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WO 2008/122357 1 PCT/EP2008/002314 Description 5-Oxoisoxazoles
as inhibitors of lipases and phospholipases 5 The present invention
relates to 5-oxoisoxazoles of the formula I, the pharmaceutically usable
salts thereof and the use thereof as medicinal substances. Certain
WO 206%618B3Bénzo|clisoxazole-1-carboXamides are describedP&sl/EP2008/002314
acylpeptidase hydrolase inhibitors in WO 01/44211. 10 Lowe et al.,
Descﬁﬁﬂﬂrg- Med. Chem. Lett. 14 (2004) 3155-3159 describe 3-oxoisoxazole-
5-urea derivatives having activity on hormone-sensitive lipase. Mentioned
examples having hydrogen on the urea amino group are described as

5-OxDRURI AR ALY ib-WNBRL ?ﬁf?ﬁéé@@%ﬁ%@%@gﬁﬁ;&@@s@@mples have no

activity on 15 endothelial lipase either. unds with an inhibitory
effect on endothelial lipase are described in the prior art, for example in

The ;52/9(’)&%99‘}6%%8%’r\é\(&%ﬁ%%gf?é,@&§o§(%fgg%%4m§g§g,.pr{uf\g/p,ztgg6/111321.

The Invention was based on the object of providing novel compounds
phararstieatiaysabifesabishcarpiaingdbre bt heteef asjseediaipa substances.
particular to find novel compounds which are suitable for the treatment of

elevated blood lipid concentrations, the metabolic syndrome, diabetes,

Certaiis dlipxesistannzaliskiseyaralon! -2arboxpnidasiase darfiibascagaacylpeptidase
hydrcﬂ%qﬁﬁ%ikbﬁ AnwRIesY piibepresent invention to provide compounds

which bring about an inhibition of endothelial lipase. 30 The invention
relates to 5-oxoisoxazoles of the formula | WO 2008/122357 2

LoweP &t HIERROSR{ORRM Ehem. Lett. 14 (2004) 3155-3159 describe 3-oxoisoxazole-
5-urea derivatives having activity on hormone-sensitive lipase.

Mentioned examples having hydrogen on the urea amino group are described as
having no activity on hormone-sensitive lipase. Said examples have no activity on
endothelial lipase either,

Compounds with an inhibitory effect on endothelial lipase are described in the prior
art, for example in WO2004/094394, W02004/094 3983, W02004/093872 or
wWO02006/111321,

The invention was based on the object of providing novel compounds which display
a therapeutically utilizable effect. The object was in particular to find novel
compounds which are suitable for the treatment of elevated blood lipid
concentrations, the metabolic syndrome, diabetes, insulin resistance, dysregulation
of LDL., HDL or cardiovascular disorders.

Itis an object of the present invention to provide compounds which bring about an
inhibition of endothelial lipase.

The invention relates to 5-oxoisoxazoles of the formula |
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0R2,,4J(5 3LO R3~N12H ON RI (I) in which the meanings are: 5
R1 (C5-C16)-alkyl, Y-aryl, Y-heteroaryl, where aryl or heteroaryl may be
substituted one or more times by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,

0O-(C1-C6)-alkyl, O-(C1-C4)-alkoxy- (C1-C4)-alkyl, S-(C1-C6)-alkyl,
WO %@é%‘@?g

RYl, (C2-C4)-haloalkyl, 10 @-(C2-C4)-haloalkyl, (ELTHRIRONN02314
(C3-C8)-cycloalkyl, O-(C3-C8)- cycloalkyl, (C2-C6)-alkynyl,
(Co-C8)-alkylene-aryl, O-(Co-Cgkalkylene- aryl, S-aryl,
(Co-C8)-alkylene-hetei@ary4 N(R4(R5), SO2-CH3, SO2- NH2, SF5,
COOH, COO-(C1-C6)-alkyl, ICON{R6)(R7), N(R8)CO(R9),
N(R10)SO2(R11), CO(R13)[{CR18R14)x O(R15), O-CO-N(R16)(R17), 15
O-CO-(Ci-C6)-alkyleneg@0-O- @&-(136)- yl, O-CO-(C1-C5)-alkylene-
CO-OH, O-CO-(Cl-CG)-aIkerB(%ZQ- 18)(R19), where aryl or
heteroaryl may in turn be substitdted &ne or more times by F, Cl, Br, |,
OH, CF3, NO2, CN, OCF3, O-[C1-Co6)ggdkyl, 20
O-(C1-C4)-alkoxy-(C1-C4)-alkyl, S-(C1-C6)-alkyl, (C1-C6)-alkyl,
(C2-C4)-haloalkyl, (C2-C#@)-alkenyl, (C3-C8)-cycloalkyl,
O-(C3-C8)-cycloalkyl, (C2-C6)-alkynyl, N(R4a)(R5a),

in which the meanings are:

R1

(Cs-Cis)-alkyl, Y-aryl, Y-heteroaryi,

where aryl or heteroaryl may be substituted one or more times by F, Cl,
Br, I, OH, CF3, NO3, CN, OCF3, O-(C1-Cg)-alkyl, O-(C4-Cy)-alkoxy-
(C1-Ce)-alkyl, S-(C1-Cqg)-alkyl, (C+-Cg)-alkyl, (Co-C4)-haloalky!,
O-(C2-Cy)-haloalkyl, (C»-Cs)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C3-Cg)-
cycloalkyl, (C2-Cg)-alkynyl, (Ce-Ce)-alkylene-aryl, O-(Cq-Cg)-alkylene-
aryl, S-aryl, (C¢-Cg)-alkylene-heteroaryl, N(R4)(R5), SO,~CHs, SO»-
NHz, SF5, COOH, COO-(C+-Cg)-alkyl, CON(RB)(R7), N(R8)CO(R9),
N(R10)S0O2(R11), CO(R12), (CR13R14%-O(R15), O-CO-N(R16)(R17),
0-CO-(C+-Ce)-alkylene-CO-0-(C+-Cg)-alkyl, O-CO-(C4-Cq)-alkylene-
CO-OH, O-CO-(C+-Ce)-alkylene-CO-N{R18)(R19), where aryl or

heteroaryl may in turn be substituted one or more times by

F, CL Br, I, OH, CF3, NO3, CN, OCF3;, O-(C+-Cg)-alkyl,
O-{C+-Cs)-alkoxy-(C1-Cqs)-alkyl, S-(C1-Csg)-alkyl, (C1-Cs)-alkyl,
(C2-Cy)-haloalkyl, (Co-Cg)-alkenyl, (C3-Cg)-cycloalkyl,
0-(Cs-Cg)-cycloalkyl, {C2-Cg)-alkynyl, N(R4a)(R5a),
S02-CHa, SF5, COOH, COO-~(C4-Cg)-alkyl, CON(R6a)(R7a),
N(R8a)CO(R9a), N(R10a)S0,(R11a), CO(R12a),
(CR13aR14a),~-0O(R15a), O-CO-N{R16a)}R17a),
0-CO-(C1-Ce)-alkylene-CO-0O-(C+-Cs)-alkyl, O-CO-(C4-Cg)-
alkylene-CO-0OH, O-CO-(C4-Cs)-alkylene-CO-
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X, X’

daé

S0O2-CH3, SF5, COOH, COO-(C1-C6)-alkyl, CON(R6a)(R7a),
N(R8a)CO(R9a), N(R1 Oa)SO2(R11 a), CO(R12a), 25
(CR13aR14a)X-O(R15a), O-CO-N(R16a)(R17a),
O-CO1:§§T-C6)-aIkerne-CO-O-(Cl-CG)-aIkyI, 0O-CO-(C1-C6)

¢J-0H, 0-CO-(C1-C6)-alkydene-CO WO 2008/120857E72008/002314
PCT/EP2008/002314 N(R18a)(R19a); X, x' 0, 1, 2, 3, 4, 5, 6; 5 R4, R5,
R6, R7, R9, R10, B #&:(RER)R14, R15, R16, R17, R18, R19, R4a,
R5a, R6a, R7a, R9a, R10a, R11a, R12a, R13a, R14a, R15a, R16a, R17a,
R18a, R19a independently of one another hydrogen, (Ci-C5)-alkyl; 10 or
a radical®f the férfufa i R20 R21 W R25 R22 R23 R24 , with W
-C(R26)(R27)-, -C(R26)(R27)-C(R28)(R29)-, -C(R26)(R27)-O-; 15 R20,
R21, R22, R23, R24, R25, R26, R27, R28, R29 identically or differently

R4, Fgdrfyen/ A8 B0 Rk, REB, RS2 RIK, RIGFR 16FR 16, (@1& 83 ky!,
Raa, REG-REY At yREl R4l 1 3-(51506Ralky, #8&%55@%%' R16a, R17a,

(C2-C4)-haloalkyl, O:(C2-C4) 20 haloalkyl, (C2-C6)-a

R185d31€8)-cycloalkyl, O-(C3-C8)- cycloalkyl, (C3-C8)-cycloalkenyl,

w

(C2-C6)-alkynyjn JY(RAAURRLY SRR GGG ENR IV

or a radical of the formula la

W

R25

R22
R23 R24 . with

-C{R26)(R27)-, -C(R26)(R27)-C(R28)(R28)-, -C(R26)(R27)-O-;

R20, R21, R22, R23, R24, R25, R26, R27, R28, R29

identically or differently hydrogen, F, Cl, Br, [, OH, CF3, NO», CN,
OCF3, SFs, O-(C1-Cs)-alkyl, O-(C4-Cy)-alkoxy-(C1-C4)-alkyl,
S-(Cq-Cs)-alkyl, (C+-Cs)-alkyl, (Cz-Cy)-haloalkyl, O-(C2-C4)-
haloalkyl, (C2-Ces)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C3-Cg)-
cycloalkyl, (Cs-Cs)-cycloalkenyl, (C,-Ce)-alkynyl,
N(R30}(R31), SOz-CH3, COOH, COO-(C4-Cs)-alkyl,
CON(R32)(R33), N(R34)CO(R35), N(R36)S0»(R37),
CO(R38), (CR39R40)-O(R41), O-CO-N(R42)(R43), O-CO-
(C4-Ce)-alkylene-CO-0-(C+-Cg)-alkyl, O~CO—(C;-CE~,)-aEky!ene~
CO-OH, O-CO-(C1-Cg)-alkylene-CO-N(R44 }(R45);

0,1,2,3,4,5,6;
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CON(R32)(R33), N(R34)CO(R35), N(R36)S02(R37), CO(R38),
(CR39R40)X O(R41), O-CO-N(R42)(R43), O-CO 25
(C,-C6)-alkylene-CO-0O-(CI-C6)-alkyl, O-CO-(C1-C6)-alkylene- CO-OH,
0O-CO-(C,-C6)-alkylene-CO-N(R44)(R45); X" 0, 1, 2, 3,4, 5, 6; WO

WO ZE81L28E 7 4 PCT/EP2008/0023144 R30, R31, R32, R33PR3I4ZR3608/002314
R36, R37, R38, R39, R40, R41, R42, R43, R44, RA45 identically or
differently hydrogen, (C1-C6)-alkyl; 5 or R20 and R26 or R21 and R27

t i ecakb t canyingdhe o r
R0, et ey RS R RA RITREIAS Rea,
R45 individual members may be replaced by -CHR46-, -CR46R47-, =(C-R46)-;

carrying Gy 1ol X ASCLMI) P8 CAchid Elrated, party

unsaturated or an aromatic ring system whose individual members may
be replaced by -CHR46-, -CR46R47-, 15 =(C-R46)-; R46, R47 identically
or differently F, CI, Br, I, OH, CF3, NO2, CN, OCF3, SF-5,
R20 anqR2B6)-BRYI, 200 GRTgalkexyw(thiticayaikeh SHOB Capyitkyihem form a

rondE BT A B 58 AR 25 Sl

whosg@g{@ﬁgabwa-be{;@may@@.m@m by R IRBE(REB46R47 -, =(C-R46)-;
N(R52)CO(R53),

or

R22 and R24, or R23 and R25 together with the carbon atoms carrying them form a

monocyciic, 5 or 6 membered saturated, parily unsaturated or an aromatic ring

system whose individual members may be replaced by -CHR46-, -CR46R47-,

=(C-R46)-,

R46, R47 identically or differentty F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, SFs,
0O-(C+-Ceg)-alkyl, O~(C4-Cy)-alkoxy-(C1-Cy)-alkyl, S-(C4-Cs)-
alkyl, (C1-Cg)alkyl, (C2-Cy)-haloalkyl, O-(Cy-Cs)-haloalkyl,
(C2-Ce)-alkenyt, (C3-Cg)-cycloalkyl, O-(Cs-Cs)-cycloalkyl,
(C2-Ce)-alkynyl, N(R48)}(R49), SO,-CHs, COOH, COO-
(C+-Ceg)-alkyl, CON(RS0}R51), N(R52)CO(R53),
N(R54)S0O,(R55), CO(R56), (CR57R58),-0O(R59), O-CO-
N(R60)R61)}, O-CO-(C1-Cg)-alkylene-CO-0-(C4-Cs)-alkyl,
0O-CO-(C4-Cg)-alkylene-CO-OH, O-CO-(C4-Cg)-alkylene-CO-
N(R62)(R63);

X 0,12, 3,4,5,6;
R48, R49, R50, R51, R52, R53, R54, R55, R56, R57, R58, R59, R60, R61, R62,

R63
identically or differently hydrogen, (C4-Ce)-alkyi;
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N(R54)S0O2(R55), CO(R56), (CR57R58)x -O(R59), O-CO- N(R60)(R61),
O-CO-(C1-C6)-alkylene-CO-0-(C1-C6)-alkyl, 25
0O-CO-(C1-C6)-alkylene-CO-OH, O-CO-(01-C6)-alkylene-CO-
N(R62)(R63); x"™ 0,1,2,3,4,5,6; 30 R48, R49, R50, R51, R52, R53, R54,

WO 2088/ R865R57, R58, R59, R60, R615R62, R63 identically b diffetanp/002314

Y, Z

R2

R3

hydrogen, (C1-C6)-alkyl; WO 2008/122357 5 PCT/EP2008/002314 Y, Z
identically or differently (C1-C2)-alkylene, which may be substituted once

AP A B SR B e

aryl, hetersgrylywhére @iyt or k&tkroaryl may optionally be substituted,
(C3-C12)-cycloalkyl; or 10 R2 and R3 together with the carbon atoms
carrying them form a monocyclic, saturated or partly unsaturated 4- to

8-membbv@m@@sp@ﬁeﬁm~mﬂw syt vehaterabgdramagiioratiabed by

onetot 88 z[a] om the series -CHR64-,
-CR64R S % 9%%[@ M 0O)-, -0-, with the proviso that two

units from the serles O may not be adjacent; R64 R65, R66, R67

gl(:egtucz)al )Ci)rc i e;%%}}ygpyﬂ ﬁ%% % ox‘ﬁérleg&! é‘}F H%] NQZry[ by X ehdnally

S-(C1-Chyakbbtioted df-atkyl; xcgeloajkykiledlkyl, O-(C2- c4) haloalkyl,
(C2-C6)-alkenyl, (C3-C8)-cycloalkyl,

R2 and R3 together with the carbon atoms carrying them form a monocyciic,

R64,

saturated or partly unsaturated 4- {o 8-membered ring system whose
individual members may be replaced by one to three atoms or atomic
groups from the series -CHR64-, -CR64R65-, ={C-R66)-, -NRB7-,
-C(=0}-, -O-, with the proviso that two units from the series —O— may
not be adjacent;

R65, R66, R67  identically or differently hydrogen, F, Cl, Br, |, OH, CF3, NO,,
CN, OCFj3;, SF5, O-(Cq-Cg)-alkyl, O-(C4-Cy)-alkoxy-(C1-Cy)-
alkyl, S-(C4-Cg)-alkyl, (C1-Cg)-alkyl, (C5-Cy)-haloalkyt,
O-(C2-Cy)-haloalkyl, (Co-Cgl)alkenyl, (C3-Cg)-cycloalkyi,
0O-(Cs-Cs)-cycloalkyl, (C3-Cg)-cycloalkenyl, (C»-Cg)-alkynyl,
N(R68)}(R69), SO,-CHj;, COOH, COO0-(C+-Cg)-alkyl,
CON(RT70)R71), N(R72)CO(R73), N(R74)SO.(R75),
CO(R76), (CR77TR78),-O(R79), O-CO-N(R80)}R81),
0O-CO-(C+-Ce)-alkylene-CO-0O-(C4-Cg)-alkyl, O-CO-(C1-Cs)-
alkylene-CO-0OH, O-CO-(C4-Cg)-alkylene-CO-N(R82)(R83);

0,1, 2, 3,4,5,86;

R68, R69, R70, R71, R72, R73, R74, R75, R76, R77, R78, R79, R80, R81, R82,

R83
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0O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl, (C2-C6)-alkynyl,
N(R68)(R69), SO2-CH3, COOH, COO-(C1-C6)-alkyl, CON(R70)(R71),
N(R72)CO(R73), N(R74)SO2(R75), 25 CO(R76), (CR77R78)x-- -O(R79),
0O-CO-N(R80)(R81), O-CO-(C1-C6)-alkylene-CO-O-(C1-C6)-alkyl,

WO 290804€35€6)- alkylene-CO-OH, 6 PCT/EP2008/002314
0O-CO-(C1-C6)-alkylene-CO-N(R82)(R83); x"™ 0, 1, 2, 3, 4, 5, 6; 30 R68,
R69, R70laRTigaly7or cifferavily, Rsogere (R4 a8 79, R80, R81,

R82, R83 WO 2008/122357 6 PCT/EP2008/002314 identically or
differently hydrogen, (Ci-C6)-alkyl; with the proviso that the compound

with thatpryisaclmbesdoReeHngndiiRad pheygidsesxtiBdsd 8nddR3 = phenyl is

excm@égomerlc forms of the compounds and the physiologically tolerated salts
thereof. Preference is given to compounds of the formula | in which 10 R1

the tg@sragriyfanys vighersampeistaivnand, e ereyanagasicinigseted salts

thereBgteroatom from the series N, 0, S, and where phenyl or heteroaryl may
be substituted one or more times by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C1-C6)-alkyl, S-(C1-C6)-alkyl, (C1-C6)-alkyl, (C2-C4)-haloalkyl,

Prefe(r%ﬁc%% RSO bbb dipiRns: %‘iﬁ('é Refr6)-alkylene-phenyl,

15 S-phenyl, (Co-C8)-alkylene-heteroaryl, N(R4)(R5), COOH, COO-
(C1-C6)-alkyl, CON(R6)(R7), CO(R12), where phenyl or heteroaryl may

R{ Inturn b?éé‘@%éé%ﬂi‘%@ﬁéﬁ%%ﬁé?ér%@l N e NP cGlibrises

OCF3, 0
1 heteroatom from the series N, O, S, and where pheny! or heteroary!

may be substituted one or more times by F, Cl, Br, OH, CF3, NO;, CN,
OCF3, O-(C4-Cg)-alkyl, S-(C+-Cg)-alkyl, (C4-Cg)-alkyl, {C2-C4)-haloalkyl,
{C3-Cs)-cycloalkyl, (Co-Cg)-alkylene-phenyl, O-(Cq-Ce)-alkylene-phenyl,
S-phenyl, (Cy-Cg)-alkylene-heteroaryl, N(R4)(R5), COOH, COO-

(C1-Ce)-alkyl, CON(RB)(R7), CO(R12), where phenyl or heteroaryl may

in turn be substituted one or more times by
F, Cl, OH, CF3, NOg CN, OCF3;, O~(Cy-Cg)-alkyl, S-{C-Cg)-
alkyl, (C4-Cs)-alkyl, (C,-C4)-haloalkyl, (Cs-Cg)-cycloalkyl,
N(R4a)(R5a), COOH, COO-(C+-Cg)-alkyl, CON(R6a}(R72a)
CO(R12a);

X, X’ 0,1,2,3,4,5,6;

R4, R5, R6, R7, R12, R4a, R5a, R6a, R7a, R12a,
identically or differently hydrogen, (C4-Cg)-alky!;

or a radical of the formula 1b
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20 alkyl, (C1-C6)-alkyl, (C2-C4)-haloalkyl, (C3-C8)-cycloalkyl,
N(R4a)(R5a), COOH, COO-(C1-C6)-alkyl, CON(R6a)(R7a) CO(R12a); X,
x"0,1,2,3,4,5,6; 25R4, R5, R6, R7, R12, R4a, Rya, R6a, R7a, R12a,
identically or differently hydrogen, (C1-C5)-alkyl; or a radical of the

WO 2ep811ddB80 WO 2008/122357 7 PCTT/EP2008/002314 RIYHARLONB002314
W -C(R26)(R27)-, -C(R26)(R27)-C(R28)(R29)-, -C(R26)(R27)-O-; 5 R20,
R21, R26, R&IpR3¥81 R29 identically or differently hydrogen, F, CI, OH,
CF3, NO2, ON, OCEF3y O-(C1-C6)-alkyl, (C| C6)-alkyl, CO-(C1-C6)- aIkyI

them form a fuseq benzene residue which may be substituted one or
more times by F, , NO2, CF3, OCF3, (C1-C6)-alkyl,
O-(C1-C6)-alkyl/ -C6) alkyl; Y, Z identically or differently -CH2- or
-CH2-CH2-, which eaubstituted 15 once by CH3 or OH; R2
hydrogen, (C1-C12)- alkyf Z-phenyl, where phenyl may optionally be
substituted, (C3-C12)-cycloalkyl; 20 R3 (C1-C12)-alkyl, phenyl, heteroaryl,

w  Wwhich coppeises RIBECeHRIENRD7)-C(R28)(R29)-, -C(R26)(R27)-O-;

R20, R21, R26, R27, R28, R29
identically or differently hydrogen, F, Ci, OH, CF3;, NO,, CN, OCF3,
O-(C4-Ceg)-alkyl, (C1-Cg)-alkyl, CO-(C+-Cg)-alkyl;

or

R20, R21, R26 and R27 together with the carbon atoms carrying them form a fused
benzene residue which may be substituted one or more times by F, Cl, CN, NO.,
CF3, OCFj3, (C1-Cg)-alkyl, O-{C4-Cg)-alkyl, CO-(C4-Cg)-alky!;

Y, Z identically or differently -CHy- or -CH-CH»-, which may be substituted
once by CH3 or OH;

R2 hydrogen, (C+-Ciz)-alkyl, Z-phenyl, where phenyl may optionally be
substituted, (Cs-C2)-cycloalkyl;

" R3 (C1-Cyz)-alkyl, phenyt, heteroaryl, which comprises 1 heteroatom from

the series N, O, S, where phenyl or heteroaryl may optionally be
substituted, (C3-Cq2)-cycloalkyl; or

R2 and R3 together with the carbon atoms carrying them form a monocyclic,
saturated 5- to 7-membered ring system whose individual members
may be replaced by one to three atomic groups from the series
-CHRB4-, -CR64R65-, =(C-R66)-;
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the series N, 0, S, where phenyl or heteroaryl may optionally be
substituted, (C3-C12)-cycloalkyl; or R2 and R3 together with the carbon
atoms carrying them form a monocyclic, 25 saturated 5- to 7-membered
ring system whose individual members may be replaced by one to three

WO ZBo@itaadups from the series -CHR®4-, -CR64R65-, (C-REB)-T FARR2008/002314
2008/122357 8 PCT/EP2008/002314 R64, R65, R66 identically or
R64, di6érdRlg F, Cl, OMieDRGaly-(Cid®ratity F, Cl, OH, CF3, O-(C+-Cg)-alkyl,

O-(C1-C4)-alkoxy-(C1-C4)-al I-6)-alk! A4) Ralpalkyls  ~
(C3-C8)-cycloalkyl,gsl;\ltgbdg)ﬁ?%ggggo ggg%é%i&%b%@lé%gﬁgyl
gOchngéol)(gg)l)’Ilg#maa)g?%%?éﬁglﬂ CHBEBINERED) (RB1)CH3, COOH,

T A S TR etk CONIR70)(R7 1), N(R72)CO(R73)
0-CO-(C1-C6)-alkylene-CO-GH,"0-CO- * '
(C1-C6)-alkylene-CDRRBR {IRES): REBINGB R70-ROH 72 RalByR76;CO-
R77, R78, R79, R8Q,R81, R indepen ther,
hydrogen, (Ci-C6)%a9I"l§};1ijﬁg)f%%ﬁgffgéfé%ﬁé%%}%gk r&éﬁéé%r@d@@h?ﬁe )
physiologically tolef@teGedis yibreebO18 (REZ{REB preference is given to
compounds of the formula | in which R1 is (C5-C3)-alkyl, Y-phenyl,

Y-pyridyl, Y-thienyl, Y-furyl, Y-benzothienyl, Y-benzofuryl, where phenyl
RE8, drtHe RéteBaiomate Ruthcit fhafRfE, SUlsstRASIRBRRBVIcRBE {IRES

(Co.co) uba N b e e e "

CON(R6)(R7), CO(R12), and may be substituted once by

the tége;ﬁ&r)r@ﬂswﬁg%ﬂh@%%&gﬂa@}mﬁ%ﬂgé% %céagiﬂm?réfeéedﬁgéns

uryl, benzothienyl, benzofuryl, where a oaromatic radica
thereof.

Particular preference is given to compounds of the formula | in which

R1 is (C5-Cg)-alkyl, Y-phenyl, Y-pyridyl, Y-thienyl, Y-furyl, Y-benzothienyl,
Y-benzofuryl, where phenyl or the heteroaromatic radical may be
substituted once, twice or three times by F, Cl, Br, CF3;, CN, OCF3,
O-(C+-Ce)-alkyl, (C+-Ceg)-alkyl, (C3-Cg)-cycloalkyl, N(R4}R5), COOH,
COO-(C4-Cg)-alkyl, CON(RE)R7), CO(R12), and may be substituted
once by (Co-Cq)-alkylene-phenyl, O-(Cq-C1)-phenyl, pyrazolyl, pyridyl,
thienyl, furyl, benzothienyl, benzofuryl, where a heteroaromatic radical
or phenyl may in turn be substituted once, twice or three times by F, Cl,
Br, CFa, CN, OCF3, O-{C1-Cg)-alkyl, (C4-Cs)-alkyl, (C3-Cs)-cycloalkyl,
N{R4a)(R5a), COOH, COO-(C+-Cs)-alkyl, CON(R6a)(R7a), CO(R12a};

R4, R5, R6, R7, R12, R4a, R5a, Réa, R73, R12a
are independently of one another H, (C1-Cg)-alkyl,

or a radical from the group
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or phenyl may in turn be substituted once, twice or three times by F, Cl, 25
Br, CF3, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, (C3-C6)-cycloalkyl,
N(R4a)(R5a), COOH, COO-(C1-C6)-alkyl, CON(R6a)(R7a), CO(R12a);
R4, R5, R6, R7, R12, R4a, R5a, R6a, R7a, R12a are independently of
WO Z8HBERAREY H, (C1-C8)-alkyl; 30 or &radical from the grodpGN(:=P2008/002314
2008/122357 9 PCT/EP2008/002314 R20 R21 R26 R20 R21R26 R20
027/R20)\ R21, R26, R27 R28, R29 are |dent|cally or dlfferently hydrogen,

the carbon atonts ying

Lfark embered ring sy c --/
whose individual members may be replaced by one to three atoms or
atomic groups from the series -CHR64-, -CR64R65-; R64, R65 are

R20, ijentically, e 2irferestiR #o Cloed i fidaty (6rld HYKedemb]CALs)-
alkyl, N R68)(R69) COOH, CO0O-(C1- C6) alkyl, CO-N(R70)(R71),

alkyl, F{RRSRBAIRERN BPB TEHIYR 76 are identically or differently hydrogen,

(C1-C6)-alkyl;
Y is -CHp- or -CH;-CHa-, which may be substituted once by CHs;
R2 is hydrogen, (C1-Cq)-alkyl, -CHz-phenyl, where phenyl may optionally

be substituted, (Cs-Cg)-cycloalkyl;

R3 is (C1-Cg)-alkyl, phenyl, pyridyl, thienyl, where phenyl, pyridyl or thienyi
may optionally be substituted, (C3-Cg)-cycloalkyl; or

R2 and R3 together with the carbon atoms carrying them form a monocyclic,
saturated 6- fo 7-membered ring system whose individual members
may be replaced by one to three atoms or atomic groups from the
series -CHR64-, -CR64R65-;

R64, R65  are identically or differently F, Cl, CF3, OCF3, (C1-Cs)-alkyl, O-(C1-Cg)-
alkyl, N(R68)(R69), COOH, COO-(C+-Ce)-alkyl, CO-N(R70)(R71),
CO(R78):

- R68, R69, R70, R71, R76 are identically or differently hydrogen, (C4-Ceg)-alkyl;

the tautomeric forms of the compounds, and the physiologically tolerated salts

thereof.
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25 the tautomeric forms of the compounds, and the physiologically
tolerated salts thereof. WO 2008/122357 10 PCT/EP2008/002314 In a
particularly preferred embodiment of the compounds of the formula I, R2
is ispropyl and 5 R3 is methyl. In a further particularly preferred

WO 2808ddigwt of the compounds of théGormula I, 10 R2 is h§&rbdenaap/002314
R3is nyl, which may be substituted once by Cl. In a further particularly

Ina D@F@@#F@'&N@W@Wﬁ%ﬁﬂﬁ?&ﬁ@@lﬁ@ﬁﬁiﬁ@@ﬂﬂ@f&h@féﬂe srgdahd R3
together are -CH2-CH2-CH2-CH2- or -CHZ-CH2-CH2-CH2-CH2-. Very
particular preference is given to compounds of the formula | in which 20

R2 R1is (CHGRremydphenyl, Y-thienyl, Y-benzothienyl, where phenyl or
the heteroaromatic radical may be substituted once, twice or three times
by F, Cl, Br, CF3, 0-CH3, -CH3, -CH2CH3, -CH2-CH2-CH2-CH3, and be

R3  substitutsdwselby phenyl, pyrazolyl or thienyl, where the heteroaromatic
radical or phenyl may in turn be 25 substituted once, twice or three times
by F, ClI, Br, CF3, O-(Ci-C6)-alkyl, (C1-C6)-alkyl; or a radical from the
group WO 2008/122357 11 PCT/EP2008/002314 R20 R21 R26 R20

In a fiftHEr 2R A MaR TrBidtet &%@o@n’iﬁeﬁ%ﬁ {RE LHHEFMEINA formula I,

differently hydrogen, CH3; 5 Y is -CH2-, which may be substituted once by’
CHS; R2 is hydrogen, methyl, isopropyl, cyclopropyl, phenyl, -CH2-phenyl,

R2 Wwhere s hydrogen and

R3 is phenyl, which may be substituted once by CIL

In a further particularly preferred embodiment of the compounds of the formula |,
R2 and R3 together are -CH2-CHx~CH2-CHy- or -CH3-CH-CH-CHz-CHo-.
Very particular preference is given to compounds of the formula | in which

R1 is (C5-Cr)-akkyl, Y-phenyl, Y-thienyl, Y-benzothienyt, where phenyl or
the heteroaromatic radical may be substituted once, twice or three
times by F, Cl, Br, CF3, O-CHjs, -CHjs, -CH2CH3, ~-CHz-CH2-CH2-CHs,
and be substituted once by phenyl, pyrazolyl or thienyt,

where the heteroaromatic radical or phenyl may in turn be
substituted once, twice or three times by F, Cl, Br, CF3,
0O-(C4-Cs)-alkyl, (C1-Cg)-alkyl;

or a radical from the group
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phenyl may be substituted by ClI in position 4; 10 R3 is methyl, phenyl,
pyridyl, cyclopropyl, where phenyl may be substituted by CI; or R2 and
R3 are together -CH2--CH2-CH2-CH2- or -CH2-CH2-CH2-CH2-CH2; 15
the tayt ic forms of the compounds, and the physiologi r?:lﬁz II!]era e
WO ?Qgéﬂ#%%?f The invention relates tUcompounds of the fo% IéE |3C3é§%02314
form of their salts, racemates, racemic mixtures and pure enantiomers,

eof. The alkyl radicals ig
10, R1 iBl%S 20 57

R2d R9a,

é; 33, R34, R85, R36,

8, R59, R60, R61
/122357 12
PCT/EP2008/002314 R70, R71, R72, R73, R74, R75, R76, R77, R78,
R79, R80, R81, R82, R83 may be either straight chain or branched.
R20, RalbgBa s REdTim & hRAthe, dwiderdioaliydineiffeetathblyyfnoger, &Hs;
chlorine. 5 Haloalkyl means an alkyl radical which is substituted one or
more times by halogen. An aryl radical means a phenyl, naphthyl or
Y  biphenyliraditél:, Tigrefayde aybsiitidediopte iyl Cihe aryl radicals
may be substituted one or more times by suitable groups such as, 10 for
example: F, CI, Br, I, CF3, OH, OCF3, NO2, CN, COOH,
RZ COO(CiliCaydiogerc Owiigl, GCoNESl-CoidkyR B0 RSHE6alkylidenyl, where

ST G S Al 2 oo

R3 is methyl, phenyl, pyridyl, cyclopropyl, where phenyl may be
substituted by Cl; or

R2 and R3 are tOgEthEi’ "CHg"CHg“CHTCHQ- or 'CHz'CHQ'CHQ'CHz'CHQ;

the tautomeric forms of the compounds, and the physiologically tolerated saits
thereof.

The invention relates to compounds of the formula | in the form of their salts,
racemates, racemic mixtures and pure enantiomers, and to their diastereomers and

mixtures thereof.

The alkyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R9, R10, R11,
R12, R13, R14, R15, R18, R17, R18, R19, R4a, R5a, R6a, R7a, R%a, R10a, R11a,
R12a, R13a, R14a, R15a, R168a, R17a, R18a, R19a, R20, R21, R22, R23, R24,
R25, R26, R27, R28, R29, R30, R31, R32, R33, R34, R35, R36, R37, R38, R39,
R40, R41, R42, R43, R44, R45, R46, R47, R48, R49, R50, R51, R52, R53, R54,
R55, R56, R57, R58, R59, R60, R61, R62, R63, R64, R65, R66, R67, R68, R69,
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alkyl, O-CO-(Ci-C6)-aryl, PO3H2, SO3H, S02-NH2, SO2NH(Ci-C6)-alkyl,
SO2N[(Ci-C6)-alkyl]2 , S-(Ci-C6)-alkyl, 15 S-(CH2)"-aryl, S-(CH2)n
heterocycle, SO-(Ci-C6)-alkyl, SO-(CH2),-aryl, SO-(CH2)n- heterocycle,
SOZ-gi-CG -alkyl, S02-(CH2)"-aryl, SO2-(CH2)n-heterocycle, S02-

WO 2AEHM2ZP5Aryl, SO2-NH(CH2)r,-hetérdcycle, PCT/EP2008/002314
SO2-N(C,-C6)-alk I)(CHZZ%,-aryI, 502- N(Ci-C6)-alkyl)(CH2)n-heterocycle,

R70, §62ﬁ|\i%((7(2HB afyl1?, BO2-R(EHI)-(ReterbtiRidF80 Nk I CROI- Ryl may be

cithe Al ARIeToEYSIR N Ci-C6)-alkyl) (CH2),-aryl, N((C1-C6) 20
alkyl)(CH2)n-heterocycle, C(NH)(NH2), NH2, NH-(Ci-C6)-alkyl,

N((C,-C6)-alkyl)2, NH-CO-(Ci-C6)-alkyl, NH- COO-(Ci-C6)-alkyl,
Halo%ﬂ'g@fﬂ%é\' E‘rﬁ%ﬁﬁ'&?tﬁf&?ﬂﬁ?t)NH@%@%%Y&T%%Q%T%@%WB‘RHe.

-CO-NH-(Ci-C6)-alkyl, NH-CO-NH-aryi, NH-C H-heterocycle, aryl,
Halogkycmennagn akyt HE)cabvrsty s ubpbietatengiss 006 limerbhéalogen.
aryl 25 radical or heterocyclic radical may be substituted one to 3 times by

F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (Ci-C6)-alkyl,
An anHadigrl(ears) ARV ((Carbly akpipheobresisalcOOH,
The &Qgﬁlmﬁwaggwwﬁeterocycle IS @ mono- or bicyclic ring

system having 5 to 12 ring members in which 30 at least one atom in the
The gyhragisalh isaviasdbsdinteeAnpaesaire Nimeaky suitaiie gsaprpsUch as,

for exXdiipRCEdes B0 Sstamsin BED ehietaioersiels fers o 2heneane
nucleus. (C5-C7)-heterocycle is a monocyclic, (Cs-C12)-heterocycle a
CONBoyehalhi i 2o CANEE 15 Reuin 160 Ho0Raidoa) bt SitabRlky,
" lierines”.ar hete i ool : imidazolyh
Rl s S oA A e e
alkyl.deriztrd Confteb@Rtketrazolyl, benzisoxazolyl, benzisothiazolyl,

POsHESIABBINZ SOIRERD,-EarRIb oM RerRolnlk RN RENG S -alkyl,
S-CIoA- TR SRRl S s kyl, SO-CHo arl, SO-(CHz)r
heterocycle, SO2-(C1-Cg)-alkyl, SO»-(CHa)r-aryl, SO»-(CH; ) -heterocycle, SO4-
NH(CHa)n-aryl, SO,-NH(CHa)p-heterocycle, SO,-N(C1-Cs)-alky(CHa)p-aryl, SO»-
N(C.-Cg)-alkyl){CHa)q-heterocycle, SO2-N{(CHg)n-aryl)z, SO-N({CH:).-(heterocycle)s,
NH-(CHgz)n-aryl, NH-(CHa)n-heterocycle, N{(C+-Cg)-alkyl}(CHz)p-arvl, N((C+-Cs)-
alkyl){CHz)s-heterocycle,

C{NH)}NHz), NHz, NH-(C-Cg}-alkyl, N({C1-Cg)-alkyl)s, NH-CO-(C4-Cg)-alkyl, NH-
COO-(C1-Cg)-alkyl, NH-CO-aryl, NH-CO-heterocycle, NH-COO-aryl, NH-COO-
heterocycle, NH-CO-NH-{C4-Cg)-alkyl, NH-CO-NH-aryl, NH-CO-NH-heterocycle,
aryl, O-(CHy)s-aryl, O-(CHg)p-heterocycle, where n may be 0 - 6, where the aryl
radical or heterocyclic radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, NO2, CN, OCF3, O~(C4-Cg)-alkyl, (C+-Cg)-alkyl, NHz, NH(C+-Cg)-alkyl, N((C4-Cg)-
alkyl}z, SO,-CH3, COOH, COO-(C+-Cg)-alkyl, CONH..

Heterocycle is a mono- or bicyclic ring system having 5 to 12 ring members in which
at least one atom in the ring system is a heteroatom from the series N, O and S. This
definition also includes ring systems in which the heterocycle is fused to a benzene

nucleus. (Cs-Cr)-heterocycle is a monocyclic, (Cs-Cqz)-heterocycle a bicyclic, ring
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2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,

Wo 258 H%?l%/%_isoindolinyl, isoindolyl, ][% isoquinolinyl (benZirBE%@}:yQOOS/OOZSM

iSothiaZolyl, isoxazolyl, morpholinyl, naphthyridinyl,
teoctahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
Sys T,Z,S-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl,
Suitaplgrithitenyicyvehenaggstidinyie e opcitbraliiykipherazinytipfiebettraaioskz oly!,
enoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
SR GRS TR Al E R e D g
benzippecplyh qryztdbznyly pyatats@zotely!, ndosmit Ezaliss, pymizatiazalisy!,
ridinyl, pyridyl, pyrimidinyl . pyrrolidinyl, .pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
carod o e B TR D S e T B,
quinoBilihy2, suinadidinyl, thiszolyhyl, 2f3-dhiadiadz alyindliidi-tiedfazptyduinoliny |,
.2,5-thiadiazolyi, 1,3.4-thiadi i..thienyl, triazolyl, tetrazqlyl and 20
2 ot B S e T Ry PR, BB
imida3ettiimyl|. iFuddzs|oyth igridazbBAuty-iAtaz sigly detb inglt Hedodizizspondvig!,

. N-oxides,of these compounds, i.e. for.example ,1-0xy:2-, 3- or 4-pyridyl.
aring s AR S SR s T i
isoquaroimati theng inejcdkeniyi s Bamoha, risaxaestybensoiptvaliiol, atdphgtoitinyl,

I in ripg system:. | atom from the series N, 0 and S.
octat GRS S A R e
1.2, 5mewaiaitdyiolV]3 , 3@ ke dirxfoldngk dmmizithie oy betny meeziitinyl, pyrimidinyl,

oo S PO O R g,
phenimdalylyll phihelerliniopibdr2zivpixadierioliyly!. pteridinyl, purynyl, pyranyl,
pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazoles,
pyridoimidazoles, pyridothiazoles, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyt,
pyrroliny, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyt,
tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-thiadiazolyl,

1,2, 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl and
xanthenyl.

Pyridyl is both 2-, 3- and 4-pyridyl. Thienyl is both 2- and 3-thienyl. Furyl is both 2-
and 3-furyl,

Also included are the corresponding N-oxides of these compounds, i.e. for example
1-oxy-2-, 3- or 4-pyridyl.

Heteroaryl is a subgroup of heterocycle and is a mono- or bicyclic aromatic ring
system having 5 to 12 ring members, in which at least one atom in the ring system is
a heteroatom from the series N, O and S.

Suitable “heteroaryl rings” or *heteroaryl radicals” are for example benzimidazolyl,
benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, benzotriazolyl,
benzotetrazoiyl, benzisoxazolyl, benzisothiazolyl, quinolinyl, furanyl, furazanyl,

imidazolyl, 1H-indazolyl, indolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
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WO 2008/122357 14 PCT/EP2008/002314 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyi, pyrimidinyl, pyrazinyl, pyrazolyl, pyridyl, pyrrolyl,
thiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thienyl. Preferred heteroaryl radicals are thienyl,

WO 2008dYE I8yl pyrazolyl, benzothiei and 5 benzofuranyP GatiEinang/002314
preferred heteroaryl radicals are thienyl, benzothienyl and furanyl, and

1,2, 5 ot pedidipredienaist!, Pyeimétergoypsiiazindicaiyrezaig, pyridyl, pyrrolyl,

: t tj ical i : ti by sui
vissdt P PRSI T EAAEUIRUR P R TS
thienytOOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

- I C3- -CyC : -Cip):- :
Prete S Bty o) sl T e A, el cggggionyt e
benz@-CGDYICRaOB)ddkiy, DGO« hataparyl, /ROBEE, SO brkthienyl and
0 -C6)-al > -C6)-alkyl]2, S-(C1-C6)-alkyl,
f““”@(%ﬁé@éﬁ%%%ﬁ#ﬂé%&% SO-(C1-C6)-alkyl, SO-(CH2)"-aryl,
SO-(CH2)n- 15 heterocycle, S02-(C1-C6)-alkyl, SO02-(CH2), aryl,
The R e e PR R At ooy b gubstituted ome or
more $02:8 (O B @ BEbig i@ dhets: doy esa BN (CH2R dridf2;, OH, OCF;,
- 2 r , NE(CH l, NF - C
o, SR ECERIPOrIOR e B HCIR) BORE o
(Cs-CaNwyinelRy), NG 2 Ovh-atkyt OS)dlloalsgoi - (6)-alkypkynyl, O-(C+-Ce)-alkyl,
(ANHCO-(C1-66)-alkyd, NH- £CAC6) alkyl, NH-CO-aryl,

o %\:@%@é%@ggéﬂ:ﬁ%é&grﬁ? %ﬁ%&)g% 5net rocycle,
PO;HuHBOEINBQEN DS SN HEH-Co-RIkvhr$IORN{(CO Beetietizo Sy tle-Gayalkyl,
L(CIPGAA) @t Oy (G BRtRI08 SR Whe ey, 0. Mher8 HenH,) -

SO T R e B o ore e
heteretygle,| SOkt 05 G 3 Ik £ Cn(@t 3w B L@ Hdkyhetetocsilalkyl,

- (. .I. - S ) = n Z -
SO, @%‘@ﬁ‘gg% fg}(byﬁwcﬁé'gﬁ@l fsrBlodle; 88213 GRMkY 1) (CHz)-aryl,
S0;-N(C+-Cg)alkytCHy)n-heterocycle, SO-N{{(CH;)s-aryl)z, SO,-N((CH2),-
(heterocycle);, NH-(CHz)p-aryl, NH-(CHa)-heterocycle, N({(C1-Cg)-atkyl)(CHy)y-aryl,
N{(C1-Cg)-alkyh{CHy)-heterocycle,
C(NH)(NHz), NHz, NH-(C+-Cs)-alkyl, N({C;-Cg)-alkyl)z, NH-CO-{C+-Ceg)-alkyl, NH-
COO-{C+-Cs)-alkyl, NH-CO-aryl, NH-CO-heterocycie, NH-COOC-aryi, NH-COO-
heterocycle, NH-CO-NH-(C+-Cg)-alkyl, NH-CO-NH-aryl, NH-CO-NH-heterocycle,
aryl, O-(CHy)-aryl, O-(CHz).-heterocycle, where n may be 0 — 6, where the aryl
radical or heterocyclic radical may be substituted one to 3 times by F, Cl, Br, |, OH,
CF3, NOz, CN, OCF3;, O-{C¢-Cs)-alkyl, (C4-Cg)-alkyl, NHz, NH{C+-Cg)-alkyl, N({C+-Cé¢)-
alkyl)s, SO2-CHs, COOH, COO~(C;-Ce)-alkyl, CONH,.

A cycloalkyl radical means a ring system which comprises one or more rings, which
is saturated or partly unsaturated (having one or two double bonds) and which is
composed exclusively of carbon atoms, such as, for example, cyclopropyi,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl or adamantyl.

The cycloalkyl radicals may be substituted one or more times by suitable groups
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A cycloalkyl radical means a ring system which comprises one or more
rings, which is saturated or partly unsaturated (having one or two double
bonds) and which is 30 composed exclusively of carbon atoms, such as,
for example, cyclopropyl, cyclopentyl, cyclopentenyl, cyclohexyl,

WO 25edhaxényl or adamantyl. The cycldalkyl radicals may be SGOStHBZR08/002314
one or more times by suitable groups WO 2008/122357 15

such pETIERRE0GIEOII 1A, Sich, & oL exabiple; I, BN, IC@IBHOH OCF3,

oo g A SRR R

cyclogBACE)-alkymna kOh((F6) ek HKHQQ@*@EB?WW! GDEIOTGC&)%WIKW

co BRI LTRSS

PO3H3; (BB, $etehitych) SH(Ci-Ca)- atkyl SOz(ﬂfQ)Ca}w,Hs@z(CS-l@m-Cs) alkyl,

S R S e S G L E Ay SE B RSB .
hetergopei(G@e)Cakiod)(ak?) rEahy( Csamwlmg-&kﬁ)ememmnmocycle,
S0 N R N R R e et aler ey,
SOz—N(@f@ﬁﬁkﬁW@HB}h&i@f@m@@@@(%N{IO@%HE}@WHZ S@b@«ca)z)amyl,

et 2 R B R S oS e g

N((CNQGWNNQBE—)GB)%&RWWHTCO NH-aryl, NH-CO-NH-heterocycle, 15

h
H:qu gfz;f,(ﬁg 2 Eetergg/% (i: radical mga}ggzukﬂﬁgég@r?e t? éY Pﬁ
NH-Gy@-(Et-Bs) -Iai&ﬂi NEFe iz, CDN* @@F&f@QGYm)MQ@r@Bﬁ &~Ik§rICOO-
heterNEgr:lé\'WQ @W@N’\% v, ) RIKYDD RS 1NH- heterocycle

Ci-C6)-alkyl harmaceutical accepta le salts are,

aryl, @e&ahlsénwaak @1@““11%51%t@ﬁl@@é&f@fqmammb@ﬂheﬁnmhﬂtﬁ theseryl
radicEPBIRABASRIEUAENT $HEAHE BIHDRAER one to 3 times by F, CI, Br, 1, OH,

CF3, NO,, CN, OCF3, O-(C+-Ce)-alkyl, (C1-Cs)-alky!, NHa, NH(C1-Cg)-alkyl, N((C1-Ce)-
alkyl)z, SOz-CHs, COOH, COO-(C+-Ce)-alkyl, CONHs.

Pharmaceutically acceptable salts are, because their solubility in water is greater
than that of the initial or basic compounds, particularly suitable for medical
applications. These salts must have a pharmaceutically acceptable 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,
phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic acids such as,
for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric,
gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic, methanesulfonic,
succinic, p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptabie
basic saits are ammonium salts, alkali metal salts (such as sodium and potassium
salts) and alkaline earth metal salts (such as magnesium and calcium salts) and
salts of trometamol (2-amino-2-hydroxymethyl-1,3-propanediol), diethanclamine,

lysine or ethylenediamine.
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applications. These salts must have a pharmaceutically acceptable 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, 25 phosphoric, metaphosphoric, nitric and
WO 2808fi22#d, and of organic acids sulth as, for example, a¢¥ti¢/&did008/002314
benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic,
glycolic, isethionic, lactic, lactobionic, maleic, malic, methanesulfonic,
i0IC,. D- i iCc.AaG] i ically
Saits R S R e
trifluoseahetatankpoias ez witlik) tedilekative keofiadmianiion(sacsatil

. i ' ItS) and: t »
internBAES P A FEIROR B AN S BT ically poceptable salts
and/ogtioylgpediansinthanape2008 02 Z238TMPEPCTIER 20080814 Salts with a

pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as

The tersafiphiraislogiamle Suioetineq repdvativa’ crgsdtifiesiorrefeph ieraayeutically
: I i ol in vi
P e e S oo envaon e Chfta
for exastarietaraagtashysisio gioagmonsiribadmamearsmacenmpoamdarenemple, a
) . ¢ ; 1 i it _
P e i oy A P en i pctve
metabaditetigie@ompound of the formula | or an active metabolite thereof.
Physiologically functional derivatives also include prodrugs of the

compounds of the invention as, for example, described in H. Okada et al.,
Physigireiralbhrnetinogl deovatiesalsy istiudedprpesdasgs tam sempounds of the
invenfidRiaROUZREE YR 1A S ERRRPHIH OB IO L L AR SSHANI 4l M3o4,
themselves be active or not. The compounds of the invention may also
42, 5efdt pudyipips pragrasrphesgtahsized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework 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 herein.

Use

The compounds of the invention of the formula | have a surprising inhibitory effect on
endothelial lipase (EL). The preferred substrate for EL is HDL, which has

antiatherosclerotic activity. A reduction in the HDL level leads to progression of
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example as amorphous and crystalline polymorphous forms. All
polymorphous forms 20 of the compounds of the invention belong within
the framework of the invention and are a further aspect of the invention.
All references to "compound(s) of formula I" hereinafter refer to
WO 20088@238(8) of the formula | as deddribed above, and theEhltsP2008/002314
solvates and physiologically functional 25 derivatives as described herein.
athertysde 38T mnddinpoguds ofshenmeentizaluflthe Yordmuime| dral ecasurpyibingrt

. inhiRitor n ial.li ) ! t EL
s ST VN e S e e
disordevel leads to progression of WO 2008/122357 17 PCT/EP2008/002314

atherosclerosis and its sequelae such as metabolic syndrome and

coronary heart disease. An inhibition of EL should thus lead to prevention
It hasdietrrbeeieioinddibst deesinbibitery kfftairdidbe tonmpotrdsha thisibioeption

of theeri}%ﬂﬁé the %8@@%‘9&8% % f%ég%’cﬂ%ﬁ?‘ ﬁﬁ%&%@&@&*@s! %BP&L%‘EHES%‘“
relation to other lipases such as, for examiple, hormone*sensitive lipdse

horm@RSiskREivedipaeifidSlof. the formula | additionally show an improved
solubility in aqueous 10 media with an activity which is at least as high as

that of compounds of similar structures. The compounds of the invention

The carsratnds eistigignote dyatiditienadpaiaagen ispioyrittisiuhidly isaqueous

e B A A e e O e
structt_@&nii'ém aﬁmméeaﬁtbﬁ siveniysifsridmiberahstigonisaedibyristgest
advaA&@&é&&éf;ﬁ%@@@%&%ﬂlﬁggﬁa%ﬁe@bﬁ fpns ﬂ'@’seruna stability

atherog ) coronary disease, cerebrovascular disorders etc;
compaspaviilynfiesaanpewrssticted thereto) which are characterized

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

1. Dyslipidemias and general disorders of lipid metabolism and their sequelae such
as, for example, atherosclerosis, coronary heart disease, cerebrovascular
disorders etc, especially those (but not restricted thereto) which are characterized
by one or more of the following factors:

- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations

- low HDL cholesterol concentration

- low apoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense LDL cholesterol particles

- high apoB lipoprotein concentrations

2. Various other conditions which may be associated with the metabolic syndrome,
such as:
- obesity (excess weight), including central obesity

- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
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by one or more of the following factors: 20 - high plasma triglyceride
concentrations, high postprandial plasma triglyceride concentrations - low
HDL cholesterol concentration - low apoA lipoprotein concentrations -
high LDL cholesterol concentrations 25 - small dense LDL cholesterol

WO 44518618235 igh apoB lipoprotein cont@ntrations 2. Various Bhef=P2008/002314

conditions which may be associated with the metabolic syndrome, such
- high3oleashpsitys@rcess weight), including central obesity - thromboses,

R S e R R B L S SR L R
faityrecsudiabisf eocidamplee(hansive fresatt tidanheecto ;dodiowipgpathy

s e e B o he
thee Gusierpieleerainiedistedanérelih ¢hyiyeryyieegiiscapadoteéntolesatnss of
'Ootﬁﬁg%&% f?é@ﬁﬁrﬁ%ﬂ?@-—"}ﬂ@% ﬁ’f#}é‘é%ﬁﬂ‘é?%?%%gﬂgorders S.

rdisorders or conditions in which inflammatory reactions or cell
differentiation is for example involved are: 10 - atherosclerosis such as, for

. OGN/ RUH LIRS AIRIR SofaRaRacRFes g praina

pectoris or myocardial infarction, stroke - vasculat restenosis or
diftasecitietiom e ieo sxanfdenimabigthaigel diseases such as, for example,

- CaRBR dises @UQHJQEVR;QV&‘@@H% (but not restricted thereto), coronary
sclerosis including angina pectoris or myocardial infarction, stroke

- vascular restenosis or reocclusion

- chronic inflammatory bowel diseases such as, for example, Crohn’s disease
and ulcerative colitis

- pancreatitis

- other inflammatory states

- retinopathy

- adipose cell tumors

- adipose cell carcinomas such as, for example, liposarcomas

- solid tumors and neoplasms such as, for example (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of
the pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys and
the urinary tract, of the genital tract, prostate carcinomas etc

- acute and chronic myeloproliferative disorders and lymphomas

- angiogenesis

- neurodegenerative disorders

- Alzheimer's disease

- multiple sclerosis

- Parkinson's disease

- erythemato-squamous dermatoses such as, for example, psoriasis

- acne vulgaris
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15 - pancreatitis - other inflammatory states - retinopathy - adipose cell
tumors - adipose cell carcinomas such as, for example, liposarcomas 20 -
solid tumors and neoplasms such as, for example (but not restricted
thereto), carcinomas of the gastrointestinal tract, of the liver, of the biliary
WO 2008/a8d3i 7the pancreas, endocrinet fimors, carcinomas oP{hEERYSOBf002314

the kidneys and the urinary tract, of the genital tract, prostate carcinomas

- etoth acakératidwitkensiandyetopretiergios clisatifferssamditynsphonuakilaed by
angiggenesis - neurodegenerative disorders - Alzheimer's disease -
multiple sclerosis - Parkinson's disease 30 - erythemato-squamous

- derratosesasdcheaspttereatitiple, psoriasis - acne vulgaris WO

T, 023 othe kin disorders an
derr%ﬁgﬁgglca con%l’lt{ﬁ\s%(v%ﬁ%g A mgdiﬂj?a? agh%&r géegﬁermg%s
- né@raﬂ@amtdlserdmmmcsuab dst E)raewpmpﬁtmﬂmmamrdmmumone

ifi ra o for ex . .
DB e KB I AR Al At S RIS raliguters
- ké?@t@desaodmwmsm’wmplamas - keloids and keloid prophylaxis - warts,

gAY R0GG BB RN DR AR Uminata

- human papilloma viral (HPV) infections such as, for example, venereal

i

papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia

- papular dermatoses such as, for example, lichen planus

- skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas

- localized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi

- chilblains

- high blood pressure

- syndrome X

- polycystic ovary syndrome (PCOS)

- asthma

- osteoarthritis

- lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis

- vasculitis

- wasting (cachexia)

- gout

- ischemia/reperfusion syndrome

- acute respiratory distress syndrome (ARDS)



10

15

20

25

30

- human papilloma viral (HPV) infections such as, for example, venereal
10 papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia - papular dermatoses such as, for example, lichen planus -
skin cancer such as, for example, basal-cell carcinomas, melanomas or
WO 2088ABBIRET-cell lymphomas 15 - lo&ilized benign epidermBQUAsT2HIR02314
as, for example, keratoderma, epidermal naevi - chilblains - high blood
Formpetisnie - syndrome X 20 - polycystic ovary syndrome (PCOS) - asthma
- osteoarthritis - lupus erythematosus (LE) or inflammatory rheumatic
disorders such as, for example, rheumatoid arthritis 25 - vasculitis -
The avastingqtacherRyungaitthésthemninnepestssanydpnacbines theudesired

D G008 4 o ook PoL it of Dot g ggompound
chosnvdheéontapdedsasg ithaohiede thadedivisit abiotogivhtieffelintbapendsitaract the
patieHHr?RSro%fiigfi&%g’ aéoééé&@%%*{ﬁé%‘f&f&%?%%?%r}gg to 100 mg (typically
from 3 mg to 50 mg) per day and per kilogram of bodyweight, for example

3-10 mg/kg/day. An infravenous dose may be, for example, in the range from 0.3 mg
to 1.0 mg/kg, which can suitably be administered as infusion of 10 ng fo 100 ng per
kilogram and per minute. Suitable infusion solutions for these purposes may contain,
for example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single
doses may contain, for example, from 1 mg to 10 g of the active ingredient. Thus,
ampoules for injections may contain, for example, from 1 mg to 100 mg, and single-
dose formulations which can 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. For the therapy of the abovementioned conditions, the compounds of
formula | may be used as the compound itself, but they are preferably in the form of
a pharmaceutical composition with an accepiable carrier. The carrier must, of
course, be acceptabie in the sense that it is compatible with the other ingredients of
the composition and is not harmful for the patient’s health. The carrier may be a solid
or a liquid or 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
active ingredient. Other pharmaceutically active substances may likewise be present,
including other compounds of the invention. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods, which
essentially consist of mixing the ingredients with pharmacologically acceptabie
carriers and/or excipients.

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

mode of administration depends in each individual case on the nature and severity of
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5 chosen, the intended use, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.3
mg to 100 mg (typically from 3 mg to 50 mg) per day and per kilogram of
bodyweight, for example 3-10 mg/kg/day. An intravenous dose may be,

WO 28P8XemipRY, in the range from 0.3 mgto 1.0 mg/kg, which B&T Sui26§85e02314
administered as infusion of 10 ng to 100 ng per 10 kilogram and per

the candiien Suhatreatrdsrtstisnaabirthesthpurpass nthyidontaiatbused in
each L i A0t D IR0 576 %%’@|¥>I?Wj?é]ié%éofaﬁrm%@tﬁ%rﬁlgwtﬁélong

Single doses may contain, for example, from 1 mg to 10 g of the active

withinnigretime watksoTdhfpbuiestioninjeetesns snds abiemite asiéxanthpssibemuice-
resist%ﬂf’%‘i‘?rmi%.Wtﬁ@@%‘c}gﬂﬁggc}@i‘é@%@%Lﬁ’gg‘fnc?;i’bgecm%rétgé‘?ﬂlose

orally, such as, for example, tabléts or 15 capsules, may contain,

acetaigphialatonpehning agetataphymdatey TseiaweBoDethy cellase
phthdREERRYLENS-ALRYRMAI e SRR e%a@mgwg@%&a%%% y

may be used as the compound itself, but they are preferably in
a pharmaceutical composition with an acceptable carrier. The carrier

suitames;shaﬁn?%aﬁcgpﬁg?%me'ﬁsi%ﬁh&é?&éﬁ%ﬁ%&#&ﬁoﬁ HRle-WHA 1B of

other ingredients of 20 the composition and is not harmful for the patient's

separRigIii TheUEhrABT PR HETI Kol kR iesq GrRIchEkbtRUake Mapleliginpr tablets,
each B WHIBICEONEN NS FOTRRAUIA AR S LRSBolRE 3B G188 @RIk ders or

which may contain from 0.05% to 95% by weight of the active ingredient. _
granigiRfic AHISAMIELOLIEHHP BBEIRN 40 B AREOHRPTIRONAIBE i digeid; or as an oil-

in-walftf e Ra et SPeRRNgs. of fBedysRHB RN RIYMACEHESAY mentioned, be

compositions of the 25 invention can be produced by one of the known

Prepaiss MasByR RN MRGeHlicabmethng vonshiosiHdgng flep in which the
activéBRadigRis WiE pietRataiogisRiV A INABIS: SAHRISARYRL SYaiRISHES-

Pharmaceutical compositions of the invention are those suitable for oral,

ingreienip ) S adpiRA dnipatPfipekaBIESTRRSHIRIF e pararRibapieduced by
unifofXaIREI B SHBYLRBE AL $nIMERBIURE R VB TRGRITGHPLITHTBVRRAY BInd/or finely
dividec?él]I ?cl)ﬂlc;s tcr:gg%lr’, %lfttrzaorlﬁr?ié?}qthnéogi}oiilﬂ}:?%eshaped 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 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 molding the compound, which

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

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of formula [ with
a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
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mode of administration depends in each individual case on the nature and
severity of WO 2008/122357 21 PCT/EP2008/002314 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

WO BpSnt dafiin the framework of the idention. Preference isRfVeER2A6RI002314
and gastric juice- resistant formulations. Suitable coatings resistant to

prefegablyicteite eorasHiseRenAGEoBRebaeo pmAURdffolyningl lavétale are
prefe?!a‘%ﬂ%@ﬁoh?{:d{ﬂw RrenysBatBYIGRIH @@ﬂ@ﬁzﬁ%rﬁ(‘%@é%‘f%%ﬁﬁﬁs are

of methacrylic acid and methyl methacrylate. Suitable pharmac

prefepahanpstisiisiererdni@vmisusiion hay deadthiairsration supasise talies place
by su%&ﬁ%égg?mmﬁsEQ%?Lﬂ?%ﬁﬁﬁE%l?H ﬁ%‘g%g@@%poﬁg can
the c rmuia i; a

each of which contain a defined amount o ompoun S

prefepahindie piogrand ey mikudiiercomppehaitih watarapowskorg the resulting
solutRRTeRHROUAd Rt A AT HRIBEBINAAIBHAT RIRR il Eion
compositions may, as already mentioned, be prepared by any suitable
geneppibterip@icemeida alhdyinaiddohtbr pativertampeuadtive
ingredient and the carrier (which may consist of one or more additional 15
ingredients) are brought into contact. The compositions are generally

Pharm@a%@éﬁbyomﬂﬂﬁwpaﬁoﬁhtﬁaﬁﬂgé%mmn@jrdstreéiaatW@ ipgristRRY in the
form \eﬁtaeﬁdi@k&@@gwﬂm&igyi%@é@'&éﬁ?{é'%fro%fﬁﬁfewfﬂgﬁﬁhﬁwgr%&hﬁound of
shaped if necessary. Thus, for example, a tablet can bé produced by

the feimirdsyiky eI aneseagenNEstion Yreplifeerisifte ormyamde wheea butter,
and Q{g};ﬁ@@{g ,\g'gt]lfmg Qmaee additional ingredients. 20 Compressed
tab

ets'can be produced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed with

Pharfh Bt RIcafleplo1BondISGIAIBIEH BPRAPLEHR the skin are preferably in the

surface-active/dispersing agent(s) in a suitable machine. Molded tablets

form of R iRk eAl EABy IRIsNTinerHE cEPRRY FRICHAIGH ¢l i aiRIe MBieh gA8 be
usediSBQstenad witibasiRe B Aiguie HEHeN BAS WIBHIR R 3pIRGmmations 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 also possible. Pharmaceutical compositions suitable
for transdermal uses can be in the form of single patches which are suitable for long-
term close contact with the patient's epidermis. Such patches suitably contain the
active ingredient in an aqueous solution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport or
iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986).

The compounds of the formula | are distinguished by favorable effects on metabolic

disorders. They beneficially influence lipid and sugar metabolism, in particular they
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Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of
formula | with a flavoring, normally sucrose and gum arabic or tragacanth,
and pastilles which comprise the compound in an inert base such as

WO 4&inds8 Glycerol or sucrose and 28 gum arabic. Pharm&eitic@R008/002314 .
compositions suitable for parenteral administration comprise WO

lowerdbegtiohrasie fepel BrPacnsiiEiie doplescpapyp stisilaagdeaigient of type I
diabePEPAIALARNS BLRISRTBROMNG PTG suhichare, Aieferably isotonic

with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also

Com%i@%@vi@ﬁ%ﬁ%ﬁﬁ%ﬁemam“SC”'ar or intradermal injection.

These preparations can 5 preferably be produced by mixing the
compound with water and making the resulting solution sterile and

The ¢SRIPRIGHHLPI ﬂ@%!}@ﬁﬁ&%ﬁ%@%ﬂ:ﬁﬁﬂ@&%@%%@%ﬁﬂ QEREIMNYon with

contain from 0.1 to 5% by weight active compound. Pharmaceutical
one %dﬁ@@sﬁﬁﬂﬁ@%@hﬁﬁ@@'@@&&ﬂ|ﬁcﬁﬁim§tﬁﬁi@¢ﬁ@t§>réﬁé¥aﬁlwﬂﬁﬂ1’éelo

compSIMc HRAeHHAsfiSHRRATHY 18§ mNERE LANRA Bﬁcﬁ%qﬁgr%ﬁt%@%mh have

compound of the formula | with one or more conventional solid carriers

a simirexhanpleceteaad afact ipdhsmapriveth & Riseramamsixthay can be
admiMBRIFBAGRYHALSRMBASIANS SHEaRs AU PRICAlHSE RVEERKILBIE effects on

referably in the 15 form of ointment, cream, lotion, paste; spray, aerosol
metagﬁkﬁi disikageosien disewersdeernrniwssecintagibrepiiyetyrmples of
such 3¥Qlsraleelals-and combinations 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%. 20

1. TraRfsMahadiministiaing Inadzrdiossiieshligipageytical compositions
2.5%%%?\}5 ingredients for the treatment of dyslipidemias,

. antiatherosclerotic medicaments,

. antiobesity agents,

. antiinflammatory active ingredients

3

4

5

6. active ingredients for the treatment of malignant tumors

7. antithrombotic active ingredients

8. active ingredients for the freatment of high biood pressure

9. active ingredients for the freatment of heart failure and

10. active ingredients for the treatment and/or prevention of complications caused
by diabetes or associated with diabetes.

11.active ingredients for the treatment of neurodegenerative diseases

12.active ingredienté for the treatment of diseases of the central nervous system

13. active ingredients for the treatment of dependence on drugs, nicotine and
alcohol

14.analgesics

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

particular for a synergistic improvement in the effect. Administration of the active
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for transdermal uses can be in the form of single patches which are
suitable for long- term close contact with the patient's epidermis. Such
patches suitably contain the active ingredient in an aqueous solution
which is buffered where appropriate, 25 dissolved and/or dispersed in an
WO 24184R236r dispersed in a polymer. Msuitable active ingrfdfentEP2008/002314
concentration is about 1 % to 35%, preferably about 3% to 15%. A
ingre@@mkmlpioa@mmqah; fitapensivdhng ladkenacebe adivasetidiion of the active

I I .
e B SR 8 ST B i gty o
activédngddieate alistingaistic by davbaatreceffdics! priapetatiotic disorders.
They beneficially influence lipid and sugar metabolism, in particular they

WO 2008/122357 23 PCT/EP2008/002314 lower the triglyceride level
Furthanaratmesimmbtéa‘n’tstmerp'mﬁadﬁm%@ﬁi@r&mmmmtypetlbmwbehe@aade

Al arﬁ‘{é ék?&?&%rﬁﬂ%&ﬁ?e”}ﬁe%‘%%@ HS'%E@ %?é %dfPRN% ght-

caments e compoun he |nve Ion can |n|s ef
redu@t@wégﬂﬂﬁ@cﬂfh@ﬁiﬁ@tﬁb@wmﬁ%n&wm@mrthenmmmabm@gﬁdlﬁyiastﬂ/éooa

chapfglgﬁe%ﬁr\ Wﬁ@ gflﬁs WH S0y ?Wﬂ? EA%Sste 2006,

adminlstered wit |ngre lents, w have a simila
Chaptﬂﬁéﬁaé'dzwgiaal letfeombitmshwsidtivis Eomcamyjlef theyms&nbemof the formula

lin pgﬁm‘%ﬁt%ﬁg fg@gfst%?ﬁugrﬂ%\ﬁd@ﬂ egﬁ?llts e %V8f?ﬁéeact:ve

ffects on me ances or disorders requen Yy assomate
mgrem@mémmbmﬁ&mwda@mmai&mmgmmtmwﬁwmtﬁe active

mgrelﬂ@fﬂrsqpﬂﬁje‘ﬁ%%ﬁ?o?m'qﬁ%bﬁqm’oﬁéo%w@ﬁ%\%mrﬁfsdswgs ifPhHEn a plurality of

treatment of dyslipidemias, 3. antiatherosclerotic Icaments,
active ingredients are present in one pharmaceutical preparation. Most of the active

ingredients mentioned hereinafter are disclosed in the USP Dictionary of USAN and
international Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and insulin deri'vatives such as, for example, Lantus®
(see www.lantus.com) or Apidra® or those described in WO 2005005477 (Novo
Nordisk), fast-acting insulins (see US 6,221,633), inhalable insulins such as, for
example, Exubera ® or oral insulins such as, for example, IN-105 (Nobex) or Oral-
lyn™ (Generex Biotechnology), GLP-1-derivatives such as, for example, exenatide,
liraglutide or those which have been disciosed in WO 98/08871 or WO 2005/027978
of Novo Nordisk A/S, in WO 01/04156 of Zealand or in WO 00/34331 of Beaufour-
Ipsen, Pramlintide Acetate (Symlin; Amylin Pharmaceuticals), and orally effective

hypoglycemic active ingredients.

The active ingredients include preferably
sulfonylureas, -

biguanides,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,



10

15

20

25

30

4. antiobesity agents, 5. antiinflammatory active ingredients 6. active
ingredients for the treatment of malignant tumors 20 7. antithrombotic
active ingredients 8. active ingredients for the treatment of high blood
pressure 9. active ingredients for the treatment of heart failure and 10.
WO 206184 23gi@dients for the treatment &tgl/or prevention of comP¢RREGEOES/002314
caused by diabetes or associated with diabetes. 25 11. active ingredients
glucod#se tréabiterst, of neurodegenerative diseases 12. active ingredients for

Enhibi;he trgiagt{nent of dlﬁggs{?s of the central nervous system 13. active

w?ésreo nEIer the'tPe rﬁ@ﬂ?%‘?’dependence on drugs, nicotine and

glucagloolaritddoaisddgesics 30 They can be combined with the compounds of

1uco§ﬁﬁé”"e§t{9” %frghe formula | in particular for a synergistic improvement in
g Bt et A8RiRistration of the active WO 2008/122357 24

inhibiRET (E F2008/00R 81s prgrspletasembination can take place either by
eparate administration of th jve-ingredients to the patient or in the
mod L e O B ALSte GRoEh

pimati S plurality of active ingredients are
inhibipres eh giotandrphéun s teph psphatatiami dofrartkfarastvéiRgredients
GLP aétic%lg@/ suitable for the combination products are: All antidiabetics
whIEh aré mentioned in the Rote Liste 2006, chapter 12; all weight-

potassEdotichipagehtyleppetitishpmeksaanswhich thes enehtitinkevia tesRdieclosed

i W B 29965 SN boAlIRG 9161109 gges Wih are mentoned n the

ote ap ey can be combined with the compound
inhibitdrheficipatitdytiehtidasmiNa DG Pid\particular for a synergistic
in sulimﬂgﬁf?&%’f in the effect. Administration of the active
inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or
glycogenolysis,
modulators of glucose uptake, of glucose transport and of giucose reabsorption,
inhibitors of 11R3-HSD1,
inhibitors of protein tyrosine phosphatase 1B (PTP1B),
modulators of the sodium-dependent glucose fransporter 1 or 2 (SGLT1, SGLT2),
compounds which alter lipid metabolism such as antihyperlipidemic active
ingredients and antilipidemic active ingredients,
compounds which reduce food intake,
compounds which increase thermogenesis,
PPAR and RXR modulators and
active ingredients which act on the ATP-dependent potassium channel of the beta
cells.

in one embodiment of the invention, the compound of the formula 1 is administered in
combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-659699.

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

combination with a cholesterol absorption inhibitor such as, for example, ezetimibe,
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ingredient combination can take place either by separate administration of
the active ingredients to the patient or in the form of combination products
in which a plurality of active ingredients are present in one
pharmaceutical preparation. Most of the active ingredients mentioned
WO 2i¥i8inafabare disclosed in the USPdBictionary of USAN arRICTEEP2008/002314
International Drug Names, US Pharmacopeia, Rockville 2001.
tiquegidtidzaretics: uitle) & s\ 4 piddsisun v/ den@tistesd uetatfop exsshple;

oSS ST AR eSS 01 a0 o
with anhah@uedasaﬂ|demd$edsanCb2@@ﬁﬁﬁﬁE84dé¢at®Lﬂﬂ ¢thbmsatastiatiCo.

Ltd')'a/i?/(')(iB I@?@%%@é'\{@-gﬁ&l\%v%%\)egsrsuc ()Brgé\éam%nee Sgec%gtqgg 061452

{(Astrdiragiatide®d)those which have been dlsclosed in WO 98/08871 or WO
2005/027978 of Novo Nordisk A/S, in WO 01/04156 of Zealand or in WO
00/34331 of Beaufour- Ipsen, Pramlintide Acetate (Symlin; Amylin

in onelwnmaﬁieminhds‘)ﬁmmvwatiy)mf%ﬁiuenmmﬂ@ycémmfmmmaﬁgmﬁmwstered in

achy nts clude fer bly s Ifon Iure biguanides,

Combr%néggllalmdessﬂga afldln E:X (’J]}?a)m(z%hlrl g e,\mgagﬂ.'azone

pioglitasie2235 7505 F@J'I?EE&GDER@@&3M Glbdsidaseghitaaitoss), inhibitors of
glycogen phosphorylase, glucagon antagonists, glucokinase activators, 5
inhibitors of fructose- 1,6-bisphosphatase,

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

combination with a PPAR alpha agonist such as, for example, GW9578,
GW-590735, K-111, LY-674, KRP-101 or DRF-10945,

In one embodiment of the invention, the compound of the formula | is administered in
combination with a mixed PPAR alpha/gamma agonist such as, for exampie,
muraglitazar, tesaglitazar, naveglitazar, L.Y-5109298, ONO-5129, E-3030 or as
described in WO 00/64888, WO 00/64878, WO 03/020269, WO 2004075891,

WO 2004076402, WO 2004075815, WO 2004076447, WO 2004076428,

WO 2004076401, WO 2004076426, WO 2004076427, WO 2006018118,

WO 2006018115, and WO 2006018116 or in J.P. Berger et al.,, TRENDS in
Pharmacological Sciences 28(5), 244-251, 2005.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a PPAR delta agonist such as, for example, GW-5015186, or as
described in WO 2005097762, WO 2005097786, WO 2005097763, WO 2006029699.

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

agonists/antagonists.

In one embodiment of the invention, the compound of the formula | is administered in
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modulators of glucose transporter 4 (GLUT4), inhibitors of
glutamine-fructose-6-phosphate amidotransferase (G FAT), GLP-1
agonists, potassium channel openers such as, for example, those which
have been disclosed 10 in WO 97/26265 and WO 99/03861 of Novo

WO 200818k28£5, inhibitors of dipeptidylp2ptidase IV (DPP-1V), RGURP2008/002314
sensitizers, inhibitors of liver enzymes involved in stimulating

combihationedijle sty asieddochyds dgerabyrsiplel Semofibtatercluffipatese bezafibrate.
uptake, of glucose transport and of glucose reabsorption, inhibitors of
11R-HSD1, inhibitors of protein tyrosine phosphatase 1 B (PTP1 B),

In onmemiuatﬁmanﬂmfeﬂsedmmﬁepeﬁdenompocs@ todtisp dotendlant B @BEtifistered in

comb%%hlg per |p|§wrmq§§pﬂ%§8r%%dlg d %Ftaboh%“ i drﬁr%li?a aeB MS-201038,

ant ingredients and
R-103gre dietitssecdagooimadsinviAich Zéﬂﬁeéﬁ@ﬁmtake compounds which

increase thermogenesis, PPAR and RXR modulators and active

ingredients which act on the ATP-dependent potassium channel of the
in Oﬂfbﬁmbm‘i'mﬂst tvf thrfeienﬁmid:iméhemmmma&meﬁermniwbimd(bﬁmistered in
combi 8"?\:‘/1@1 aﬁd{’f‘é‘ﬁl%%‘?d orcg %R'%%t'?&vé/%gnaen 'e_l I\JEI(%C(% d%?tﬁ T.705.

|tor such as simvasta luvastatin prava atln VAR
atorvastatln cerivastatin, rosuvastatin or L-659699. 30 In one embodlment

In oné etrlilb Mﬁ{gmrbftﬁ?e% Qfﬂ)r?wd fﬁf tl&%ﬁ’? %Ibl tﬁg%ﬂﬁu‘? elqsnadmsqnstered in

Ination with a cholesterofl absorptl r such as, or exam
Combgz@mmwgth a bile acid absorption inhibitor (see, for example, US 6, 245 744,

US 6,221,897 or WO 00/61568), such as, for example, HMR 1741 or those as
described in DE 10 2005 033099.1 and DE 10 2005 033100.9.

In one embodiment of the invention, the compound of the formuia | is administered in
combination with a polymeric bile acid adsorbent such as, for example,

cholestyramine or colesevelam.

In one embodiment of the invention, the compound of the formula | is administered in
combination with an LDL receptor inducer (see US 6,342,512), such as, for example,
HMR1171, HMR 1586 or those as described in WO 2005097738.

in one embodiment, the compound of the formula | is administered in combination
with Omacor® (Omega-S fatty acids; highly concentrated ethyl esters of

eicosapentaenoic acid and of docosahexaenoic acid).

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

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

in one embodiment of the invention, the compound of the formula | is administered in
combination with an antioxidant such as, for example, OPC-14117, probucol,

tocopherol, ascorbic acid, R-carotene or selenium.
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WO 2008/122357 26 PCT/EP2008/002314 tiqueside, pamaqueside,
FM-VP4 (sitostanol/campesterol ascorbyl phosphate; Forbes Medi-Tech,
WO 2005042692), MD-0727 (Microbia Inc., WO 2005021497) or with
compounds as described in WO 2002066464 (Kotobuki Pharmaceutical

WO 2008/M2RBINO 2005062824 (Merck &8Co0.) or WO 200506 18T HHeAMEB/002314
2005061452 5 (AstraZeneca AB). In one embodiment of the invention, the
compound of the formula | is administered in combination with a PPAR

amma agonist sych.as, for ex le, rosiglitazone, pioglitazane, , . . .
in ond ERBRHAREORINS BVagholy (8 6T BB Co Ui OTOUR o Acministered in
combémaliodimigmtzofitheninvantioastiercampmis chaftintnf@enotavitisnin B12.

administered in combination with a PPAR alpha agonist such as, for
example, GW9578, GW-590735, K-111, LY-674, KRP-101 or
In on®BiRdIdEt DIt esntiodiniesicohtbeunveofite fbemamppuadnoitbered in

formula | is administered jn _combinatjon with a mixed PPAR . -
combii R IRl ase BPAURIRIS UG 7y s P RS hsglipim (NO-
1886haveglitazar, LY-510929, ONO-5129, E-3030 or as described in WO

00/64888, WO 00/64876, WO 03/020269, WO 2004075891, WO

2004076402, WO 2004075815, WO 2004076447, WO 2004076428, 20
In on¥VEM2RQHDE64 01 HVEMh2O[YOT GHR2CCOMNPRINEIOT 62 To M Q122 DR6EABIIStered in

0.2006Q18 d 0060 6 oringJ.P. l.,
com e R LTS SR S8 B DI SUE Ao EARD B boRTALAC P
the inyen.tion, t_he compound of the fqrmula I is administered in 25
mong AR B B, AR Se PR ade vi e
comOSiRD Withi3a \AHD 280629698 ade andleimbedohers, dbtlexampljdiyiBiet 88494
or asc(?emgﬁg§ %f\}vgf%ﬁ%@zg%%ministered in combination with

metaglidasen orw 44 or other partial PPAR gamma

fn one embodiment of the invention, the compound of the formula | is administered in
combination with a lipoprotein{a) antagonist such as, for example, gemcabene (CI-
1027).

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

combination with an HM74A receptor agonist such as, for example, nicotinic acid.
In one embodiment of the invention, the compound of the formula | is administered in
combination with a lipase inhibitor such as, for example, orlistat or cetilistat (ATL-

962).

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

- combination with insuiin.

In one embodiment of the invention, the compound of the formula | is adminisiered in
combination with a sulfonylurea such as, for example, tolbutamide, glibenclamide,

glipizide or glimepiride.
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30 agonists/antagonists. In one embodiment of the invention, the
compound of the formula I is administered in WO 2008/122357 27
PCT/EP2008/002314 combination with a fibrate such as, for example,
fenofibrate, clofibrate or bezafibrate. In one embodiment of the invention,

WO 268&6a#amd of the formula | is adr@iistered in combinati®6 WHPAa08/002314
MTP inhibitor such as, for example, implitapide, BMS-201038, 5 R-103757

in onertndss desttibkih ailver2ioasd8s2ambaonk atimthimeniadfithaedministered in

i ion d opmula_l is administered in combination
combigtid c‘ﬂtlEESir%%ﬁr@%ﬁ%@%’r@iar’ﬁ%ﬁ‘&%&?@%ﬁ%"cr)’r' JTT-705. 10 In
one embodiment of the invention, the compound of the formula | is
inistered. in. .comhination with ile_acid absqrptign inhibitor (see, for
In an B B B B R R R B R 357,
admisséenpteinHiiRHTalicor Withse aeglibidbedian BE, 16r 20@5R63089Agtingie or
nate “lﬁdlé) 2005 033100.9. 15 In one embodiment of the invention, the

ompound of the formula | is administered in combination with a
polymeric bile acid adsorbent such as, for example, cholestyramine or

In onEURSEYEIMERTBORE BURALBREMOENE YRRt eFAMReLRLAH Estered in

formula | is administered in 20 combination with an LDL receptor inducer

comhigadnsdta atijazoligipedianeopisiaaihir BxaRPIe rPalitzoss siglitazone,
piogltBLERATEASRIRRM N W PLOORIDRE #sLrR 8T ROAIDBY 49897 of

compound of the formula | is administered in combination with Omacor(r)
Dr. Regmed R aserir adiasnaighnn ciheariratea edigrédidraipy gep-3-methyl-4-0xo-2-

quineRiRSARRITIRSAGHEh asidANstafidocnsrhesAsRigiaak!). In one embodiment
of the invention, the compound of the formula I is administered in
combination with an ACAT inhibitor such as, for example, avasimibe. 30 In

In onererédmbivdémeot i levertotipthateopopodnd tfderfortalds ésiministered in

comb%%%i{;ﬁ ﬁ%ﬁ: gg@g)%rsl%iaosnevyri%&poggg%i%asp%&u ggaarﬁpfg,r r%)fgaﬁp& 'gr
acarbose.

In one embodiment of the invention, 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, such as, for example, tolbutamide, glibenclamide, glipizide,
glimepiride or repaglinide.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with more than one of the aforementioned compounds, e.g. in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin, insulin

and troglitazone, insulin and lovastatin, etc.

In one embodiment of the invention, the compound of the formula [ is administered ih B
combination with an inhibitor of glycogen phosphorylase, such as, for example, PSN-
357 or FR-258900 or those as described in WO 2003084922, WO 2004007455, WO
2005073229-31 or WO 2005067932.
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tocopherol, ascorbic acid, 9-carotene or selenium. WO 2008/122357 28
PCT/EP2008/002314 In one embodiment of the invention, the compound
of the formula | is administered in combination with a vitamin such as, for
example, vitamin B6 or vitamin B12. 5 In one embodiment of the

WO 2608ntd23H7e compound of the form@ka | is administered in REOMBEP20086/002314
with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-

In oné&&8hahddimee teoh o imenttafithihancentisru deot dnepond of thedammigtéred in

is administered in 10 combination with an ATP citrate lyase inhibito
comt B R 00D A GBR i eSS HBACEr 42 ARG e 007 7.
NNC aimpaihdodsheetaribela inde0rmvistetdd 15 comdna0iob0osts0squalene

synthetase inhibitor such as, for example, BMS-188494 or as described

in WO 2005077907. 15 In one embodiment of the invention, the

In oneamptmdichefthe floenwe hieadminiiarpduindasintidrfationaitiadministered in
lipoprotein(a) antagonist such as, for example, gemcabene (Cl- 1027
ST R e TR o e s ek
LY -2 t2a6is(Fren 2004680 Imatjo P 3iMh 85 HIGREA 1e caa- s oniticsehsarfor
ample, nicotinic acid. In pne e dimen i '
descy B e B RS IO ar a0 2kt N an DA 206 8se
WO @BHibR02 SuchVaS, 360484 dydRsthedn (RIII0068ER 25/062)0BGAE5,
iment af ' iQn, f roula l i
WO G G S R R R R, W G g spagssee.
WO 0206&R0S, e c6a(Tel Bt oTNIGe GerBd23| I8/ aroidstéedig 80259786,
ination Wi I | or_ exgmple, tolbutami
WO 69?@%%%%%%%\? 6% Ipizl%@géérg}?rﬁe%ﬁgégﬁié, by ROV NE? IS}( in EE’ 1532980,
WO 03055482, WO 04002481, WO 05049019, WO 05066145 or WO 05123132, by
Merck/Banyu in WO 03080585, WO 03097824, WO 04081001, WO 05063738 or
WO 05090332, by Eli Lilly in WO 04063194, or by Astra Zeneca in WO 01020327,
WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139,
WO 05044801, WO 05054200, WO 05054233, WO 05056530, WO 05080359,
WO 05080360 or WO 05121110.

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

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for
example, CS-917.

tn one embodiment of the invention, the compound of the formula E. is administered in
combination with modulators of glucose transporter 4 (GLUT4), such as, for
example, K8T-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

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

combination with inhibitors of glutamine-fructese-6-phosphate amidotransferase
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WO 2008/122357 29 PCT/EP2008/002314 In one embodiment of the
invention, the compound of the formula | is administered in combination
with a biguanide such as, for example, metformin. In another embodiment
of the invention, the compound of the formula | is 5 administered in

WO zobshiretgiywith a meglitinide such &g, for example, repaglp@ie/BP2008/002514
nateglinide. In one embodiment of the invention, the compound of the

(GF Avinadascadaripistefeddna eprbinatian ity aghplidinedione such as,
for example, troglitazone, ciglitazone, pioglitazone, rosiglitazone or the
compounds disclosed in WO 97/41097 of 10 Dr. Reddy's Research

In onﬁmd@?ﬂﬂ;am Datti@uiﬁréirfl[én[(ﬁ%é-ld%@tfﬁ;ﬁ&al#tmé-ﬂ)ﬁ?igtlgi is administered in
INAaZoll t ) -Z,4-1nl [ol| | . In one
com A R T B EABRALGE 17 SBN IS HER . for example,
vildagﬁbﬂhﬂiﬁluﬁ\m:}?),CQMH}&LW@NN@@&B@:@MQQH&W(ﬂ@@??ﬁj?%%@?i(ﬁe
, (0] I n e empodime
0230 DS It T ) B A O oL BTG e
8259Bgredrery wihickzactbon i‘:hW\FKIT EEEIEQH%}QIE;, mﬁ@sﬁﬂﬂlmr;lq %?asalieli ;E:i tehe
WO J e R B o e o Mo et
PCT E&PR0OS00TRPE, PCTVEPRSCHI0N8E0S et (0T APCDDHI0aBoN Zyith more

PTG B e L et B SR Ll P os

0128nedormin, insulin and a sulfonylurea, insulin and metformin, insulin and
troglitazone, insulin and lovastatin, etc. 25 In one embodiment of the
invention, the compound of the formula | is administered in combination

in oneitnaroiihikitd o trglyicegefigh dbighaasersiichtas, fiamexampea dShisterad in

comég%ﬂ%{ﬁéﬁgﬁ%%&gg?ﬁ~%%t%€ﬁ§gpoe>gyisrtle%% PIPRZ34T (113-HSD1),
such as, for example, BVT-2733 or those as are described for example in WO
200190090-94, WO 200343999, WO 2004112782, WO 200344000, WO 200344009,
WO 2004112779, WO 2004113310, WO 2004103980, WO 2004112784,

WO 2003065983, WO 2003104207, WO 2003104208, WO 2004106294,

WO 2004011410, WO 2004033427, WO 2004041264, WO 2004037251,

WO 2004056744, WO 2004065351, WO 2004089367, WO 2004089380,

WO 2004089470-71, WO 2004089896, WO 2005016877 or WO 2005097759.

In one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of protein tyrosine phosphatase 1B (PTP1B), as are
described for exampie in WO 200119830-31, WO 200117516, WO 2004506446,
WO 2005012295, PCT/2P2005/005311, PCT/EP2005/005321,
PCT/EP2005/007151, PCT/EP2005/01294 or DE 10 2004 060542 4,

In one embodiment of the invention, the compound of the formula | is administered in
combination with modulators of the sodium-dependent glucose transporter 1 or 2
(SGLT1, SGLT2), such as, for example, KGA-2727, T-1095 and SGL-0010 or as are
described for example in WO 2004007517, WO 2004523803, WO 200452902,
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2005073229-31 or WO 2005067932. WO 2008/122357 30
PCT/EP2008/002314 In one embodiment of the invention, the compound
of the formula | is administered in combination with glucagon receptor
antagonists such as, for example, A-770077, NNC-25-2504 or as

WO e iaed WO 2004100875 or WB2005065680. 5 In on€Efikicaitieai002314
of the invention, the compound of the formula | is administered in

WO 2ibdibation, wb 2005186287 gliftpRIMEE) 8B IvabyfAr exataption in Expert

. -43 5 W, 3179), PSN-105, PSN-1 10,
oDm'@%&-S %?ré htgsl(g %Bséjr]égtﬂs()cﬁ%e%o %%r%%;(ample by Prosidion in WO
2004072031, WO 2004072066, WO 05103021 or WO 06016178, by
Rache in. WO .0 293, WO 00183465, 10 018347 O ... .
Inon R B S W e be B e Damipisterec n
comMBbiEtioR0&M3 1r2hior o 24 BbTS 0NV RIEEM6| s d (KIS0 ] 86, Meexribed for

exampl o400 B 05400 VI Dbt S0 Dt g o DRI o

WO @3/08083#2123132, by Merck/Banyu in WO 03080585, WO 03097824, WO
04081001, WO 05063738 or 15 WO 05090332, by Eli Lilly in WO
04063194, or by Astra Zeneca in WO 01020327, WO 03000262, WO

In ono300b26IMEnOod30d BREH WO 0de6hd MDD 40 630U @ administered in

4 . 4 54 00 3 0.05080359
con S S R A R TP O e
thosetles ceapioed iof e fRAEAAE262 ANRINORBER 119 7o MHDIREHBH AL DA ror
WO i@%’éﬁgﬁ@l‘l g_luconeogenesis, such as, for example, FR-225654. In one
embo

iment of the invention, the compound of the formula | is
administered in combination with inhibitors of

o S B o TSP P

combrgatia s witdein idoibilsin afiphodh ernkinmsaie gladose/iarssofftir RACK), such
as, fdCHEMBISYABES alPlescribed in WO 2004074288,

In one embodiment of the invention, 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 US2005222220, WO 2004046117, WO 2005085230,

WO 2005111018, WO 2003078403, WO 2004022544, WO 2003106410,

WO 2005058908, US2005038023, WO 2005009997, US2005026984,

WO 2005000836, WO 2004106343, EP1460075, WO 2004014910,

WO 2003076442, WO 2005087727 or WO 2004046117

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

combination with an inhibitor of protein kinase C beta (PKC beta), such as, for

- - example, ruboxistaurin.

30

In one embodiment of the invention, the compound of the formula | is administered in
combination with an endothelin A receptor antagonist such as, for example,
avosentan (SPP-301). '
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example, KST-48 (D.-0. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12),
835 (2004)). 30 In one embodiment of the invention, the compound of the
formula | is administered in combination with inhibitors of
glutamine-fructose-6-phosphate amidotransferase WO 2008/122357 31

WO PRPOF/ERZEH08/002314 (GFAT), as arg3described for exampleGi WE2008/002314
2004101528. In one embodiment of the invention, the compound of the
formula | is administered in combination with inhibitors of

o R R SR G B
comERENGRRNSHFOATE SIYRGREBAGESE! TR SRR alWescrbed for
eXa"i’é%&%&@@%?%@?@%%ﬁ;@1#%3@%%1@@%%@%% 5308,

WO ROT(FER2005/007821, PCT/EP2005/008005, PCT/EP2005/008002, 10
PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 or DE
10 2005 012873.4. In one embodiment of the invention, the compound of

In ontherfdsotlitadris fdharitsteratbin thenchimaioamavih timdafaitorsiafl 1d administered in

-beta-hydroxysteroid dehydrogenase 1 (11.R-HSD sych as, for
com e S S L e iR by oo for
examize 1900902945080 Z3H343999, WO 2004112782, WO 200344000, WO

200344009, WO 2004112779, WO 2004113310, WO 2004103980, WO

2004112784, WO 2003065983, WO 2003104207, WO 2003104208, WO

In a 6041 @B IMEDI20018 TAaOLMICHRO 6467348 W h2do4a4l2bis, WO
com S A RS AR 10 A0TSR MO FOO B e
requl20a50b68CHmn VilQeR065@IETHY nhemheksnhaahimetyt ahthgasirendiomtifieg in
riceRARANA AP ARISIELE SO PSS %84 ),
NPY antagonists such as, for example, naphthalene-1-sulfonic acid {4-{(4-amino-
quinazolin-2-ylamino)methyljcyciohexylmethyllamide hydrochioride (CGP 71683A);
peptide YY 3-36 (PYY3-36) or analogous compounds, such as, for example, CJC-
1682 (PYY3-36 conjugated with human serum albumin via Cys34), CJC-1643
(derivative of PYY3-36 which conjugates in vivo to serum albumin) or those as are
described in WO 2005080424,

cannabinoid receptor 1 antagonists such as, for example, rimonabant, SR147778 or
those as are described for example in EIP 0656354, WO 00/15609, WO 02/076949,
WO 2005080345, WO 2005080328, WO 2005080343, WO 2005075450,

WO 2005080357, WO 200170700, WO 2003026647-48, WO 200302776,

WO 2003040107, WO 2003007887, WO 2003027069, US6,509,367,

WO 200132663, WO 2003086288, WO 2003087037, WO 2004048317,

WO 2004058145, WO 2003084930, WO 2003084943, WO 2004058744,

WO 2004013120, WO 2004029204, WO 2004035566, WO 2004058249,

WO 2004058255, WO 2004058727, WO 2004069838, US20040214837,
US20040214855, US20040214856, WO 2004096208, WO 2004096763,

WO 2004096794, WO 2005000809, WO 2004099157, US20040266845,

WO 2004110453, WO 2004108728, WO 2004000817, WO 2005000820,
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25 described for example in WO 200119830-31, WO 200117516, WO
2004506446, WO 2005012295, PCT/EP2005/005311,
PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/01294 or DE
10 2004 060542.4. In one embodiment of the invention, the compound of
WO 2B 80réaAa is administered in 30 céfnbination with modulBfordof #4$8/002314

sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2), such as,
USZOI@’E@&@W@,, REN20020 084098 Qrth SE11-0038-3# V& e ST it 36k

O e e A R s e

WO 2858098837 \Y1228043888486 W K00HaRdR N6z B 200piE THRSr or
WO FoRieS é%@}OS) 15(11), 1531-1540. In one embodiment of the invention,
the compound of the formula | is administered in 5 combination with

MC4 ponisiiglis (6f Sotreohisadndifive ey dasig it s ot soboxytionpledin2-(3a-
benz%\! 6@%@9%%9 @1%2 g‘-?%]? Wé%@}&%?éﬁ%&[t A5 Ha?ﬁlg%ﬁ 1R

In one em ment o ound of’t

chioregiedd  isatiathigleratiii (VOQROMSHATN with FHRBROrd-BEIEAT-CBA3278 or

THEQE%WW‘?&C&? SHslyas, for mple, Jhoge.as descdbeddg WO
99946262, WO 200372197, WO 2003072157 or WO 2005044814 In

WO 2058AMMBEIMAIR B00R0ALBRACH EhaUARBFIRE MRS
wo Asipreeied W oLeeembinasion haadAbibiss ofRhoTRRRNEIRyTuVate

carboxykinase (PEPCK), such’ as, for example, those as described in WO

WO 20500t 27858 WA H6aRREN ol tRRONGEHR 28e U SRORAM4PT
uszd@@@%b%a@mmsm@s@m@@e@%Wzm W@%&W@@%n

synthase kinase 3 beta (GSK-3 beta), as 20 described for examplé in

WO é@@@i@izﬂé@@@ﬁé@@éi@l 20480388280O\R0P2088797018,
U200 29986784R3. M@@@Qﬁ@%‘bd&%éﬁ)@é1@%%0%@%@9@@@069

US2005038023, WO 2005009997, US2005026984,
WO 2005047253, WO 2005047251, EP1538159, WO 20040720786,
WO 2004072077 or WO 2006024 390;
orexin receptor antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-
ylurea hydrochloride (SB-334867-A) or those as are described for example in
WO 200196302, WO 200185693, WO 2004085403 or WO 2005075458);
histamine H3 receptor agonists (e.g. 3-cyclohexyl-1-(4 4-dimethyl-1,4,6,7-tetrahydro-
imidazo[4,5-cjpyridin-5-yhipropan-1-one oxalic acid salt (WO 00/63208) or those as
are described in WO 200064884, WO 2005082893);
CRF antagonists (e.g. [2-methyl-0-(2,4,6-trimethylpheny!}-9H-1,3,9-triazafluoren-4-
ylldipropylamine (WO 00/66585));
CRF BP antagonists (e.g. urocortin);
urocortin agonists;
B3 agonists (such as, for example, 1-(4-chloro-3-methanesuffonylmethylphenyl)-2-{2-
(2,3-dimethyi-1H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO 01/83451));
MSH (melanocyte-stimutlating hormone) agonists;
MCH (melanin-concentrating hormone) receptor antagonists (such as, for example,
NBI-845, A-761, A-665798, A-788, ATC-0175, T-226296, T-71, GW-803430 or -
compounds such as are described in WO 2003/15769, WO 2005085200,
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WO 2005000836, WO 2004106343, EP1460075, WO 2004014910, WO
2003076442, WO 2005087727 or WO 2004046117. 25 In one
embodiment of the invention, the compound of the formula I is
administered in combination with an inhibitor of protein kinase C beta

WO 2808Z18eE)7such as, for example, r@Boxistaurin. 30 In onefenhyedpEm/002314
the invention, the compound of the formula | is administered in

WO 260601240 WD 20@+ChtHeR) Wk eeptD WQQMWB@SS%Q

1
WO e SRR Rt S G das Ve BORORE B pound
WO 24iG86 feaTiaaV s 2004058268 W EoobboaBanveity Drbiecieb4s,
in ors cribed for example in WO
m mm g%@%)&ﬁ% 53 or 5 WO 2005097129.
CCK4A agereﬁmwlmeatsg)fdhexamm{mtm aommmal @fdmﬂé@mytﬁwbﬁyl)-sn(z-
dmini d in nation w s of ocort|c0|d
e o A N e S
trifiudmﬁwtiemhdohmem\m e/ 1HEAB) o&RhmmerQWIO OEMEGW@SR-—? 25180);
,Eadmlnlstetr g@ﬁ}bm tlon ith C?Q{ moduylators (see
SerolaiLHE'S i‘r?pw ?ﬁ% 8BMiPeinfluences energy
mixedetabiolisnergiodaty ancbglastmgumyrm@undm@ gAvAROGHT7 Ao4% ..
Horm ne and Metabolic, Res 554-558); 15 N ,
S-HT IR 9B Qor@@ %ﬁ@gﬁgﬁﬂ aﬁgnegi)gﬁﬁ%?ﬁ gc(i’&(a'% acid salt
(WO m{o@mmo qumazolln -2-ylamino)methyl]cyclohexylmethyl}amide
rochl rld CGP 71683A); peptide YY 3- 3- alogous
5 HTE oun s%%%lsatg for e%xg%’lg & T3EP X%Eégéﬁé 3@%5% éaé] @Wftﬁ as are
descminmubm wmmnmmmumga@ymm-amwo 2005019180,
WO 2003064423, WO 200242304 or WO 2005082859);
5-HT6 receptor antagonists as are described for example in WO 2005058858;
bombesin receptor agonists (BRS-3 agonists);
galanin receptor antagonists;
growth hormone {e.g. human growth hormone or AOD-9604);
growth hormone releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyi-
aminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695)):;
growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as,

'for example, A-778193 or those as are described in WO 2005030734

TRH agonists (see, for example, EP 0462 884);

uncoupling protein 2 or 3 modulators;

leptin agonists {see, for example, Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a potential
approach to the treatment of obesity. Drugs of the Future (2001), 26(9), 873-881),
DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors (like those described for example in WO 00/40569);
inhibitors of diacylglycerol O-acyltransferases (DGATs) as described for example in
US2004/0224997, WO 2004094618, WO 200058491, WO 2005044250,

WO 2005072740, JP2005206492 or WO 2005013907;
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(derivative of PYY3-36 which conjugates in vivo to serum albumin) or
those as are 20 described in WO 2005080424, cannabinoid receptor 1
antagonists such as, for example, rimonabant, SR147778 or those as are
described for example in EP 0656354, WO 00/15609, WO 02/076949,
WO ZReBHEEEE80345, WO 2005080328, 3¢0 2005080343, WOP0H4678268/002314
WO 2005080357, WO 200170700, WO 2003026647-48, WO 200302776,
inhibibers\ebfatiy 204 spnthaes 20680cTBET2 VD e0BDRIDEY! Y 86iE09:387,
desci¥OZAAI2 6034 MHR 2003086288, WO 2003087037, WO 2004048317,
WO 2004058145, WO 2003084930, WO 2003084943, WO 2004058744,
oxynigrargobnn 13120, WO 2004029204, WO 2004035566, WO 2004058249,
o!eo;)f'-\@,t?&%058255’ WO 2004058727, WO 2004069838, US20040214837,
30 US20040214855, US20040214856, WO 2004096209, WO
2004096763, WO 2004096794, WO 2005000809, WO 2004099157,

or thir5idARA A0SR YR é(go%ﬂs%@‘éﬁ%h\’é{? f%@%é@ﬁél%%@% PREPUES s
O 2005000820, WO 2008/122357 34 PCT/EP2008/002314

desciisgnins00 9 PIIANS 20636091 2R3 2062 2DLI93293. WS> 2003084915,

WO 29434988139 WO ZRRERIH286, WO 2005007111, WO 2005007628,
US20050054679, WO 2005027837, WO 2005028456, WO

2005063761-62, WO 2005061509 or WO 2005077897; 5 MC4 agonists
In ontCeinBo@MERr dr R AVEHAG o ARRHRRAISBEvE-FryRMLliE ROEHEA(S%e, for

benzyl-2-methyl-3-oxo0-2, 3,3a,4,6, 7-hexahydropyrazolo[4,

examplgo\RRIRPSSHYasin WadhssRBRpCUs RitsmEmiRa At b Ueries Hasnez-

Amb#&§3%kﬁﬁ%%&%%&%é$EkaH'QBMEH% Bd@fabdiBrdy(2001),
PT-141 or those that are described in WO 2005060985, WO 2005009950,

2(10)i6 Yod 8387159, WO 2004078717, 10 WO 2004078716, WO
2004024720, US20050124652, WO 2005051391, WO 2004112793,

WOUS20050222014, US20050176728, US20050164914,
In one embodiment of the invention, the further active ingredient is dexamphetamine

or amphetamine,

In one embodiment of the invention, the further active ingredient is fenfluramine or

dexfenfluramine.
in another embodiment of the invention, the further active ingredient is sibutramine.

In one embodiment of the invention, the further active ingredient is mazindole or

phentermine.

in one embodiment of the invention, the compound of the formula | is administered in
combination with bulking agents, preferably insoluble bulking agents (see, for
example, Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6)).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hoechst, 659826 Frankfurt/Main. Combination with

Caromax® is possible in one preparation or by separate administration of
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US20050124636, US20050130988, US20040167201, WO 2004005324,
WO 2004037797, WO 2005042516, WO 2005040109, WO 2005030797,
US20040224901, WO 200501921, WO 200509184, WO 2005000339,
EP1460069, 15 WO 2005047253, WO 2005047251, EP1538159, WO

WO Z0iB10228%6, WO 2004072077 or WA@ 2006024390; orexirP@EapRIA008/002314
antagonists (e.g. 1 -(2-m ethyl benzoxazol-6-yl)-3-[1,5]naphthyridin-4-

compyuress by dhechloridia (SB:33A86MmAY®r Tassax@esesertibietioimection also

xample in WO 200196302, WO 200185693, WQ 2004085403 or WO

b adR R FERL ) 6 REB AN PTECUBID G RSt GremP e, in bakery

prodikyotonexsglbéd-dimethyl- 1,4,6,7-tetrahydro-
imidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or
those as are described in WO 200064884, WO 2005082893); CRF

In onerAgaiste(e.of (Remeld f ﬂt&(?tﬁeﬁ%ﬁhﬁp@bhlyb of the formu}a | is administered in

henyl)-9H- -tri luoren-4- ipropylamine, (WO 00/66585));

comt g 0 S (e RO BSrRe b o e a0 s for

exarr(siecin 48 FQ0OG0TTO4$-04-0Iidrpssmeragresulfonylmethylphenyl)-2-[2-
(2,3-dimethyl-1 H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
01/83451)); MSH (melanocyte-stimulating hormone) agonists; 30 MCH

in onénelirudicentesftiadngveotioan g ecentouaniag ohésia(auch [Bis, ddministered in
example,. NBI:845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71,

com I A o BT RIR SR BRGSO s el e or

exambie ir0A%D262400¥MQP008/122357 35 PCT/EP2008/002314 WO
2005019240, WO 2004011438, WO 2004012648, WO 2003015769, WO
2004072025, WO 2005070898, WO 2005070925, WO 2006018280, WO

In on2GH608RTENVBOHRD (SRS tMEQA0N30BKaTEthY/ 2 r20M2006 24miN&ered in
Combzsr(})g tng? %»Zt#C‘élé) (C?aot%’?a%liﬁ%lz ;’%E:gp c2)r 6389739' ts like those described for

example in US2005/143448,

in one embodiment of the invention, the compound of the formula | is administered in
combination with histamine 1 agonists like those described for example in
WO 2005101979.

In one embodiment of the invention, the compound of the formula | is administered in
combination with bupropion as described in WO 2006017504,

In one embodiment of the invention, the compound of the formula | is administered in
combination with opioid antagonists like those described for example in
WO 2005107806 or WO 2004094429,

in one embodiment of the invention, the compound of the formula | is administered in
combination with neutral endopeptidase inhibitors like those described for example in
WO 200202513, WO 2002/06492, WO 2002040008, WO 2002040022 or

WO 2002047670.
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5 CCK-A agonists (such as, for example,
{2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethyl indol-1-yl}acetic acid
trifluoroacetic acid salt (WO 99/15525), SR-146131 (WO 0244150) or

WO 298r1223489); serotonin reuptake infgbitors (e.g. dexfenflupaminesmdedo2314
serotoninergic and noradrenergic compounds (e.g. WO 00/71549); 10

In on@-Eth568RALN B USRSy Brick, (hetbylbspzel Gt YDRRGEAFIBR 8 lsstered in
acid salt (WQ 01/09111); 5-HT2C receptor agonists (such as, for

combaRaHevEPNEIEE NERPIe IS S ipRRRlise b kR deasR dfsHibed for example in

WO 200804048, WO 20077001-02, WO 2005019180, WO 2003064423, WO
200242304 or WO 2005082859); 15 5-HT6 receptor antagonists as are
described for example in WO 2005058858; bombesin receptor agonists

In onBERL? AEREHE IS IR IRRIENIRGE RIS BPFABORIISHIIIMbRAIRORe d8rinistered in
human growth hormone or AOD-9604); growth hormone releasin

combipaiisLIES GeriRy BYRPEER¥GRAEE- BB dl§Ithese described for

exandsinaethylcabemepd-8,4-dinydro-1 H-isoquinoline-2-carboxylate (WO
01/85695)); growth hormone secretagogue receptor antagonists (ghrelin
antagonists) such as, for example, A-778193 or those as are described in

In onW/ENAEREN A AR RIANIBISHESSH PRI e ER AR BB Bdministered in

uncoupling protein 2 or 3 modulators; 25 leptin agonists (see, for example

comiBgNel IS iRy AR RSO RED KA IRASHRIA TR & Aasriesoribed for

 exanipiasRONMERINB0BERRR agonists as a potential approach to the treatment

of obesity. Drugs of the Future (2001), 26(9), 873-881); DA agonists
(bromocriptine or Doprexin); lipase/amylase inhibitors (like those

In ondeseitrihienestmheleiveWia)AHDBEMH A hibtisssehaiasy @ \e@histered in

-acyltransferases (DGATS) as described for example in .
combqlna%m v\rfll%h n%otlsn recep%znr agonists ﬁke those described for example in

WO 2004094429.

In one embodiment of the invention, the compound of the formula | is administered in
combination with NRIs (norepinephrine reuptake inhibitors) like those described for
example in WO 2002053140.

In one embodiment of the invention, the compound of the formula | is administered in
combination with MOA (E-beta-methoxyacrylate) such as, for example, segeline or
like those described for example in WO 2002053140,

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

combination with antithrombotic active ingredients such as, for example, clopidrogel.

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

protection conferred by the present invention.



US2004/0224997, WO 2004094618, WO 200058491, WO 2005044250,
WO 2005072740, JP2005206492 or WO 2005013907; WO 2008/122357
36 PCT/EP2008/002314 inhibitors of fatty acid synthase (FAS) such as,
for example, C75 or those as described in WO 2004005277;

WO 2008topx3dflin; oleoyl-estrone 5 or ggyroid hormone recepial, agEMIgISs /002314
such as, for example: KB-2115 or those as described in WO 20058279,

Soma\6éD ARG WA 048, #Occde3(8eRlional @niheiatsdabint d

2005092316. 10 In one embodiment of the invention, the further

h@r@‘aé?ﬁ% ‘ingredient is leptin; see, for example, "Perspectives in the
therapeutic use of leptin”, Salvador, Javier; Gomez- Ambrosi, Javier;
Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10),
1615-1622. 15 In one embodiment of the invention, the further active
ingredient is dexamphetamine or amphetamine. In one embodiment of
the invention, the further active ingredient is fenfluramine or
dexfenfluramine. In another embodiment of the invention, the further
active ingredient is sibutramine. 20 In one embodiment of the invention,
the further active ingredient is mazindole or phentermine. In one
embodiment of the invention, the compound of the formula I is
administered in combination with bulking agents, preferably insoluble
bulking agents (see, for 25 example, Carob/Caromax(r) (Zunft H J; et al.,
Carob pulp preparation for treatment of hypercholesterolemia,
ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6)).



Caromax is a carob-containing product from Nutrinova, Nutrition
Specialties & Food Ingredients GmbH, Industriepark Hoechst, 65926
Frankfurt/Main. Combination with Caromax(r) is possible in one
preparation or by separate administration of WO 2008/122357 37

WO ROB/EP289B/002314 compounds ofiihe formula | and Cargmaefrir2008/002314
Caromax(r) can in this connection also be administered in the form of
food products such as, for example, in bakery products or muesli bars. 5

In one embodiment of the inyentign, the compound of the formula I'is

administered in compination with PDE inhibitgrs (phosphodiesterase), like
(jif)§49

those,described fol gXample in WO 2003/ ©r WO 2005012485. In
e\ opEBmpbod 6f the invention, the compotin izja\ﬁri*
4o ado/irﬁég ed ;10 combination with NAR-1 (nicocfin acid reegptef)
aggnists,like those described for example in WO 2004094429. In one
embodiment of th&Avention, the compound of the forniifa{is

administered in combitjation with C32 (cannabinoid receptor) agoni
lik i _sé des et 5 example in USZOO%/lzg%MS. In $:|se/4’;j o
e imyeptn, the compound o for N
administered in combi n with histaming i e those!

O 2005101979. 201n one embodiment of the

described for example in
invention k& compglng of the formula | is administered,ig .combination
with bupropion as d&setibed in WO 2006017504. In one mmpfedinent of
the invention, the compound of the formula | is administered in 25

gbination with opigid antagonists like those described for example in
OSQ% OL@ 2004094429. In one embodiment of the

invention, the on;}po d of the formula | is administered in cl. cl
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combination with neutral endopeptidase inhibitors like those described for
example in 30 WO 200202513, WO 2002/06492, WO 2002040008, WO
2002040022 or WO 2002047670. WO 2008/122357 38
PCT/EP2008/002314 In one embodiment of the invention, the compound
WO 20fgkea farsmria | is administered in cgmbination with NPY inbibit@re2008/002314
(neuropeptide Y) like those described for example in WO 2002047670. 5
tone embodiment of the invention, the compound of the formul
a |n|ste|ﬁ§ﬁn combination with sodium/hydrogen exchange i tors

like thoseS ribed for example in WO 200309269ﬁ In p{\ef\bm odhent
thg invention, the compound of the formula kis

combi with modulators of the glucocowtjgoid receptor like those

describedfor example in WO 2005090336. I3 bodir@@@mgﬁ}he

|nvent|on the compound of the formula | is ad |n|stered in combination
Wltﬁ nicotine receptor agonists like those described for example in 15 WO

4094429. In one embodiment of the inygntign, the compound of the
ulall is dmlnlsteredén combination wﬂh]ﬁ}ﬁ;;i (norepinephrine
upt%ke : Jerxfhose described for e | [¢
0 In one erAbodiment 0fthe invention, the compound of the form

ddminjstered in combination with MOA (E-beta-methoxyaesylate}'uch as, .
for exampfe segellne or like those described for example in WO

M,G

din 10

Br

2002053140. 26 Irr/one embodlment of the invention, the compound of the
@(\(ﬁ)rm is adminiStered in fitiation with antithrombotic active
ingredients- ' pféréxé e, clgpidrogel. H@e appreciate at
every suitable corﬁbﬂnaﬂom 3compou
O
BMS-188494
0 Ci-1027
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invention with one or more of the aforementioned compounds and
optionally one or 30 more other pharmacologically active substances is
regarded as falling within the protection conferred by the present
invention. WO 2008/122357 39 PCT/EP2008/002314 Some of the

WO 2o8iae 3a7the development codes gigentioned above are getarled2008/002314
hereinafter. WO 2008/122357 40 PCT/EP2008/002314 R = CHI; CHZ

| HO WO- HNO @Q NH, 0 0 HO O Na Na FM-VP4 JTT-501 O CH /
cl @ o\H\HNQ O o/OS G1262570 CS-011, Qx, Rivgglitazone HO
XSACN | CIN I\ OH GW-9578 CI'*
O e

KST-48 cl ﬁl O 44
N

BMS-477118

H-Cl e o

N/
O N N\) O 0 Y
4 /(ﬂ o
~ O 0 OH
H

S
N S Hi e -
woae
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K-1110 HO\Hp OOHIOI\O'/F 05LY-674 KRP-101 0OONOIOHO
FF \HO-~-O\SF SNLY-510929 GW-501516 CI FFF-S-<'NOO F
F /~rH N- FN O NC 0 ON R-103757 / -N WO 2008/122357 41
PCT/EP2008/002314 H,C HaC H30 CH3 B pOfN O HOHHN p\\(
WO 2008122867 JTT-705 Sr\0 CI N O+43~/CHa 0 p OH PCT/EP2008/002314

0 N H
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H 0/~CHa CI SB-204990 HO NO-1886 0 a\ HOB O HaCCH3 pp~\OH O
O/ H3C O OH3CH Fi0 OH CH 0~/0O" BMS-188494 Ni CHa H3C CHa O
CI-1027 NOHO\HOBO O 0-0H OH ATL-962 FR-2589000/0 /S /NI

H HOI N NNC-25-2504 N5 NH LY-2121260 500 OH /O OH O \0 H IN
WO 290865 22357 44 PCT/EP2008/002314

The activity of the compounds of the invention of the formuia 1 was tested in the

following enzyme assay system:
EL inhibition assay.

EL is released as secretory protein in high concentration into cell culiure medium
{conditioned medium) by recombinant cell lines (CHO, HEK293). This is employed

as enzyme solution after concentration.
EL activity assay

The phospholfpase—speciﬁc substrate 1,2-bis{4,4-difluoro-5,7-dimethyl-4-bora-3a,4a-
diaza-s-indacene-3-undecanoyl)-sn-glycero-3-phosphocholine, (manufacturer
Molecular Probes) is used to characterize the enzymatic activity of endothelial lipase
and the effect of inhibitors. Hydrolysis of the A1 ester linkage of this phospholipid by
the enzyme liberates a fatty acid labeled by the fluorescent dye Bodipy which can be
detected after separation by thin-layer chromatography on an HPTLC plate (silica gel
60, Merck) or directly in the reaction vessel by measuring the fluorescence.

The substrate solution is prepared by dissolving 100 pg of 1,2-bis(4,4-difluoro-5,7-
dimethyl-4-bora-3a.4a-diaza-s-indacene-3-undecanoyl)-sn-glycero-3-phospho-
choline {manufacturer Molecular Probes) in 100 ui DMSO and taking it up in 2.4 mg
of fripalmitin (Sigmé) in 393 i chloroform which contains 20 mg/mi DOP - choline
(1,2-dioleoyl-sn-glycero-3-phosphocholine). 39.3 ui of this lipid mixture are
transferred into a fresh reaction vessel and the solvent is evaporated. The lipid
mixture is dissolved in 4 m! of 200 mM TRIS-HCI, 150 mM sodium chloride, pH = 7.4,
by sonication twice. The subsequent enzymic reaction takes place at 37°C for

90 minutes. For this purpose, 20 il of the substrate solution are incubated with 2
of inhibitor of appropriate concentration (dissolved in 10% DMSO, 10% strength
PMSO solution is used as control) and 2 ul of enzyme solution (conditioned
medium). Then 4 pl of the assay mixture are ioaded onto an HPTLC plate (silica gel
60, Merck), and the liberated fluorescent dye is separated for detection with an

eluent (diethyl ether:petroleum benzine:acetic acid [78:22:1]). After evaporation of
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the eluent, the plate is read in a fluorescence scanner. An increased release of the
fluorescent dye in the uninhibited reaction is to be observed as a measure of the

enzymic activity.

The enzymatic activity is reduced as a function of the inhibitor concentration used,
and the inhibitor concentration at which a half-maximum enzymic activity is observed
is called 1Csp.

Example | ICsq [uM] EL
6 0.028
7 0.9

8 3.2
10 0.06
16 0.004
18 14.1
25 0.009
26 0.035
31 0.1
39 0.001
40 0.053
44 05

Other test models
The suitability of the compounds of the invention as active pharmaceutical ingredient
can be tested by means of various test models. Descriptions of such test models are

given below by way of example.

Solubility in agueous systems

Adequate solubility of a substance in agueous solvent systems is an important

prerequisite for a (reproducible) pharmacological effect. Solubilities in aqueous
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systems can be determined by various methods. Suitable examples are solution
precipitation methods (“kinetic solubility”) and methods which investigate the
dissoiution of a solid sample until an equilibrium is set up (“thermodynamic
solubility”}.

a) Kinetic solubility

A DMSO solution of the test compound (2.5 mM; 0.5 pl.} is pipetted into 200 pL of an
aqueous test solution (e.g. phosphate-buffered saline, 10x, 1M, Sigma, adjusted to
10 mM, pH 7.4) in a 96-well microtiter plate, and the turbidity is measured at the
resulting theoretical concentration for the test compound of 6.25 uM using a
nephelometer {(e.g. Nephelostar Galaxy, BMG Labtech). The concentration of the
test compound in the agueous test solution is then raised to a theoretical 12.5 uM by
adding further DMSO solution (2.5 mM; 0.5 uL), and the turbidity measurement is
repeated. Further additions of DMSO solutions (1 pL, 2.5 mM; 0.5 ul, 10 mM: then
9x 1 pL, 10 mM resulting in theoretical concentrations of 25 pM, 50 pM, 100 uM,
150 pM, 200 pM, 250 uM, 300 pM, 350 pM, 400 uM, 450 uM and 500 uM) with
turbidity measurement in between complete the measurement process.

Evaluation: The turbidity values from the nephelometer are plotted against the
theoretical concentration of the test compound in the agueous test solution. As soon
as a significant turbidity is detected (e.g. 5 times above the control value of the
aqueous test solution) at a theoretical concentration, the level of concentration below
this is stated to be the solubility limit of the test compound in the test solution. Thus,
the maximum possible measurement range emerges as values <6.25 pM, 6.25 -
500 upM and >500 uM.

Preferred compounds of the invention show a kinetic solubility in phosphate buffer
(pH 7.4) of at least 12.5 pM; more preferably of at least 50 pM and even more
preferably of at least 250 uM.

b) Thermodynamic solubility -

The integrated UV absorption from HPLC UV measurement of serial dilutions of the
test compound in DMSO (500 yM, 100 pM, 50 pM, 10 uM and 1 uM) shows a linear
correlation with the concentration in a calibration line. The test compound (500 pg) is

shaken together with the aqueous test solution (250 uL) in a closed vessel (capacity:
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1.5 mL) for 16 hours (Eppendorf thermoshaker, 1400 rpm, 25°C, covering to protect
from light). The sample is then centrifuged at maximum rotational speed, and the
supernatant is finally filtered. A sample of the filtered supernatant is analyzed directly
by HPLC UV measurement {see above). A further sample is analyzed after dilution
{1 part by volume of supernatant, 39 parts by volume of test solution).

Evaluation: The concentration of the test compound in the undiluted supernatant is
calculated from the resulting integrated UV absorptions of the supernatant samples
on the basis of the constructed calibration lines and stated as solubility of the test
compound in the respective aqueous test solution.

Examples of aqueous test solutions are deionized water or aqueous phosphate
buffer with various pH values (e.g. pH 1.2; pH 4.0; pH 6.8; pH 7.4; pH 9.0) which can
be prepared from the commercial solution {phosphate buffered saline, 10x, Sigma)
by dilution and adjustment with phosphoric acid or sodium hydroxide solution by
standard methods.

Preferred compounds of the invention show a solubility in phosphate buffer (pH 7.4)
of at least 12.5 pM; more preferably of at least 50 pM and even more preferably of at
least 250 pM.

Metabolic stability

The metabolic stability is determined by incubating the test compound (5 uM) with
microsomal liver fractions (1 mg/mL protein with 0.1% w/v BSA; 1 mM NADPH, 0.5%
DMSQ) at 37°C. Analysis at an incubation time of 0 and 20 minutes takes place by
means of LUMS/MS. Further descriptions of the test system and references for the
experimental procedure are to be found in Plant, N.; Drug Discovery Today 2004,
9(7), 328-336 and Lau, Y.Y. et al.; Pharmaceutical Res. 2002, 19(11), 1606-1610.

Preparation processes

The compounds of the invention of the formula | are prepared by methods known

per se in fwo steps.
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2008/122357 44 PCT/EP2008/002314 The activity of the compounds of
the invention of the formula | was tested in the following enzyme assay
system: EL inhibition assay: 5 EL is released as secretory protein in hi%h
WO da#afién into cell culture mediufi? (conditioned medium$AyEP2008/002314
recombinant cell lines (CHO, HEK293). This is employed as enzyme
solution after concentration. 10 EL activity assay The
SubsfiRsahdRassSRES EgrsHRSIFaared by reacting appropriately substituted
1,2-bis(4,4-difluoro-5,7-dimethyl-4-bora-3a,4a- ‘ .
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activity of endothelial lipase 15 and the effect of inhibitors. Hydrolysis o
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separation by thin-layer chromatography on an HPTLC plate (silica gel
PEr 580, Merck) or directly in the reaction vessel by measuring the

fluorescence. The substrate solution is prepared by dissolving 100 pg of

1,2-bis(4,4-difluoro-5,7- 20

dimethyl-4-bora-3a,4a-diaza-s-indacene-3-undecanoyl)-sn-glycero-

c choline (manufacturer Molecular Probes) in 100 pl DM king
it up@#i2 H o
It up 4 mg- HOw—n”
R3” SO \ R3 \
H H

lla

In a further step, the compounds of the invention of the formula | are prepared by
acylation of the unsubstituted or substituted isoxazolones 1l with carbamoy! chlorides
Il (method A}, or in two stages by reaction of 3-oxoisoxazoles Il with phosgene or
equivalents such as trichloromethyl chiorocarbonate, ditrichloromethyl carbonate or
4-nitrophenyl chloroformate and further reaction of the resulting
isoxazolonecarboxylic acid derivative with amines IV (method B), or by reacting the

isoxazolone 1l with the appropriate isocyanates V R1-N=C=0.

Since acids are ordinarily liberated in these reactions, it is advisable to add bases
such as pyridine, triethylamine, sodium hydroxide solution or alkali metal carbonates
as promoters. The reactions can be carried out in wide temperature ranges. It has
ordinarily proved advantageous to operate at from 0°C to the boiling point of the
solvent used. Examples of solvents employed are methylene chloride, THF, DMF,
toluene, ethyl acetate, n-heptane, dioxane, diethyl ether or pyridine. If anhydrous
conditions are employed, strong bases such as lithium hydride, sodium hydride or
potassium tert-butoxide in aprotic solvents such as THF or DMF have also proved
useful,
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of tripalmitin (Sigma) in 393 pl chloroform which contains 20 mg/ml DOP -
choline (1,2-dioleoyl-sn-glycero-3-phosphocholine). 39.3 pl of this lipid
mixture are transferred into a fresh reaction vessel and the solvent is
vaporated. The lipid 25 mixture is dissolved in 4 ml of 200 mM TRIS-HCI,
WO 2@%% Blium chloride, pH = 7.4, %?/sonlcatlon twice. TW&U@MQOQ?’M
enzymic reaction takes place at 37C for 90 minutes. For this purpose 20
pl @f the substrate solution are incubated with 2 pi of inhibitgr_of
ropriate concentraiggn (dissolved in 10% DMSO, 10% st MSO
olyfon is used as contrpl and 2 pl of enzyme solution (conditiopied 80
R3~ medium). Then 4 pl of {ffe a§say mixture are loaded onto ang4PTL pIateH
(stlica gel 60, Merck), and tH&lliberated fluorescent dye is separate
detection with an eluent (diethyl ether: petroleum benzine:acetic &cid 4
[78:22:1]). After evaporati J] of WO 2008/122357 45 PCT/EP2008/(?023J51
the eluent, the plate is read in a fluorescence scanner. An increased
release of the fluorescent dye in the uninhibited reaction is to be
observed as a measure of the enzymic activity. 5 The enzymatic aciyity

uced as a function of the inhibitor concentration used, gnd th
itor concentra’ilxjﬁft which a half-maximum enzymic activit |
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bbs@ved is galled 1G50 Exgmple ICEb [PM] EL-60.028 7 O 9

R3~ Q06 16 0.004 184415 0.009HN
tH R1 )\N
I i
O
R2 O R2
o i 0
; 0 + —T==N — N
r3” N R1 R3 H
H N\
o R1
i Vv l
Examples

3-Cvclopropyl-2H-isoxazol-5-one

5 .0
Y

VZ‘/O‘]
3 N2

A solution of methyl 3-cyclopropyl-3-oxopropionate (4.8 g, 34 mmol) in methanol

(80 mL) is mixed with hydroxylamine hydrochloride (2.6 g, 38 mmol) and
triethylamine (5.3 mL, 38 mmol), and the mixture is heated under reflux for 2 h. The
solvent is distilled out in vacuo. The residue is taken up in EtOAc and filtered through
silica gel.

Yield: 3.2 g (75.2%).
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WO 2848662838 /stems Adequate solubilitybf a substance in aqué%ué%%?@@@t’o{}%m
systems is an important prerequisite for a (reproducible) pharmacological
effect. Solubilities in aqueous WO 2008/122357 46 PCT/EP2008/002314
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solution precipitation methods ("kinetic solubility") and methods which
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the test compound (2.5 mM; O. S&L is pipetted into 200 pL of an aqueous

were rePsRAiFIR %C?:fﬁéé}ﬁﬂﬁt@sﬁﬁff edkydgtien Pom %dewrhélﬁfs?@d
to 10 mM, pH 7.4) in a 96-well microtiter plate, and the turbidity is
measured at the resultlng theoretical concentration for the test compound
280320 g-§ Bini8teter (e.g. Nephelostar Galaxy, BMG
Labtech) The concentratlon of the test compound in the aqueous test
solution is then raised to a theoretical 12.5 pM by adding further DMSO
sdlugion (2.5 mM; 0.5 pL), and the turbidity measurement is

3/,01
i’\z

0”7 "NH,

3-Cvyclopropyl-5-oxo-5H-isoxazole-2-thiophene-2-yvimethylcarboxamide

O
Q
\ O
N N \
\(N\/E>

A solution of phosgene in toluene (20%, 1 mL, 2 mmol) is diluted with THF (10 mL).

A solution of 3-cyclopropyl-2H-isoxazol-5-one {125 mg, 1 mmol) in THE (5mL)is
added to this solution, and triethylamine (140 uL, 1 mmol) is added to the mixfure,
which is stirred at 25°C for 8 h. The precipitate is then filtered off, and the filtrate is
concentrated in vacuo. The residue is taken up in THF (10 mlL) and added to a
solution of 2-thiophene-2-methylamine (113.2 mg, 1 mmol) in pyridine (10 mL}. The
mixture is stirred at 25°C for 16 h. The solvent is then distilled out in vacuo, and the
residue is purified by HPLC.

Yield: 66 mg (25%)

Correspondingly, isoxazolones with various substituents in positions 3 and 4 were

converted by reaction with various amines into the corresponding 5-oxo-5H-



repeated. Further additions of DMSO solutions (1 pL, 2.5 mM; 0.5 pL, 10
mM; then 9x 1 pL, 10 mM resulting in theoretical concentrations of 25 pM,
50 pM, 100 pM, 15 150 pM, 200 pM, 250 pM, 300 pM, 350 pM, 400 pM,
450 pM and 500 pM) with turbidity measurement in between complete the
WO %@%&?r%@ﬁ-’gnt process. Evaluation: The turbidity values froffth&FP2008/002314
) nephelometer are plotted against the theoretical concentration of the test
ISOXagg GATPRBTBIE8Beous test solution. As soon as a significant turbidity
is detected (e.g. 5 times above the control value of the 20 aqueous test
solution) at a theoretical concentration, the level of concentration below
The axpmpletriaiabaskhple wolghifydirHIraketRaiesRgs i icwe heyyever,
restrié@iign. Thus, the maximum possible measurement range emerges as
values <6.25 pM, 6.25 - 500 pM and >500 pM. Preferred compounds of
the invention show a kinetic solubility in phosphate buffer 25 (pH 7.4) of
at least 12.5 pM; more preferably of at least 50 pM and even more
preferably of at least 250 pM. b) Thermodynamic solubility The integrated
UV absorption from HPLC UV measurement of serial dilutions of the 30
test compound in DMSO (500 pM, 100 pM, 50 pM, 10 pM and 1 pM)
shows a linear correlation with the concentration in a calibration line. The
test compound (500 pg) is shaken together with the aqueous test solution
(250 pL) in a closed vessel (capacity: WO 2008/122357 47
PCT/EP2008/002314 1.5 mL) for 16 hours (Eppendorf thermoshaker,
1400 rpm, 25C, covering to protect from light). The sample is then
centrifuged at maximum rotational speed, and the supernatant is finally
filtered. A sample of the filtered supernatant is analyzed directly by HPLC
UV measurement (see above). A further sample is analyzed after dilution
5 (1 part by volume of supernatant, 39 parts by volume of test solution).
Evaluation: The concentration of the test compound in the undiluted
supernatant is



calculated from the resulting integrated UV absorptions of the supernatant
samples on the basis of the constructed calibration lines and stated as
solubility of the test compound in the respective aqueous test solution. 10
Examples of aqueous test solutions are deionized water or aqueous
WO 20884pRERS ouffer with various pH valdes (e.g. pH 1.2; pH £6; PE6280§02314
7.4; pH 9.0) which can be prepared from the commercial solution
(phosphate buffered saline, 10x, Sigma) by dilution and adjustment with
phosphoric acid orsodium fiydroxidg solution by standard methods. 15
Preferred compounds of the invention|show a solubility in phosphate
buffer (pH_7.4) of at least 12.5 pM; more preferably of at least 50 pM gnd
Ex. eyen mor& peafétabiirocitdeast 250 pM. Metabolic Stebility 20 The
etabolic stability is determined by in¢ubating the test compound (5 pi
ith microsomal liver fractions (1 mg/mL protein with 0.1%w/v BSA; 1 mM
NADPH_0.5% DMSQ) at 37C. Analysis at an incubation time of Q. and .20
minutes takes place by means of LGMS/MS. Further descriptions of the
test system and r nces for the 25 experimental procedure are to be
fqund in Plant, M-Bxdg Discovery Today 2004, 9(7), 328-336 and Lau
T viy.etal;P agé%i%al Res. 2002, 19(11), 16b6h¥A0PYPreparatior
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Bowden K., Crank C., Ross WJ., J. Chem. Soc. C 1968, 172-185. The
acetoacetic 5 ester derivatives lla are on the one hand commercially
available as marketed products or can be prepared from acetoacetic
ester alkylation by methods known perse.00 R2R2 OH + HO-'H:]JIO
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50 4 ~~ 1 10 A solution of methyl 3-cyclopropyl-3-oxopropionate (4.8 g,
34 mmol) in methanol (80 mL) is mixed with hydroxylamine hydrochloride
(2.6 g, 38 mmol) and triethylamine (5.3 mL, 38 mmol), and the mixture is
heated under reflux for 2 h. The solvent is distilled out in vacuo. The
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A solution of phosgene in toluene (20%, 1 mL, 2 mmol) is diluted with THE
(10 mL). A solution of 3-cyclopropyl-2H-isoxazol-5-one (125 mg, 1 mmol)
in THE (5 ml-) is 15 added to this solution, and triethylamine (140 pL, 1
mmol) is added to the mixture, which is stirred at 25C for 8 h. The
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WO 2008/12385N H ~ ° (S)-Indan-1-yl WO(R008/122357 58 ~ PCT/EP2008/002314
PCT/EP2008/002314

\/10
P,

48 Phenylethyl

c ‘!
[+] = =]
49 J:E 8} . 3,5-Dichlorobenzyl

IS
E/U\N/O o
50 O == Biphenyl-2-yi

= o}
% i

.
51 éﬁf}o Siphenyl-4-yl

o
/@/LHN)LN/O o
52 o N d‘f 1-{4-bromophenyt)ethyl

H o]
53 d‘f 2-Thiophen-2-ylethyl




0 CFUR~v. 0 ~N 36 NH (R)-Indan-l-yl 0 0 NH 37
2,2-Dimethyl-I-chroman-4-yl 38 9H-Fluoren-9-yl 0 39 NYH ™M J
2,6-Dimethylbenzyl IT 0 40 Ny 3-Methylbenzyl 000 41 N
3,4-Dimethylbenzyl NH WO 2008/122357 59 PCT/EP2008/002314 00
WO 2008/ 32389 2-Methylbenzyl 0 oN o 43INH Thiophen-2-ylmd#yT/EP2008/002314

7N
3

=0 1-Naphthalen-1ylethy!

0
54 HN/L
7

§> 0
55 g:"fo 3,4-Dichlorophenyl

56 gﬁ)ﬂ 4-Methyloxybenzy!

= l fo)
N N/U\N/O g F F
H =0
57 d%f @Io  Pyridin-3-y!
H
= i ).L\'
S 0
58 EQ/%):”O Indan-5-yl
/“-O
C, 2 ﬁ /1?\
T o)
59 N o Benzo-1,3-dioxol-5-yl




s 0 CHIRAL O N 44 ~H (S)-Indan-1-yl 0 O01R 45 (S)- 1 -Phenyl ethyl 00
46 Benzyl ol~ HN 0 p 47 2-Naphthyl WO 2008/122357 60
PCT/EP2008/002314 48 Phenylethyl 49 1N- 3,5-Dichlorobenzyl 5 50
Biphenyl-2-yl 51 \x" 0 Biphenyl-4-yl 0 H o 52 1-(4-bromophenyl)ethyl 0

WO 2808£420358 2-Thiophen-2-ylethyl WE2 2008/122357 61  PCT/EP2008/002314
PCT/EP2008/002314 54 1-Naphthalen-1ylethyl 55 3,4-Dichlorophenyl

60 O 5/’{:}0 1,1-Diphenylmethyi

61 W Furan-2-ylmethyl
o
/O\Oﬂﬁ*vo .
62 @}‘): 3-Methyloxybenzyl
T
63 H N;O 0 1,2,3,4-Tetrahydronaphthaten-1-yl
&
.’
{lj/
64 N/LN/D\_O 2-(3,5-Dimethyloxyphenyliethyl

65 S 2-Biphenyl-4-ylethyl




56 - 4-Methyloxybenzyl 'nil o Nio F F 57 ~o Pyridin-3-yl i lol 58 H/
Indan-5-yl --o0 59 0\ Ham" Benzo-1,3-dioxol-5-yl WO 2008/122357 62
PCT/EP2008/002314 0 60 1,1-Diphenylmethyl o N* 61
Furan-2-ylmethyl 10 0 N' 'N,0 62 N 0 3-Methyloxybenzyl i 0 63 0

WO 20083 eI#drahydronaphthalen-1-yl B84 2-(3,5-DimethyloxypbEfyPhatts/002314
65 2-Biphenyl-4-ylethyl WO 2008/122357 63 PCT/EP2008/002314 o c

66 U ¢ Cyclohexylmethyl

Q
N/[k Q
H N 0
—

66 S d’f Cyclohexyimethyl

67 gf 2-(2,3-Dimethyloxyphenyl)ethyl
ol 2l
O
68 e

J 2,3,4Dichlorophenylethyl

69 ‘\gﬁfo 3.4-Dimethyloxyethylpheny}

70 N)k“f

© 1,2,3 4-Tetrahydronaphthalen-1-vi

71 he (R)-Indan-1-yl




67"- 2-(2,3-Dimethyloxyphenyl)ethyl c 68 o 2,3,4Dichlorophenylethyl 69
3,4-Dimethyloxyethylphenyl 70 1,2,3,4-Tetrahydronaphthalen-1-yl 710

(R)-Indan-1-yl WO 2008/122357 64 PCT/EP2008/002314 72
(S)-Indan-1-yl 0 HH o 73 2-Methylbenzyl 0. ~I0 O 0 74 NH

WO 1dBenzyl 00 O 75 NH 3,4-Diftkthylbenzyl 0 0 0 76 RONHEP£@08/002314
Thiophen-2-ylmethyl 0.0
72 HNTO (3)-Indan-1-y!
s )
73 jf 2-Methyibenzyl
[s)
4
o]
Q o
N
74 = \H 2-Methylbenzyl
O
Q !
\
N
75 N _iH 3,4-Dimethylbenzyl
@]
Q 0
\
N
76 R “{NH /Q Thiophen-2-yimethyl
.
Q
o
77 N\( ‘I\> Thiophen-2-ylmethyl
NH s




0 77 5 N'f Thiophen-2-ylmethyl w WO 2008/122357 65
PCT/EP2008/002314 CHIRAL 0 78 (S)-Indan-1-yl o CHIRAL6- NO1
79 HN (R)-Indan-1-yl 0 --eo 80 NH 3,4-Dimethylbenzyl ~1 WO
2008/122357 66 PCT/EP2008/002314 Claims 5 1. A compound of the

WO 26H31184307 R2 R3 N H 6/TN R1 (1f%n which the meaning8@FéEREG9H/002314

(C5-C.6)-alkyl, Y-aryl, Y-heteroaryl, where aryl or heteroaryl may be

substituted one or more times by F, Cl,
® o CHIRAL
\ O
N
78 B \< (S)-Indan-1-yl
H
9 5 CHIRAL
\ Q
N
79 ~ \‘g\i (R)-Indan-1-yl
O
] O
N \N\{ Q\
80 Ly 3,4-Dimethyibenzy!




Br, I, OH, CF3, NO2, CN, OCF3, O-(Ci-C6)-alkyl, O-(Ci-C4)-alkoxy-
(C1-C4)-alkyl, S-(Ci-C6)-alkyl, (Ci-C6)-alkyl, (C2-C4)-haloalkyl,
0O-(C2-C4)-haloalkyl, (C2-C6)-alkenyl, (C3-C8)-cycloalkyl, O-(C3-C8) 15
cycloalkyl, (C2-C6)-alkynyl, (Co-C8)-alkylene-aryl, O-(Co-C3)-alkylene-

WO 2008/422435 /(Co-C8)-alkylene-heterofyl, N(R4)(R5), SO2-CHI /EF20081002314
SF5, COOH, COO-(C,-C6)-alkyl, CON(R6)(R7), N(R8)CO(R9),
N(R10)SO2(R11), CO(R1 2), (CR13R14)X O(R15), O-CO-N(R1 6)(R1 7),
0O-CO-(Ci-C6)-alkylene-CO-0O-(Ci-C6)-alkyl, O-CO-(Ci-C6)-alkylene 20
CO-0OH, O-CO-(Ci-C6)-alkylene-CO-N(R18)(R19), where aryl or

ClainMeteroaryl may in turn be substituted one or more times by F, Cl, Br, I,
OH, CF3, NO2, CN, OCF3, O-(Ci-C6)-alkyl,
O-(Ci-C4)-alkoxy-(C,-C4)-alkyl, S-(C1-C6)-alkyl, (CI-C6)-alkyl, 25

5 1. (RonpubdRjtheosyalkenyl, (C3-C8)-cycloalkyl,

O-(C3-C8)-cycloalkyl, (C20C6)-alkynyl, N(R4a)(R5a), S02-CH3, SF5,
COOH, COO-(%CG)-aI |, CON(R6a)(R7a), WO 2008/122357 67
PCT/EP2008/0 8a)CO(R9a), N(R1 Oa)S02(R11 a), CO(R12a),
(CR13aR14a)x-O(R1§a), G3CO-N(R16a)(R17a),
0O-CO-(Ci-C6)- -O-(C1-C6)-alkyl, O-CO-(Ci-C6)-
alkylene-CO-OH,0-CO-(Ei-C6)thlkylene-CO 5 N(R18a)(R19a); X, x" 0,
1,2,3,4,5,6; R4, R5, g R9, R10, R11, R12, R13, R14, R15, R16,
R17, R18, R19, 10 R49,‘ R5a,v}\ga, R7a, R9a, R1 Oa, R11a, R12a, R13a,
R14a, R15a, R16a, R17a, R18a, R19a independently of one another
hydrogen, (Ci-C8)-alkyl, (1)

in which the meanings are:

10 R1 (Cs-Cro)-alkyl, Y-aryl, Y-heteroary!,
where aryl or heteroaryl may be substituted one or more times by F, Cl
Br, 1, OH, CF3, NO,, CN, OCF3;, O-(C4-Cs)-alkyl, O-(C4-C4)-alkoxy-
(C1-Cyjy-alkyl, 5-(C4-Cs)-alkyl, (C1-Cg)-alkyl, (Co-C4)-haloalkyl,
O~(C2-Cs)-haloalkyl, (Co-Ce)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C3-Cg)-

15 cycloalkyl, (C2-Ceg)-alkynyl, (C¢-Cg)-alkylene-aryl, O-(Cy-Cg)-alkylene-
aryl, S-aryl, (Co-Cs)-alkylene-heteroaryl, N(R4)}(R5), SO,-CHa, SO
NHz, 8F5, COOH, COQ-~(C+-Cs)-alkyl, CON(RB)(RT7), N(R8)CO(R9),
N(R10)SO2(R11), CO(R12), (CR13R14),-O(R15), O-CO-N(R16)R17),
O-CO-(C+-Cg)-alkylene-CO-0O-(C4-Cg)-alkyl, O-CO-(C4-Cg)-alkylene-

20 CO-OH, O-CO-(C4-Cg)-alkylene-CO-N(R18)(R19), where aryl or

heteroaryl may in turn be substituted one or more fimes by

1

F, Cl, Br, I, OH, CF3, NOgz, CN, OCF;, O-(C4-Cg)-alkyl,
O-(C+-Cy)-alkoxy-(C+-Cy)-alkyl, S-(C4-Csg)-alkyl, (C1-Cg)-alkyl,
25 (C2-Cy)-haloalkyl, (C2-Cg)-alkenyl, (Cs-Cg)-cycloalkyl,
0-(Cs-Cs)-cycloalkyl, (C,-Cg)-alkynyl, N(R4a)(R5a),
S0O2-CHs, SFs, COOH, COO-(C4-Cg)-alkyl, CON{R6a)(R7a),
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or a radical of the formula la 15 R20 R21 W R25 R22 R23 R24 , with W
-C(R26)(R27)-, -C(R26)(R27)-C(R28)(R29)-, -C(R26)(R27)-O-; 20 R20,
R21, R22, R23, R24, R25, R26, R27, R28, R29 identically or differently
hydrogen, F, Cl, Br, 1, OH, CF3, NO2, CN, OCF3, SF5, O-(C1-C6)-alkyl,

WO 2048/ 1e23%koxy-(Cj-C4)-alkyl, S-(BLC6)-alkyl, (Ci-C6)-alkyi; T/EP2008/002314

X, X’

(C2-C4)-haloalkyl, O-(C2-C4)- haloalkyl, (C2-C6)-alkenyl,
(C3-C8)-cycloalky NOREE3EB)RSa¢y bl Galiia ) 8CB(BY) ey cloalike@hgk ),

CONRE2)(R33), NSO RSB B

(CR39R40)x -O(R41)-O-CD-N¢RakyRAS) CO-Co WL 2ol 22886 -C6 )-
PCT/EP2008/002 I

OO (LB, alky%r&xk&%‘%fg@ﬁ BEEQO-E 5@ co-
O-CO-(C1-C6)-alkjiéeRa Sag(Ri@a4) (R45); X" 0, 1, 2, 3, 4,5, 6; 5 R30,

R31, R32, R33, R34, R35, R36, R37, R38, R39, R40, R41, R42, R43,

R44, RA45 identically or differently hydrogen, (C1-C6)-alkyl; 10 or R20

and R26WriR21%AMH R, together with the carbon atoms carrying them
form a '

R4, R5, R6, R7,Rg, R10, R11, R12, R13, R14, R15, R18, R17, R18, R19,
R4a, Rba, R6a, R7a, R8a, R10a, R11a, R12a, R13za, R14a, R15a, R16a, R17a,
R18a, R19a

W

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

or a radical of the formula la

W

R25

R22
R23 R24  with

-C(R26)(R27)-, -C(R26)(R27)-C(R28)(R29)-, -C(R26)(R27)-O-

R20, R21, R22, R23, R24, R25, R26, R27, R28, R29

identically or differently hydrogen, F, CI, Br, I, OH, CFa, NOs, CN,
OCFs, 8Fs, O-(C4-Cg)-alkyl, O-(C1-Cy)-alkoxy-(C-Cy)-alkyl,
S-(C4-Ce)-alkyl, (C1-Cg)-alkyl, (Co-Cy)-haloalkyl, O-(C2-Cy)-
haloalkyl, (C,-Cg)-alkenyl, {Cs-Cg)-cycloalkyl, O-(C3-Csg)-
cycloalkyl, (Cs-Cg)-cycloalkenyl, (C2-Cg)-alkynyl,
N(R30)}R31), SO2-CH3, COOH, COO-{C4-Cg)-alkyl,
CON(R32)(R33), N(R34)CO(R35), N(R36)S0O,(R37),
CO(R38), (CR39R40)-O(R41), O-CO-N(R42)(R43), O-CO-
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monocyclic, 5 or 6 membered saturated, partly unsaturated or aromatic
ring system whose individual members may be replaced by -CHR46-,
-CR46R47-, =(C-R46)-; 15 or R22 and R24, or R23 and R25 together
with the carbon atoms carrying them form a monocyclic, 5 or 6 membered

WO XUi8ratedBYartly unsaturated or an @ématic ring system WRESSERAGABAI02314
members may be replaced by -CHR46-, -CR46R47-, =(C-R46)-; 20 R46,
R47 identically or di¥fefenitiryiencsBe -0 CE3)-aib2, ON ©CH3CeFalkylene-

O-(C1-Co6)-alkyl, g ) CA-C: S<(C. .
(C1-C6)-alkyl, (C?ﬁﬁﬁ?gﬁg‘%&?ﬁﬁﬁ%é%ﬁ%@?%%@nw
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl, 25 (C2-C6)-alkynyl,
N(R48)(349).,S92;Ck3.COOH, COO- (C1-C6)-alkyl, CON(R50)(R51),
N(R52)CO(R53),” N(R54)SO2(R55), CO(R56), (CR57R58)x -0(R59),
0O-CO- N(R60)(R61), O-CO-(C1-C6)-alkylene-CO-O-(C1-C6)-alkyl,

OHC1-66) : 1:G5)-alkmleng-Ca4 30
R0, R e o e TS R R R o B B Re 2 Ras, Ras,
R45 PCT/EP2008/002314 R48, R49, R50, R51, R52, R53, R54, R55, R56,
R57, R5 3 , identigally or differently hydrogen,
(c1-ca)%@?;8%ﬁ$&z’$ eérfi%a?f%/ e iéﬁé,grei 'hﬁ‘?"‘*( @c%%lkylene, which
may be substituted once by F, Cl, CH3 or OH;
or

R20 and R26 or R21 and R27 together with the carbon atoms carrying them form a
monocyclic, 5 or 6 membered saturated, partly unsaturated or aromatic ring system
whose individual members may be replaced by -CHR46-, -CR46RA47-, =(C-R46)-;

or

R22 and R24, or R23 and R25 together with the carbon atoms carrying them form a
monocyclic, 5 or 6 membered saturated, partly unsaturated or an aromatic ring
system whose individual members may be repiaced by -CHR46-, -CR46R47-,
={C-R46)-;

R46, R47  identically or differently F, Cl, Br, I, OH, CF3, NO;, CN, OCF;, SF;,
0-(C1-Cg)-alkyl, O-(C+-C4)-alkoxy-(C+-Cq4)-alkyl, S-(C4-Cs)-
alkyl, (C4-Cg)-alkyl, (C,-C4)-haloalkyl, O-(C,-Cs)-haloalkyl,
(Co-Cs)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cg)-cycioalkyl,
(Co-Cg)-alkynyl, N(R48)(R49), SO,-CH3, COOH, COO-
(C4-Cg)-alkyl, CON(R50)(R51), N(R52)CO(R53),
N(R54)S0O,(R55), CO(R56), (CR57R58),-0O(R59), O-CO-
N(R60)}R61), O-CO-(C4-Cp)-alkylene-CO-0-(C+-Cs)-alkyl,
O-CO-(C4-Cg)-alkylene-CO-OH, 0-CO-(C1-Cg)-alkylene-CO-
N(R62)(R&3},

X" 0,1,2 3,4,5,6;
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R2 hydrogen, (C1-C12)-alkyl, Z-aryl, where aryl or heteroaryl may
optionally 10 be substituted, (C3-C12)-cycloalkyl; R3 (C1-C12)-alkyl, aryl,
heteroaryl, where aryl or heteroaryl may optionally be substituted,
(C3-C12)-cycloalkyl; or 15 R2 and R3 together with the carbon atoms

WO 2608/ihg2Bm form a monocyclic, sai@rated or partly unsatRGERER20$8/0023 14
8-membered ring system whose individual members may be replaced by
one to three atoms or atomic groups from the series -CHR64-,

R48, RAPARRP- 5%5%%6 IRsd 6P %5"?’“%4 %@g?ﬁ@“@%@ R62,

"units’ fromt € series-0-'may 20 not be a ]acent
R63 identically or differently hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,

(Crco SR ey (RN (Co-co akeny,
(C3-C8)-cycloalkyl, O-(C3-C8)-cycloalkyl, (C3-C8)-cycloalkenyl,

"2 ConmrBI NRAC O B R AR RSy o

(CR77RT8)se {H(R79), CHe O (RB0)(R81), 30
O-CO-(C1-C6)-alkylene- CO O-(C1-C6)-alkyl, O-CO-(C1-C6)-
alkylene-C0-OH, O-CO-(C1-C6)-alkylene-CO-N(R82)(R83); WO
R2  2008/12285r0pe PCTEP2DGHO0Z3 a4y Ix Whede BrRl Gt Hetr6aRb8)R6Sptionaily

R70, R7%&@§ﬁﬁg§ @,?ﬁ;? Wgog&7 R78, R79, R80, R81, R82,

R83 5 identic ogen %&I -C6)-alkyl; with the proviso
that the compound with R1 = cyclohexyl, R2=H and R3 = phenyl is

R3 (C4-Ciz)-alkyl, aryl, heteroaryl, where ary! or heteroaryl may optionally
be substituted, (C3-Cz)-cycloalkyl; or

R2 and R3 together with the carbon atoms carrying them form a monocyclic,
saturated or partly unsaturated 4- to 8-membered ring system whose
individual members may be replaced by one 1o three atorns or atomic
groups from the series -CHRB84-, -CR64R65-, =(C-R66)-, ~-NR67-,
-C(=Q)-, -O-, with the proviso that two units from the series ~O— may

not be adjacent;

R64, R65, R66, R67  identically or differently hydrogen, F, Cl, Br, |, OH, CF3, NO5,
CN, OCFj3, SF5, O-(C4-Cg)-alkyl, O-(C+-Cs)-alkoxy-(C4-Cy)-
alkyl, S-(C+-Cg)-alkyl, (C4+-Cs)-alkyl, (C2-C4)-haloalkyl,
O-(Co-Cy)-haloalkyl, (C2-Cs)-alkenyl, (Cs-Cg)-cycloalkyl,
O-(Cs-Cg)-cycloalkyl, (C3-Cs)-cycloalkenyl, (C-Cq)-alkynyl,
N{R68)(R69), SO,-CHs, COOH, COO-(C+-Cg)-alkyt,
CON(R70)(R71), N(R72)CO(R73), N(R74)SO,(R75),
CO(R76), (CRT7R78),-O(R79), O-CO-N(R80)(R81),
0O-CO-(C+-Ce)-alkylene-CO-0O-(C4-Cs)-alkyl, O-CO-(C-Cs)-
alkylene-CO-OH, O-CO-(C+-Cg)-alkylene-CO-N(R82)(R83);
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excluded; the tautomeric forms of the compound and the physiologically
tolerated salts thereof. 10 2. A compound of the formula | as claimed in
claim 1, wherein R1 is (C5-C12)-alkyl, Y-phenyl, Y-heteroaryl, where
heteroaryl comprises 1 heteroatom from the series N, 0, S, and where

WO KN aBRdteroaryl 15 may be subgiituted one or more tinfés iz B2008/002314
Br, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, S-(C1-C6)-alkyl,

X" (C1-C6)-Kk A4 P-Baloalkyl, (C3-C8)-cycloalkyl,
(Co-Ce6)-alkylene-phenyl, O-(Co-C6)-alkylene-phenyl, S-phenyl,
(C6-CB8)-alkylene-heteroaryl, N(R4)(R5), COOH, COO- (C1-C6)-alkyl,

RE8, CON(RENRTT,ICB(RII3WREfe PHENYR 06 T oBES nitgf2 RBOILRG beR82,

g substituted one or more times by F, Cl, OH, CF3, NO2, CN, OCF3,
O-(C1-C6)-alkyl, S-(C1-C6)- alkyl, (C1-C6)-alkyl, (C2-C4)-haloalkyl,
(C3-C8)-clpntiandiy, onditiespRiyd)y doga, COES-4Eakys)-alkyl,

CON(R6a)(R7a) 25 CO(R12a); X, x-are 0,1, 2, 3, 4,5, 6; R4, R5, R6,
R7, R12, R4a, R5a, R6a, R7a, R12a are 30 identically or differently
with thedpogeiao (hatdss-akyposing radicRllof theclohaxid (BAFO 200828223520yl is
exclu@bfCT/EP2008/002314 R20 R21 W with W is -C(R26)(R27)-,
-C(R26)(R27)-C(R28)(R29)-, -C(R26)(R27)-O-; 5
the tautomeric forms of the compound and the physiologically tolerated salts thereof.

2. A compound of the formula | as claimed in claim 1, wherein

R1 is (Cs-Cq2)-alkyl, Y-phenyl, Y-heteroaryl, where heteroaryl comprises
1 heteroatom from the series N, O, S, and where phenyl or heteroaryl
may be substituted one or more times by F, Cl, Br, OH, CF3, NO,, CN,
OCF3, O-{C+-Cs)-alkyl, S-(C1-Cg)-alkyl, (C4-Cg)-alkyl, (Co-Cy)-haloalkyl,
(C3-Cs)-cycloalkyl, (Co-Cs)-alkylene-phenyi, O-(Co-Ce)-alkylene-phenyl,
S-phenvyl, (CO~CB)—aEkyEene—heteroaryE', N(R4)(R5), COOH, COO-
(C4-Ce)-alkyl, CON(R6)(R7), CO(R12), where phenyl or heteroaryl may
in turn be substituted one or more times by

F, Cl, OH, CF3, NO3, CN, OCF3;, O-(C4-Cg)-alkyl, S-(C1-Ce)-
alkyl, (C4-Cg)-alkyl, (C,-C4)-haloalkyl, (C3s-Cg)-cycloalkyl,
N(R4a)(R5a), COOH, COO-(C-Cs)-alkyl, CON(RBa)(R7a)
CO(R12a);

X, X~ are 0,1,2,3,4,5,6;

R4, R5, R6, R7, R12, R4a, R5a, R6a, R7a, R12a are
identically or differently hydrogen, (C4-Cg)-alkyi;

or a radical of the formula |b
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R20, R21, R26, R27, R28, R29 are identically or differently hydrogen, F,
Cl, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (Ci-C6)-alkyl,
CO-(C1-C6)-alkyl; 10 or R20, R21, R26 and R27 together with the carbon
atoms carrying them form a fused benzene residue which may be

WO Ki¥ilees® dne or more times by F, €1, CN, NO2, CF3, OCF3T/EP2008/002314
(C1-C6)-alkyl, O-(C1-C6)-alkyl, CO-(C1-C6)-alkyl; 15 Y, Z are identically
or differently -CH2- or -CH2-CH2-, which may be substituted once by
CH3 or OH; R2 isghydrogen, (C1- C12) alkyl, Z-phenyl, where phenyl may
optionally bg%@ dtituted, (C3-C12)-cycloalkyl; 20 R3 is (C1-C12)-alkyl,
phenyl, heteroary}, which comprises 1 heteroatom from the series N, 0, S,
where phenytor{ieterparyl may optionally be substituted,
(C3-C12)-cycloalkyl,ar 25 R2 and R3 together with the carbon atoms
carrying them fo onocyclic, saturated 5- to 7-membered ring
system whose ind al members may be replaced by one to three
atomic groups from the sefi#§ -CHR64-, -CR64R65-, =(C-R66)-; WO
2008/122357 72 PCT/EP2008/002314 R64, R65, R66 are identically or
differently F, Cl, OH, CF3, O-(C1-C6)-alkyl,

W o-(c1- C@)-QkBﬁﬁ)((@f-@A) @lﬂ&?&lﬁﬁ&?@%fﬁﬂ&&@eﬂo -GefadiyR27)-O-;
(C3-C8)-cycloalkyl, N(R68)(R69), SO2-CH3, COOH, 5
COO-(C1-Ce)-alkyl, CON(R70)(R71), N(R72)CO(R73), CO(R76),

R20, BYONGRSBREBE REDaE 1-C6)-alkylene-CO- O-(C1-C5)-alkyl,

O-CO-(Gemftativde et in{iclen, £, CI, OH, CF3, NO,, CN, OCFs,
O-(C-Cg)-alkyl, (C1-Cg)-alkyl, CO-(C+-Cs)-alkyl;

or
R20, R21, R26 and R27 together with the carbon atoms carrying them form a fused
benzene residue which may be substituted one or more times by F, CI, CN, NO,,
CF3, OCFj;, (C1-Cg)-alkyl, O-(C4-Cg)-alkyl, CO-(C4-Cg)-alkyl;

Y,Z are identically or differently -CHz- or ~-CH,-CHy-, which may be
substituted once by CHj; or OH;

R2 is hydrogen, (C4-Cyz)-akkyl, Z-phenyl, where phenyl may optionalily be
substituted, (C3-Cqp)-cycloalkyl;

R3 is {C4-Cqz)-alky!, phenyl, heteroaryl, which comprises 1 heteroatom
from the series N, O, S, where phenyl or hetercaryl may optionally be
substituted, (C3-C+z)-cycloalkyi; or

R2 and R3 together with the carbon atoms carrying them form a monocyclic,
saturated 5- to 7-membered ring system whose individual members
may be replaced by one to three atomic groups from the series
-CHR6B4-, -CR64R65-, =(C-R66)-;
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(C1-C6)-alkylene-CO-N(R82)(R83); 10 R68, R69, R70, R71, R72, R73,
R76, R77, R78, R79, R80, R81, R82, R83 are identically or differently
hydrogen, (C1-C6)-alkyl; the tautomeric forms of the compound, and the
physiologically tolerated salts thereof. 15 3. A compound of the formula |

WO 2008/did7e®h claim 1 or 2, wherein Ris (C5-C8)-alkyl, Y-pRedyEP2008/002314
Y-pyridyl, Y-thienyl, Y-furyi, Y-benzothienyl, Y-benzofuryl, where phenyl
or the heteroaromatic radical may be 20 substituted once, twice or three

S Cl, Br, yl 6)-alkyl, ~ \

R64, ?é%gbigjg%:ycloalkyl%gg%ﬁl OC?EF el Caﬁﬁcg@ﬂ?%’ O I(%f Col-alkyl
CON(R6)(R7), CO®{B); @nﬂdahk@ysbé%uﬁsmﬂesd (ﬁcé:b)ya!ky! (C2-C4)-
Co-C1)-alkylene- I I
( )-alky %Bélk%rg%owﬁgﬂaﬁ%gpﬂ Zégﬁf'M , COOH,

furyl, benzothienyl, benzo atl rad

phenyl may in turn @@%&t@@@%ﬁb@%@B@iWé hmléab@)@mﬁ?eh

CF3, CN, OCF3, ( kvl 1 ene-cO-
N(R4a)(R5a), co%@@&é%gk%%% E%%%ﬁééaa}@ @gf l‘%ﬁ?ne co
R4, R5, R6, R7, RE>{ Qﬁeksﬁsm&mcﬁ%%amﬂ@m@@@hieﬁw

one another H, (C1z& i%rng @@q@éﬁgg& ﬁgc%roup WO
2008/122357 73 P /002314 R20 & R20 R21R26 27
R20, R21, R26, R27 R28 R29 are identically or differently hydrogen,

R68, (@égcﬁ%@'hﬁqp%%ﬁ%hﬁsgﬂwrﬁﬁe@b ﬁa\éﬂﬁ Re12RA2, R83 are

2-CH32-, which may be substituted once b
ldenticaity or differently hydrogen, (C1~CS) alkyt

the tautomeric forms of the compound, and the physiclogically tolerated salts

thereof.
3. A compound of the formula | as claimed in claim 1 or 2, wherein
R1 is (Cs-Cg)-alkyl, Y-phenyl, Y-pyridyl, Y-thienyl, Y-furyl, Y-benzothienyl,

Y-benzofuryl, where phenyl or the heteroaromatic radical may be
substituted once, twice or three times by F, Cl, Br, CF3, CN, OCF3,
O-(C4-Cs)-alkyl, (C4-Cg)-alkyl, (C5-Cg)-cycloalkyl, N(R4}R5), COOH,
COO-(C4-Ce)-alkyl, CON(RB)R7), CO(R12), and may be substituted
once by (Cy-Cq)-alkylene-phenyl, O-{(Cy-C+)-phenyl, pyrazolyl, pyridyl,
thienyl, furyl, benzothienyl, benzofuryl, where a heteroaromatic radical
or phenyl may in turn be substituted once, twice or three times by F, CI,
Br, CF3, CN, OCF3, O-(C+-Cg)-alkyl, (C4-Cs)-alkyl, {C3-Cg)-cycloalkyl,
N(R4a)(R5a), COOH, COO-(C4-Cs)-alkyl, CON(R6a)(R7a), CO(R12a);

R4, R5, R6, R7, R12, R4a, R5a, R6a, R73, R12a
are independently of one another H, (C¢-Cg)-alkyl;

or a radical from the group
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R2 is hydrogen, (C1-C8)-alkyl, -CH2-phenyl, where phenyl may optionally
be substituted, (C3-C8)-cycloalkyl; 10 R3 is (C1-C8)-alkyl, phenyl, pyridyl,
thienyl, where phenyl, pyridyl or thienyl may optionally be substituted,
(C3-C8)-cycloalkyl; or R2 and R3 together with the carbon atoms carrying

WO 266/1 1835 monocyclic, 15 saturatéd® 6- to 7-membered riRg $ySPI08/002314
whose individual members may be replaced by one to three atoms or
ato oups from the series -CHR64-, -CR64R65 R64, R65 are

ticallyyor di N2 F, QBG:FEB 3, R ‘ -aIkyI, O-(C1-Ga)B
68)(&%%? R%?)OR (&%@ alkyl -GON(R70)4Y R27

76 are jd IIy or dlfferently ydra en

erein R2 is opyl and 5 R3 ¥.mé hyI 5 A compou id o the
formula | as claimed in claims 1 to 3, wherein R2 is hydrogen and 10 R3
is phenyl, which may be substituted once by Cl. 6. A compound of the

R20, Rimulzdeasolaimed inelgims L tei S idaaed) difdieni {
-CH2 CH2 CH2 CH2 or - CH2rCH2 CH2 %HZ CH2-. %@r@?&ﬁ%ﬁf@)

alkyl.tReefsraRibhyes Ismaadimetivgs 1 to 3, wherein

Y is -CH2- or -CH2-CHz-, which may be substituted once by CHg;

R2 is hydrogen, (C4-Cg)alkyl, -CHz-phenyl, where phenyl may optionally
be substituted, (C3-Cg)-cycloalkyl;

R3 is (C4-Cg)-alkyl, phenyl, pyridyl, thienyl, where phenyl, pyridyl or thienyi
may optionally be substituted, (C3-Cs)-cycloalkytl; or

R2 and R3 together with the carbon atoms carrying them form a monocyclic,
saturated 6- to 7-membered ring system whose individual members
may be replaced by one to three atoms or atomic groups from the
series -CHR64-, -CRB4R65-,

R64, R65  are identically or differently F, Cl, CF3;, OCF3, (C+-Cg)-alkyl, O-(C+-Cs)-
alkyl, N(R68)(R69), COOH, COO-(C+-Cg)-alkyl, CO-N(RTO)R71),
CO(R786);

R68, R69, R70, R71, R76 are identically or differently hydrogen, (C+-Cg)-alkyl;

the tautomeric forms of the compound, and the physiologically tolerated salts

thereof.
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R1 is (C5-C7)-alkyl, Y-phenyl, Y-thienyl, Y-benzothienyl, where phenyl or
20 the heteroaromatic radical may be substituted once, twice or three
times by F, Cl, Br, CF3, O-CH3, -CH3, -CH2CH3, -CH2-CH2-CH2-CH3,
and be substituted once by phenyl, pyrazolyl or thienyl, where the

WO Hfa8rbvarsmatic radical or phenyl may4n turn be substitutedP6HoERRIEBEI02314

4,

R2

R3

R2

R3

three times by F, CI, Br, CF3, 25 O-(C1-C6)-alkyl, (C1-C6)-alkyl; or a
radical frrooimgguonipoftieZ008112235Y cISiPed 1R RRIOB/0023 AVR2&@IN
R21 R26 R20 R21R26 R20 R21R2 R27 R27 R27 R28 O R29 R20, R21,
R26, R27, R28, R29 are identically or differently hydrogen, CH3; 5Y is
-CH2-, whidepnagyweisdbstituted once by CH3; R2 is hydrogen, methyl,
isopropyl, cyclopropyl, phenyl, -CH2-phenyl, where phenyl may be
substituted by Cl in position 4; 10 R3 is methyl, phenyl, pyridyl,
cyclopropytnethgte phenyl may be substituted by Cl; or R2 and R3 are
together -CH2-CH2-CH2-CH2- or -CH2-CH2-CH2-CH2-CH2; 15 the
tautomeric forms of the compound, and the physiologically tolerated salts
thereof. 8 gompdivatingiiheotoprisiad eaclaimestiércomipaounds 8f thbkerein
formula l as claimed in claims 1 to 7. 20 9. The use of the compounds of
the formula | as claimed in claims 1 to 7

is hydrogen and

is phenyl, which may be substituted once by Cl.

A compound of the formula | as claimed in claims 1 to 3, wherein

R2 and R3 together are ~-CHz-CH2-CH2-CHs- or -CH2-CHo-CH2z-CH,-CHo-.

R1

A compound of the formula | as claimed in claims 1 to 3, wherein

is (Cs-Cr}-alkyl, Y-phenyl, Y-thienyl, Y-benzothienyl, where phenyl or
the heteroaromatic radical may be substituted once, twice or three
times by F, Cl, Br, CF3, O-CHj, -CH3, -CH,CHj, -CH2-CH3-CH2-CHg,
and be substituted once by phenyl, pyrazolyl or thienyl,
where the heteroaromatic radical or phenyl may in turn be
substituted once, twice or three times by F, Cl, Br, CF3,
O-(C+-Ceg)-alkyl, (C4-Cg)-atkyl;

or a radical from the group
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for the manufacture of a medicament for the treatment and/or prevention
of disorders of fatty acid metabolism and glucose utilization disorders. 25
10. The use of the compounds of the formula | as claimed in claims 1 to 7
for the manufacture of a medicament for the treatment and/or prevention
WO HhefiEdrdaS? in which insulin resistantg is involved. WO 2008ZIZES20G8/002314
PCT/EP2008/002314 11. The use of the compounds of the formula | as
I claims 1 to 7 for the manufacture of a medicament for the
band/ Entiored diabetes, mEIRER24d the sequeldg21R26
%2@9. se (ﬁét% “ompeBads of tH348 27

t and/or pre on of dyslipidemi
\e use of thounds of the formala 1R2%laimed in

of condlt ns Associated with the.metabolic syndrom The
use of the compounds of the formula | as claimed in claims 1 to 7 15 for
the manufacture of a medicament for the treatment and/or prevention of

R20,RpqitRps aespciated with redusegeridalgvst: cﬂfﬁeﬂa?ﬂ;?w&fdgén CHa;

compounds of the formula | as claimed in clalms ito 7 forthe
manufacture of a medicament for the treatment and/or prevention of 20

Y  atheroscigratia disgfiiismid- ddeusginfitiespmpguogs of the formula |

as claimed in claims 1 to 7 In combination with at least one further active
ingredient for the manufacture of a medicament for the treatment and/or

R2 preventias piaisgedersEwnigbinadin, 25dRTRMIEIRdAYRIMEHL-pheny!, where
phenyl may be substituted by Clin position 4;

R3 is methyl, phenyl, pyridyl, cyclopropyl, where phenyl may be
substituted by ClI; or

R2 and R3 are together -CH-CHy-CH,-CHa- or -CHp-CHo-CHo-CHp-ClHy:

the tautomeric forms of the compound, and the physiologically tolerated salts
thereof.

8. A medicament comprising one or more compounds of the formula | as
claimed in claims 110 7.

9. The use of the compounds of the formula | as claimed in claims 1to 7
for the manufacture of a medicament for the freatment and/or prevention of disorders

of fatty acid metabolism and glucose utilization disorders.

10. The use of the compounds of the formula | as claimed in claims 1to 7
for the manufacture of a medicament for the treatment and/or prevention of disorders

in which insulin resistance is involved,
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17. A process for the manufacture of a medicament comprising one or
more of the compounds of the formula | as claimed in claims 1 to 7, which
comprises mixing the latter with a pharmaceutically suitable carrier, and
converting this mixture 30 into a form suitable for administration. 18. A

WO [2ooes it fpreparing compounds of thé formula | as claimedPDTAEP2008/002314
2008/122357 77 PCT/EP2008/002314 claims 1 to 7, which comprises
3-oxoisoxazole derivatives of the formula Il a) being acylated with

carbamoyl-chlorides gf the formula,lll; .qr 5 b) in twq stages being reacted
1. frotwith pHSIEHCb KR dadh T8 LR med h A% 1 0 7
for tobionacarfbohate plldrivkidicarathyfoatbenaietnredt mtrdfphemglhention of diabetes

e I&Igrorl; rm%te ande'g aas%comcieséfe%with ﬁrﬂ;ines of the formula IV, or c)
MeEm§ 1eacted s |s%cfar?§ﬂg lla v O=C=N-R1, 10 in which

the substituents have the abovementioned meanings. 00 R2 CIR2 N o
1.+ O RS Mo EL %]é%gn\wgoynd% Oifte HormiS 134 Baimed in claims 110 7
for the manufacture of a medicament for the treatment and/or prevention of
dyslipidemias and the sequelae thereof.

13. The use of the compounds of the formula | as claimed in claims 1to 7
for the manufacture of a medicament for the treatment and/or prevention of
conditions associated with the metabolic syndrome.

14, The use of the compounds of the formula | as claimed in claims 110 7
for the manufacture of a medicament for the treatment and/or prevention of
conditions associated with reduced HDL level.

15. The use of the compounds of the formula | as claimed in claims 110 7
for the manufacture of a medicament for the treatment and/or prevention of
atherosclerotic disorders.

16. The use of the compounds of the formula | as claimed in claims 1t0 7
in combination with at least one further active ingredient for the manufacture of a
medicament for the treatment and/or prevention of disorders in which insulin
resistance is involved.

17. A process for the manufacture of a medicament comprising one or
more of the compounds of the formula | as claimed in claims 1 to 7, which comprises

mixing the latter with a pharmaceutically suitable carrier, and converting this mixture
into a form suitable for administration.

18. A process for preparing compounds of the formula | as claimed in



R31H(@I)+CICI+HNF1R3INH RINO~ R1 IIIV150 R2 R2o0+
ONo R3ICIHR1R3'--N OR1 V|

WO 2008/122357 77 PCT/EP2008/002314

claims 1 to 7, which comprises 3-oxoisoxazole derivatives of the formula Il

a) being acylated with carbamoy! chlorides of the formula liI;
or
5 b) in two stages being reacted first with phosgene or equivalents such as
trichloromethyl chiorocarbonate, ditrichioromethyl carbonate or
4-nitrophenyl chloroformate and in a second step with amines of the
formula iV, or
¢) being reacted with isocyanates of the formula V: O=C=N-R1,

10 in which the substituents have the abovementioned meanings.
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