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WO 20091021740 -1 - PCT/EP2008/006700 Novel substituted
tetrahydronaphthalenes, process for the preparation thereof and the use

igaments The inventiaryrelates to substitutedt/Ep2008/006700
tetrahydronaphthalenes and derivatives 5 thereof, and also to the

physiologically compatible salts and physiologically functional derivatives
meveowmmaparatrehyafrer@@mmmwmm@g dortiprisiagamtieatiespef and

%e&y%gpgﬁtgg%gggg%@onaphthalene or derivative thereof, and to

e use of the inventive substituted tetrahydronaphthalenes and
derlvatlves thereof as medicaments. 10 Compounds which have
Mm@m{egmalem@@ntandwbtasmgdvemlhswmeﬁmmmmr sodhelerivatives

Sﬁbstlt%ﬂed &etr@gcironﬁghép} 3 (?;5 @%n §éﬁ%¥§%% gof ?S%rﬁ%ﬂsélﬁscally

e preSent application are a In the prior art, Tor exam
iFUINAORAODBABES ARIAWIOICTEIEBADTD (e Wi EDEIHoE S!S compﬂsmg

WIQZQ08{R0 110 VW Q2RAR(R44 293 WSRO0 derivative thereof, and

to the use of the i_nventive substituted tetrahydronaphthalenes and derivatives

thereof as medicaments.

Compounds which have pharmacological action and whose overall structure is
similar 1o the substituted tetrahydronaphthalenes and derivatives thereof described
in the present application are already described in the prior art, for example in
WO2002/064565 and WO 2000/051970. i o

WO2008/002575,  WO2008/001160,  WO2006/044293,  WO2005/033063,
US2005/0075324, US 2006/0247239 and Meyers K. M. et al., Biorganic &
Medicinal Chemistry Letters 17, 2007, 814-18; Meyers K. M. et al., Biorganic &
Medicinal Chemistry Letters 17, 2007, 8189-22; Mendez-Andino J.L. et al,
Biorganic & Medicinal Chemistry Letters 15, 2007, 2092-2105 disclose amino-
substituted tetrahydronaphthalene derivatives with MCH R1-antagonistic action for
treatment of obesity.

Further compounds with MCH-antagonistic action for treatment of obesity have
been described in the prior art {exampies: W02005047293, WO2004092181,
WO2005103038, Ww02004024702, WQ2001021577, WO2003035624,
WO2002089728, WO02002006245%, WQ2002002744, WQO2002057233,
WQO2003045313, WO2003007047, WQ2002010148, WO2003087044,
WO2003/087046, WO2001/021577). A review is given in Rokosz, L. L., Expert
Opin. Drug Discov. 2007, 2, 1301-1327.

it was an object of the invention to provide compounds which bring about weight
reduction in mammals and which are suitable for prevention and treatment of

obesity and diabetes and their manifold sequelae.



10

20

US2005/0075324, US 2006/0247239 and Meyers K. M. et at., Biorganic &
Medicinal Chemistry Letters 17, 2007, 814-18; Meyers K. M. et at.,
Bie1gansns Madicinal Chemistry Letters 17, 2007, 819-2ZT/EP2008/006700
Mendez-Andino J.L. et at., 20 Biorganic & Medicinal Chemistry Letters 15,
2007, 2092-2105 disclose amino- substituted tetrahydronaphthalene
derivatives with MCH R1-antagonistic action for treatment of obesity.

E‘!ﬂfﬂ@%’ %0%!}%% \%ﬁBoM@;!r@%twﬂfH%@@ﬁw tfer deatmenmitiobesiytors
ave 25 been described.in the prior art (examples: W0200504729
TR St PRI SEe RSO A A Y ACBRO B e R

W02003035624, W02002089729 W02002006245 W02002002744,
WO2002057283 O 2003045343, W00 Adin W P2002010146,
W02003087044, W02003/087046, W02001/021577) A review is given in
Rokosz, L. L., Expert 3o Opin. Drug Discov. 2007, 2,1301-1327. It was an
object of the invention to provide compoungs whichitiring about V\Rnght
reduction in mammals and which are Sdit le for preventi [ﬁanqtltreatment
equefae™

of obesity and diabetes and their ma[mfol R2
B— L3 A—L2 E‘Ixi R4
R8 R6' RE RS
in which
R1, R2
are each independently H, (Ci-Cglalkyl, (Cq-Ce)-alkoxy-{C+-Cy)-alkyl, (Ca-
Cgi-alkenyl, {C3-Cy)-alkynyi, CO(RE), (CRIOYR11))-R12,

CO(C(R13)(R14))-R15, CO-O{C+-Cg)-alkyl, CO(C(RI3}R14))-N(R18)(R17};

or

R1 and R2, together with the nitrogen atom to which they are bonded, form a 4- to
10-membered mono-, bi- or spirocyciic ring which, apart from the nitrogen
atom, may include from 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, CFa, CN, {C+-Ce)alkyl, {Cz-Cs)-
cycloalkyl, O-(Cy-Celalkyl, (C1-Cs)-alkoxy-(C1-Cal-alkyl, hydroxy-(C+-Cs)-
alkyl, oxo, CO(R18), CON(R19)(R20}, hydroxyl, COO(R21), N(R22)CO(Cs-
Cei-alkyl, N(R23)}(R24) or SO,(C1-Cs)-alky!;

R1C, R11
are each independently H, (C+-Cg)-alkyl, hydroxy-(C4-Cz)-alkyl, F, OH;

RS R13, R14, R16, R17, R18, R19, R20, R21, R22, RZ3, R24,
are each independently H, (C4-Cgj-alkyl;

or
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WO 2009/021740 .2- PCT/EP2008/006700 Surprisingly, a series of
compounds which modulate the activity of MCH receptors has been

f 2 rticularly, the compoungls feature antagoni P%

% qa@égtﬁéherefore relates to c'szln'pounds of the forﬁatjra %&é@é&%ﬁo
R1 \~'XL1-N\ R2 gL3-A-L2 N/x\R4 R8 R6'R6 R5 | in which 10 R1, R2
Feeach idependantlrty (C1-C8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,

(C3- C8)-alkenyl, (C3-C8)-alkynyl . |
CO(C? 35’(?3%@/5‘)3(#@?%88%8g%?%%%%#%@g’g R%, qur%%r%re bonded, 2

N(R16)fR1#nberersriRg WhigR 2parderneinmitiipeenifisge MMy Ase mitste C-1
they aeihandgg i ardmithe group of NH, N-{C+-Cs)-alkyl, oxygen and sulfur;

g, r are each independentty 0, 1,2, 3,4, 5, 6;

R12, R15
are each independently H, OH, F, 0-{C4-Cg}-alkyl, 5-(C:-Ce}-alkyl, O-phenyl,
CN, COO(R25), N(R28)CO(Cs-Cg-alkyl, N(R27)(R28), CON(R29)(R30),
SO,(C4-Ce)-alkyl, 3-12-membered monc-, bi- or spirocyclic ring which may
contain one io four heteroatoms from the group of N, O and 8, and the
3-12-membered ring may contain further substituents such as , Cl, Br, OH,
CFs, NOs, CN, OCFs, oxo, O-(Ci-Csl-alkyl, (C1-Cs)-alkoxy-(C+-Cy)-alkyt, S-
(C+-Co-alkyl, (C1-Co)-alkyl, (Ca-Cs)-alkenyl, (CsCsl-cycloaliyl, O-(Ca-Celr
cycloalkyl, (Cs-Cg)-cycloalkenyl, O-{Cs-Cs)-cycloalkenyl, ({Co-Cs)-alkynyi,
N(R31)(R32), COO(R33), SOC4-Cs)-alky! and COOH,;

R25, R26, R27, R28, R29, R30, R31, R32, R33
are each independently H, (C+Cg}-alkyi,

or

R27 and R28, R29 and R30, R31 and R32
each independently form, optionally together with the nitrogen atom o which
they are bonded, a 5-6-membered ring which, apart from the nitrogen atom,
may also inciude 0-1 further hetercatom from the group of NH, N-{C-Cg)-
alkyi, oxygen and sulfur;

L1 is C(R34)(R35), C(R3B)(R37)C(R38)(R38), (Ca-Ce)-cycloaikyl;
optionally, R1 may be joined to one af the R34, R35, R36, R37, R38 or R39

radicals, so as to form a 5-6-membered ring;

R34, R35, R36, R37, R38, R3¢
are each independently H, (C;-Cg}-alkyt,
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10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may include from 0O to 3 additional heteroatoms selected from the

up of , hitrogen and sulfur, where the heterocygjjc.ri
g&%%ﬁ%ﬁ%ﬁ’:ﬂf@ be substituted by F, %T, Br, CF3, ON, (C?@%ﬁy' fidb700
(C3-C8) 20 cycloalkyl, O-(C1-C8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
hyglrexy#E1-C6)- alkyl, oxo, CO(R18), CON(R19)(R20), hydroxyl,

COO(R21), N(R22)CQ(C1- C6)-alkyl, N(R23)(R24) or SP2(C1-G6)-al
CO02NRRAGRIEE 60 I NP E Y SO el c..
hydrosmiC1-CR)ahes)-rlikoH; RO(R18: RitoR16, R1rFalkeg, R19;-Rebalkyl,

R21, Bé&}ﬁ&%{;@&% atsragh independently H, (C1-C6)-alkyl; or WO
2009/021740 -3 - PCT/EP2008/006700 R16 and R17, R23 and R24 form,
optionally together with the nitrogen atom to which they are bonded, a
FRéomemb&zl ring which, apart from the nitrogen atom, may also include
0-1 are each independently H, (C--Cg)-alky;
or
R40 and R41
each independently 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 inciude 0-1 fusther heteroatom from the group of NH, N-(C4-Cg)-

alkyl, oxygen and sulfur;
X s O, C(R43)(R43"),

R6, RE', R7, R7’, R43, R43’
are each independently H, F, {C:-Cg}-alkyl, OH, O-(C+-Cs)-alkyt;
or

R6 and R&’, or R43 and R43’ together are optionally oxo;
R8 isH, (C,-Cg)-alkyl;
L2 s a bond, C(R44)(R45);

R44, R45
are each independently M, (C+-Cg)-alkyl;

A is a 5-6-membered aromatic ring which may inciude up fo 2 hetercatoms
seiected from the group of nitrogen, oxygen and sulfur, and may be
substituted by one or more of the substituents H, F, Cl, Br, I, OH, CF3, NOg,
CN, OCF;, O-(Cy-Cglalkyl, O-(Cs-Cs)-alkoxy-(Cs-Cyj-atkyl, (C1-Cejalkyl,
N{R54)(R55), S0,-CH3, CON(RS8)(R57), N(R58)CO(R59}, CO(RBO};
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further heteroatom from the group of NH, N-(CI-C6)-alkyl, oxygen and
sulfur; 5 q, r are each independently 0, 1, 2, 3, 4, 5, 6; R12, R15 are

%@%éﬁ@;@%ﬁz tly H, OH, F, O-(C1-G6)-alkyl, s-(m-ceg,feqﬁpépgmwém

), N(R26)CO(C1-C6)-alkyl, N(R27)(R28),
CON(R29)(R30), S02(C1-Cé6)-alkyl, 3-12-membered mono-, bi- or
spirpsyelie ting Which mayd casiRenad feuvietetoatonthirenbtiituent of A

group of N, 0.and S, and the 3-12-membered ri in fur
cubstients M S G AT RBRE TR el HrEaRbon anc
O-(CIrirekeikeh 68 loduyraikoxdp (CIrembansd, B Bi¢CnacRERkyI,
(C1-C6)-alkyl, (C2-06)-alkenyl, (C3-C8)-cycloalkyl, O-(C3-Ce)- cycloalkyl,
(C3-C5)-cycloalkenyi, O-(C3-C8)-cycloalkenyl, (C2-C6)-alkynyl,
Nt T3 R3BH B (RSS), 52 (-C6)-alkyl and COOH: R25, R26, R27,
R28, R29eRBOnRYbNRI2YRBIC2T areldch independently H,
((O‘,rl-C8)-aIkyI; or
R54 and R55, R56 and R57
each independently form, optionally together with the nitrogen atom {c which
they are bonded, a 5-6-membered ring which, apart from the nitrogen atom,
may also inctude C-1 further heteroatom from the group of NH, N-(C4-Cg)-

alky!, oxygen and suffur;

L3 is a bond or a linker having from 1 io 4 members, where the members are
selected from the group consisting of O, 8, 80,, N(R61), CO, C(RE62)(RE3),
C=C, fo give rise to a chemically viable radical, and the linker does notf have
any 0-CO or COO groups;

B is (Ci-Cgi-alkyi, (Cs-Cysl-alkoxy-(Ci-Cul-alkyt, hydroxy-(Cq-Ce)-alkyl, a 3 i
10-membered mono-, bi- or spirocyclic nonaromatic ring which may include
from 0 o 3 hetercatoms selected from the group of oxygen, nitrogen and
sulfur, where the ring system may additionally be substituted by one or more
of the foliowing substituents: F, CFs, (C4-Cgl-alkyl, O-(C4-Cgj-altkyl, (C+-Cs)-
alkoxy-{C1-Cy)-alkyi, hydroxy-{C4-Cs}-alkyl, oxo, CO(RE4), hydroxyl;

R61, R62, RE3, R64
are each independently H, (C4-Cg)-alkyl,

where, in the case that X = C(R43)(R43")
L3 is C(RB2)(RE3)O, and
B is g 4- to 10-membered mono-, bi- or spirocyciic nonaromatic ring which

includes from 1 to 3 heteroatoms selected from the group of oxygen, nitrogen

and suifur, where the ring system may additionally be substituted by one or
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R27 and R28, R29 and R30, R31 and R32 each independently form,
optionally together with the nitrogen atom to which they are bonded, a

5-6-membered ring which, apart from the nitrogen atom, I
iMER A8 P44 e heteroatom from thE ¢ group of NH, N- (éﬁ@?ﬁ%é}%ﬂosmo
oxygen and sulfur; L1 is C(R34)(R35), C(R36)(R37)C(R38)(R39),
(C3-Cakeystankdl i sptivnalhstRemayrhe oingtl o paref thedR3,) R8I, (C--

R36, R37, R38 Or dicals, a -6 ed
Ro4. RIS e ey O B e B S N ek Ry
WO 2009/021740 -4- PCT/EP2008/006700 R3, R4, R5 are each

%p‘é'@gt Bq}{d_s' gf’ @1' "Df&rrlm%"l g{r% nh@@eqw tQa@ﬁI??e T(Qvecgﬁ ﬁ‘”ﬁﬂwed
-(C1-Co)-alkyl, O-(C1-C4)-alkoxy-(C1-C4)-alkyl, (C1-C6)-alkyl,

@mmwdﬂﬁgggom@g)ag compared wit structuralfy similar tompounds with
MCH-antagonistic action (especially in physiologically relevant bufier systems)

coupled with simulfaneously high activity. Moreover, preferred inventive
compounds are notable for low biockage of the hERG channel. Furthermore,
preferred inventive compounds have an improved metabholic stability as compared

with prior art compounds.

The alkyi, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4, R5, R6,
R&’, R7, R7, R8, Rg, R10, R11, R12, R13, R14, R15, R16, R17, R18, R18, RZ0,
R21,'"‘F{22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33, R34, R35,
R36, R37, R38, R39, R40, R41, R42, R43, R43", R44, R45, RB4, R55, R56, R57,
R58, RAY, R60, R61, R62, RE3, R64 may be either straight-chain, branched
and/or optionally substituted by substituents such as (C-Cy)-alkoxy or halogen.
This alsc applies when the alkyl, alkenyl and alkyny! radicais are 'part of another
group, for example part of an aikoxy group (such as (Cq-Cyl-alkoxy-(C1-Cs)-alkylh)).
Suitable halogens are fiuorine, chlorine, bromine and iodine, preferably fiuorine,

chlorine and bromine, particularly preferably fluorine.

Examples of alkyi groups are: methyl, ethyl, propyl, butyl, pentyl, hexyi, heptyl and
octyl. inctuded therein are both the n-isomers of these radicals and branched
isomers such as isopropyl, isobutyl, isopenty!, sec-butyi, teri-butyl, necpentyl, 3,3-
dimethylbutyi, etc. Unless stated otherwise, the term alkyl additionally alsc
includes alkyl radicais 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 (C4-Cq)-alkoxy or halogen. Examples of alkyt groups substituied by halogen are
fluorinated alky! groups such as CFj; CHFz, CHoF, 3-fluoroprop-1-yl, 2,2.1,1-
tetrafiucroethyl. It is moreover possible for the additional substituents to appear in
any desired position of the alkyl radical. Uniess defined otherwise, the alkyl

radicals are preferably unsubstituted.
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R40, R41, R42 are each independently H, (C1-0B)-alkyl; or R40 and R41
10 each independently form, optionally together with the nitrogen atom to
WhICh they are bonded, a 5-6-membered ring which, apart from the

4191ay also include 0-1 fdrther heteroatom ot t ﬁg%@gﬁ{gwﬂo
NH N- (Cl C6) alkyl, oxygen and sulfur; 15 X is 0, C(R43)(R43'); R6,

e n d
S A M S S )

optidrrlty'eks; (R lsBiGE . Bkt 15 e B B PRI (RMse Ay cloalky!

has at least 3 carbon atoms. Examples of cycioalky! radicals are: cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexy!, cycloheptyl, cyclooctyl, cyciononyl and
cyclodecyl. Polycyclic ring systems are also possible where appropriate, such as
decalinyl, norbornanyl, bornanyl or adamantanyl. The cycioalkyl radicals may be
unsubstituted or optionally substituted by one or more further radicals as listed by
way of example above for the alkyl radicals. Unless defined otherwise, the

cycloalkyl radicals are preferabiy unsubstituted.

Exampies of alkenyl and alkynyl groups are: vinyl, 1-propenyl, 2-propenyl {(aliyl},
2-butenyl,  2-methyl-2-propenyl,  3-methyl-Z-butenyl,  ethynyl,  2-propynyl
(propargyl), 2-butyny! or 3-butynyl.

Cycloalkenyl means in the context of the present application cycioalkenyl radicals
and cycloalkenylaikyl radicals (alkyl which is substituted by cycloatkenyl), which
comprise at least three carbon atoms. Exampies of cycloalkenyl are:

cyciopentenyl, cyclohexenyl, cycloheptenyl and cyclooctenyt.

The alkenyl radicals and cycioalkeny! radicals may have one to three conjugated
or non-conjugated double bonds (i.e. also alkadienyl and alkatrienyl radicals},
preferably one double bond in a linear or branched chain. The same applies fo the
triple bonds for alkynyl radicals. The alkenyl and alkynyl radicals may be
unsubstituted or optionally substituted by one or more further radicals as listed by
way of example above for the alkyl radicals. Uniess defined otherwise, the alkeny]

and alkynyi radicals are preferably unsubstiiuted.

Aryl refers in the present invention fo radicals which are derived from monocyciic
or bicyclic aromatic compounds comprising no ring heteroatoms. Where aryl refers
to systems which are not monocyclic, the saturated form (perhydro form) or the
partly unsaturated form (for example the dihydro form or tetrahydro form) is aiso
possible for the second ring when the respective forms are known and stable. The
term aryl alsc inciudes in the present invention for example bicyclic radicals in

which both rings are aromatic and bicyclic radicals in which oniy one ring is
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R44, R45 are each independently H, (C1,-C8)-alkyl; A is a 5-6-membered
aromatic ring which may include up to 2 heteroatoms 30 selected from

the group of nitrogen, oxygen and sulfur, and may be substituted by one
oMY &Bbstituents H, F, CI, BE I, OH, CF3, NO2,PFONEBEIP$/006700
0O-(Cr0O6)-alkyl, O-(C1-C4)-alkoxy-(C1-C4)-alkyl, (C1-C6)-alkyl,

N(BRAHR IR s GH pé?gj(g(%)g!?ﬁg HHRSBHRURI D UBED htneny,

WO 2009/021740 .5- PCT/EP2 06700 in the case that L2 = a bond,_
ClOiE AP BRSOMe dEeRM ofho 'stlstitife SR RNAR B jdress  defined
cotainisg ohe airivoeleaientsdramibaigroupafcaitben ardyniksogertjsoarly

?f 9-t 1O-m%rt1f11bﬁred bicyclic ring overall; 5 R54, R55, R56,
;%%,el{%?@ %759@3%06[ are each independently H, (C1-C8)-alkyl; or R54 and
R55, R56 and R57 each independently form, optionally together with the
Niteag R AtomtehifBan radicals derived from monocyciic or bicyclic aromatic
compounds which comprise ring heleroatoms, preferably N, O or S, Otherwise, the

statemenis made about aryl radicals apply to hetercaryi radicais.

A “tricycle” means sfructures having 3 rings which are linked together by more
than one bond. Examples of such systems are fused systems with 3 rings and

spirocycles with fused-on ring system.

A polycyclic group (bi-, tri- or spirocyclic ri’ﬁg structure) means in the context of the
present application a group which is derived from spiranes, fused ring systems or
bridged ring systems. The spiranes are notable for two rings having oniy one
carbon atom in common and the ring planes of the two rings being perpandicular
to one another. In the fused ring systems, two rings are finked together in such a
way that they have two atoms in common. This type of linkage involves an “ortho
fusion”. Bridged ring systems are ring systems having a bridge of carbon atoms

and/or heteroatoms between two nonadjacent atoms of a ring.

A “chemically viable radical” means in the context of the present invention a
radical which is stable at room temperature and atmospheric pressure. in the
context of the present invention, a “chemically viable radical” in the definition of
grou_p A in compounds of the formula | preferably means groups which have no

heteroatom-hsteroatom 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 parlly unsaturated. in this connection, a partly
unsaturated ring according io the present application has one or, where
appropriate, a piurality of double bonds, but the partly unsaturated ring is not
aromatic. The term “nonaromatic” in the context of the present appiicaticn also

includes “nonhetercaromatic” rings.
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10 they are bonded, a 5-6-membered ring which, apart from the nitrogen
atom, may also include 0-1 further heteroatom from the group of NH,
N-(Ci-C6)- alkyl, oxygen and sulfur; L3 is a bond or a linker having from 1
/% 2ROABEE Wnere the members aré 715 selected from Wﬁgg 08/006700
consisting of 0, S, SO2, N(R61), CO, C(R62)(R63), C=C, to give rise to a
chemically viable radical, and the linker does not have any 0-CO or COO
roups; B is (C1-C6)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl,
EE)&‘?&%WE@%‘%)Q&W}C%\"@LE B ERGPEE RionBIe BRSPS GREetry- The
namagoomakcaingavisichumayrsiutersOrframid io S befaroatdtheisetectiethies,

fr he aroupn.of itr where the ring. system:
R B e T R A TR o
CiBeEeresRaly Peesert- g riny e neameaysakekipeea iemafiryprms of the
hoesHRY G5l 2 Metliern %0, GRERE 4o XyHb A1 bR & ReR BGAnown
are each independently H, C&-C$r)-alkyl; where, in the case that X =
é‘@ﬁ%@?@ Eiﬁ‘}? % not exgressﬂy esclibed in some cases.

Pharmaceutically acceptabie salts are, because their solubility in water is greater
than that of the initial or basic compounds, pariicuiarly suitable for medical
applications. These salts must have a pharmaceutically accepiabie anion or
cation. Suitable pharmaceuiically acceptable acid addition salis of the compounds
of the invention are salis of inorganic acids such as hydrochlioric acid, hydrobromic
acid, phosphoric acid, metaphosph&ric acid, nitric acid and sulfuric acid, and of
organic acids, for exampie acetic acid, benzenesulfonic acid, benzoic acid, citric
acid, ethanesuifonic acid, fumaric acid, gluconic acid, giycolic acid, isethionic acid,
lactic acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic
acid, p-foluenesulfonic acid and tartaric acid. Suitabie pharmaceutically acceptable
basic salts are ammonium salts, alkail metal salis (such as scdium and poiassium
salis), alkaline earth metal salts (such as magnesium and caicium salis) and salts
of trometamol (2-amino-2-hydroxymethyi-1,3-propanediol), diethanolamine, lysine

or ethyienediamine.

Salis with & pharmaceutically unaccepiable anion, for example triffuoroacetate,
likewise belong within the framework of the invention as useful intermediaies far
the preparation or purification of pharmaceutically acceptable salts and/or for use

in nontherapedutic, for example in vitro, applications.

The term ‘“physioicgically functiona! derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formuia | of the invention,
for example an ester, which on administration to a mammal, for example a human,
is able io form (directly or indirectly) a compound of the formula | or an active
metabolite thereof.
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30 L3 is C(R62)(R63)0, and B is a 4- to 10-membered mono-, bi- or
spirocyclic nonaromatic ring which includes from 1 to 3 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, Whertg the rin

é%fé?ﬂqwgﬁ‘émtionally be substitut’e?ioo'y one or WO 20009% ;EL%%O 006700

PCT/EP2008/006700 more of the following substituents: F, CF3,
E%Q&B?é&%%%ﬁ%id@)déugﬁgé%a@ﬁ)Tdﬁdzlﬂ%@'ﬁ%@ﬁs}h '@*kﬁﬂea compr?unds of
roxy-(C1-C4)-alkyl, oxo, R64), hydroxyl. The compaunds qf the
B TP BAATET B ﬂg\s?éeamrﬁp st 8@%@3\&%‘3’[“8“- Bul.
adisdodse Niddid .aSuchmpaied et Steucterzitlyligadilancanipounommeitind of the
%95!{95“?‘99@&%‘8 8‘8&@@_?ﬁ%ﬁ%ﬁl%%@%@éﬂ%@'%&@'evam buffer
systems) coup eJ with“simultaneously high activity. Moreover, preferred
inventive compounds are notable for low blockage of the hERG channel.

Fuithermesandar eferepiarentiviegempasinsshaatoan HHIpreyecueRbeke for
stability as compared 1o with prior.art compounds. The alkyl, alkenyl an
R at e TR S BB T, REVRD e AL R ous
RSMRIPRIG; RAMPRIRISRABIRLMVRIERLEI0RY withirg, tRel JreRmovork of the
invention and are a further aspect of the invention. '

All references to “compound(s) of formula I” hereinafter refer to compound(s) of
the formula | as described above, and their salts, solvates and physiologically

functional derivatives as described hersin.

é

If radicals or substituents can occur more than once in the compounds of the
formula i, they may each independently be defined as specified and be the same

or different.

The symbols in the formula | are preferably each independently defined as follows:

R1, R2
are sach independentiy H, (C4-Cg)alkyl, (Cq-Cs)-alkoxy-(C1-Ca}-alkyl, (Cs-
Cg)-atkenyl, (Cz-Cg-alkynyl, CO(RS}, (CR10)R11))q-R12,

CO(C(R13)}R14))-R15, CO-O(C4-Cgl-alkyt, CO(CRI3)R14)HNRIGHR1T),;
R1 is preferably:
H, (C4-Cg)-alkyl, (C(R10)R11))~-R12, (C+-Cy)-alkoxy-(Ci-Caj-alkyl, (Cs-Cegl-
alkenyl, (Ca-Csj-alkynvi, CO-(C-Cg)-alkyl, CO-0O(C+-Cy)-alkyl,
CO(CRI3I}R14)N(RIGHRIT);
R2 is preferably.
(C-Cglalkyl, (CR10)(R11))—R12, {C+Cy)-alkoxy-(Ci-Culalkyl, (Cz-Cs)-
atkenyt, {C2-Cg)-alkynyl;

or

R1 and R2, together with the nitrogen atom tc which they bonded, form a 4- ¢

10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
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R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33,

R34, R35, 15 R36, R37, R38, R39, R40, R41, R42, R43, R43', R44, R45,
R54, R55, R56, R57, R58, R59, R60, R61, R62, R63, R64 may be either
SWQ@W@I’%ﬁ?ﬁ?anched and/or optibFféITy substituted by gﬁﬁég 11} t8/006700

such as (C1-C4)-alkoxy or halogen. This also applies when the alkyl,

alkenyad alkynykiasicals,are R A RMIASS 1RHRL R EXAMPIEPAtAT the
an alkoxy group (such as (Cl-Crg})-alkoxy-(Cl-C4)-aIkyI)). 20 Suitable

halog8FRURR' frswRe, RHRHRASHSHINe WRE MR Shrsteralny Racysiem may
chlorinedtishbiignises pattiotderlyyprefetabir fluaiFineC Exatplrs afkalkyC,-Cq)-

methyl, ethwl, I, but tyl heptyl |
ol G 3 o s e A O MR -Cor
25 isoftets axeh A3 (BopropRNESBURZ o perriph e & BIRABrt iR ) CO(C-

neopeniyld,d dimetnibutyb &io,idnlessaigted otherwise, the term alkyl
additionally also inclﬁiﬁil%l radicals which are unsubstituted or

option AR SERHSLRRES F* more further radicals, for example by 1, 2,
3 or 4(ideipaliof, difERI00RUIGRIR SACH (T BIOAY-4lkeRy) altyalogeR 1 and

Exam%sstgéé\‘#éd grevps.svbstiited By Aalogen ﬁ{%%é'%ﬂ@éé%%yé 410

groups such as CF3, CHF2, CH2F, 3-fluoroprop-1-yl, 2,2,1,1-
10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen,
may include from 0 to 2 additional heterocatoms selected from the group of
oxygen, nitrogen and suifur, where the heterocyclic ring system may
additionally be substituied by F, Ci, Br, CFj, (C4-Cg)-alkyl, O~(C+-Cp)-alkyl,
{Ca-Cgl-cycioalkyl, (Cq-Cyl-aikoxy-(Cy-Calalkyi, hydroxy-(C+-Cs)-alky!, oxo,
CO(R18), hydroxyl, N(R22)CO(C,-Cgl-alkyl, or SO2(C+-Cg)-alkyl;
most preferabiy, R1 and R2, together with the nitrogen atom to which they
are bonded, form a 4~ to 10-membered mono-, bi- or spirocyciic ring which,
apart from the nitrogen atom, may include from 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, CFs,
(C1-Cg)-aliyl, O-{C+-Cg-aikyl, (C3-Cslcycioalkyl, (C1-Cyl-alkoxy-(Cq-Ca)-alkyl,
hydroxy-(C1-Cgl-alkyl, oxo, CO(R18), hydroxyl, N{R2Z2}CO(C:-Cgj-alkyl, or
SO2{C4-Cslralkyt;

R10, R11
are each independently M, (C1-Cgl-alkyl, hydroxy-(C4-Col-alkyl, F, OH;

RO, R13, R14, R16, R17, R18, R18, R20, R21, RZ2Z2, R23, R24,
are each independentiy H, {(C,-Csj-atkyl;

or

R16 and R17, R23 and R24
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 include G-1

further hetercatom from the group of NH, N-{C4-Csj-alkyl, oxygen and sulfur;
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tetrafluoroethyl. It is moreover possible for the additional substituents to
appear in any desired position of the alkyl radical. Unless defined
otherwise, the alkyl radicals are preferably unsubstituted. WO

H8699926740- PCT/EP2008100678H " Cycloalkyl mearfSh Hie?BBRR%E700
of the present application cycloalkyl and cycloalkylalkyl (alkyl which is in

tk{r i spbstituted by cualgalky) s wherescyclealindehas at lgast 3 garbon

atoms. Examples of cycloalkyl radicals are: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and 5
gyclodecyl. Polycyclic ring systems are also possible where appropriate,

such as. degalinyl, norbornanyl..bo r ._Fhe_cveloalkyl
ey SRR B O (o AL by GRER 0 B

stituted by one or mor

furthef hadic8 82t N5 NP 6F ekaniie! abbiRAOK S Ik KR 30),
Unlesggigtined oshgiwiseothenayslodlkdradicalsargpneafgiablihg which may
unsubstituted. 10 Examples of alkenyl and alkynyl groups, are: vinyé
1-profBRG 2o et alits S BTtE AR RE A b berghne <. and the
3-methwii22+iauteryhdetimgnyla? qurapynidrther substituents such as F, Cl, Br, OH,
CFas, NOy, CN, OCF;, oxo, O-{(Cq-Cglalkyl, (Cs-Ca)-alkoxy-(C4-Cyj-alkyl, S-
(C1-Ce)-alkyl, {Ci-Cgi-alkyl, (Cr-Csl-atkenyl, (Cs-Ce)-cycioalkyl, O-{C3-Csg)-
cycioatkyl, {Cs-Cg)cycloatkenyt, O-{C3-Cg)-cycloalkenyl, {C-Cs)-alkynyi,
N(R31)}R32), COO{R33), SO,(Ci-Cs)alkyl and COOH;
preferably H, OH, F, O-{Cs-Celalkyl, N(R26)YCO(C4-Cslalkyl, S0x(C1-Cs)-
alkyl, 3-12 membered mono-, bi- or spirocyclic ring which may contain one o
three heieroatoms from the group of N, O and §, and the 3-12-membered
ring may contain further substituents such as F, Ci, Br, OH, CFs, NO2, CN,
QCFs, oxo, O«{Cq-Cglalkyl, (C1-Cs)-aikoxy-(Ci-Cq)-alkyl, (C:-Cgl-alkyl, (Cop-
Ce)-alkenyl, (Co-Cel-alkynyl, N(R31)(R32) and S02(C4-Cg)-alkyt;

R25, R26, R27, R28, R29, R30, R31, R32, R33
are each independently H, (C,-Cgj-atkyl;

or

R27 and R28, R29 and K30, R31 and R32
each independently 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 include 0-1 further heteroatom from the group of NH, N-(C;-Cs}-

atkyl, oxygen and suifur;

L1 is C(R34)}(R35), C(R36YRIT)C(RIBYR38), (Cs-Cs)-cycloaikyl;
preferably C(R34)(R35);
optionally, R1 may be joined o one of the R34, R35, R3€, R37, R38 or R3¢

radicais, so as to form a 5-6-membered ring;

R34, R35, R36, R37, R38, R3Y
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(propargyl), 2-butynyl or 3-butynyl. 15 Cycloalkenyl means in the context
of the present application cycloalkenyl radicals and cycloalkenylalkyl

radicals (alkyl which is substituted by &cr:\l/tcloalkenyl), which_comprise at
1%t 2APELEATABN atoms. Examples oftycloalkenyl are: ggggf,%;ﬂgﬁggpsmo

cyclohexenyl, cycloheptenyl and cyclooctenyl. 20 The alkenyl radicals and

cycloalkepybiglicamaniiasaene e conjugated or

non-conjugated double bonds (i.e. also alkadienyl and alkatrienyl
radicals), preferably one double bond in a linear or branched chain. The
sapeapRlies to the triple bonds for alkynyl radicals. The alkenyl and

alkynyl radjcals may h sybsti 0 jopally,substitute, ORE A ~ |
more Pur(retﬁgﬁra‘tﬁlg sné% i%lg%e%’b%y ?ée\%%y(c%xgﬁsﬁlg %ﬁo%}g'foé}!%’a ky(/?1 Co)

radicadéyUnless-definededterwise;(theCalkekipkvatier atkyaitadicals are-alkyl,
preferaby saslrsttuted Aas yefers in the present invention to radicals

Comp G T P REFRRE W ere Gy Froferé. 2010 Syete g ek
are naOMOnedychg;(heGataliate (fofin-GgeyhydtdGoita)-olktthe partly
unsatyraied o o SXAmRE G diydiodor gr leFayreiEmys dlse,)
alkyl, (C+1-Cy)-alkoxy-(Cq-Cy)-alkyl, (C4-Ce)-alkyl;
even more preferably each independently H, F, Cl, O-(C+-Cg)-atkyl, (C1-Cé)-
alkyl;
very especially preferably H;
where preferably at least two or all R3, R4 and R5 radicals are H;

R40, R41, R42
are each independently H, (C,-Cg)-alkyl;

or |

R40 and R41
each independently 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 include 0-1 further hetercatom from the group of NH, N-(C4-Cg)-

alkyl, cxygen and sulfur;
X is O, C(R43)(R43');

RE, RE', R7, R7', R43, R43’
are each independentiy H, F, (C+-Cg)-alkyl, OH, O-(C+-Cs)-alkyl;
preferably H;

or
R6E and R8’, or R43 and R43 together are oplionally oxo;

R8 s H, (C1-Cg)-atkyl;
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possible for the second ring when the respective forms are known and
stable. The term aryl also includes in the present invention for example

bicyclic radicals in which both rings are aromatic and bicyclic radicals in
WHi R&ahEfing is WO 20091021740--8 - PCTIEP2008fHUER3G08/006700
aromatic. Examples of aryl are: phenyl, naphthyl, indanyl,

,2-dihydron p(?réga% L l-dihydronaphthenyl, indenyl or
%%,3,%&%@9 r nzg'g ll%hﬂilglf.l’umess defined otherwise, the aryl radicals
are preflrRiBRymhsoRsStituted. Aryl is particularly preferably phenyl or
naphthyl. 5 Heteroaryl radicals mean radicals derived from monocyclic or
bicyclic aromatic compounds which comprise ring heteroatoms,
p%yf%réé N, 0 or S. Otherwise, the statements made about aryl radicals
apply sochestenaanybeadiestls. H.o By ~Higgdte!, means structures having 3
rings which are linked together by more than one bond. Examples of such
s%stems are fused systems with 3 rings and spirocycles with fused-on

rihg SyStBrA-GIRTRSTERC GRS NG WS ey N HiFg iR arp teroatoms

meangdi:thgicaptextdf theup of niirogen, oxygen and sulfur, and may be
substituted by one or more of the substituenis H, F, Cl, Br, |, OH, CF3, NO,,
CN, OCFj;, C-(Cy-Cg)-alkyl, O-{C1-Cy)-aikoxy-(Ci-Cy)-alkyl, (C1-Cs)alkyl,
N(R54)(R55), S0.-CHz;, CON(REE)(RH7), N(RH8)CO(REY), CO(REGO);
preferably H, F, Cl, Br, I, OH, CF3, NO;, CN, OCF3;, O-{C4-Cg)-alkyl, {C1-C4)-
alkoxy-(C+-Cy)-alkyl, (C4-Ce)-alkyt; more preferably H, F, Ci, Br, CFz, CN,
OCF3, O-(C+-Cgl-alkyl, {C1-Cyq)-altkoxy-(C+-Cy)-alkyl, {(C+-Cg)-alkyl;, even more
preferably H, F, Cl, O-(C+-Csl-alkyl, (C1-Cs)-alkyt; very especially preferably
H;
the 5-6-memberad aromatic ring is preferably selected from the group

consisting of

oU Oy O

more preferably

N
Y e B

in the case that L2 = a bond, C{OINRE& may be joined to an ortho substituent of A
via a bridge containing one or fwo elements from the group of carbon and
nitrogen, so as to form a 8- {o 10-membered bicyclic ring overali;

the bridge preferably contains two carbon eiements, so as to form an
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15 present application a group which is derived from spiranes, fused ring
systems or bridged ring systems. The spiranes are notable for two rings
havin%énly one carbon atom in common and the ring planes of the two

rifYg3 ﬁ@%ﬁﬁ%ndicular to one another. In the fused rina%wgﬁ@QWQG'mo

rings are linked together in such a way that they have two atoms in

commap,, [RARE Of SraRedRYAlYRSIRBnerHie 4 fusion™ Bridged ring

systems are ring systems having a bridge of carbon atoms and/or

heteroatoms between two nonadjacent atoms of a ring. A "chemically

vizie padicabsnreEn REstREseoRtext of the present invention a radical

which is stable. at room temperature and atmospheric pressure, in the 25
e

context of the b?e%%%rt] v mYc’aIIy viable radical" in the

definition of group A in compounds of the formula | preferably means

OrOlPsWhieh hase g deteroatom-heteroatom bonds between the
individual members of the %aoups,. A "nonaromatic’ ring means in the
[

contextT tHE R et B Ca R RN 55 A e = i T ErORN AR Thig vhich

or partbeyrmathmmﬂ, I ﬁqﬁ:‘srqemmomr@ parity, apsatﬁmtetﬂweim\grogen atom,
accor t§‘§§§ ! %?(?S%?RBH%P% 35055 Yo NRLEGRRPIPHRE 1R (C,-Co)-

plurality of onds, but the partly unsaturated ring is hot
alkyl, oxygen and sulfur;

L3 s a bond or a linker having from 1 to 4 members, where the members are
selected from the group consisting of O, S, SOz, N(R81), CO, C(RE2}RE3),
¢ CzC, to give rise to a chemically viabie radical, and the linker does not have
any O-CO or COO groups;
preferably a bond or a linker having from 1 {o 4 members, where the
members are selected from the group consisting of O, N(R61), CO,
C(RB2)(R63), to give rise to a chemically viable radical, and the linker
does not have any O-CQO or COO groups;
more preferably a bond, O, C(R62){RE3)O;

B is {Cs-Celalkyl, (C+-Cu)-alkoxy-{C1-Cu)-alkyl, hydroxy-(C+-Cslalkyl, a 3- to 10-
membered mono-, bi- or spirocyclic nonaromatic ring which inciudes from 0
to 3 heteroatoms selected from the group of oxygen, nitrogen and sulfur,
where the ring system may additionally be substituted by one or more of the
foliowing substituents: F, CFj, (C4+-Cs)-alkyl, O-(C4-Cg)-alkyl, (C+-Cs)-alkoxy-
(C1-Ca)-alkyl, hydroxy-(C+-Cyq)-alkyl, oxo, CO(R64), hydroxyl;
preferably a 4- to 6-membered nonaromatic ring which inciudes from 1 to
2 oxygen atoms, where the ring sysiem may additionally be substituied by
one or more of the following substituents: ¥, (C4-Cg)-alkyl, O-(C4-Cg}-alkyi,
(C1-Cq)-alkoxy-{C1-Cy)-alkyt, oxo, hydroxyl, preferably (C4-Cgj-alkyl or
hydroxyi;

{he combined element B-L3 is more preferably

selected from the group of



10

aromatic. The term "nonaromatic” in the context of the present application
also includes "nonheteroaromatic" rings. WO 20091021740 -9-
PCT/EP2008/006700 The compounds of the formula I m
Mezggﬂig?gﬁcasymmetry. The co'rﬂgo'unds of the formﬁéﬁ%ﬁmgﬂ%smo
therefore exist in the form of their racemates, enantiomer-enriched
mixtures, pure enantiomers, diastereomers and mixtures of ‘

ers. The preén%h\?eﬁgon engom all these igome|
forms of thg compounds-efthe formula | Jhese isorneric mays%e
obtained by known methods, even if not expressly described in some
cases. Pharmaceutically acceptable salts are, because their solubility in

water is greater, 10 tha of.the initial S ompouM@larly
suitab MC@I ap%ﬁg;tt' ns. These salts must kave a ~g

pharma cally accepta &anion or cation.Suitable pharmaceutically
acceptable acid addition salts of the compounds of the invention are salts
of inorganic acids such as hydrochloric acid, hydrobromic acid,

phosphori¢ acid, metaphesphgric acid, nitt I sulfurj i %of
15 orgagic arids, for example acetic acid, benzenesulfonid acid, |benzoic
acid, citric SN O

: O O :

preferably

more preferably

i

R61, Rb2, RE3, Re4
are each independentiy H, (C:-Cg)-alkyl;

where, in the case that X = C(R43)(R43"}

.3 is C(RB2)(RE3}0O, and

B s 2 4-.to 10-membered mono-, bi- or spirocyclic nonaromatic ring which
includes from 1 to 3 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, CF3, {C+-Cg)-alkyl, O-{C1-Cg}-alkyl, (C:-
Caj-alkoxy-{C+-Cq)-alkyl, hydroxy-(C+-Cy)-alkyl, oxo, CO{RB4), hvdroxyi.

A particular aspect of the invention is that of compounds of the formuia |
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acid, ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid,
isethionic acid, lactic acid, lactobionic acid, malefic acid, malic acid,
methanesulfonic acid, succinic acid, p-toluenesulfonic acid and tartaric

¥/ 280831 fRarmaceutically acceptable basic salts areGHirhgARRPOE700
salts, alkali metal salts (such as sodium and potassium 20 salts), alkaline
earth metal salts (such as magnesium and calcium salts) and salts of
trometamol (2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine,
lysine or ethylenediamine. Salts With a pharma%éutically unacceptable
anion, for example trifluo etate, 25 ikéwi@d; belong within the

framework of the iffventic intermediages for the preparation or
purifi¢iition et pharmace ble salts and/or for use in
nontherap for example in vitro, ap%ﬁcations. The term

hysiologically functidhal derivative” used herein refers to any 30
p%ysiérl%gically tolétated derivative of a compound of the formula | of the
invention, fdr'example an ester, which on administration to a mammal, for

example a human, is able to form (directly or indirectly) a compqund of
DA BRI e kOO BFLORE a7 sack <2 GBHRea 5.2

and

R,R,R", R”
are each independently M, F, C!, Br, |, OH, CF;, NO3, CN, OCF3, O~{Cy-Cs)-
alkyl, O-(C1-Cas)-alkoxy-(C:-Cy)-alkyl, (C1-Cs)-alkyl, N(R54)(R55), SO:-CH,
CON(R5B)(R57), N(R58)CO(R59),.CO(REBO);
preferably each independently l:i F, Ci, Br, |, OH, CF4, NOs, CN, OCF35, O-
(C4-Ce)alkyl, (Cq-Ca)-alkoxy-(Cq-Cal-alkyl, (C:-Cal-atkyl;
more preferably each independently H, F, Cl, Br, CF3, CN, OCF3, O-{C4-Cg)-
alkyl, (C4~Cjs)-alkoxy-{C4-Ca)-alkyl, (C1-Cg)-alky!;
even more preferably each independently H, F, Ci, O-(C4-Cg)-alkyl, (C+-Cs}-
alkyt:
very especially preferably H;

.3 is CHO;

B is & 4- to 6-membered nonaromatic ring which includes from 1 to 2 oxygen
atoms, where the ring system may additionaliy be substituted by cne or more
of the following substituents: F, (C4-Cgl-alkyl, O-(C+-Cg)-alkyl, {C1-Cs)-alkoxy-
(C4-Cs)-alky!, oxo, hydroxyl, preferably (C,-Cg)-alkyt or hydroxyl;

the combined element B-1.3

is preferably selected from the group of



WO 2009/021740 _10- PCTIEP2008/006700 Physiologically functional
derivatives also include prodrugs of the compounds of the invention, as
described, for example, in H. Okada et al., Chem. Pharm géﬁ#%?# %26 00
m&o%%ﬁﬁ%’drugs can be metabomed invivo to a coﬁ\% Qo7
invention. These prodrugs may themselves be active or not. 5 The
compounds of the invention ma also exist in varlous polymarphous
formsfor ple as amor ho and st onmo pho S fo s. All
polymarphéous forms of ompound thé invefttion b Wlthln the
framework of the invention and are a further aspect of the invention. 10
All references to "compound(s) of formula I" herelnafter refer to
compoupd(s) of the for | as.describe and th ir saits, "0
solvat@@ and ph @ologl ally functmnal d%\ia ves a3 desc @ed herein. 15
If radicats-@¥ substituents c@® occur more tial once in the compounds of

the formula I, they may each independently be defined as specified and
be the same

more preferabty

especially preferably
o
O .

A further particutar aspect of the invention is that of compounds of the formula lia

F§3 R1
W U"WN\RZ
J\NW\M
B-—-13 ‘ R”
R" la

10 in which the variables R1, R2, L1, R3, R4, R8, R, R”, R", L3 and B are each as

defined ahove.
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or different. The symbols in the formula | are preferably each
independently defined as follows: 20 R1, R2 are each independently H,

C1-C8)-alkyl, (C1-C4)-alkoxy-(C1-C4)-alkyl, (C3- C8)-alkenyl
Sﬂ@-é‘ﬁ# ?%53 ) CO(RY), (C(R10)(R1Byg-R12, CO(C(Rf@%ﬁ%?P&@Q?mO

CO-O(C1-C8)-alkyl, CO(C(R13)(R14))rN(R16)(R17); 25 R1 is preferably:

h é%ﬁ@b@ﬁ)@ul@@é@&(ﬁﬁé)%ﬁgn (Ehtedidkapp(rdsCfiralkytmuia il
(C3-C8)- alkenyl, (C3-C8)-alky CO-(C1-C8)-alkyl, CO-O(C1-C8)-alkyl,
CO(C(R13)(R14))N(R16)(R17);R2 is preferg [S/: 30 (C1-C8)-alkyl,
(C(R10)(R11))g-R12, (C1IC4)-alkoxy-(E1-CH)-alkyl, (C3-C8)- aikenyl,

(C3-C8)-a|kyny/|;j#r3§ and R|2 together with tR2 nitrogen atom to which
they hopded, fo g4

|
|
RE It

in which R1, R2, R3, R4, R8, A, L1, L3 and B are each as defined for formuia |.

In another particular aspect, the invention relates to compounds of the formula IV

R3 =%
/
X\/[\/ L1—N
N \

/\/?J\ 1 N

‘ \\i N = R4
/ 4’ - . r
g =13 Y,

in which R1, R2, R3, R4, X, L1, L3 and B are each as defined for formula |. The
broken line indicates an optional double bond, such that  both

dihydroisoguinolinones and isoquinolinones are encompassed by the formula IV,

The inventive compounds of the general formula | can be prepared analogously to
processes known to those skilled in the art. Suitabie processes for preparing the
inventive compounds of the general formula | are mentioned below by way of
example (see especially methods A, B, C, D, E, 7, G, H, [, J, K, L, M, N, O, P and
schemes 1 to 3).

Preferred embodiments of the steps mentioned, just like the preparation of the
starting substances used in the steps, are known 1o those skilled in the art and are
mentioned by way of exampie in the schemes and methods mentioned, and aiso

examples.

This invention further relates to the use of compounds of the formuia | and
pharmaceutical compositions thereof as MCH receptor ligands. The inventive
MCH receptor ligands are suitable especially as moduiators of the activity of MCH
R1.

The role of MCH in regulating the energy balance has now been well documented
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10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
WO 2009/021740 -11 - PCT/EP2008/006700 atom, may include from O to

3 additional heteroatoms selected from the group of oxygen, nitrogen and
SNFRURORHERS THE heterocyclic ring systBm may addltlona%' L?(&)[ﬁ{;%%
byF Cl, Br CF3, ON, (C1-C6)-alkyl, (C3-Ca)- cycloalkyl, O-(C1-Ca)-alkyl,

z Xm(a%}recﬂvg"ékﬁdeby‘%@(# (G 99&? Alkyh:ox0.1 QR 1es, 396,
R19)(R20), hydroxyl, COO(R21 N(R223r Cl-C6

Yty 57 SO LS A I prhena by T BT nology 2002

(@azrcﬁeau@d (CRIQHERE 1 PerRd2, (xpeGamitkorye(Clagdl diRgE, oF, RB5-511;
ieaEineE I e rpReR alaIIa MG 1ex &R Laged. T
0 1 ered mono-, bi- or spirocyclic ring w |ch apart from the
rmrtisge@ IﬁﬁayfﬁﬁaGdéoﬂﬁrﬁ'iO%B?Jz%aﬂltlonal heteroatoms selected from the

grﬂlé%Oéré)é%%dméﬁ%%nt%%@MUénM@@F@sﬂ@ecB@t%Q@y@Itfeﬂegcmmence
may addltlonally be substituted by F, ClI, ?r CF3, ?1 -C6)-alkyl

@qcc‘ie@@) é”@ @BWWEIO%H@I fé’l Bi4) & Cﬁnﬁ%ft)yan&hnroses and
hyelseaasitGd -@6)alkyl;, dxost al. Nature Medicine 2002, 8, 825-30; Reviews: G.

Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511; Chaki, S. et al., Drug Dev.
Res. 2005, 85, 278-290; Dyck, 8., Drug Dev. Res. 2005, 65, 291-300; Shimazaki,
T., CNS Drugs 2008, 20, 801-11; Drugs Fut. 2007, 32, 808-822).

Compounds of this type are particularly suitable for the treatment and/or

prevention of
1. Obesity

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are
- hyperglycemia,
- improvement in insulin resistance,
- improvement in glucose toierance,
- protection of the pancreatic § celis

- prevention of macro- and microvascular disorders

3. Dyslipidemias and the sequelae thereof such as, for exampie, atherosclerosis,
coronary heart disease, cerebrovascular disorders eic., especially (but not
restricted to) those which are characterized by one or more of the following
factors:

- high plasma trigiyceride concentrations, high postprandial plasma triglyceride
concentrations

- low HDL cholesterol concentration

4, Fatty liver, especially nonaicoholic fatty liver and variants thereof,
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15 CO(R18), hydroxyl, N(R22)CO(C1-C6)-alkyl, or SO2(C1-C6)-alkyl;

most preferably, R1 and R2, together with the nitrogen atom to which they

are bonded, form a 4- to 10-membered mono-, bi- or spirocyclic rin
E)(HQPGTOO

W ROORM T the nitrogen atont, #ay include from 0 %&3/5HaR

heteroatoms selected from the group of oxygen, nitrogen and sulfur,
wherg the 20 heterocyclic ring system may additionally be substituted by
F, CI, Br, CF3, (C1-C6)-alkyl, O-(C1-C6)-alkyl, (C3-C8)-cycloalkyl,
(C1-EaHaNBAIHE,-C4)-alkyl, hydroxy-(C1-C6)-alkyl, oxo, CO(R18),
hydrexHodéR22)COP-CO-alkyl, or S02(C1-C6)-alkyl; 25 R10, R11 are
each independently H, (C1-C6)-alkyl, hydroxy-(C1-C2)-alkyl, F, OH; R9,
R13, R;L4, R16, R17, R18 R19, R20, R21, R22, R21 R24, are each .
iddepeinksntingr (CardiEpakykhigd SPRLPENEROTAER3 4l RDa fepiabolic
optiqpakstegether wath the nitrogen atom to which they are bonded, a

- thromboses, hypercoaguiable and prothrombotic stages {arterial and venous)

- high bicod pressure

. heart falure such as, for example (but not restricted thereto), following

myocardial infarction, hypertensive heart disease or cardiomyopathy

6. Psychiatric indications such as
- depressions
- anxiety states
disturbances of the circadian rhythm
affection disorders
schizophrenia

- addictive disgrders

7. Sleep disorders such as
sleep apnea

- narcolepsy

8. Inflammation disorders such as
inflammatory bowel disease

Crohn's disease

Formulations

The amount of a compound of formula | necessary o achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.001 mg to
100 mg (typically from 0.01 mg to 50 mg) per day and per kitogram of body weight,

for example 0.1-10 mg/kg/day. An intravenous dose may be, for exampie, in the
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5-6-membered ring which, apart from the nitrogen atom, may also include
0-1 further heteroatom from the group of NH, N-(C1-C6)-alkyl, oxygen

“and sulfur; WO 2009/021740 -12 - PCT/EP2008/006700 ¢, r are each

R R9RQEI4P 1, 2, 3, 4, 5, 6; prefefably 0, 1, 2, 3, 4: RS | Fef2UpR/006700
each independently H, OH, F, O-(C1-C6)-alkyl, S-(C1-C6)-alkyl, 0O-phenyl,

5re§ﬁb|@ G EAPERE3)m QB%GQC%QQ& -Grkialen, M@g@)@%?@mmlstered as infusion
CON(R29)(R30), S02(C1-Cb)-alkyl, 3-12-mem e(}e‘%red monao-,

ird F@|é°r|?1%DvVﬁ|éTfFmg?géﬁmaﬁﬂdoﬁgrtﬂaﬁ?eh gigat 8%%&% ﬁ%utxons for
greise alifoBaantS; anditie Brlaxamepibeirechring nayecohtaig, fyhetly from

G Bl B oS ICE A T o 1 o

(d:figceﬁ amylatmfz aByeietyl (3. gyegelealkyf, @Lﬁt@@i@sw@yﬁamﬁw for
(E3ra8kCxrdaplkenyl 19-(G8-6R)- Cé4€d0§|k§§@ybc(@2f@@n@é|ﬁkéﬂ¥| which can be

Fa%?(&%R@? Cﬁ?O(R:SE?Q) SO(%)(({C X%é a algp%OOOHdap q{faerabl H, otlélm tor
) SR, OB DB e BIRg BOo e ey g

neeambsiredronoBS bz 008PINNTytiadhy vick may Goheain Enetﬂme therapy of
the abovementioned conditions, the compounds of formuia | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical
composition with an acceptable carrier. The carrier must, of course, be acceptabie
in the sense that it is compatible with the other ingredients of ihe composition and
is not harmful for the patient’s health. The carrier may be a solid or a liquid or both
and is preferably formulated with the compound as a single dose, for example as a
tablet, which may contain from 0.05% to 95% by weight of the acfive ing%edient.
Other pharmaceutically active substances may likewise be present, inciuding other
compounds of formula . The pharmaceutical compositions of the invention- can be
produced by one of the known pharmaceutical methods, which essentiaily consist
of mixing the ingredients with pharmacologically acceptable carriers and/or

excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,
topical, peroral (for example sublingual) and parenteral (for example
subcutaneous, intramuscular, intradermal or intravenous) administration, although
the most suitable mode of adminisiration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the
compound of formula | used in each case. Coated formulations and coated slow-
release formulations also beiong within the framework of the invention. Preference
is given fo acid- and gastric juice-resistant formuiations. Suitable coatings resistant
to gastric juice comprise celiulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyimethylcelluiose phthalate and anionic polymers of methacrylic acid
and methyl methacrytaie.

Suitable pharmaceutical preparations for oral administration may be in the form of
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15 three heteroatoms from the group of N, 0 and S, and the
3-12-membered ring may contain further substltuents such as F, Cl, Br,
OH, CF3, NO2, ON, OCF3, oxo, O-(C1-C6)-alkyl, ™
(DIRCHPAMIFALC1-C4)-alkyl, (C1-C5Falkyl, (C2- C6)- alk€ﬁ37 [fEP2008/006700
(C2-C6)-alkynyl, N(R31)(R32) and S02(C1-C6)- aIkyI 20 R25, R26, R27, '

R28, R29, R30, R31, R32, R33 ar indep
or%@r?a c‘lJ R S% Q%hdf%38xﬁg§| %8]5%% g‘?’)eﬁéenty@o?gﬁ@é’tg o
oigtitsially aehethamighcamdais oy cle e @mww&wf 283 {Aay: frechepiaeatad of

Srrmenberedhaingenhichg aparkfrom t&ﬁﬁ@fr@@%@éggmmamaﬁpaagm or
0-1 further heteroatom from the gr '(%Of NH, N-(C1-C6)- a]lk [ oxygen .
7!

aRrEaHaRET [SHIREA) (B357C RIS CPR IR
(Gﬁﬁﬁbﬁ‘ﬁwﬂba*kyu, 3spreferably OERBANER35optienaliys Rbymaybesuitable
HSFH Q0691 [j)bere R34 R RARRY R3&PWRRA RIS e $9818nt and

rma 6 mem d ring;
tne carrier (which 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 a liquid 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 moiding a powder or granules of the
compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the compound in free-flowing
form such as, for example, a powder or granules, where appropriate mixed with a
binder, glidant, inert diluent and/or one (or more) surface-active/dispersing
agent{s) in a suitable machine. Molded tablets can be produced by moiding the
compound, which is in powder form and is moistened with an inert liquid diluent, in

a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tabiets which contain at ieast one compound of
formuia | with a flavoring, normally sucrose and gum arabic or tragacanth, and
pastilles which comprise the compound in an inert base such as gelatin and

glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of at least one compound of formuia |,
which are preferably isotonic with the blood of the intended recipient. These
preparations are preferably administered intravenously, although administration
may also take place by subcutaneous, intramuscular or intradermal injection.
These preparations can preferably be produced by mixing the compound with
water and making the resuliing solution sierile and isotonic with biood. Injectable
compositions of the invention generally contain from 0.1 to 5% by weight of the

active compound.
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R34, R35, R36, R37, R38, R39 WO 2009/021740 - 13 -
PCT/EP20081006700 are each independently H, (C1-C8)-alkyl; R3, R4,

R5 are each independently H, F, Cl, Br, 1, OH, CF3, NO2, ON, OCF3,

N Z00B) S tky|, S-(C1-C6)-alkyl, G4C,-C4)-alkoxy-(C PCHEHRHN8/006700
(C1-C6)-alkyl, CON(R40)(R41), CO(R42); preferably each independently

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

(C1-C4)-alkoxy-(C1-C4)-alkyl, (C1-C6)-alkyl, CO(C1-C5)-alkyl; more
groteradiy disch dnaiepeiticendyiiabi, fol reveCran ORI aoF g eouEigrabsyin the
10,k i eCibsalkapotidrnEd) alkyb (ad-66hald-avanmeRrg at ieast one
preferably each independently H, F, ClI, O-(Cl-CGé-aIk gm()aglﬁ%f? alkyl:
T RR Rl e fRTRHD 1. Yo Br ST rBlY AR I or IR, o
anaRplsadicadshateHaniShaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in
the form of ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which can
he used are peirolatum, lanolin, polysthylene glycols, alcohols and combinations

of two or more of these substances. The active ingredient is generally presentin a

concentration of from 0.1 to 15% by weight of the composition, for example from -

0.5 10 2%.

Transdermal administration is also possibie. Pharmaceutical compositions suifable
for transdermal uses can be in the form of single patches which are suitable for
long-term ciose contact with the patient’s epidermis. Such patches suitably contain
the active ingredient in an agueous soiution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% o 15%. A
particular possibility is for the active ingredient to be releasec by electrotranspori
or oniophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986).

The compounds of the formula | are distinguished by beneficial effects on lipid
metabolism, and they are particularly suitabie for weight reduction and for
maintaining a reduced weight after weight reduction has taken place in mammais
and as anorectic agenis. The compounds are distinguished as selective MCH1R
antagonists by their low toxicity, the small effect on metabolizing enzymes and
their few side effects. in particular, preferred compounds of the invention are
notabie for iow blockade of the hERG channel. In addition, preferred compounds
of the formula | are noticeably soluble in agueous systems and thus particularly
suitable for pharmaceutical development. The pharmacological effect is moreover
achieved in in vivo test modeis after oral administration from well-tolerated

vehicles,
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R40, R41, R42 are each independently H, (C1-C8)-alkyl; or R40 and R41
20 each independently form, optionally together with the nitrogen atom to
which they are bonded, a 5-6-membered ring which, apart from the
Q@SSR AT4thay also include 0-1-&fither heteroatom fifaT tRBZHSR(B Q700

NH, N-(C1-C6)- alkyl, oxygen and sulfur; 25 X is 0, C(R43)(R43"); R,
R6', R7, R7', R43, R43' are each independently H, F, (C1-C8)-alkyl, OH,
O-(C1-C6)-alkyl; preferably H; 30 or R6 and R6', or R43 and R43'
togetivermeuspsorrill o xeTIIE e HiiQTR -g8)taRgRpesion09ih 29 e vgioht-
@&Uéﬁ&@@ﬁ%&%@ﬁ@@cﬁve ingredients. Further anorectic active ingredients of this
type are meniioned, for example, in the Rote Liste, chapter 01 under weight-
reducing agents/appetite suppressants, and may also include active ingredients
which increase the energy turnover of the organism and thus isad to weight
reduction or else those which influence the general metabolism of the organism in
such a way that an increased calorie intake does not lead to an enlargement of the
fat depots and a normal calorie intake leads to a reduction of the fat depots of the
organism. The compounds are suitabie for the prophylaxis and, in pariicuiar, for
the treatment of excessive waight or obesity. The compounds are further suitabie
for the prophylaxis and, in particuiar, for the treatment of type li diabetes, of
arteriosclerosis and for normaiizing lipid metabolism and for the treatment of high

-

biood pressure. ¢

Combinations with other medicaments
The compounds of the invention can be administered alone or in combination witir
one or more further pharmacologically active substances which have, for example,
beneficial effects on metabolic disturbances or disorders frequently associated
therewith. Examples of such medicaments are
1. medicaments which lower blood giucose, antidiabetics,

. active ingredients for the treatmant of dyslipidemias,

. antiatheroscierotic medicaments,

. antiobesity agents,

. antinflammatory active ingredients

2
3
4
5
6. active ingredients for the treatment of malignant tumors
7. antithrombotic active ingredients

8. active ingredients for the treatment of high blood pressurs

8. active ingredients for the treatment of heart failure and

10.active ingredients for the treaiment and/or prevention of complications

caused by diabetes or associated with diabetes.

They can be combined with the compounds of the invention of the formula | in

particular for a synergistic improvement in action. The active ingredient
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L2 is a bond, C(R44)(R45); preferably a bond; R44, R45 5 are each
independently H, (Ci-Cg)-alkyl; A is a 5-6-membered aromatic ring which
may include up to 2 heteroatoms selected from the group of nitrogen,
OMEHROSMIR $THlir, and may be subs@futed by one or moRCAfERE008/006700
substituents H, F, Cl, Br, 1, OH, CF3, NO2, 10 ON, OCF3, 0-(Ci-C6)-alkyl,

éﬂﬁlﬁ% E‘?el‘ls(,a%( (Cﬁl%%:@%ﬁ ii%/ %%&?6?g¥alk%|36§% 5534[;)] nigt?% §£ %ECE#?L active
GIHre@F@te‘,\t@m@at@@g@n@@o@@fmb@umwm;@uwwmwm[ty

(GifcR)Alylemare Brefsrablyiih SneddnBinGdeduedN prelafaiion.
O-(Ci-C6)-alkyl, (C,-C4)-alkoxy-(G,-C4)-alkyl, (Ci-06)-alkyl; even more 15

preferably H, F, Cl, O-(Ci-C6)-alkyl, (C,-C6)-alkyl; very especially
mef&r@tﬂyittblm&é -“mpotheredardm aticbingtispreterabhicsel@eted from

ﬂﬂ\ﬁ %QWable&g'wQ%mare mentioned in the Rote Liste 2007, chapter 12; all
weight-reducing agents/appetite suppressants which are mentioned in the Rote
Liste 2007, chapter 1; ali diuretics which are mentioned in the Rote Liste 2007,
chapter 36; all iipid-lowering agents which are mentioned in the Rote Liste 2007,
chapter 58. They can be combined with the compound of the invention of the
formula | in particular for a synergistic improvement in action. The active ingredient
combination can be administered either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality
of active ing::edi@nts are present in Ojne pharmaceutical preparation. If the active
ingredients are administered separately, this can be done simultaneousiy or
successively. Most of the active ingredients mentioned hereinafter are disclosed in
the USP Dictionary of USAN and international Drug Names, US Pharmacopeia,
Rockvitle 20086.

Antidiabetics inciude imsulin and insulin derivatives, for example Lantus® (see
www lantus.com} or HMR 1964 or Levemir® (insulin detemir), Humalog®™ (insulin
lispro}, Humulin®™, \/IAJectW, Sulixen™ or those as described in WO2005005477
(Novo Nordisk), fast-acting insulins (see US 6,221,633), inhalable insulins, for
example Exubera © Nasulin™, or oral insulins, for exampe IN-105 (Nobex) or
Oral-lyn™ (Generex Biotechnology), or Technosphere®™ Insulin {MannKind} o
Cobalamin™  oral insulin, or insulins as described in WQ02007128815,
W02007128817, W02008034881, WQ2008049711, or insulins which can be
administered transdermally;

GLP-1 derivatives and GLP-1 agonists, for example exenatide or specific
formuiations thereof, as described, for example, in W0O2008061355, liragiutide,
taspoglutide or those which have been disclosed in WO 88/08871,
WO02005027978, WO2006037811, WO200603781C by Novo Nordisk A/S, in WO
01/04156 by Zealand or in WO 00/34331 by Beaufour-lpsen, pramiintide acetate
(Symiin; Amyiin Pharmaceuticais), AVE-0010, BIM-51077 (R-1583, ITM-077), PC-

DAC:Exendin-4 {an exendin-4 anaiog which is bonded covalently to recombinant
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CYY~~'"NAYO N SNS 20 N S more preferably in the case that L2 =
a bond, C(O)NR8 may be joined to an ortho substituent of A 25 via a

bridge containing one or two elements from the group of carbon and
WiR38A23 B form a 9- to 10-merAbered bicyclic ring Dvaf&f4hRp/006700
bridge preferably contains two carbon elements, so as to form an WO

fp 10%%@‘9 Lo RGHER l?%lgf?@?é\gx 1§89UIPPLINAREIBE Qvhich is bonded

r0|soqum Imone overall; R54, R55, R56, 57 R58, R59, R60 are
é%ibﬁimléri@rﬁ’d@ﬁﬂWLPQ@l%‘@)%&%h@&ﬁiﬂ}%ﬁ%cﬁﬁ@‘%t%@hﬂa"? GLP-1
qaghidRdependertly formL.roptionally Segaihebwileth® pittogematonmrinciudes

o AT oD ShiBSaf) MG AL b SRR 18" Wenocarrier)
agonists, as described, for example, in D. Chen et al., Proc. Natl. Acad. Sci. USA
104 (2007} 943, those as described in WO02006124529, WO2007124461,
peptides, for example obinepitide (TM-30338), amylin receptor agonists, as
described, for exampie, in WO2007104789, anaiogs of the human GLP-1, as
described in WO2007 120899, WO2008022015, WO2008056726, and oraliy active
hypoglycemic ingredients. |

Antidiabetice alsc inciude agonists of the glucose-dependent insulinotropic
polypeptide (GIP) receptor, as described, for exampie, in WQO2006121860.
Antidiabetics also include the glucose-dependent insulinotropic polypeptide (GIP),
and also analogous compounds, as described, for exambie, in W(32008021560.
Aniidiabetics also inciude analogs and derivatives of fibrobiast growth facter 21
(FGF-21).

The orally active hypogiycemic ingredients preferably include

sulfonyiureas,

biguanidines,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,

PPAR and RXR modulators,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,

glucagon receptor antagonists,

glucokinase activators,

inhibitors of fructose 1,6-bisphosphatase

modulators of glucose transporter 4 (GLUT4),

inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT),

GLP-1 agonists,

potassium channel openers, for example pinacidil, cromakalim, diazoxide, or those
as described in R. D. Carr et al., Diabetes 52, 2003, 2513.2518, in J. B. Hansen st
al, Current Medicinal Chemistry 11, 2004, 1585-1615, in T. M. Tagmose et al., J.
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may also include 0-1 further heteroatom from the group of NH, N-(C1-C6)-

- 10 alkyl, oxygen and sulfur; L3 is a bond or a linker having from 1 to 4

members, where the members are selected from the group consisting of
OB, BD30R(RAN), CO, C(R62)(R63)28=C, to give rise tBaTWEERN68I06700
viable radical, and the linker does not have 15 any O-CO or COO groups;

preferably a bond or a linker having from 1 to 4 members, where th
R Lol Tt el SomLisiR 11 ot 6, hem. 44
CIRG2) (B3 668 givethise: terdicth eavie diBevi alideloadic al, \&iad Hi& inkerand WO

dﬁ@%ﬂ%ﬁ R AMGGS. Q£ OO0 groups; 20 more preferably a bond, 0,
C(R62 R%?)/O; B %%Cl-CG)-élkyl, C1-C4)-alkoxy-ﬂCl-C4)-aIkyI,

raibexinaredient) HRiEh 23-20 15 MEIGERF AT RE12BHWE SpRORGCREhe beta
nefigromatic ring which includes from O to 3 heteroatoms selected from
AR S5 0 3 ks of the following substitiencs .
OF3|lfCGBzatkyl, O-(C1-C3)-alkyl, (C1-C4)-alkoxy-

inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or

glycogenolysis,

moduiators of giucose uptake, of giucose transport and of glucose reabsorption,

modulators of sodium-dependent giucose transporter 1 or 2 (SGLT1, SGLT2),

inhibitors of 11-beta-hydroxysteroid dehydrogenase-1 (11B-HSD1),

inhibitors of protein tyrosine phosphatase 1B (PTP-1B),

nicotinic acid receptor agonists, w .

inhibitors of hormone-sensitive or endothelial lipases,

inhibitors of acetyl-CoA carboxylase (ACC1 and/or ACC2) or

inhibitors of GSK-3 beta.

Aiso included are compounds which modify the metabolism, such as active

antihyperlipidemic ingredients and active antilipidemic ingredients,

HMGCoA reductase inhibitors,

farnesoid X receptor (FXR) moduiators,

fibrates,

choiesterol reabsorpiion inhibitors,

CETP inhibitors,

bile acid reabsorption inhibiiors,

MTP inhibitors,

agonists of estrogen receptor gamma (ERRy agonisis),

sigma-1 receptor antagonists,

antagonists of the somatostatin 5 receptor (SST5 receptor);

compounds which reduce food intake, and

compounds which increase thermogenesis.

In one embodiment of the invention, the compound of the formula | is administered

in combination with insulin.
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(C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl, oxo, CO(R64), hydroxyl; preferably

a 4- to 6-membered nonaromatic ring which includes from 1 to 2 oxygen
atoms, where the ring system may additionally be substituted by 30 one

o @eetaRETllowing substituents=-RBE(C1-C6)-alkyl, O-REHESREAG/V0E6700
(C1-C4)-alkoxy-(C1-C4)-alkyl, oxo, hydroxyl, preferably (C1-C6)-alkyl or

R S L S
~w(ih~an. 26tigeCrMienn whichGtisoC drd BT Préferilsignt potassium channel of
the beta cells, for exampie sulfonylureas, for example tolbutamide, glibenclamide,
glipizide, gliclazide or glimepiride.
in one embodiment, the compound of the formula | is adminisiered in combination
with a tabiet which comprises both giimepiride, which is released rapidly, and
metformin, which is released over a longer period (as described, for example, in
US2007264331, WO2008050087).

In one embodiment, the compound of the formula | is administered in combination

with a biguanide, for example metformin.

in another embodiment, the compound of the formula | is administered in
combination with a meglitinide, for exampie repagiinide, nateglinid or mitiglinide.

tn a further embadiment, the compound of the formula | is administered with a
combination of mitiglinide with a glitazone, e.g. piogiitazone hydrochioride.

in a further embodiment, the compound of the formula | is administered with a
combination of mitiglinide with an aipha-glucosidase inhibitor.

in a further embodiment, the compound of the formuia | is administered in
combination with antidiabetic compounds, as described in WO2007085462,
WQ02007101060, WO2007105650.

in z further embodiment, the compound of the formula | is administered in
combination with antinypeglycemic compounds, as described in WO2007137008.
In one embodiment, the compound of the formula | is administered in combination
with a thiazolidinedione, for example troglitazone, ciglitazone, piogiitazone,
rosiglitazone or the compounds disclosed in WO 67/41097 by Dr. Reddy's
Research Foundation, especially 5-[[4-((3,4-dihydre-3-methyi-4-oxo-2-quinazolinyl-
methoxyjphenylimethyl]-2,4-thiazolidinedione.

in one embodiment of the invention, the compound of the formula | is adminisierec
in combination with a PPAR gamma agonist, for example rosigiitazone,
pioglitazone, JT7-501, Gl 262570, R-483, CS-011 (rivoglitazone), DRL-17564,
DRF-2593 (Balaglitazon), INT-131, 7-2384, or those as described in
WQ2005086804, WO2007060992, WO2007100027, W0O2007103252,
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0000DOO"I"ro 00 more preferably Cr5 O ; R61, R62, R63, R64 are
each independently H, (C,-Cs)-alkyl; where, in the case that X =
C(R43)(R43") 10 L3 is C(R62)(R63)0, and B is a 4- to 10-membered

D o du0Rr $aTocyclic nonaromatic 3mg which includesHO¥rER200B/006700
heteroatoms selected from the group of oxygen, nitrogen and sulfur,

where the ring system may additionally be substituted by one or m8r% of
HRHB ARG Gostit TR B33t -CANEIRP ORES Ey al)Cpo0R 06088,
CA B atByHIC38C 4y <adikops trytiegy WO 2GA)ealkyBBxo, CO(R64), hydroxyl.

A particular aspect of the invention is that of compounds of the formula 11

WO 20091021740 -17 - PCT/EP20081006700
in one embodiment of the invention, the compound of the formula | is administered

in combination with Competact™, a solid combination of pioglitazone

hydrochicride with metformin hydrochloride.

in one embodiment of the invention, the compound of the formuia | is administered
in combination with Tandemact™, a solid combination of piogiitazone with

giimepiride.

in a further embodiment of the invention, the compound of the formuia | is
administered in combination with a solid combination of pioglitazone hydrochioride

with an angiotensin Il agonist, for example TAK-536.

In one embodimeant of the invention, the compound of the formula | is administered
in combination with a PPAR aipha agonist or mixed PPAR alpha/PPAR delta
agonist, for example GWE578, GW-590735, K-111, LY-674, KRP-101, DRF-
10945, LY-518674, CP-000691, BMS-687453, BMS-711939, or those as
described in W02001040207, WO2002096894, WO2005087076,
WQ2007056771, WQO2007087448, WO2007089667, WO2007082557,
WQ02007102515, WQO2007103252, JP2007246474, WQO2007118963,
WQO2007118964, WQ2007126043, WQO2008006043, WO2008006044,
W02008012470, WO2008035389.

in one embodiment of the invention, the compound of the formuia | is administered
in combination with a mixed PPAR alpha/gamma agonisn, for example
naveglitazar, LY-510929, ONG-5129, E-3030, AVE 8042, AVE 8134, AVE 0847,
CKD-50% (lobegiitazone sulfate), MBX-213, KY-201 or as described in WO
00/64888, WO 00/64878, WQU03/020269, W02004024726, WO2007099553,
US2007276041, WO2067085138, WQO2007085136, WQO2007141423,
WO2Z008016175, WO02008053331 or in J.P.Berger et al, TRENDS in
Pharmacological Sciences 28(5), 244-251, 2005.
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R3R1i LI-NROR2 RINR4 B-1-3R"R8R,,, | I in which the

variables R1, R2, L1, R3, R4 and R8 are each as defined above and 5 R,
R', R", R" are each independently H, F, CI, Br, I, OH, CF3, NO2, CN,
OGF200@21786)- alkyl, O-(C1-C4)-alkoxy-(C1-C4)-alkyl| RET/E63QHR{E067C00
N(R54)(R55), SO2-CH3, CON(R56)(R57), N(R58)CO(R59) -CO(R60);
preferab each mF ndent H. F,. Ci, Br. | N )

O R e e R RS S O By S amhibrered
mrefemhﬂw%%wh iitfe peridRATY EE/R, esoBisSICHY; @W@@F@V@i pe1B1Cp)0r as
described in WQO2006055744, WQO2006084178, WO2006029659,
WO2007039172-W02007039178, WO20070717686, WQ20071018864,
US2007244004, WO2007118887, WQO2007141423, Us2008004281,

WQO2008016175.

{n one embodiment of the inventidn, the compound of the formula | is administered
in combination with a pan-SPPARM (selective PPAR modulator alpha, gamma,
delta), for example GFT-505, or those as described in WO2008035358.

In one embodiment, the compound of the formula | is adminisiered in combination
with metaglidasen or with MBX-2044 or other partial PPAR gamma

agonists/antagonists.

in one embodiment, the compound of the formula | is administered in combination
with an o-giucosidase inhibitor, for exampie miglitol or acarbose, or those as
described, for example, in W02007114532, WO0O2007140230, US2007287674,
Usz008103201.

in one embodiment, the compound of the formula | is administered in combination
with an inhibitor of giycogen phosphorylase, for example PSN-357 or FR-2580900,
or those as described in WO2003084922, WO2004007455, W(02005073228-31,
WQO2005067932.

In one embodiment, the compound of the formula | is administered in combination
with glucagon recepior antagonists, for example A-770077 or NNC-25-2504 or as
described in WO02004100875, W02005085680, WO2006086488,
WQ2007047177, WQ2007106181, WQO2007111864, W02007120270,
WO2007120284, WO2007123581, WO2007136577, W0O2008042223.

in a further embodiment, the compound of the formula | is adminisiered in
combination with an antisense compound, e.g. 1SIS-325568, which inhibits the

production of the glucagon receptor.
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alkyl, (C,-C4)-alkoxy-(C1-04)-alkyl, (C1-C6)-alkyl; even more preferably
each independently H, F, CI, O-(C1-C6)-alkyl, (C1-C6)- alkyl; 15 very
especially preferably H; L3 is CH20O; B is a 4- to 6-membered
NAKAPoNE LR ¥ag which includes from32te 2 oxygen atonRCWESZHEE006700
ring system may additionally be substituted by one or more 20 of the
following substituents: F, (C1-C6)-alkyl, O-(C1-06)-alkyl, (01-04)-alkoxy-
(C1-04)-alkyl, oxo, hydroxyl, preferably (C1-06)-alkyl or hydroxyl; the
combinecheterinent Breispreferabiyttsefecteddiomatimigisiapofvwombination

20091083140, H8 BSkiRR 2908006400, £ 99955 wSSB4863179), PSN-
105, PSN-110, GKA-50, or those as described, for example, in W02004072031,
W02004072066, W02005080380, W02005044801, WO02006016194,
WQ02006058923, WQO2006112548, WQ0O2006125872, WO2007017548,
WO2007017640, WOQ2007007910, WO2007007040-42, WOC2007006760-61,
W0O2007006814, W02007007886, WQO2007028135, WQO2007031738,
WQO200704 1365, WQ02007041368, WQO2007037534, WQO2007043838,
WO2007053345, WQ2007051848, W(O2007051845, WQ2007053785,
WO2007051847, WQO2007061923, WO2007075847, - WO2007088512,
W02007104034, WQO2007117381, WO2007122482, WQ2007125103,
WQ2007125108, Us2007281942, WO2008005514, W02008005964,
WQ2008043701, WQO2008044777, wQO2008047821, us2008096877,
WQO2008050117, WO2008050101, WO2008059625.

in one embodiment, the compound of the formula | is administered in combination
with an inhibitor of gluconeogenesis, as described, for example, in FR-225654,
WQO2008053446.

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of fructose 1 6-bisphosphatase (FBPase), for example MB-07729,
CS-917 (MB-08322) or MB-07803, or those as described in WO2006023515,
WO2006104030, WQO200701461¢, WO02007137962, WQ2008019308,
WO2008037628.

In one embodiment, the compound of the formula t is administered in combination
with modulators of giucose transporiers 4 (GLUT4), for exampie KST-48 (D .-0.
Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of giutamine:fructose-6-phosphate amidotransferase (GFAT), as
described, for example, in W02004101528.
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Oo0 0~00,10 more preferably~ Jo ~.,,,,,~0y O v Q'O especially
preferably Cr5 A further particular aspect of the invention is that of
compounds of the formula lla R3 R1 L1-N R2 RYN\N~R4

WO 2008/621740 - 33 - PCT/EP2008/006700

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of dipeptidyl peptidase IV (DPP-IV), for example viidagliptin (LAF-
237), sitagiiptin (MK-0431), sitagliptin pheosphate, saxagliptin {((BMS-477118),
GSK-823093, PSN-2301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200
(Melogliptin), GW-825964X, KRP-104, DP-883, ABT-341, ABT-279 or ancther salt
thereof, S-40010, 5-40755, PF-00734200, BI-1356, PHX-1148, alogliptin, or those
compounds as described in WO2003074500, WO2003106456, W02004037 168,
WQO200450658, WO2005037828, WO2005058801, wWQO2005012312,
WQO2005/012308, WO2006038325, WO2006058064, WQO2006015691,
WQO2006015701, WO200601589¢, WQO2006015700, WQ20068018117,
WO2006099943, WO20060958941, JP2006160733, WQO2008071752;
WQ02006085826, WQO20080786786, WG02006073167, WQO2008068163,
WQO200808568%, WQO2z0068090915, WQ2006104356, WQ2006127530,
’ WQ02006111261, US20068908398, US2006803357, UsS2006303661,
WO2007015767 (LY-2463665), WO2007024893, W(G2007029086,
WO2007063328, WQO2007070434, WO2007071738, WQO2007071576,
WG2007077508, W02007087231, WO2007097931, WQO2007098385,
WQO2007100374, WO2007112347, WQO2007112668, WO2007113228,
WO2007113634, WO2007115821, WO2007116082, US2007258900, EP1852108,
US20072704¢82, WO2007126745, WO2007136603, WQO2007142253,
WQ02007148185, WO2008017670, 182008051452, WQ2008027273,
WQO2008028682, W(02008028217, JP2008031064, JP2008063256,
WQ2008033851, W02008040874, WO2008040825, WC2008064107.

in one embodiment, the compound of the formula | is administered in combination
with Janumet™, a solid combination of sitagiiptin phosphate with metformin

hydrochloride.

in one embodiment, the compound of the formula | is administered in combinaticn

with Eucreas®™, a sclid combination of vildagliptin with metformin hydrochloride.

in one embodiment, the compound of the formuia | is administered in combination

with a solid combination of a salt of sitagliptin with metformin hyarochloride.
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Y | R8 B-L3 R" I la 1o in which the variables R1, R2, L1, R3, R4, RS, R',
R", R™, L3 and B are each as defined above. WO 2009/021740 -19-
PCT/EP2008/006700 In a further particular aspect, the invention relates

tovepaypauty ef the formula 11l R3 R§40.G," / L1 -N\ R2 pd13eA 20681088700
[l in which R1, R2, R3, R4, R8, A, L1, L3 and B are each as defined for

formula I. 5 In another particular aspect, the invention relates to

cHrapeETEROSINE IR GRMROURE R1Ne formula | is administered in combination
with a combination of a DPP-IV inhibitors with omega-3 fatty acids or omega-3

fatty acid esters, as described, for example, in W02007128801.

In one embodiment, the compound of the formuia | is administered in combination
with a substance which enhances insuiin secretion, for example KCP-2065
(WO2003097064), or those as described in WO2007026761, WO2008045484,

In one embodiment, the compound of the formula t is administered in combination
with agonists of the glucose-dependent insuiinotropic receptor {GDIR), for
example APD-668.

In one embodiment of the invention, the compound of the formula | is administered

in combination with an ATP citrate lyase inhibitor, for example 3B-204990.

In one embodﬁm)ént, the compound of the formula | is administered in combination
with moduiators of the sodium-dependent glucose transporter 1 or 2 (SGLTH,
SGLT2), for example KGA-2727, T-1085, SGL-0010, AVE 2268, SAR 7226, 5GL-
5083, SGL-5085, SGL-5094, .1815-388626, serglifiozin or dapagiificzin, or as
described, for exampie, in WQ02004007517, WO0200452203, WGC200452802,
PCT/EP2005/005858, WO02005085237,  JP2004359630, WO2005121161,
W{QO2006018150, WO2006035796, WGC2006062224, WO02008058597,
WO2008073197, WQO2Z006080577, WO2006087997, WO2006108842,
WO2007000445, WQ2007014895, WO2007080170, WO20070838610,
WO2007126117, WQ2007128480, WO2007129668, US20072753807,
WQ2007136116, WO2007143316, WQO2007147478, WQO2008001864,
W02008002824, W02008013277, WQO2008013280, W02008013321,
WQ02008013322, WQO2008016132, WQ02008020011, JP2008031161,
WGO20080348359, WO2008042688, WQO2008044762, WO2008046487,
WQO2008049823, WO2008055870, W(O2008055940 or by A. L. Handion in Expert
Opin. Ther. Patents (2005) 15(11), 1531-154C.

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (11p-HSD1), for
example BVT-2733, JNJ-25918646, INCB-13738, INCB-20817, DIO-82 ({-}
ketoconazole) or those as described, for example, in WO0200180090-94,
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XL1-N O R2 R4 B-L3 IV inwhich R1, R2, R3, R4, X, L1, L3 and B are
each as defined for formula L The broken line indicates an optional

double bond, such that both dihydroisoquinolinones and isoquinolinones
ANOETINMOEAZ46d by the formula IV- 3D-The inventive cofpdtR@s ¥/ 6d& 700
general formula | can be prepared analogously to processes known to

e eceic g ey e e e 1 s A (P
ENEIRN0L ($2€78specidlipziedicods a, B, OVODZE0F1GSRN.1, J, WE2QM N84,
Righshokpsshiemes Liey3hoRielessed embrainemsihe steps2004106294,

mentioned, just like the E)%re aration of the starting substances used in the

SYEp<0aHE KioWn to t Hecr# the alt PR Kelhtionel A WA 8f 251
exampte issheschemaszond seetizads mendanedpasebalso WO2004089367,
WO2004089380, WO02004080470-71, WO02004089896, WO2005016877,
WO2005063247,  WO2005087759,  WO2008010546,  WO2006012227,
WO2006012173,  WO2006017542,  WO2006034804,  WOC2006040329,
WO2006051662,  WO2008048750,  WO2006048952,  WO2006048331,
WO2006050008,  WO2006024627,  WO2008040329,  W02006066109,
WO2006074244,  WO2006078008,  WO2008108423,  WO2006132436,
WO2006134481,  WO2006134467,  WO2006135785,  WO02006136502,
WO2006138508,  WO2006138695,  WO2006133926,  W02007003521,
WO2007007688, US2007066584, WO2007029021,  WO2007047625,
WO2007051811,  WO2007051810,  WO2007057768,  WO2007058346,
WO2007061661,  WO2007068330,  WO2007070508,  WO02007087150,
WO2007082435, WO2007089683,  WO20071041270,  WO02007105753,
WOQ2007107470,  WO2007107550,  WO02007111921,  US2007207985,
US2007208001, WO2007115935, WO2007118185,  WO02007122411,
WO2007124328,  WO2007124337,  WQ2007124254,  WO2007127688,
WO2007127603,  WO2007127704,  WOR007127726,  WO2007127763,
WO2007127765, WO2007127901, US2007270424, JP2007291075,
W02007130898,  WO2007135427,  WO2007138982,  WO02007144394,
WO2007145834,  WO2007145835,  WO2007146761,  WO2008000850,
WO2008000951,  WO2008003611,  WO2008005610,  WQO2008008702,
WO2008006703,  WO2008011453,  WO2008012532,  W02008024497,
WOZ008024852,  WO2008032164,  WO20080340232,  WO2008043544,

WO2008044656, W0O20080456758, WO2008052638, W(O2008053194.

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of protein tyrosine phosphatase 1B (PTP-1B), as described, for
WO200119830-31, W0O200117516, WO2004506445,
WQO2005012295, WO2005116003, WO02005116003, W02006007958, DE 10
2004 080542.4, WQ2007008911, WO2007028145, WO2007067612-615,

example, in
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examples. 20 This invention further relates to the use of compounds of the
formula | and pharmaceutical compositions thereof as MCH receptor
ligands. The inventive MCH receptor ligands are suitable especially as

RSl viiefs2qf e activity of MCH R13@5 The role of MCHar remztaiiane 700
the energy balance has now been well documented WO 2009/021740

-20- PCT/EP2008/006700 (Qu, D. et at. Nature 1996, 380, 243-7,;
SHPRABZOMT 5% at. NHYGRODIISELTH, 676/828494928 at. ENRARRRORH5S.
290208483 69w &5 ondoeHeogy 200033k 4831-40; Reviews: G.
Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511; Shi, Y., Peptides
2004, 25, 1605-11; Pissios, Pet al., Endocrine Rev. 2006, 27, 606-20; 5
Linthire, @niRgiiéSdiir 20DV 8lom 28440y pThedechiecdiyonividicstietisitsered
g.ksor fmﬁgmswtﬁaamaa\g%me@ﬁw1eﬁﬂemﬁmm CeRplly relRiteks; NAR

ers such as, for exampe anxiety neuroses and de ressions
(BETBISI 08 B AN AR WOHETE 2002, 8875130 RB0IE RER! "extende

release niacin® in conjunction with MK-0524A (laropiprant) or MK-0524, or those
compounds as described in WO2004041274, W02006048565, WO2006045504,

WO2006069242, W@2006085108, W0O2006085112, w02006085113,
W02006124490, WO2006113150, WO2007017261, WQ02007017262,
WO2007017265, WO2007015744, WQGo2007027532, WO2007082364,
WO2007120575, WGO2007134986, W0O2007150025, W02007150026,

W02008016968, WO2008051403.
in another embodiment of the invention, the compound of the formula | is

administerad in combination with a solid combination of niacin with simvasiatin.

In another embodiment of the invention, the compound of the formula | is
administered in combination. with nicotinic acid or "extended reiease niacin” in

conjunction with MK-0524A {laropiprant).

In a further embodiment of the invention, the compound of the formula | is
administered in combination with nicotinic acid or "extendad release niacin” in

conjunction with MK-0524A (laropiprant) and with simvastatin.

in one embodiment of the invention, the compaund of the formula | is administered
in combination with nicotinic acid or another nicotinic acid receptor agonist and a
prostaglandin  DP  receptor antagonist,
WO2008039882.

for example those as described in

in another embodiment of the invention, the compound of the formula | is
administered in combination with an agonist of GPR116, as described, for
example, in WO2006067531, WO2006067532.
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Hervieu, Expert Opin. Ther. Targets 2003, 7, 495-511; Chaki, S. et at.,

Drug Dev. 1o Res. 2005, 65, 278-290; Dyck, B., Drug Dev. Res. 2005, 65,
291-300; Shimazaki, T., CNS Drugs 2006, 20, 801-11; Drugs Fut. 2007,

32 {BR\88AZ)t T@OmMpounds of this type3dre particularly suitBBle/Es2APE@8/006700
treatment and/or prevention of 15 1. Obesity 2. Diabetes mellitus

espemal peZd ete I f th
RSt R RS A S Ar Aoty T MG Gon RGNS . 5o comoinaten

hylfﬂ@r@hﬂcmmtaqs mﬁpﬁﬂéﬁrﬁbnam dmm%és@mmeamm‘ﬁprmwéméﬁ@w 013689,
olyease falofaice. - pressierehie pane@ﬁé'@ﬁsgﬂé premgeﬁﬂfzzm

macro- and microvascular disorders ‘25 3. Dysli |dem|as and the

SOGoRRE 1R ART sucAEG8F Exidbie, athE 2 US2007265332,

W02007131622, W02007136572, WOQODSOO‘IQB‘E, wW02008030520,
W02008030618, WO2008054674, WO2008054675.

In one embodiment, the compound of the formula | is administered in combination
with modulators of GPR118 (G-protein-coupled glucose-dependent insulinotropic
receptor), for example PSN-118-1, PSN-821, MBX-2982, or those as described,
for  example, in  WOQ2005061489  (PSN-632408), WO0200406538C,
WO2007003960-62 and WQO2007003864, WO2007116220, WO2007116230,
WQO2008005569, WO2008005576, WwQo2008008887, WQO2008008885,
WO2008025798, WO0O2008025799, W(O2008025800, WOQO'67’035355,
WQO2006083491, W0200807682, WO2008076243.

in a further embodiment, the compound of the formula | is administered in
combination with modutators of GPR120, as described, for exampie, in
EP1688138.

In one embodiment, the compound of the formuia | is administered in combination
with inhibitors of hormone-sensitive lipase (HSL) and/or phospholipases, as
described, for example, in WQO2005073199, WG2006074857, WO2006087309,
WO2006111321, WO2007042178, WO2007119837.

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of endothelial lipase, as described, for example, in WO2006111321,
WQO2006131233, WO2006131232, WQO2006131231, WQO2007042178,
WO2007045382, WC2007045383, WO2007110216, WC2007110215.

fn one embodiment, the compound of the formula | is administered in combination
with a phospholipase AZ inhibitor, for example darapladib or A-G02, or those as
described in W02008048866, WO20080488867.
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coronary heart disease, cerebrovascular disorders etc., especially (but not
restricted to) those which are characterized by one or more of the

following factors: 30 - high plasma triglyceride concentrations, high
p@stpracdiabpadma triglyceride cone@éstrations - low HDLPGERESGE/006700
concentration 4. Fatty liver, especially nonalcoholic fatty liver and variants
thereof, WO 2009/021740 -21 - PCTIEP20081006700 -steatosis

RS RPRGR e SR BRI 1008 BB BongiRB ML HHER HagapaPination
assthcrayedivinthatheansetabiolicr SyQR@irAe 1 88ER)as: - thromboses,
hypercoagulable and prothrombotic stages (arterial and venous) - high

blood pressure - heart failure such as, for example (but not restricted
tHerews) efhedimgnt. the compound of the formula | is administered in combination

with an inhibitor of glycogen synthase kinase-3 beta (GSK-3 beta), as described,

for example, in US20056222220, WOQ2005085230, WO2005111018,
WO02003078403, WQ02004022544, WQO2003106410, W0O2005058808,
US2005038023, WO2005000867, 52005026984, wW0O2005000836,
W0O2004106343, EP1460075, W(O2004014810, WQO2003076442,
WQO2005087727, WQO2004046117, WO2z007073117, WQO2007083978,
WQ02007120102, WO2007122634, WG02007125108, WQO2007125110,
US2007281949, WGC2008002244, WQO2008002245, WO2008016123,

WQO2008023239, W02008044700, WO200805626€, WO02008057940.

in one embodiment, the compound of the formuia | is administered in combination
with an inhibitor of phosphoencipyruvate carboxykinase (PEPCK), for example
those as described in W02004074288.

in one embodiment, the compound of the formula { is administered in combination
with an inhibiter of phosphoinositide kinase-3 (PI3K), for example those as
described in WO2008027584.

In one embodiment, the compound of the formuia ! is administered in combination
with an inhibitor of serum/giucocorticoid-regulated kinase (SGK), as described, for
example, in WO2006072354, WO2007083264, W0O2008009335,

In one embodiment, the compound of the formula | is adminisiersd in combination
with & modulator of the glucocorticoid receptor, as described, for example, in
WQ0O2008057855, WQ20080578586, WQO2008057857, WGO200805785¢,
WQO2008057862.

in one embodiment, the compound of the formula | is administered in combination

with an inhibitor of protein kinase C beta (PKC beta), for example ruboxistaurin.
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10 myocardial infarction, hypertensive heart disease or cardiomyopathy 6.
Psychiatric indications such as - depressions - anxiety states 15 -
disturbances of the circadian rhythm - affection disorders - schizophrenia

-Wddigibmodisphders 20 7. Sleep disogders such as - slegCapRa008/006700
narcolepsy 8. Inflammation disorders such as 25 - inflammatory bowel

disease - Crohn's disease Formulations The amount of a compound of
fdﬁm|&lﬂh@b&§a@9iﬂa%h@e§ﬁ@m&f the formula | is administered in

combination with an activator of the AMP-activated protein kinase (AMPK], as
described, for exampie, in W02007062568, W02008006432, WO2008016278,
WQ2008016730.

in one embodiment, the compound of the formula | is administered in combination
with an inhibitar of ceramide kinase, as described, for example, in
WO2007112914, WO2007149865.

in a further embodiment, the compound of the formula | is administered in
combination with an inhibitor of MAPK-interacting kinase 1 or 2 (MNK1 or 2}, as
described, for example, in WO2007104053, WO2007115822, WO2008008547.

in one embodiment, the compound of the formuia | is administered in combination '
with inhibitors of "i-kappaB kinase"” {IKK inhibitors), as described, for example, in
WQO2001000810, W{02001030774, WQ02004022057, WO2004022553,
W02005087128, WO2005113544, US2007244140.

in another embodiment, the compound of the formula 1 is administered in

combination with inhibitors of NF-kappaB (NFKB) activation, for example salsalate.

In a further embodiment, the compound of the formula | is administered in
combination with inhibitors of ASK-1 (apoptosis signal-regulating kinase 1), as
described, for example, in WO2008016131.

in one embodiment of the invention, the compound of the formula | is administered
in combination with an HMG-CoA reductase inhibitor such as simvastatin,
fluvastatin, pravastatin, lovastatin, atorvastalin, cerivastatin, rosuvastatin, L-
659699, BMS-644350, or those as described in US2007248583.

in a further embodiment of the invention, the compound of the formula 1 is
administered in combination with a farmesoid X receptor (FXR) moduiator, for
exampie WAY-362450 or those as described in WO2003088821, WO2005058554,
WO2007052843, WQO2007070798, WQO2007092751, JP2007230009,
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30 biological effect depends on a number of factors, for example the
specific compound chosen, the intended use, the mode of administration
and the clinical condition of the patient. The daily dose is

gqéanerall in the
AHHRIRMRIBH mg to 100 ma (typiéBily from 0.01 mg t5 %8/ W@KS@(WOO
and per kilogram of body weight, for example 0.1-10 mg/kg/day. An

IN¥ERRYsq0se May Beotpraxample, indke Y8 20094021 7400238000643,
PCT/EP2008/006700 ran%e from 0.001 m%to 1.0 mg/kg, which can

SW%Q%@%@HW%%%BQ STl o ot k0 85[‘&)0100 ng per kilogram and

per minute. Suitable infusion solutions for these purposes may contain,

for cxampie JOmARG & KM SRISEIN IO A RGR 10 TE Bnuia 1 is
millifiter. §|nglr8 d0ses may contain, for example, r(S)m Imgtos10go
tladraitisiered risdiepmbimaiisnamipoLie §98RInjettibas ity toipeRtForLXR), as

exammedreMddngito HORMorndAing endossolrmultations pduebsma 7.

be administered orally, such as, for example, tablets or capsules, may
contain, for example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg.
Hardhe ¢heragiynefit thierahioventientitmecbonnditio s e @omipounds ministered

f?ﬁ@gﬂ%;@gc{nw%%ﬁg%rllgxgﬂm@%ﬂgfﬁﬁs%&, hittheyare praferaply

in th a pharmaceutica

In one embodiment of the invention, the compound of the formula | is administered

in combination with fibrates, for example the choiine salt of fenofibrate (SLV-348).

in one embodiment of the invention, the compound of the formula | is administered
in combination with fibrates, for example the choline salt of fenofibrate and an

HMG-CoA reductase inhibitor, for example rosuvastatin.

In a further embodiment of the invention, the compound of the formula | is

administered in combination with bazafibrate and diflunisal.

In a further embodiment of the invention, the compound of the formuta | is
administerad in combination with a solid combinafion of fenofibrate or a salt
thereof with simvastatin, rosuvastatin, fluvastatin, lovastatin, cerivastatin,

pravastatin or atorvastatin.

in a further embodiment of the invention, the compound of the formula | is
administered in combination with Synordia (R), a solid combination of fencfibrate

with metformin.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a cholestero! reabsorption inhibitor, for example ezetimibe,
tiqueside, pamagueside, FM-VP4 (sitostanol/campesterol ascorbyt phosphate;
Forbes Medi-Tech, WO2005042682, WO2005005453), MD-0727 (Microbia inc.,
WO2005021497, WO02005021495) or with compounds as described in



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 s eogrdity o0 a liquid or both and4a preferably formul et/ RREOGBI006700
compound as a single dose, for example as a 15 tablet, which may

contain from 0.05% to 95% by weight of the active ingredient. Other

pHEPR ARy altiPe WEreas M Ry s%hﬁér%ﬁ%@slét}‘ﬁa inétGding™®-) ©
otier2cotnpaerstisoof WDRGELLEPRRpHETenccelitiCal.composRRITH0S the1 and
nRINiaNERILAS PRAHERGBYONAS! g nowBhaEmACRcRbmElindS
which ycC

essential nsist of mixing the mgﬁedlents wit macolo |c

atéegtiisiBicdfiels RifRpsrBtesREpR S hafrﬁ%lé@aﬁ&la%amﬁ@@ﬂ A3
the stz eae, thoseysizitahtsiwnaral, r%&o@ﬂ@@@&omeroraWM(}mooosw

R ot Enous) RIS, athdlgRo89RE%02
MEQZIEIRSTde ONEIRAIASIESH depaHOSI0EELIBHIdIVIdUARSRNS 82186,
they e 394 severly ol dig 159884ion tahg Jipates Aol on theydaksedlgs,

. the comE) ound of formula [ used in each case, Coated formulations and
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cYUORPAR\A7782,  WO2006137793,  WO2006137797,  WO2006137795,
WO2006137792,  WO2006138163, ~ WO2007059871,  US2007232688,
WO2007126358,  WO2008033431,  WO2008033465,  WO2008052658,
W02008057336, |

In one embodiment of the invention, the compound of the formula | is administered
in combination with an NPC1L1 antagonist, for example those as described in
W(C2008033464, W(O200803346%.

In one embodiment of the invention, the compound of the formuia | is administered

in combination with Vytorin™ | a solid combination of ezetimibe with simvastatin.

in one embodiment of the invention, the compound of the formula | is administered

in combination with a solid combination of ezetimibe with atorvastatin.

In ane embodiment of the invention, the compound of the formula | is administered

in combination with a sclid combination of ezetimibe with fenofibrate.

In one embodiment of the inveniion, the further active ingredient is a
diphenylazetidinone derivative, as described, for example, in US 6,982,067 or US
7,205,290,

In a further embodiment of the invention, the further aclive ingredient is a
diphenylazetidinone derivative, as described, for example, in US 6,882,067 or US
7,205,290, combined with a statin, for example simvastatin, fluvastatin,

pravastatin, lovastatin, cerivastatin, atorvastatin or rosuvastatin.



5

10

15

20

25

30

release formulations also belong within the framework of the invention.
Preference is given to acid- and gastric juice-resistant formulations.

Suitable coatings resistant 30 to gastric juice comprise cellulose acetate
Mfﬁ@%@@f %I ﬂ"lyl acetate phthalaté,‘wnydroxypropylmetﬁﬁg@aml 006700
phthalate and anionic polymers of methacrylic acid and methyl
methacrylate. Suitable pharmaceutical preparations for oral administration
may be in the form of WO 2009/021740 -23- PCT/EPZOOS/OO?YOO .
e R SRR LG A SRR SR HRY L AEHG O TR BRI e
an tabteisatachwathwhiciotontainsisatiefined mmpeunttef, at least@me synthase
‘%Rﬂglﬁ%urf_‘%iﬁf atc )] tgt!h'as powders or granyle;; as solution_ or

suspension in an aqueous or nonaqueous liquid; or as an oil-in-water or
water-in-oil emulsion. These 5 compositions may, as already mentioned,

b BrRRsHRG MnaAYCS WHak e iR NiRceUicRl Me tradavbiaiuiacldefnistered
e A U R b0t a0 0 S CORL L COR o e
cobapasitimtspite, gendrally @odizsedbeg unifdyR2006008d8gele@aec01042z,
g QidhsRstive ingredignb ity a liquidangyesfingydividego2007088996,
WO2007088090,  US2007185058,  US2007185113,  US2007185154,
US20074185182,  WO2006007168,  WO2007041494,  WO02007090752,
WOZ2007107243,  WO2007120621,  US2007265252,  US2007265304,
WO02007128568,  WO2007132808,  WO2008006257,  WO02008009435,

- WO02008018529, WO2008058961, WO2008058867.

In one embodiment of the invention, the compound of the formula | is administered
in combination with bile acid reabsorpiion inhibitor (see, for exampie, US
6,245 744, US 6,221,867 or WQO00/61568), for exampie HMR 1741, or those as
described in DE 10 2005 0330€9.1 and DE 10 20086 033100.9, DE 10 2006
053835, DE 10 2006 053637, WQ2007009655-58, W02008058628,
WQO2008058629, W02008058630, WO2008058631.

in one embodiment, the compound of the formula | is administered in combination
with agonists of GPBAR1 (G-protein-coupled bile acid receptor-1; TGR5), as
described, for example, in W0O2007110237, WO2007127505, W02008008407.

in one embodiment of the invention, the compound of the formuia | is administered
in combination with a polymeric bile acid adsorber, for example cholestyramine,

cotesevelam hydrochtoride.

in one embodiment of the invention, the compound of the formula | is administered
in combination with colesevelam hydrochioride and metformin or a suifonyiurea or

insulin,
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10 solid carrier, after which the product is shaped if necessary. Thus, for
example, a tablet can be produced by compressing or molding a powder
or granules of the compound, where appropriate with one or more

afditmuangregients. Compressed.tahlets can be produped rtddetotg 700

the compound in free-flowing form such as, for example, a powder or
granules, where appropriate mixed with a 15 binder, glidant, inert diluent

AR BFROPEHTRBHES SR HABDSEHEIRISPRIRMG CRfdRt & TR s R A5 nistered
machinsinboldactiabletsioandernomigesthh y Maldine R enmpsihd,

which is in powder form and is moistened with an inert liquid diluent, in a
suitable machine. 20 Pharmaceutical compositions which are suitable for

peroral ¢suisiifigeal obidminiséitontee riprisewycrabie pets Wirgministered

cRntainakieast Rne %‘Hﬁﬂrﬁ’r%'mr Qf fﬂWl@rb%Pﬁa@ ﬂ%‘(ﬁf&?enﬁﬁﬁﬁgy proteins
sucrose and gum arabic or tragacanth, and E_astllles which_comprise, the

o Rl e B TR AP s Ler G e 2135,

BR-408IICAR S RITAMMACcE utical CORpaBiHiDTs WO RN BORE I ARzan51 21091
A RUHEHANOASOMPiR Y 2006113910,  WO2007143164,  WO20080498086,
WO2008049808,

in a further embodiment of the invention, the compound of the formula | is
adminisiered in combination with a combination of a cholesterol absorption
inhibitor, for example ezetimibe, and an inhibitor of the trigiyceride transfer
proieins (MTP'Jinhibitor), for example implitapide, as described in WO2008030382.

In one embodiment of the invention, the compound of the formula i is administered
in combination with an active antinypertriglyceridemic ingredient, for example
those as described in W02008032980.

in another embodiment of the invention, the compound of the formula | is
administered in combination with an antagonist of the somatostatin 5 receptor
(8575 receplior), for exampie those as described in WO200609468%.

tn one embodiment of the inventien, the compound of the formula | is administered
in combination with an ACAT inhibitor, for exampie avasimibe, SMP-737 or KY-
382.

in a further embodiment of the inventicn, the compeound of the formuia | is
administered in combination with an inhibitor of liver carnitine palmitoyliransferase
1 (L-CPT1), as described, for example, in WO2007083012, W02007096251 (5T-
3473), W02008015081, US2008103182.

in a further embodiment of the invention, the compound of the formula | is

administered in combination with a modulator of serine paimitoyltransferase (SPT),
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preferably sterile aqueous preparations of at least one compound of
formula I, which are preferably isotonic with the blood of the intended

recipient. These preparations are preferably administered intravenously,
AMSbRGPRARNTERtration 30 may also-téke place by subcutdR&HrE2008/006700
intramuscular or intradermal injection. These preparations can preferably

be produce mixing the qm; ihlé‘t% | WEFZ ing the resulting
Solution o 3%123&? 98 i(()am[g wit Egoo .\{\I@%btab eo%%%@gsmibns of the
invention generally contain from 0.1 to 5% by weight of the active

C%H@lé@%é&@%@&?@@ﬂ@ﬁ%ﬂé ﬁ_@g«éﬁﬁé_gQQ@@Q@Z}?er@hQEWHﬁ@ﬂered
compositions suitable for rectal administration are preferably in t 0
e RGeS p R S P LB A e BTG el by R ASLpD494
ohaKetiri polimehqfitbtetforauaiatkyyithconeasr moeeariede ntiwnalEaficlc07 7907,
c%gé'%bsmfgg%emgm‘putter, and shaping the resulting mixture.

P )

armaceutical compositions suitable for topical use on the skin are
preferably in the form of ointment, cream, lotion, paste, spray, aerosol or

oih SrRydeisowiRightCahBerveatboarerRelRiRbINd BNDIEdpeIyethideaeinistered
gilxcgésrht?ilr(\:a %%lsv%&d %i@%g?él‘%s(mipomersen), an antisense oligonucieotide

which is capable of regulating the apolipoprotein B gene.

in one embodiment of the invention, the compound of the formutla | is administered
in combination with an LDL receptor inducer (see US 6,342,512), for example
HMMR1171, HMR 1586, or those as described in W0O2005097738, WO2008020607.

In another embodiment of the invention, the compound of the formula | is
administered in combination with an HDL cholesterol-elevating agent, for exampile
those as gescribed in W02008040651.

in one embodiment of the invention, the compound of the formuia | is administered
in combination with an ABCA1 expression enhancer, as described, for example, in
WO2006072383,

In one embodiment of the invention, the compound of the formuia | is administered
in combination with a kpoproteinipase modulator, for example ibrolipim (NO-

1886).

In one embodiment of the invention, the compound of the formula | is administered

in combination with a lipoprotein(a) antagonist, for example gemcabene (CI-1027).

In one embodiment of the invention, the compound of the formula | is administered

in combination with a fipase inhibitor, for example orlistat or cetiiistat (ATL-062).

in one embodiment of the invention, the compound of the formula | is administered
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10 of two or more of these substances. The active ingredient is generally
present in a concentration of from 0.1 to 15% by weight of the
composition, for example from 0.5 to 2%. Transdermal administration is

algo possibie TRmarmaceutical compoggions suitable 15 fectArse@Eseabe700
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

thie GRAVEAIgRe il 7 APSRYBES SOIRRSPRRiIBAIB BuifdtEaRABre T R). as
apewiatesrdisselvediari/op shoper saeh sy ascad hesveoorigsersed in a
polymer. A suitable active ingredient concentration is about 1 % to 35%,
preferably about 3% to 15%. A 20 particular possibility is for the active

iy cegiemtodieant eh sl inyesliwtrdrapeponuot tspisoadrs 'dg administered
descrinstiaiRhaxRmale dRbarpacaytical Reseriis12(8leRdnkLABE) R), for

The compounds of the formula | are distinguished by beneficial effects on
B RemdtaB8iism, and they are particularly suitable for weight reduction
and for maintaining a reduced weight after weight reduction has taken

2!:’? an'&hm?‘m%%%;rﬁgﬂtagﬁ%%re@',&ﬁ%%f‘t%ng h&)ﬁ%@ﬂ%urbqstﬁée formula | is
istinguished as selective H1

administered in combination with a modulator of adencsine A2A and/or adenosine
A3 receptors, as described, for example, in WO02007111854, W0O2007121818,

WQ02007121921, WO2007121923.

In one embodiment of the invention, the compound of the formuia { is administered
in combination with an adenosine A2B receptor an{agonist (adenosine AZB R), as
described in US2007270433, WO2008027585.

in one embodiment, the compound of the formula | is administered in combination
with inhibitors of acetyi-CoA carboxylase {(ACC1 and/or ACCZ2), for example those
as described  in WO0199946262, wWO200372197, WO02003072197,
WQ02005044814, WQO2005108370, JP2006131558, W0O2007011808,
WO2007011811, W02007013691, WO2007095601-803, WO2007119833.

In another embodiment, the compound of the formula | is administered in
combination with modulators of microsomal acyl-CoA:glycerol-3-phosphate
acyltransferase 3 (GPAT3, described in WO2007100789) or with modulators of
microsomal acyl-CoA:glycerol-3-phosphate acyltransferase 4 (GPAT4, described
in WO2007100833).

in a further embodiment, the compound of the formuia i is administered in

combination with moduiators of xanthine oxidoreductase (XOR).

In ancther embodiment, the compound of the formula | is administered in
combination with inhibitors of soiuble epoxide hycrolase (sEH), as described, for
exampie, in W02008051873, W(O2008051875.
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antagonists by their low toxicity, the small effect on metabolizing enzymes
and their few side effects. In particular, preferred compounds of the
invention are 30 notable for low blockade of the hERG channel. In

AN ESER4Ed compounds of the46rmula | are noticeBET/EBRMIS/FPE700
agueous systems and thus particularly suitable for pharmaceutical
development. The pharmacological effect is moreover achieved in in vivo
test models after oral administration from well-tolerated vehicles. WO

20009/021P20 ePEOdPEIE M ORTUUBTB0 of Heedeipbilds isafdiainistered in
epapipyagigiongipr ip sRMbipaliemwith othey weighkiledingingarmnorestitied

active ingredients. Further anorectic active ingredients of this t

NERHE, TS S Y R T onef e P BIoARar SRIGHES 1 mice

rédiaGingeade ptsdappetite reeppradsdatts|iafe saaycal&m (Ho U Cactive-558);
ingredients which increase the energy turnover of the organism and thus
lead to weight reduction or else those which influence the general

métabolrsHr@tists ordahisfrainelgch M-{fdy raiapavwerzeiad caferiao)methyl-
infplerdaormRat/pashieranealargarrataidhgdfat lepats s negeral

calorie intake leads to a reduction of the fat depots of the
NPY-5 receptor antagonists, such as L-152804 or the compound "NPY-5-BY" from
Banyu, or as described, for example, in WO2006001318, WO0O2007103295,
WO2007125952, WC2008026563, W02008026564, W02008052768;

NPY-4 receptor antagonists, as described, for example, in WO2007038942;
NPY-2 receptor antagonists, as described, for exampig, in WO2007038943;

peptide YY 3-36 (PYY3-36) or analogous compounds, for example CJC-1682
(PYY3-36 conjugated with human serum albumin via Cys34) or CJC-1643
(derivative of PYY3-36, which is conjugaied in vivo te serum albumin), or those as
described in W02005080424, W0O2006095166, WO2008003947,

derivatives of the peptide cbestatin, as described by WO2006096847;

CB1R (cannabinoid recepior 1) antagonists, for exampie rimonabant, surinabant
{(SR147778), SLV-318 (ibipinabant), AVE-1625, taranabant {MK-0364) or salis
thereof, otenabant (CP-945,688), V-24343 or those compounds as describea in,
for exampie, EP 0656354, WO 00/15609, W0O2001/64632-64634, WO 02/076949,
WQO2005080345, W02005080328, WO2005080343, Ww02005075450,
wQ2005080357,  WO0200170700, WQO2003026647-48, WOG2006302776,
WQ02003040107, W02003007887, W0200302706¢, USE, 508,367,
WQO200132863, WQ02003086288, W0O2003087037, WQO2004048317,
WG2004058145, WQ02003084830, WQO2003084943, W02004058744,
WQ02004013120, WQ02004029204, WQO2004035566, WQ02004058248,
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10 organism. The compounds are suitable for the prophylaxis and, in
particular, for- the treatment of excessive weight or obesity. The

compounds are further suitable for the prophylaxis and, in particular, for
thedrepbyentehbype Il diabetes, of arjeriosclerosis and ferggEpaticsd 06700
lipid metabolism and for the treatment of high blood pressure. 15
Combinations with other medicaments The compounds of the invention

CHHBS RN ered WOREGHIBEIGMbinalibR YA 08AB3Sr mordIgHpy214837,
phappacelogisedy activersbhstanees whichybave4tasexamplew beneficed7s3,

B s W o RSty PRl Bhenas

loweebledd @Glaeose, iiEialefieZ 22, actwOipgreaidss for the/eafinends2C,

06%5%958@'% 3. %B%%&?@}QWUW@SB%%@% % antQbRSiB 11038-39,

agents, 2 antiinflammatory active ingredients

WOZOOSO‘] 6286, WQO2005007111, WQ2005007628, UsS20050054679,
WOC2005027837, WO02005028456, WO02005063761-62, WO2005061509,
WGQO2005077897, WQO2006018662, WO2008047516, WGC2006060461,
WQO2006067428, W02006067443, W02006087480, WQO2006087478,
WQ02006100208, WQO2006106054, WQO2006111849, WQO2006113704,
WGO2007008705, WO2007017124, WQO2007017126, WC2007018459,
WQO2007018460, WQ02007016460, W02007020502, W0O2007026215,
WQ02007028848, WQO2z007031720, WO2007031721, WO2007036945,
WO02007038045,  WO2007039740,  US20070015810, ~ WOQ2007046548,
WO2007047737, WO2007057687, WQ0O20070624193, W(2007064272,
WO2007079681, WQ2007084318, WO2007084450, WO2007086080,
EP1816125, US2007213302, W02007085513, WO2007096764, US2007254863,
WG2007119001, WQO2007120454, WG02007121687, WQO200712394¢8,
US2007259934, WQC2007131218, WQO2007133820, WQO2007136571,
WGO2067136607, WQO2007136571, US7287710, WQO2007138050,
WOC2007139464, WQO2007140385, WGO2007140438, WO2007146761,
WQO2007148061, WO2007148062, US2007293508, W0O2008004688,
WO02z008017381, US2008021031, W(02008024284, WOZ2008031734,
W0O2008032164, WwQO2008034032, W0O2008035356, WO2008036021,
WGo2008038022, W(C2008038023, W0O2998043544, WQO2008044111

WQO2008048648, EP1921072-A1, WO2008053341, WO2008056377,
WQ2008059207, WG2008058335;

cannabinoid recepior 1/cannabinoid receptor 2 (CB1/CB2) modulating
compounds, for example delta-9-tetrahydrocannabivarin, or those as described,
for example, in  WO02007001839, WO02007044215, ~ WO2007047737,

WO2007085513, WO2007096764, WO2007112399, WO2007112402;

modulators of FAAH (fatty acid amide hydrolase), as described, for exampie, in
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6. active ingredients for the treatment of malignant tumors 7.

antithrombotic active ingredients 8. active ingredients for the treatment of
high blood pressure 9. active ingredients for the treatment of heart failure
auad 20000aatve ingredients for the iégtment and/or pre\RETiEFR008/006700
complications caused by diabetes or associated with diabetes. They can

be combined with the compounds of the jnvention of the formula I in
TR P E e SISO RrSeEment 1 CLUTRO PG ttive HorRthERR3720.
WO 2EQL023740 -26- PCT/EP20081006700 combination can be
administered either by separate administration of the active ingredients to
the patient or in the form of combination products in which a plurality of

ankoirgrerfienter repreluntiRcsHERaRha et RS Epararemh. 8T example,
Rurtherseitsiale @rtive ingredientsdosthe camuhTEtiaREEEPaAraioNSINED7 780,

A RS e, W TRERIRNE S o JEBARAGE Y B dFecss,
tECROBBOIBAE 2007, \WRRSRHORA4B HiuretiBEORANEH 244 3B entioNERROAIB 2204,
RotebisiBs8294, wo2008059370;

antagonists or inverse agonists of the opioid receptors, as described, for example,
in W02008021848, W02008021851, W0O2008032156;

agonists of the prostaglandin receptor, for example bimatoprost or those
compounds as described in W0O2007111806;

MC4 receptor agonists (melanocortin-4 recepior agonists, MC4R agonists, for
example  N-[2-(3a-benzyi-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolol4,3-c}-
pyridin-5-yl}-1-(4-chiorophenyi)-2-oxoethyl}-1-amino-1.2,3,4~

tetrahydronaphthaiene-2-carboxamide; (WO 01/81752)) or LB53280, LB532789,
LB53278 ar THIQ, MB243, RY764, CHIR-785, PT-141, MK-0493, or those as
described in WO2005060085, WQO2005009950, W02004087159,
W02004078717, W02004078718, WO200402472C, US20050124652,
WO2005051391, WO2004112783, WOUS20050222014, US20050176728,
Us20050164914,  US20050124636,  US20050130088,  US20040167201,
WO2004005324, WO2004037797, WQ20050425186, W020050401089,

W02005030797, US20040224901, wWQ200501821, WOZ200508184,
W0O200500033¢, EP1460068, WQO2005047253, WQO2005047251,
W02005118573, EP1538158, WO2004072076, W02004072077,
WO02006021655-57, WO2007009894, wWQ20070156162, WQOG2007041061,
WG2007041052, JP2007131570, EP-1842846, W0O2007096186,

WO2007096763, WO2007141343, WQO2008007930, WQ2008017852,
WQ0O20038030418;

orexin receptor 1 antagonists {OX1R antagonists), orexin receptor 2 antagonists
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chapter 36; all lipid-lowering agents which are mentioned in the Rote Liste
2007, 10 chapter 58. They can be combined with the compound of-the
invention of the formula | in particular for a synergistic improvement in

HPBaddIeaetye ingredient combingtian can be administiengg RHhEs/0y6700
separate administration of the active ingredients to the patient or in the

form of combination products in which a plurality of active ingredients are
SR iAnaeoplst maeutitarprERERIORZT HRNRIASES itgfedibhtaarEY -
%@Nm@%ﬁ@ﬁm{@iﬁ%ﬁh{ﬁﬁmmﬂa@@@ siydaneausly (BB-334867-A), or
successively. Most of the active ingredients menti in

drQ58sefsn HEU DicfﬁBna?ifaé‘?@f'SAl\‘Pangslﬁ &%igégﬁg D%%rﬁgbrﬁgé’?%’
WECRhasotimIeia, ROORIMNEIZOME: AntididBefesiachite insulifvafer 085716,
Wg’%@@%‘é@%‘?& fopRX35BPIE dRNWS(r) (36908 P¥aYJantusAre e 26934,

or Levemir@ (insulin detemir), Humalog R) élnsulin Lispro

HURRART RO AR e ct MO SUMANRERE. or t¥G2AARIRER By in'V 02008008551,
WRHAENDATE, (INorooBiordist), fastactiogensulins (see US 6,221,633),
inhalable insulins, for example Exubera (r), NasulinTM, or oral insulins,

for example IN-105 (Nobex) or Oral-lynTM (Generex Biotechnology), or
Trestanuspheife (R amsalina(Vesonigtad)verse agonists (e.g. 3-cyclohexyl-1-(4,4-

dimethyl-1,4,6,7-tetrahydroimidazo[4,5-cjpyridin-5-yljpropan-1-one oxalic acid sait
(WO 00/83208), or those as described in WO0200064884, WO2005082883,
US82005171181 (e.g. PF-00389027), WO2006107661, WO2007003804,
WO20070164986, wWQ2007020213, WO2007049798, WQO2007055418,
WQO20070573289, W02007065820, WQO2007068620, WO2Z007068641,
WQC2007075629, WO2007080140, W0O2007082840, WO2007088450,
WO02007088462, WQ2007094962, WO2007089423, WQ02007100990,
W0O2007105053, WO2007108348, WQO2007 110364, WGO2007115838,
WO2007131907, WQ0O2007133561, US2007270440, WO2007135111,
W02007137858, US2007281523, WO2007137968, WQO2007138431,
W02007146122, WQO2008005338, W32008012010, WQO2008015125,
WQO2Z008045371);

histamine H1/histamine H3 modulators, for example betahistine or its

dihydrochioride;

moduiators of the histamine H3 transporter or of the histamine H3/serotonin
fransporter, as described, for example, in WO2008002816, WO2008002817,
W02008002818, WO2008002820;

histamine H4 moduiators, as described, for example, in W02007117399;
CRF antagonists (e.g. [2-methy}-9-(2 4 6-trimethyiphenyl}-9H-1,3,8-tfriazafluoren-4-

yildipropylamine (WO 00/66585) or those CRF1 antagonists as described in
WO2007 105113, WO2007133756, WO2008036541, W(02008036579);
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25 CobalaminTM oral insulin, or insulins as described in W02007128815,
W02007128817, W0O2008034881, WO2008049711, or insulins which can
be administered transdermally; GLP-1 derivatives and GLP-1 agonists,
fgvexmrpe examatide or specific forratilations thereof, a®GF¢ERROASAIE 700
example, in W02008061355, liraglutide, 30 taspoglutide or those which
have been disclosed in WO 98/08871, WO2005027978, W0200603781 1,
W02006037810 by Novo Nordisk A/S, in WO 01/04156 by Zealand or in
VEROBRB43GLdndBeaufourdpsen ) pramlintide acetate (Symlin; Amylin
Pharmaceuticals), AVE-0010, BIM-51077 (R-1583, ITM-077), PC-
DAC:Exendin-4 (an exendin-4 analog which is bonded covalently to
resABInAEe A :2009/021740 -27- PCT/EP20081006700 human
albumin), CVX-73, CVX-98 and CVx-96 (GLP-1 analog which is bonded

WhIC has

(RESEP1 Beptdt, CRALD 736

eC|f|c bindi

EE’BE %nalog Which38 86!

kng sqe@ f%oro 3-

onded

domtaimesittminclathyiotbey e drtb-tifmttehtbeidgl B&OX@ethiamino]-

(%En%ib %’Mjr‘égh'iBr%é‘aN%a@'ﬁé)z.e%

Proc. Nati. Acad. Sci

hen e
(KRP -2043, or

those as

described in

WQ20020338544, W02007048840-843, WO2008015558,;

MSH (melanocyte-stimulating hormone) agonists;

ag%m%f&a%éa%c riepA 4 forexampley. sbss
JP2006111553, WO2002038543,

MCH (melanine-concentrating hormone) receptor antagonists (for exampie NBI-
845, A-781, A-BB5798, A-798, ATC-0175, T-226296, T-71 (AMG-071, AMG-078),
GW-803430, GW-856464, NGD-4715, ATC-0453, ATC-0759 or those compounds

as  described in  WO2005085200, WO2005019240, WO2004011438,
WO2004012648,  WO2003015768,  WO2004072025,  WO2005070898,
WO02005070925,  WO2004039780,  WO2004092181,  WO02003033476,
W02002006245,  WO2002088728,  WO2002002744,  WO02003004027,
FR2868780, WO2006010448, WO2006038680, W02006044293,
WOR2006044174,  JP2006176443,  WO2008018280,  WO2006018279,
WO02006118320,  WO2006130075,  WO2007018248,  WO02007012661,
WO02007029847,  WO2007024004,  WO2007030462,  WO2007042660,
WO2007042668,  WO2007042669,  US2007083508,  US2007093509,
WO2007048802,  JP2007081648, WO2007092416;  WO2007093363-366,

WO2007414902,  WO2007114916,  WO2007141200,  WO2007142247,
US2007209062,  WO2007146758,  WO2007146759,  WO200800%18,
WO2008016811,  WO200802079¢,  WO2008022079,  WO2008038692,
WO02008041090,  WO2008044632,  WO2008047544,  JP2008088120,
WO2008065021,  WO2008068265,  WO02008061109,  WO02008076562,
WO200807 1646);

CCK-A (CCK-1) agonists (for example {2-{4-

(4~chloro-2,5-dimethoxyphenyl }-5-(2-
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104 (2007) 943, those as described in W02006124529, W02007124461,
peptides, for example obinepitide (TM-30338), amylin receptor agonists,
as described, for example, in W02007104789, analogs of the human

GA/B-2pesodesgaibed in W02007120889,-W02008022015pCT/EP2008/006700
W02008056726, and orally active to hypoglycemic ingredients.

Antidiabetics also include agonists of the glucose-dependent insulinotropic
BFISHE Gy Teeiprds A B ibec ToP EXATABIE I I0E0085 1 BEore-
Aé}f&ii@@@é&@aaﬁwmdﬂﬁﬂze)gﬂaw@mnmm zulirsotyopiS SR-125180), or
p eptide (GIP), and al m cri

e e Ve 0002 500 CE R el SooLr A Ode Sndl g g 2088
défivabvés2erfiBroblast growth factor 21 (FGF-21). The orally active
hypoglycemic ingredients preferably include sulfonylureas, biguanidines,

20 meglitinides, oxadiazolidinediones, ) ) .
serotonin reuptake inhibifors (e.g. dexfenfluramine), or those as described in

WO02007148341, WO2008034142;

mixed serotonin/dopamine reuptake inhibitors (e.g. bupropion), or those as
described in WO2008063673, or solid combinations of bupropion with naltrexone

or bupropion with zonisamide;
mixed reuptake inhibitors, for example DOV-21947,
mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549);

5-HT recepior agonists, for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic
acid salt (WC 01/09111);

mixed  dopamine/norepinephrine/acetyicholine  reuptake  inhibitors  (e.g.

tesofensine), or those as described, for example, in W02006085118;
norepinephrine reuptake inhibitors, as described, for example, in US2008076724;
5-HT2A receptor antagonists, as described, for exampie, in W0O2007138343;

5-HT2C receptor agonists (for exampie lorcaserine hydrochloride (APD-356) or
BVT-933, or those as described in WO0200077010, WG200077001-02,
WQ2005019180, W0O2003064423, W(0200242304, WQO2005035533,
W0O2005082889, WO2006004937, US2006025601, WQ02006028961,
WQ2006077025, W02006103511, WQO2007028132, WO2007084622,
Us2007245709; WO2007132841, WQO2007140213, w0z2008007661,
WQ2008007664, WO2008009125, WO2008010073};
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thiazolidinediones, PPAR and RXR modulators, glucosidase inhibitors,

25 inhibitors of glycogen phosphorylase, glucagon receptor antagonists,
glucokinase activators, inhibitors of fructose 1,6-bisphosphatase
WoaLRENN S DT 0 cose transporter 4 (BEUT4), 30 inhibitor8 @F/EP2008/006700
glutamine -fructose-6-phosphate amidotransferase (GFAT), GLP-1

o oo e TSR DE o | Diaaiad S350 o

2@5@3?25@8 idegkaBbetanden agxamGarrent MEdieEIShSpSistrV PLCIF044257,

1385861957878 M. \agmeseeted. J- WMea809182474Q4 28 w0 2008003703,
PCT/EP2008/006700 Med. Chem. 47, 2004, 3202-3211 or in M. J.

CHLAYRR Q?ZLP??B WEd0edts 1 WW%S& or those which have

been disclosed in WO 97/26265 and WO

agonists of estrogen receptor gamma (ERRy agonisis), as described, for exampie,
in WO2007131005, WO2008052709;

sigma-1 receptor antagonisis, as described, for exampie, in WO2007088853,
WO2007088961, WO2008015286, WO2008055832, WO2008055933;

muscarin 3 receptor (M3R) antagonists, as described, for example, in
WO2007110782, WC200804 1184,

L

bombesin receptor agonisis (BRS;S agonisis), as described, for example, in
WQO2008051404, W0O2008051405, WO2008051406;

galanin receptor antagonists;

growth hormone (e.g. human growth hormene or AOD-8604),

growth  hormone  releasing  compounds  (tert-butyl  6-benzyloxy-1-{2-
diisopropylaminoethylcarbamovl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO
01/85695}};

growth hormone secretagogue recepior antagonists (ghrelin antagonisis), for
axampie A-778193, or those as described in WC2005030734, WC2007127457,
W0O2008008286;

growth hormone secretagogue receptor medulators, for example JMV-2858, JMV-
3002, JMV-2810, JMV-2851, or those as described in WO2008012577 (e.g. YIL-

781 or YIL-870), W0O2007079239;

TRH agonists (see, for example, EP 0 462 884);
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99/03861 by Novo Nordisk A/S, active ingredients which act on the
ATP-dependent potassium channel of the beta 5 cells, inhibitors of
dipeptidylpeptidase IV (DPP-1V), insulin sensitizers, inhibitors of liver

SREY FRsuigyeivgd in stimulating glucoggogenesis and/or glyeegeneyRIs6700
10 modulators of glucose uptake, of glucose transport and of glucose
reabsorption, modulators of sodium-dependent glucose transporter 1 or 2
(SGLT1, SGLT?2), inhibitors of 11-beta-hydroxysteroid dehydrogenase-1
(Lrbddsihd)sinbikitoss ohryglgimtyrosine phosphatase 1B (PTP-1B),
nicotinic acid receptor agonists, 15 inhibitors of hormone-sensitive or
endothelial iipases, inhibitors of acetyl-CoA carboxylase (ACC1 and/or
AeE?) aganiibitdssof GBKeSdnate, AlseinCladed ats; cosipoupnddigtiretw C.;

W&%@Ea%e—mﬂgs%m %§;~§§§B{e Patricia. Leptin agonists as a potential
approach to the treatment of obesity. Drugs of the Future (2001), 26(8), 873-881);

DA agonists {(bromocriptin, doprexin};

lipase/amylase inhibitors {e.g. WO 00/40569),

inhibitors of diacylglycerol O-acyltransferases (DGATs), for example BAY-74-
4113, or as described, for example, in US2004/0224987, W02004094618,

WO200058491,

WO2005013807,
WO2006082952,
WO2007016538,
WO2007 126957,
WO2007138311,
WO2007 141545,

WO2005044250.
WO2006004200,
WO2006120125,

WQO2007060140,

WGQO2007137103,
WQ2007141502,
WQO2007144571,

WQ2008039007, WG2008048991;

WO2Z005072740,

W0O2006019020,
WO02006113918,

JP2007131584,
WQO2007137107,
WG0o2007141517,
wo2008011130,

JP2005206482,
W(G2006064189,
WO20068134317,
WQO2007071966,
WO2Z007138304,
WO2007141538,
WGC2008011131,

inhibifors of monoacyiglycerol acyltransferase (2-acylgiycerol O-acyltransterase,;
MGAT), as described, for example, in W0O2008038768;

inhibitors of fatty acid synthase (FAS), for example C75, or those as described in
W02004005277, W02008006113;

inhibitors of stearoyi-CoA delta9 desaturase (SCD1), as described, for example, in

W02007009238,

WO20070501124,

WO2007134457,
WQ2007143824,
WQ2008029266,

WQO2007044085,

WQ0O20067056846,

WO2007136746,
WQO2008003753,
W(02008036715,

WQO2007046867,

WG2007071023,

WO2007143597,
WO2008017161,

WQ02008043087,

WQ2007046868,
WQ2z007130075,
WO2007143823,
WO2008024380,
WQO2008044767,
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antihyperlipidemic ingredients and active antilipidemic ingredients, 20
HMGCOoA reductase inhibitors, farnesoid X receptor (FXR) modulators,
fibrates, cholesterol reabsorption inhibitors, CETP inhibitors, 25 bile acid

rRAYSBGYjgMMbitors, MTP inhibitqrg4 agonists of estrogemeterios 006700
gamma (ERRy agonists), sigma-1 receptor antagonists, antagonists of

the somatostatin 5 receptor (SST5 receptor); 30 compounds which
réduzeORiptE RAGKRY S BHAPB(inds which increase thermogenesis. In

one embodiment of the invention, the compound of the formula | is

administered in combinati ith
ﬁ@ﬁ?@pﬁ%ﬁg[@wﬁ&lyce%gr\gk Inséjo‘;rgaewc?:oznqggé% 1740 ngescnbed in

wQO2008035087,

inhibitors of "adipocyte fatty acid-binding protein aP2", for example BMS-308403;
activators of adiponectin secretion, as described, for exampie, in WO2006082878;
promoters of adiponectin secretion, as described, for example, in W0O2007125946,
WQ02008038712;

oxyntomoduiin or anaiogs thereof;

oleoyl-estrone

or agonists or partial agonists of the thyroid hormone receptor (thyroid hormone
receptor agonists), for example: KB-2115 (eprotirome), QRX-431 (scbetirome) or
DITPA, or those as described in WO20058279, W0O200172682, WO200194283,
WO2003084915, W02004018421, WQO20056082316, WQ02007003419,
W0O2007009913, WQ02007039125, W02007110225, WO2007110226,
WO2007 128482, WO2007132475, WO2007134864, WO2008001959

or agonists of the thyroid hormone receptor beta (TR-beta), for exampie MB-07811
or MB-07344,

In one embodiment of the invention, the compound of the formuta | is administered

in combination with a combination of epotirome with ezetimibe.

in one embodiment of the invention, the compound of the formula | is administered

in combination with an inhibitor of site-1 protease {S1P), for example PF-420242.

In a further embodiment of the invention, the compound of the formula | is
administered in combination with an RNAI therapeutic agent directed against

PCSKS (proprotein convertase subtilisinfkexin type 9).
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In one embodiment, the compound of the formula | is administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, for example sulfonylureas, for

SREMNEWBITAfide, glibenclamide,- Bfipizide, gliclazide GCJIFR#AAGDOHT00
In one embodiment, the compound of the formula | is administered in

combinatign with a tablet which ises bath, glimeniri IChS i
P R el Mrpjnaton

(a8tadeased? for exumaple, (AMeSRE0ALE433Y, s4/e2(UHTLCO8 Py igiRg ethyl
058 &BPodiBSniheneRmRRUA ths i binrdministered in

combination with a biguanide, for example metformin. In another
embodiment, the compound of the formula | is administered in
comiviaatiarodiitie at niteg itmdey for @xamfilerelpdghmdeimsteglinid armbination
mi.i[glii j%%.e]l‘g'ln a further embodiment, the compound of the formula I is
administered with a combination of mitiglinide with a glitazone, e.g.
pioglitazone hydrochloride. In a further embodiment, the compound of the

forrauiadrisagimBNstEned wWitbraioRombipatioo aidtiglidenvith anadministered
agﬁh%-g%%gg{%%sev\llgplbggr. antioxidant, for example OPC-14117, AGI-1067

{(succinobucol), probucol, tocopherol, ascorbic acid, B-carotene or seienium.

In one embodiment of the invention, the compound of the formula | is administered

in combination with a vitamin, for example Vitamin B6 or Vitamin B12.

-

3

In one embodiment, the compound of the formuia i ts administered in combination
with more than one of the aforementioned compounds, for example in combination
with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and
metformin, insulin and a sulfonviurea, insulin and metformin, insulin and

troglitazone, insulin and lovastatin, efc.

in another embodiment, the compound of the formula | is administered in
combination with an inhibitor of carboanhydrase type 2 (carbonic anhydrase type
2}, for example those as described in WO2007065948.

in another embodiment, the compound of the formula | is adminisiered in
combination with topiramat or a derivative thereof, as described in
WQO2008027557.

In a further embodiment, the compound of the formula | is administered in

combination with a sofid combination of topiramat with phentermin (Qnexa™).

In a further embodiment, the compound of the formula | is administered in
combination with an antisense compound, e.g. I1SI8-377131, which inhibits the

production of the glucocorticoid receptor.



10

15

20

25

3¢

In a further embodiment, the compound of the. formula | is administered in
20 combination with antidiabetic compounds, as described in
W02007095462, W0O2007101060, WO2007105650, In a further

e\wg%ﬂ?ﬁﬁ%tﬂﬁ)compound of the forgula I is adm'n'Ster%’ﬂEPZOOBIOOG‘?OO
combination with antihypoglycemic compounds, as described in

W02007137008. 25 In one embodiment, the compound of the formula | is
administered in combination with a thiazolidinedione, for example

triaglifazane. ciglitazane, pigglitazg g&nm%@'{ﬂé%@aim COMPRKASered in
disclosed in WO 97/41097 by Dr. Reddy's Research Foundation,

CSPBEIARYIEN I3 3 RRRRGISNM NGRR3R aniagonist of the

n@jbgwﬂ%@@%ﬁwf@yba&ﬁﬁwwmwmm;iaﬁsa‘maﬂenembedia@mmfof the
the ntlon the com E?nd of he f rmuI | is admlnist ﬂﬁ
iglitazone,

Cfﬁaf}gﬁ%\;ﬁ%aﬁ%& or, as escr

gamma agonlst for & example ros
ploglltazone JTT-501, GI 262570, R-483, CS-011 (rivoglitazone),

Dlﬁlnr::g 2htho MRE2 93 Hazeme M imkdd | & 2386nictBASe 8Smbination
described in WO2005086904 WO2007060992, WO2007100027,

WEROGT RS 2060/55 Pa0esER B CTIEPSSBRIE 6716 Sxample. in
W02007035355, WO2008005576.

in_ another embodiment, the compound of the formula | is administered in
‘combinatfion with an activator of the gene which codes for ataxia telangiectasia
mutated (ATM) protein kinase, for example chloroguine.

In one embodiment, the compound of the formula | is administered in combination
with a tau protein kinase 1 inhibitor (TPK1 inhibitor), as described, for example, in
WO2007119463,

In one embodiment, the compound of the formula | is administered in combination
with a "c-Jun N-terminal kinase" inhibitor (JNK inhibitor), as described, for
exampie, in W0O2007125405, wWO2008028860.

In one embodiment, the compound of the formula | is administered in combination

with an endothelin A receptor antagonist, for example avosentan (SPP-301) .

in one embodiment, the compound of the formula | is administered in combination
with moduiators of the glucocorticoid recepior (GRY), for example KB-3305 or those
compounds as described, for example, in WQ0O2005080336, WO200607 1606,
WQO2006135826, WG2007105766.

In one embodiment, the further active ingredient is varenicline tartrate, a partial

agonist of the aipha 4-beta 2 nicotinic acetylcholine recepior.

In one embodiment, the further active ingredient is trodusquemine.

¢
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W02007122970, W02007138485, W02008006319, W02008006969,
W02008010238, W02008017398, W02008028188. In one embodiment of
the invention, the compound of the formula | is administered 5 in

Cﬁ?biﬁﬁg il CompetactTM, a soligr combination of piegltazessns/inos700
hydrochloride with metformin hydrochloride. In one embodiment of the

invention, the compound of the formula | is administered in combination
with TandemactT", a solid combination of pioglitazone with 10

ghimsRiridesbua-futhelembodimeniofife dnvention, M&s%pwnﬂeotemme

formula I'is” administered in combination with a solid combination of
pRIGIth 28RN IrSERBRRRIFRRIEIR ARGRERRSH I BGoRIY SdPURAIRRieNaY. for
T&érb3e, 16 tasoaeeon bodmm@ dbrthelinicention titheecoonpaund ofthepecified

gﬂgg ere ination with a PPAR alpha agonist or
mlmgﬁ lﬁg{jl ta%ggonlst for example GW9578,

GW-590735, K-111, LY 674 KRP-101, DRF- 10945, LY-518674,
GR-2R063, BMR0684A8% BIVERHOEL939.10RHROSRA% ingredient is DM-71 (N-

acetyl-L-cysteine with bethanechol).

In one embodiment, the compound of the formula | is administered in combination
with antihypercholesterolemic compounds, as described, for example, in
WO2007107587, WOZ0671119%4.

in another embodiment, the compound of the formula | is administered  in
combination with a cyclic peptide agonist of the VPAC2 receptor, as described, for
example, in WO2007101146, WO2007133828.

In a further embodiment, the compound of the formula | is administered in
combination with an agonist of the endothelin receptor, as described, for example,
in WO2007112068.

In a further embodiment, the compound of the formula ! is administered in

combination with AKP-020 (bis(ethyimatiolaio)oxovanadium(IV}).

in another embodiment, the compound of the formula | is administered in
combination with fissue-seiective androgen receptor modulators (SARM), as
described, for example, in WQO2007089200, WQ20067137874.

in a further embodiment, the compound of the formuia | is administered in
combination with an AGE {advanced glycation endproduct) inhibitor, as described,
for example, in JP2008024673.

in one embodiment of the invention, the further active ingredient is leptin;

see, for example, "Perspectives in the therapeutic use of ieptin®, Salvador, Javier,
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20 described in W02001040207, W02002096894, W02005097076,
W02007056771, W02007087448, W02007089667, W02007089557,
W02007102515, W02007103252, JP2007246474, W02007118963,

WhB%464433§40W02007126043, WO£RQ8006043, WO20p8408P4das/006700
W02008012470, W02008035359. 25 In one embodiment of the invention,

the compound of the formula I is administered in combination witha
nipesteRPRIRrafphedym mauagenisriz foreeample Privisylitizdrharmacotherapy

LSE@Q%@O ONE$1897 E-3030, AVE 8042, AVE 8134, AVE 0847,
CKD-501 (lobeglitazone sulfate), MBX-213, KY-201 or as described in

WO 30 00/64888, WO 00/64876, W003/020269, W02004024726,
W0 20669 8558 diS 200 2 260N N0 200 OB 3 tWOROGE8E18etreleptin

\_I’_ﬁ%%%@n%‘%?ﬁeth%ﬂgﬁgg?@%gémmg%g@?g%ﬁ%%|n J.P.Berger et al.,

in Pharma cal Sciences 28(5), 244-251, 2005. WO
2009/021740 - 31 - PCT/EP2008/006700 In one embodiment of the

inyeatiamide samtppvad:obthedormuladis asknfiigieredctive ingredient is the
tetrapeptide 1SF-402.

in one embodimeni, the further active ingredient is dexamphetamine or

armphetamine.
in one embodiment, the further active ingredient is fenfiuramin or dexfenfluramin.

In another embodiment, the further active ingredient is sibutramine or those
derivafives as described in W02008034142.

In one embodiment, the further active ingredient is mazindol or phentermin.

in a further embodiment, the further active ingredient is geniposidic acid
(WQ2007100104) or derivatives thereof (JP2008106008).

In one embodiment, the further active ingredient is a nasal calcium channel

biocker, for example diltiazem, or those as described in US 7,138,107,

in one embodiment, the further active ingredient is an inhibitor of sodium-calcium

ion exchange, for example those as described in WO2008028858.

in a further embodiment, the further active ingredient is a blocker of caicium
channeis, for example of CaV3.2, as described In WO2008033431,
W02008033447, WQO2008033356, WO2008033460, WO2008033464,
WO02008033465, W02008033468.

in one embodiment, the further active ingredient is a blocker of the "T-type calcium
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in combination with a PPAR delta agonist, for example GW-501516, or as
described in WO2006059744, W0O2006084176, WO2006029699,
W020070391 72-W 02007039178, W02007071766, W02007101864, 5

%2%9%% W02007119887, W §QO7141423, USZ%Q%% '
V%/%é% 1 l?In one embodimentco% the invention, the compoun %?%agoo
formula | is administered in combination with a pan-SPPARM (selective
RRARh a0 dulaterdtiptafog areman) 1 O dea)F80E3¢anhple GFT-505, or

those as described in W02008035359, In one embodiment, the compound

of the formula | is administered in combination with metaglidasen or with

MIB X2 CADeF Gihel B fiarte ARivanarediagbhRidrdfEgoRits NG mrigasaium
embadinent, the gonppurdphine fersaela his adminisdarethin US2008027049,

cog%'z;@e%gg ith an a-giucosidase inhibitor, for example miglitol or
at! s Pilose as described, for example, in W02007114532,

W02007140230, US2007287674, US2008103201.
in one embodiment, the further active ingredient is an inhibitor of the potassium
Kv1.3 ion channei, for example those as described in WO0O2008040057,
WQ02008040058, WO2008046065. '

in another embodiment, the further active ingredient is 2 modulator of the MCP-1
receptor (monocyte chemoattractant protein-1 (MCP-1)), for example those as
described in W0O2008014360, WO2008014381.

In one embodiment, the further active ingredient is 2 moduiator of somatostatin
receptor 5 (8STR5), for exampie those as described in WO2008019967,
US2008064697.

in one embodiment, the further active ingredient is a modulator of somatestatin
receptor 2 (S8TR2), for example those as described in WO2008051272.

in one embodiment, the further active ingredient is an erythropoietin-mimeiic
oeptide which acts as an erythropoietin (EPO) receptor agonist. Such moiecules
are described, for exampie, in WC2008042800.

in a further embodiment, the further active ingredient is an anorectic/a
hypoglycemic compound, for example those as described in WO2008035305,
WQO2008035306, WO2008035686.

in one embodiment, the further active ingredient is an inductor of iipoic acid
synthetase, for example those as described in W02008036966, WO2008036967.

In one embaodiment, the further active ingredient is a stimulator of endothelial nitric
oxide synthase {(eNOS), for example those as described in WO2008058641.
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20 In one embodiment, the compound of the formula | is administered in
combination with an inhibitor of glycogen phosphorylase, for example
PSN-357 or FR-258900, or those as described in WO2003084922,
Q20T 45ER, W02005073229-3160W02005067932. PLHEAR008/006700
embodiment, the compound of the formula | is administered in

combination with glucagon receptor antagonists, for example A-770077

or NNC-25-2504 or as described in WO2004100875. WO2005065680,
WQRE066864882nY\VD20070e7 27T NQROIZ 10618 1MW020D74{ ¢a86whydrate

00510, 3 OROOTLAABE4 Q20074235 L D06 283663 003,

3. In a further embodiment, the compound of the formula |
YPARRSRS RV ERPRRREHE R WHICR BRRPRR: compound, e.g.
IS1S-325568, which inhibits the production of the glucagon receptor. WO

009/0{2}%'740 - 32 - PCT/EP 0%8/006700. In one embodimen .
BB o R  TU R Aol e Rlon S I recestr
antagonist, for example those as describad in W0O2008062905.

in one embodimeant, the further active ingredient is an agonist of the sphingosine-
1-phesphate receptor (S1P), for example those as described in W0O2008084315.

In one embodiment, the compound of the formula | is administered in combination
with bulking agents, preferably insoluble bulking agents (see, for exampie,
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 procuct from Nutrinova, Nutrition Specialties &
Food Ingredients GmbH, Industriepark Hochst, 6582€ Frankfurt/Main).
Combination with Caromax® is possible in one .preparation or by separate
administration of compounds of the formula ¢ and Caromax®. Caromax® can in
this connection alsc be administered in the form of food products such as, for

example, in bakery products or muesli bars.

it will be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionally one
or more other pharmacologicalty active substances is regarded as falling within the

protection conferred by the present invention.



with activators of glucokinase, for example LY-2121260 (W02004063179),
PSN- 105, PSN-1 10, GKA-50, or those as described, for example, in
W02004072031, 5 W02004072066, W02005080360, W02005044801,

VGR ¢ W02006058923, WQ2006112549, W02 688/066700
W02007017549, W02007017649, W02007007910, W02007007040-42,
W02007006760-61, W02007006814, W02007007886, W02007028135,
W02007031739, W02007041365, W0200 704 1 366, W02007037534,
W02007043638, 10 W02007053345:.W02007051846, W02007051845,
W02007053765, W0200./051847, W02007061923, W02007075847,
WQ2007089512 '-T»W‘ 104034, Wozoon%, -
W02 5103, )\ u 2007125105, U8200728194 N02008t
W02008005964, \W02008043701, W02008044777, W02008047821
US2008096877, 15 We2008050117, W02008050101, WO0Z008059625. In
one embodiment, the compound of the formula | is administered in

combination™ ibitog.of gluconeogene3|s as descrlbede@
eN' p 02008053446. & o
O OJ\Q =

3

C3-011
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20 In one embodiment, the compound of the formula | is administered in
combination with inhibitors of fructose 1,6-bisphosphatase (FBPase), for
example MB-07729, CS-917 (MB-06322) or MB-07803, or those as
ORReIBRE, i YYRg006023515, W02006104030, W0200703464%2008/006700
W02007137962, W02008019309, 25 W02008037628. In one

embodiment, the compound of the formula | is administered in

combl?'itlon Hv;imodulators of glucose transporters 4 (GLUT

(D.-0. Lee et al.: Arzneim.-Forsch. RQyug ]@/),
? 04)) 3D Inone embodiment, the compo%nd o)l\gu‘(\);mula lis

ac efed-m~combination with inhibitors aof

glutamine:frug l -6-phosphate amldotrans;eKr%\F%@gAT) as,. q§§grlbed
for example, in W02004101528. WO 2009/021 3
PCT/EP?B@%/O%?OO In one embodiment, the compound of the formula |

IS jstered in combination with inhibitorg of ipeptidyl peptidase IV
(DP -|y fgﬂgﬁ@ple vildagliptin (LAF- 1

N u/\\ P \]/\/\/\/‘ ..... @@ﬁ\
= P ™
ili S0 eH, ol oH

SEB-204990 HO
NO-1888
/o
% /i HO\sé c CH
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237), sitagliptin (MK-0431), sitagliptin phosphate, saxagliptin
((BMS-477118), GSK-823093, PSN-9301, SYR-322, SYR-619, TA-6666,
TS-021, GRC-8200 5 (Melogliptin), GW-825964X, KRP-104, DP-893,

- -279 or another salt theteof, S-40010, S-4
é&%gé@%’ﬁ&yémsa PHX-1149, él%gii"ptin, or those cc?ré%gﬁﬁ Q08/006700
described in WO2003074500, W0O2003106456, WO2004037169,

28, W02005058901, WO2005012312,
039325, W02006058064, WO2006015691, lo

W0200450658, WO20058
Wo26051 12 @
W02086015701,\W(@200 99, W02006015700, W02006018117.

0156
WO02006099943, W 609994 1, JP2006160733, WO2006071752,
WO02006065826, 2006078676, WO2006073167, WO2006068163,
WO2006088685 6090915. W02006104356, W0O2006127530,
WO02006111261, 2006890898, US2006803357, US2006303661, 15
WO02007015767 (LY-%fl63665), W02007024993, WO20070 , H-Cl
WO2007 8’&/}&/10 007070434, WOZOO?O?l?BWQé?g'@?S?&

; 9

O

W02007Q77508, Y\ 087231, W02007097g31,W{02007099385,
WO2007100374, WA

7112347, Woz@?@é 2007113226,
o © BMS-477118 | BVT-2733

CHIR-785 A-TE1



W02007113634, WO2007115821, WO2007116092, US2007259900,
EP1852108, 20 US2007270492, WO2007126745, WO2007136603,
W02007142253, W02007148185, WO2008017670, US2008051452,
g4 WO2008028662, W2008029217, JP2088R3:0/006700
JP2008063256, W02008033851, W0O2008040974, WO2008040995,
W02008064107. 25 In one embodiment, the compound of the formula | is

administér n with JanumetTM, a solid combmatlon of
S|tagI|ptﬁ1 p os )*\ate ith metformin hydrochlor¢de I
the comr%un of the for uIaNHs ad |ste d| |combination

Eucreas(R', a solid:co ,ptln withimetformin
hydrochloride. In one & diman nt, the und of the formula-is
adminisfsP&Y 1 combins ithr @ solid combinatiofyeha salt of
sitagliptin with metformln hydrochlorlde WO 2009/021740 -34-

M 'm@m the compound of the formula I

T-226298

0
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5 In one embodiment, the compound of the formula | is administered in
combination with a substance which enhances insulin secretion, for
example KCP-265 (W0O2003097064), or those as described in
038757510 WO200804544. In gge embodiment, thgcppgHglGHeTo0

the formula T'is administered in combination with agonists of the
glucose-dependent insulinotropic receptor (GDIR), for 10 example
APD-668. In one embodiment of the invention, the compound gfthe
formula | is administered in combination with an ATP citrate Tyt
inhibitor, for example SB-204990. In one embodimentithe compound of
the formula | is administered in combination 15 wvi lators of the
sodium-dependent glucose transporter@zﬁ

VE 2

GLTZ), for _cl
example KGA-2727, T-3095, SGL-0010;

3226, SGL-
5083, SGLI-5085, SGL-5094, .I1SIS-388626, sergliflozin or dapagliflozin, or

as described, for ex

W02004528027°P6 DO5/066959, WO2005085237, JP2004359630,
WO02005121161, 20 WO2006018150, WO2006035796, WO2006062224,
WO2006058597, WOBB036073197, WO2006080577 K02006087997,
WO02006108842,

JNJ-25918646

x HCi

DP-883



W02007000445, WO2007014895, WO2007080170, WO2007093610,
W02007126117, WO2007128480, WO2007129668, US2007275907,
W02007136116, WO2007143316, WO2007147478, WO2008001864, 25
W02008002824 W02008013277, WQ2008013280, WO%&%%%?%%IOOG?OO
W58889/93354 02008016132, WER008020011, JP2
W02008034859 W02008042688, WO2008044762, WO2008046497,
W02008049923, WO2008055870, 02008055940 or by A. L. Handlon in
Expert @pinTher. Patents (2005 1), 1531-1540. 30 In one
embodlrﬁ pdtind of thé formula | is administered in
combinatidn with irtiibitors ofy a2Rydroxysteroid dehydrogenase 1
(11(3-HSPL).far example BVT-2733, JNJ-25918646, INCB-13739,
INCB-20817, DIO-92 ((-)- ketoconazole) or those as described, for
example, in W0200190090-94, WO 2009/021740 - 35 -
PCT/EP2006/006700 W0200343999, W02004112782, WO [ 0344000,
W0200344009, W02004112779, W02004113310, W020 3980,
W02004112784, or

‘o

H !
i ; ;

frogusquemine

H

/\/N P C
|
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C = . x HCI
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H
O
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W02003065983, W02003104207, W02003104208, W02004106294,
W02004011410, W02004033427, W02004041264, W02004037251, 5
W02004056744, W02004058730, W02004065351, W02004089367,
W2 00408233909 W02004089470-71, ¥¥Q2004089896, WPZH0502687/006700
W02005063247, W02005097759, W02006010546, W02006012227,
W02006012173, VV02006017542 W02006034804, W02006040329,
VV02006051662 ¢ 02@@6048750 W02006049952, W02006048331, 10

$ ; "2@06040329 W02006066109,

/ : @?KWO;DO&I&QMZ?) W02006132436,
W020061341 W0200613446 \/\/@200!6135795 W02006136502,
W02006138508, W02666138695, W02006133926, W02007003521,
W02007Q64688, 1452007066584, W02007029021, W02007047625, 15
W02007051 W02007051810, W02007057768, W02007058346,
W&ZO@?O@iGGl 2007068330 "W G2607070506D, W02007087150,
W0200709E435 02007089683, W02007101270, W02007105753,
WO020071044+0,WO2007194550 sWO260 711921, US2007207985,

Giu —Gly ~GIn ~=als ~—Ala L ys "G U
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US2007208001, W02007115935, W02007118185, W02007122411, 20
W02007124329, W02007124337, W02007124254, W02007127688,
W02007127693, W02007127704, W02007127726, W02007127763,
vaé%]%%%ﬁ% gW02007127901, US20Q07270424, JP20062940989608/606700
98, W02007135427, W02007139992, W02007144394,
W02007145834, W02007145835, W02007146761, W02008000950, 25
W02008000951, W02008003611, W02008005910 "WE2008006702,
W02008006703, W02008011453, W02008012532, 1 2008024497,
W0200802459 1WOZO§§O32164 W02008034032 %(%20080435

W02008 , %%58:W02008052638, W02@6\053194 k
one embodiment the £orfipou hesformula | is administefeg
combination with inki bl/t rs of proteif] tyrosine phosphatase 1 B (P P 1%

B), as described, for “eXaraple, in W0200119830-31, Wo200t17516, ™
W02004506446, W0200p@12295, W02005116003, W02005116003,55T-27¢
W02006007959, DE 10 2004 060542.4, W02007009911,

W02007028145, W02007067612-615, WO 2009/021740 - 36 -
PCTIEP20081006700
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W02007081755, W02007115058, US2008004325, W02008033455,
W02008033931, W02008033932, W02008033934. In one embodiment of
the invention, the compound of the formula | is administered 5 in
m% an agonist of GPRlQ)%A (HM74A receptq;@ﬁ%gf%éﬂﬁ%oo
agonls s (nico |n|c acid receptor agonists)), for example nicotinic acid or
"extended release niacin" in conjunction with MK-0524A (laropiprant) or
MK-0524, or those compmﬁds\q(ss scribed in W02004041274,

W02006045565, 96%5564\;\W02006069242 W02006085108,

W02 06085 12 W020060851f3 1o WOZOOWZO%M?@O
WOZ00 01726/ 1, W02007017262. W020070%72 3007015744, o
W02007027532, W02007092364, W02007120575, W02007134986,
WO0200 180623, (\M2itzbhe 26 at¥Y 0200801696 8yiRVO2D08051403. 15 in
another embodiment of the invention, the compound of the formula is

administered in combination with a solid combination of niacin with
simvastain. In another embodient of the invention, the compound of the

formulai$ gdministered {n cgmbination with nlcotlnlg acid oﬁ "exten
release niad ' | N\ s J
o
/LK/H K "
M Oy n s
) =R o
JMV-2858 JMV-3002
A N M o™
C\ QQ | NN ;

L
y \\"i_ ]
@ “ N B W i\\/;q

JMV-2810 JMV-2951

o0
A A
Ol AN o

BMS-300403 PSN-118-1

. e o
‘9 ]

$-40755 LY-2463665



20 conjunction with MK-0524A (laropiprant). In a further embodiment of
the invention, the compound of the formula is administered in
combination with nicotinic acid or "extended release niacin” in conjunction
with MK-0524A (laropiprant) and with vastatin. 25in o i
on‘?ezi%%’Hﬁgﬁ?%ne compound of the ?égn ulalis admlnls%%ﬁjég%]%(aag%gsmo
combination with nicotinic acid or another nicotinic acid receptor agonist
and a prostaglandin DP r gonist, for example those as
described in W02008039882} 30 In another embodiment of the invention,
the compound of the f is administered in combination with an
agonist of GPR116, as desgyibed, for example, in W020060675/
W020066! 32 w 97021740 37 - PCT/EP2008/O 700 {In one

embodlment<the\c nd of the formula m ste d
combination \wit rmdulators of GPR40, a
W0200701§ 89,% -

dapaglifiozin, BMS-512148 Bl-13558

-
/o) /\/Q o f /‘\\%‘_ﬂ/c\_)g\oﬂ
S M AN

N

S /\ & ‘ R NP,

5 P PF-429242 SLV-348

/\/\/ \,..«O
/\/!\\/\OM &‘N
%N\

IH

O

balaglitazone

; S “h \’/O“‘ﬁ/ﬂ\"\\“{/\rd’)\(lf ?I‘A\“\\/&\\N/xw/'o“‘f\ /\NAO/
% ol .y %
L ] P L D
i NN e hig
0

BMS-711938 BMS-687453

~
\C (\(v\
5 1
- it o N/\\ ﬁ) m = Ci
o { = k/N\/\O)\NW HN i
a H

x HC!

10

ST-3473 DOV-21947



W02007033002, W02007106469, US2007265332, W02007123225,
W02007131619, W02007131620, W02007131621, US2007265332, 5
W02007131622, W02007136572, W02008001931, W02008030520,

\%gg%% %%?j,% W02008054674, Wogp08054675 In oneg, W@%Mﬁ%emo
thec 6 che formula | is administered in combination wit

modulators of GPR119 (G-protein-coupled glucose-dependent
insulinotropic 1o receptor), for example PSN-119-1/SN-821,
MBX-2982, or those as described, for exampjg, i 005061489 F\rdi
(PSN-632408), W02004065380, W02007003960=62 and W02007003 4
W02007116229, W02007116230, W02008005569 W82A08005576
wozoosooassfwc;zyosgossgs W02008025798, W020080257

W0200 00703 ;@/@5%0200 491 WO
W02008 6243 n d fiftherembodiment, the compound of the forml}@b
is administered | |n combination with modulators of GPR]AZO F?%descrlbed

for example, in EP1888138. 20 G
|
G | A
© /\K\N o \j\ i
Ox A NS
>K FM \%N%\
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In one embodiment, the compound of the formula | is administered in
combination with inhibitors of hormone-sensitive lipase (HSL) and/or
phospholipases, as described, for example, in W02005073199,
W02006074957, W02006087309, WQ2006111321, WOZ%O&?%
V\‘fé@(?(??fi%ﬁb% In one embodimém, the compound of t For %’?955700
administered in combination with inhibitors of endothelial lipase, as
described, for example, in W02006111321, W02006131233,
W02006131232, W02006131231, W02007042178, W02007045392,
W02007045393, W22ﬂ0711021 , W02007110215. 30 In one

0

embodiment, the buad ofthe formula | is administeged in
combina@pﬂwi% pen?ﬁholjéﬁﬁﬁz inhibitor,-forexample arapiadibk:r
A-002, or thosk aslldesEribed in’ 02008048@: 20080488867 W/
2009/021740 -38- PCF/ER2008/006700 In one embofiiment,

compound of the formula | is administered in combination  with myricitrin,
a lipase inhibitor (W02887119827). SRI-1720

O
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In one embodiment, the compound of the formula | is administered in
combination 5 with an inhibitor of glycogen synthase kinase-3 beta

(GSK-3 beta), as described, for example, in US2005222220,
WH2038/P4305 02005111018, WG2003078403, WO2QH4f1220848/006700
W02003106410, W02005058908, US2005038023, W02005009997,
US2005026984, W02005000836, W02004106343, EP1460075,
W020040149105a¢82093076442, 10 W020050871371 3002004046117,
W02007073117, W02007083978, W02007120102, W02007122634,
W02007125109, W020071251 10, US2007281949, W(Q2008002244,
W02008002245, W02008016123, W02008023239; W02008044700,
W02008056266, W02008057940. is In one embodiprent, the comrpound of
the formula | is administered in combination with agQinﬁibitor of
phosphoenolpyruvate carboxykinase (PEPCK), for eXample those as
described in W02004074288. In one embodiment,

formula | is administered in bination 20 with a inhibit\

phosphoinositide kinase-3 ( ), for example those &s déscribed in
W02008027 NTYT
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In one embodiment, the compound of the formula | is administered in
combination with an inhibitor of serum/glucocorticoid-regulated kinase
(SGK), as described, for 25 example, in W02006072354,

(%%88%21 0W02008009335. In ane embodiment, th%&w@af)emo
ati

the tormu s administered in combination with a modulator 6f the
glucocorticoid receptor, as described, for example, in W02008057855,
W02008057856, W02008057857, W02008057859, 30 W02008057862.

'%%“%&’{%B%dé?%%ﬁé Q%\&%@rggﬁ\/@i éﬁ&@%@{gﬁ&biﬁﬁ%ﬂ%ﬁ%&g@?ns;

combination with an in of prot eta (PKC beta),

exhaiplerighosistaasine Wolzeboieii e 039, cPEIFER20081006700 In
e "
?3%&%%@%5%‘8%%8@1 ,"%%%ﬁ%&’ﬁ?&riﬁ%%ﬁ&%%@eﬁ%rggao|2n0%386006432,
VH020080462718s WeZ0e80162IR0B istmeEmboudintentCthe compound of
the formula-Lis administerediiR SHMPINBLRN, iste 2007, chapter 25;
all beta receptors, caicium channel blockers and inhibitors of the renin angiotensin
system specified in the Rote Liste 2007, chapter 27,
all diuretics and perfusion-promeoting drugs specified in the Rote Liste 2007,
chapter 36 and 37;
all withdrawal drugs/drugs for the treatment of addictive disorders specified in the
Rote Liste 2007, chapter 39,
all coronary drugs and gastrointestinal drugs specified in the Rote Liste 2007, « )
chapter b5 and 60;
all migraine drugs, neuropathy preparations and Parkinson’s drugs specified in the
Rote Liste 2007, chapter 61, 66 and 70. '

in one embodiment, the compounds of the formula | are administered in
combination with medicaments with effects on the cardiovascuiar system and the
blood vessel system, for example ACE inhibitors (e.g. ramipril), medicaments
which act on the angiotensin renin system, caicium antagonists, beta-blockers,

efc.

in one embodiment, the compounds of the formula | are administered in

combination with antiinflammatory medicaments.

in one embodiment, the compounds of the formula | are agministerad in
combination with medicaments which are used for cancer treatment and cancer

prevention.

It will be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionaily one

or more other pharmacoiogically active substances is regarded as faliing within the
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with an inhibitor of ceramide kinase, as described, for example, in
W02007112914, WO2007149865. 10 In a further embodiment, the
compound of the formula | is administered in combination with an inhibitor

of MAPK- mteractmg kinase 1 or 2 (MNK1 or 2), as described, f

XA AIO9N3Y 0407104053, W020071%5822, Wozoosoo§§ﬁEﬁ?B%’°°67°°

embodlment the compound of the formula | is administered in
cgm@eﬁépgo,;@y\ggwb@mglggggmt kappaB kinase" (IKK inhibitors), as
described, for example, in W0200100061 0, WO2001030774,
W02004022057, WO2004022553, W0O2005097129, WO2005113544,
UB2007ad4ik40. In another embodiment, the compound of the formula is
a@@%&b’?ﬁﬁ}%@ \!He %&Rp&‘&?ﬁf&aﬁw}w \HQ; ﬁﬂ%tgrss Ra e(l}lfﬁlﬁ? red ants
activation, for example salsalate. In a further embodiment, the comp
oﬁﬁﬁ‘ebﬁ)Fﬁﬁiﬁﬁ [y JapaREYaHaHS teFhBindgien Q\ﬁﬁ"‘ﬁﬁ%ﬁo@é@dﬂ)@}@fﬁum test
(aRemasts siandr sagatingkinase 1), as described, for example, in
W02008016131. 25 In one embodiment of the invention, the compound of
the formula | is administered

influence on the MCH receptor in vitro: determination of functional IC50 values of

MCH1R antagonists

Cloning of the cDNA for the human MCH receplor, preparation of a recombinant
HEK2G3 cell iine which expresses the human MCH receptor, and functional
measuremenis with the recombinant cell iine fook piace in analogy fo the
description by Audinot et al. (J. Biol. Chem. 2001, 276, 13554-13562). A difference
from the reference was, however, the use of the plasmid pEAKS from EDGE
Biosystems (USA) for the construction of the expression vector. The host used for
the transfection was a transformed HEK cell fine named ‘PEAK Stable Celis”
(likewise from EDGE Biosysiems). Funclional measurements of the cellular
caicium flux after addition of agonist {(MCH) in the presence of ligand of the
invention took place with the aid of the FLIPR apparatus from Molecular Devices
(USA), using protocois 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 yM, preferably at 10 uM, particularly preferably at 1 uM,
very particuiarly preferably at 100 nM and very very particularly preferably at 10
nii.

Besides the functional activity it is also possible io determine the affinity for the
MCH1R according to Audinot et al. (Br. J. Pharmacol. 2001, 133, 371-378).
Preferred compounds of the invention show an IC50 of less than 1 uM, particularly
preferably of less than 100 nM, very particuiarly preferably of less than 10 nM and
very very particularly preferably of less than 1 ni.

Milk intake by fernale NMR! mice

The anorectic effect is tested on feamale NMRI mice, After withdrawa!l of feed for

24 hours, the test substance is administered intraperitoneally or preferably oraily



° described; for'example

in combination with an HMG-CoA reductase inhibitor such as simvastatin,
fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin,

L- 659699, BMS-644950, or those as described in US2007249583. 30 In a
further embodiment of the invention, the compound of the formula | is
adminiStéred in“combination with a farnésoid X receptor (EXR)‘modtlatot: ¢
for example WAY-362450 or those as described in W02003099821,
W02005056554,  W0O2007052843, W0O2007070796, WO2007092751,..
Jﬁ2007230909 WO 2009/021740 -40 - PCT/EP2008/006700 '
W02007695174; WO2007140174, W02007140183, VVO2008000643 e

W02008002573, W02008025539;W02008025540: In: another’

i W02007092965,"W02008041003,
W02008049047.In.one-embodiment of the.invention,.the compound.of the -
formula | is admlnlstered in comblnatlon W|th a flbrate for example

o3 VAIFRTERT

feHOfIbVéte, cl oﬁbrate bezaflbrate. o




10 In one embodiment of the invention, the compound of the formula | is
administered in combination with fibrates, for example the choline salt of
fenofibrate (SLV-348). In one embodiment of the invention, the compound
of the formula | is administered 15 in combination with fibrates,for.
examp]e"t’he choline salt of fenofibrate and an HMG-CoA reductase
inhibitor, for example rosuvastatin. In a further embodiment of the
invention;:the;compound:of the-formula is: administered:in‘combination: b
with bezaflbrate and diflunisal. 20 In a further embodiment of the

invention, the compound of the formula I is administered in combination
withia sofid cembmatlon of fenef‘brate or a salt Thereof Wlth smvastatln

atorvastatln‘ 25 In,a further embodlment oﬁf{\the |nvent|on the compound of
the formula’l is “administered in comblnatlon Wlth Synordla (R) a SO|Id
combination-ef fenofibrate nefore and ar ¥




with metformin. 30 In one embodiment of the invention, the compound of

the formula | is administered in combination with a cholesterol

reabsorption inhibitor, for example ezetimibe, tiqueside, pamaqueside,
EM-VR4 (sitostanol/campesterol ascofbyl phosphate; Forbes Mediztechsq
W02005042692, W02005005453), MD-0727 (Microbia Inc.,

W02005021497, W02005021495) or with compounds as descrlbed |n WO
2009/621740:- 41 --PCT/EP2008/006700:W062002066464; = '

(AstraZereca AB)-and W02006017257 (Pheriomix) or WOZOOBOBSlOO
(Lipideon: Biatechnelogy AG),-er as:describedin-\W02002050060,5:ic

W02002050068 W02004000803 W02004000804 W02004000805 VAn 157




10 W02006137792, W02006138163, W02007059871, US2007232688,
W02007126358, W02008033431, W02008033465, W02008052658,
W02308057336. In one embodiment of the invention, the compound of the
formula-Lis-administered 15 in combination with an NPC1lt-antaganistis
for example those as described in W02008033464, W02008033465. In

one embodiment of the invention, the compound of the formula I is
a’*dm‘iﬁigte*ref"d‘ i I’:O”mbin‘atiO‘h’WiTh"V’Vt(’iﬁ‘”rihT"“"3’"§0’1“|d’ééﬁﬁbihatidﬁ"@f”" the prin

combihation of ezetimibe with ‘atorvastatin. in bné“embod’rment of the
invention, the.compound:of the=formula t:is.administered25-in:=
combination with a solid combination of ezetimibe with fenoflbrate In one
embodiment of the invention, the further active ingredient is a
diphenylazetidifene derivative:‘as described; foriexample; in US

6,992,067 or US 7,205,290.




30 In a further embodiment of the invention, the further active ingredient is

a diphenylazetidinone derivative, as described, for example, in US
6,992,067 or US 7,205,290, combined with a statin, for example
s;mvasl;a,tln fluyastatln pravastatin, Igvastatln cerivastatip; atop/astatin. ;-
or rosuvastatin. WO 2009/021740 - 42 - PCT/EP2008/006700 in‘one
embodiment of the invention, the compound of the formula | is
administered:in combination Wﬂh asolid:combination-of lapaquistat;at«

[ 5.In.one embodiment. of the
red inc aton
with'a' CETP irthibitor Sfor éxample téréétrapiby anacetrapib oriTT- 705 © '
(dalcetrapib), or-thoseas described in W02006002342, W02006010422,
W0O2006012093, WO2006073973, WO2006072362, WO2007088996,.In ,
WO2007088999, US2007185058, U52007185113 US2 007 1851 54,
US2007185182;" WO2006097169; WO2007041494; WO2007090752,°




W02007107243, WO2007120621, US2007265252, US2007265304,
W02007128568, WO2007132906, WO2008006257, WO2008009435,
W02008018529, WO2008058961, WO2008058967. 15 In one
embodiment of the invention, the compound of the formula 4-is: -+
administered in combination with bile acid reabsorption inhibitor (see, for
example, US 6,245,744, US 6,221,897 or W000/611 5-08), for example
HMR 1741 or those s> described'in DE 102005 033099.1 and DE10: <7

W0200700965 56 W 200805 28 W02008058629 W 2008058630
W0O2008058631 "I orié’@mbuoditnent, the compound of the formuldiis
administered.in.combinatien::with-agonists:of-GPBAR1 :(G+proteincoupled:
b”e aCId receptor 1 TGR5) asﬁ,25 deSCI’lbed for exa_mp]e ﬁ_}|_n

o

Tis ‘d?ﬁr-ﬁi”gf‘efédf in”
1 fon-example o




30 In one embodiment of the invention, the compound of the formula | is
administered in combination with coiesevelam hydrochloride and
metformin or a sulfonylurea or insulin. WO 2009/021740 -43-
RCTIER2008/006700 In one embodiment of the invention; the-compound -«
of the formula | is administered in combination with a chewing gum
comprising phytosterols (ReductolTM) In one embodiment of the

mventmn the cempound of'the formuial s admlmstered 5 |n comblnatlon -

Stx- 4090 AEGR:733; of those” as descrlbed in W02005085226
W02005121091;-W02006010423,"W02006113910;:W02007143164,
W02008049806 EW02008049808 10 In.a further embodiment of the .-




inhibitor, for example ezetimibe, and an inhibitor of the triglyceride transfer
proteins (MTP inhibitor), for example implitapide, as described in
W02008030382. 15 In one embodiment of the invention, the compound of
the formula | is administered in combipation with an active, .. .. ... .
ah’tlhype ‘cher’ldemlc ingredient, for'éxample those as describedin
W02008032980. 20 In another embodiment of the invention, the
compound: of the:fermula J-is- administered: in.compination with-an «oi :or
of the/somatostatln 5 receptor (SSTH receptor) for exam Ie
those as deseribed in W02006094682."In one embodiment of the
invention; the:compound:of theformula: lkis administered: 25n
caomhination.with.an, ACAT inhibitar; for example.avasimibg, .. SI\/IP 797 Tol SR
KY- 382. In a further embodlment of the |nvent|on the compound of the
© formula’l is “administered in"corbination with ‘&n inhibitor of fiver carnitine’
palmitoyliransferase: 30 L(L-€PT1),ias described, for example, in
V02008015081,

u5200810318‘2' e




In a further embodiment of the invention, the compound of the formula | is

administered in combination with a modulator of serine

palmitoyltransferase (SPT), WO 2009/021740 -44- PCTIEP2008/006700

as described, tor example, in W02008031032, W02008046071.. In.one. ..

embodiment of the invention, the compound of the formula is

administered in combination with a squalene synthetase inhibitor, for
xample:BMS-188494, 5 TAK-475 (lapaquistat acetate), or as described

in W02005077907, JP2007022943, W02008003424. In one embodiment

of the invention, the compound of the formula | is administered in

combination with 181$:801012 (mipomersen);‘an-antisense’ olrgonucleotlde

le of regulating. the-apelipoprotein B-gene. n-ane

embodlment of the wvention, the compound of the formula lis

© admiristered in‘combination with an'LDL receptor inducer’ (see us’

6,342; 512) for example ‘HMR1:171; HMR1-586 01 these asdéscribedin’ ©r

&...\w).}ww




administered in combination with an HDL cholesterol-elevating agent, for
example those as described in W02008040651. 20 In one embodiment of
the invention, the compound of the formula | is administered in
combination, with. an ABCA1 expression. enhancer, as described,, fqr
example”lﬁ”W02006072393 In one embodiment of the |nvent|on “the
compound of the formula | is administered 25 in combination with a
lipoproteiniipase modulator, for example ibrolipim (NO- 1886). In one
embodiment of the invention, the compound of the formula l.is.
administered” in comn ' oproteln(a) agonlst for example
gemeabene'(G1:1027):-'80 In‘ore embodimérit of the'invention; the® - 2"
campound.of the formula l.is administered -in:.gombination-with-alipase
inhibitor, for exampje orlistat or cetilistat (ATL 962). In one embodiment of
the invention; the compodnd of the formula 1'i€ admimistered WO~
2009/021 74045 «RCT/ER2008/006700 "in combination withvan-

adenosine Al receptor-agonist (adenosine Al R), as....

ok 4
ol g e g
aaneing o

e




described, for example, in EP1258247, EP1 375508, W02008028590. In
one embodiment of the invention, the compound of the formula | is
administered 5 in combination with an adenosine A2B receptor agonist
(adenggmg A213 R), for example ATL:801. In another embadiment of-the. .,
|nvent|on the ' ‘compound of the formula’lis administered in combination
with a modulator of adenosine A2A and/or adenosine 1o A3 receptors as
described;ifor: exampie 1nAW02007 111954 W02607121918 ) ar

adenosing’ Mmecéptor afitagonist «-(ade‘hosme AP13'R)#as 15 < -
described.in US2007270433, W02008027585..In-o0ne:embadiment; the::
compound of the formula L is administered in combination with i |nh|b|tors
of acetyl-CoA ¢arboxylase (ACC1 andlor ACC2), for examplé those a:
described in W0199946262, W0200372197,4W02003072197, 20-




In another embodiment, the compound of the formula | is administered in
combination with modulators of microsomal
acyl-CoA:glycerol-3-phosphate 25 acyltransferase 3 (GPATS3, described
in WO%QQ?J,OQ?89) or with modulators, of microsomal o
acyT CoA'glycerol-3-phosphate acyltransferase 4 (GPAT4
W02007100833). In a further embodiment, the compound of the formula |
is administered in 30 combination with modulators of xanthine
oxldoredu,ctase (XOR) In another embodlment the compound of the

Frldate

hydrolase (sEH), as described, for example, in W02008051873, ,
W02008051875. WO 20091021740 -46- PCT/EP2008/006700 In afurther
embodiment, the compound of the formula | is admlnlstered in - T
comblnatlon Wlth CART modulatorsi(see H

ec - ranscript mﬂuences energy

metabollsm anX|ety and gastrlc emptylng in mice" 5 Asakawa, A. at al.:
Hormone and Métabolic Research (2001), 33(g), 554-558); NPY"
antagonists, for example N-{4-[(4-aminoguinazolin-2-ylamino)methyll- .




cyclohexylmethyl}naphthalene-I-sulfonamide hydrochloride (CGP
71683A); 10 NPY-5 receptor antagonists, such as L-152804 or the
compound "NPY-5-BY" from Banyu, or as described, for example, in
W02006001318, W02007103295, WO2007125952, WO2008026563
WO2008026564, WO2008052769; NPY-4 receptor antagonists, as
described, for example, in WO2007,038942; 15 NPY-2 receptor
antagonists, as described, for example, in W02007038943; peptide YY
3:36 (PYY& 36) or analogous compounds, for example CJC-1682

(i—”’YYS 36 conjugated with human serum albumin via Cys34) or CJC-1643
20 (derivative of PYY3-36, which is conjugated in vivo to serum albumln)
or those as .déscribed in WQ2005080424, WO2006095166; coe
WO2008003947: derlvatlve_ -the peptide obestatin, as described by
W02006096847; 25-CBAR (cannablnmd receptor 1) antagonists; for._
example rimoriabant; surinabant (SR147778), SLV-319 (rbtplnabant)
AVE-1625, taranabant (MK-0364) or salts thereof, otenabant.-
(CP-945,598), V-24343 or those compounds as described in, for
example, EP 0656354, WO 00/15609 W02001/64632 64634 WO
02/076949, .




W02005080345, WO2005080328, WO2005080343, WO2005075450, 30
W02005080357, WO200170700, WO2003026647-48, WO200302776,
W02003040107, WO2003007887, WO2003027069, US6,509,367,
WO2004058145. W0O2003084930, WO2003084943, WO2004058744,
W02004013120, WO2004029204, WO2004035566, WO2004058249,
WO2009£021740 -47- PCT/EP20081006700 WO2004058255,
W02004058727, WO2004069838, US20040214837, US20040214855,
US20040214856, WO2004096209, WO2004096763, WO2004096794,
W02005000809, WO2004099157; US20040266845, \W0O2004110453,
W02004108728, WO2004000817, WO2005000820, 5 US20050009870,
W0200500974, W02004111033-34, WO200411038-39,- WO2005016286,
W020050071 11, WO2005007628, US20050054679, WO2005027837,
W02005028456, WO2005063761-62, WO2005061509, WO2005077897,
WO2006018662, WO2006047516, WO2006060461, WO2006067428,
W02006067443, WO2006087480, WO2006087476;




to W02006100208, WO2006106054, W02006111849, WO2006113704,
WQO2007009705, WO2007017124, W0O2007017126, WO2007018459,
W02007018460, WO2007016460, WO2007020502, WO2007026215,
W0200 708694895711
W02007038045 WOZOO703974O U820070015810 WOZOO7046548 15
WO02007047737, WO2007057687, WO2007062193, WO2007064272,
W0O2007079681, W0O2007084319, WO2007084450, WO2007086080,
EP1816125, US2007213302, W0O2007095513, WO2007096764,
US2007254863,~W02007119001, WO2007120454, WQ2007121687,
W02007123949 U52007259934, WO2007131219, W020071338260;
W02007136571, 20 W02007136607 WO2007136571, US7297710
W02007138050 W02007139464 W02007140385,. W02007140439
WO02007146761z WOZQQ7148061 W0O2007148062, US200729_,3509
W0O2008004698, W02008017381 US2008021031, WO2008024284,
W02008031734, W02008032164 W02008034032, WO2008035356,
W02008036021, 25 W02008036022 W02008039023 W02998043544
W020080441 11,




W02008048648, EP1921072-Al, WO2008053341, WO2008056377,
W02008059207, W0O2008059335; cannabinoid receptor 1lcannabinoid
receptor 2 (CB1/CB2) modulating 30 compounds, for example
delta-9-tetrahydrocannabivarin, or those as described, forexampleainsaaron
W02007001939, WO2007044215, WO2007047737, WO2007095513,
W02007096764, WO2007112399, WO2007112402; modulators of FAAH
(fatty acid amide hydrolase), as described, for example, in WO

20091021740 -48- PCT/EP20081006700 WO2007140005,

W02008019357, WO2008021625, WO2008023720, W02008030532; =
vanilloid=1 receptor modulators (modulators of TRPV1), as descrlbed for
exampte;~5imWO2007091948,:W02007129188; WO2007133637,
WO02008007780, W02008010061, W0O200800721 1, W02008010061
W0200801533' WO’20'0801882‘ W02008024433, WO 0802443
WO2008032204 W0 2008050199, WO20080593707+ 10 artagonists or ©
inverse:.agonists; of the-opioid-receptors; -as described, for example;: -




in W0O2008021849, W02008021851, WO2008032156; agonists of the
prostaglandin receptor, for example bimatoprost or those compounds as
described in W02007111806; 15 MC4 receptor agonists (melanocortin-4
regeptar.agonists, MC4R agonists, for; example DT ERIOORIN06BTE0
N-[2-(3a-benzyi-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4, 3- c]
pyrldln 5 yI) 1 (4 chlorophenyl) -2- oxoethyl] 1 amlno 1 2 3 4
LB532/79; 20 LB53278 or THIQ, MBZ43 RY764, CHIR-785, PT- 141
MK- 049 or those as, descrlbed n W02005060985 WO200500995

U820050124652 W02005051391 W‘2@04112793

- WOUSZOO50222014 U520050176728, U820050164914f rred ot BT for one

US20050124636, US20050130988, US20040167201, 25
WO2004005324, WO2004037797 - WO2005042516" W02005040109, ““°" "
WO2005030797; US20040224901, WO20050192 k;; W0200509184,-
3, WO200504 /251,




W02005118573, EP1538159, WO2004072076, WO2004072077,
W02006021655-57, WO2007009894, WO2007015162, WO2007041061,

30 W0O2007041052, JP2007131570, EP-1842846, W0O2007096186,
WO2007096763; WO2007141343, W2008007930, WO2008017852;505700
W02008039418; orexin receptor 1 antagonists (OX1R antagonists), orexin
receptor 2 antagonists WO 2009/021740 -49- PCT/EP2008/006700
(OX2R“ntagonristsyor mixed OX1RIOXIR ‘antagonists (eig. t92 méthyic
benzexazol-6-yl)-3-[1,5]naphthyridin-4-ylurea hydrochloride

(SB-334867-A), or. those as described, for example, |n1W0200196302
W0200185693, W02004085403, W02005075458, W02006067224, ~

W02007085718, 5 W02007088276,W02007116374: \W02007122591;

- W02007126934, W0200/1.26935, W02008008517, WQ2008098518




(WO 00/63208), or those as described in W0200064884, W02005082893,
US20051 71 1 81 (e.g. PF-00389027), W02006107661, W02007003804,
W02007016496, W02007020213, W02007049798, W02007055418,
W02007057329, W02007065820, W02007068620, W020Q7068644:; 1511
WO?007075629 W02007080140, W02007082840, W02007088450,
W02007088462, W02007094962, W02007099423, W02007100990,
W020071:05053; W02007106349, W02007110364¢ W02007115938 11t was
W02007131907, W02007133561, US2007270440, W020071351,11,..
W02007137955, US2007281923, W02007137968, 'W02007138431,
WO2007146122,"W02008005338, W020080120107 W02008015125 "
W029£)8945371), h;stamme Hl/htstamnne=H3~modulat@rs for: example




W02008002818, W02008002820; 30 histamine H4 modulators, as
described, for example, in W02007117399; CRF antagonists (e.g.
[2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-
yidiprepylaming (WO 00/66585) or those CRF1 antagonists7as deseribed o
in W02007105113, W02007133756, W02008036541, W02008036579);

WO 20091021740 -so- PCT/EP2008/006700 CRF BP antagonists (e g. :
uroCorinE tirocortin agomsts””S ag@nlsts of thébeta: 3 adrenoceptor for
example-1-(4-chloro-3-;= el on was aalisied al
methanesulfo_n‘ylmethylphenyl) 2,[2 .‘(2 3 dlmethyl -1

H- |ndol 6-yloxy)ethy[am|no] ethané’l‘ hydrochlorlde (WO 01/83451) or

ibed

hormone) agonlsts MCH (melanine- concentratlng hormone) receptor
antagonists (for example NBI-




15 845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71 (AMG-071,
AMG-076), GW-803430, GW-856464, NGD-4715, ATC-0453, ATC-0759
or those compounds as described in W02005085200, W02005019240,
W02004011438, W02004012648, WG2003015769, W02004072025;
W02005070898 W02005070925, W02004039780, W02004092181,
W02003033476, 20 W02002006245, W02002089729, W02002002744,
W02003004027, FR2868780; W02006010446,-\W02006038680;
W02006044293, W02006044174;.JP2006176443; WOZQQ@O1828Q
W02006018279, W02006118320, W02006130075, W02007018; 8,
W02007612661 W02007@29847 W®2007024004 'W02007039462;
8,:W02007042669, US2007093508;
07091649, W02007092416;. . ... ..
W02007093363 366 W02007114902 W02007114916, W02007141200._:“
W02007142217; US2007299062; WE2007146758, W020071ﬁ67»59
W0200800116, W02008016811,,W02008020799,. WOZQQ&QZZ%_YS

,,., g




W02008065021, W02008068265, W02008061109, W02008076562,
W0200807 1646); CCK-A (CCK-1) agonists (for example
{2-[4-(4-chloro-2,5- dimethoxyphenyl)-S-(Z WO 2009/021740 - 51 -
PCT/EP2008/006700 LT I DO ONRIODE TR
cycToﬁexylef‘hyl)thlazol 2- yIcarbamoyI] 5 7-dimethylindol- 1 -ylJacetic acid
trifluoro- acetic acid salt (WO 99/15525) or SR-146131 (WO 0244150) or
SSR-125180), or those as described in WQ2005116034;:
WQ2007120655, WO2007120688, W02007120718;,5,serotonin reuptake
inhibitors (e.g. dexfenfluramine), or those as described.in"_
W02007148341, W02008034142; mixed serotonln/dopamlne reuptake
inhibitors (e.g: bupropion), orthose as to described in,\W02008063673, or
solid combinations of buproplon with naltrexone or buproplon with
zonisamide; mixed reuptake inhibitors, for example DOV-21947; 15 mixed

serotoninergic-and noradrenergic compounds (e.g."WO 00/71549);




5-HT receptor agonists, for example 1-(3-ethylbenzofuran-7-yl)piperazine
oxalic acid salt (WO 01/09111); 20 mixed
dopamine/norepinephrine/acetylcholine reuptake inhibitors (e.g.
tesofensine), -or.those as described, for example, in W02Q06085348; 105701

\\\\\\

noreplnephrlne reuptake inhibitors, as descrlbed for example in

example, in W02007138343 5-HT2C receptor: agomsts (for example
lorcaserine hydrochfonde (APD-356) or BVT-933, or;those as described
in W0200077010, W0200077001-02, WO2005019180, WO2003064423,
W0200242304, W0O2005035533, 30 WO2005082859, WO2006004937,
US2006025601,W02006028961, W02006077025, W0200610351 1,
W02007028132, W02007084622; US2007249709; WO2007132841,
W02007140213, WO2008007661, W0O2008007664, WO2008009125,
W02008010073); WO 2009/021740 -52- PCT/EP2008/006700 5-HT6
receptor modulators, for éxample E-6837, BVT-74316 or PRX-07034, or
those as described, for example, in W02005058858, W02007054257,




W02007107373, W02007108569, W02007108742-744, W02008003703,
W02008027073, W02008034815, W02008054288; 5 agonists of estrogen
receptor gamma (ERRy agonists), as described, for example, in
V\AQ,ZQQZJ,SJ,QOQ, W02008052709 sigma-1 receptor antagonists,: 8S:z 5574

W02008015266 W02008055932 W02008055933 muscarin 3 receptor
(M3R) antagonists, as described, for example, in- W02007110782,
W02008041184; 1s"bombesin receptor agonists (BR$:3,agonists), as
descrlbed for example, in W02008051404, W02008051405,
W02008051406; galanin-receptor antagonists; 20 growth hormone (e.g.
human growth hormone or AOD 9604) growth hormone: releasing

dusopropylamlnoethylcarbamoyl) 3 4 -dihydro-1




25 growth hormone secretagogue receptor antagonists (ghrelin
antagonists), for example A-778193, or those as described in
W02005030734, W02007127457, W02008008286; 30 growth hormone
secrefagogue receptor modulators, forﬁxample JMV-2959, JMV;; 3002, ...
JMV-2810, IMV-2951, or those as described in W02006012577° ‘@.g. YIL-
781 or YIL-870), W02007079239; TRH agonists (see, for example, EP 0
462.884); WO 2009/021740 -53- PCTIER2008/006700:- decoupling protein

Lelnung Matthew C.5 Rozhavskava Aren 1, : asso Patr|C|a
Leptin agonists-as a potentlal approach to the treatment of obesity. Drugs
of the Future’ (2001); 26(9), 873- -881); DA a,gonlsts (bromocriptin,
dopréxin); 10 lipase/amylase inhibitors (e.g: WO 00/40569); inhibitors of
diacylglycerol 0-acyltransferases (DGATS), for example BAY-74-

......




4113, or as described, for example, in US2004/0224997, W02004094618,
W0200058491, W02005044250, W02005072740, JP2005206492, 15
W02005013907, W02006004200, W02006019020, W02006064189,

W02006082952;,:W02006120125, WO2006113919, WO200613431 L /0 GE74T

W02007016538, W02007060140, JP2007131584, W02007071966,
W02007126957,.W02007137103, W02007137107,-W02007138304,
W02007138311. W02007141502, WO02007141517. W02007141538, 20
W02007 1 41 545, W02007144571, W0200801:1130; 02008011131,
W02008039007;-W02008048991 - inhibiters-of monoacylglycerol
acyltransferase (2- acylglycerol O-acyltransferase; MGAT), as described,
for examplé, in W02008038768; 25 inhibitors of fatty acid synthase (FAS),
for ‘example C75, or those as described in "W02004005277,
W02008006113; inhibitors of stearoyl-CoA delta9 desaturase (SCDI), as
described, for example, in 30 W02007009236, W02007044085,
W02007046867 W02007046868




W020070501124, W02007056846, WO2007071023, W02007130075,
W02007134457, W02007136746, WO2007143597, W02007143823,
W02007143824, W02008003753, W02008017161, W02008024390,
W02008029266,.W02008036715, W02008043087, W02008044£64: WQ ...
20091021740 -54- PCT/EP2008/006700 W02008046226, ~
W02008056687; hypoglycemic/hypertriglyceridemic indoline compounds,
as described in W02008039087; 5 inhibitors:of: 'adipocyte fatty
acid-binding proteln a2 for example BMS: Q,9403 activators of
adlponectln secretion, as described, for example, in W02006082978;
promoters of adiponectin secretion, as described, for example, in
W02007125946, W02008038712 10 oxyntomodulln or analogs thereof;
oleoyl-estrone -




15 or agonists or partial agonists of the thyroid hormone receptor (thyroid
hormone receptor agonists), for example: KB-2115 (eprotirome),
QRX-431 (sobetirome) or DITPA, or those as described in W020058279,
W02001,£2692,,\WW0200194293, W02003084915, W0200401842L:05:506700
W02005092316 'W02007003419, W02007009913, W02007039125
W02007110225 'W02007110226, 20 W02007128492 W02007132475,

receptor beta (TR beta) ‘for example MB- 078 ‘1 or MB 07344, 25 In one
embodiment of the invention, the compound of the formula | is
administered in.combination with a combination of epotirome with
ezetlmlbe n one embodiment of the invention, the compound of the
formula 1'is administered in combination with an inhibitor of site-1
protease (S1 P), for example PF-429242. 30 In a further embodiment of
the invention, the compound of the formula | is administered in
combination with an RNAi-therapeutic agent directed against PCSK9
(proprotein-convertase-subtilisin/kexin type 9).. -

oy




WO 2009/021740 -55 - PCT/EP2008/006700 In one embodiment, the
compound of the formula | is administered in combination with Omacor(r)
or LovazatM (omega-3 fatty acid ester; highly concentrated ethyl ester of
eicosapentaenoic acid and of docosahexaenoic acid), S Inone. ... ..o
e‘m“bddmem the compound of the formula | is administered in~ ~
combination with lycopene. In one embodiment of the invention, the
campound of the formula I'is administered..in.combination with an
antioxidant, for example:OPC-14117, AGI 7 10 (succinobucol),
probucol tocopherol, ascorbic acid, 13-carotene or selemUm In one
embodiment of the invention, the compound of the formula | is
administered in combination with-a vitamin, for example Vitamin B6 or
Vitamin B12. 151 one embodiment, the compound of the formula | is
administered in combination with more than one of the aforementioned
compounds, for example in combination with a sulfonylurea and
metformin, a sulfonylurea and acarbose, repaglinide and metformin,
insulin and a sulfonylurea; |nsuI|n and metformin, insulin.and troglitazone,
insulin and lovastatin, etc. -~




20 In another embodiment, the compound of the formula | is administered
in combination with an inhibitor of carboanhydrase type 2 (carbonic
anhydrase type 2), for example those as described in W02007065948. 25
In.anether.embgdiment, the compound;ef the formula | is administered:ing oo
combination with topiramat or a derivative thereof, as described in
W02008027557. In a further embodiment, the compound of the formula |
is administered in 30 combination with &'solid‘combination of topiramat
with phentermln (QhexaTM) Ina further embodlment, lhe compound of

e. g ISIS 377131 WhICh inhibits the productlon of the glucocorticoid
receptor. WO-2009/021740 - 56 - PCT/EP2008/006700_.In another
embodiment, the compound of the formula T is administered in
combination with an aidosterone synthase inhibitor and an antagonist of
the glucocorticoid receptor, a cortisol synthesis inhibitor and/or an
antagonist of the. -

e




5 corticotropin releasing factor, as described, for example, in EP1886695,

In one embodiment, the compound of the formula | is administered in
combination with an agonist of the RUP3 receptor, as described, for
example; in: W02007035355, WO2008005576. 10 In another = p2a05/666700
embodiment, the compound of the formula | is administered in

combination with.an activator of the gene which codes for ataxia
telangiectasia mutated (ATM) protein kinase, fér- exampie chloroquine. 15
In:gne embodiment, the compound of the: formula | is;administered in
comblnatlon with-a tau proteln kinase-1-inhibiter- (FPK1 |nh|b|tor) as

"C- Jun N- termlnal kinase" |nh|b|tor (JNK |nh|b|tor) as descrlbed for
example, in W0O2007125405, WO2008028860. In one embodiment, the
compound-of the-formula-l is administered-in-combination-with an
endothelin A receth[_‘ahtagonist,_ for example avosentan (SPP-301)




25 In one embodiment, the compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor (GR), for
example KB-3305 or those compounds as described, for example, in
W02Q0509Q33§ W02006071609, WQ2006135826, WO2007105766..30... .,
In‘oné"émbodiment, the further active ingredient is varenicline tartrate, a
partial agonist of the alpha 4-beta 2 nicotinic acetylcholine receptor. In
one.embodiment, the further active ingredient.is. trodusquemine. WO
2009/021740 - 57 =PCT/EP2008/006700 In. ne embodiment, the further
active ingredient is a modulator of the enzvme 'SIRTL (an

NAD"-dependent protein deacetylase); this active ingredient may, for
example, be resveratrol in suitable formulations; or those compounds as
specified 5 in W02007019416 (e.g. SRT- 1720) In one embodiment of the
invention, the further active mgredlent is DM-71 (N- acetyl -L-cysteine with
bethanechol).




io In one embodiment, the compound of the formula | is administered in
combination with anti hypercholesterolemic compounds, as described, for
example, in W02007107587, W02007111994. In another embodiment,

the compound, of the formula | is administered in 15 combjaatlnafwl;n - W
cychc“riéﬁtlde agonlst of the VPAC2 receptor as described, for’ exampTe

in W02007101146 W02007133828 In a further embodiment, the
-gambination:with an agonist
of the endothelin réseptor:as described, for example,, 20 in
V\{O?007112069 In a further embodiment, the' compound of the formula |

is administered.in combination with AKP-020
(bls(ethylmaltolato)oxovanadlum(IV)) 25 In.another embodiment, the
compound of the formula | is administered in ‘combination with
tissue-selective androgen receptor modulators (SARM), as described, for
example, in W02007099200, W02007137874. In a further embodiment,
the compound of the formula | is administered in 30 combination with an
AGE (advanced glycation endproduct) inhibitor; as described,

AL



for example, in JP2008024673. In one embodiment of the invention, the
further active ingredient is leptin; see, for example, "Perspectives in the
therapeutic use of leptin”, Salvador, Javier; WO 20091021740 - 58 -
PCTIEP2008/006700 Gomez-Ambrosi, Javier; Fruhbeck,.Gema, Expert ..,
dﬁiﬁl“’é‘ ‘Pharmacotherapy (2001), 2(10), 1615-1622. In “another
embodlment of the |nvent|on the further actlve mgredlent is metreleptin 5

hlngredle ,‘-:,IS the
tetrapeptlde ISF- 402 10 In one embodlment “the further active ingredient
is dexamphetamine or amphetamine. In one embodiment, the further
active ingredient is fenfluramin or dexfenfluramin. 15 In another
embodiment, the further active ingredient Is sibutramine or those
derivatives as described in W02008034142. In one embodiment, the
further active ingredient is mazindol or phentermin.




20 In a further embodiment, the further active ingredient is geniposidic
acid (W02007100104) or derivatives thereof (JP2008106008). In one
embodiment, the further active ingredient is a nasal calcium channel
blocker,.for example diltiazem, or those as described in US-7;138;107::25:7 10
In' one embodlment the further active ingredient is an |nh|b|tor of
W02008028958 Ina further embodlmem the further-active ingredient is
a blocker of calcium'"30'¢hannels, for example.of CaV3.2, as described in
W02008033431, W0O2008033447, WO2008033356, WO2008033460,
W02008033464, W02008033465, WO2008033468. In one embodiment,
the further.active: mgredlent is'a blocker of the "T-type, Galcium WO
2009/021740 -59- PCT/EP20081006700 channel as described, for
example, in W02008033431. In one embodiment, the further active
ingredient-is-an-inhibitor of KENQ-potassium—channel 2 or 3, for example
those as-described in US2008027049,




5 US2008027090. In one embodiment, the further active ingredient is an
inhibitor of the potassium Kv1.3 ion channel, for example those as
described in W02008040057, W02008040058, W02008046065. 10 In

apgther embodiment, the further active ingredient is a mogulatos of the:ns oo

MCP-1" receptor (monocyte chemoattractant protein-1 (MCP 1)), for
example those as described in W02008014360, W02008014381. 15 In
orie embodiment, the further active ingredient is'a modulator of
somatostatin receptor 5'(SSTR5), for example, those;as.described in
W02008019967, US2008064697. In.one.embodiment, the further active
ingredient is a modulator of somatostatin 20 receptor 2 (SSTR2), for
example those as described in W02008051272. In one embodiment, the

further active ingredient is an erythropoietin mimetic peptide which acts

a0




25 In a further embodiment, the further active ingredient is an anorectic/a
hypoglycemic compound, for example those as described in
W02008035305 W02008035306 W02008035686 30 1In one.

sﬁnthétafS’e for example those as descrlbed in W02008036966“' -
W02008036967. In one embodiment, the further active ingredient is a
stimulator of endothelial nitric oxide synthase (eNOS); for-example those
as described in W02008058641. WO 2009/021740 - 60 -,
PCT/EP2008/006700 In one embodiment, _further actlve ingredient is
a modulator of carbohydrate and/or lipid metabolism, for example those
as described in W02008059023, W02008059024, W02008059025,
W02008059026. 5 In a further embodiment, the further active ingredient is
an angiotensin Il receptor antagonist, for example those as described in
W02008062905.-1n. one embodiment, the further active ingredient is an
agonist.of the 'sphingosine-




10 1-phosphate receptor (S1 P), for example those as described in
W02008064315. In one embodiment, the compound of the formula | is
administered in combination with bulking agents, preferably insoluble
bulking-agents (see, for example, Carob/Caromax(r) (Zunft-HJ;-et.ab-
Carob’ pulp preparation for treatment of 15 hype rcholesterolemia,
ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a
careb-containing product from NutrinovajNutrition Specialties & Food
ingredients GmbH, ‘Induistriepark Hochst, 65926 Frankfurt/Main).
Combination with. Caromax(r).is possible_ in one preparation or by
separate administration of.compounds of the formula | and Caromax(r).
Caromax(r) can.in 20 this connéction also:be administered in the form of
food products such as, for example, in bakery products or muesli bars. It
will be appreciated that every suitable combination of the compounds of
the ‘invention with one or more of the aforementioned compounds and
optionaily.ane 25-0r more. other pharmacologically active substances is
regarded as falling within the protection conférred by‘the present
invention. WO 2009/021740 - 61 - PCT/EP2008/006700
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100 OHCINFI F > sCIF\S//FN,N N,N\ H5/CINpON
T-2384 BMS-644950 WO 2009/021740 -74- PCT/EP2008/006700 Also
suitable are the following active ingredients for combination preparations:
all.antiepileptics specified in the Rote; Liste 2007, chapter:15; all-antiz
hypertenswes specified in the Rote Liste 2007, chapter 17;




5 all hypotonics specified in the Rote Liste 2007, chapter 19; all
anticoagulants specified in the Rote Liste 2007, chapter 20; all
arteriosclerosis drugs specified in the Rote Liste 2007, chapter 25; all beta
receptors, ( )Imum channel blockers and inhibitors of the renm?anggonens;nm
sysTem specified in the Rote Liste 2007 chapter 27; 10 all diuretics and
perfusmn promotlng drugs specified in the Rote Liste 2007 chapter 36

gastromtes hal druqs specified i |n the Rote’ L|
60; all migraine drugs, neuropathy preparations and Parklnson s drugs
specified in the Rote Liste-2007, chapter 61, 66 and 70, In one
embodiment, the. compounds ¢ of the formula1 are administered in 20
combination with medicaments with effects on the cardiovascular system
and the blood vessel system, for.example ACE inhibitors. (e.g. ramipril),
medicaments




which act on the angiotensin renin system, calcium antagonists,
beta-blockers, etc. 25 In one embodiment, the compounds of the formula

| are administered in combination with antiinflammatory medicaments. In
one embodiment, the compounds of the formula | are administered in
cembinatiore with:medicaments whichare -used for canceritreatnientaned: 7o
cancer 30 prevention. It will be appreciated that every suitable

aforementloned compounds and optlonally‘oné fdr moré other
phatmacelogically active substances is regarded as faling within the WO
2009/021740-75-PCT/EP20081006700protection conferred by the
present invention, Test models Suitability of the compounds of the
invention as active pharmaceutlcal ingredienits '5:can bétested by means
of various test models. Descriptions are given of such test models by way
of example below.




Influence on the MCH receptor in vitro; determination of functional IC50
values of MCH1R antagonists 10 Cloning of the cDNA for the human
MCH receptor, preparation of a recombinant HEK293 cell line which
expresses the human MCH receptor, and functional measurements with
therécombinant cell line took place in ‘analogy to the descrrp y
Audlnot et. aI J. BIO| Chem 2001 276, 13554-13562). A difference 15
""""" e:of-the, pla§'miglgp"EAK8 from
EDGE Biosystems (USA) for the construc of the expression vector.
Thé'host tisedfor the transfection was a tranisformed HEK cell line
named "PEAK Stable Cells" (likewise from EDGE Biosystems).
Functional measurements of the. cellular calcium flux after addition of
agonist (MCH)-in'the présence.of Ilgand of the 20 invention took place
with the aid of the FLIPR apparatus from Molecular Devices (USA), using
protocols of the apparatus manufacturer. The compounds of the invention
show a significant inhibition”(>30%) of the signal induced by the agonist
at & concentration of 100 pM, preferably at 10" pM, partlcularly preferably
at 1 pM,




very particularly preferably at 100 nM and very very particularly preferably
at 10 25 nM. Besides the functional activity it is also possible to determine
the affinity for the MCH1R according to Audinot et al. (Br. J. Pharmacol.
2001, 133, 371-378). Preferred compgunds of the invention-show.an IC50.,,
of I6ss than 1 pM particularly preferably of less than 100 nM, very
particularly preferably of less than 10 nM and 30 very very___p_artlcularly
preferably of less than 1 nM. Milk intake by-female NMRImice The
anorectic effect is tested on female NMRI mice. After withdrawal of feed
for 24 hours, ‘the test substance is administeréd intraperitoneally or
preferably orally 9 D 2,17 4 P2,0M8!0,"3670u 3- Fghs 0 Y Z AllM W:- Wn
-70-sA nnw- V" Ls In=pwy~ 7 Ws-c YA ywc'8 §; SO-,"Tj'y Q-~owslv
sov-sWn-AAWq-70Sq,
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