1 Arylcycloalkyl-substituted alkanoic acid derivatives, processes for their preparation and their use as
pharmaceuticals 5 Description The invention relates to arylcycloalkyl-substituted alkanoic acid
derivatives and to their physiologically acceptable salts and physiologically functional derivatives. 10
Compounds of a similar structure have already been described in the prior art for the treatment of
hyperlipidemia and diabetes (WO 2000/64876). It wds an aim of the embodiments of the disclosure to
provide compounds which 15 permit a therapeutically exploitable modulation of the lipid and/or
carbohydrate metabolism and are thus suitable for the prevention and/or treatment of disorders such
as type 2 diabetes and atherosclerosis and their multifarious sequelae. Surprisingly, a number of
compounds which modulate the activity of PPAR 20 receptors have been found. The compounds are
particularly suitable for activating. PPARalpha and PPARgamma, where the extent of the relative

activation sy Y& Y EHRREH A AREEIAS Ad SR @RSy REosEssesdpE dhak aierambionied a

compound gfdh@éaridaat ghdrhddR8d3dfk R2 Ring A ifg R12 RS R~ 0 la in which: Ring A is
(C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where in the cycloalkanediyl or cycloalkenediyl

rings ohe or more carbon atoms
Description

The invention relates to arylcycloalkyl-substituted alkanoic acid derivatives and to

their physiologically acceptable salts and physiologically functional derivatives.
10

Compounds of a similar structure have already been described in the prior art for

the treatment of hyperlipidemia and diabetes (WO 2000/64876).

It was an aim of the embodiments of the disclosure to provide compounds which
15 permit a therapeutically exploitable modulation of the lipid and/or carbohydrate
metabolism and are thus suitable for the prevention and/or treatment of disorders

such as type 2 diabetes and atheroscierosis and their multifarious sequelae.

Surprisingly, a number of compounds which modulate the activity of PPAR
20 receptors have been found. The compounds are particularly suitable for activating
PPARalpha and PPARgamma, where the extent of the relative activation may

vary, depending on the compounds.

According to a first aspect, there is provided a compound of the formula |
25



5 may be replaced by oxygen atoms; R1, R2 independently of one another are H, F, ClI, Br, CF3,
OCEF3, (C1-C6)- alkyl, O-(C1-C6)-alkyl, SCF3, SF5, OCF2-CHF2, (C6-C10)-aryl, (C6-C10)-aryloxy,
OH, NO2; or 10 R1 and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene orfuran ring are
fused, partially saturated or unsaturated, bicyclic (C6-C10)-aryl, (C5-C11)-heteroaryl; R3 is H,
(C1-C6)-alkyl, (C3-C8)-cycloalkyl, (Cl-CS)-aIkyI-(qu-@S) 15 cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl,
(C5-C6)-heteroaryl, (C1-C3)- alkyl-(C5-C6)-heteroaryl or (C1-C3)-alkyl which is fully or partially
substituted by F; Wis CH, N, ifo=1; 20W s O, S, NR9, if o = 0; X is (C1-C6)-alkanediyl, where in
the alkaneéfi'&"é\’&hb one or more carbon atoms may be replaced by oxygen atoms; 25 Y is CO, SO,
S02; nis0-2;30R4is H, F, (C1-C6)-alkyl; R5is H, F, (C1-C6)-alkyl; 1b R6 is H, F, (C1-C6)-alkyl;
R5 and R6 orgether with the )(j%rbon atoms that carry them are (C3-C8)- cycloalkane-|,2-diyl; 5 R7 is H,

(C1-C6)-ali§N9c2-co) HIkeryt ftoveeplRDRGIVER e TERaRyFoallensdis). wkergiin the

O-(C2-C6)-alkynyl, (C3cG8paielpatiyl dC6y6id8kenediy! rings one or more carbon atoms
5 may be replaced by oxygen atoms;

R1, R2 independently of one another are H, F, Cl, Br, CF3;, OCF3, (C1-C8)-
alkyl, O-(C1-C6)-alkyl, SCF3, SF5, OCF,-CHF,, (C6-C10)-aryl,
(C6-C10)-aryloxy, OH, NOy; or

10 Rt and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring
are fused, partially saturated or unsaturated, bicyclic (C6-C10)-aryl,
(C5-C11)-heteroaryi;

R3 is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-(C3-C8)-
15 cycloalkyl, phenyi, (C1-C3)-alkyl-phenyl, (C5-C8)-heteroaryl, (C1-C3)-
alkyl-(C5-C8)-heteroaryl or (C1-C3)-alkyl which is fully or partially
substituted by F;

W  isCH,N ifo=1;
20
W is O, S,NRS, fo=0;
X is (C1-C6)-alkanediyl, where in the alkanediy! group one or more
carbon atoms may be replaced by oxygen atoms;
25
Y is CO, SO, SOy;
n is0-2;
30 R4 is H, F, (C1-C6)-alkyl;

R5 Is H, F, (C1-C68)-alkyl;



aryl, (C5-ClI1)-heteroaryl, O-(C3-C8)-cycloalkyl, O-phenyl, NRIOR11 which may be substituted by
0O-(C1-C6)-alkyl, O-(C2-C6)-alkenyl, 10 O-(C2-C6)-alkynyl, O-(C3-C8)-cycloalkyl, O-phenyl,
O-(C5-CI1)- heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-heteroaryl may additionally
be substituted by (C1-C6)-alkyl, unsubstituted or fuII1y or partially substituted by F, O-(C1-C6)-alkyl,
unsubstituted or fully or partially substituted by F, CI!OBr, [, OH, NR10OR11, CO-(CI-C6)-alkyl, 15
CO-(C6-C 1 0)-aryl, CO-(C5-C11)-heteroaryl, C(O)-O-(C1-C6)-alkyl, C(O)-O-(C6-C10)-aryl,
C(0)-0-(Cy;C11)-heteroaryl, SO2-(C1-C6)- alkyl, SO2-(C6-C10)-aryl, S02-(C5-C11)-heteroary!, it
being poss%@e for alkyl® ﬂyFarﬁ@?‘i‘ @aﬁmlto be further substituted by (CI-C6)-alkyl or phenyl; 20 R6
and R7 together with the carbon atom that carries them are (C3-C8)- cycloalkane-l, | -d iyl; R8 is H,
(Cl-C6)-acIjI%/I; 25 R9is H, %—Cﬁ%—alkyl which is unsubstituted or substituted by phenyl, phenyl; R10
is H, (C1-CBRARG Fhiagrtlas with 168 cailpnatniesteatnasrythem aig (EE:€6):alkyl-(C6-Cl0)-aryl,
CO-(C5-C11)-heteroaryy&id@k4&eCl 2Gtalkyl, C(O)-O-(C1-C6)-alkyl-(C6-C10)-aryl,
C(0)-Q-(C6-C10)-aryl, C(0)-O-(C5-C11)-heteroaryl, S02-(C1-C6)-alkyl, SO2-(CI-C6)-alkyl 1c
(C6-C10)-aryl, S02-(C1-C6)-alkyl-SO2-(C1-C6)-alkyl, S02-(C6-C10)- aryl, S02-(C5-C11)-heteroaryl, it
being possiife for alkylisary! @ Omtanearyide msiusRensubstituted-Bik(ak Golehud g5-aheny!. 5 R11
is H, (C1-C6)-alkyl whi%] Eagnégbstituted or substituted by phenyl, Wr} ) h@!‘
-(C2-C6)-alkenyl, O-(C2-CB)-alkynyl, (C3-C8)-cycloalkyl, (C6-C10)-
aryl, (C5-C11)-heteroaryl, O-(C3-C8)-cycloalkyl, O-phenyl, NR10R11
which may be substituted by O-(C1-C8)-alkyl, O-(C2-C6)-alkeny/,
10 0O-(C2-C6)-alkynyl, O-(C3-C8)-cycloalkyl, O-phenyl, O-(C5-C11)-

heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-heteroary!

may additionally be substituted by (C1-C8)-alkyl, unsubstituted or fully

or partially substituted by F, O-(C1-C6)-alkyl, unsubstituted or fully or

partially substituted by F, Cl, Br, I, OH, NR10R11, CO-(C1-C8)-alkyl,

15 CO-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(0)-O-(C1-C8)-alkyl,

C(O)-0-(CB-C10)-aryl, C(0)-0-(C5-C11)-heteroaryl, SO,-(C1-CH)-

alkyl, SO;-(CB-C10)-aryl, 8O,-(C5-C11)-heteroary!, it being possible

for alkyl, aryl and heteroaryl to be further substituted by (C1-C8)-alkyl

or phenyl;
20
R6& and R7 together with the carbon atom that carries them are (C3-C8)-
cycloalkane-1,1-diyl;
R8 is H, (C1-C6)-alkyl;
25
R9 is H, (C1-C6)-alkyl which is unsubstituted or substituted by phenyl,
phenyl;
R10 is H, (C1-C6)-alkyl, phenyl, CO-(C1-C8)-alkyl, CO-(C6-C10)-aryl, CO-
30 (C1-CB)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(0)-O-(C1-

C8)-alkyl, C(Q)-0~(C1-C6)-alkyl-(C6-C10)-aryl, C(0)-0O-(C6-C10)-aryl,
C(0)-O-(C5-C11)-heteroaryl, SO,-(C1-C6)-alkyl, SO»-(C1-C6)-alkyl-



phenyl; R12 is H, benzyl; 10 or a physiologically acceptable salt. According to a second aspect, there
is provided a pharmaceutical, comprising one or more compounds of the formula | as defined above.
15 According to a third aspect, there is provided a pharmaceutical, comprising one or more
compounds of the formula | as defined above and one or more active compounds having favorable
effects on metabolic disorders or diseases associaféd therewith. 20 According to a fourth aspect,
there is provided a pharmaceutical, comprising one or more compounds of the formula | as defined
above and one or more %nt(jgﬁgeticsﬁiordi% to a fifth aspect, there is provided a pharmaceutical,

comprising one or 25 et ehiEsYh thd %@igﬁta%%fﬁébcﬁfﬂ}gyénﬁ%ﬁé%“ﬁépé“lipid

modulators. According #v& SXIb-ESHETY, thRERdraRIigVidasking g@@gf)t@¢mw Shdhe formula |
as defined above in thi_lgggfaration of 3 medicament for the treatment 30 and/or prevention of

disorders of the fatty a SO e HHERICILRSRRioy hdordaralkd oAesRKhg to a seventh

aspect, there is provided the use of the compounds of the formula | as defined above in the
preparation gf a medica n{éorg&? treatment and/or prevention of disorders where insulin resistance
is invoﬁed. q,&ccordinést alfdic @"Q@W WhifR s %%HM%@G%W?M%%BH%&N the
formula | as defined abgeripithe preparation of a medicament for the treatment and/or prevention of

diabetes mellitus and its sequelae. According to a ninth aspect, there is provided the use of the
compounds of the 10 formula | as defined above in the preparation of a medicament for the treatment

R12 is H, benzyl;
10 or a physiologically acceptable salt.

According to a second aspect, there is provided a pharmaceutical, comprising one
or more compounds of the formula | as defined above.

15 According to a third aspect, there is provided a pharmaceutical, comprising one or
more compounds of the formula | as defined above and one or more active
compounds having favorable effects on metabolic disorders or diseases

associated therewith.

20 According to a fourth aspect, there is provided a pharmaceutical, comprising one
or more compounds of the formula | as defined above and one or more

antidiabetics.

According to a fifth aspect, there is provided a pharmaceutical, comprising one or
25 more compounds of the formula | as defined above and one or more lipid

modulators.

According to a sixth aspect, there is provided the use of the compounds of the
formula | as defined above in the preparation of a medicament for the treatment
30  and/or prevention of disorders of the fatty acid metabolism and glucose utilization

disorders.



and/or prevention of dyslipidemias and their sequelae. According to a tenth aspect, there is provided
the use of the compounds of the formula | as defined above in the preparation of a medicament for
the treatment 15 and/or prevention of states associated with metabolic syndrome. According to an
eleventh aspect, there is provided the use of the cgmpounds as defined above in combination with at
least one further active compound in the preparation of a medicament for the treatment and/or
prevention of disorders of 20 the fatty acid metabolism and glucose utilization disorders. According to

a twelfth a here | ' e c s defi above in combination with at
et one (O B B BT B AR,
preventiorfefaidardessdalinsdaiiongnisuline restsmnadiofisaheoedicactentifuyg tbeatthatewnh aspect,

there is Prayled BBIRGAESBF RIERALNG AnBRETHRRELIISALEGMRRTISIAY g pr more of the compounds

as defined a comprises mixing the active compound with a p‘ﬁarr'naceutically acceptable
30 carrier and bringing this mixture into a form suitable for administration. le The disclosure further

hecrs s ARBRGR A BRI A8 e MdE ) PBAIGIIAEMRY (e X dthpcdm@dr i 1

which: 2 Ring A'is (C3-C8)-Cycloalkanediyi or -cyclioalkenedi In the cycloalkanediyl or
cycloalkeri@diglinbgseeftran elecygrboihatorepansdip betephedi-Bmery fentacoimestment

and/or prevention of diabetes mellitus and its sequelae.

According to a ninth aspect, there is provided the use of the compounds of the
10 formula | as defined above in the preparation of a medicament for the treatment

and/or prevention of dyslipidemias and their sequelae.

According to a tenth aspect, there is provided the use of the compounds of the
formula | as defined above in the preparation of a medicament for the treatment

15 and/or prevention of states associated with metabolic syndrome.

According to an eleventh aspect, there is provided the use of the compounds as
defined above in combination with at least one further active compound in the
preparation of a medicament for the treatment and/or prevention of disorders of

20 the fatty acid metabolism and giucose utilization disorders.

According to a twelfth aspect, there is provided the use of the compounds as
defined above in combination with at least one further active compound in the
preparation of a medicament for the treatment and/or prevention of disorders in

25  which insulin resistance is invoived.

According to a thirteenth aspect, there is provided a process for preparing a
pharmaceutical comprising one or more of the compounds as defined above,
which comprises mixing the active compound with a pharmaceutically acceptable

30  carrier and bringing this mixture into a form suitable for administration.



5 RI, R2 independently of one another are H, F, CI, Br, CF3, OCF3, (C1-C6)- alkyl, 0-(CI-C6)-alkyl,
SCF3, SF5, OCF2-CHF2, (C6-C10)-aryl, (C6-C10)-aryloxy, OH, NOZ2; or R1 and R2 together with the
phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring 10 are fused, partially saturated or unsaturated,
bicyclic (C6-C10)-aryl, (C5-C11)-heteroaryl; R3 is l‘-| (C1-C6)-alkyl, (C3-C8)-cycloalkyl,
(C1-C3)-alkyl-(C3-C8)- cycloalkyl, phenyl, (Cl-CS)-aéfkyI-phenyI, (C5-C6)-heteroaryl, (C1-C3)- 15
alkyl-(C5-C6)-heteroaryl or (C1-C3)-alkyl which is fully or partially substituted by F; Wis CH, N, if o =
1,20W s ; ifQ=0: Xi - -alkanedi)}gli where in the aIlEanedin group one or more
carbon atoﬁseS rﬁgy3 k‘?g‘%%%géﬁieé%g%?a%”&%? %Pgﬁyé@“g% ; nis0-2; 30 R4 is H, F,
(C1-C6)-alkyl; R5is H, F, (C1-C6)-alkyl; 3 R6 is H, F, (C1-C6)-alkyl; R5 and R6 together with the
carbon atoms that carry them are (C3-C8)- cycloalkane-1,2-diyl; 5 R7 is H, (C1-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-%F, W, O-(C4-Co)Ralkyt O~(C2-C6)-alkenyl, O-(C2-C6)-alkynyl,
(C3-C8)-cycloalkyl, (C6-€4.8)- aFM{\S-Cﬁl)-ﬁ/eg%ogagﬂ, O-(C3-&8)tcycloalkyl, 0-phenyl, NR1OR11

K . »\\ /f. ,_i\} ;}_ P »__j ,"{',\“ ’H.,\ '
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in which:



wHich may be substituted by O-(C1-C6)-alkyl, O-(C2-C6)-alkenyl, 10 O-(C2-C6)-alkynyl,
O-(C3-C8)-cycloalkyl, 0-phenyl, O-(C5-C11)- heteroaryl, and where (C3-C8)-cycloalkyl, phenyl,
(C5-C11)-heteroaryl may additionally be substituted by (C1-C6)-alkyl, unsubstituted or fully or
partially substituted by F, 0-(ClI -C6)-alkyl, unsubstituted or fully or partially substituted by F, Cl, Br, I,
OH, NR1OR11, CO-(C1-C6)-alkyl, 15 CO-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(0)-0-(ClI
-C6)-alkyl, C(O)-O-(C6-C10)-aryl, C(O)-O-(C5-C11)-heteroaryl, SO2-(C1-C6)- alkyl, S02-(C6-C1
O)-aryl, Hizy(E5-Clik){G3et@y+yldideianpdiysitn F8r &Ky yalylatikehkdiphoahdio inetiarther
substituted by (C1-C6)-alkyl or phenyl; 20.R6,and R7 together with the carbon atom that carries them
e (C3-08). eycloal KRB RN R G GG R LR hch s
unsubstituted or substiyted byptbenylbypbreyndn3dt®1h8;is H, (C1-C6)-alkyl, phenyl, CO-(C1-C6)-alkyl,
CO.-§C6-C10)-aryI, CO- (C1-C6)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(O)-O-(C1- C6)-alkyl,
C(0)-0O-(C1-C6)-alkyl-(C6-C10)-aryl, C(0)-O-(C6-ClI 0)-aryl, C(O)-O-(C5-C1 | )-heteroaryl,
S02-(C1Eh)Rikyl, SO2ecEnG&) byl dnéCivathd)-arg H5 G200 BE &) FalkGICSHQ2(03 1A86)-alkyl,
S02-(C6-C10)- aryl, SO2-(S5-Cl1)-hetergagyl, it bei ible for alkyl, and . heteroaryl to be
further substituted bf@i@é()éfkgé(}ramﬂh%&g h%ﬁg ﬁ),é(%ﬁ%g?al@#sz?éqf%%thsubstituted or
substituted by phenyiC@tety):aryloxy, OH, NO;; or
R1 and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring
10 are fused, partially saturated or unsaturated, bicyclic (C6-C10)-aryl,

(C5-C11)-heteroaryl;

R3 is H, (C1-C8)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-(C3-C8)-
cycioalkyl, phenyl, (C1-C3)-alkyl-phenyl, {C5-C6)-heteroaryl, (C1-C3)-
15 alkyi-(C5-C6)-heteroaryl or (C1-C3)-alkyl which is fully or partially
substituted by F;

W isCH, N, ifo=1;
20 W is 0, S, NR9, ifo=0;
X is (C1-C6)-alkanediyl, where in the alkanediyl group one or more

carbon atoms may be replaced by oxygen atoms;

25
Y is CO, S0, 80O4;
'n is0-2;
30 R4 is H, F, (C1-C6)-alkyt;

R5 s H, F, (C1-C8)-alkyt;



R12 is H, benzyl; 10 and their physiologically acceptable salts, solvates and physiologically functional
derivatives. Preference is given to compounds of the formula | in which: 15 Ring A is

(C3-C8)-
rings on
alkaned
atom; an

cycloalkanediyl or (C3-C8)-cycloalkenediyl, where in the cycloalkanediyl or cycloalkenedlyl
e carbon atom may be replaced by an oxygen atom; 20 X is (C1-C6)-alkanediyl, where in the

%%]roup the Ci_gr C@f@% %im (with respect to Ring A) may be replaced by an oxygen
eir physﬁl gal E@ ¥ ’salts, solvates and physiologically functional 25 derivatives.

Particular preference is given to compounds of the formula | in which one or more radicals are as

defined
in which

Tt SR R R s S B HR R (2L Ch-alt or W

is CH,ifo=1; or 10 X /€ibiak@reH22aiyh is 1, or R4 is H, F; or 15

5

10

19

20

25

30

R7 is H, {(C1-C8)-alkyl, (C2-C6)-alkenyl, (C2-C8)-alkynyl, O-(C1-C6)-alkyl,
O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, (C8-C10)-
aryl, (C5-C11)-heteroaryt, O-(C3-C8)-cycloalkyl, O-phenyl, NR1OR‘H
which may be substituted by O-(C1-C8}-alkyl, O-(C2-C6)-alkenyl,
O-(C2-CB)-alkynyl, O-{C3-C8)-cycloalkyl, O-phenyl, 'O~(CS—-C1 1)
heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-hetercaryl
may additionally be substituted by (C1-C8)-alkyl, unsubstituted or fully
or partially substituted by F, O-(C1-C6)-alkyl, unsubstituted or fully or
partially substituted by F, Cl, Br, |, OH, NR10R11, CO-(C1-C8)-alkyl,
CO-(CB8-C10})-aryl, CO~(C5-C11)-heteroaryl, C(O)}0-(C1-CB}-alkyt,
C{O)-0-(CB-C10)-aryl, C(O)}-O-(C5-C11)-heteroaryl, SO-(C1-C6)-
alkyl, SO-(C6-C10)-aryl, SO-(C5-C11)-heteroaryl, it being possible
for alkyl, aryt and heteroaryl to be further substituted by (C1-C8)-alky!
or phenyi; |

R6 and R7 together with the carbon atom that carries them are (C3-C8)-
cycloalkane-1,1-divl;

R8 is H, (C1-CB)-alkyl;

R9 is H, (C1-CB}-alkyl which is unsubstituted or substituted by phenyl,
phenvi;

R10 is H, (C1-C6)-alkyl, phenyl, CO-(C1-C8)-alkyl, CO-(C6-C10)-aryt, CO-

(C1-C6)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(O}-0O~(C1-
C6)-alkyl, C(O)-O-(C1-CB)-alkyl-(C6-C10)-aryl, G(O)-O-(C6-C10)-aryl,
C{0)-0O-(C5-C11)-heteroaryl, SO,-(C1-C6)-alkyl, SO.-)C1-C6)-alkyk-



R5 isH,F;or R6 is H, F; or 20 R5 and R6 together with the carbon atom that carries them are (C3-C8)-
~ cycloalkane-1,2-diyl; or R7 is H, F, (C1-C6)-alkyl, ghenyl, NHCbz; or 25 R8is H; or R12 is H, benzyl.
Very particular preference is given to the compounds of the formula | 30 in which R1 is
3-(C1-C4)-alkyl, 3-0-(C1-C4)-alkyl; 6 R2is H R3is (C1-C4)-alkyl; 5 W is CH,ifo=1; Xis CHZ-O-CHZ,
10nisl;R4isH,F; R5isH,F;, 15 R6is H, F; R5 and R6 togéether with the_carbon atom that carries

them are (C3- CS) cy&%‘l@é% Ary. d%@%@czb%)@ﬁy‘é%éi Bkftiyherie (& (@ io-cHaph;

R8is H; and 25 R12 igr{, Benzyts5-C11)-heteroaryl, it being possible for alkyl, aryl and
heteroaryl to be further substituted by (C1-C8)-alkyl or phenyl.

5 Ri1 is H, (C1-CB)-alkyl which is unsubstituted or substituted by pheny,
phenyl;
R12 is H, benzy;

10  and their physiclogically acceptable salts, solvates and physiologically functional

derivatives.

Preference is given fo compounds of the formula | in which:

15
- Ring A is (Cs-Cs)-cycioalkanediyl or {Cs-Cg)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one carbon atom may be
replaced by an oxygen atom;
20 X is {C1-C68)-alkanediyl, where in the alkanediyi group the C1 or C2

carbon atom (with respect to Ring A) may be replaced by an oxygen
atom;

and their physioclogically acceptable salts, solvates and physiologically functional
25 derivatives.

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

radicals are as defined below:

30 Ring A is cyclohexane-1,3-diyl; or

R1 is (C1-Ca)alkyl, O-(C1-C6)-alkyt; or



The alkyl, alkenyl, alkynyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R8, R9, RIO, R11
and R12 may be either straight-chain or brancheds30 Aryl means an aromatic carbocyclic mono- or
bicyclic ring system which comprises 6 to 10 atoms in the ring or rings. 7 Heteroaryl is a mono- or
bicyclic aromatic ring system having 4 to 11 ring members, in which at least one atom in the ring
system istﬁoget?r{%t?crﬂ {F‘%m t eti§eri§‘ts N, 0 and S. 5 The compounds of the formula | comprise at
least two centéers o asymmgff San'tiemay comprise more in addition. The compounds of the formula |
may therétore exist iis tihedtatinfiteemedsernatiisnracemic mixtures, pure enantiomers,
diastereomers and mixtures of diastereomers. The present invention encompasses all these isomeric
forms of the compounds of the formula i. These 10 isomeric forms can be obtained by known methods
even if ndt3pecificallis Hescribed in some cases. Pharmaceutically acceptable salts are, because their
solul%ility in water is greater than that of the initial or basic compounds, particularly suitable for medical
15 applications. These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmacétBically accispfabiEagidiiagdition 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,
20 ethandXulfonic, fumsdbid, gleceriicpglycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable
basic salts are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earftPmetdl salts (sudh &éixniadidsiam and calcium salts), and salts of trometamol
(2-amino-2-hydroxymethyl- 25 1,3-propanediol), diethanolamine, lysine or ethylenediamine.

n is 1; or

R4 isH, F;or
15

R5 isH, F;or

R6 isH, F:or

20 RS and R6 together with the carbon atomn that carries them are (C3-C8)-
cycioalkane-1,2-diyt; or

R7 is H, F, (C1-CB)-alkyl, phenyl, NHCbz; or
25 R8 is H; or
R12 is H, benzyl.

Very particular preference is given to the compounds of the formula |
30

in which

R1 is 3-(C1-C4)-alkyl, 3-0-(C1-C4)-alky!;



Salts with a pharmaceutically unacceptable anion such as, for example, trifluoroacetate likewise
belong within the framework of the invention as ugeful intermediates for the preparation or purification
of pharmaceutically acceptable 30 salts and/or for use in nontherapeutic, for example in vitro,
applications. The term "physiologically functional derivative" used herein refers to any physiologically
tolerated derivative of a compound of the formula | of the disclosure, 8 for example an ester, which on
administration to a mammal such as, for example, a human is able to form (directly or indirectly) a
compourof the forrgula: | or an active metabolite thereof. 5 Physiologically functional derivatives also
include prodrugs of the compounds of the invention, as described, for example, in H. Okada et al.,
Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs can be metabolized in vivo to a compound of the
inventiongEhese progsygst ey thirpselves be active or not. 10 The compounds disclosed herein may
also exist in various polymorphous forms, for example as amorphous and crystalline polymorphous
forme. All polymorphous forms of the compounds disclosed herein belong within the framework of the
disclosurgyand are a fyrther gankotliment of the disclosure. 15 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 20 This invention relates
further toxthe use of cgmppursIMthe formula | and their pharmaceutical compositions as PPAR
ligands. The PPAR ligands of the invention are suitable as modulators of PPAR activity. Peroxisome
proliferator-activated receptors (PPAR) are transcription factors which

10 n is 1;
R4 is H, F;
R5 is H, F;
15
R6 is H, F;

R5 and R8 together with the carbon atom that carries them are {(C3-C8})-
cycloalkane-1,2-diyl; or

20
R7 is H, F, (C1-C8)-alkyl, phenyl, NH-C{O)-0-CH2Ph;
R8 is H; and

25 R12 is H, benzyl.

The alkyl, alkenyl, alkynyl radicals in the substituents R1, R2, R3, R4, R5 |, R6, RY,
R8, R9, R10, R11 and R12 may be either straight-chain or branched. '

30 Aryl means an aromatic carbocyclic mono- or bicycliic ring system which comprises

6 to 10 atoms in the ring or rings.



25 can be activated by ligands and belong to the class of nuclear hormone receptors. There are three
PPAR isoforms, PPARalpha, PPARgamma and PPARdelta, which are encoded by different genes
(Peroxisome proliferator-activated receptor (PPAR): structure, mechanisms of activation and diverse
functions: Motojima K, Cell Struct Funct. 1993 Oct; 18(5): 267-77). 30 Two variants of PPARgamma
exist, PPARgammal and gamma2, which are the résult of alternative use of promoters and
differential mMRNA splicing (Vidal-Puig et al. J. Clin. Invest., 97:2553-2561, 1996). Different PPARSs
have differéefttissary distributiomandmbitiiele differeatihyaiplegiseifunciiang. TheoPPARmglay a key

9 role in various aspects of the requlation of a large humber of genes, the products of which genes
are directlyn%?%%‘?rreéétig g‘r’ﬁ&?ﬁll@ﬁ%ﬁ ed'n g d1t grBBﬂyﬁf %W%tﬁgﬁ%‘méﬂms{r e%< ple,
PPARalphaagesdthr® @agl 8n important part in the regulation of fatty acid catabolism or lipoprotein
metabolism in the liver, while 5 PPARgamma is crucially involved for example in regulating adipose

cell differentiation. In addition, however, PPARS are alsp involved in the regulation of many other

physio og@%%r%%@s%%%ﬁﬁc Sdﬁ%?]v% goy i\%i@ﬁ’ RRG %ﬁr‘gaﬁ} %%ﬁ&@%& haégmgﬁ%a%’%r lipid

metabolisrmaheartjviyeofribiferenoBiféts Tae immpdulateddfytivarfous didty aeios thaltyfaaid

derivatives @frilg s%ntt%ﬁgc Q. com o%nds to varrl)%%g?exté%nts. For relevant reviews about.functions,
erB

physiologic% effect and pca}twop%ys?o dE]y,raS%%: é:eePéFaIWKﬁWS.SRé'\’Hrﬁeg.nfﬁ M S400 -

435; TimotHiaStéisarmetral. JaMed. iGinemes20@0, V@hét&rétmnérﬁZFEE@; Stexsanliemesreionl.,
B B A 28 e R RS A s e
PPARGamisarBeape holing ooaiwebeqmblmjioaqort?ﬁlembwnommmds @b fifrmuola sharsfiuaiigble for
g;ﬁ et;epeﬁ;nﬁ%ccgﬁu%%{gﬁ §§p E@%ct)%ghxsle%gi r?; ;Peedlndlcatlons described hereinafter, and for a number of
Pharmaceutically acceptable salts are, because their solubility in water is greater
than that of the initial or basic compounds, particularly suitable for medical

15  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 hydrochioric acid,
hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,

20  ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic,
malic, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. Suitable
pharmaceutically acceptable basic salts are ammonium saits, alkali metal salts
(such as sodium and potassium salts), alkaline earth metal salts (such as
magnesium and calcium salts), and salts of trometamol (2-amino-2-hydroxymethyl-

25 1,3-propanediol), diethanolamine, lysine or ethylenediamine.

Salts with a phammaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable

30  salts and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the

disclosure,



thereto (see, for example, Joel Berger et al., Annu. Rev. Med. 2002, 53, 409 20 435; Timothy Wilson
at at. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven Kliewer et al., Recent Prog Horm Res.
2001; 56: 239-63; Jean-Charles Fruchart, Bart Staels and Patrick Duriez: PPARS, Metabolic Disease
and Arteriosclerosis, Pharmacological Research, V8l. 44, No. 5, 345-52; 2001; Sander Kersten,
Beatrice Desvergne & Walter Wahli: Roles of PPARs in health and disease, 25 NATURE, VOL 405, 25
MAY 2000; 421-4; Ines Pineda Torra, Giulia Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart
Staels: Pef&i&i%ﬁ’f@ﬁi?oﬁfbn%%ﬁf'é’&ﬂ{}%{téa‘réééﬁw%@m tPaRSBARRBIRISHBS (LRI PIEctice,

Curr Opin & inigahh2s290 #AorhAitemperidgiidiig R aiedRMdiaany swikbls fosthe
treatment and/or 30 prevention of 1. - disorders of fatty acid metabolism and. glucose utilization
disorders 26iG ARG HFFRANiN resistance is involved 10 2. Diabetes mellitus, especially type 2
diabetes, including the prevention of the sequelae associated therewith. Particular aspects in this
connection are - hyperglyy emia, 5 improvement in insulin resistance, - improvement in glucose

tolerafice, - PIORICHTRBY tHNGHABAL HRTNAMRS. HRR YLD ARSI R IEILRMEISiDrders 10

3. D){JS'ipidmiaﬁ\?ﬂﬂi@ﬂ@iéﬁmﬂbwﬁfbi%ﬁ%?@”mm.&Eb}@f@gciffgﬁisfﬁﬁﬁ@#?%ﬁﬁ@@diﬁ?ﬁsz, ]
cereprovasc r disorders et ,eSpeCI yt ose ut notre _trlCte, t ereto which are characterize Yy
o o e USROG SER RS (DS AR S on ORI A A

plasma invention. These prodrugs may themselves be active or not.

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

disclosure and are a further embodiment of the discliosure.

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

functional derivatives as described herein.

Use

20
This invention relates further {o the use of compounds of the formula | and their
pharmaceutical compositions as PPAR ligands. The PPAR ligands of the invention
are suitable as modulators of PPAR activity.

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which

25 can be activated by ligands and belong to the class of nuciear hormone receptors.
There are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta, which
are encoded by different genes (Peroxisome proliferator-activated receptor
(PPAR): structure, mechanisms of activation and diverse functions: Motojima K,
Celi Struct Funct. 1993 Oct; 18(5): 267-77).

30 Two variants of PPARgamma exist, PPARgamma; and gammas, which are the
result of alternative use of promoters and differential mRNA splicing (Vidal-Puig et
al. J. Clin. Invest., 97:2553-2561, 1996). Different PPARs have different tissue
distribution and modulate different physiological functions. The PPARs play a key



15 triglyceride concentrations, - low HDL cholesterol concentrations - low ApoA lipoprotein
concentrations - high LDL cholesterol concentratigns - small dense LDL cholesterol particles 20 -
high ApoB lipoprotein concentrations 4. Various other conditions which may be associated with the
metabolic syndrome, such as: - obesity (excess weight), including central obesity 25 - thromboses,
hypercoagulable and prothrombotic states (arterial and venous) - high blood pressure - heart failure

such as, foleeiaMsieyd asmects sfidhal rerytatipnichoriagathpocabiaPingarasnte/ pERdHEiYe heart
disease QrcardiarayRRALYSRiR HNGF MSRERRS eI iRDS YW Cibifiammaiprygastians or cell

differentiation may for example be involved are: - atherosclerosis such as, for example (but not

restrictedniGsabRIjsebrofesy o1 exariblgs MthamB i gpss pisctont b an joradaliReictivRestroke
vascular [gaiannsis af feRsrlusian et AP RaRRoRANEHIIBRRIRFS YGRS, fOEExamme, Crohn's

disease and ulcerative colitis 5 - pancreatitis other inflammatory states retinopathy - adipose cell

tumdrs ligdnftamsarciiemassiatl ail¥eethniple, BrRRH oA reguiating - adipose "cell

differentiation. In addition, however, PPARs are also involved in the regulation of
many other physiological processes, including those which are not directly
connected with carbohydrate or lipid metabolism. The activity of different PPARs
can be modulated by various falty acids, fatty acid derivatives and synthetic
10  compounds to varying exients. For relevant reviews about functions, physiological
effect and pathophysiology, see: Joel Berger et al., Annu. Rev. Med. 2002, 53, 409
~ 435; Timothy Wilson et al. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven
Kliewer et al., Recent Prog Horm Res. 2001, 56: 238-63.
The present invention relates to compounds of the formula | suitable for
15 modulating the activity of PPARs, especially the activity of PPARalpha and
PPARgamma. Depending on the modulation profile, the compounds of the formula
| are suitable for the treatment, control and prophylaxis of the indications described
hereinafter, and for a nufnber of other pharmaceutical applications connected
ihereto (see, for example, Joel Berger et al,, Annu. Rev. Med. 2002, 53, 409 —
20 435; Timothy Wilson et al. J. Med. Chem., 2000, Vol. 43, No. 4, 527-550; Steven
Kliewer et al., Recent Prog Horm Res. 2001; 56: 238-63; Jean-Charles Fruchart,
Bart Staels and Patrick Duriez: PPARS, Metabolic Disease and Areriosclerosis,
Pharmacological Research, Vol. 44, No. 5, 345-52; 2001; Sander Kersten,
- Beatrice Desvergne & Walter Wahli: Roles of PPARs in health and disease,
25 NATURE, VOL 405, 25 MAY 2000; 421-4; Ines Pinéda Torra, Giulia Chinetti,
Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome proliferator-
actfivated receptors: from franscriptional control fo clinical practice, Curr Opin
Lipidol 12: 2001, 245-254),
Compounds of this type are particularly suitable for the treatment and/or
30 prevention of
1. - disorders of fatty acid metabolism and glucose utilization disorders

- disorders in which insulin resistance is invoived



10 solid tumors and neoplasms such as, for example (but not restricted thereto), carcinomas of the
gastrointestinal tract, of the liver, of the biliary tragy 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 15 - angiogenesis -
neurodegenerative disorders - Alzheimer's disease - multiple sclerosis - Parkinson's di eva_llse 20 -

erythemado-Stiab@ien el aioasrasiB i Y e re SiARSE S shFHENg ABRRIGNRIRCN o el Ekin

disorders and dg pledicabepaditionsradigh are modulated by PPAR - eczemas and neurodermitis
25 - dermatitis such as, for example, seborrheic dermatitis or photodermatitis - keratitis and keratoses
such as, for BRafRplar 36p8RlsdR KiP£0888CHRRIR %eratoses, actinic keratosis, photo-induced

keratoses or_kefaigsigiipliesiaris - keloids and keloid prophylaxis - warts, including condylomata or
condylomata acuminata 30 - human papilloma viral (HPV) infections such as, for example, venereal
papiffomata, virdMRERNEEIRIM i IMsHERARTHRAMEHuscum contagiosum, leukoplakia papular

dermatoses sUCR ol Glukisefomaamse12 skin cancer such as, for example, basal-cell
carcinomas, melanomas or cutaneous T-ce] | mghomas localized benign epidermal tumors such as,
for example, kerii@igstinn of the pancreatic {8 cell

- prevention of macro- and microvascular disorders

10 3. Dyslipidemias 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 foliowing

factors:

high plasma trigiyceride concentrations, high posiprandial plasma
15 trigiyceride concentrations,

low HDL cholesterol concentrations

low ApoA lipoprotein concentrations

high LDL cholesterol concentrations

small dense L.DL cholesterol particies

20 - high ApoB lipoprotein concenirations
4, Various other conditions which may be associated with the metaboliic
syndrome, such as:
- obesity (excess weight), including central obesity
25 - thromboses, hypercoagulable and prothrombotic states (arferial and
venous)
- . high blood pressure
- heart failure such as, for example (but not restricted thereto), following
myocardial infarction, hypertensive heart disease or cardiomyopathy
30

5. Other disorders or conditions in which inflammatory reactions or cell
differentiation may for example be invoived are:

- atherosclerosis such as, for example (but not restricted thereto), coronary



epidermal naevi 5 - chilblains high blood pressure syndrome X polycystic ovary syndrome (PCOS)
asthma 10 - osteoarthritis - lupus erythematosus @) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis - vasculitis - wasting (cachexia) 15 - gout - ischemia/reperfusion
syndrome - acute respiratory distress syndrome (ARDS) Formulations 20 The amount of a compound
of formula | necessary to achieve the desired biological effect depends on a number of factors, for

example the spetSH CSGpBIAINERISERRESIRER I tecaRdi#h B stiaansiRitation and the clinical

condition of the patentar e @dabsdaserénaaneigty in the range from 0.001 mg to 25 100 mg (typically
from 0.01 mg to 50 mq) per day and %)er kilogram of bodyweight, for example 0.1-10 mg/kg/day. An

intravenous dos& TR GETRMEBERH EONehEISeaRRS RO Ih B M REMGIRG WhARRETE suitably
be administeredzgagjipfusiemvel ity to 100 ng per kilogram and per minute. Suitable infusion
solutions for these purpgses may contain, for example, from 0:1 ng to 10 mg, typically from 1 30 ng to
10 m@ per rﬁillil??@r.‘@ﬁﬁgtfgsdoses may contain, for example, from 1 mg to 10 g of the active ingredient.
Thus, ampules fafriBjeieifionsaayrgensess, for example, from 1 mg to 100 mg, and single-dose

formulations Which(_can be
- retinopathy

]

adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
10 - 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
kKidneys and the urinary tract, of the genital tract, prostate carcinomas etc
- acute and chronic myeloproliferative disorders and lymphomas
15 - angiogenesis
- neurodegenerative disorders
- Alzheimer's disease
- multiple sclerosis
- Parkinson's disease
20 - erythemato-squamous dermatoses such as, for example, psoriasis
- acne vulgaris
- other skin disorders and dermatological conditions which are modulated by
PPAR |
- eczemas and neurodermitis
25 - dermatitis such as, for example, seborrheic dermatitis or photodermatitis
- keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follicularis
- keloids and keloid prophytaxis
- warts, including condylomata or condylomata acuminata
30 - human papilloma viral (HPV) infections such as, for example, venereal
papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia

papular dermatoses such as, for example, Lichen planus



administered orally, such as, for example, capsules or tablets, may contain, for 13 example, from 0.05
to 1000 mg, typically from 0.5 to 600 mg. For the #erapy 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 acceptable carrier. The carrier must, of course, be acceptable 5
in the sense that jt.is compatible with th}g other ingredients of the composition an(\i is not harmful for
the patient's hea?!ﬂ.nﬁl%n SrisY Had be B s ST TIPRlqBRPBF BRtnCail D78 e FABIS I8 RatEd with the
compound as a singhecdeseT fosiexanppleraaa 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 10 com’podﬂﬁ%ﬂa’?fbmﬁﬂ ﬂ%g&ﬁg}?ia fEa gd oasﬁti;%ﬂg cﬁ%@?ﬁ%’e%ﬂﬁ%gﬁ rt%&i‘produced
by one of the kneyiderasmasgrtical methods, which essentially consist of mixing the ingredients with
pharmacologically acceptable carriers and/or excipients. 15 Pharmaceutical compositions of the
inver"f_ﬁon aretho q?iﬁfgﬁle for oral, rectal, topical, peroral (for example sublingual) and parenteral (for
example subcutaigobigdttpassdseslar, intradermal or intravenous) administration, although the most
suitable mode of administration depends in each individual case on the nature and severity of the
condition to be tr%ﬂ?glﬁogﬁ% n the nature of the 20 compound of formula | used in each case. Coated
formulations andpegwptestislowane Bastrdons (RdAS)also belong within the framework of the invention.
Preference is given to acid- and gastric juice-resistant formulations. Suitable coatings resistant to
gastric juice c’om%?%g]@ellulose acetate phthalate, polyvinyl acetate phthalate,
hydrdxypropymeibideelitildtie phthalate and anionic polymers of methacrylic acid 25 and methyl
methacrylate. Suyjtable pharmaceutical ratigns for oral adminisirat] be in,the. f of
Separate unts sU0RUs o g B e NS B RS B
example, rheumatoid arthritis

1

vasculitis
- wasting (cachexia)
15 - gout |
- ischemiafreperfusion syndrome

- acute respiratory distress syndrome (ARDS)

Formuiations

20 .
The amount of a compound of formula | necessary to achieve the desired

biological effect depends on a number of faciors, for example the specific
compound chosen, the intended ﬁse, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.001 mg fo
25 100 mg (typically from 0.01 mg to 50 mg) per day and per kilogram of bodyweight,
for exampie 0.1-10 mg/kg/day. An intravenous dose may be, for example, in the
range from 0.001 mg to 1.0 mg/kg, which can suitably be administered as infusion
of 10 ng to 100 ng per kilogram and per minute. Suitable infusion solutions for
these pu-rpbses may contain, for exampie, from 0.1 ng to 10 mg, typically from 1
30 ng to 10 mg, per milliliter. Single doses may contain, for exampie, from 1 mg to
10 g of the active ingredient. Thus, ampules for injections may contain, for
exampie, from 1 mg to 100 mg, and single-dose formulations which can be

administered orally, such as, for example, capsuies or tablets, may contain, for



tablets, each of which contain a defined amount of the compound of formula I; as 30 powders or
granules, as solution or suspension in an aqueoug gr nonaqueous liquid; or as an oil-in-water or
water-in-oil emulsion. These compositions may, as already mentioned, be prepared by any suitable
pharmaceutical method which includes a step in which the active ingredient and the carrier (which
may consist of 14 qne or more additional ingredients) are brought into contact. The compositions are

generally PRARE d R HBATARP KO sy HRER Yoy Brinte K97 &Agriidhe WTaYgBid and/or

finely divigied SIotdetaBIRIGRItE Comithohe, ﬂl‘@%@h’i?}@@ﬁ@@%ﬁ f@?ﬁﬁﬁ%%a@%’éﬂ@é@@ﬁﬂﬁ@, a tablet
can be produced by com reEsing or5 moldin%%??owder. orrggnules of the compound, where
or

approprict@ WRAWGHKE d& S dithafiigrRETRPE otfipf&e P EbIAS &b reeestEdly tableting

the com%mmfdgiﬁ@e%wm é@ﬁgplﬂubreasadrj@é@mn’s@rwwmfr ef @@wée,/ ?é/\/é@iépem@p(ri?te
mixed with a binder, glidant, inert diluept and/or pne (or more) surface- active/dispersing agent(s) in a
eBlo iR SRR ARah LT BPHE 2S00 £0T5) MRS Eh B G vt e
form and is RiQistEneRkIVIENtAB instibrice ickdiite Thén cosidialiaynchineglil ktrmpgeidtisabegmpositions
which are sujtable for e{oralﬁ@bgabua#a ?ﬁlministration comprise sugkable tablets which contain a
compound 5 IO MEGIEPOIE (RGNS, 6 R QUBFLES ArnGlR G800 SHARRIE A fand

pastilles wma,cwmmismdyemﬁmﬂmin @0F9eid e sughvasigielatintag dagtiieeinbesdsstarose and

gum arabjc,, Pharmaceuticgl compositions sujtable for parenteral administration comprise, 20

preferably LS8 K3 BER DRAAAFRNE SP A RHRSSLMRL KSR 12 RASER Hrd BHAKIRI Rotonic with

the tlood @irtimintesdedoraipizht. THeepbgmapacaltins avenpositons\hatinsimsterddhnteavesously,

although administration ma 0 take place by subcutaneoys, intramuscular or intradermal injection.

These pré’ﬁg(rjla Fc?r??%ér? nﬁré{z{r% I @%r@ﬁé&?%?%%gﬁwg%%ﬁwﬁ meﬂféﬁ]gygr?@ﬁ%king the
of mixing the ingredients with pharmacologically acceptable carriers and/for
excipients. |

16  Pharmaceutical compositions of the invention are those suitable for oral, rectal,
topical, peroral (for example sublingual) and parenteral (for example
subcutaneous, intramuscular, intradermat or infravenous) administration, although
the most suitable mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the

20  compound of formula | used in each case. Coated formulations and coated slow-
release formulations also belong within the framework of the invention. Preference
is given to acid- and gastric juice-resistant formulations. Suitabie coatings resistant
fo gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylceliulose phthalate and anionic polymers of methacryiic acid

25  and methyl methacrylate. - |

Suitable pharmaceutical preparations for oral administration may be in the form of
separate units such as, for example, capsules, cachets, suckable tabiets or
tablets, each of which contain a defined amount of the compound of formula |; as
30 powders or granules, as solution or suspension in an aqueous or nonagueous
| liquid; or a._é, an oil-in-water or water-in-oil emulsion. These compositions may, as
already mentioned, be prepared by any suitable pharmaceutical method which

includes a step in which the active ingredient and the carrier (which may consist of



25 resulting solution sterile and isotonic with blood. Injectable compositions of the invention generally
contain from 0.1 to 5% by weight of the active compound. Pharmaceutical compositions suitable for
rectal administration are preferably in the form of single-dose suppositories. These can be produced
by mixing a compound 30 of the formula | with one or more conventional solid carriers, for example
cocoa butter, and shaping the resulting mixture. 15 Pharmaceutical compositions suitable for topical

use on thenskiT SReTsrefedis ah ITREdRNEY BIRUOBEAIR (ORFCHASR CRRPSIRESAE oil.
Carriers ﬁ?i’?@r&ﬁ\y‘ REHRESG RAffelAuaRd A IRy angialy eolhalsehels ingdaianbinations

of two or more of‘these substances. The active ingredient is generalli/epresent inab concen%ration of

from 0.1 twitt6eclisy Hergrier finebofhpssricRlib FarartpRIFENIES IhSPsofHG daahaRed |
administrafiands 4150 pRssibIe Phasmareuticabsrspresiions psableedobyapsagrsbligpsoean be in

the form of single plasters which are suitable for 10 long-term close contact with the patient's

epiddrmisnalshcpRIEIKARTIERIPEEEH PR RRMRFLBENMRCER é&&é%?fé'aé&dﬂgh #RFRYis buffered

where appigptiatesilisspivefisis dsneapedde dn-anbesiunaidlisrrisesdiby rolatiay heuitable
active ingredient concentration is about | % to 35%, preferably about 3% to 15%. articular
possibiIitwmoﬂ@d&iff@%@%%f‘%H‘bé%ﬁb%eg)ﬁfﬁmiﬁr%Qﬁ&‘ﬁiﬁ%%r%?%%?%r&?grgs

described, for-examplmilF harnacsnisal Reserr thed(@IUBHES aH@BBbkhtoeonpeysdsiatshe formula
| are distinguished by favorable effects on metabolic disorders. Th {%%}gficiall)éinﬂuea?é '%Pid and
sugar me%ﬁdﬁﬁi?ﬁ?@ﬁ‘%a@ﬁ@ﬂ%ﬂﬁ%ﬂ&ﬂ)@‘?ﬁ@ﬁﬁ%@ﬁdmdi S@tabre PP Brevention

and{reatponhefdrptidiaheiasumad wHrHORCIRTesiw@aditiendiver 3¢ seistalaedhethain Grmbinations
with other medicaments 25 The compounds of the invention can be administered alone or in
combinatitiatidituent, in a suitable machine. _

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of formula |
15 with a flavoring, normally sucrose and gum arabic or tragacanth, and pastilies
which comprise the compound in an inert base such as gelatin and glycerol or
sucrose and gum arabic.
Pharmaceuti.cai compositions 7suitabie for parenteral administration comprise
20 preferably sterile aqueous preparations of a compound of formula |, which are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also ta_ke place
by subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the
25 resulting solution sterile and isotonic with blood. Injectable compositions of the

“invention generally contain from 0.1 to 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administration are preferably in the
form of single-dose suppositories. These can be produced by mixing a compound
30 of the formula | with one or more conventional solid carriers, for example cocoa

butter, and shaping the resulting mixture.



one or more further pharmacologically active substances which have, for example, favorable effects
on metabolic disturbances or disorders frequentlypgsociated therewith. Examples of such
medicaments are 1. medicaments which lower blood glucose, antidiabetics, 30 2. active ingredients
for the treatment of dyslipidemias, 3. antiatherosclerotic medicaments, 4. antiobesfty agents, 5.
antiinflammatory active ingredients 6. active ingredients for the treatment of malignant tumors 16 7.

antithrombBREBREGH ARG CORMRsions; seilaGiedRAORIF I s SR BKiRigReORIGEEEAbL e 9.
active ingresipits b dharentneesd of hewshfailisesangh 4 agtivedposedipntmfpkiRaFRaiegAt and/or

prevention of complications 5 caused by diabetes or associated with diabetes. They can be combined

with the C¥mPBRA R B REENRIEANOIREP HRe RAMRIAMI N Shvealar Aisehelmansisaemil ntin the
effect. Adsninigiratienopé EtRetye UBSIaRieRL qqmbmmﬁ@r&ﬁéﬁm@gsr%my YR e,

administration of the 10 active ingredients to the patient or in the form of combination Products in

which a PRRSAYAURHE e didnte dre/preXeteia8nel tharRrBrasEiahrElaeXamP & ffples which

may be niegtigred are: 15 Antidiabetics Suitable antidiabetics are disclosed for example in the Rote
Liste 2001, chapter 12 or in the USE Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001. Antidiabetics include all insulins and insulin 20 derivatives such as, for

example, Tranistsériaeadimimsaation corakser fuaehols), PRarAHRI fasi aeingdamiIdS daRaditS
6_,221,63 , GLP-1 receptor modulag)rs, as, described in WO 01/04146 or else, for example, those

discl oseo§ %@WFSES can be in the form of single plasters which are suitable for

10 long-term close contact with the patient's epidermis. Such plasters suitably contain

the active ingredient in an aqueous solution which is buffered where appropriate,

dissolved and/for 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

15 or iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318

(19886).

The compounds of the formula | are distinguished by favorable effects on
metabolic disorders. They beneficially influence lipid and sugar metabolism, in
20 particular they lower the triglyceride leve! and are suitable for the prevention and

treatment of type il diabetes and arteriosclerosis and the diverse sequalae thereof.

Combinations with other medicaments

25  The compounds of the invention can be administered alone or in combination with
one or more further pharmacologically active substances which have, for example,
favorable effects on m'etabotic disturbances or disorders frequently associated
therewith. Exampleé of such medicaments are

1. medicaments which lower blood giucose, antidiabetics,

30 active ingredients for the treatment of dyslipidemias,

antiatherosclerotic medicaments,

antiobesity agents,

antiinflammatory active ingrédients

O o oh W N

active ingredients for the treatment of malignant tumors



of Novo Nordisk A/S. The orally effective hypoglycemic active ingredients include, preferably, 25
sulfonylureas, biguanides, meglitinides, oxadiazolidinediones', thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, DPP-1V inhibitors, potassium channel openers such
as, for example, those disclosed in WO 97/26265 and WO 99/03861, insulin sensitizers, inhibitors of
liver enzymes involved in the stimulation of gluconeogenesis and/or glycogenolysis, modulators 30 of
glucose uptake, aoiitpourotstiviHctival tiegipadienitabolism and lead to a change in the blood lipid

composition, compounds which eguc fopd intake, P. AF‘Q_h nd PXR modulators and active
% e%IE‘P& olro SAtBant ofpht 3

ingredients w iicA“Act onhe gpendent Hg%gssmm a‘r?noecf 5fTRe'&ta cells. 17 In one

embodiment ©f thetive émgiedidmsclomppeuirdaioiehe ddimeald faahereagininistered in combination with

insulin. 5 In one embodiment.of the invention, the compounds of the formula | are_administered in
combination 1 SRS TS (Pich [oh e & R e e e R e

glycdgen phosphanysasehin hilziters tsereaY¥0ri 89 4360 dte2/096864, WO 03/084923, WO
03/084922, WO 03/104188) In one embodiment, the compounds of the formula | are administered in
10 combination with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or
glimepiridéh#y aranensbodimiEngdheitoripoeodpof thasfarfrilia rarerdidmioi e darmaodanbimation with

for oxamiE Tl et o e e B e O A e ST S cimen,
the compmgr(&gi@f}medmfnirm&blareeaﬁ@histsf@wirabbmbmmmaﬂ@nmiﬁﬂamr@s{hm ‘
exaffple. Qe el h L B S HRAIR Pt MRS IRP LR LB AN ABTad. A58 Aikigfesed in

plurality of active ingredients are prasent in one pharmaceutical preparation.
Examples which may be mentioned are:
15 Antidiabetics

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12
or in the USE Dictionary of USAN and [nternational Drug Names, US
Pharmmacopeia, Rockville 2001. Antidiabetics include all insulins and insulin
20 derivatives such as, for example, Lantus® (see www.lantus.com) or Apidra®, and
other fast-acting insulins (see US 6,221,833), GLP-1 receptor modulators as
described in WO 01/04146 or else, for example, those disclosed in WO 987088?1

of Novo Nordisk A/S.
The orally effective hypoglycemic active ingredients include, preferably,
25  sulfonylureas, biguanides, meglitinides, oxadiazolidinediones’, thiazolidinediones,
glucosidase inhibitors, glucagon antagoniéts, GLP-1 agonists, DPP-1V inhibitors,
potassium channel openers such as, for exampie, those disclosed in
- WO 87/26265 and WO 89/03861, insuﬁn sensitizers, inhibitors of liver enzymes
involved in the stimulation of gluconeogenesis and/or glycogenolysis, modulators
30  of glucose uptake, compounds which alter lipid metabolism and lead to a change
in the bicod lipid composition, compounds which reduce food intake, PPAR and
PXR wmodulators and aclive ingredients which act on the ATP-dependent

patassium channel of the beta celis.



combination with a meglitinide such as, for example, repaglinide. 20 In one embodiment, the
compounds of the formula | are administered in gombination with a thiazolidinedione such as, for
example, ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 of Dr.
Reddy's Research Foundation, in particular. 5-[[4-[(3,4-dihydro-3-methyl-4-o0xo0-2-
guinazolinylmethoxy]phenyllmethyl}-2,4-thiazolidined ione. 25 In one embodiment, the compounds of
the formula | are administered in combination with a DPPIV inhibitor as described, for example, in
W098/ 199980n\é/0@r9ﬁ§ddi&iew0&9/67627ﬁwm98/6ﬁ%9 CHPPDUNAZIGS WIER ORIBANAL, are
W003/040 in cular P 93/01 1 clo tyl-3-methyl-l-oxo-2- pentanammonium chloride),
P-31/98, E %t%) é [é%fa%%aa !?%I(be famino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021
((2S, 4S)-4-fluoro-1-[[(2- hydroxy- 1 1-dimethylethyl)amino]-acetyl] pyrrolidine -2-carbonitrile

mon%ben enesulfon e) 18 vléw mbodlm nt of he invention ngo ounds o‘ th formula | are
admistefed % tfa Aﬁ‘d&% ﬁ.s?%[]%%o&? I OFF%% 8I|taz%r$e
piog|lta20£©@ﬁ1!9t@rmjembodmmattbe wthpeubdmf:;ée mmlazmiaIermﬁnhesMedgmmbmation

with compounds, with an |nh|b|t effect on SGLT-1 and/qr close irectly or in tly for
example FHE U848, b 2000 oaE 2R e SoB TR Aats T She ot crent, e
compoung$/6# 800 fMILGERIGRE RN IM 1Y §i4 S B BIHARST0GE9 25, MEluddsidddd®)hibitor such as,

e e e W e R A

conitfinatprhithedicu beitly larsalmmyinretosoth, @8 sttfo edaneplantlbchabuse, gl;benciamsde,
glipizide or glimepiride. '

In one embodiment, the compounds of the formula | are 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,

15 glipizide, glimepiride or repaglinide.
in one embodiment, the compounds of the formula | are administered in
combination with a biguanide such as, for example, metformin.
in a further embodiment, the compounds of the formula | are administered in
combination wi;zh a meglitinide such as, far%example, repaglinide.

20 In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione such as, for exampie, cigiitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41087 of Dr.
Reddy's Research Foundation, in particular. 5-[[4-[(3 4-dihydro-3-methyi-4-oxo-2-
guinazolinyimethoxylphenyljmethyl}-2,4-thiazolidinedione.

25 In one embodiment, the compounds of the formula | are administered in
combination with a DPPIV inhibitor as described, for example, in W088/19998,
WO89/61431, WOQ9/67278, WOQ9/67279, WOO01/72280, WO 02/38541,
WOO03/040174, in particular P 83/01  (1-cyclopentyi-3-methyl-1-0x0-2-
pentanammonium  chloride), P-31/98, LAF237 (1-]2-[3-hydroxyadamani-1-

30 ylamino)acetyl]pyrrolidine-2-(S)-carbonitriie), TS021 ((28, 4S8)-4-fluoro-1-[[(2-
nydroxy-1,1-dimethylethyl)amino}-acetyl]pyrrolidine-2-carbonitriie

monobenzenesulfonate).



repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin, insulin and troglitazone,
insulin and lovastatin, etc. Lipid modulators 20 In gne embodiment of the invention, the compounds of
the formula | are administered in combination Witﬂgn HMGCOoA reductase inhibitor such as
lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin, rosuvastatin. 25 In
one embodiment of the invention, the compounds of the formula | are administered in combination
with a biléracichee atrsdudiomeinthibftoih s emviemtioranipke, S48 4LIUS S, 221892, US6:277,831,
EP 0683 SRR i M hiagneambodimRmalininenion, Ue ompaupds ahige ormuial
are administered in combination with a polymeric bile’acid adsdrbent such as,'for eXample,
cholestyransighiiantese \wtaglitakd@nk one embodiment of the invention, the compounds of the formula |
are administered in combination with a cholesterol absorption inhibitor as described for example in
WO 0250027, or ezetimibe, tiqueside, pamaqueside. 5 In one embodiment of the invention, the
compoundts aftiee anhotirhand, dbiministepsdiiiicombirtdordamitiian LDireecaptonistéuedr (see, for

example, US 6.3 12),,10 bodiment, the. 0 of the formula ipistered in
combinati%%n\}vi?%ﬂ%ﬁ? m@%&é@%&?ﬁﬁagﬁ;ﬁ%uwgiéﬁwggﬁggtéﬁsée, (ﬁ%eéﬂﬁgw = :
carob/CadiscagddAlirdeiy DreingireCiiy dbrpeng prd parali¥ R fapéArddritr, WO 2004/052902

and WO 2004/052903.

10 In one embodiment, the compounds of the formula | are administered in
combination with an o-glucosidase inhibitor such as, for example, miglitol or
acarbose.
in one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, e.g. in

15 combination with a sulfonyiurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin,

insulin and troglitazone, insulin and lovastatin, etc.

Lipid modulators

20 |
in one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCOA reductase inhibitor such as
lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin,
rosuvastatin.

25
in one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid reabsorption inhibitor (see, for
example, US 6,245,744, US 6,221,897, US 6,277,831, EP 0883 773, EP 0883
774).

30

| _ln one embodiment of the invention, the compounds of the formuia | are
administered in combination with a polymeric bile acid adsorbent such as, for

example, cholestyramine, colesevelam.



of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230- 6.) Caromax is a
carob-containing product from Nutrinova, Nutrition Specialties & 15 Food Ingredients GmbH,
Industriepark Hoechst, 65926 Frankfurt/Main)). CZ) bination with Caromax(r) is possible in one
preparation or by separate administration of compounds of the formula | and Caromax(r). 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. 20 In one embodiment of the invention, the compounds of the formula

| are admypistered.| jnation-wjth. a.pP Ipha agonist. In one embodiment of the invention, the
com pourﬂ@ oﬁLge #o%r%%ﬂ&l%% gfdvr\?\ﬁ%stlgyég EFI’? rgor%?ﬁa(f%w DRSS éﬁgﬁiﬁ%ﬁwbaﬁﬁ%a
agonist suRdraigistarazbiexampls AMZrwi Feshglitammol (S eat@r(hhibitor as described for
methanes p 2-ethoxypropionic acid), BMS 298585

L me P B oL g
oxaz6lyl)ethoxy]phenyl]methyl]glycine) or as described in WO 99/62872, WO 99/62871, WO

01/40171, 140369, 6/ 327. WQ 30 01/21602, WO 03/020269, WO
00/64888 lce{rv \%%10%/6487[6. %%ongeﬁéﬁn%o\gél?ngeﬁrétﬁggf th% ?nv(:e()r]ra]g 5 ,Ut?]géscc? r%\éy&?njg %’F‘rﬁ% f&)rﬁf fla | are
administe ASHMHNISRIBIN MtiGeWitinativ asdtls i 8] foeesptoplndecerilsats, 20 gemiibigzilsclofibrate,
bezaﬁbratg;jgzoggzgmbodiment of the invention, the compounds of the formula | are administered in
combination with nicotinic acid or niacin. 5 In one embodiment of the invention, the compounds of the

formula | are administered in combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib). In

one-gmMbogimens OBMEJAYREHEN+H2E COMPBURAS OLINGRAMALA™® are administered in
combination with bulking agents, preferably insoluble bulking agents (seé, for
example, carob/Caromax® (Zunft H J; et al., Carob puip preparation for treatment
of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-
6.) Caromax is a carob-containing product from Nutrinova, Nutrition Specialiies &
15 Food Ingredients GmbH, Industriepark Hoechst, 65926 Frankfur/Main)).
Combination with Caromax® is possible in one preparation or by sep'arate
administration of compounds of the formula | and Caromax®. Caromax® can in this'
connection also be administered in the form of food products such as, for example,
in bakery products or muesli bars.
20 _
~In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPARatpha agonist.
in one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist such as, for
25  example, AZ 242 (Tesaglitazar, (S)-3-(4-[2-(4-
methanesulfonyloxyphenyljethoxy]phenyl)-2-ethoxypropionic acid), BMS 298585
(N-‘-[(4«methoxyphenoxy)carbonyi]—N-[[4—[2-(5-methyi~2-pheny!-4—
oxazolyl)ethoxylphenyllmethyljglycine) or as déscribed in WO 99/62872, WO
~ 99/62871, WO 01/40171, WO 01/40169, WO96/38428, WO 01/81327, WO
30 01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula | are

administered in combination with a fibrate such as, for exampie, fenofibrate,



10 administered in combination with an ACAT inhibitor. In one embodiment of the invention, the
compounds of the formula | are administered in bination with an MTP inhibitor such as, for
example, implitapide. 15 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant. In one embodiment of the invention, the compounds
of the formula | are 20 administered in combination with a lipoprotein lipase inhibitor. In one
embodimgatritarazinwaiiyatenbeEafipeilds of the formula | are administered in combination with an
ATP citrate lyase inhibitor. 25 In one embodiment of the invention, the compounds of the formula | are

administered in combination with a squalene synthetase inhibitor. In one embodiment of the invention,
the compbuneRefembastimaat] afe thainiivsien. intbtememtaReHREh aflifoprdsiEs aht@gBnist. 30

Antiobesityaganis.ia Pne empadimeniaiihedonentiordlhe spmpounds of the formula 1 are 21

administered in combination with a lipase inhibitor such as, for example, orlistat. In one embodiment,
the férther active ingredient is fenfluramine or dexfenfluramine. 5 in another embodiment, the further

active inggdignt isREaMIne. & afertierambedimantciiasamaeurdsmbthe farmia | ave
administered in_combination with CART modulators (see "Cocaine-amphetamine-regulated 10
transcriptaoEiressshiargmRitasionmithsies Eningikitao elplyRydatnfttt KPR et at., M.:
Hormone and Metabolic Research (2001), 33(9), 554-558), ' :

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

10 administered in combination with an ACAT inhibitor.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example,
implitapide.

15
in one embodiment of the invention, the compounds of the formula | are

administered in combination with an antioxidant.

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

20 administered in combination with a lipoprotein lipase inhibitor.

In one embodiment of the invention, the compounds of the formula | are

administered in combination with an ATP citrate lyase inhibitor.

25 In one embodiment of the invention, the compounds of the formula | are

administered in combination with a squalene synthetase inhibitor.

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

administered in combination with a lipoprotein(a) antagonist.

30 | |
Antiobesity agents

in one embodiment of the inveniion, the compounds of the formuia | are



NPY antagonists, e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2- ylamino)methyl]-
cyciohexylmethyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g.
1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a 15
benzyi-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-
chiorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-

methylbe AZoREBIEESA B GarB nglinhywiin aliplaseaiithitohkirides S BoBB486HIA) pritdatgonists
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5- c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF 20 antagonists (e.g.
[2-methyliD-(20818-trignebegdisheniy])-Ore 1, 3utheszamashen-4ingledieopy dminte(@00166585)), CRF
BP antagguisis {ffaHfigcortin), urocortin agonists, (33 agonists (e.g.
1-(4-chloro-3-methanesuifonylmethylphenyl)-2-[2-(2,3- dimethyl-1 H-indol-6-yloxy)ethylamino]-ethanol
hydréchloride (WO 01/83451)), MSH (melanocyte-stimulating hormone) agonists, CCK-A agonists

(e.9. {2-H—:%%%ﬂap%éamﬁihm@m%ﬁgpa%ﬁeﬂf\;@aa@.iﬁlgagggg%%s%a'CafbamOy'l-5'7-

dimethylindol-1-yl}acetic acid trifluoroacetic acid salt (WO 99 , Sserotonin reuptake inhibitors
(e.g. de)cfenfluramine), mixed serotoninergic and noradrenergic compounds (e.g. WO 00/71549),

SHT agonistcrtrthd? el it cahlBBIRENe CYACdrfl a2l (WQ Qﬁ@%&@r&gmb%i”

agonists, galanin 30 antagonists, growth hormone (e.g. human growth hormone), growth hormone-

releasing $OMPHGHES (6VEBhz oI (nndeldieny arfireet i eatiaemayipBatamine-regulated
dihydyo-IHriges 9'iﬂﬁu%ﬁ@é@oéb@?g%dﬁ\é@g@%ﬁqFyéﬁ§@f%\/¥ﬁ)ci0&é%§§@?ng@ﬁ%aﬁo%géﬁ'(see' for
i3ts

example, EP 0 462 884), uncoupling protein 2 or 3 modulators, 22 ~leptin ago see, for example,

Lee, Daniefakav@infingt MatiedieTmens padkkistabetinRasgarch b, 34RIcBS4EHH. agonists
as a poleniay AppiaREhindNedIgalnEphATALREIY. IRIROT had MIRd200heaRim,GiR81), DA

agonists (bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 5 00/40569), PPAR modulators
(e,g.WOﬂ@%ﬁEﬁ’%ﬁ?nﬁ@ﬁﬂQ@%i%ﬁrﬁd@m'de hydrochioride (CGP 71683A)), MC4

agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-
15 benzyi-2—methyi—3—oxo-2,3,33,4;6,7-hexa hydropyrazolo[4,3-clpyridin-5-yi)-1-(4-
chiorophenyl)-2-oxoethyl]-amide; (WO 01/81752)), orexin antagonists (e.g. 1-{2-
methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-yiurea  hydrochloride (SB-334867-
A)), H3 agonists (3-cyciohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-
clpyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF
20 antagonists (e.g. [2-methy!—9—(2',4,6—trimethylphenyi)—QH-1,3,9-triazaﬂuoren-4—
.yl]dipropylami‘ne (WO 00/66585)), CRF BP antagonists {e.g. urocortin), urocottin
agonists, B3 agonists (e.g. 1-(4-chioro-3-methanesulfonylmethyiphenyl)-2-[2-(2,3-
dimethyi-1H-indol-6-yloxyjethylaminoj-ethanol  hydrochloride (WO 01/83451)),
MSH (melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-]4-(4-
25 chioro-2,5-dimethoxyphenyt)-5-(2-cyclohexylethyl)thiazol-2-yicarbamoyl}-5,7-
dimethylindol-1-yl}acetic acid trifluoroacetic acid salt (WO 99/15525)), serotonin
reuptake inhibitors (e__g. dextenfluramine), mixed serotoninergic and noradrenergic
compounds (e.g. WO 00/71549), 5HT agonists e.g. 1-(3-ethylbenzofuran-7-
ylpiperazine oxalic acid salt (WO 01/09111), bombesin agonists, galanin
30  antagonists, growth hormone (e.g. human growth hormone), growth hormone-
| releasing compounds  (B-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-3 4-
dinydro-1H-isoguinoiine-2-carboxylic acid tertiary butyl ester (WO 01/85695)), TRH
agonisis (see, for exampie, EP 0 462 884), uncoupiing protein 2 or 3 moduiators,



agonists. In one embodiment of the invention, the further active ingredient is leptin. 10 In one
embodiment, the further active ingredient is dexa etamine, amphetamine, mazindole or
phentermine. In one embodiment, the compounds ‘6f the formula | are administered in combination
with medicaments having effects on the coronary circulation and the vascular system, such as, for
example, ACE inhibitors (e.g. ramipril), medicaments 15 which act on the angiotensin-renine system,
calcium ar‘@&éjﬁniﬁ@oﬁiﬁé biseiersiatc Wﬁm%mb@ﬁmmrﬂ%\&bm@mm@f theaftrawalad.are

administe;ggz_iﬁag Q,H%rﬁgvnhﬂe fecae I'SsohaFwQQ a1 anggﬂaﬂ'n’g t%ff%%t 30 I ane.

embodiment, the conpounds of are admlnlstere com |na ion with e |caments

which are @Wﬁ%ﬂ@ﬁ@éiﬁ?@?ﬁp@fﬂmﬂ?ﬁn@évq&r@\féhad?u%elt (RM0de, é’pﬁ:{ﬁém@t@ﬂ«ﬂ&i)every

suitable ceypbinatignefth F&ﬁ%@ﬁﬁem E@g jnyention: or forem n@&g
compounds an?%ptionall;f/% one or more other phar acof‘gglcgtzﬁ}ﬁ ﬁctlé\'l/ée s%ﬁfbtgon%gesqs gegar ed as
fallinPwit R HREFRM e BiftAFc omiedrdtss thie 5re AP IR0EFRRDNZ BO KR actiditylatittse conTfiRyinds was
tested as [%I% SDetermlnatlon of EC50 values of PPAR agonists in the cellular PPARalpha assay

2

Principle e potency of substances which bind to human PPARa and activate in an agonistic
manner is analyzed using a stably transfected HEK cell line (HEK= human embryo kidney) which is

referred tq#g%aénﬁ%g %{%pé)e(@ %Q%Hng,béA%Fﬁg%{.a% p\t/v(%/c? ﬁ?%\elté% {g@%%tg a luciferase

reporter element (poM-GAL4-Luc sion
(GR-GAL4-humanPPARa-LBD) which mediates

10 In one embodiment, the further active ingredient is dexamphetamine,
amphetamine, mazindole or phentermine.
In one embodiment, the compounds of the formula | are administered in
combination with medicaments having effects on the coronary circulation and the
vascular system, such as, for example, ACE inhibitors (e.g. ramipril), medicaments
15  which act on the angiotensin-renine system, caiciunﬁ antagonists, beta blockers
etc.

In one embodiment, the compounds of the formula | are administered in
combination with medicaments having an antiinflammatory effect.

20 |
in one émbodiment, the compounds of the formula | aré administered in
combination with medicaments which are employed for cancer therapy and cancer
prevention.

25 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.

30 The activity of the compounds was tested as follows:

Determination of EC50 values of PPAR agonists in the celiular PPARalpha assay

Principle



expression of the luciferase reporter element depending on a PPARalpha ligand. The stably and
constitutively expressed fusion protein GR-GAL4- humanPPARalpha-LBD binds in the cell nucleus of
the PPARalpha reporter cell 10 line via the GAL4%§?’otein portion to the GAL4 DNA binding motifs
5'-upstream of the luciferase reporter element which is integrated in the genome of the cell line.
There is only little expression of the luciferase reporter gene without addition of a PPARalpha ligand if
fatty acid-depleted fetal calf serum (cs-FCS) is used in the assay. PPARa ligands bind and activate

the PPARgBISiRfcRIOfe T anthiieneby AHinbaRo Ul miRasomPiRe lugiferasgsisroriergene. The
luciferase which is formed can be detected by means of chemiluminescence via an appropriate
substrate2@YM&tiE CIANBRING canaiféegdoure PR AR drepdretegeHEe wal hrehdEHT 2 stages.

Firstly, thg lusifRrasmrRPRHRE PSRN Wasronsirusiad ansksiablianslaeissHBIGER heells. For this
purpose, Tive binding sites of the yeast tranﬁgil!)tlon factor GAL4 (each 5'-

CGGAG TROREEANT CeThc SgmMriis cRREH R 35 5eReHRT 6ers8 b PRV drikittal 8m TV
promoter [ 0, ) minimal re\2gle] ' ins a CCAAT
box and aéﬁﬁﬁﬁﬁke%ﬁ? gp e?\éo&ep?ﬁaékg?e-[e |r(?e%t[' ﬁaﬂ%ﬂ%ﬁ%ﬁ%@ﬁ g%{ﬁr‘]%eﬁrg@e@# e cloning
and sequerpiegidthef GrLiucisasecsparian aorphicdépendihg proahéRisBaiptianioé®hmbrook J.

pyrals gors (GOREI ARt TDPY wad Honear 3 T4 aat o e TR
element. hﬂéﬁ&ﬁﬂéﬁ@?@&l&@mc@ﬁ@dﬁbfh@m&ﬁél@ﬁi@ﬁdb@iéﬂﬁ@ﬁﬂﬂ&)@Gﬁmmcﬁﬁ@ sites,
b T e G ST RS o SO T A e b e
the luciferase reporter element which is integrated in the genome of the cell line.
There is only little expression of the luciferase reporter gene without addition of a
PPARalpha ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in the
assay. PPARa ligands bind and activate the PPARw fusion protein and thereby
'ES. bring about expression of the luciferase reporter gene. The luciferase which is
formed can be detected by means of chemiluminescence via an appropriate
substrate. '
Construction of the cell line
20 '
The PPARalpha reporter cell line was prepared in 2 stages. Firstly, the luciferase
reporter element was constructed ahd stably transfected into HEK celis. For this -
purpose, five binding sites of the yeast transcription factor GAL4 (each 5'-
CGGAGTACTGTCCTCCGAG-3") were cioned in 5'-upstream of a 68 bp-long
25 minimal MMTV promoter (Genbank Accession # V01175). The minimal MMTV
promoter section contains a CCAAT box and a TATA element in order to enable
efficient franscription by RNA polymerase . The cloning and sequencing of the
GALA-MMTV construct took place in analogy to the description of Sambrook J. et.
al. (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989). Then the
30 complete Photinus pyralis gene (Genbank Accession # M15077) was cloned in 3'-
downstream of the GAL4-MMTV element. After sequencing, the luceriferase
reporter element consisting of five GAL4 binding sites, MMTV promoter and

luciferase gene was recioned into a plasmid which confers zeocin resistance in



- HEK cells in accordance with the statements in Ausubel, F.M. et at. (Current protocols in molecular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1995). n zeocin-containing medium (0.5 mg/ml) was
used to select a suitable stable cell 5 clone which showed very low basal expression of the
luceriferase gene. In a second step, the PPARalpha fusion protein (GR-GAL4-humanPPARalpha- LBD
was introduced into the stable cell clone described. For this purpose, initially the cDNA coding for the

N-terminapméﬁﬁnQbé%iﬁlém ﬂh@@m@@éhﬁ@m&wﬁo&e@Jﬁﬁam@pt@éeggbﬁrﬁrﬁmw) iW&s linked
to the cDNA=gectan spdingBramino i agils dekdhpife yeasidapscintipndacier @Ak (Genbank
Accession # P04386). The cDNA of the ligand-binding domain of the human PPARalpha receptor
(amino adiieiSIBT -1 E8Y SBnBaMORGRsYoh #-874549) WidlesloheBansat ihe 31808 of Tines
GR-GAL4 yet The fusion eonst in thi 4- R Iph@-LBD)
was reclorﬁﬁgﬁ%@l@égi@ %@gmge(%gfn%? f@g%gé%wgﬂ%g ﬁ\%éggg%%gfggggggsﬁ%ﬁi Be%gression

thereifd byQ@@Mﬁ@gﬁl@W@&‘@Uﬂ@%h%ﬁ@ﬁlﬁ@ﬁﬁM&g ﬁﬁ%ﬁﬂ@@ﬁ%ﬁmiction endonuclease
and stablyfransfected i é‘%@%&ﬁé&&ﬁé%&?&&%#&ﬂ@ﬁ? (;iﬁ’ﬂt-@ﬁlﬂg-m‘éﬁ'ﬁf’ﬁ%ﬂﬁﬂgﬂer

element. The finished PPARalpha reporter cell line-which contains a luciferase reporter element and
constitutivé%mégg@@ﬂ@@@@@bﬁaﬁ!@ﬁ&tﬁ#b@@ﬂ@@@wp@@mrﬂs’m PFRPeEpIRAAD) was
solated byselesion BHIeasHE NnHhATS AR LERoKIhASRBERGEsH PR Tlae actiity
of PPARalpha agonists is determined in a 3-day assay which is_described below: Day 1 The
PPARCcxre i ﬁw@@%%emi\%i%%mg«%hﬂm{@i#@m@mﬂeﬁm@@ss@dmgg‘,ornemwem which

is mixgd wiihidae; fqligwipghadrlitiensiaHitiptdriadisiat aalh ASEHBaHSHCARERA% blygioss). 0.5
mg/ml.zeocin (#R250-01, Invitrogen), 0.5 mg/ml G418 (#10131-027, Invitrogen), 1% _
penicillin-stie@©EAhdipkigdigand-binding domain of the human PPARalpha receptor (amino

acids S167-Y468; Genbank Accession # S74349) was cloned in at the 3'-end of

this GR-GAL4 construct. The fusion construct prepared in this way (GR-GAL4-

humanPPARalpha‘LBD) was recioned into the plasmid pcDNA3 (from lnvitrog.en)

15  in order fo enable constitutive expression therein by the cytomegalovirus promoter.

This plasmid was linearized with a restriction endonuclease and stably transfected

into the previously described cell clone containing the luciferase reporter element.

The finished PPARalpha reporter cell line-which contains a luciferase reporter

~ element and constitutively expresses the PPARalpha fusion protein (GR-GAL4-

20 human PPARaipha-L.BD) was isolated by selection with zeocin (0.5 mg/mi) and
G418 (0.5 mg/mi).

Assay procedure

25 The activity of PPARalpha agonists is determined in a 3-day assay which is
described below;

Day 1

The PPARgareporter cell line is cultivated to 80% confluence in DMEM (# 41965-
30 038, Invitrogen) which is mixed with the following additions: 10% cs-FCS (fetal calf

serum; #5H-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, invitrogen), 0.5

mg/ml G418 (#10131-027, Invitrogen), 1% penicillin-streptomycin solution

(#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The

cultivation takes place in standard cell culture bottles (# 353112, Becton



(#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The cultivation takes place
in standard cell culture bottles (# 353112, Becton Dickinson) in a cell culture incubator at 37C in
the presence of 5% CO2. The 80%- confluent celfs-are washed once with 15 ml of PBS (#14190-094,
Invitrogen), treated with 3 ml of trypsin solution (#25300-054, Invitrogen) at 37C for 2 min, -.taken up in
5 ml of the DMEM described and counted in a cell counter. After 5 dilution to 500.000 cells/ml, 35,000
cells are Béeidesbim) éachcsttitoftar8Grnuealhainicedti@r Platdiveatb e steaeplaStic 64se '(#133680%(30rning

Costar). Thefplgg sf%r{ |ncubate |n the ceII G H[ucg%g% &tqg@?@g{%&@f 9[% ISDt?(/:k2 10

PPARaIp%a gonists 5 b ?eé’f’e& are sso ve in a concentration of ™
solution |§ddt&édmmeMEMcQ#4m@ﬁﬁn0%quG§eﬁi)®ﬁth immt«e@awbhﬁ%?é’@ﬁ@ﬁl#@iﬁ,30068.03,

Hyclone)éa qlu mlnelo# 50:«’&\}?@@1 Anw en) acfgb%g{g |ous gﬁcrlbe%} otrics
in‘an sta

(zeocin, n|C|I eptomycm) €s su R8s are tested erfen
concﬁntraﬁuhsmtmé@é}@@&mmm;b,w&cﬂmcom Mozegastdad cmmmmnd&ﬁreftat@ﬂ imvell

concentratl%rl]or;[ e? ?at{rom dgé, oD t%r{?%%/oﬁ@é([)eglyr@f%%}g \ge star ﬂ}teduﬂé? of the

PPARalpha repor ne see y aspiratio e test
substancesdiated in thed:affmﬂmnamﬁedm RBAd0ead Me Célisfariddilution and addition of the
substances is carried out by a robot (Beckman FX). The final volume of. the test substances diluted in
medium L?a& pl per well of a 96 well microtiter plate. The DMSO concentration in the assay is less
than 0.1 % V/v'in order to avoid cytotoxic effects of the solvent. Each plate was charged with a

stari@ard PPARaIpta agonistsvibidrewiastikeateed g divgd dimn DM 8iHeirer concentrations ofn order to
gﬁrﬂ%ﬁﬁ‘gﬁﬂ? Renrlioning ahinfoASRANINERTH Blidey LRI sTHSARMBIALRS Rindfcybated in
mixed with 5% cs-FCS (#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024,
- ',tn-vitrogen) and the previously described antibiotics (zeocin, G418, penicillin and
streptomycin). '
15  Test substances are tested in 11 different concentrations in the range from 10 uM
to 100 pM. More potent compounds are tested in COneentration ranges from 1 uM
to 10 pM or between 100 nM and 1 pM.
The medium of the PPARalpha reporter cell line seeded on day 1 is completely
removed by aspiraiion, and the test substances diiuted in medium are immediéteiy
20  added to the cells. The dilution and addition of the substances is carried out by a
robot (Beckman FX}. The final volume of the test substances diluted in medium is
100 pl per well of a 96 well microtiter plate. The DMSO concentration in the assay
is less than 0.1 % v/v in order to avoid cytotoxic effects of the solvent.
Each plate was charged with a standard PPARalpha agonist, which was likewise
25 diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at
37°C and 5% CO2 for 24 h.

Day 3

30 The PPARa reporter celis treated with the test substances are removed from the
incubator, and the medium is aspirated off. The celis are lyzed by pipetting 50 ul of
Bright Glo reagent (from Promega) into each well of a 96 well microtiter plate. After
incubation at room temperature in the dark for 10 rhinutes, the microtiter plates are

measured in the luminometer (Trilux from Wallac). The measuring time for each



37C and 5% CO2 for 24 h. Day 3 30 The PPARa reporter cells treated with the test substances are
removed from the incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 pl of
Bright Glo reagent (from Promega) into each well 6fa 96 well microtiter plate. After incubation at room
temperature in the dark for 10 minutes, the microtiter plates are measured in the luminometer (Trilux
from Wallac). The measuring time for each 26 well of a microtiter plate is 1 sec. Evaluation 5 The raw
data fromh lgMinapeisicaisdransfersed. into a Microsoft Excel file. Dose-effect plots and EC50
values of PPAR agonists are calculated using the XL.Fit program as specified by the manufacturer
(IDBS). The PPARalpha EC50 values for the compounds of Examples 1 to 18 in this assay 10 are in
the range fresiu@iasM to >10 pM. The compounds of the invention of the formula | activate the
PPARalpha receptor and thus bring about for example in analogy to fibrates in clinical use a lowering
of triglycerides in the body (see, for example, J.-Ch. Fruchard et al.: PPARS, 15 Metabolic Disease

and Atherpseleranisd RhafmacalegitahiReseatsh .avsl thhdierbd 3db-52 1400ds St Hsrsiersgt al.: Roles
of PPARS n hea ﬁ%l?gpd dlseas8 QI%%@JRE VOL 405, 25 MAY 2000, 421-4; 1. Pineda et al.:
d

PerOX|so B PIQLSiAR pY@rfgﬁﬁo% t?e{jré&ﬂmﬁ%ﬁ%l?@iEH%ﬁﬂpﬁéﬂEet@um Opin

Lipidol _1X{ Fe03rcifard =) spedimiepyinasonniESd0rsaluernd)PPAR agonists in the cellular
PPARgamma assay 25 Principle A transient transfection system is employed to determine the cellular

PPARgamma
The PPARalpha EC50 values for the compounds of Exampies 1 to 18 in this assay

10 are in the range from 0.6nM to >10 uM.

The compounds of the invention of the formula | activate the PPARalpha receptor

and thus bring about for-example in analogy to fibrates in ciinical use a lowering of

ts"iglyceri'des in the body (see, for example, J.-Ch. Fruchard et al.: PPARS,
15 Metabolic Disease and Atherosclerosis, Pharmacological Research, Vol. 44, No. §,
345-52, 2001; S. Kersten et al.: Roles of PPARs in health and disease, NATURE,
VOL 405, 25 MAY 2000, 421-4; |. Pineda et al.; Peroxisome proliferator-activated
receptors: from transcriptional control to clinical practice, Curr Opin Lipidol .12:
2001, 245-254).

20
Determination of EC50 values of PPAR agonists in the cellular PPARgamma
assay

25  Principle

A transient transfection system is employed to determine the celiular PPARgamma
activity of PPAR agonists. it is based on the use of a luciferase reporier plasmid
{pGL3basic-5xGAL4-TK) and of a PPARgamma expression plasmid (pcDNA3-
30 GAL4-humanPPARgammalBD). Both plasmids are transiently transfected into
human embryonic kidney cells (HEK cells). There is then expression in these cells
of the fusion protein GAL4-humanPPARgammalBD which binds to the GAL4

binding sites of the reporter plasmid. in the presence of a PPARgamma-actEve



activity of PPAR agonists. It is based on the use of a luciferase reporter plasmid
(pGL3basic-5xGAL4-TK) and of a PPARgamma expression plasmid (pcDNA3 30
GAL4-humanPPARgammalLBD). Both plasmids are transiently transfected into human embryonic
kidney cells (HEK cells). There is then expression in these cells of the fusion protein
GAL4-humanPPARgammaLBD which binds to the GAL4 binding sites of the reporter plasmid. in the
presence 8RAP P AR ARSI EoPigaiataie defN4rrnannptsigammalBD  induces

GAL4-huggnBEsidtosmmaiBctiaecaspenpragsian ofriflen lusiasasediepasterognreiomict gan be

detected in the form of a chemiluminescence signal after addition of a luciferase substrate. As a

differencENEEMURENGSER toa 19081 15P AR FEpbitsTesnImsubsiaieeina BERINSassay the

two comppRentadlusHeraspareRerRIdP RSRIRADEEP RANGEBMEE frRrepsigR Riagmis) predransiently
transfected into HEK cells because stable and permanent expression of the PPARgamma fusion

protéin isaSABkxIBEC HNRtr GORBRBIANE pltRiaEL® TRENGlerBasraisoraid A gamma
PGL3basisxsalefr té&ﬁ}a?sspe%h%ﬁ@wra@@é&ééim@m@(%@ﬁg%em%é@%qasrepmﬂid is
indi

prepared by cloniné ive ing sites of the yeast transcription factor GAL4 (each binding site with the
sequenc@HREPCTEXRIESRIEAGTRE TEEEaaMBHRiHalonit et aisdHpYsHRy4Rymidine 15 kinase
promoter section (Genbank Accession # AF027128) 5'-upstream into pGL3basic. 3'-downstream of

the thymidipgdtinagemepineterdstesomplete luciferase gene from Photinus pyralis (Genbank
Accession # M15077) which is already a constituent of the plasmid pGL3basic used. The cloning and

_seql%nci of th% reporter plasmid pGL3basic-5xGAL4-TK took place in analogy to the 20 description
in Sambrodie I SESRBRARIIS RIATGCBIG SR DL or Ry 052 1080 aer
PPARgam®Ge3bgyessirn Plasneida) CTHeABroAbA flumRE pRALAEIScloning five binding
-.sites of the yeast franscription factor GAL4 (each binding site with the sequence
5-CTCGGAGGACAGTACTCCG-3"), together with a 160 bp-long thymidine
15  kinase promoter section (Genbank Accession # AF027128) &-upstream into
pGL3basic. 3'-downstream of the thymidine kinase promoter is the complete
luciferase gene from Photinus pyralis {Genbank Accession # M15077) which is
already a constituent of the plasmid pGL3basic used. The cloning and sequencing
of the reporter plasmid pGL3basic-5xGAL4-TK took place in analogy o the
20 description in Sambrook J. ef. al. (Molecular cloning, Cold Spring Harbor

- Laboratory Press, 1989).

The PPARgamma expression plasmid pcDNA3-GAL4-humanPPARYLBD was
prepared by first cloning the ¢cDNA coding for amino acids 1-147 of the yeast
~ transcription factor GAL4 (Genbank Accession # P04386) into the plasmid
25 pcDNA3 (from Invitrogen) 3'-downstream of the cytomegalovirus promater.
Subsequently, the cDNA of the ligand-binding. domain (LBD) of the human PPARy
receptor (amino acids 1152-Y475; Accession # g1480099) 3'-downstream of the
GAL4 DNA binding domain. C!o'ning and sequencing of the PPARgamma
expression plasmid pcDNA3~GAL4—humanPPARgammaLBD again took place in
30  analogy to the description in Sambrook J. ef. al. (Molecular cloning, Cold Spring
Harbor Laboratory Press, 1989). Besides the luciferase reporter plasmid.
pGL3basic-5xGAL4-TK and the PPARy expression plasmid pcDNA3-GAL4-
humanPPARgammalBD, also used for the cellular PPARgamma assay are the



prepared by first cloning the cDNA coding for amino acids 1-147 of the yeast transcription factor GAL4
(Genbank Accession # P04386) into the plasmid .25 pcDNAS3 (from Invitrogen) 3'-downstream of the
cytomegalovirus promoter. Subsequently, the cDNA of the ligand-binding domain (LBD) of the human
PPARYy receptor (amino acids 1152-Y475; Accession # g1480099) 3'-downstream of the GAL4 DNA
binding domain. Cloning and sequencing of the PPARgamma expression plasmid

pcDNA3fEatenhemawPRA RGNV B egaitr esorgAacenh JTeap@emicic Bl erssittpidv th
ool S fhedMalec i AR BRI SO RO SOIGaY BLRRS S JEeRdRe e

luciferase reporter pfasmi 3basic-5xGAL4-T d the PPARY expression plasmid
pcDNA3 G QibgamanPRgiRgasyred Boplarmidsauabivtivdtbe unanipal gsieiosh SaRienk the 28

referenc% Bés%}i‘%ggf&ag%\érgéw%p@a) and the plasmid pBiuescript SK(+) from Stratagene. All

four plasmids were prepared using a plasmid preparation kit from Qiagen, which ensured a plasmid
quality with a minimal endotoxin content, before transfection into HEK cells. 5 Assay procedure The
activity oABPayRyansderagonists is determined in a 4-day assay which is described below. Before the
transfection, HEK cells are cultivated in DMEM 10 (#41965-039, Invitrogen) which is mixed with the

following itionsiJ Q% - itr %ineniGHlin-sir PYEAY SRIIEAN;
(#15140-@%, %%?ﬁ?%%fffﬁ § %nﬁl\?lrglggiﬁgrr{n%% g%%%ﬁﬁfqyit?ogeﬁﬁ%ay 115 Firstl E,Ssolution A,
a transfecéseibaduresionichBeiaEn e frrgrdians HrGicelly dsscayilyaieshdiiod EM, is

prepgred Thedaoning pmarRisAraierddomake Wi mofaniulian Aderieach 96yetiggicrotiter
plate for an assay: 2622 pl of antibiotic- and serum-free DMEM (# 41965-039, Invitroger]‘) 100 pl of
: (#16000-044, Inviirogen), 1% penicillin-streptomycin  solution ~ (#15140- 22,

Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen).

Day 1

15  Firstly, solution A, a ftransfection mixture which contains all four plasmids
previously described in addition to DMEM, is prepared. The following amounts are
used to make up 3 ml of solution A for each 96 well microtiter plate for an assay:
2622 ul of antibiotic- and serum-free DMEM (# 41965-039, Invitrogen), 100 ul of
réferénce plasmid pRL-CMR/ (1 ng/ul), 100 yl of luciferase -reporter plasmid

20  pGL3basic-5xGAL4-TK (10 ng/pl), 100 ul of PPARy expression plasmid pcDNAS-
GAL4-humanPPARYLBD (100 ng/ul) and 78 ul of plasmid pBluescript SK(+) (500
ng/ul). Then 2 mi of solution B are prepared by mixing 1.9 mi of DMEM (# 41965-
039, Invitrogen) with 100 pl of PolyFect transfection reagent {from Qiagen) for
each 96 well microtiter plate. Subsequently, 3 ml of solution A are mixed with 2 mi

25  of solution B to give 5 mi of solution C, which is thoroughly mixed by multiple
pipetting and incubated at room temperature for 10 min. _
80%-confluent HEK cells from a cell cutture bottle with a capacity of 175 cm” are
washed once with 15 ml of PBS (#14190-094, invitrogen) and treated with 3 mi of
trypsin solution (#25300~054, invitrogen) at 37°C for 2 min. The cells are then

30 taken up in 15 ml of DMEM (# 41965-039, Invitrogen) which is mixed with 10%
FCS (# 16000-044, Invitrogen), 1% penicillin-streptomycin solution (#15140-122,
invitrogen) and 2 mM L-glutamine (#25030-024, invitrogen). After the cell

suspension has been counted in a cell counter, the suspension is diluted to



reference plasmid pRL-CMV (1 ng/pl), 100 pl of luciferase reporter plasmid 20 pGL3basic-5xGAL4-TK
(10 ng/pl), 100 pl of PPARY expression plasmid pgl@NA3- GAL4-humanPPARyYLBD (100 ng/pl) and 78
pl of plasmid pBluescript SK(+) (500 ng/pl). Then 2 ml of solution B are prepared by mixing 1.9 ml of

DMEM (# 41965- 039, Invitrogen) with 100 pl of PolyFect transfection reagent (from Qiagen) for each
96 well microtiter plate. Subsequentl;sfﬁ 3 ml of solution A are mixed with 2 ml 25 of solution B to give 5

ml of soldRHEEAERNE/ BknbrgtG Al By sRemsienpipetmiyashwithisalted seirdiem fefmperature

for 10 mig@30MrgenieepldiEioas!ls briaaalbediis ke xita WB@EHMEHLZ?&@@ @& washed
once with 15 ml of PBS (#14190-094, Invitrogen) and treated with 3 ml of trypsin solution

(#25300-THAH{ARGYale With7e @isep Riastie 147636 tRe 90Nk @R 15 iRl BfAMIENE

(#41965-p39,Imamagentunialdraniasbuith 0% TCaesHa086: 04 Javjtrogen), 1%
pen|C|II|n streptomycin solution (#15140-122, Invitrogen) and 2 mﬁ/l L-glutamine (#25030-024,

Invitrd g dé After the cell suspension has been counted in a cell counter, the suspension is diluted to
29 250,088%€lls/ml. 15 ml of this cell suspension are mixed with 5 ml of solution C for one microtiter

plate. 20@pplgkthgsHEReASISR acatsaasieddR sacb el DRSS well dBifsaHisiRIAte 1Ml gpjear plastic
base (#3610, Corning Costar). The %Plates are incubated in a cell culture incubator at 37C and 5%

CO2 for 2448 5tBGY sqbsioR éfgSH &M oHré HRER1088. itnwikiets i Waishcénhaied of 10

mM. ThIW@CEﬁpllﬂim@g’eﬁl”{#wGBMEMMo%&@é)ommw&%mm E{Pé??dﬁzgﬁﬁﬁdswﬁbo%%
UItr ser (#%12039 -012 Blos%)ra) 1% penicillin-streptomycin solution 10 (#15140-122 mwtrogen) and

gng@d‘ 99CTHy ASgeni M Yedt %%@fﬁﬁl?eﬁé%éqggtg %n INGEQGRAN difistent
concentr@utrﬁanctbg eragedtemidd ©ihloflP0 aifcMata-paiateaBRaURdRatakesiembin 10

concentratlan ra{1 88 RAorRﬂore potent compounds are tested in concentration ranges from 1
uM to 10 pM.
The medium of the HEK celis transfected and seeded on day 1 is completaly
15 removed by aspiration, and the fest substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a
robot (Beckman FX). The final volume of the test substances diluted in medium is
100 i per well of a 96 well microtiter plate. Each plate is charged with a standard
PPARy agonist, which is likewise diluted in 11 different concentrations, in ofder to
20 demonstrate the functioning of the assay in each individual plate. The assay plates
are incubated in an incubator at 37°C and 5% CO,.

Day 4 _
After removal of the medium by aspiration, 50 pl of Dual-Glo™ reagent (Dual-
25 Glo™ Luciferase Assay System; Promega) are added to each well in accordance
with the manufacturer's instructions in order to iyze the cells and provide the
substrate for the firefly luciferase (Photinus pyralis) formed in the cells. After
incubation at room temperature in the dark for 10 minutes, the firefly luciferase-
mediated chemiluminescence.is measured in a measuring instrument (measuring
30 time/well 1sec; Trilux from Wallac). Then 50 ul of the Dual-Glo™ Stop & Glo
reagent (Dual-Glo™ Luciferase Assay Systerm; Promega) is added to each well in
order to stop the activity of the firefly luciferase and provide the substrate for the
Renilla luciferase expressed by the reference plasmid pRL-CMV. After incubation

at room femperature in the dark for a further 10 minutes, a Chemi!uminescence



pM to 10 pM. The medium of the HEK cells transfected and seeded on day 1 is completely 15
removed by aspiration, and the test substances dijgted in medium are immediately added to the cells. .
The dilution and addition of the substances is carried out by a robot (Beckman FX). The final volume
of the test substances diluted in medium is 100 pl per well of a 96 well microtiter plate. Each plate is
charged with a standard PPARYy agonist, which is likewise diluted in 11 different concentrations, in
order to DtEEERShad @ eReRitRb g Ter 358 alSsREARaBERHNRIL A0 Iale SPRAVEISAD diffes are
incubateghkLan iRgLipatAIARAY C and 5% CO2 Day 4 After removal of the medium by aspiration, 50 pi
of Dual-GloTM reagent (Dual- 25 GloTM Luciferase Assay System; Promega) are added to each well
in accordance with the manufacturer's instructions in order to lyze the cells and provide the substrate
for the fing{}yilusiferase (Photinus pyralis) formed in the cells. After incubation at room temperature in
the dark for 10 minutes, the firefly luciferase- mediated chemiluminescence is measured in a
mea%uring instrument (measuring 30 time/well | sec; Trilux from Wallac). Then 50 pl of the

Dual-Glofpd SieRri& §4es easeidDuaticdmievkl uaifetaseshssey histenviRioasaigsiaed to each
well in order to stop the activity of the firefly Iuciferas%lziag'&%ovide tr}ée)ﬂ’subs rate for the Renilla
. i

luciferase BRpHeel¥iRepife luttriAsE ASEMIN sRICOC RiRRdbioRaGE rI3RTERG R  ture in the

dark for @ééf#rvéar Mmi:?n@?uélﬂimmﬂ@mm@maee ;aaténelm@t&@beﬁ-@%aeh rgid:%sluaiiara@egg again
measured for 1 sec/well in the measuring.instrument. Evaluation 5 The cr, ata from the
oSSR AR TS G18 CEIFLABIER HIET TR ARSI 1 e B GEA TR Poatio s
dete@mineﬁée_lﬂ@adsyme@maufaoturer (IDBS).

PPARgamma EC50 values in the range from 1nM to >10 uM were measured for

the PPAR agonists described .in this application.



derived from one well of the microtiter plate. The dose-effect plots and ECSO values of PPAR
agonists are calculated from the ratios by the XL .Fit program as 10 specified by the manufacturer
(IDBS). PPARgamma EC50 values in the range gm 1nM to >10 pM were measured for the PPAR
agonists described in this application. 31 The examples below serve to illustrate the invention, but
without limiting it. Rtx--u 4 Ra~~- R6 R2 '~ R4 \(Ring AN ~~{t~)n | OARS R12i25R70
hereinbelidve RiampleisbejoiolsexandaliBislifdiantre @vedditnRBut WitRaHimdthglitX = CH2-0- 5 Ch2;
Y=CO; n=1; R8 = H. Cbz = benzyloxycarbonyl Ex. RIR12 R4 R5R6 R7 1 3-CH3 HH
cyclobutane-1,2-diyl §, 2 3-CH3HHH CH3 CH3 3 3-CH3HHHHPh 4 3-CH3HH
cyclohexane-1,2-diyl 73ACH3 HB-E F -CH3™™M HH H NHCb®& 3-CH3HH
cyciopropane-1,2-@ghid. 8 e H H ¢yclo erﬁgﬁﬁ, -diyl H Q‘F&C 3 CH2-Ph H
cyclobutane-1,2-diyt H 1Q 340CH ) \)c(:iia CH3 S;ocug(? Hpo.
ziuz FIES RT &5

hereinbetow:
Ring A = cis-cyclohexane-1,3-divl; W = CH; 0=1; R2 = H; R3 = Methyl; X = CH2-0-

10

Ch2: Y=CO: n=1; R8 = H.
Cbz = benzyloxycarbonyl

Ex. R1 R12 R4 R5 R6 R7

1 3-CH3 H H cyclobutane-1,2-divt H

2 3-CH3 H H H CH3 CH3
3. 3-CH3 H H H H Ph

4 3-CH3 H H cyciohexane-1,2-diyt H

5 3-CH3 H F F F F

6 - 3-CH3 H H H H NHChz
7 3-CH3 H H cyciopropans-1,2-diyl H

8 3-CH3 H H cyclopeniane -1,2-divi b

9 3-CH3 CH2-Ph H cyclobutane-1,2-diyl H

10 3-OCH3 H H H CH3 CH3
11 3-OCH3 H H H H Ph
12 3-OCH3 H H cyciohexane-1,2-divl B
13 | 3-OCH3 A F F F F
14 3-0CH3 H H H H NHCbz
16 | 3-OCH3 H H cyclopropane-1,2-diy! H

16 3-0CH3 H H cyciopeniane-1,2-divl H
17 | 3-OCH3 H H cyciobutane -1,2-diy! H

18 3-0OCH3 H H H H H




12 3-OCH3 H H cyclohexane-1,2-diylH 13 3-OCH3HFFFF 14 3-OCH3}H H H H NHCbz 15
3-OCH3 H H cyctopropane-1,2-diylH 16 3-OCHC§? H f cyclopentane-1,2-diylH 17 3-OCH3 HH i
cyclobutane -1,2-diylHi 18 3-OCH3SHHHHH 32 The compounds of the formula | according to
the invention can be obtained according to the reaction schemes below: 5 Process A: PH to 2 SOC12
t 0 N HOAC N R8-OH R8,0 tt NH2cl 00'0 A-1 A-2 A-3 K2CO3rh2RS'O N UAIH40ON 0~ A-4A-5 /
R3" R3!~"-j/~base O N Pd/C 0 R12 O -~

The compounds of the formula | according to the invention can be obtained

according to the reaction schemes below:

5 Process A:

- ' A3
@ ()
Bnbr = ‘
K2003 LiAlH4
g M
o
Al AS

=N R12

W.—"’
NN va +R2 ¢
/ R1
W= A AT
e
Rl 0.0
B R&
R4 &7
1.coupling R3 O\/O\ RS
2.ester cleavage, >ﬁ/\ N7 O
if appropriate 0 |

_ diastereomer mixture
D A-B

in an inert solvent (for example acetic acid), the compound A-1 (3-aminobenzoic
acid) is, at elevated pressure and at temperatures between 10°C and 150°C,

10 hydrogenated using hydrogen over a heterogeneous catalyst-(for exampie



R3NN WR2 OVNR2R9 R1{)A-6 A 7 R1()00 BR4R6 1l.coupling R3O0~ R5R7 2.ester
cleavage, N o if appropriate 0 ~_ N R12 0 R6 ONQ O O W="R4 ft7 or R4~ R7 1. -r-R2 R5 R5 R6 R1 {
) diastereomer mixture HO 0 D A-8 ¢ In an inert g’ vent (for example acetic acid), the compound A-1
(3-aminobenzoic acid) is, at elevated pressure and at temperatures between 10C and 150C, 10
hydrogenated using hydrogen over a heterogeneous catalyst-(for example 33 platinum dioxide), which
gives the piatimounndoxddel) sunicth gingks dhie idenipcamdk éhdUR8 g Hionherbl &8l iasantefined above

(except fo = ), this co .]S_CO ted | n ester, giving the compound A-3. Compound
A3 o o R 4 DL A el ed AR B B RS FER KPSl e s
potassiuniscarhgadtontesiuastEn pviag e aoinpasalivent (oo mamnnte DS, thddF) to give the

dibenzylapég]&éd-%ﬁ]eg H‘é%%gl?{éﬁdﬂé%m 8}{5%%?!{‘%&%’?%@8%@9) and a base (for example
5 potassium carbonate or cesium carbonate) in an inert solvent (for example DMF,
THF) to give the dibenzylamine A-4. Reduction of A-4 with a reducing agent (for
examplé LIAIH4) in an ethereal solvent (for example diethyl ether or THF) gives
the alcohol A-5.
in the presence of a base (for example sodium hydride or potassium tert-butoxide)
10 and in an inert solvent (for exampie THF, MTBE or DMF), the compound A-5 is
reacted with a compound B, prepared using literature procedures, to give the
compound A-6 where R1, R2, W and R3 are as defined above. Using hydrogen
over a heterogeneous catalyst (for example pailadium hydroxide on carbon), the
compound A-6 is hydrogenated to give the compound A-7 in which R1, R2, W, R3
15  and R12 are as defined above.
Compound A-7 is coupled with carboxylic acid derivatives C in which R4, R5, R6,
R7 and R8 are as defined above. If dicarboxylic acid monoalkylesters C are used,
the coupling is followed by an ester hydrolysis (using, for example, LiOH in )
THF/methanol/water for R8 = methy! or ethyl). This gives compound A-8 in which
20 R1,R2, W, R3, R4, R5, R6 and R7 are as defined above. If dicarboxylic
anhydrides D are used, compound _A-8 in which R1, R2, W, R3, R4, R5, R§ and
'R7 are as defined above is obtained directly.

According to this process, it is possible to synthesize examples 1 to 18.

25 The abbreviations used denote:

Ac acetyl

Bn benzyl

Bu buty}

iBu isobutyl

iBu | tert-butyl
BulLli n-butyllithium

Bz benzoyi



' example LiAIH4) in an ethereal solvent (for example diethyl ether or THF) gives the alcohol A-5. In the
presence of a base (for example sodium hydride Qr potassium tent-butoxide) 10 and in an inert
solvent (for example THF, MTBE or DMF), the co ébound A-5is reacted with a compound B,
prepared using literature procedures, to give the compound A-6 where R1, R2, W and R3 are as
defined above. Using hydrogen over a heterogeneous catalyst (for example palladium hydroxide on
carbon), théZcompound A-Gasbyasieryated to give the compound A-7 in which R1, R2, W, R3 15
and R12 @3(; as defined abeygtoggfgy?ound A-7 is coupled with carboxylic acid derivatives C in which
R4, R5, R6, R7 and R8 are-as defined above. If dicarboxylic acid monoalkylesters C are used, the
coupling i§lf€llowed by an éieriayelr clyi@ispgrioy example, LiOH in THF/methanol/water for R8 =
methyl or yﬂyl). This givesiﬁ%‘engggggfaq& lgh%'ﬁgnjgn% 2, W, R3, R4, R5, R6 and R7 are as
defined above. If dicarboxylic anhydrides D are used, compound A-8 in which R1, R2, W, R3, R4, R5,
R6 and R¥Gye as defined disbiergsmisitianed directly. According to this process, it is possible to
synthesizg‘q)'gamples 1lto ]@B»@W}B%%%p&gﬁviations used denote: Ac acetyl Bn benzyl Bu butyl iBu
isobutyl tBu tert-butyl BuLi n-butyllithi Bz benzoyl 34 Cbz carboxybenzyl Cy cyclohexyl

DMAP 4-N,N-dimethylaminopyridine :

DMF N,N-dimethy!forrhamide

DMSO dimethyl sulfoxide
EA ethyl acetate

EDC N'-(3-dimethylaminopropyl}-N-ethylicarbodiimide x HCI
= ~ electron impact ionization (in MS) |

equiv. 'equivalen‘t _

ESI - electron spray ionization (in MS)

Et ethyl

sat. saturated

h hour

HATU _ O-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium -

hexafluorophesphate

HOBt 1-hydroxy-1H-benzotriazole x H20 _
HPLC high pressure, high performance liguid chromatography
LC-MS liquid chromatography-coupled mass spectroscopy

Me methyl

MS | mass spectroscopy

MsCl methanesulfonyl chioride

MTBE tert-butyl methyl ether

NMR nuclear magnetic resonance spectroscopy

Pd/C palladium on carbon

Ph phenyl

iPr isoprapyl

nPr n-propyl

Rf ~ retention ratio (in TLC)

RT . room temperature



TLE thin-layer chromatography DCI direct chemical ionization (in MS) DCM dichloromethane DHP
2,3-dihydropyran DMAP 4-N,N-dimethylaminopy%%ne DMF N,N-dimethylformamide DMSO dimethyl
sulfoxide EA ethyl acetate EDC N'-(3-dimethylamifiopropyl)-N-ethylcarbodiimide x HCI El electron
impact ionization (in MS) equiv. equivalent ESI electron spray ionization (in MS) Et ethyl sat. saturated
h hour HATU O-(7-azabenzotriazol-1-yi)-N,N,N',N'-tetramethyluronium hexafluorophosphate HOBt
1-hydroxy*1H-benzotriazolesteH2@ HReQihigPpessure, high performance liquid chromatography
LC-MS qut%?\ romatogra’\%éz- I [?‘ oscopy Me methyl MS mass spectroscopy MsCI
methanesu oﬁ;l chloride g gﬁ?‘t@? ﬁ%nﬁé&ﬁﬁﬁéﬁaé? NMR nuclear magnetic resonance
spectroscbpfi Pd/C palladitgiraintydamom@tiypheostidi®r isopropyl

e.g. : for example

It is possible to prepare other compounds by the processes mentioned above.

Building block synthesis of the compounds of the formula D:

5
isoamyi nitrite
HCH ' o
o diethyi ether HC

)‘\/ - \)J\ —— P
! CHO S
. N l\i
O o

MNai
POCI3 O N acetone O AN
— i D . -
N N

i *

Ethyl methyl ketone is reacted with isoamyl nitrite and HCl in diethy! ether, which
gives diacetylmonoxime (G. Buechi, J. Galindo, J. Org. Chem. (1881) 56(8), 2605-
10 2606). This is reacted with m-methylbenzaldehyde and HCI in acetic acid to give
4,5-dimethyl-2-m-tolyioxazole 3-oxide (P.M. Weintraub, J. Me'd_. Chem. (1972)
15(4), 419-420)_. This compound is boiled with phosphoryl chioride in chioroform,
which gives 4-chioromethyl-5-methyl-2-m-tolyloxazole (M.S. Malamas,
R.P. Carlson, D. Grimes, R. Howé!!, K. Glaser, |. Gunawan, J.A. Nelson,
15 M. Kanzelberger, U. Shah, D.A. Hartman, J. Med. Chem. (1996) 39(1), 237-245).
This compound is heated under reflux with sodium iodide in acetone, which gives
4~iodomethyi-5-methyl-2-m—to!yloxazole (A. Zlatkov, P. Peikov,



nPr n-propyl Rf retention ratio (in TLC) RT room temperature 35 Rt retention time (in HPLC) TBAF
tetrabutylammonium fluoride TBAI tetrabutylamr@@nium iodide e.g. for example It is possible to
prepare other compounds by the processes mentioned above. Building block synthesis of the
compounds of the formula D: 5 isoamyl nitrite HCI d diethyl ether 0 HCI CHO W OWN 0 Nal POC13

O\~ aceton h Y, re is gg,t,lgyl ether, which
gives dlai‘)g:e‘?';2 o%m’bt(eI u@éﬁgﬂ%&%’mﬁio 0\1\(%% he Yi(?}é)g% 56(? % %:ﬂ 2606). This is
reacted \@thrm ﬁmh;&%ﬁ@}a&ﬁﬁw,e%ﬁd%@] in acetic acid to give 4,5-dimethyl-2-m-tolyloxazole
3-oxide (P.M. Weintraub, J. Med. Chem. (1972) 15(4), 419-420). This compound is boiled with
phosphoryl chloride in chloroform, which gives 4-chloromethyl-5-methyl-2-m-tolyloxazole (M.S.
Malamas, R.P. Carlson, D. Grimes, R. Howell, K. Glaser, I. Gunawan, J.A. Nelson, 15 M.
Kanzelberger, U. Sha@ . Hartman, J. Med. Chem. (1996) 39(1), 237-245). This compound is
heated under reflux with so/lumlodlde in acetone, which gives

C12H12INO (313.14), MS(ESI): 314 (M+H™).

Analogously to the building block synthesis of 4-ipdomethyl-5-phenyl-2-m-tolyi-
10  oxazole, diacetylmonoxime and m-anisaldehyde gave 4-iodomethyl-2-(3-methoxy-
phenyl)-5-methyloxazoie. |

C12H12INO2 (329.14), MS(ESI): 330 (M+H").

15
Example 1
2-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexylcarbamoyilcyclo-
butanecarboxylic acid



4-iodomethyl-5-methyl-2-m-tolyloxazole (A. Zlatkov, P. Peikov, 36 J. Rodriguez-Alvarez, N. Danchev,
l. Nikolova, J. Mitkov, Eur. J. Med. Chem. Chim. Ther. (2000) 35(10), 941-948): 1 Q N/--5
C12H121NO (313.14), MS(ESI): 314 (M+H"). Analdgously to the building block synthesis of
4-iodomethyl-5-phenyl-2-m-tolyl 10 oxazole, diacetylmonoxime and m-anisaldehyde gave
4-iodomethyl-2-(3-methoxy- phenyl)-5-methyloxazole. 0 N | C12H121N02 (329.14), MS(ESI): 330
(M+H"). 15 Example 1 2-[3-(5-Methyl-2-m-tolyloxazol-4-yt methoxymethyi )cyclohexyl
carbamoyl]cyclo- butanecarboxylic acid 37 H2 Q HO} ¢ N MLOH NH.CI N Q O 0 BnBr UAIH4

K2C03 N {rRa (77 boe 1 socw .
o. NN HOAG \l{‘ Sy MeOK Y TTNH,CH
O O
O . _

05 = of

%o L
K,CO, Hz >‘-_\__1/\O N
Phil PG O

Bndr
K2C03

b

Methyl 3-dibenzylaminocyclohexanoate and benzyl 3-dibenzylaminocyclohex-
anoate |

o
/
X
1%
i
d



KZC03 H2 PhCt O PA/ICONNN .-N~O N o o Methyl 3-dibenzylaminocyclohexanoate and benzyl
3-dibenzylaminocyclohex- anoate K, co, DMF + RT O~ HO 6Bf cx9 N 0.~+ O 6 38 Atroom
temperature, 28.7 g of benzyl bromide and then 33§ of potassium carbonate were added to a
suspension of 9.37 g of methyl 3-aminocyclohexane- carboxylate hydrochloride in 78 ml of DMF. The
mixture was stirred overnight. LCMS control showed that the starting material had reacted completely,

giving a Sak:3,3MbkSPhmathykSrdibsnraipinesyHebexanaria @'?%25? 3<linanzyl-
e (3

aminocyclohexanoate. About 150 ml each of water and MTBE were a to the reaction solution,

the organf@pHRRa e R aERREdD R ePRRSIS hRate DREMSIY R RIRRRIPBR and the

organic pRassSYefe FMIBsRrTiiImOreaniombRRe. Wae Washine wib sheutaRmigimvater and then
with about 50 ml of 10 Saturated NaCl solution, dried over MgSO4 and concentrated. The residue was

dried undeFégueentpbsanrediiabiDg Homting makena 2e5TeRclee MRy 9ving
3-dibgnzylaminpayaipberaneaigr RumardmiRoEYabRINMAR4B3 4 benzyl 3-dibenzyl-

aminocyclohexanoate. About 150 ml each of water and MTBE were added fo the
reaction solution, the organic phase was separated off, the agueous phase was
extracted again with MTBE and the organic phases were combined. This organic
phase was washed with about 100 mi of water and then with about 50 m! of
10 saturated NaCl solution, dried over MgSO4 and concentrated. The residue was
dried under reduced pressure, giving 23 g of the mixture as an oil. LCMS:
Methyl 3-dibenzylaminocyciohexanoate: Rt = 1.243 min; C22H27NO2 (337.47),
LCMS (ESH): 338 (MH").
Benzyl 3-dibenzylaminocyclohexanoate: Rt = 1.512 min; C28H31N02 (413.56),
15  LCMS (ESI): 414 (MH").

3-Dibenzylaminocyclohexylmethanoi

Q @ LIAIH, | i
ELO
O L j\ y 0°C Q
Op\w) . o N HO\/Q\N/
RNy

7N\

e e

At 0°C, 23 g of a 1:3.5 mixture of methyl 3-dibenzylaminocyclohexanoate and
20  benzyl 3-dibenzylaminocyciohexanoate were added dropwise {o a suspension of
4.4 g of LiAlH4 in 250 mi of diethyl ether. The suspension was stirred at 0°C for 2 h
and then quenched using 2 mi of EtOAc, and 10 ml of 10N KOH were added. 50 ¢
of MgSQO,4 were then added and the suspension was filtered. The residue was
digested with EtOAc for 2 h and filtered again. The filtrate was concentrated, giving
25  the product as an ocil. C21H27NO (309.46), LCMS (ESI): 310.2 (MH™), | |

Dibenzyl-[3-(5-methyi-2-m-tolyloxazol-4-yimethoxymethylcyclohexyllamine



LCMS (ESI): 338 (MH'). Benzyl 3-dibenzylaminocyclohexanoate: Rt = 1.512 min; C28H31 NO2
(413.56), 15 LCMS (ESI): 414 (MH"). 3-Dibenzylaminocyclohexylmethanol LiAIH4 Et20 O J 0C NJ
HO~ + ONi 0-16 AtO0C, 23 g of a 1:3.5 mixture®® methyl 3-dibenzylaminocyclohexanoate and 20
benzyl 3-dibenzylaminocyclohexanoate were added dropwise to a suspension of 4.4 g of LiAIH4 in
250 ml of diethyl ether. The suspension was stirred at OC for 2 h and then quenched using 2 ml of
EtOAc, and 10 ml of 1 ON KOH were added. 50 g of MgSO4 were then added and the suspension
was filtered. The residue was digested with IlEtOAc for 2 h and filtered again. The filtra
concentrated, giving 25 the gfoduct as an m%(f%;lZ?NO (309.46), LCMS (ESI);.310.2(M

gof

Dibenzyl-[3-(5-methyl-2-m-tQ azol-4-yl methoxymethydogyelohexylla m ine Qr N¥ 5. O g of
KOtB@waere initially_eharged in RhCl,/and 7.59 g of
re and under
as added, and

3-dibenzylaminocyq ylmethanol and 1.7
4-iodomethyl&:-meth p-tolyloxazole wer a litié at a time. At room tempera
an atmosphere of argon, the 5 mixtur& was stirfed for 2 days. Angth .0 g of

stirring of the mixture was pried. The r was then compléte. #or wd
O

5.0 g of 3-dibenzylaminocyclohexylmethanol and 1.72 g of KOtBu were initially
charged in PhCl, and 7.59 g of 4-iodomethyl-5-methyl-2-p-tolyloxazole were added
a littie at a time. At room temperature and under an atmosphere of argon, the
5 mixture was stirred for 2 days. Another 1.0 g of KOtBu was added, and stirring of

the mixture was continued. The reaction was then complete. For work-up, water
and MTBE were added, the phases were separated and the orgénic phase was
washed with water and sat. NaCl solution, dried over MgS0,4 and concentrated.
Chromatography of the residue on silica gel (heptane/ethyl acetate 10:1 — 3:1)

10 gave7.0gof dibenZyi—[3—(5-methyi-2—m-—to!y§oxazoi—4~yimethoxymethy!)—
cyclohexyllamine as a-brown oil. C33H38N202 (494.68), LCMS (ES!): 495.3 -
(MH™).

. 3~(5-Methy!~2—m-totyioxazoiné%myimethoxynﬁethyl)cyclohexyiamine and benzyl-[3-(b-
15 methyl-2-m-folyloxazol-4-yimethoxymethyl)cyclohexyllamine

\(EO\Q\N/ \(‘[O\,/\O\ \/O\

= = —

O ‘//N . | | 0 /N \f\/w Q)
\_/ | N/



and MTBE were added, the phases were separated and the organic phase was washed with water
and sat. NaCl solution, dried over MgSO4 and concentrated. Chromatography of the residue on silica
gel (heptane/ethyl acetate 10:1 -> 3:1) 10 gave 74(g of
dibenzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl) cyclohexyilamine as a-brown oil.
C33H38N202 (494.68), LCMS (ESI): 495.3 - (MH").

ety 2 b o ey RS b o B B S SHEIRE ~ 0.1 a0

ethoxymethyl)cyclohexyl]lami

7.0 g of diserezgligsasadéthiNO-mleiis@bblangrrtadiymeapieycléiekymmadeedefdissolved in
100 ml of Met, gad palladiun/caReaddd esas-adses I hs nabivaR iasRisrstkaa hydrogen

pressure of 5 bar and at room temperature overnl%ht. For work-up, the catalyst was filtered off and the
filtrate wa@@%@bhrﬁﬁﬁtwrkmﬁdg@e@@g%ﬂ’aaﬁg tRAhAfoantHiefbisalepupsted by preparative

HPLG, 9i@aac%&%@d%ﬁ-@5%—%—.@1@%@@%@-'54@%%nw're%é)s%@twwmine and 0.5 g of

benzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy- mg’;{zl cyclohexyllamine as brown oils.
3-(5-Methptepanaiba dB k6l Biinath Qrﬁéwbyd% Airiplslcaspaabsnuethoymathsh)-Lcvms

(ESI): 31%2§/M6h+é:2ﬁ§ﬂﬁb{l§[§ﬁé'@?§ Wrds WQ%@M&%@QW%W%%%Q@MR@MWi“ei
C26H32N202 (404.56): LCMS (ESI): 405 (MH+). 2-[3-(5-Methyl-2-m-tolyloxaZo(-4-yi methoxymethyl
)cyclohex{iedmaie YR8 @8 REeWbOlic acid

3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexylamine: C19H26N202

10 (314.43), LCMS (ESI): 315 (MH")..
Benzyl-[3-(5-methyi-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyllamine:
C26H32N202 (404.56): LCMS (ESI): 405 (MH™).

2-[3-(5-Methyl-2-m-tolyioxazol-4-yimethoxymethyl)cyclohexylcarbamoyl]cyclo-
15 butanecarboxylic acid

e O O
]/O\Q\N + v_» %JJMN/“\/O NJJW:V)LO

50 mg of 3-(S—methyl-E—m—tolyioxazot—4-y1methoxymethyl)cyciohexylamine were
dissolved in 0.97 mi of DMF, and 32 mg of triethylamine were added. 22 mg of cis-
20 cyclobuténé—'i .2-dicarboxylic anhydride were then added, and the solution was
stirred at RT overnight. The solution was purified directly by HPL.C, which gave
| 36 mg of 2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylcarbamoyl]-
cyclobutanecarboxylic acid. C25H32N205 (440.54), MS (ESI): 441 (MH™).

25 Example 2:
2,2-D'ime’fhyi-N-[3-(5~methyf-2-m-t0|yioxazoi-4-ylmethoxymethyt)cyclohexyl]succin-
amide



p 0.pJaN + 0 N~ 50 mg of 3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylamine were
dissolved in 0.97 ml of DMF, and 32 mg of triethylamine were added. 22 mg of cis 20
cyclobutane-1,2-dicarboxylic anhydride were therdaldded, and the solution was stirred at RT overnight.
The solution was purified directly by HPLC, which gave 36 mg of
2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexylcarbamoyl]- cyclobutanecarboxylic acid.
C25H32N205 (440.54), MS (ESI): 441 (MH1). 25 Example 2: _

ethoxymethyl )cyclohexyl] su ccin- amide 41 O O ~

~NdNd 0/Amalgogously toithe reaction conditions of example ¥, 3-(5-methyl-2-m-tolyloxazol-
4-ylmethoxyn jcyclahexylamingyand 2/2-di ylsusginic

hydride give 2,2 5
dimethyi-N-[ Methyl-2dm-tolytoxazot-4-ylmsthoxybhethyl)eyclohgxyl]succin- amide. C25H34N205
(442.56), MS/(ESI): 443 (MH"). Example 3: O
2-Phenyl-N-[3-(5-methyl-2-m-tolyloxazol-4-yImethoxymethyl)cyclohexyl]succin- 10 amide O 1~ ~ N it O
Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-

4-ylmethoxymethyl)cyclohexylamine and 2-phenylsuccinic anhydride give
Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-

4-yimethoxymethyl)cyclohexylamine and 2,2-dimethylsuccinic anhydride give 2,2-
5  dimethyl-N-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyl]succin-
amide. C25H34N205 (442.56), MS (ESI): 443 (MH").

Example 3:
2-Phenyl-N-[3-(5-methyl-2-m-tolyloxazol-4-ylimethoxymethyl)cyclohexyl}succin-

10  amide

Analogously to the reaction éonditions of exampie 1, 3-(5-methyl-2-m-tolyioxazoi-

4-ylmethoxymethyl)cyclohexylamine and 2-phenylsuccinic anhydride give

‘2-phenyl-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyciohexyijsuccin-
15  amide. C29H34N205 (490.60), MS (ESI): 491 (MH™).

‘Example 4:
2-[3-(5-Methyi-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexylcarbamoylicyclo-

hexanecarboxylic acid

SGVSN S
O LI
20 ' . _



-2-phenyl-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl )cycl ohexyl]su cci n 15 amide.
C29H34N205 (490.60), MS (ESI): 491 (MH+). Example 4:
2-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxymethy)2yclohexylca rbamoyl]cyclo- hexanecarboxylic acid
0000 NN 2042 Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-ylmethoxymethyl)cyclohexylamine and cis-cyclohexane-1,2-dicarboxylic anhydride give
2-[3-(5-methiba-maiolvioxpzaldaimetipurmatubercinbsavt srbamanieycloherapgaadioxylic acid.
C27H36N O(ﬂ%‘é?isgogfgoﬁﬁ% Fé%?)@fégs ?M'H'). Exam%{l?éﬁsz 2,2,&,3-Tetr2§| _
uoro-N-[34{SHmetihyizrrattyhtyciobRaye misth Gt thGy /o RIRNE1] sedsaapiddio 0 F F\ OJaN~y~ f
O N ~x~ %%l}e ri(% ﬁ;Qr@Q@Qg@%ﬁ%ﬁ?ﬂﬁﬁﬁﬁgﬂkﬁ?&%@ﬂﬁé_’cﬁ%’@ﬁi@\%ﬂé}c clohexyl-
-2-m-tolyloxazol- :

3-(5-methy -y methoxymethyl)cgclohexylam|ne and 2,2,3,3-tetrafluorosuccinic

anhydrideaiveng(Rysiehexinecarpmyicrastiy C2 A EN8RE it a8 MeMex(rRithdBRyclohexyl]-
succ@aﬁ%ﬁZSHZGMNZOS (486.47), MS (ESI): 487 (MH4). 15 Example 6:

- Example 5:
2.2,3,3-Tetrafluoro-N-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyljcyciohexyl-

succinamide

Ol DA

10 _
Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-yimethoxymethyl)cyclohexylamine and 2,2,3,3-tetrafluorosuccinic anhydride give
2.2 3,3-tetrafluoro-N-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethylcyclohexyl]-
succinamide. C23H26F4N205 (486.47), MS (ES!): 487 (MH").

15

Example 6:
(S)—2—Benzyioxyca'rbonylamino—N—[3~(5—methyi-z-m-t'olyloxazoi-4~ylmethOXy-
methylcyclohexyl]succinamide

Chiral

: e ae
@NLQ\/QNMEO

20  Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-yimethoxymethyljcyclohexylamine and (S)-2-benzyloxycarbonylaminosuccinic
anhydride give (S)-?-benzyioxycarbony!a mino-N-[3-(5-methyi-2-m-tolyloxazol-4-
yimethoxymethyl)cyciohexyl]succinamide. C31H37N307 (563.66), MS (ESI): 564
(MH™).



-(S)-2-Be nzyloxycarbonyla m ino-N-[3-(5-methyl-2-m-tolyloxazol-4-ylm ethoxy- methyl)cyclohexyl]su
ccina mid e Chiral 0 N O 20 Analogously to the reaction conditions of example 1,
3-(5-methyl-2-m-tolyloxazol- 4-ylmethoxymethyl)cyglohexylamine and
(S)-2-benzyloxycarbonylaminosuccinic anhydride give
(S)-2-benzyloxycarbonylamino-N-[3-(5-methyl-2-m-tolyloxazol-4-

ylmethogmeth ‘] c¥glohexyl]succinamide. C31 H37N307 (563.66), MS (ESI): 564 (MH-). 43 Example
7. 2-[3-( K?I%Wlé -m-tolyloxazol-4-ylmethoxymethyl )cyclohexylcarbamoyl]cyclo- propanecarboxylic
acid N' Q2 3NSioiatityb Amatogdushr td-thetreethivayoosidivipopcseanaaibamoylicyclo-
3-(5-metré¥l-2-m- é)l%g)xa%lol- 4-.Eflmethoxymethyl)cyclohexylamine and

cis-cyclo r88§ﬁg- -8?%&)8%/ ic anhydride give

2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl)cyclohexyl- carbamoyl]cyclopropanecarboxylic acid.
C24H30N205-426.52), MSHESI): 427 (MH Example 8: O

2-[3-(5-Meth 0 Qxaz\ I-4-yI|3ethox | Y)ceyclghexylca rbamoyl]cyclo- pentanecarboxylic acid
07000 N N N0

5  Analogously to the reaction conditions of exampie 1, 3-(5-methyl-2-m-tolyloxazol-
4-yimethoxymethyl)cyclohexylamine and cis-cyclopropane-1,2-dicarboxylic
anhydride give 2-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyl-
carbamoyl]cyclopropanecarboxylic acid. C24H30N205 (426.52), MS (ESI): 427

(MHY, |
10
Example 8:
2-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxymethyi)cyciohexyicarbamoyljcycio-

pentanecarboxylic acid

15 Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-yimethoxymethyl)cyclohexylamine and cis-cyclopentane-1,2-dicarbaxylic
anhydride give 2-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyl-
carbamoyl]cyclopentanecarboxylic acid. C26H34N205 (454.57), MS (ESI): 455
(MH"). |

20
Example 9: _

2-{Benzyl-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxymethyl)cyclohexyljcarbamoyl}-

cyclobutanecarboxylic acid



15 Analogously to the reaction conditions of example 1, 3-(5-methyl-2-m-tolyloxazol-
4-ylmethoxymethyl)cyclohexylamine and cis-cyclopentane-1,2-dicarboxylic anhydride give
2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl¥§clohexyl- carbamoyl]cyclopentanecarboxylic acid.
C26H34N205 (454.57), MS (ESI): 455 (MH-). 20 Example 9:
2-{Benzyl-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxymethyl )cyclo hexyl]ca rbamoyl}-
cyclobutanecarboxylic acid 44 -O ljo ~N Analogously to the reaction conditions of example 1,
ethyl)éyclohexyljamine and cis-cyclobutane-1,2-
-2-m-tglyloxazol

ic-agid. C%H38N205 (530.67), MS (ESI):
loxdzol-4-ylmethoxymethyl]cyclohexyl}-2,

yImethoxymethyl]cyclohexyl}-Z,2-dimethylsuccinamide. C25H34N206 (458.56), MS (ESI): 459 (MH").
Example Akaocakly(&Methexkabamahaies ipssaehdiy mefbexyostmisyeionex}-2-
| tolyloxazol-4-yimethoxymethyl)cyclohexyljamine and cis-cyclobutane-1,2-
dicarboxylic anhydride give 2-{benzyl-[3-(5-methyl-2-m-tolyloxazol-4-
5  ylmethoxymethyl)cyclohexyljcarbamoyl}cyclobutanecarboxylic acid. C32H38N205
(530.67), MS (ESI): 531 (MH™).

Example 10: |
N«{S-[Z-(&Methoxyphenyl)—5—methyl0xazol—4~ylmethoxymethyi]cyclohexyi}-2,2-
10 dimethylsuccinamide

Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl}-5-
methyloxazol-4-yimethoxymethyljcyclohexylamine and 2,2-dimethylsuccinic
anhydride give N-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
15 yimethoxymethyllcyclohexyl}-2,2-dimethylsuccinamide. C25H34N206 (458.56),
MS (ESI): 459 (MH").

Example 11:
N-{3~[2-(3-Methoxyphenyl}-5-methyloxazol-4-yimethoxymethyljcyclohexyl}-2-

20 phenylsuccinamide



20 phenylsuccinamide 45 /O\N O O~O ~~a N O O Analogously to the reaction conditions of
example 1, 3-[2-(3-methoxyphenyl)-5- methyloxazol-4-yImethoxymethyl]cyclohexylamine and
2-phenylsuccinic anhydride give 45
N-{3-[2-(3-methoxyphenyi)-5-methyloxazol-4-ylmethoxymethyl]cyciohexyl}-2 5 phenylsuccinamide.
C29H34N206 (506.60), MS (ESI): 507 (MH'"). Example 12:
2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yl methoxymethyl] cyclohexyl-
carbamoyl}cyclolexanecarboxylic acid 0---/f O | OMe N 116 10 Analogously to the reaction

Analogously to the reaction conditions of example 1, 3-{2-(3-methoxyphenyl}-5-

methyloxazol-4-ylimethoxymethyljcyclohexylamine and 2-phenylsuccinic anhydride

give N~{3~[2-(3~me‘thoxyphenyi)-S-methyioxazoi—éi-ylmeth0Xymethyi]cyctohexyi}-—2~
5 phenylsuccinamide. C29H34N206 (506.60), MS (ES): 507 (MH™). |

Exampie 12:
2-{3-{2-(3-Methoxyphenyl)-5-methyloxazol-4-yimethoxymethyllcyciohexyl-

carbamoyl}cyclohexanecarboxylic acid

\ O\\/ |
/ N N\ )w . 'Q
- N N o YQ
DMGQ—/< “O\/L\/i\

N

10
Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-

methyloxazol-4-yimethoxymethvijcyclohexylamine and cis-cyclohexan-1,2-

dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-

yimethoxymethyljcyclohexyicarbamoyl}cyclohexanecarboxylic acid. C27H36N206
15 (484.60), MS (ESI): 485 (MH").

Example 13:
2,2,3,3-Tetrafluoro-N-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-yimethoxy-
-methyllcyciohexyl}succinamide



O NFF OMe O NII-tlO F F Analogously to the reaction conditions of example 1,
3-[2-(3-methoxyphenyl)-5- methyloxazol-4-ylmethoxymethyi]cyclohexylamine and cis-2,2,3,3-
tetrafluorosuccinic anhydride give 2,2,3,3-tetrafluot6-N-{3-[2-(3-methoxyphenyl)-5 5
methyloxazol-4-yImethoxymethyl]cyclohexyl}succinamide. C27H36N206 (484.60), MS (ESI): 485
(MK"): Example 14: (S)-2-Benzyloxycarbonylamino-N-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4- 10
ylmethoxymethyl]cyclohexyl}succinamide Chiral; NONOO N -v 1120 Analogously to the
reaction conditions of exam -[2-(3-methoxyphenyl)-5-

cyclohexylamlne and (S)-2- benzyloxycarbonylaminosuccinic

et | oxymethyl]dyclohexyl}succin- amide. C31H37N308
(579. 65) MS (ESI): 580 (MH"). Exapmple 1 henyd)-5-methyloxazol-4-yl
methoxymeﬂ:f yclohexyl- 20 carbamoy opropahecarbpxylic dtid 47 O

Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-
methy!oxazol-él-y&methox;/methyi]cyciohexyiamine and cis-2,2,3,3- _
| tetraflucrosuccinic anhydride give 2,2,3,3-tetrafluoro-N-{3-[2-(3-methoxyphenyl)-5-
5  methyloxazol-4-yimethoxymethyljcyciohexyl}succinamide. C27H36N206
(484.60), MS (ESI): 485 (MH).

Example 14: _
(S)-2-8enzyioxyCarbonylamino~N«{3-—{2—(3—methoxyphenyl)—5-methyloxazoi-4-
10 yIméthoxymethyl]cyclohexyl}succinamide

Chiral

o—"" | 0

o |
VeV s
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Analogously to the reaction conditions of example 1, 35[2-(3~methoxyphenyi -5~
methyloxazol-4-yimethoxymethyljcyciohexylamine and (S)-2-
benzyloxycarbonylaminosuccinic anhydride give (S)-2-benzyloxycarbonylamino-N-

15 {3—[2-(3-meth0xypheny!)—S-methyioxaiol-zl—ylmeth'oxymethyl]cyciohexyi}succin-
amide. C31H37N308 (579.65), MS (ESI): 580 (MH").

Example 15:
2-{3-[2-(3-Methoxyphenyl}-5-methyloxazol-4-yimethoxymethyijcyciohexyl-
20 carbamoyllcyclopropanecarboxylic acid



N 0 OO OMe O N-~~ "0 Analogously to the reaction conditions of example 1,
3-[2-(3-methoxyphenyl)-5- methyloxazol-4-ylmethoxymethyllcyclohexylamine and cis-cyclopropane-
1,2- dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4 5
ylmethoxymethyl]cyclohexylcarbamoyl}cyclopropanecarboxylic acid. C24H30N206 (442. 52) MS
(ESI): 443 (MH+). Example 16: 2-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yl
methoxymethyl]cyclohexyl- 10 carbamoyl}cyclopentanecarboxyl|c acidOANINOO,~0O O'~aN
Analogously to the reactio ions of example 1, 3-[2-(3-methoxyphenyl)-5-

[lcyclohexylamine and cis-cyclopentane-1,2- dlcarboxyllc anhydride

give 2-{3-[2-(

(ESI): 471 (M
methoxym C
Analogously to the reaction conditions of example 1, 3-[2-(3-vhethoxyphenyl)-5-

methyloxazol4y|metho meth cloh amln and cis-cyclgbutane-1.2- dicarboxylic anhydride
give 2-{3f9 _ ‘?‘lyﬁ- 1 Qtﬁ?/ ouE 4?? exampe% 9,?[5_?? e‘%oxyp yﬂ%

ylmethoxmﬂwﬂmatﬂh@mﬁaﬁbaquwm@qmnmamuds@r@ﬁwmﬁe-1 2-
| ~ dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl}-5-methyloxazol-4-
5  yimethoxymethyl]cyclohexylcarbamoyl}cyclopropanecarboxylic acid. C24H30N206
(442.52), MS (ESI): 443 (MH™).

Example 16:
' 2-{3-2-{3-Methoxyphenyl)-5-methyloxazol-4-yimethoxymethyljcyciohexyl-

10  carbamoyl}cyclopentanecarboxylic acid

Analogously to the reaction conditions of exampie 1, 3-[2-(3-methoxyphenyl)-5-
methyloxézo!—éi»ylmethoxymethy!]cyciohexy!amine and cis-cyclopentane-1,2- |
dicarboxylic anhydride give 2-{3~[2~(3-methoxyphenyl)-5-methyloxazol-4-

15  vimethoxymethyllcyciohexylcarbamoylicyclopentanecarboxylic acid. C26H34N206
(470.57), MS (ESI): 471 (MH™).

Example 17:
2-{3-[2-(3-Methoxyphenyl)}-5-methyloxazol-4-yimethoxymethyl]cyclohexyl-

20 carbamoyl}cyclobutanecarboxylic acid



(456.54), MS (ESI): 457 (MHO). Example 18: N-{3-[2-(3-Methoxyph
enyl)-5-methyloxazol-4-ylmethoxymethyl]cyclohexyl}- 10 succinamide IN i1 OMe 0" Q O Analogously
to the reaction conditions of example 1, 3-[2-(3-metBoxyphenyl)-5-
methyloxazol-4-yImethoxymethyl]cyclohexylamine and succinic anhydride give N- 15
{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-ylmethoxymethyl]cyciohexyl} succinamide. C23H30N206
(430.51), MS (ESI) 431 (MH+). WO 2006/018116 49 PCT/EP2005/008282 We claim: 1. A compound
of the formula V\,Q R4R6Y_"OR2[\Ring AIR12R5R7 0 5iin which: Ring A is
(C3-C8)-cycly ediyl. or {C3-C8)-cycloalkenediyl, where in the cycloalkanediyl or cycloalkenediyl
rings one or K arbomq to 10 pe replaged by oxygen atoms; R1, R2 independently of one

another are H, F, Cl, Br, CF3, %CFS b)- alkyl, O-(C1{C6)-alkyl, SCF3, SF5, OCF2-CHF2,
(C6-CfO)-aryh, (C6-C10)-aryloxy; ; 2tggether with the phenyl, pyridine,
1-H-pyrrole, trhophene orfuran ring are fused partial turated or unsaturated, bicyclic

(C6-C10)-aryl,

Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-
methyloxazol-4-ylmethoxymethyljcyclohexylamine and cis-cyclobutane-1,2-
dicarboxylic anhydride give 2-{3-[2-(3-methoxyphenyl)-5-methyloxazol-4-

5 yImethoxymethyi]cyciohexyicarbamoyl}cyciobutanecarboxyiic acid. 025H32N206'
(456.54), MS (ESI): 457 (MH™).

Example 18:
N-{3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yimethoxymethyljcyclohexyl}-

10 succinamide

O
N1
~ O
OMe O N \/\”/O

Analogously to the reaction conditions of example 1, 3-[2-(3-methoxyphenyl)-5-
methyloxazol-4-yimethoxymethyljcyclohexylamine and succinic anhydride give N-

15 {3-[2-(3-methoxyphenyl}-5-methyloxazol-4-yimethoxymethyljcyclohexyl}-
succinamide, C23H30N206 (430.51), MS (ES!): 431 (MH™).



(C5-C1 1)-heteroaryl; R3 is H, (C1-C6)-alkyl, (C3- C8) cycloalkyl, (C1-C3)-alkyl-(C3-C8) 20 cycloalkyl,

phenyl, (C1-C3)-alky]- yl, (C5-C6)-heteroaryl, -C3)- alkyl-(C5-C C3)-alkyl
which is % aﬁgﬁﬁiﬁ)ffubstltuted by F; W is CH; ,|f 0=1; 25 W -is C§&St}?§5%8#% %%]% Xis
(C1-Ce6)-alkanediyl, where in the alkanediyl group one or more carbon atoms may be replaced by
oxygen atoms; Y is CO, SO, S02; 5 nis0-2; R4 is H, F, (C1-C6)-alkyl; 10 R5is H, F, (C1-C6)-alkyl;
R6 is H, B/ ¢Q1a@6)- aIkyI R5 and R6 together with the carbon atoms that carry them are (C3-C8)- 15
cycloalkape-1,2; d| r'@ @ l, (C2 C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl,
0O-(C2-C6) alkeny P(?ES 6?% alkyn ﬁ é -C8)-cycloalkyl, (C6-C10)- aryl, (C5-C11)-heteroaryl,
0-(C3-C8)-cycloalkyl, 0-phenyl, NR1OR11 20 which may be substituted by O-(C1-C6)-alkyl,
0O-(C2-C6)-alkenyl, O-(C2-C6)-alkynyl, O-(C3-C8)-cycloalkyl, O-phenyl, O-(C5-C11)- heteroaryl, and
where (C3-C8)-cycloalkyl, phenyl, (C5-C11)-heteroaryl may additionally be substituted by
(C1-C6)-alkyl, unsubstltuted or fully or partially substituted by F, O-(C1-C6)-alkyl, unsubstituted or fully

or 25 partially subshtly @/ F, ClI, gr |, OFF , CO-(C1- C6) a&(é/l
Ring A
R'?E

o)
R
R7 o
5 | ‘

in which:

Ring A is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloatkenediyl, where in the
| cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms

10 may be replaced by oxygen atoms;

R1,R2 independently of one another are H, F, Cl, Br, CF3, OCF3, (C1-C6)-
a!ih(yi, O-(C1-C6)-alkyl, SCF3, SF5, OCF-CHF,, ((’_‘:6—C1¢O)~aryl,
(C6-C10})-aryloxy, OH, NOy; or _

15 R1and R2 together with the phenyl, pyridine, 1-H-pyrrole, thiophene or furan ring
are fused, partially saturated or unsaturated, bicyclic (C6-C10)-aryl,
(C5-C11)-heteroanyl;

R3 . is H, (C1-CB)-alkyl, {(C3-C8)-cycioalkyl, (C1~C3)~a-li_<y1-(CS-C8)-
20 cycloalkyl, phenyl, (C1-C3}-alkyl-phenyl, (C5-C8)-heteroaryl, (C1-C3)-
alkyl-(C5-C6)-heteroaryl or (C1—C3)-aik§l which is fully or partially
substituted by F;

W is CH, N, ifo=1;
25
W ~i_s 0,35, NR8,ifo=0;



CO-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl, C(O)-O-(C1-C6)-alkyl, C(O)-O-(C6-C10)-aryl,
C(0)-O-(C5-C1 I )-heteroaryl, SO2-(C1-C6)- alkyl5§02-(C6-C10)-aryl, S02-(C5-C1 | )-heteroaryl, it
being possible for alkyl, aryl and heteroaryl to be further substituted by (CI-C6)-alkyl 30 or phenyl; 51
R6 and R7 together with the carbon atom that carries them are (C3-C8)- cycloalkane-1,1-diyl; R8 is H,
(C1-C6)-alkyl; 5 R9is H, (C1-C6)-alkyl which is unsubstituted or substituted by phenyl, phenyl; R10 is

H, (C1-Cg)-alkyl, pheny -(C1-C6)-alkyl, CO-( CO- 10 (C1-C6)-alkyl-(C6-C10)-aryl,
CO-(C5-C11)-hetero JF}%{%%I ke @@M{%ﬁf&f{&ﬁ@)- qne &g%ﬂ- BRE1%) ARE
C(0)-0-(C6-C10)-argarGiR)a@riE5n b piprasad, 508G bCAboalkyl, S02-(C1-C6)-alkyl-
(C6-C10)-aryl, S02-(CI-C6)-alkyl-SO2-(C1-C6)-alkyl, S02-(C6-C10)- aryl, S02-(C5-C11)-heteroaryl, it
being possible for alkyl, aryl and 15 heteroaryl to be further substituted by (C1-C6)-alkyl or phenyl.
R11 is HY(C1-C6)-alkyladhichos saskbstituted or substituted by phenyl, phenyl; 20 R12 is H, benzyl;
or a physiologically acceptable salt. 25 2. A compound of the formula | as claimed in claim 1 where:

Ring A is (C3-C8)-cycloalkanediyl or (C3-CB)-cycloalkenediyl, where in the cycloalkanediyl or
cycloalkemiediyl rings igrie-carbon atom may be replaced by an oxygen atom; 30

R4 is H, F, (C1-C8)-alkyl;
10 RS is H, F, (C1-C8)-alkyt;
RS “is H, F, (C1-C8)-alkyl;

R5 and R6 together with the carbon atoms that carry them are (C3-C8)-
15 ' cycloalkane-1,2-divi; '

R7 is H, (C1-CB)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyt, O-(C1-C8}-alkyl,
O-{C2-CB)-alkenyl, O-(CZ-CS)-aEkynyi, (C3-C8)-cycloalkyt, (C6-C10)-
aryl, (C5-C11)-heteroaryl, O-(C3-C8)-cycloalkyl, O-phenyl, NR10R11

20 which may be substituted by O-(C1-C6)-alkyl, O-(C2-C6)-alkenyi,
O-(C2-CB}-alkynyl, O-(C3-C8)-cycioalkyl, O-phenyl, O-(C5-C11)-
heteroaryl, and where (C3-C8)-cycloalkyl, phenyl, (C5-C11 »-heteroaryl
may additionally be substituted by {C1-C6)-alkyl, unsubstituted or fully
or partially substituted by F, O-(C1-C6)-alkyl, unsubstituted or fully or

25 partially substituted by F, Cl, Br, I, OH, NR10R11, CO-(C1-Cé&)-alkyl,
CO-(C6-C10})-aryl, CO-(C5-C11)-heteroaryt, C(O)-O-(C1-C8)-alkyl,
C(O)-O-(CB6-C10}-aryl, C(O}-O-(C5-C11)-heteroaryl, SO;&(C‘E-CG)—
alkyl, 502+(C6-C10)-aryl, SO-(C5-C11)-heteroaryl, it being possible
for alkvl, aryl and heteroaryl to be further substituted by (C1-C6-alkyl

30 ' or phenyl;



52 Xis (C1-C6)-alkanediyl, where in the alkanediyl group the C1 or C2 carbon atom (with respect to
Ring A) may be replaced by an oxygen atom; 5 or a physiologically acceptable salt. 3. A compound of
the formula | as claimed in claim 1 or 2 where 10 Rifis 3-(C1-C4)-alkyl, 3-0-(C1-C4)-alkyl; R2 is H; R3
is (C1-C4)-alkyl; 15 W is CH,ifo=1; Xis CHZ-O-CHZ; 20nis1;R4isH,F; R5isH, F; 25 R6is H, F;
R5 and R6 together with the carbon atom that carries them are (C3-C8)- cycloalkane-1,2-diyl; or 30 R7
is H, F, (CREepdIk, tpbetiyer Nith@) cariapioatbr b hR S et R 1 és(B 3088ryl. 5 4. A
pharmaceutical, comp@;}@ggegn%r_m?@i ompounds of the formula | as claimed in one or more of
claims 1 to 3. 5. A pharmaceutical, comprising one or more compounds of the formula | as claimed in
one or more of claims 1 to 3 and one or more active compounds having

R8 is H, (C1-C6)-alkyl;
5
RO is H, (C1-C6)-alkyl which is unsubstituted or substituted by phenyl,
phenyl;
R10 is H, (C1-C6)-alkyl, phenyl, CO-(C1-C8)-alkyl, CO-(C6-C10)-aryl, CO-
10 (C1-C6)-alkyl-(C8-C10)-aryl, CO-(C5-C11)-heteroaryl, C(0)-0-(C1-
C6)-alkyl, C(0)-0O-(C1-C6)-alkyl-(C8-C10)-aryl, C(O)-O-(C6-C10)-aryl,
C(0)-0O-(C5-C11)-heteroaryl, SO.~(C1-C6)-alkyl, SO.-(C1-C8)-alkyl-
(CB-C10)-aryl, SO-(C1-CB)-alkyl-SO~(C1-CB)-alkyl, SO»-(C6-C10)-
aryl, SO»-(C5-C11)-heteroaryl, it being possible for alkyl, aryl and
15 heteroaryl to be further substituted by (C1-C6)-alkyl or phenyl,
R11 is H, (C1-C6)-alkyl which is unsubstituted or substituted by phenyi,
phenyt;
20 R12 is H, benzyi;
or a physiologically acceptable salt.
25 2 A compound of the formula | as claimed in claim 1 where:

Ring A is (C3-Cg)-cycloalkanediyl or (C;-Cg)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediy! rings one carbon atom may be

replaced by an oxygen atom;
30



10 favorable effects on metabolic disorders or diseases associated therewith. 6. A pharmaceutical,
comprising one or more compounds of the formula | as claimed in one or more of claims 1 to 3 and
one or more antidiabetics. 15 7. A pharmaceutical, c@nprising one or more compounds of the formula
| as claimed in one or more of claims 1 to 3 and one or more lipid modulators. 8. The use of the
compounds of the formula | as claimed in one or more of claims 1 to 3 in the preparation of a
medicament for the trert@mGBIdAtkR gy evtiore of diso wikemetithiegiaity ahisl Oretabolism and
glucose utilization disordergs. 9..The use of the co unds of the formula | as claimed in one.or more
of claims 1 to 3 in the Bra(arpgpaﬁgo of“fglE é%?@aﬁ%%ﬂ‘ﬁgmékr%mﬁtf%%{}? ?ﬁ@@%&?'&)f disorders
where insulin resistancatmvolved. 10. The use of the compounds of the formula | as claimed in one
or more of claims 1 to 3 in the preparation of a medicament for the treatment and/or prevention of
diabetes mellitus and its sequelae. 30 11. The use of the compounds of the formula | as claimed in
one ordmorercd iyisisdgtoadiyrathe pratplaratitin of a medicament for the treatment and/or prevention
of dysiipidemias and their 54 sequelae. 12. The use of the compounds of the formula | as claimed in
one or more of claims 1 to 3 in the preparation of a medicament for the treatment and/or 5 prevention
of states asksociatédonitipmetdbeflihsyomiizel 48 claieneseiniibarcdampduntiees claimed in one or
more of claims 1 to 3 in combination with at least one further active compound in the preparation of a
medicament for the treatment and/or prevention of disorders of the fatty acid 10 metabolism and
glucose utilization disorders.

10 R1 is 3-(C1-C4)-alkyl, 3-O-(C1-C4)-alkyl;
R2 is H;
R3 is (C1-C4)-alkyl;
15
W isCH,ifo=1;
X is CHQ-O-CHQ;
20 n is 1;
R4 isH, F;
R5 isH, F;
25
R6 isH, F;

RS and R6 together with the carbon atom that carries them are (C3-C8)-
cycloalkane-1,2-diyl; or
30
R7 is H, F, (C1-CB)-alkyl, phenyl, NH-C(0)-O-CH2Ph;



14. The use of the compounds as claimed in one or more of claims 1 to 3 in combination with at I(_aast
one further active compound in the preparation of a medicament for the treatment and/or prevention
of disorders in which insulin 15 resistance is involves 15. A process for preparing a pharmaceutical
comprising one or more of the compounds as claimed in one or more of claims 1 to 3, Wh_ich_ _
comprises mixing the active compound with a pharmaceutically acceptable carrier and bringing this
20 mixture8o a form ssikthldedor administration.

R12 is H, benzyl.

5 4. A pharmaceutical, comprising one or more compounds of the formula ! as

claimed in one or more of claims 1 to 3.

5. A pharmaceutical, comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 3 and one or more active compounds having

10  favorable effects on metabolic disorders or diseases associated therewith.

8. A pharmaceutical, comprising one or more compounds of the formula | as

claimed in one or more of claims 1 to 3 and one or more antidiabetics.

15 7. A pharmaceutical, comprising one or more compounds of the formula | as
claimed in one or more of claims 1 fo 3 and one or more lipid modulators.

8. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 in the preparation of a medicament for the treatment and/or

20  prevention of disorders of the fatty acid metabolism and glucose utilization
disorders.

8. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 in the preparation of a medicament for the treatment and/or

25 prevention of disorders where insulin resistance is involved.

10.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 in the preparation of a medicament for the treatment and/or
prevention of diabetes meliitus and its sequelae.

30
11.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 3 in the preparation of a medicament for the treatment and/or

prevention of dysiipidemias and their



10

15

20

54
sequelae.

12.  The use of the compounds of the fermula | as claimed in one or more of
claims 1 1o 3 in the preparation of a medicament for the treatment and/or

prevention of states associated with metabolic syndrome.

13.  The use of the compounds as claimed in one or more of claims 1 to 3 in
combination with at least one further active compound in the preparation of a
medicament for the treatment and/or prevention of disorders of the fatty acid

metabolism and glucose utilization disorders.

14.  The use of the compounds as claimed in one or more of claims 1 to 3 in
combination with at least one further active compound in the preparation of a
medicament for the treatment and/or prevention of disorders in which insulin

resistance is invoived,

15. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 3, which comprises mixing
the active compound with a pharmaceutically acceptable carrier and bringing this

mixture into a form suitable for administration.



