 10 min. The reaction mixture was then

A 1.6R0IBRIRT 68 G- BEMNReh JIRHHIRN T m1) was added to a solution of
ino)thiophene-2-carboxylic acid methyl ester (5.8

s HAHE by PO VLS WU T odbre RR e SberB estorags and
flushednyiftetrgby drap yodutidnong (Guhgd to 0°C and stirred at this temperature for 10 min.
The reaction mixture was then cooled to -78°C again and a solution of
3-(2,2,2-trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester (5.8 g) in 20 mL of
THF was added. The mixture was stirred at -78°C for 30 min. Tetrahydropyran-4-one (5.8 g)
was then added to the reaction sclution, which was stirred at -78°C for a further 1.5 h. After
addition of a saturated ammonium chloride solution, the solution was allowed to warm to room
temperature. After the reaction solution had been extracted with ethyl acetate twice, the
combined organic phases were washed with water and saturated sodium chloride solution, dried
over sodium sulfate and concentrated. The residue was purified by chromatography on silica
gel. The product with the molecular weight of 353,32 (C13H14F3NO58) was obtained in this
way; MS (ESI): 354 (M+H+),

The compounds in table 16 were synthesized analogously.



was then added to the reaction solution, which was stirred at -78C for a
further 1.5 h. After 20 addition of a saturated ammonium chloride solution,
the solution was allowed to warm to room temperature. After the reaction
Bolatorobidibeen extracted with ethyl acetate twice, the combirmerbos7/001213
organic phases were washed with wafer and saturated sodium chloride
solution, dried over sodium sulfate and concentrated. The residue was
purified by chromatography on silica gel. The product with the molecular
weight of 353.32 (C I3H14F3NO5S) was obtained in this 25 way; MS

Ta}(if I§ 354 (M+H+). The compounds in table 16 were synthesized

aRa ngncly Qf'\ \I\Iﬁ ')ﬂﬂ7/ﬂOQQRE DPT/EQ_Z_QQ_ZLO_O;_Z__ 3 ] gz |ab|F |6
ExEx. Structure Molecular formula MdWéaiataitdE 8isBa No Malighrlia[MH-IEfSI‘MS
137;p s 00 C23H26FN304S 459,34 460 pHN/NJF ]3%%?_'
NoC25H29N304S 467,59 468 ONNJ~A'HN 1390sop 26FN

Sous]
459,54 460 o N NJ N-~ F _Example 140
13B-[4-((4$ 3R 5R)-8-Methy|-8-azableysiei3ezalinsk3-yloxyghanyll-6-{igsah

ydrop em?rrUhyI) 3H-thieno[3,2-d]pyrimidip-4-one O H {O / Ni
SN N
138 W o _H C25H29N3048 467,59 468
[s) NO 'W
N= H

B3% o o C23H26FN304S  |459,54 460
s ¥
- Jomfm@f“'b

Example 140

3-[4-((18,3R,5R)-8-Methyl-8-azabicyclo[3.2.  Joct-3-yloxy)phenyl}-6-(tetrahydropyran-4-
5  ylidenemethyl}-3H-thieno{3,2-d)pyrimidin-4-one

Method IA

A mixture of 6-[hydroxy(tetrahydropyran-4-yl)methyl]-3-[4-((18,3R,5R)-8-methyl-8-
azabicyclo[3.2.1]oct-3-yloxy)phenyl}-3H-thieno{3,2-d]pyrimidin-4-one (117 mg) and

10 p-toluenesulfonic acid (200 mg) in toluene (5 mL) was heated to reflux for 30 min. Cooling was
followed by filtration, and the filtrate was concentrated. The crude product was purified by

preparative HPLC. The product with the molecular weight of 463.60 (C26H29N303S) was
obtained in this way; MS (ESI): 464 (M+H+).



~i)H N-) 0 Method IA A mixture of
6-[hydroxy(tetrahydropyran-4-yl)methyl]-3-[4-((I S,3R,5R)-8-methyl-8-
azabicyclo[3.2.ljoct-3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one (117

W eeh50-p-toluenesulfonic acid (200 mg) in toluene (5 ml,%

OEAIEs

to reflux for 30 min. Cooling was fqligwed by filtration, and the filtrate was

concentrated. The crude product was purified by preparative HPLC. The

product with the molecular weight of 463.60 (C26H29N303S) was

obtained in this way; MS (ESI): 464 (M+H+). WO 2007/093365
TheRCHoRRIBG 10612 2 1 3vt2 Syhthe seasdh peslbglsaiiytable 17 were synthesized

analogously. Table 17. Ex. Structure Molecular formula Molecular
TatlegI?MS No. weight [M+H]' 141 s 0 0,~N C24H26FN303S 455,56 456

ON N"142 01 S"00Q H C25H27N303S 449,58 450 -i 1:41 NJR N 1430s

Ex.10 C2RHR4EN303S 441,53 442 IN{dreddd 89525 HA IN3O3S,A49 ESIA66
N 0, NJ H N C25H27N303S 449,58 450 145" ONoN
we .
No. '€ [M+H]
141 s 0 ~ o C24H26FN303S  |455,56 456
= T N
o
2 | oM s O — o C25H27N303S 445,58 450
OO =
t
143 oM s © C23H24FN3035 | 441,53 442
e
-
144 %O ) C25H27N3038 449,58 450
P o,
1 NJ\VOr QU
H
i
45 o o ) C25H27N3038 449,58 450
S o,
N"NO (;TU
"N
46 oy o C23H24FN303S  |441,53 442
O
Ao Alr M)
N E
W of o oo C23H24FN303S  |441,53 43
VatVy D
i F
148 s © o A CZAH27N3028 421,57 422
\r\u:;NO .7
N
149 C2ZHZAFN302S  |413.52 414
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sai aiNHN 146 C231-124FN303S 441,53 442 ON/ O,~NN~F 14700
C23H24FN303S 441,53 442 N O~N NJF 148 s N\ /0 C24H27N302S
421,57 422 NJR N 149s 00, C22H24FN302S 413,52 414 NJ F NN~

WOQRZDO2A893365 PCT/EP2007/001213 129 Example 150 BHEPR067/001213
S,3R,5R)-8-Methyl-8-azabicyclo[3.23]oct-3-yloxy)phenyl}-6-(tetrahydropyr
an-4- ylmethyl)-3H-thieno[3,2-d]pyrimidin-4-one N 0 5 Method JA 10%
palladium on carbon (13 mg) was added to a solution of

E 3-[3;}-(2 ,3R,5R)-8-methyl-8-
Xa0ABi lo[3.2.1]oct-3-yloxy)phenyl}-6-(tetrahydropyran-4-ylidenemethyl)-

= dhi 3 ringidin=4-one in methapol apd. the

B E e e S ge el - b i+
yimgihgiiiérabienodStRal filtmte duad-concentrated. The 10 product with the

molecular weight of 465.62 (C26H31N303S) was obtained in this way; MS

(ESI): 466 (M+H+). The compoungs in takle m.,were.t{s%/]mhesized

analogously. 15 Table 18. Ex, Sttuctu Iecu pfmula Molecular

ESI-MS s N )

P

Method JA

10% palladivm on carbon (13 mg) was added to a solution of 3-[4-((1S,3R,5R)-8-methyl-8-
azabicyclo{3.2.1 ]0ct—3-yioxy)phenyl}-6-(tetrahydropyran-4-yiidenerﬁethyi)%ﬂ—
thieno[3,2-d]pyrimidin-4-one (31 mg) in methanol {5 mL), and the mixture was stirred under a
hydrogen atmosphere for 3.5 h. The mixture was filtered and the filtrate was concentrated. The
product with the molecular weight 0f 465.62 (C26H31N303S) was obtained in this way; MS
(ESI): 466 (M+H+).

The compounds in table 18 were synthesized analogously.

. Table 18.
Ex, Structure Molecular formulja Molecular ESI-MS
No. weight [M-+HT®
151 457,57 458

s 9 Pyooy C24H28FN303S
'SR e el o'

152 o 0 H C25H2Z9N3038 451,59 452
J\@JNO’O Q{j

153 o s P C23H26FN303S8 443,54 444
D\LWZN’@; O NS
-
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weight + No. [M+H] 151 s o0 -0-,NJ C24H28FN303S 457,57 458 O NJd F
152 01 0 0 C25H29N303S 451,59452 NHN 1530S (oo f
C23H26FN303S 443,54 444 "--gN JN / F NJ WO 2007/093365

7/001213 130 154 0 {0 H C25H29N303S 451, %ﬁ%@éﬂg gl /

%&&@E@%ss 0 0 C23H26FN303$;¢43,54 444 \S/ N \/ o;g 4? 6"

0 0 H C24H29N302S 423,58 424 N'jH. N 1 157 -I50 Ov
C22H26FN302S 415,53 416 "-{ Na/N N-1 F Example 158
6-(2-Hydroxypropyl)-3-[4-((I1S,3R,5R)-8-methyl-8-azabicyclo[3.2.lJoct-3-ylo

154xy)phenyl]-3H- 5 thieno[3,2-d[pyrifaebpderne¥sH S NaMeihiod KA 257
6-M 34 (T)S3RBR)-8-methyl-8-azabicyclo[3.2.1
-3-yloxyphenyl]-
i

Joc

155 o o C23H26FN3038 443,54 444
e ey
N= F

156 o H C24H29N3028 423,58 424
ARV R YAke
N

H
h

157 s © o C22H26FN302S 41553 416
ERY e s ey’
g

Example 158
6-(2-Hydroxypropyl)-3-{4-((18,3R,5R}-8-methyl-8-azabicyclof3.2.1Joct-3-yloxy)phenyl}-3H-
thienof3,2-d]jpyrimidin-4-one

Method KA
6-Methyl-3-{4-((15,3R,5R)-8-methyl-8-azabicyclo{3.2.1}oct-3-yloxy)phenyl}-3H-
thienof3,2d}pyrimidin-4-one (100 mg) was dissclved in THF (4 mL) in a flask which had been
heai-dried and flushed with argon. The solution was cooled to -78°C, and sodium
bis(trimethylsilyljamide (2M in THF; 0.4 mL) was added dropwise and stirred for 20 min.
Acetaldehyde (60 mg) was added, and the solution was stirred for a further 5 min. After
addition of methanol (10 mL) at -78°C, the solution was brought to room temperature,
neutralized with saturated ammoniurm chloride solution and concentrated. The crude product

was purified by preparative HPLC. The product with the molecular weight of 425,55
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10 thieno[3,2d]pyrimidin-4-one (100 mg) was dissolved in THE (4 mL) in a
flask which had been heat-dried and flushed with argon. The solution was
cooled to -78C, and sodium bis(trimethylsilyl)amide (2M in THF; 0.4 mL)
wasHdaesddropwise and stirred for 20 min. Acetaldehyde (GBCRB}AREE01213
added, and the solution was stirred 13t a further 5 min. After addition of
methanol (10 mL) at -78C, the solution was brought to room temperature,
15 neutralized with saturated ammonium chloride solution and

R AR S A SR, ©

PCT/EP2007/001213 131 (C23H27N303S) was obtained in this way; MS

e tiyl- 35{‘@}5&%&% S Aty oA s s Ay A eny -
thiggl IRidino[Brddiip§romddin-4-one 5

3-(Dimethylaminomethyleneamino)-5-methylthiophene-2-carboxylic acid
meth)&yester and 4-

3-(RizdhyBrirsmstrsnevanmicyaeiy Bhirhessylosamsraligiegis methgkester and 4-
o TNA05S) we cbteines I s . A1 ol 362 (W Fo 1D ot
was obtained in wa +H+)

T SR A B S DTGB o kA s 5 BRTRS S s way:
MInERIV wQMBHAUmno 5-methythiophene-2-carboxylic acid methyl ester

and dimethoxymethyldimethylamine were reacted by method B. The

product with the molecular weight of 226.30 (Cl OHI4N202S) was
3-(bymsHodpinith e nvis (RG] -Romy Whidshind 8-Tiboohpoud ds:ihylaisier
3-AdneRemyniesprd 2n0ooualk acdablenly & miyucture Molecular

formula Molecular ESI-MS weight + No. [M+H} 159 HO SopH
dirgesigprmciapdang by lgming grepgregqigd by method B. The product with the molecular

weight of 226.30 (C10H14N2025) was obtained in this way; MS (ESI): 227 (M+H+).

The compounds in table 19 were synthesized analogously.

Table 19.
Ex.. | Structure Molecular formula Molecular  |{ES1-MS
No. weight (M+H]'
159 1 o s, R myo. C26H3IN3038 465,62 466
Yt Q?
N HY

160 HO s P H C27TH33N3038 479,65 480
SREwASE~Z
.

161 HO 2 H C25H31IN3038 453,61 454
/\\/\(\EIJN'O'O w




160 HA07S 0 p, H C27H33N303S 479,65 480 (N/NJHN 1 161 Ho's 0
0, C25H31N303S 453,61 454 \/ N\ cY NJ HN WO 2007/093365
PCTIEP2007/001213 1321620 H C24H29N303S 439,58 440 OH N d H
W15, HC25HAING03E 453,61 454 OHV I/ Crarpd NELN 164 e o 1
C25H3IN303S 453,61 454 OH N 34, N H N 165 p s o H CSEEBH%0E
451,59 452 OH 1/N N H N 166 0 H C26H31N303S 465,62 466 OH J /N
H N 167 s 0 0 HH C27H33N303S 479,65 480 OH IN\|Y NHN 1680's
0 H C26H33N303S 467,64 468

162 s. © ~o H C24H29N3038 439,58 440
Ao

Hn

163 5 C25H31N303!
g el Q?j 03§ [4536 454

H
I
164 ¢ P o _H C25H31IN3038 453,61 454
Sy oh
HN

165 s. P o _H C25H29N3038 451,59 452
SO

166 o H C26H31N3035 465,62 466
14 \SI N’O O'&;ﬁ
I\i"'r H )
i
167 0 CZ27H3IN3038 479,65 480
8 H *
WNQ O‘q:/
OH N'.’J HY
4
168 s P H C26M33N3038 467,64 468
RafavesYale’
N’WJ H N
[
169 70 o) H C26H27N3048 477,59 478
SOy
N—J H oy

Example 170

6-((E)-2-Furan-2-ylvinyl)-3-[4-((18,3 R,5R}-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl}-
3H-thieno[3,2-d]pyrimidinone



~HJ "att HN 169 0 S 0 0 H C26H27N3043 477,59 478 OH\d\/HNNH

N Example 170
6-((E)-2-Furan-2-ylvinyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-
V8O 083ApEEAYl]- 3H-thieno [3,2-d]pyrimidinone WO 2007/09B8868.P2607/601213
PCT/EP2007/001213 133 0,,H Of* hl~ S/H G
6-(2-Furan-2-yl-2-hydroxyethyl)-3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.
2.1]oct-3- yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one and
p-toluenesulfonic acid were reacted by method IA. The product with the
molecular weight of 459.57 (C26H25N304S) was obtained jn 5 this way;

):3:14A(1

MS (ESI): 460 (M+H+). Example 1§1 6-(2-FGrap-Sylethy|)
S,3R,5R)-8-methyl-8-azabicyclo[3. .l]oct y)ph ZH
thieno[3,2-d]pyrimidin-4-one, B+ 0Nyg 0 HN to

i 3R, R)-8-methyl-8Thz#thicyclo[3.2.1]oct-
idinone was hydrogenated by

method JA. The product with the molecular weight of 461.59
(C26H27N303S) was obtained in this way; MS (ESI): 462

6-(2-Furan-2-yl-2-hydroxyethyl)-3-[4-((15,3R,5R}-§-methyl-8-azabicyclof3.2.1]oct-3-
yioxy)phenyl}-3H-thieno[3,2-d]pyrimidin-4-one and p-toiuenesuifonic acid were reacted by
method 1A. The product with the molecular weight of 459.57 (C26H25N3048) was obtained in
this way; MS (ESI): 460 (M+H+).

Example 171
6-(2-Furan-2-ylethyl)-3-[4-((18,3R,5R)-8-methyl-8-azabicyclo{3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

S
0 r " H
[ N

6-((E)-2-Furan-2-ylvinyl)-3-[4-((1S,3R,5R}-8-methyl-8-azabicyclo{3.2.1]Joct-3-yloxy)phenyl}-
3H-thieno[3,2-d}jpyrimidinone was hydrogenated by method JA. The product with the
molecular weight of 461.59 (C26H27N303S) was obtained in this way; MS (ESI): 462
(M+H+),

Example 172
3-14-((15,3R,5R)-8-methyl-8-azabicyclof3.2. 1 ]oct-3-yloxy)phenyl]-6-{2-(tetrahydrofuran-2-
yhethyl}-3H-thieno[3,2-d}pyrimidin-4-one
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(M+H+). 15 Example 172
3-[4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-[2-(tetr
ahydrofuran-2- yl)ethyl]-3H-thieno[3,2-d]pyrimidin-4-one S H) H N WO

wP94QQ3365 PCTIEP2007/001213 134 Method LA 10% qgél?ég
carbé/ﬁ) 9 r%g) was added to a solutign of 6-(2-furan-2-ylethyl)- -&H&”?&lm

S,3R,5R)-8-methyl-8-azabicyclo[3.2.1

Joct-3-yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4- one (24 mg) in methanol

(5 mL) and the mixture was stirred under a hydrogen atmosphere for 5 2
Metlod h@ mixture was filtered and the filtrate was concentrated. The crude

,product was purified by preparative HPLC. The product with the molecular
Ll SRR A e e s
(1486, (Rt Hy kdrmplbidye3o{0.2. 1]oct- 3-yloxy)phenyl}-3H-thieno[ 3,2-d]pyrimidin-4-
-BromQ-4- R -8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
o PP s U MRS A R GRS o
2 d Fwysisprepyae fiferpi andithsdiyammias poatapienedhriiecido phashet 2veapbrified

by &égéiﬁtﬁ@ﬁﬁl@hrh RN MOMBIAMr weight of 465.62 (C26H31N3Q3S) was
S, R,5R)-8-mel'§1r&:- -azabicyclo[3.2.1]oct-3-yloxy)phenylamine were 15

obtaingd fa s tYou(ESBHEH fith the molecular weight of 510.46
(C25H24BrN302S) was obtained in this way; MS (ESI): 510 and 512

M+H<).
Exaépfg‘gjl/lyc%ropylethynyl-3-(dimethylaminomethyleneamino)thiophene-2-carb
3-[CoRytic@adid HSRyIReSeniy Meshaddyidof3.2.1]oct-3-yloxy)phenyl]-6-
cyclopropylethynyl-3H-thieno{3,2-d]pyrimidin-4-one

Br

8] N7
S
= TN %
NI |

5-Cyclopropylethynyl-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl
ester and 3-bromo-4-((15,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were
reacted by method A. The product with the molecular weight of 510.46 (C25H24BrN3028S)
was obtained in this way; MS (ESI): 510 and 512 (M+H+).

5-Cyclopropyiethynyl-3-(dimethylaminomethyleneamino)jthiophene-2-carboxylic acid methyl
ester

Method MA

Firstly bis(triphenylphosphine)palladium(IT) chloride (602 mg) and then copper(l) iodide

(164 mg) were added to a mixture of 5-bromo-3-(dimethylaminomethyleneamino)thiophene-2-
carboxylic acid methyl ester (1 g), ethynylcyclopropane (463 mg) in triethylamine (9.5 mL) and
THF (4.5 mL). After one hour, the reaction mixture was partitioned between water and ethyl
acetate. The organic phase was dried and concentrated. The crude product was purified by
preparative HPLC. The product with the molecular weight 0f 276.36 (C14H16N2028S) was
obtained in this way;, MS (ESI): 277 (M+H+).
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Firstly bis(triphenylphosphine)palladium(ll) chloride (602 mg) and then
copper(l) iodide (164 mg) were added to a mixture of
5-bromo-3-(dimethylaminomethyleneamino)thiophene-2- carboxylic acid
weetbh@sses (I g), ethynylcyclopropane (463 mg) in triethylamimeE087rnkip13
and THE (4.5 mL). After one hour, ¥ reaction mixture was partitioned
between water and ethyl 25 acetate. The organic phase was dried and
concentrated. The crude product was purified by preparative HPLC. The
roduct with the molecular weight of 276.36 (C14H16N2028%as
3-Bopmariet it Rl REGYES bty (ol dHlopidr pesy prpssnine
MelRGIWEEP2007/001213 135 3-Bromo-4-((1

: R)-8-methyl-8- icyclo[3.2.l -3- henylamine , Methqd
T B O YD MR .
meilig;8RABRPBIH 0l drivetdan i6op hen dxy)edranol (30 mL), and the mixture was heated to
reriRDA R Z0RICYGIONZ OGIANG (O BAL AR AR U0t BREURE, up in

mixture was heated to” 5 reflux for 6.5 h. After cooling, the mixture was

cthlgestatrand o aahrs el Ssehfdiovass fatedviiop. ihhstagmhinad mseanis whaskewere
drisdifrdRaehelamsal SRlutianol heeRBIbNRL A ERRIG RRARES MR RNt of

over magnesium sulfate and concentrated. The ﬁroduct with the molecular

3 hggight o1 1 SBE 2212 1B &) e bbiIRdEa ik vag SiAdNES) 311
and 313 (M+H+). to
2R)-3-(2-B -4-nit -8-methyl-8- icyclo[3.2.1]Oct
S S Ao TS el ALty method
2-BenriTthé-Produdtmiithbdnecmelat utpineeight ©844 21 i€ hddHD7BrdNRGB)ct with the
mogggja?m@i@ﬁ%ﬁm I 1"‘@3@4&4 %ﬁ%@b%%@%gta?’n%%(m'{ﬁ; %Va%',s@?ﬁ%?%l and

34NEHIcyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-6- cyclopropylethynyl-3H-thieno[3,2-d]pyrimidin-4-one 0 O,
Hi N.NHe N 20

E";a:;”—‘@@c%%‘fﬁropylethynyl-f:’»-(dimethylaminomethyleneamino)thiophene-Z-carb
oxylic acid methyl

3-[3-(2-Cyclopropylethy!)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2. 1]oct-3-yloxy)phenyl]-6-
cyclopropylethynyl-3H-thieno[3,2-d]pyrimidin-4-one

O . ENTT
‘8
D—:ﬁ\ﬁ 97

N
5-Cyclopropylethynyl-3-(dimethylaminomethylencamino)thiophene-2-carboxylic acid methyl
ester and 3-{2-cyclopropylethyl)-4-((1S,3R,5R}-8-methyi-8-azabicyclo[3.2.1]oct-3-
yloxy)phenylamine were reacted by method A. The product with the molecular weight of
499.68 (C30H33N3028) was obtained in this way; MS (ESI): 500 (M+H+).

3-{2-Cyclopropylethy!}-4-((15,3R,5R}-8-methyl-8-azabicyclo][3.2.1Joct-3-yloxy)phenylamine
Method NA1 _
10% palladium on carbon (109 mg) was added to a solution of (15,3R,5R)-3-(2-



ester and

3-(2-cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-

yloxy)phenylamine were reacted by method A. The product with the
“%&%loe | rg%eight of 499.68 (C30H33N302S) was obtained in this way;

f@é%: 00 (M+H+). 25 PCT/EP2007/001213
3-(2-Cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.I]oct-3-ylo
xy)phenylamine Method NA 1 10% palladium on carbon (109 mg) was
added to a solution of (1S,3R,5R)-3-(2 WO 2007/093365

cyclB&JﬁﬁE’tﬁQ@ﬁ@%@éﬁ’n&gﬁy -§-methyl-8-azabicyclo[3.2.1]octane 933 mg) in methanol
cyclopropylethynyl-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.l]Joctane
(30 E%’s%aﬁ?glﬁ WaNat S dsha KRR g osRRe TSRt eF ke catalyst was

filteFads e aiﬂﬁlﬁﬁh&ﬁ@s&\bﬂﬁﬁﬂﬁkeé[%@@i@lﬂdﬁtm tﬁﬂ?ﬁsﬂﬁmi‘%igﬂ?of 300.45
iltratewas concentrated, .The pr ith the ular weight of 300.45
O S A e e R AT iy s ¢
5 S,3R,5R)-3-(2-Cyclopropylethynyl-4-nitrophenoxy)-8-methyl-8-azabicyclo[
15.3r2sk]oglar - ejfr -I-fl -4-nitrobenzene an ine
O oy T B B S rane
326.40 (C19H22N203) was obtained in this way; MS io (ESI): 327

2-C{Mapronly 2ty yeloniaRyleIhy bR ANIE AR eacted by method D. The
-Bromo-I-fluoro-4-nitrobenzene and eth¥nﬁlc%clopropane were reacted

POy AthEN FIRCeMTE s Sacee dhth AMFRgHIBT0s Y@ MS
10 (ESOHBRFNU2ZH#~as obtained in this way; MS (ESI): 206 (M+H+). The
compounds in table 20 were synthesized analogously. 20 Table 20. Ex.
Structure Molecular formula Molecular ESI-MS No. weight [M+H]+ 175
2-CeBokgsN8028 30uper 302 trotenkiNel 76 C30H35N302S 501,70 502 s o

2-Bromo-1-flucro-4-nitrobenzene and ethynylcyclopropane were reacted by method MA. The
15 product with the molecular weight of 205.19 (C11H8FNQO2) was obtained in this way;

MS (ESI): 206 (M+H+).

The compounds in table 20 were synthesized analogously.

20  Table 20.
Ex. Structure Molecular formula Molecular | ESI-MS
No. welght [M+H]
175 C30H35N3025 501,70 502
o
= S o] H
D\defi
N=J H N
1
176 C30H3SN3I02S 501,70 502
5
&éf‘ o M4
L7 N
1S
i




\I'N\I'NJHN WO 2007/093365 PCT/EP2007/001213 137 177
C30H35N303S 517,70518 H O0,H ,(r)a NJHN 178 NO C30H37N304S
535,71 536 OH O (AN \rtfyd N/ H N 179 OH C28H33N304S 507,66 508
OB 200%¢9%3&(TJ NJ H N 180 01 C29H35N304S 521,68 522 pEvivB0@0@ 213
N HN 181 H C27H31N303S 477,63%78 s 0", NHN

177 C30H35N303S 517,70 518
H
s o, H
WY ’
S
{
178 HO C30H37N3048 535,71 336
OH
- o._H
YT q i?
N HF;J
179 OH C28H33N304S 507,66 508
\)OH\‘—SI«Odg H
Y ‘
E
180 oy C29H35N3048 521,68 522
. L5 Q
R\ N
)
181 H C27H31IN303S 477,63 478
= S/ Ow’éo'(;\jj
N”’ H 1
h
182 J C32H41N3038 547,77 548
H
o g o Q H
W AT '
h
183 C3THION303S 533,74 534
OH
=5 P o, H
4
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182 C32H41N303S 547,77 548 H_S| Q N/ NJ H 183 C31H39N303S

533,74534 OHO O N"H N WO 2007/093365 PCT/EP2007/001213

138 184 C32H39N303S 545,75 546 SO p "HNJH N Example 185

-(2- ropylethyl)-3-[3-(2-cyciopropylethyl)-4-((i S,3R,5R)-8- I)r%l- -

“g)z%g%/%%ﬁaz.1]oct-3-yloxy)phenyﬂ}SBH-thieno[3,2-d]pyrimi§c)i$r)ll: I%Pi%e/ 1683 3

O'hiN~SN/H tv

3-[3-(2-Cyclopropylethyl)-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-

yloxy)phenyl]-6- cyclopropylethynyl-3H-thieno[3,2-d]pyrimidin-4-one was

184 hydrogenated by method El. The pzodushathdhe malegiiar Weighg 4
508.71 (C30H37N302S) was obtained in this way; M$ (ESI): 504 (M+H+),

10:Th *tompou;n in table 21 were synthesized analogously. Taple 19.
Ex.. Struct I\ ul&iormula Molecular ESI-MS No. weight [M+H]
186 C30H39N302S 508,43 506 S 0O HH

Example 185
6-(2-Cyclopropylethyl)-3-[3-(Z-cyclopropylethyl)-4-((18,3R,5R)-8~-methyl-8-
azabicyclof3.2.1]oct-3-yloxy)phenyl]-3H-thieno{3,2-d]pyrimidin-4-one

3-[3-(2-Cyclopropylethyl}-4-((1S,3R,5R)-8-methyi-8-azabicyclo[3.2. 1 Joct-3-yloxy)phenyl}-6-
cyclopropylethynyl-3H-thieno{3,2-d]pyrimidin-4-one was hydrogenated by method E1. The
product with the molecular weight of 503.71 (C30H37N3028) was obtained in this way; MS
(ESI): 504 (M+H+).

The compounds in table 21 were synthesized analogously.

Table 19.

Ex.. [Siructure Molecular formula Molecular | ESI-MS

No. weight [M+H]*
506

186 C30H39N3028 505,73
o) i
5 o, H
WY (:rfj




\IN\I"V NvRI HN WO 2007/093365 PCTIEP2007/001213 139 187
C30H39N302S 505,73 506 p O N NJ HN 188 ~ C30H39N303S 521,73
522 HO SO NaHN 189 H CC301-141N304S 539,74 540 HOgOCH!
WO RD$TN939G OH C28H37N304S 511,69 512 HO s N N/ H Rch%dr@bl 001213
C29H39N304S 525,72 526 HO O &3* H NJ HN 192 C27H35N303S

481,66 482 HOgO pHNHN Example 193
3-[4-((iS,3R,5R)-8-Methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-4-0x0-3,4

187 C30H30N3028 505.73 506
Q
s é\o, H
v/ N
N %
188 C30H39N303S 521.73 322
HO 8 05: K
W Val '
|
189 o C30H41N3048 53974 540
HO s P o _H
U AN fj
N Hrgx
190 or C28H37N304S 511,69 512
HO 5 Od; H
N
w% c;pHN
f
191 o C29H39N3048 52572 526
MO ) 0/5; H
W VT (&7
N’J H!?l
192 ' C27H3SN303S 481.66 482
e e O
N
N"J HN
|

Example 193

3-[4-((18,3R,5R)-8-Methyl-8-azabicyclo{3.2.1Joct-3-yloxy)phenyl}-4-oxo-3,4-
dihydrothieno[3,2-d]pyrimidine-6-carbaldehyde




15

20

dihydrothieno[3,2-d]pyrimidine-6-carbaldehyde WO 2007/093365
PCT/EP2007/001213 1400 OHN SN\% JH O
3-(Dimethylaminomethyleneamino)-5-formylthiophene-2-carboxylic acid
and
")"E?(q(‘%},OS%%{%:Q)-8-methyl-8-azabicqug{B.2.1]oct-3-yloxy)pherl;jﬁgr}q“nli)rzl(()éo'\7/’\’?8%é13
reacted by method A. The product with the molecular weight of 395.48
(C21H21N303S) was obtained in 5 this way; MS (ESI): 396 (M+H+).
3-(Dimethylaminomethyleneamino)-5-formylthiophene-2-carboxylic acid
methyl ester 3-Amino-5-formylthiophene-2-carboxylic acid methyl ester

and dimethoxymethyl io dimethylamine.werg,reacteét by method B. The
product with the molecular welght of8 ( 1. 29N203 S) was
obtained in this way; MSg . ﬁ M2i+). W

miethyl e

3-Amino-5-fonnylthi -carpoxylic acid ster and
dimethoxymethyl-@imet Nre 15
3-tert-Butoxycarbonylamino-5-formylthiophene-2-carboxylic acid methyl

3-(MRslenhyvasraciadicihdtiiorpacstin Rl Ry matiod G Jhehiegvetwithy
cglar eight o£185.20 (C?H?Nossg was obtained in this way;
4“{4\%2#:5%1 -8yl Kh%ﬁ‘%ﬁ‘ E&(&ﬂ{&% Vggt-3yloxy)phenylamine were reacied by
metbaCyCBinr ppydethynylBemetiaylddr (Meicht of 395.48 (C21H2IN303S) was obtained in
. - 8o <8-azabicyclo[3.2.1 Joct-3-
th“%ﬁ%ﬂ%ﬁ@%@ﬁ[  2-d]pyrimidin-4-one O Hp N S \Ww/J~ H WO
2007/093365 PCT/EP2007/001213 141

3-(Dimethylaminomethyleneamino)-5-formylthiophene-2-carboxylic acid methy! ester

3-Amino-5-formylthiophene-2-carboxylic acid methyl ester and dimethoxymethyl-
dimethylamine were reacted by method B. The product with the molecular weight of 240.28
(CI0H12N20385) was obtained in this way; MS (ESI): 241 (M+H+).

3-Amino-5-formylthiophene-2-carboxylic acid methyl ester and dimethoxymethyl-
dimethylamine

3-tert-Butoxycarbonylamino-5-formytthiophene-2-carboxylic acid methyl ester was reacted
with trifluoroacetic acid by methed G. The product with the molecular weight of 185.20
(CTH7NO3S) was obtained in this way; MS {ESI): 186 (M+H+).

Example 194

6-Cyclopropylethynyl-2-methyl-3-[4-((18,3R,5R)-§-methyl-§-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one

H

Lo
S
D—_’"’_:—Qrkg\] H
VA
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6-Bromo-2-methyl-3-[4-((1 S,3R,5R)-8-methyl-8-azabicyclo[3.2. |
Joct-3-yloxy)phenyl]-3H- thieno[3,2-d]pyrimidin-4-one and
ethynylcyclopropane were reacted by method MA. The product with the
woculmsaseight of 445.59 (C26H27N302S) was obtained irethis:weayddS13
(ESI): 446 (M+H+). 5 6-Bromo-2-méttiyl-3-[4-((l
S,3R,5R)-8-methyl-8-azabicyclo[3.2.1 ]Joct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one A mixture of

3-amino-5-bromothiophene-2- carbox%/‘rﬁc acid [4-((1 S,3R,5R)-8-methyl-8 io

6-Bromsreymeity b 3riadtS bR pharsihiicaqeisoctag, de(&z@w@haﬁﬂ] -3H-
thléttt%!éﬂtﬂ]pﬁghﬂfﬁa@&llewhl&ﬁ&ﬁﬂ%ﬂc%ﬁi@ﬁ&%@@r&%éﬁ&gdﬁwgmd The
solve re in_vacuo, and the crude pro uct

PO A LB PRR PIEt e e OT A Wt BB bl M

(EX5:4660.408211H22BrN302S) was obtained in this way; MS (ESI): 460 and
462 (M+H+). 15 3-Amino-5-bromothiophene-2-carboxylic acid
[4-((1S,3R,5R)-8-methyl-8- azabicyclo[3.2.1]oct-3-yloxy)phenyllamide

o-Bymremardinitrdidiepiet R trookiciseiabigsgiol3.2. oct-3-yloxy)phenyl}-3H-

thien Eiﬁﬂ%}%m@&m -@sazabicyclo[3.2.1]oct 20 3-yloxy)phenylJamide and
tin(ll) chloride were reacted by method NA. The product with the

molecular weight of 437.38 (CI9H23BrN302S) was obtained in this way;
A MﬁlﬁESﬂBé&lrﬁﬁﬁibﬁﬁﬁo(Mdﬂﬂéﬁeﬁ &iﬁi@h@rﬁc&ﬁ[@%@ﬂ@!@ﬁt?@fbﬁﬁw%-

R A B DR R G o7 B Rl e em i

(4. 3us)ensiothpf mbmmm@mhmmmuamo&m Hrld TIe5 ) Was removed
in JRIBBMADIRLARIE R0 A0 ,svlaadﬂ%gergv%?a UL ot L 0P 19640 il he

thionyl 30 chloridé was remo o and the residue
molgrslseveraehip{dibR AR @i’dYéé?@éﬁ%&@ai%gaiﬁmeﬁiiﬂdhmﬁmefﬁﬁl@ﬁ%l) 460 and
46Eprigey (20 mL) was followed by addition at OC of

4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine (876
mg), and the WO 2007/093365 PCT/EP2007/001213 142
3-Amino-5-bromothiophene-2-carboxylic acid [4-((15,3R,5R)-8-methyl-8-

azabicyclo[3.2.1]oct-3-yloxy)phenyljamide

S-Bromo-3-nitrothiophene-2-carboxylic acid [4-((1S5,3R,5R }-8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyljamide and tin(Il) chloride were reacted by method NA. The product with the
molecular weight of 437.38 (C19H23BiN3028) was obtained in this way; MS (ESI): 437 and
439 (M+H+).

5-Bromo-3-nitrothiophene-2-carboxylic acid [4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-
3-yloxy)phenyljamide

Method OA

One drop of DMF was added to a suspension of 3-bromo-3-nitrothiophene-2-carboxylic acid
(950 mg) in thionyl chioride (6.50 g), and the mixture was stirred at 60°C for 2 h. The thionyl
chloride was removed in vacuo, and the residue was suspended in toluene and concentrated
again. Addition of methylene chloride (20 mL) was followed by addition at 0°C of
4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1joct-3-yloxy)phenylamine (876 mg), and the
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mixture was stirred at room temperature for | It. The precipitate was
filtered off and dried in vacuo. The product with the molecular weight of
466.36 (C 19H20BrN304S) was obtained in this way; MS (ESI): 466 and

W%@ﬁ,(( ,gg@. 5 5-Bromo-3-nitrothiophene-2-carboxylic acid i
hydro%de solution (4 mL) was addgg to a solution of P o021

5-bromo-3-nitrothiophene-2- carboxylic acid methyl ester (975 mg) in 1:1
THE/methanol (4 mL) and the solution was stirred at room temperature
for | h. The solution was partitioned between water and ethyl acetate. The

mixtOragueessahassomasiauant fornhh THENLAN Gk fxtrastedhwitheilied in

acetate, dried over. magnesium sulfat d concentrated. The product . .
e B AU RIS BA FE S s D MG s
this way; MS(HSSI) 405 2nd A OBAHIAYH+). The compounds in table 22 were

synthesized analogously. 15 Table 22. Ex.. Structure Molecular formula

Molecular ESI-MS No. weight [M+H]+ 195 HO 0 C25H27N303S 449,58
5-Buygp-p SN ObiRPRER- 298 POydCREH29N3035 463,60 464 ~/N o ,IT HN

Example 197

6-Cyclopropylethynyl-3-[2-fluoro-4-((1S,3R,5R)-8-methyl-8-azabicycio[3.2.
IN m&f@éyﬁwréwy&#wﬁm)tW@fééﬁéie]wﬁmm%ﬁ@w-nitrothiophene—z—
carbdROT¢QOZBABRCIARR20OHO0R 2 IS T I IMHIN! Brempaddddflsnierds ths stirred
at ro%h:x)’ Itqei“gg}?e)l“_at%l?g%m/ll ';?_‘?Eé‘ ?é‘f.}{%g L%é%'%a Cﬁ%ﬁ%&%‘%&?@f&!@l}%ﬂ& ethyl acetate. The
aqueous phase was brought to pH 1 with 2N HCI, extracted with ethyl acetate, dried over

magnesium sulfate and concentrated. The product with the molecular weight of 252.04

(C5H2BrNO4S) was obtained in this way; MS (ESI): 252 and 254 (M+H-+),

The compounds in table 22 were synthesized analogously,

Table 22,
Ex.. Structure Molecular formula Molecular ESI-MS
No. welght [M+HT
HO C25H27N3038 449 58 450
195 s O o H
WN@' W
N;K Hy
1
HO
196 Nx_sﬂo o _H C26H29N3038 463,60 464
O oh
N=J‘\ H R
i
Example 197

6-Cyclopropylethynyl-3-[2-fluore-4-((18,3R,5R}-8-methyl-8-azabicyclo[3.2.1oct-3-
yioxy)phenyl]-3H-thieno[3,2-d]pyrimidin-4-one
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6 thieno[3,2-d]pyrimidin-4-one and ethynylcyclopropane were reacted by
method MA. The product with the molecular weight of 449.55
(C25H24FN302S) was obtained in this way; 5 MS (ESI): 450 (M+H+).
BWBIMeB342-fluoro-4-((15,3R,5R)-8-methyl-8-azabicyclo[ 3. 2qLEee BN 0313
y)phenyl]-3H- thieno[3,2-d]pyrimidin#-one i o
5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid
methyl ester and 2-fluoro-4-((I
S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine were

reacted by method A. The product with the molec Iar Welgpt of 464.36

(C20HI9BrFN302S) was obtainedgin thi 464, and 466
(M+H+). 15

2-Fluoro-4-((l 2. I]oclg‘ xy)phenylamin
e (I

S,3R,5R)-3-(2-Chloro-3-fluoro-4-ni phenoiy) 8-methyl-8-azabicyclo[3.2.
1 Joctane was hydrogenated by method NA 1. The product with the

go'ec%g_fi}flve'ﬁhi;z R ST L R S S LY R S
thi¢r®{3R;BRYrBn({ZiChtono-B:fl gtrosdiayittoplopa w8~ matteyl 8- axabidy o [ e
pro&JQF@H?shZ &J]BE%L%EW%%@@W@W@W% PQDAG%WSB%J%?%%W,

y method D. The product with the molecular weight of 314.75
M%ﬁ&‘ﬂf@@[?ﬁm) was obtained in this way; MS (ESI): 315 25 and 317

(M+H+). The compounds in table 23 were synthesized analogously. WO

RS TR SR s BEHS REARGEIR s g gpheny 3

th;%g},mmﬁaaﬁwaam 454 00 ()~NIT/ NFHN 199 HO

5-Brome-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester and

2-fluoro-4-((15,3R,5R)-8-methyl-8-azabicyclo[3.2.1Joct-3-yloxy)phenylamine were reacted by
method A. The product with the molecular weight of 464.36 (C20H19BrFN302S5) was obfained

in this way; MS (ESI): 464 and 466 (M+H+).
2-Fluoro-4-({(18,3R,5R)-8-methyl-8-azabicyclo{3.2. 1 Joct-3-yloxy)phenylamine
(15,3R,3R)-3-{2-Chioro-3-fluoro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1}octane was
hydrogenated by method NA1T. The product with the molecular weight of 250.32

{C14H19FN20) was obtained in this way; MS (ESI): 251 (M+H+).

(18,3R,5R)-3-(2-Chloro-3-fluoro-4-nitrophenoxy)-8-methyi-8-azabicyclo[3.2.1]octane

2-Chloro-1,3-difluoro-4-nitrobenzene and tropine were reacted by method D. The product with

the molecular weight of 314.75 (C14H16CIFN203) was obtained in this way; MS (ESI); 315
and 317 (M+H+).

The compounds in table 23 were synthesized analogously.
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0 H C25H26FN303S 467,57 468 1/ NcNJFH N Example 200 5
6-Cyclopropylethynyl-3-[2-methyl-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.
1]oct-3- yloxy)phenyl]-3H-thieno [3,2-d]pyrimidin-4-one O 0 ~N $ N " NJ
wor BI@assa3s2-methyl-4-((1 S,3R,5R)-8-methyl-8-azabicyclof3-2dsona7/001213
Joct-3-yloxy)phenyl]-3H- thieno[3,2:gjpyrimidin-4-one and
ethynylcyclopropane were reacted by method MA. The 10 product with the
molecular weight of 445.59 (C26H27N302S) was obtained in this way; MS
(ESI): 446 (M+H+). 6-Bromo-3-[2-methyl-4-((1
Tablg BR,5R)-8-methyl-8-azabicyclo[3.2. | Joct-3-yloxy)phenyl]-3H-
thieno[3,2-d] pyrimidi n-4-one 15

Ex. O-H
me

No, 21
ne

Boin@na: (dimethylaminomethy
thyl ester and

nethyl-4-((1S,3R,5R)-8-methyl
were reacted by method A. T

-8-azabicyclo[3.2.1]o
he product with the n

fASRENROKRHORRENe

RIS

)

Motarngxyli
#S8fibxy) phigrylam

holecular weight of

198 46

040 (C21 HZZBrFNBOZS) was

obtatnesA(G320077

ie9) 454

in thig way; MS (ESI): 46Q and 462 (M+H+).

PC TfE&ZgB_]{ZR) .
2-Methyl-4-= (,L%gé 5 -methyl;8-azabicyclo[3.2. |
Joat-3- onxy)phenyIamlrﬁe 51

S,3R,5R)-8-Methyl-3-(3-methyl-4initrophenoxy)-8-azgbicyclo[3.2. | Joctane

68

199was #fydro enat ¥m thod NACRSHeRNeda6t with 468 smolecul
was obtained in this way; MS (ESI): 247

welght of N20)
(MfrH+).

(1%,3R,5R)-8- Methyl -3- (3‘ -methyl
10

-4-nitrophenoxy)-8-azabicyclo[3.2.1]octa

ne

Example 200

6-Cyclopropylethynyl-3-[2-methyl-4-((18,3R,5R)-8-methyl-8-azabicyclof3.2.1]oct-3-
yloxy)phenyl}-3H-thieno{3,2-d}pyrimidin-4-one

O H N/
s %
S "

N

6-Bromo-3-[2-methyl-4-((18,3R ,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-cne and ethynylcyclopropane were reacted by method MA. The
product with the molecular weight of 445.59 (C26H27N3028} was obtained in this way; MS
(ESI): 446 (M+H+),

6-Bromo-3-[2-methyl-4-({1S,3R,5R}-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-3H-
thieno[3,2-d]pyrimidin-4-one

5-Bromo-3-(dimethylaminomethyleneamino)thiophene-2-carboxylic acid methyl ester and
2-methyl-4-((15,3R,5R }-8-methyl-8-azabicyclo[3.2.1Joct-3-yloxy)phenylamine were reacted by
method A. The product with the molecular weight of 460.40 (C21H22BrFN3028) was obtained
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Method PA Potassium carbonate (1.29 g) was added to a solution of
3-methyl-4-nitrophenol (715 mg) and
(IS,3S,5R)-3-bromo-8-methyl-8-azabicyclo[3.2.1]octane (953 mg) in
WMEO{B L), and the mixture was stirred at 100C for 1.5 RCFAE AW UHEAL3
was diluted with water and adjusted‘%?) 15 pH 14 with 2M NaOH. The
solution was extracted with dichloromethane, dried over magnesium
sulfate and concentrated. The crude product was purified by preparative

. HPLC. dyctwith ¢ lar weight of 276.34 (C 15H20N203)
in S R B e 20

(1S,3S,5R)-3-Bromo-8-methyl-8-azabicyclo[3.2.1]Joctane Method QA

>-MEtabioemeene (280 mal.apddbesyiphosaline (300 mgk ere

added to a solution of tropine (50 mg) in dichloromethane (2 mL) at OC,
and the mixture was stirred overnight. The 25 reaction mixture was

(1SpstHionga Relvreen watsy andigidnoiemehansidhepraanic Rhasavas
separated off, dried over_magnesium sulfate and conce,ntratgd The

by ds S ERAE A BT RIANEEL APe R EAGRR SY Sb e P pdssla, &btifned in

(C PR AYOME:{ L Bhin20 & ainid ROG WEHES)). Tdeddieivng example was
prepared analogously: 30 WO 2007/093365 PCT/EP2007/001213 146
Ex.. Structure Molecular formula Molecular ESI-MS No. weight [M+H]+

(1SR 5RO o M2BH 27183038y k49 B@ ptBOOKY NoRIZEb Ny Hx@A gl ez
3-[3-Fluoro-4-(2-pyrrolidin-l-ylethoxy)phenyl]-6-piperidin-I-ylmethyl-3H-
thienoLS,Z-d]pyrimidin-4-one OalFo~*~V5

Method P

Potassium carbonate (1.29 g) was added to a solution of 3-methyl-4-nitrophenol (715 mg) and

(15,3S,5R)-3-bromo-8-methyl-8-azabicycio{3.2.1Joctane (953 mg) in DMSO (8 mL), and the

mixture was stirred at 100°C for 1.5 h. The solution was diluted with water and adjusted to

pH 14 with 2M NaOH. The solufion was extracted with dichloromethane, dried over

magnesium sulfate and concentrated. The crude product was purified by preparative HPLC. The

product with the molecular weight of 276.34 (C15H20N203) was obtained in this way; MS

(ESD): 277 (M+H+).
(18,35,5R)-3-Bromo-§-methy!-8-azabicyclo{3.2.1joctane

Method QA

Tetrabromomethane (280 mg) and triphenylphosphine (300 mg) were added to a solution of
tropine (50 mg) in dichloromethane (2 mL) at 0°C, and the mixture was stirred overnight. The
reaction mixture was partitioned between water and dichloromethane. The organic phase was
separated off, dried over magnesium sulfate and concentrated. The product with the molecular

weight of 204.11 (C8H14BrN) was obtained in this way; MS (ESI): 204 and 206 (M-+H+).

The following example was prepared analogously:
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Method RA Sodium triacetoxyborohydride (136 mg) was added to a
mixture of 3-[3-fluoro-4-(2-pyrrolidin-
1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-d]pyrimidine-6-carbaldehy
nd piperidine (11 mg) in methylene chloride (
“gf?%é?egp%&g%folubility, | ml of DMF tQgvas added as solubilig’eerj.11 )‘Fﬁe‘&l&%ﬁw
reaction mixture was stirred at room temperature for several hours. Water
was then added to the reaction mixture. The aqueous phase was
extracted several times with methylene chloride. The combined organic

E ‘_pha§ e dried over sodium sylfate and.the solvent,was removedjmis
x vacuggﬁwﬁ%rcrude product was pL#l%&%?/aéjF%%%% ive K t.ﬁafhe product

with the molecular weight of 456.2 (C24H29FN402S) jwas bbtalnediiﬁyp_g?
"waly; 15 MS (ESI): 457 (M+H+). 3-[3-Fluoro-4-(2-pyrrolidin-I

o

No

01 éﬁl,éhoxy%pgggyi]-4-;un;3,4-diilyL 'é&'ﬁﬁi% . .Q‘M%_és_ o
3-(Dim€th Nrgin efﬁ;?,fé?neamino)-5-formylthiophen -2-carboxyli¢ acid
methyl ester was 20 réacted with
3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by meathod A. The product

With the molecular weight of 387.43 (CII9RTIBFN303S ) was ubtaired-imn
this way; MS (ESI): 388 (M+H+). WO 2007/093365 PC /EP2007/001213
Exampie 39D imethyl aminomethyleneamino)-5 -form ylthiophene-2-carboxylic
3-[3amigbroethylmsiaid 3=AyinRcRyipaythionhengid-canaicacid methyl
thie ej%e%gfasrr.eage%%method B. The product with the molecular weight of
Y40, Fé FOH" 03S) was obtained in this way; MS (ESI): 241

(M+H+). 5 3-Amino-5-formylthiophene-2- arb@%l_i}a\cid methyl ester
5-Formyl-3-(2,2,2-trifluoroacetylafino)ffiophiene=2-catboxrylic acid methyl
ester was reacted by methg ~The prodt i;with the-wolecular weight
of 185.20 (C7H-7NO3 s dbtained in this way; MS (ESI): 186 (M+H+).
10 5-Formyl-3-(@mayﬁ?mino)thiophene-z-carboxylic acid
methyl ester 3-(2,2,2-Triuoroacetylamino)thiophene-2-carboxylic acid
methyl ester was reacted by

Method RA

Sodium triacetoxyborohydride (136 mg) was added to a mixture of 3-[3-fluoro-4-(2-pyrrolidin-
1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno{3,2-d}pyrimidine-6-carbaldehyde (50 mg) and
piperidine (11 mg) in methylene chloride (5 ml). Because of the poor solubility, 1 m! of DMF
was added as solubilizer. The reaction mixture was stirred at room temperature for several
hours, Water was then added to the reaction mixture. The aqueous phase was extracted several
times with methylene chloride. The combined organic phases were dried over sodiurﬁ sulfate
and the solvent was removed in vacuo. The crude product was purified by preparative HPLC.
The product with the molecular weight of 456.2 (C24H29FN402S) was obtained in this way,
MS (ESI): 457 (M+H+).

3-[3-Fluoro-4-(2-pyrrolidin-1 -ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[ 3,2-d]pyrimidine-6-
carbaldehyde

3-«(Dimethylaminomethyleneamino}-5-formylthiophene-2-carboxylic acid methyl ester was
reacted with 3-fluoro-4-(2-pyrrolidin-1-ylethoxy)phenylamine by method A. The product with
the moiecular weight of 387.43 (C19H18FN3038) was obtained in this way; MS (ESI): 388
(M+H+).
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method Z. The product with the molecular weight of 281.21

(CO9H6F3NO4S) was obtained in this way; MS (ESI): 282 (M+H+). 15
Example 203
BA3NRRBPS63-(2-pyrrolidin-1-ylethoxy)phenyl]-6-pyrrolidin-1-y IFEEMpREY001213
thieno[3,2-d]pyrimidin-4-one 0 O'ANE'F N 20
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-
d]pyrimidine-6- carbaldehyde was reacted by method R.A. The product

ith EX molecular weight of 442.2 23H27FIN402S) was abtai in this

- A e B Y e R SR RS
3-foalomfonmdibilization assdygeiscibd thetbpleste? 5w/ 02260 HPOBSEE B. The
pro@&ﬂﬁﬁ%ﬂg yg@&%%ﬁw%%ﬁt J@iﬂ@%&@?@)l—“@ﬁ&%i %F&%tmgec!%&{s Ma :

Ex. No. IC50/M 007 0,94 058 0,34 127 1,00 011 1,29 062 0,10 135 2,2/5
M&EYx, &bl ddE3iG)56 142 2,59 022 0,40 069 0,20 166 1,09 023 0,53 077

9,65168 1,06 027 0,14 082 6,88 169 0,29 042 0,11 084 13,04 171 0,21

050 0,24 093 0,93 178 1,27 056 0,84 114 1,86 181 0,21 057 0,12 121 J
3- AR P T QRIS (0 A% BB G FIEBBRFFD 01213 149
5-Formyl-3-(2,2,2-triflucroacetylamino thiophene-2-carboxylic acid methyl ester was reacted

by method GA. The product with the molecular weight of 185.20 (C7TH7TNO3S) was obtained in

this way; MS (ESI): 186 (M+H+).

5-Formyl-3-(2,2,2-triflucroacetylamino)thiophene-2-carboxylic acid methyl ester

3-(2,2,2-Trifluoroacetylamino)thiophene-2-carboxylic acid methyl ester was reacted by
method Z. The product with the molecular weight of 281.21 (C9H6F3NQ4S) was obtained in
this way; MS (ESI): 282 (M+H+).

Example 203
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl}-6-pyrrolidin-1-ylmethyl-3H-
thienof3,2-d}pyrimidin-4-one

LD
S‘ N F
sha
3-[3-Fluoro-4-(2-pyrrolidin-1-ylethoxy)phenyl]-4-oxo-3,4-dihydrothieno[3,2-dJpyrimidine-6-

carbaldehyde was reacted by method RA. The product with the molecular weight of 442.2
(C23H27FN4028) was obtained in this way; MS (ESI): 443 (M-+H+).

Table 24 summarizes results obtained by calcium immobilization assay described above.



Claims | A compound of the formulal 5, AXORR BN\/O-L-Ci R2
..1=-a R R27 in which the meanings are to D N, C(RI"); RI, RI', RI", RI"
independently of one another H, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,

wo-t6irlesalkyl, (Cj-C4)-alkoxy-(C1-C4)-alkyl, S-(Ci-C6)-aIk;{b.l(@l,mmm01213

-C6)-alkyl,

(C3-Cs) cycloalkenyl, (C2-C6)-alkynyl,
(Cj-Cs)-alkylene-(C3-Cs)-cycioalkyl, (Co-C3)- alkylene-aryl,
0-(Co-Cs)-alkylene-aryl, S-aryl, N(R3)(R4), SO2-CH3, COOH,
COO-(Ci-C6)-alkyl, CON(R5)(R6), N(R7)CO(R8), N(R9)SO2(R10),
CO§R11) (C(RI2)(RI3)),;-O(RI4), (C2-C6)-alkynyl-O(Ri4"); 20 R3, R4, R5,

15 (C2-C6)-alkenyl, (C348s)-cycloalkyl, O-(C3-Cs)-cycloalkyl,

&°R7, R9 independently of one another H, (C 1-Cs)-alkyl; or R3 and R4,
, nd-R6-25 form independently of one another aptionally together with
ﬁﬁ% nltro ;&:F‘a/té)'ﬁ? to vﬁiﬁcﬁ%ey arGsohub a BB rfemberddGingsbhich,
O o e gt of N RECp- oy A, owyaen S sultur: F580RS, R1G,
oIt 129 062 0,10 135 2,25
G20 1,03 063 0,56 142 2,59
022 0,40 069 0,20 166 1,09
023 0,53 077 9,65 168 1,06
027 0,14 082 6,88 169 0,29
042 0,11 084 13,04 171 0,21
050 0,24 093 €,93 178 1,27
036 0,84 114 1,86 18] 0,21
057 0,12 121 0,75 190 1,35




20

25

independently of one another H, (CI-C8)-alkyl; R12, R13 independently of

one another H, (CI-Cg)-alkyl; R14, R14' independently of one another H,

‘gélj-cg)-alk l; x0,1,2,3,4,5,6;R2H, F, Cl, Br, I, OH, CF3, NO2, CN,
18709383 -C6)-alkyl, O-(CI-C4)-3£§ xy- (CI-C4)-alkyl, S-(CT*GEEAMy001213

(CI-C6)-alkyl, (C2-C6)-alkenyl, (C3- g)- cycloalkyl, O-(C3-C8)-cycloalkyl,

(C2-C6)-alkynyl, aryl, optionally substituted with F, Cl, Br, O-(CI-C6)-alkyl,

(CI-C6)-alkyl, CO(CI-C6)-alkyl; R27 H, (CI-C6)-alkyl; X S, O; A a bond or

a linker having 1 to 8 members, where the members are selected from

the group consisting of 0, S, SO2, N(R3)1), CO, C(R32)(R33), C(R34)

Clat8{R34"), cyclopropylene, C= C, resulting in a chemically reasonable

1.

radical; R31, R34, R34' independently of one another H, (CI-Cg)-alkyl;
R32AR3mpadependedthnnione another H, (CI-C6)-alkyl, OH,
O-(CI-C6)-alkyl; B H, hydroxy-(CI-C4)-alkyl, (CI-C8)-alkyl,
(CI-C4)-alkoxy-(CI-C4) 151 alkyl, a 3 to 10-membered mono-, bi-, tri- or
spirocyclic ring which may cemprise td 4 hetggbatoms selected from the
group of oxygen, nigrégeniand , wh ring system may
additionally be substituted e onymore’ of the fo gv%irlgciubstituents: F,
Cl, Br, CF3, NO2, CN,KEI-C6)alkyl /O-(Cx C :
(Ci-C4)-alkoxy-(CI-C4)-alkyl, h)}ﬁro -((%J,,—ﬁ?) Ikyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R4 ,@I(R41)CO(CI-C6)-aIkyI,
N(R42)(R43), SO2CH3,; or where th&ringsystem may be linked to A by
=C(R43);

in which the meanings are
D N, C(R1™);

RI,RI*, RI", R
independently of one another H, F, Cl, Br, I, OH, CF;, NO,, CN, OCF;,
O-(C-Ce)-alkyl, (Ci-Cy)-alkoxy-(C,-Cy)-alkyl, 5-(C,-Cg)-alkyl, (C;-Cg)-alkyl,
(C7-Cg)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;-Cg)-cycloalkyl, (C3-Cel-
cycloalkenyl, (C;-Ce)-alkynyl, (C;-Cg)-alkyiene-(C;-Cy)cycioalkyl, (Co-Cq)-
alkylene-aryl, O-(Cy-Cs)-alkylene-aryl, S-aryl, N(R3)(R4), SO,-CH,, COOH,
COO-(C-Co)-alkyl, CON(RSKRSE), N(R7)CO(RE), N(ROSO,(R10), CORIT,
(CRIZ2)R13))-O(R14), (C2-Co)-alkynyl-O(R147);

R3, R4, R5,R6,R7,R9
independently of one another H, (C;-Cg)-alkyi;

or

R3 and R4, RS and R6
form independently of one another optionally together with the nitrogen atom 1o
which they are bonded 2 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;



R27

R35, R36, R37, R38, R39, R40, R43{JR42, R43, R43' i'ndependently of
one another H, (CI-Cg)_alky t; or R38 and R39, R42 and R43 form
irceparad@nty of one another optionally together with the nitrogen atom to

which they are ponded.a 5-6 membered ri ich, apart from the
nitroger™ ‘TB?ﬁfPFﬁ‘gQ’S FESH gﬁ?g-ﬁﬁr&gﬁgé%jéroatoms from the group
of NH, N- (CI-C6)-alkyl, oxygen and sulfur; L a bond, (C | -C3)-alkylene; Q

QI}[{ 5%'%)(1354'), a bi-, tri- or spirocyclic saturated or partly unsaturated ring
]é’having one nitrogen atom and 0-3 further heteroatoms selected

from thp@eperRiaitN, & anel snowlere, (g nysiekthe 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,
QGE3r0x0, O-(CI-C8)- alkyl, (CI-C4)-alkoxy-(Cl-C4)-alkyl, (CI-C6)-alkyl,
(C2-C6).-aékegrﬁ/ilé é 2-C6)- alkynyl, 0@4 ) gﬁs 45)(R46))0-R47,
CO(C(RA5 %éﬁ%‘}%‘&‘&? ‘?r(%r- 5—@‘11&" Y45, R45', R46, R46'
independently of one another H, (C I-Cg)-alkyl, OH, (C3-Cg)-cycloalkyl,
(CI-C4) WO %%O?/O 3365 PCT/EP2007/001213 152 alkoxy-(C i

-é4)-alk@il;10, i) 'Pn% pghdently of one another 0, 1, 2, 3, 4, 5, 6; 5 R47,
R48 independently of one another OH, F, O-(C j-C8)-alkyl,

N(R49)(R )CO(R52). 3)(R54), CO2(R55),.S e,.CN
10 b hiarctring Sy i i 0 S Etoalarhd Bilohga oo
ISRy Qetaorp T spsk sty

t ts; F, Cl, Br, . ) - - v .
Oo_ (%V:I_Ig% ﬁ‘ﬂ?@%ﬁé@éﬁy:&%@a&{kk@i@b&ﬂzg?)(&%iﬁl%)%ﬁs optionally substituted
with F, Cl, Br, O-(C;-Ce)-alkyl, (C;-Ce)-alkyl, CO(C;-Ce)-alkyl;
H, (C,-Cy)-alkyl;
X S, O
A a bond or a linker having 1 to 8 members, where the members are selected
from the group consisting of O, S, 80,, N(R31), CO, C(R32)(R33),

C(R34)=C(R34"), cyclopropylene, C= C, resulting in a chemically reasonable
radical;

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

R32,R33
independently of one another H, (C~Cg)-alkyl, OH, O-(C;-Cg)-alkyl;

B H, hydroxy-(C;-Cy)-alkyl, (C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-Cs)-



oxo, OH; R49, R50, R51, R52, R53R56 independently of one another H,
(C 1-C8)-alkyl; 15 or R49 and R50 form optionally together with the

nitrogeniaton Hiwhichheyare Ila@ﬁdedaa &b ongpnbetedsinggmiiath may
apart from the m@rmq\gtom may so co prls§ 0-1 furt er heteroatoms
from the YFBIRT SR L 2 fean R and

R53, RMfmdﬁ*ﬂ@f&d@@t}m@fs@@@rﬁﬂﬁ&@e{dﬁm{&w@ﬁb@kwstltuted by one or more
(CRa RSB REtTE ST e e NOs 0 RSl e,
CO- (E@P&l@y(qt@@aﬁuikb@r M}fiﬁﬂ%ﬂ?ﬂf@&@ -@5 ang-Red., o)
togethe to, which t asto

10 mentBENBa Mortd B L Eh bR g SR b R Rt
atom, conmpieER43 jpSadtitionakhieierortomssselaatadirbaitiegroup ©f

N, O andczﬁéé may additionally be substituted by one or more of the

following ents F, Cl, Br, CF3, CN, O-(Ci-Cg)-alkyl, (C1-C6)-alkyl,
CO(R64), oxo, 30 OH, (C1-C4)-alkoxy-(C1-C4)-alkyl,

0xy-(C1-C4)-alkyl (R66),. N(RE7)CO(R68), N(R69)(R70),
%%@%@é&%ﬁ%@%@%&é PCT/EP2007/001213 153
0' 0, 1,ZndederfiebitiRD8 RO NHEPEN Py ohlRpE another H,
(CI-C6)-alkyl, OH; 5 R57, R61, R62, R64, R65, R66, R67, R68, R69,

K70, R71 independently of one another H, (C i-C6)-alkyl; or R69 and
R 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-
(C1-Cg)-alkyl, oxygen and sulfur;

L a bond, (C;-Cs)-alkylene;

Q N(R53"W(R54°)}, a bi-, tri- or spirocyclic saturated or partly unsaturated ring
structure having one nitrogen atom and 0-3 further heteroatoms selected from
the group of N, O and S, where the rings of the structure may be spiro-linked,
fused or bridged, and where the ring system may be substituted by one or
more of the following substituents: F, OH, CF;, CN, OCF;, oxo, O-(C-Cs)-
alkyl, (C1-Cy)-alkoxy-(C-Cq)-alkyl, (C1-Ce)-alkyl, (Cy-Ce)-alkenyl, (Cy-Co)-
alkynyl, CO(R44), (C(R45)(R46))o-R47, CO(C(R457)R467)),-R48;

R44 T, (Ci-Cy)-alkyl;
R45, R45’, R46, R46’

independently of one another H, (C;-Cg)-alkyl, OH, (Cs-Cyg)-cycloalkyl,
(C1-Cy)-
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10 form optionally together with the nitrogen atom to which they are
bonded a 5-6 membered ring which, apart from the nitrogen atom, may

walsaesampise 0-1 further heteroatoms from the group of N'i!'CT/Eont}?/oouls

N-(C1-C6)-alkyl, oxygen and sulfurisg, r independently of one another 0, 1,
2,3,4,5,6; 15 R60, R63 independently of one another OH, F,
0O-(C,-C6)-alkyl, CN, COO(R78), N(R74)CO(C-C6)-alkyl, N(R76)(R77),
CON(R72)(R73), S02(C I -C6)-alkyl, 3-12 membered mono-, bi- or
spirocycliaikingwhjoh,meky¢omprise one or more 20 heteroatoms from the
group of N, 0 and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, OH, CF3, NO2, CN, OCF3, oxo,

O-(€ pC6)saldpdnd€it 3 HF allcoanoliet-C4)-alkyl4 SR-C6)-alkyl, (C-C6)-alkyl,
(C2-C6)-alkenyl, (C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl, (C3-C8)

cycloalkenyl, O-(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl, N(R76)(R77), 25
COBHRR8P, S02(Ci-C6)-alkyl and COOH; R72, R73, R74, R76, R77, R78

independgalhe ARG BnaIberEhdCh S At L BT 2GR

and R77 form independently of one another optionally’tog

nitrogen at6%? LCARSR MR &P BEMLEPAB 6 mErmhbladeNing whintsmbered ring

apart fromheniFeaentas Riem.May REeCPRRHELH IR, O and S, which
heteroatoms from the group of NH, N-(Ct-C6)-alkyl, oxyq;n and sulfur;

and the pRahbs bR BY pRasieraareof el ioning exps e pigs B \Wheis CF,
L is (Ci-C8Nakkyleng.akis, not@naiomatiqadicaaiReka @yotosliy radinglse),

not an alk-2-e§&- -yl radical and not a cycloal_k-2-en-1-y1 radical, and
C(R34):C9€f33 ts excluded for the group A. 2. A compound as claimed in
claim 1, wherein B has the following meanings:

R49, R50, R51, R52, R55, R56
independently of one another H, (C;-Cqg)-alkyl;

or

R49 and RS0
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,-Cs)-alkyl, oxygen and sulfur;

R53,R54, R53’, R34’
independently of one another H, (C,-Cg)-alkyl, (Ci-Cs)-alkoxy-(C)-Cq)-alkyl,
(C3-Cy)-alkenyl, (C5-Cg)-alkynyl, CO(R57), (C{R58)(R59))¢-R60,
CO(C(R61KR62))-R63, CO-(CHa)p-O-(Cy-Cg)-alkyl;, or R53 and R54 or R53’
and R54° form together with the nitrogen atom to which they are bonded a 4 to
10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, comprises 0 to 3 additional heteroatoms selected from the group of N, O
and 8 and may additionally be substituted by one or more of the following
substituents: F, Cl, Br, CF;, CN, O-(C,-Cg)-alkyl, (C,-Cg)-alkyl, CO(R64), oxo,
OH, (Cy-Cy)-alkoxy-(Ci-Cs)-alkyl, hydroxy-(C;-Cq)-alkyl, CON(R65)R66),
N{R67)CO(R68), N(R6IRT0), COz(R71), SO(C,-Ce)-alkyl;



20

25

30

H, hydroxy-(C1-C4)-alkyl, (C1-C8)-alkyl, (C1-C4)-alkoxy-(Ci-C4)-alkyl, a 3
to I 0-membered mono-, bi- or spirocyclic nonaromatic ring which may

WiPRIRFigRakkto 3 heteroatoms selected from the group of oxygeppPiliPae 13
and sulfur, where the ring system n¥ay additionally be substituted by F,

Cl, Br, CF3, NO2, CN, (C1-C6)-alkyl, O-(C1-C8)-alkyl,
(C7-C4)-alkoxy-(Ci-C4)-alkyl, hydroxy- (C-C4)-alkyl, oxo, CO(R37),
CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C-C6)-alkyl,
N(R42)(R43)208 SIO2@H3; or where the ringsystem may be linked to A by
=C(R43"). 155 3. A compound as claimed in claim 1, wherein B has the
following meanings: Hydroxy-(Ci-C4)-alkyl, (Ci-C8)-alkyl,
(CI¥CA)-Rlioxy-(C1-C4)-alkyl, a 3 to 10- membered mono-, bi- or
spirocyclic honaromatic. ring which camprise 0. 1o 3 heteroatoms
selected %‘r#r#‘iﬁ‘i“éﬂr SE%T}%%%&%,%1%%5%%%}’1%%%%, where the ring
system may additionally be substituted by F, ClI, CF3, (C1-C6)- alkyl,

0'(@7(%(@13}}%, i%lt;%k%@xﬂdﬂéﬁéﬁgﬁfg%ﬁg-@1-C4)-alkyl,

oxo, CO(R37), hydroxy, N(R41)CO{ 2CH3. 4. A
compouH@%ﬁ%ﬁ‘é’d}ﬁﬂémwﬁﬁﬂ%%i@ﬁ@;is: Q N(R53")(R54") or a
grogp selected from NN N N NI'R53'N N\R53'\R53' where the groups
may, apart from R53', each optionally be substituted by one or more of
the}gr A2 OH, oxo, (C1-C$)-alkyl, O-(Ci-CS)-alkyl,

(Ci-C4)-alsax yntickeDé ko gl RBE ths (itdsted)stlivto GHRRHNER 2D WRED 2 5-6
(Cj-C4)-alkoxy-(C1-C4)-alkyl, (C3-Cg)-alkenyl, (C3-C8)-a|kyn?/l, )
Co-(c:i-c&j?gi?ﬁ? @gﬁh%.@@%ﬁg@é&%ﬁgen atom, may also comprise 0-1

CO(C(R6T)tREe2):MREIERTR); tREdrdp (ENEEMlYLAGEREE) (RHNhnd sulfur;
R60, (C1-C4)-alkoxy-(C1-C4)-alkyl, (C3-C8)-alkenyl,

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

R60, R63
independently of one another OH, F, 0-(C,-Cg)-alkyl, CN, COO(R78),
NR74)CO(C-Ce)-alkyl, N(R76)R77), CON(RT2)R73), 8O4(C;-Cg)-alkyl,
3-12 membered mono-, bi- or spirocyclic ring which may comprise one or more
heteroatoms from the group of N, O and S, and the 3-12 membered ring may
comprise further substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCF;, oxo,
O-(Cy-Ce)-alkyl, (C1-Cy)-alkoxy-(Ci-Cy)-alkyl, S-(C;-Co)-alkyl, (Cy-Ce)-alkyl,
(C2-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycloalkyl, (C3-Cg)-
cycloalkenyl, O-(C;s-Cg)-cycloalkenyl, (Co-Ce)-alkynyl, N(R76)(R77),
COO(R78), 502(C-Ce)-alkyl and COOH;

R72,R73,R74,R76,R77,R78
independently of one another H, (C;-Cg)-alkyl;
or
R72and 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



(C3-Cg)-alkynyl; or 156 R53' and R34 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 heteroat ms selecteﬁ1 he group fox |tro en atnﬂ
S, TS T8 AR AT g YRR a0 AsenaT ARy B Snedtie
by F, CINBIC, CE3aN20 G NefGirE e)talkyl, O-(Cl- CS) alkyl,
(CI-C4)-alkoxy-(Cj-C4)-alkyl, hydroxy- (Ci-C4)-alkyl, oxo, CO(R64),
CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(CI- C6)-alkyl,

MREO RSO (et EbikyplibttAreofmpound as claimed in claims 1
to 4, in which Q is: N(R53")(R54") or a group selected from N N N~R53'
\R53' where the groups may, apart from R53', each optionally be
subdgtituted by one or more of the radicals F, OH, oxo, (Ci-C8)-alkyl,
O-(Ci-C8)-alkyl, (Ci-C4)-alkoxy-(CI-C4)- alkyl. 6. A compound as claimed
in claims 1 to 5, in which Q is: N \R53' where the group may, apart from
Rin3hopiienalybe sulistitipdibylare Brimuresafaihesadicalrd, @iHa oxoloalky!
(CI-C8)-alkyl, O-(CI-C8)-alkyl, (Cl-C4)-alkoxy-(CI-C4)-alkyl. 7. A
compound as claimed in any of claims 1 to 6, in which 157 the radicals
RadianthRo4: fiavedhd follewling! mebnings:sinkdefeddentlyybfatieahnother
(Ci- sé—gl éR58 R Cl-C4)-alkoxy-(Cl- C4)-alkyl; or R53'
a?‘#(ﬁ%i 2L @l#ﬁ’(% g‘ét#eglﬁ %Q?Re?wlet geR 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 mayagditiahadlylfiened in claim 1, wherein B has the following meanings:

H, hydroxy-(C1-Cs)-alkyl, (C-Cg)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-alkyl, a3 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, (C1-Cg)-alkyl, O-(C;-Cy)-alkyl, (C;-Cy-alkoxy-(C-Cy)-alkyl, hydroxy-
(Cy-Cy)-alkyl, oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40),
N(R4ADCO(C-Co)-alkyl, N(R42)R43) or SO,CH;; or where the ringsystem
may be linked to A by =C(R43").



substituted by F, CI, Br, CN, CF3, (G-T6)-alkyl, O-(CI-C8)-alkyl,
(Cl-C4)-alkoxy-(Cl- C4)-alkyl, hydroxy-(Cl-C4)-alkyl, oxo, CO(R64),

hydroxy, Mﬁﬁ@(ﬁ@(ﬂkﬁﬁa}%@ﬂwﬂaﬁnsogmﬁﬁﬁalﬂayltmﬁﬁlmmr@ raddpings:

O- (CI 6 ( alk

momber ol RS B G Lo B A o iy LA Sa A B © 10

heteroammmmm%mlpwfsm&anuc&oambtheti& fipgrvelmtherey nnglpnse 0
may comp_;; e fur%eer SUT ch as Fél Br OH F3 NO
I

OCF3, &3, t‘i%? 08‘4 RSP (&1 BHsS nn<y CEeE aﬁPc ‘I’r
(C2-Co)dikeertitl; (D2- @fs‘beaikmyladﬂﬁ@%ﬁ)tﬁw)swﬁ@ﬁ(@ FCG) dﬂ@d & 1-Ce)-

A compopn aimed.in a

L,R54’ %&ﬁg@%@%@@ r\krC <<,25<3§§C71§§4)9am,§ Eo-aliy,
claimeddnoaﬁgﬁaj}%ﬁl'a)imscﬂrd@y?NWhWh—Q)&l@Db@%NRSB N

R53, 10. A compound as claimed in any of claims 1 to 7, in which O-L-Q

is: O1 R54\LN R 4'N 153 R53" 11. A compound as claimed in any of
claimsAl donvhannd kichl@seQinscladhaN to 3, in which Q is:

N(R53"¥R54") or a group selected from

§ o o
o €3

where the groups may, apart from R53°, each optionally be substituted by one or more
of the radicals F, OH, oxo, (C;-Cg)-alkyl, O-(C-Cg)-alkyl, (C,-Cy)-alkoxy-(C-Cs)-
alkyl;

R53° H, (C1-Cg)-alkyl, (C(R38)R39))~R60, (C)-Cy)-alkoxy-(Ci-Cy)-alkyl, (Cs-Cy)-alkenyl,

(C3-Cy)-alkynyl, CO-(C1-Cyg)-alkyl, CO-(CHy)e-O-(C1-Cg)-alkyl,
CO(C(R61YR62)NRTE)RTT):

R54* H, (C;-Cy)-alkyl, (C(R58}R59))R60, (Ci-Cy)-alkoxy-(Ci-Cy)-alkyl, {C3-Cg)-alkenyl,

or

(Cs5-Cg)-alkynyl;



853' 12. A compound as claimed it afy of claims 1 to 7, which O-L-Q is:
O' N 853'/159 in which R53' has the following meanings: R53' H,

, sC3)-alkyl, (C(R58 . R60, (C1-C4)-alkoxy:(Ci-C4)-alkyl _
R o o T ey G ey are il a4 o 10-
BOHER)06 - Dl-Goypaliytc GG RBIRGR)), RRTEIRIR e, mom, may

independently of one another 0, 1. 2. 3, 4 R60 OH, F, O-(Ci-C6)-alkyl
R IR B e o s T A rpggn and
swHieh wiryeohmbeissoydioriye yrtanoatomd diaonathebgronhgiati:d ddadd Cl, Br,

Gy eI s e i ons S 8P O, oy

@ SPAGHCEY AYIRES) A CCORBOG IR 68)clamreinGERGE TIuNEb I0CO(Ch-
, 1N whi isH. 1 ompound. as claimed in any of claims 1 to
ééf#%hﬁﬁ{ﬁz}ggi%ny QQTTél(Qéa:iE‘él\?ing 1 to 4 members, where the

members are selected from the group consisting of 0, SO2, N(R31), CO;
C(R32)(R33), C(R34)=(R34"), C=C resulting in a chemically reasonable
5. Aadivglpwitere ctieibdkerchasnd ©00: @ ovi0e8Q groups. 15. A compound
as claimed in any of claims 1 to 14, in which A is a bond or a linker
selected from the group: 0, CH2, CH(OH), CO, CH2-CH2, O-CH2,
CHECHY(KXEHB)2Q@Hug siiedhdGid2y CH2-CH(OH), C((CH3)2)-CH2 160
CH2, C=C, NH-CO, N(CH3)CO, O-CH2-CH2, CHz-O-CHz, C=C-CHz, 0-

C=C, C((OH)(£H3))-C=C, C((CH3)2)-C=C, O-Clz-C=C, CO-N(CH3)-CH2,
N(CO-CH3)-2H2.
N '

N\
R53

*

where the groups may, apart from R537, each optionally be substituted by one or more
of the radicals F, OH, oxo, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (C1-Cy)-alkoxy-(C-Cy)-
alkyl.

6. A compound as claimed in claims 1 to 5, in which Q is:

RSB'

r

where the group may, apart from R53 7, optionally be substituted by one or more of

the radicals F, OH, oxo, (C;-Cg)-alkyl, O-(C~Cg)-alkyl, (C;-Cs)-alkoxy-(C1-Cq)-alkyl.

7. A compound as claimed in any of claims 1 to 6, in which



R60

16. A compound as claimed in any!of’claims Ito 15, in which the meanings
are: RI, RI', RI", RI" independently of one another H, F, CI, OH,

GhéCaligiakyl,’ @RS E4)aakbxfolGivddyalkyhif@i=Cg)-alkyl,
(C2-C6)-aikenyl, (C2-C6)-alkinyl, (C1-C3)- alkylen-(C3-C6)-aycloallcyl,
CO-(Ci-C6)-Alkyl, (C(R12)(R13))x O(R14), (C2- C6)-alkynyl-O(R14"); R12,
mmémﬂndeﬁﬂvﬂoﬂmﬁﬁth@i}mml CHRAKYE PN IRHN'(C-Cy)-alkoxy~(Ci-
ndent ,on t 123 17Acmo
g itinta S S S Pl SR S
dwnthidwél in h@mﬁﬁiara@sﬂotmi,hummﬁpu’@@dﬂasrthg wigahjagsriBrom the

1tr eg'n aelllfg | h%%rox(}/ Hie aikgﬁ tC onzﬁ@ lko}%rx(is se ecgeg I%f?aﬂ;g’e group of

ered’monocyciic nonaroma Ic ring, Wh may Comprise
rmtggcammg&manﬁetgfou pvhf:N t@edmle&camﬂwme)tmrﬁ r'mtmembemmny be

rln ditio d (? Ik i
S{%%gﬁ?’ IE ( ?1%&4% 16 é’l ?xyééagﬁ; ky(? rg\g?%éctg)“) ﬁ%kf)xyu{cl
o&o) Mydfohydﬂﬁyl(@oﬁiﬁfnhhﬂwoldﬁﬁ)éﬁ(iﬁ)ahydrbﬂtalfﬂ\@:ﬁ’fmancé) -alkyl,
g@jtha&s 8£<h(=f n}]eanings B (C1-C8)-alkyl, hydroxyl-(Ci-C4)-alkyl,
Y lf C4) alkyl, a monocyclic nonaromatic ring selcted from
thegroup UCNCND AN ovOUNON UC
OH, F, CN, 0-(C-Cg)-alkyl, N(R7T4)CO(C-Ce)-alkyl, SO(Cy-Cy)-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, OCFj3, oxo, O-(C-Cg)-
alkyl, (Ci-Cyq)-alkoxy-(Ci-Cy)-alkyl, (Ci-Ce)-alkyl, (C3-Cej-alkenyl, (C2-Cgq)-alkynyl,
NRT6)RT7) and SO(C-Cey-alkyl;

A compound as claimed in any of claims 1 to 7, in which O-L-Q is:

| \ o
0 O
54
R54\ j (f /R
N N .
Ilqss' R N

!
53'
R

i
5@ \ O/E \
N .
N\R53



U 0 where the ring system may adblﬁﬁnnally be substituted by F, ClI,
(CI-C6)-alkyl, O-(C1-C8)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, hydroxy. 20. A
9. A compouddseiaiaiedad imany daishsid e 1/ oin1ghighiinbHORR is H. 21. A
compound as claimed in any of claims | or 20, which has the general
formulalc 162 SORR2/NO-L-Q(Ic) NDR Hin inch the meanings
are: A' a bond.eFa linker having 1 te-5 members, where the members are

selected from the group consistirg of 0, S, SO2, N(R3 1), CO,
(C(R32)R( Iting in a chemically reasonablesadical; R31
independently of|one another -alkyl; R32, independently of

1&6)-akyl. 22.
preparing compoun s of the formula &S clalmed in an;Nof claims 1 to 21,
including the steps: i) reaction of an aromatic ortho FRINO carboxylic ester
of the general formula (1) with dimethylfonnamide dimethyl acetal to give
the corresponding aminal of the general formula (111): O H3C OCH3 O A

X ~B'OCH3 H3C OCH3 B'A OCH3 RZ NHZ ;WN (Il )\ (lll) N-CH3 CH/
10. A compound as claimed in any of claims 1 t0 7, in which O-L- -Q is:

- G

11. A compound as claimed in any of claims 1 to 7, in which O-L-( is:

O/

N
!

R
12. A compound as claimed in any of claims 1 to 7, which O-L-Q is:

O/

RSS



3 i) reaction of the resulting amindPI1) with a substituted primary
aromatic amine 163 to give a fused pyrimidinone, and iii) where
apprbjpiicis Jutthetlre fdlioningesedtinggin compounds of the formulal: R R
OH2NQAWIOCHRR XORR B3(lt) BAR2FZINQ () N (311)
N-CH3 R1R'.. Rz CH/ 3 23. A medicament comprising one or more of the

CR!MDOMQKW@@PM WIa(RAB)CRAENREHRODIIE eCmailk ofyeldliS,J-4tk 1l @;-Cg)-

prepare a|m is n

more of%lme (,yohfl Eﬁl{ %%%?lﬁé (1915?5 ciai W@? Eeﬂr% (“0 88% ralkyl,
claims IM&(@@%&&@GM&R&I@)@@@M claim 23 and one or more active
ingredients which have beneficial effects on metabolic disturbances or
disorders associated therewith. 25. A medicament comprising one or more
of the compounds of the formula | as claimed in one or more of claims 1
to 24.0r preparedasuiaimizdinatane2@dhd oheodmore antidiabetics.
26. A medicament comprising one or more of the compounds of the
formula | as claimed in one or more of claims Ito 21 or prepared as

Reithed@ickaim- Eglaﬁdﬁﬂwb%?é)mﬁﬁlmﬁdh@bﬂs Sih(@zfﬁe)iiﬁhme}ﬂ
Comp”s'”&n% e i % 321'8%%039%’?35@1%%{%%%%3&%@ﬁé@%(f Oms from

one or more 0 alms repare edin claim 2 one
or morethe group of N, O and 8, and the 3-7 membered ring further substituents such

as F, Cl, OH, CF5, CN, oxo, O-(C;-Cg)-alkyl, (C;-Cy)-alkoxy-(C-Cy)-alkyl,

(C1-Ce)-alkyl and SO»C-Ce)-alkyl.

13. A compound as claimed in any of claims 1 to 12, in which

R27 isH.

14. A compound as claimed in any of claims 1 to 13, in which A

A is a bond or a linker having 1 to 4 members, where the members are

selected from the group consisting of O, SO», N(R31), CO; C(R32)(R33),
C(R34)=(R34"), C=C resulting in a chemically reasonable radical, where

the linker has no CO-0O or 0O-CO groups.

15. A compound as claimed in any of claims 1 to 14, in which

A is a bond or a linker selected from the group: O, CH,, CH(OH), CO, CH,-CHa,,
O-CH,, CH=CH-, C(CH;)=CH, CH(OH)-CH», CH»-CH(OH), C((CH3),)-CH>-~



antiobesics. 164 28. Use of the corhigbunds of the formula | as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 22 in the
manufaatiie, ef=aomedicamenidRiiarireatment 1anNd/er, arewentior=otCH,, O-
disorders of fatty acid metabolism and glucose utilization disorders, 29.
Use of the EotSGUHUS M e Torrhifl 12 catire dih O S ok BFC Ha)-CH:,
claims INoZi-@HHreprred as claimed in claim 22 in the manufacture of a
medicament for the treatment and/or prevention of disorders in which
insulin resistance is involved. 30. Use of the compounds of the formula |

16. Asdigingd i epenidnose ob claimss 1 e 35 ah MIgpREad Asslaimaddn
claim 22 in the manufacture of a medicament for the treatment and/or
prevention of Diabetes mellitus and the sequelae associated therewith.
31R1Ure oftire gompounds of the formula | as claimed in one or more of
claims 1 to 21 or prepared as claimed in claim 22 in the manufacture of a

medicaneiptaidhelireatine ahositg/BY, PrevE RN dyslipideriaean] 1e-
sequelae thereof, 32. Use of the compounds of the formula_ | as claimed in

e o B Gt T Lo T G CRTHEERY i B (C1-Co)
manufacilie @k copedicarmientidar to-IeATIRMIBNYOIRISYSIIN TR 14), (Co-
conditiorIE as?(OCiaﬁtedﬂﬁéjg the metabolic syndrome. 33. Use of the

compou as ¥ as claimed in one or more of claims 1 to 21 or
prepared as claimed in claim 22 in the manufacture of a medicament for

the treatment and/or prevention of obesity and sequelae associated

thﬁ%ﬂwﬁg 34. Use of the compounds as claimed in one or more of claims
11021 ﬁprepared as claimed in claim 22 in combination with at least

one further active ingredient in the manufacture of a medicament for the
treatment and/or prevention of disorders of fatty acid metabolism and

glucose thiAizaetril%Q glisor eﬂ?aﬁéth%?%?éh-ﬁ:ﬁ)%mg(oynds as claimed in one
or more of Glaims 1 to 21 of prepared’as ICEimadin claim 22 in
combination with at least one further active ingredient in the manufacture

of a medicament for the 165 treatment and/or prevention of disorders in

WRICH Rgylin regiRiance. inYPNEanother H, (C1-C)-Alkyl:

17. A compound as claimed in any of ¢laims 1 to 16, in which
R27 isH.
18. A compound as claimed in any of claims 1 to 17, in which B has the meanings:

B (C;-Cg)-alkyl, hydroxy-(C;-Cy)-alkyl, (C,-Cy)-alkoxy-(C;-Cy)-alkyl. a3 to 7
membered monocyclic nonaromatic ring, which may comprise 0 to 3
heteroatoms from the group of N, O and S, and where the 3-7 membered ring
may additionally be substituted by F, Cl, (C-Cg)-alkyl, O-(C-Cg)-alkyl, (C;-
Ca)-



36. Use of the compounds as clainéd in one or more of claims 1 to 22 or
prepared as claimed in claim 21 in combination with at least one further
active ingredient in the manufacture of a medicament for the treatment
and/or prgven sity.. 3 f roducing.a medicament
compr|5| g%’ﬁé Etﬂﬁ # grmﬁ%’p{) h%sé "ﬁkﬁalmec}’ﬂdongbr more of
claims 1 to 21 or prepared as claimed in claim 22, which comprises

mixin active in redlent it a eutlc? ab carrler and
19. Accc?rlml\l/ g ?ﬁlglerl%ﬁf)l( furd it A fco{%%mgatgcb ’for m%i%sytirla ogn anings.”

B (C-Cg)-alkyl, hydroxyl-(C;-Cy)-alkyl, (C;-Cyq)-alkoxy-(C;-Cy)-alkyl, a

monocyclic nonaromatic ring selcted from the group:

TAN

where the ring system may additionally be substituted by F, CL, (C,-Cg)-alkyl,
O-(Cy-Cyg)alkyl, hydroxy~(C;-Cy)-alkyl, oxo, hydroxy.

20. A compound as claimed in any of claims 1 or 19, in which

R2 is H.

21. A compound as claimed in any of claims 1 or 20, which has the general formula Ic



162

in which the meanings are:

A a bond or a linker having 1 to 5 members, where the members are selected
from the group consisting of O, S, SO, N(R31), CO, (C(R32)R(R33)),

resulting in a chemically reasonable radical;

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

R32, R33

independently of one another H, (C,-Ce)-alkyl, OH, O-(C;-Cg)-alkyl.

22. A process for preparing compounds of the formula I as claimed in any of claims 1 to 21,

including the steps:

i} reaction of an aromatic ortho-amino carboxylic ester of the general
formula (1) with dimethylformamide dimethyl acetal to give the

corresponding aminal of the general formula (III):

" 0 .~ OCH, o
/A /N‘< X
A
B \ / OCH, H,C OCH, g’ \ / OCH,
R? NH, R’ N
iy </
il
() y—cH,
on!

3

i1) reaction of the resulting aminal (I1T) with a substituted primary aromatic amine



23,

24,

25.

26.

27.

163

to give a fused pyrimidinone, and

ii1) where appropriate further reaction,

resulting in compounds of the formula I:

A X
B \ /) g " |
2
l
R <E;I R? 0
() N —cH
CH3/

A medicament comprising one or more of the compounds of the formula 1 as claimed in

one or more of claims 1 to 21 or prepared as claimed in claim 23,

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 23 and one or more
active ingredients which have beneficial effects on metabolic disturbances or

disorders associated therewith.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 21 or prepared as claimed in claim 22 and one or more

antidiabetics.

A medicament comprising one or more of the compounds of the formula I as clammed 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.



28.

29.

30.

31.

32.

33.

35.

164

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 in the manufacture of a medicament for the treatment
and/or prevention of disorders of fatty acid metabolism and glucose utilization

disorders.

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 in the manufacture of a medicament for the treatment

and/or prevention of disorders in which insulin resistance is involved.

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 in the manufacture of a medicament for the treatment

and/or prevention of Diabetes mellitus and the sequelae associated therewith.

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 in the manufacture of a medicament for the treatment

and/or prevention of dyslipidemias and the sequelae thereof.

Use of the compounds of the formula | as claimed in one or more of claims 1 to 21 or
prepared as claimed in claim 22 in the manufacture of a medicament for the treatment

and/or prevention of conditions associated with the metabolic syndrome.

Use of the compounds of the formula [ as claimed in one or more of claims 1 to 21 or
- prepared as claimed in claim 22 in the manufacture of a medicament for the treatment

and/or prevention of obesity and sequelae associated therewith.

. Use of the compounds as claimed in one or more of claims 1 to 21 or prepared as
claimed m claim 22 in combination with at least one further active ingredient in the
manufacture of a medicament for the treatment and/or prevention of disorders of fatty

acid metabolism and glucose utilization disorders.

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 in the

manufacture of a medicament for the
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treatment and/or prevention of disorders in which nsulin resistance is involved.

36. Use of the compounds as claimed in one or more of claims 1 to 22 or prepared as
claimed in claim 21 in combination with at least one further active ingredient in the

manufacture of a medicament for the treatment and/or prevention of obesity.

37. A process for producing a medicament comprising one or more of the compounds as
claimed in one or more of claims [ 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.



