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WD 2008/ 071311 PCT/ EP2007/010390 1 Description
Sul f onyl - phenyl - 2H[ 1, 2, 4] oxadi azol - 5-one derivatives
wQ 2@sotBsses for their preparation and their PSEER®07/010390

pharmaceuticals 5 The invention relates to

sul f onyl - phenyl - oxadi azol ones and to their

physi ol ogically acceptable salts and physiol ogically

functional derivatives showi ng PPARdelta or PPARdelta

and PPARal pha agoni st activity. 10 PPARdelta agonists
Descritibhng a sul fonam de group are described in WO

003/ 097607, WD 2004/ 005253 and DE 10335449 as mell

as in WD 2004/092117. Conpounds conprising an

sutor§EBAbRASHIS 7 FBANiBeEE e AR PR RSB G N broparation
and thefiRUAs phafhadedtriald t 15 therapeutical ly utilizable

nodul ati on of |ipid and/ or carbohydrate netabolism and
are thus suitable for the prevention and/ or treatnent

rhe g PR, B DA Ay M ity

accep&ﬂﬂé hgns BREISLINgitAIR funatienil detiviativé® showiig PPARdelta or
i nating and ot her neurodegeneratlve di sorders of

PPARﬁﬁEa@@HtP%ARaH?W peonishastiityner vous systems. 20 A
series of conpounds which nodul ate the activity of PPA
receptors has been found. The conpounds are suitable
PPARdelta agonists aavrhgrha suifonarhideqyrétipiade descibePPARIR2083/097607,
a. however

wo 2881905555 anel s 1A BHaD aswval g g 20aieet U Gompeunds

comp g B R R BRI 308y §1 41 2006007788 2re

PCT/EP2007/010390 2 RIOH// 32, ° O RRLR N4 HO

The invention was based on the object of providing compounds which permit

therapeutically utilizable modulation of lipid and/or carbohydrate metabolism and are
thus suitable for the prevention and/or treatment of diseases such as type 2 diabetes
and atherosclerosis and the diverse sequelae thereof. Another purpose of the
invention is to treat demyelinating and other neurodegenerative disorders of the central

and peripheral nervous systems.

A series of compounds which modulate the activity of PPA receptors has been found.
The compounds are suitable in particular for activating PPARdelta or PPARdelta and
PPARalpha, however it is possible that the relative activation varies depending on the

specific compounds.

Compounds of the present invention are described by formula I:



RO/ R35 Rl1n 23N RM RFTRER5 R8 46 s

formula | 5 wherein nis 0,1 Rl, R2 are independently
woRo0gC1B3C8B) al kyl, (CO-C4) al kylene -(C3-C7) PCT/EP2007/010390

cycl oal kyl, 10 (C0-C4) al kyl ene -(C6-C10) aryl,

wherei n al kyl and al kyl ene ape wunsubstituted or 1- to

3-fold substitued by F;, R3, R4 are i ndependently H,

(C1-C8) al kyl, (C0-C4) al kylene -(C3-C7) cycloal kyl,

(C0-4) al kylene -(C6-C10) ary,| wherein al kyl and

al kyl ene are 15 unsubstituteqgr 1- to 3-fold

substitued by F; R5, R6 are ijndepgndently H, (Cl-C8)

I kyl, (CO-C4) alfy : | gai kyl , (C0-C4
iy k§| en((e -(oa)cziIO)\\av{/@ Y2077 PSRRI )

and al kyl ene
are unsubR1tR2 & d dubstitued by F;, or
20 R5 and R6 Mg 2\jB6h at om carrying
) ‘ |r|ng, wher ei n one
R9 2 R%I aced §|1one heteroatom 0, S, N;
\ ; RCT/ EP2007/ 010390 3 R7 is H,

‘ YA (C0-4) al kyl ene-O (C0-CA)
: K5 cycl oal kyl, wherein al kyl and
aNlogene are unsubstituted or 1- to 3-fold substitued
by s5; 5 R8, RO are independently H, hal ogen, (Cl-C8)
al kyl, (C0-C4) al kylene-O(C0O-C4) al kylene-H, (C3-C7)
cycl oal kyl, -CO O (CO 4)-al kyl ene-H, CO O phenyl, -
CO- NR12R13, wher girmad ky! and al kyl ene are
unsubstituted or 1- to 3-fold substitued by F,
NR12R13 and phenyl is unsubstituted or 1- to 3-fold

wherein

R8

n is 0,1

R1, R2 are independently H, (C1-C8) alkyl, (C0-C4) alkylene -(C3-C7) cycloalkyl,
(C0-CA4) alkylene -(C6-C10) aryl, wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F;

R3,R4 are independently H, (C1-C8) alkyl, (C0O-C4) alkylene -(C3-C7) cycloalkyl,
(C0-C4) alkylene -(C6-C10) ary,l wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F;

R5,R6 are independently H, (C1-C8) alkyl, (C0O-C4) alkylene -(C3-C7) cycloalkyl,
(C0-C4) alkylene -(C6-C10) aryl, wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F; or

R5 and R6 together with the carbon atom carrying them form a (C3-C7) cycloalkylring,

wherein one carbon atom can be replaced by one heteroatom O, S, N;



5

10

15

20

25

30

substituted by hal ogen, (Cl-C4) al kyl, (CO-C4)
al kyl ene-O (C0O-4) al kylene- 10 H, or NR12R13; or R8
w@npasRa3tnget her with the carbon atons to whi cPCT/BR2007/010390

are bonded forma (C5-C7) cycloalkyl ring, wherein

one carbon atom can be repl aged by one heteroatom O,

S, N 15 R10, Rl11l are independently H, hal ogen,

(C1-C8) al kyl, (CO-C4) al kyl ene-O(CO-C4) al kyl ene-H,

(C3-C7) cycl oaI kyl, (C6- ClO) aryl, wherein cycloal kyl

and -
R7 i hal lé!@ Akl gI? @gﬁﬂ%@n@d tg- 041) alkylene-H, (C3

substitute erein
al kﬁ?e)rwchxaékyunshmm alhybdn@alIwIene)a@ tﬁmﬁubsélmied lamedo 3-fold
y F; , 3 are independently H, (Cl-C6) alkyl;
in §Ppsﬁ'w§éiy reoi someric forms and mixtures in any
ratio, and its physiologically acceptable salts and
tautomeric fornms. 25 Anot her enbodi nent according
R8, RBhe arevredependeat!y thﬂmmUiCdfCShalkyb(GiﬂI%)lalkylanef@(ﬁo -C4)

o o kTRl ArevelRalkt eV ahalkiieng 8, FosdBheny. -
-( C@@NRPZRHQ&IVKMIem a(@aﬁé)au@lléwé aftunéBstiedied arrlto 3-fold

wherei n al kyl and al kyl éne are ™ unsubstituted or 1- to

3- f substiuedthy ﬁeNRB?RnB Fdhenyl 4 unsubsijieiedeort 1-ytor3-fold

BB I, GG shoene

aI k;H ASNRIBR18Nsubsti tuted or 1- to 3-fold substitued
by F; R5,R6 are independently H, (Cl-C8) alkyl,
(C0-4) al kylene -(C3-C7) cycloal kyl, 10 (C0-C4)

I - I I
e arf 080 Rk oH PV K 8 BB 68 agps-07
i's Id,yclbéll@g&ﬁg WwhéreiiB bneldaybon afdim Géh be replaced by one
aI k [ ene- O ( a%dzj al kyl ene-H, (C3- C7) cycl oal kyl,

WOQIQWI ; al kyl ene are unsubstituted or 1- to
3 foId 15 substitued by F;

R10, R11 are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4)
alkylene-H, (C3-C7) cycloalkyl, (C6-C10) aryl, wherein cycloalkyl and aryl
are unsubstituted or 1- to 2-fold substituted by (C1-C4) alkyl and wherein
alkyl and alkylene are unsubstituted or 1- to 3-fold substitued by F;

R12, R13 are independently H, (C1-C6) alkyl;

in all its stereoisomeric forms and mixtures in any ratio, and its physiologically
acceptable salts and tautomeric forms.

Another embodiment according to the invention are compounds of the formula I,

wherein

n is 0,1
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R8, RO are independently H, hal ogen, (Cl1-C8) alkyl,

(C0-4) al kylene-O (C0-C4) al kylene-H, (C3-C7)
weywBoa3kyl , wherein al kyl and al kyl ene are  PCT/EP2007/010390

unsubstituted or 1-to 3-fold substitued by F;, 20 R10,

R11 are independently H, halgpgen, (Cl-C8) alkyl,

(C0-4) al kylene-O (C0-C4) al kylene-H, (C3-C7)

cycl oal kyl , mherein al kyl and al kyl ene are

unsubstituted or 1- to 3-fold substltued by F;, 25

R1, Rﬁno%@fnﬁﬁéﬁﬁbﬁﬁyﬁo?@qcﬂig Ayt 'é]P(leﬁ%o(Cﬁfﬁ) cycloalkyl,

conpounds ' 0 rnula , ere
Ano((DGJfCtta)rﬂibylenen(C&@kﬂ)dirylg\AMerelhealkyhmdtalbyleae are

oundso he for re| nis 1. WO
ZOgg'Pé‘i”i%tiH! /Eﬁ?dg*;?gfyg%t“eg 'ther enbodi ment

according to the invention are conpounds of the
formula I, wherein RO is in position 2. 5 Another
R3,R4enbaatiermdépandantlyi Mg(G BC8) alkyrh\(é}ﬁ-Céhahqylermor(rﬁatﬁa)scyﬁloalkyl,

ro- (SBEhLAer {6 T SnsrRR Al AR AlkviegS o

bongiadyubstititey v+ @Il subBBuedby ot her embodi nment
according to the invention are conpounds of the

formula I, wherein RLI1 is in position 3. Another

R R TR oS P S B b8 AR RO st
R10 (Ce-¢t4) émgbh@r- CHIDW) Bt whessihdIkg and dikgene are

i nvention are conpounds of the formula I, 20 wherein
unsubstituted or 1- to 3-fold substitued by F;

R7 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, wherein alkyl and alkylene are unsubstituted or 1- to 3-fold
substitued by F;

R8, R9 are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4)
alkylene-H, (C3-C7) cycloalkyl, wherein alkyl and alkylene are unsubstituted
or 1- to 3-fold substitued by F;

R10, R11 are independently H, halogen, (C1-C8) alkyl, (C0O-C4) alkylene-O-(C0-C4)
alkylene-H, (C3-C7) cycloalkyl, wherein alkyl and alkylene are unsubstituted
or 1- to 3-fold substitued by F;

Another embodiment according to the invention are compounds of the formula |,
wherein

n is 0.

Another embodiment according to the invention are compounds of the formula |,
wherein

n is 1.
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R8 is CF3. Another enbodi nent according to the

i nvention are conpounds of the fornmula I, wherein 25
wol®sH0%130 . Anot her enbodi nent accordi ng to t heCT/EP2007/010390
i nvention are conpounds of the forrmula I, wherein R5

and R6 together with the cardon atom carrying them
forma (C3-C7) cycloalkyl ring, 30 wherein one carbon
atom can be replaced by one heteroatom O, S, N,
preferably by one heteroatom 0. WO 2008/ 071311
P
AnothpfgBaifehactEiding do e LR PR E PR o g Taiuia |
wherefiie or nore substltuents have the foll owi ng nmeaning: n
is 0,1, RLLRR areH 5 R3, R4 are H R5 R6 are
RO | ndepineR@SiON2. (C1.06) al kyl, preferably, H, CH3: or
R5 and R6 together with the carbon atom carrying them
forma (C5-C6) cycloalkyl ring wherein one carbon
Anothat emboalimbat acmirdingdotthie imertioneareaoonpaunsts of the formula |,
preferably it forns a tetrahydropyran ring;, 10 R7 is
wherqql R8 is CF3, d; RO is in position 2 and RO is H, F,
O (Cl4 R84 atoms to which the
al kyl ﬁi@p%d@a' "dc@t%ﬁa ﬁg%hqrﬂlé@n%%@s Y
are b@@dtl—fo(rﬁ]a SoloalkghtindhR1l 2R1 3; or 15 R8 and R9
together with the carbon atons to which they are
bonded forma (C5-C6) cycloal kyl ring, wherein one
Anoth‘é?%?r%o%‘n@m bécdrﬁmgal@%ebb{vém%n@‘eﬁfd?ﬁé@md% ofRhe fosmtida |,
H d, phenyl-CF3; R12, R13 are
where(ntl C4) aI kyI 20 Anot her enbodi ment accor di ng to the

R11 |nventié Pnnpgslriﬁorg:%qpounds of the fornula | where

Another embodiment according to the invention are compounds of the formula I,

wherein
R11 is in position 3' and
R10 is H.

Another embodiment according to the invention are compounds of the formula |,
wherein
R8 is CF3.

Another embodiment according to the invention are compounds of the formula |,
wherein
R10 is CI.

Another embodiment according to the invention are compounds of the formula |,
wherein

R5 and R6 together with the carbon atom carrying them form a (C3-C7) cycloalkyl ring,
wherein one carbon atom can be replaced by one heteroatom O, S, N, preferably by

one heteroatom O.
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one or nore substituents have the follow ng neaning: n
is 0,1, Rl, R are H 25 R3, R4 are HH R5, R6 are
wo pepedent |y H, (CLl-C6) al kyl, preferably, HCIZEB000010390
R5 and R6 together with the carbon atom carrying them
forma (C5-C6) cycloalkyl rigg wherein one carbon
atomis replaced by one heteroatom O, preferably a
tetrahydropyran ring; 30 R7 is H R8 is CF3, d; RO is
H, 0-(Cl-C4) al kyl, COOH, COOphenyI preferably H,

s BT R AR RO i e

one oAhw1® substifuieats hanay thee ollbvirdeoheloing:a ( C5- C6)
cycl oal kyl ring, wherein one carbon atomis repl aced
n o Ghe heteroatom0; RIOis H O; 5 RI1is H d,
R1, rphenyl : :g:ﬁ'; R12, R13 are (Cl1-C4) alkyl, preferably
nmet hyl . Anot her enbodi nent according to the invention
R3, Rdre coamodnds of the fornul al where one or nore

s L BRI PR T B,
R5 ar,d’ Ré%g&ﬁ)ar Wltm&he déﬂ%r? bfbkh"n Y:arr% Ri;Qnggn fﬁ?%z% %%?Z)Cg%)g?mbalkyl ring

wherennboemwhon atmn roaunrtga te:pla¢a£1 bm@eatheéwoat@ndampébmefemably it
where one or nore substituents have the

forms; RtV REERTAG:

R7 isH;

R8 is CF3, ClI;

R9 s in position 2 and

R9 is H, F, O-(C1-C4) alkyl, COOH, CO-O-phenyl, O-(C1-C4) alkyl-NR12R13, CO-
0-(C1-C4) alkyl-NR12R13, CO-NH-(C1-C4) alkyl-NR12R13; or

R8 and R9 together with the carbon atoms to which they are bonded form a (C5-C6)
cycloalkyl ring, wherein one carbon atom is replaced by one heteroatom O;

R10 isH, Cl, F, CHs;

R11 is H, Cl, phenyl-CF3;

R12, R13  are (C1-C4) alkyl.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

n is 0,1;

R1, R2 are H;

R3, R4 are H;

R5, R6 are independently H, (C1-C6) alkyl, preferably, H, CHj3; or

R5 and R6 together with the carbon atom carrying them form a (C5-C6) cycloalkyl ring
wherein one carbon atom is replaced by one heteroatom O, preferably a
tetrahydropyran ring;

R7 isH;

R8 is CF; Cl;

R9 s H, O-(C1-C4) alkyl, COOH, CO-O-phenyl, preferably H, methoxy, COOH,
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Rl, Rz are H R3, R4 are H R5, R6 are independently
H (Cl-C6) al kyl, preferably, H CH3; 25 R7 is H R8
W0 200883311 R9 is H F, RIO is H d, F, CH3; RIAI/EB20BI7/010390
30 Anot her enbodi nent according to the invention are
conmpounds of the fornmula | where one or nore
substituents have the foll owi ng neaning: WO
2008/ 071311 PCT/ EP2007/010390 8 R5 is Hand R6 is H
or R is CH3 and R6is CH3; 5 R is H RIOis H d.
CO-OFF”f lorembodi nents according to the invention are the
fol 1 oWwi ng conpounds: 10
R8 and-R3tddetlidr With the cadost atpmpioewliich-tbeB ade bpdded ifomolagC5-C6)

cycloaky? ilh%g%le%;lﬁg%neyégrbg# atbm i%’ré'g)lg)ég Ib?/zooAé Ret2iSatom 0;
R10 rqgtH] [5- (4-trifluoronethyl-phenyl)-2,3-di hydro-indol e

-1-sulfonyl ]-phenyl }- 2H[1, 2, 4] oxadi azol - 5- one 15
R11 3s{b-@hpbeoyldF5- (4-trifl uoronet hyl - phenyl) -2, 3-di hydr

R12, R85 A it Ak L BRE B ety
3-{2-Chloro-4-[3,3-dinethyl -5-(4-trifluoronethyl -pheny
)-2,3-d ihyd ro-indole-1-su [fonyl]- 20

Anothphempiodimen{ accordingxtadha imvergioprase compounds of the formula | where

one opmofe STeRieilis e Dl iplioy R BbRIg: Pheny!) -, 4-dl hydr
n pabenyt}- 2H[ 1, 2, 4] oxadi azol - 5-one 25

3-{3-Chloro-4-[5-(4-trifluoronethyl-phenyl)-2,3-di hydr
R1, R3- i ndo#ré-H- sul f onyl | - phenyl } - 41

R3, R4 are H;

R5, R6 are independently H, (C1-C6) alkyl, preferably, H, CHs;
R7 isH,;

R8 is CF3;

R9 isH;

R10 is Cl;

R11 is H.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

R1, R2 are H;

R3, R4 are H;

R5, R6 are independently H, (C1-C6) alkyl, preferably, H, CHj;
R7 isH;

R8 is CF3;

R9 isH,F;

R10 isH, Cl, F, CHg;

R11 is H.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:



10

15

20

25

30

[1, 2, 4] oxadi azol - 5- one
3-{4-[5-(2- Met hoxy-4-trifl uoronethyl-phenyl)-2, 3-di hyd
WO eeosndchie- 1- sul f onyl | - phenyl } - 4H PCT/EP2007/010390
[1, 2, 4] oxadi azol - 5-one 30
5-Chl oro-2- {1-[ 4- (5- oxo-4, 5-gli hydro-[ 1, 2, 4] oxadi azol -3
-yl)-benzenesul fonyl]-2,3- dihydro-1
H i ndol -5-yl }-benzoi ¢ acid phenyl ester WD 2008/ 071311
PCT/ EP2007/ 010390 9
2 0-2-{1-[4-(5- ox0-4, 5-di hydro-[1, 2, 4] oxadi azol -3
RS §§F?%Egnzenesulfonyl]-2,3- di hydro-1
R6 Hsithdol -5-yl }-benzoic acid 3-{4-[5-(2
dr o- benzofuran-5-yl)-2, 3-d i hydro-indol e-1-su
RS @6ﬁ§4¥ henyl} 4H 5 [1, 2, 4] oxadi azol - 5- one
R6 3Js{ct4]:3, 3-(4- Spiro- tetrahyd
ropyran)-5-(4-trifluoronethyl -phenyl)-2,3-d
RO iimytir o-i ndol e- 1-
R10 suk&qﬂyl] phenyl }-4H[ 1, 2, 4] oxadi azol -5-one 10
Trifluoronmethyl-6-[5-(4-trifluoronethyl-phenyl)-
3-di hydro-indol e-1
sulfon yl]-bi phenyl -3-yl}-4H[1, 2, 4]oxad|azol 5-one
Furthes- e(mbogdm@te ACopieing {0 e invertionas the follpwingeeneeugds:
phenyl ] -2, 3-di hydro-i ndol e- 1-
sul fonyl } - phenyl )-4H[ 1, 2, 4] oxadi azol - 5-one 15
3-{4-[2(4-TriflhotdmEUY- éhénﬁ'}-‘zyﬁdmwio-ﬁmdﬁl@ﬂasﬂlme] ghely)}-4tenz
enesu! fonyl ]-2, 3-di hydro-1 H
[1,2 4]%6|3291'§I'9r1% trifluoromethyl -benzoic acid
2-di met hyl am no- et hyl ester
N- (2- D net hyl am no- et hyl ) - 2-{1-[ 4- (5- ox0-4, 5-di hydro-|
3-{4- [1323141}&10%5440#|ﬂl&3mkﬁetﬁﬁ phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyi}-
benzenesul fonyl ] -2, 3-di hydro-1
2H-[14.4)pya¢iazolp10NE. ¢ 1 £ | uor omet hyl - benzani de Thi s
i nvention al so enconpasses all conbi nati ons of
preferred aspects of the invention described herein.
3-{2-CHiors45€4-thitwaromethylephezyir 2 Bidihydre-indolee 1 satfengi-pbdnyl}-4 H-
| n the broadest sense to nean saturated hydrocarbon
“’Z4LE§98E@@&MWQﬁ1can be linear, !. e. straight-chain, or
branched. If not otherw se defined al kyl has 1 to 8
carbon atons. Exanples of "-(Cl-C8)-al kyl" are al kyl
3-{2-Chdeiioddrd3, Sedimethyli vd-trifludromethyl-phengl)-273wihgirodndolr-1-sulfonyl]-

{ nethyl  _ethyl, propyl, butyl, pentyl,
phenﬂkﬁ@ﬁﬂﬁ%ghv9pﬁépkééz , the n-isoners of all these
resi dues, isopropyl, 30 isobutyl, 1-nethy|buty|,
i sopent neopentyl 2, 2-di met hyl but

3-{2- @:lﬁ@t—hﬂ;{%’ﬁéﬁtlwQromethwltpﬁarp@rﬁ Sdi y@'@h‘é‘ﬂ‘,}i$qqLﬂ@@ljﬂ;ﬁji;ﬂnu’lfOnyl]-
phenxl}sélt-l [Q%,onxadlaz% [b-Qentyl. The term - (C0-C8)-al kyl

3-{3-Chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4 H-
[1,2,4]oxadiazol-5-one

3-{4-[5-(2-Methoxy-4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-
[1,2,4]oxadiazol-5-one

5-Chloro-2-{1-[4-(5-ox0-4,5-dihydro-[1,2,4]oxadiazol-3-yl}-benzenesulfonyl]-2,3-
dihydro-1H-indol-5-yl}-benzoic acid phenyl ester
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a hydrocarbon residue containing 1, 2, 3, 4, 5, 6, 7
or 8 carbon atons, in which the WD 2008/ 071311
weEansaPB3007/ 010390 10 term"-CO al kyl" is a CPUHEPRI7/010390

bond. All these statenents apply also to the term

al kyl ene. As used herein, thg termalkenyl is to be

understood in the broadest sense to nean 5

hydr ocar bon resi dues which has 1 to 4 doubl e bonds and

can be linear, i. e. straight- chain, or branched. If

{ I t ..

5-Chidl 2.0 BR8p A B Rod E K BRRor I Be AU RAR B3
dihydroettt-dndolFgyR- be31zo4;a<5d 6, 7 or 8 carbon atons are,

for exanple vinyl, 1-propenyl, 2-propenyl (= allyl),

2-butenyl, 3- butenyl, 2-nethyl-2-butenyl,

t -

oG] YR E o S5 Bl hBI S orhlan
[1,2,4}%s<adsazdl-ﬁmm§ n, the termalkinyl is to be underst ood

in the broadest sense to nean hydrocarbon residues,

which has 1 to 4 triple bonds and can be linear, i. e.

3-{4- [I?Br(ﬂ' §;F“‘% t&%yﬂgogyram gqgfhl‘?ﬁuoffcfmé‘l%/l Bﬁéﬁﬁ%@%ﬁdm@fﬂ'&lﬁﬂjole-ﬁ

caf bon atons.
suIfon‘yL](;IhanB%Hi-I[an%:]bXa@aEOst-bnnyI resi dues cont ai ni ng 2,
3, 4, 5, 6, 7 or 8 carbon atons are, for exanple

et hynyl, 1-propynyl, 2-propynyl (= propargyl) or
3-{4"- ?nﬁHb bth@l éSJ(QStﬁﬂuéP@ﬁ@fﬁ%téh 242 QldiHyBFb m@ole -1-

term a these statenen also apply if

sulforafl}<pl I‘G?rtyl{B -giedid<] 153,430 xadliaizol-6eorte on anot her 20
resi for exanple in an al kyl oxy residue, an
al kyl oxycar bonyl residue or an arylal kyl residue. If

o 0GP A BB ) 3 pr L e BB yaro-ncoe-1-

sulfo ctﬂf&iwwlyzoiosaa@aéapsm by suitable groups such
n'yl} for exa[ ] , Br, I, CF3, NO2, CN, COOH,

COO COC4) aI kylene (C6 C10) aryl, COO(Cl-C4)

o R B AR -1

indol- W}Mir@@&ébnemwwe@ﬁ@rdﬁcnd QuditfBthyhliiheethyl €6terC10)
aryl, CO N((CO-C4) al kylene-H-(C0-C4) al kyI ene- H,

CON((COC4) al kyl ene-H)-(C0-C4) al kylene- (C3-C1

N-(2-Chif Bk K% &h@%gﬁ ([ggscés{oeg‘{?é&ubﬁ&fd-(D&,@ﬁ;a%‘rézm-&yl)-
benzetdsulfengl- Q@diﬁ@)ﬂﬁt}m Hoiadbsl:b-y I} 5rifltoromethyl-benzamide

al kyl ene- (C6-Cl0)aryl, (CO-C4) al kylene-(C3-C
15) het erocycl e, (C2-C6)-al kenyl, (C2-C6)-al ki nyl,

This i@%@:n%}é gﬂkéwgﬁg%égﬂ(@%bﬁé@ﬂamr{ef% %Q%p@éﬂ lof the invention

descrit@d&dréin311l PCT/ EP2007/ 010390

As used herein, the term alkyl is to be understood in the broadest sense to mean
saturated hydrocarbon residues which can be linear, i. e. straight-chain, or branched. If
not otherwise defined alkyl has 1 to 8 carbon atoms. Examples of ,-(C1-C8)-alkyl" are
alkyl residues containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms are methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl or octyl, the n-isomers of all these residues, isopropyl,
isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-
methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. The term ,-(CO-C8)-alkyl" is

a hydrocarbon residue containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms, in which the
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11 (CO-C4) al kyl ene-(C3-C 15) heterocycl e,

OCOO(C-cA4) al kylene-(Co6-C10) aryl, 0- CO-0-(Cl-CA4A)
w@bkdogh713Qx CO- O (C0- C4) al kyl ene- (C3-Cl 3) cycl oaP&EP2007/010390

OCOO(C-4) alkylene-(C3-C15)heterocycl e,

S-(Cl-C4)al kyl, S-(CO-C4) alqlgyl ene- (C3-C13)cycl oal kyl ,

S-(C0-A) al kyl ene-(C6-C10) aryl, S (CO-C4)

al kyl ene- (C3-C15) heterocycle, SO (ClL 5 C4)al kyl,

SO (CO- 4) al kyl ene- (C3-C13) cycl oal kyl, SO (CO C4)

term 3(2@5} l§p§|§l(agéo@89ut %%%Algﬁgsé%t%erﬂé 5%&;%&56 ¢S thel Brm

alkylenékyl ene- ( C3- C13) cycl oaI kyl, SO2- (COC4)
al kyl ene- (C6- C10) aryl, S()2-(CO C4) al kyl ene- (C3- C15)
het er ocycl e,

As uség)%ewlhcﬁfe%}ﬂéﬂ(é §s ) bé HAderotebd it ﬁﬂﬁbtb@@lest sense to mean
10) aryl , C4) al kyl ene- H) - (C0- C4) al kyl ene- H,

hydro&ﬁboN(rewues)wmclkjnIaenbtol-{} dogble bonds and can be linear, i. e. straight-

chain &rﬁp%@& F Q{ﬂ%sé\ﬁg%g € %%lg %«%}{I Qﬂse%go %@grbon atoms.

Exam@b@)&fet(@”@GBg—bﬂﬁenwﬁﬁr@ dikenyiradidiiés BoMtaidieg @ 8eUChi 6, 7 or8
ring i s unsubstituted or nobno- or disubstituted b

carbomatores ;areHor exkagmplerinyeN -propesyl, @-propeosh (Zaalky). 2- ba/tenyl 3-

butenﬂ( %éﬁgMbktf/tbe%lng rpﬁ:th(yba Q%Sen)ér Eyr]eé(ﬁgyLPr 1,3-pentadienyl. All these

statenMéftSGppfy akbiy ke ter alkedylehe: al kyl ene- H, N((CO- C4)
al kyl ene- H) - (C0- C4) al kyl ene 15 H)-(C1-C6)cycl oal kyl ,
N( (CO- C4) al kyl ene-H) - (C0- C4) al kyl ene- (C6-C12) -aryl,

As ust e, theter i 9,96, tndersioad infos proadest senge to mean
hydrobﬁrbGﬂr@é?d;@lbkwhmhﬂaéﬁ 1 @4 triple bonds and can be Ilnear i. e. straight-
a ene

chain Ngr(l@gn@ja?% prgg&\_emtsg(ge(f@g_d@yugykmzs 2tp Brggrbon atoms. Examples

o MU o 2 BN 257, 19) 7o ton st

are, fdr@)dwm;ﬂecmlyyme 1N DYCA-ped pyyiyke (Fepidpa@iyl Dot Zbwgnyl. All these

ene
Statefﬂﬁ%‘é@ aswpéh%%ﬁ}n é[@%i’%’&% c4) al kyl , -N((C0-
C4) al kyl ene-H) - CO- O (C0- 4) al kyl ene- (C3 C13) cycl oal kyl
, N((CO-CA)al kyl ene-H)- CO O (C0-C4) al kyl ene-(C3-C
All theﬂé) $tatementgdisn applydCaica)kyhpkoupeoesurs aS@ siitistdueaton another

remdqq( %%Og e éppwﬁﬁag k&@%&éﬁ@%@&%?y@x&ggpgo’nyl residue or an arylalkyl
residu@ Kyl ene- H) - (C0- C4) al kyl ,

N( ( C0- C4) al kyl ene- H) - CO- N( ( C0- C4) - al kyl ene-H)- (C0 25

C4) al kyl ene- (C3-Cl 3) cycl oal kyl ,

f not Pl RiRE Al @“ivb?ﬁ%éee?ﬁeﬁéﬁ@%ﬁsﬁ Srang, gir or

tnsubéﬂutnged)rnde bﬁﬁ@u@%ﬁbﬂ 6nd !aﬁ@thle$ bytyluﬂubﬁet grbugg%u@h a0 S-example: F,
di substi t ut

Cl, Brd:@% d\lO@@N;@O@i/-k)QO Q{;@O&A})@ikwyne ~(C6-C10) aryCI:NCO 0-(C1-C4)
oo, BEL PG5 A58 b8 e (0
C1 5)H§t@|@c\9nblée (ﬁ)lN((G(D-@#) dlMerﬁ@-gl‘ﬂ(CﬂCCleikyleNeS (Ce-®0) aryl, CO-
((CO C4) aIkerne H) (CO C4) alkylene-H, CO-N((C0-C4) alkylene-H)-(C0-C4)
alkylene- (C3-C13)cycloalkyl, CO-N((C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-C15)
heterocycle, (C0-C4) alkylene-(C3-C6)cycloalkyl, (C0-C4) alkylene-(C6-C10)aryl,
(C0-C4) alkylene-(C3-C15)heterocycle, (C2-C6)-alkenyl, (C2-C6)-alkinyl, O-(C0O-C6)-
alkyl, O-(C0-C4) alkylene-(C6-C10) aryl, O-(C0-C4) alkylene-(C3-C12)cycloalkyl, O-
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hydr ocar bon cycle containing from3 to 13 carbon atons

in a nmono- or bicyclic, fused, WO 2008/ 071311
weEFansAPA007/ 010390 12 bridged or spirocyclic PCTIEP2007/010390

Exanpl es of (C3-Cl3)-cycloal kyl cyclic al kyl residues

are cycloal kyl residues conttaining 3, 4, 5, 6, 7, 8,

9, 10, 11, 12 or 13 ring carbon atons |ike

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, cyclooctyl, cyclononyl, cyclodecyl,

(Co- CQ% kgﬂo’legg& $ 5 ﬁé@r@M@%lCO:@%CbeCﬂ) élkgie?l%L(‘Od -CA03 aryl, O-

c C|IC 5 groups in t he above
CO-Oefft- GAI) lajMyI r(D-er*rQ (COS@QI) alty@nbe(ﬁ.‘z'ﬁ’eﬁé 3{0}40;@)3"{36;0 CO-0-(C0-C4)

ahoreF B4 0% e MR, P ENRIAR) i fvioton,

S- (con@mfalkweneoo'ca-wm?laﬁ}lI $4edc4) an@%%d@m bn5%etm6%ycle SO-(C1-

ano suitab roups such for exa

C4)alkyl, S&:(CQ- C4)BG<WZ€F¥‘B% ( mclqmm S@(@(@t}a{ﬂqlene (C6-C10)

ary, SBABERES SR EEAS) oS Pe} 3 S0 B a3 1G9 0

alkyleﬂbl(ﬁsgggs @mﬁé&@@g}zggmﬁgb anc Igg@N e{-@%%)yl S02-(C0-C4)

aIkyleaeKQSeﬁéS ef@(gcm 3 M(@Qf 4 )athyl qrtgﬁ-kMQO C4)alkylene-(C6-

C10)4 |k§|dgﬁr @gb% %%;ﬁg L@ﬁ(‘? C%l%ﬂ(%)el k§$82 -N{ED-E3) alkylene-H)-

(CO- C@Q@k?@hed@%@& gyéﬁéﬂ@fﬁ)s@i (ROnG4 )alkyl&nd-H)-(C0-C4)alkylene-(C3-
C1 5)@t@5qc¥ﬁlg (v@gr@m 2@1 gpg@yaeéerog/qlgﬂnm ungypgtituted or mono- or

cisungferhe P O S B SR O NG SER B Conat, (C1-crato
N((Coew-wlai%wf@e-@xmc%l@g-m kyl ene- (C6-Cl 0) ar yl |,
N((CO&E&}S@&@@S’-@?@%&%}%@@@ NECECH plsyiepgyH)-(CO-C4)alkylene-
HHCEIEIBAATEN AR RAED Chplilar-(0:C2ran. N((CO-
C4)aumﬁw¢4m|¥tmce§31 Qr@grecmlepwm-m_) alkcy%e_ne-H)-CO-
(co-cigikyietb Ao tebank) AR ataksnd taaf%é; Qﬁ”&;}p%w Kio-
C4)a|@| C{Q‘%WU%WE&%C@CG@}E&%W {(eBec4)alkylene-H)-CO-

cycl oal k

(Co- C&)Mkylene-(%—@dﬁ)t@@roayklﬂ bl 0-0d3 atkylene-H)-CO-O-(CO0-

C)alfieGt-268C B R E NGO Ty Hsddn-(co-caalkyl, N((Co-

C4)aIWIJ§b{é-GH)GC©C@ (@b&bﬁé%en&(é@%%&‘c éleBgXﬁW(@é -C431Kene-H)-

het erocyc e,

CO- OadG@rCén@kyleeeﬁc@Q)@%)l*@enopvclests&((qcls@ftwkylene H)-CO-N((CO-C4)-

alkyleBe ) {5 g&l?lkilggé(@?y bgﬁfgpﬁ (@&ﬁkabﬂlgﬂ?e +hCoSato-ca)-
alkyleﬁbkl-)q -EO®-04 Ikﬂlﬁk@@%b‘kzlenea@c@ﬂ(@() C4)- alkylene H) CoO-

C10 | kyl
Cayalidede 4056 3 opdontyt O Ea R BTG H) QOH(CO-CAT alkyiohe-H)-

(co-CaRRERRICE G PRV whsredenpy riag er hetess i g

unsutdditiég o@|nk0’rhtﬁl"tﬂ-d1§ut(§ﬁﬂ1t€é)w RyCkBe; , CHEBICNO0BNYDCF3, O-
S02- NS((I)- C4)) al le ene- I—}-): -

(C1-C6)-alkyl, (C1-C6)-alkyl, N((CO-C4)-alkylene-H)-(C0-C4)-alkylene-H, SO2-CH3,

COOH, COO-(C1-C6)-alkyl, SF5, CONH2.

If not otherwise specified, the term cycloalkyl is to be understood to mean saturated

hydrocarbon cycle containing from 3 to 13 carbon atoms in a mono- or bicyclic, fused,
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C4) al kyl ene- (C3- C15) heterocycl e, where the aryl ring
or heterocyclic ring is WO 2008/071311
weEFQnsRPB3007/ 010390 13 unsubstituted or nono- PCT/EP2007/010390

di substituted by F, d, Br, OH CF3, NO2, CN, OCF3, O-

(C1-C6)-al kyl, (Cl-0C6)-alkylq42

N( (CO-C4) - al kyl ene-H) - (C0-4) - al kyl ene- H;

N((CO-CA4) - al kyl ene-H) - (C0-C4) -al kyl ene-H, N((CO C4) al

kyl ene- H) - (C0- C4) al kyl ene- H)-(C1-C6)cycl oal kyl ,
bridge%ér%ii?t)yéhé‘Ylh&.nEXé%'p(é@oQ@ﬁbH35-@9@10@&% &Jclit-a@kyiresidues are

cyclodkyl abidlues eohaitieg-3o4), &, By 7e8e9,( 108-10132nen 3 dogciaghon atoms like

cycloql\rlééy Oﬁ%%k@&yﬁé%%%g&%?%xyl cycloheptyl, cyclooctyl, cyclononyl,
cyclo%%gﬂﬁﬂh%&&l%@o&&e&?p T@@t@h’ﬁﬂ&:ldﬂqlf tso includes bicyclic

ene- 4) al kyl ene- ( cycl oal kyl',
groupsl(rq mHmaay bf/trmwabwe cyploglkyl iy isl fuged e a(l@hzene ring, for

exam@g)la tﬂer%ﬁ %g%lét%%maphthx,e%%e H) - CO- O (-

N( ( CO- C4)a|ky|ene H) - CO- O ( CO- C4)a|ky| N((CO 10
C4a|k|ene|? CO- O (C0-C4) al kyl ene(CS C13) cycl oal kyl
If not pthu(rwe@daf) keyotorikyare @Dsabst t@@ampedeqr(u;a@stltuted

mdepg@(?petb/ %thé'&%bw é%ggggﬁbagc%r’\giaﬁplgk Cl, Br, |,

CF3, Ndzc@wwmylemeobm(ﬁml)l@ﬂ@%rﬁdlce C10) aryl, CO-O-(C1-C4) alkyl,
ene
co- om%@mwm @%ﬁa)wlwmc@p R Dralkypneds-

c1onb B IoRUS o) BSRFPLAS - cRplyiene sy CRuN(CDCo

a:kyleh@cHF(owda)tm@alkmaamo(wenpaweae MJ?@(B@-Gm)almtade (€6-C12)-

het erocyclic unsubst | tuted or

aryl, (@0 alylened Gy Ch)Cxgloalkyl, (G:3-Cialki §C2Neo)-alkrnylp(Ea-Co)-
alk.nyﬁé?@gz&%@@@é@a (s%)e%@) (%‘d ) alkylene-(G3:515 yggerocycle, O~(CO-

C6)- aﬂﬁWﬂCOCm} él@%leﬁ&}@a(l(]OfCM afigl, ( CONER) aIR%IeﬁbeOt(@k()l-rCM alkylene-
" { t { '
(ca-cbinoni RSk Mo ne B lte A Rk 1 GBI, 8L

aIkerlﬂEensjb"OC Lﬁﬂxle@é r%gg et(a ﬁkgﬁggy'o g@@g§4ﬁélﬁylene -(C6-

C10) aryha+EOYD-(Cdi-GARalkyl 10- G@O-é&ﬁf@)ealaylebe-piﬁérﬁ}ﬂ9)chloalkyl O-

co-of LA Aendlss t Hapatatvae. G A clieshakb Bt co-ca)
alkylegg gx%é Cf16)93?yla"(ﬁchLN}}£?0 cagbéj | BFE-B-(60- @nyblkmé%SH O-CO-

e terns” heteroc nder st ood to nea
N((CGad)aiythe- HM@DdM)calhallenw 1C3-;£‘a1r&)Cgcloalh$laQ:€&)-éd(C0 C4)

sy LY PG, R TRBIS Rl s 20 cco-ca
alkyleheOB-CA 35cyditikyl 08- (bJocmb kaylener(fEEimbB afdes- (@0 C4) alkylene
spirocyclicrin car bon atons
(c3- Q1<5)1@t¢rmgclea8%o€€1a-%elkat SOCP LA kRErieng-(6a 6 Siiealkyl, SO-
(CO-C{ Ay &( EE Y arfi SERCBIC A bikitenb RCHE ) hEetE&cle, s02-(C1-
C4)alkyl, SO2-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO2-(C0-C4) alkylene-(C6-C10)
aryl, SO2-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N((C0-C4)alkylene-H)-(CO-
C4)alkylene-(C6-C10)aryl, SO2-N((C0-C4)alkylene-H)-(C0-C4)alkylene-H, SO2-N((C0-
C4) alkylene-H)-(C0-C4)alkylene-(C3-C13)cycloalkyl, SO2-N((C0-C4)alkylene-H)-(CO-
C4)alkylene-(C3-C15)heterocycle, where the aryl ring or heterocyclic ring is
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het er oat ons can be oxi di zed, for exanple N=O S=0
SQ2. Exanpl es of heterocycles are acridinyl,
w@2@sndche (1 H pyrrol opyridinyl), azabenzi m de@oEp1007/010390

azaspi rodecanyl, WO 2008/ 071311 PCT/ EP2007/010390 14
azepi nyl, azetidinyl, aziridianyl, benzim dazolyl,

benzof uranyl, di hydrobenzofuranyl, benzot hiof uranyl,
benzot hi ophenyl , benzoxazol yl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzi soxazolyl,

unsubQﬁﬁRéTT%P%&?&'&'dus@ﬁmﬂéelwF dprcorhary, WOz CN, OCF3, O-

carb chromanyl, chromenyl ci nnolin

(C1-CpatityydCHebBNalkyhN((CO: @Halky@nedﬂhe@mﬁm&gene-
N((COre AT akgleesHin COLA Hhuelp N EBGRY pliylenrH-pp-Caralkyiene-

H)- (CL\’fﬁ)@ygbéﬂkym\l(g(¥¢)~C4)aIkylene-H) f(co -C4)alkylene- (Ce C12)-aryl, N((CO-
drof uro t'et rahydr of uranyl, “furany

C4)allfyl|erw-bﬁ;(|00 ﬁvajbstlenedca;mS)heher@ay@e; NCO- Cﬁn)@élwéﬂf}ﬂ H)-CO-

co-ChaiyanRiReCr2batR G0 fe R erGit Chak, Nico-

C4)a|k)ﬂé’hél¢ﬁz®©y(|co C&%Iﬁﬂ@héf(ﬁ&cw}waﬁ)@llw N((@oqonmlkw@ué -H)-CO-
(‘benzi m dazol I; |sot|azoIC¥ i sot hiazolid m(g
(CO-C3alkyienedC3-Gil 5)heterosyeiey N((GG:64d 2diylene-H)4@0-O-(CO-

CORRREIER SIS EBISE Rl LS Om REEEE B, o

C4)a|l@l@¢ﬁb-a¥)€¢®LO (I:OZCZ)a]Ky?ldni;(GBym3)byé’loé}kﬁyxa¢d(6@€¢4)alkylene -H)-
oxadi azol

CO-OxGi-BsknieBa AR C1 5 etmsy oo NA-CA) akkyisns B OIN((CO-C4)-

alkyle?fej—l @@gﬁw@{alﬂwgggigeg ;?R}{ Ng\(%f Q/%ﬁﬁylgﬁé HCO-N(CO-CA)-

alkylene&ﬂ)a(@(b CAaKgRN Come)ammdmeud) 00- N(ah@m)tmkyibnew) (CO-

I h h
CaralbignaiasicipeyReial. UG CH Ry EmE PO NEERIG B alviene-H)-
(CO- Cat)ﬁkglgrﬁg P"l‘S HBféroc P! Wﬁ\é're tr@’éfﬁ bF‘}‘\bterogychc nr,g is
razol i razomy pyrazolyl, ridazi nyls
unsuusyltutdd@xmmw-lqr dlwbstmaemhja‘%dlylar bﬂ)lﬂd@FBl NOR )(IN OCF3, O-

(C1 C%Hll&ll  GTeRYT 1k‘§'),§);}1q(§i‘) c’;,m dl'kgP,érnﬁﬁ]‘( L(ﬁ@{dﬂp{]hlgp?ﬁ S02-CH3,

COOHUCWgtHfdé)-aIRgI' 3@5' @dNHéH qui nol i zi nyl ,

gui noxal i nyl i nuclidinyl, tetrahydrofuranyl tetra
hydr0|squ|noI|nyI 20 tetrahydrqu|noI|nyI tetra hyd

The térﬁ{ Lr‘lao{p{e 6‘%/ UB9 gqqﬂ,py r%e%ﬁlto%/rg lp}ﬁ’tygr%(a{gﬂmnng containing from 6 to
14 caFtﬁinr MYin a hﬁiﬁ@%ﬁ'bY&fﬁCh@ Hn% @x§n’€plésaé‘ﬁ @8-tM4)-aryl rings are

3-t hi adi azol hi adi azol yl ,

phenyl rzamwthwu m@mmm -naphthyk anchainaphitiyy, brpheam/hrf@rnqxample 2-

biphedyl§l, sroiBBE Y add A:pibRo AR Hhthrdiar ot 8f Klehenyivigings.

naphtthII @d and Nh¢Jatiotliar, phehe Iﬁﬁﬁgfél aedfuyther ERiRHIASABOOAAR rings.
i enoi m dazol yl, t hi onor phol i nyl, thiophenolyl, 25

t hi ophenyl , thlopyranyl 1, 2, 3- tr|a2|nyl

e s b aE ool B e Bl bt vty
unsat&rﬁed(lﬁéﬂe&i@ddall@é]@lmr’i‘@mwﬂated' Uietbﬁieeylg hydiddarlbdﬂm gifgs

are unsubstituted or nono-, di- or trisubstituted by
contaifiing EBNMe3 tglSuiREban akpras in a@por@(dmpl@ychp fgged, g}ndged or

splroc?:?fcnr{% whfdh A3Fcaf3r ol Gfthe 3 to 15 ring carbon atoms are
replaced by heteroatoms such as nitrogen, oxygen or sulfur in which further the
heteroatoms can be oxidized, for example N=0O, S=0, SO2. Examples of heterocycles

are acridinyl, azaindole (1H-pyrrolopyridinyl), azabenzimidazolyl, azaspirodecanyl,
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30 al kyl ene-(C6-C10) aryl, CO O (C1-C4) alkyl,
COO(CO™A) alkylene-(C3 C13)cycloal kyl, COO(COCA)
wa@kdoglozrser (C3- Cl 5) heterocycl e, CO N((CO C4) al Rgi/8P2807/010390
H) - (Cl1- C6) al kyl ene-H, CO N((CO C4)
al kyl ene-H) - (C1- C6) cycl oal kyj4 CON((CO- C4) WO
2008/ 071311 PCT/ EP2007/ 010390 15
. al kyl ene-H) - (C0-4) al kyl ene- (C6-C12)-aryl, (C0-C4)
al kyl ene- (C3- C6) cycl oal kyl, (C3- C6)al kyl,

azepn(lﬁ2 %@ ﬁ{/lcéﬁ%?méﬁ q%%r%%l&‘%enz@%a%b dihydrobenzofuranyl,

benzaihioﬁllrangk b@azﬂrﬁ)ﬂhﬁr@i ctrqnﬂoelazciwn ﬁenm)amlwybenﬁﬁétmy
benztgtrﬁ%q)@\:geg o&ggl&k,gpgéqspgmléz%i e11ael-il ca‘bazo%) carbolinyl,

e e A AR s
dioxagslyl) dic3@zEd), BBidibxoianylCe;3=didxokenyl, 3 Edmd[] LBAlogdthiazinyl, 6H-
1,5,2 at%ztgyﬁ)éﬁ)&f) lgp[%,%@]ée{r@%y%p& '(q bxlygﬂagja@% imidazolidinyl,

.m.da%lg@@ ﬁ?ﬂaz’i‘i (%h ﬂqﬁd’é&olgflc%ﬁlh&lgwﬂ{ili%ﬁﬁll .ﬁ&@lypls@) irRfofy1,

al kyl ene- I’Kyl ené
isobee@Or vyl GSoCarprEarky, |eo|edagtolyb(bsqmz)olmykys@ndgly( @soquinolinyl

(benzgp“%\'zéﬁ(boal @Qaa@ |scﬁg%%$@%lw g%tlﬁ%%%ﬂned:}géwl% soxazolinyl,
|soxaﬁlfoq}9lcﬁ-)so¥a&bluweké rp@:ﬁilﬁ IChQﬁrbKMlmyl %éﬁmh gl

l'ene-

|
octahmémsqmymlmyl mapwi%d) hﬂkgrpxadlg@ t;cﬁlz;jl)r:oexadlazolyl 1,2,5-

TR AL O T G -

oxaz I OYE 2in 0P, 3(Exdairl a4 |4¥d>xaz - @xdFofidinyl, oxazolinyl, oxazolyl
épﬁrﬁﬁ | ene- >§IC3 ny C13)cycl oal ky 02- ( C0- C4y - Yo

oxetaavlkpw@w c@mmthmlwl pB@Qa(rﬂaoolnwj Lﬁlemzmyé rhenathisyinyt,
phen%ﬁi{@%@%ﬁxagl{w gl thﬂ?Zl{\& p&%ragﬁyl o npertdd%ylcﬂang}rw,’ purinyl,
pyran$) DybMiidy; p%)zalldﬁyiylepgrdﬁbhﬁ@pﬁ@z@lytyﬂ)wlwmw pyridcoxazolyl,
S02- al kyl ene- QCO 041 al kyl ene- (C3
pyrld(@m(’ﬁq(y loRyni thlazolyl pyridinyl, pyridyl, pyrimidinyl, pyrrohdlnyl
yrrol%qgorWI(W'm A g?ar Q)I'Dpygrg?ylcé?] a%il@ﬂy@ﬁ ﬁérlﬁlg%nﬁiﬁﬁolizinyl,

i ng eter
qumoMaMdeuhud:IEtﬂn)drtemmtngdrojur%ytubtsah ydroesgloindfinyR0 d

tetra@éﬁq&?@olﬁyﬁ&;p&%c{&}l}r@%%t@%y&%ﬁ%“laltewgﬁydropyridinyl
tetrah&?%@&%@%gﬁk&r @)—Ft?@'y&gH -1 %( 9 tglr?glal—%mhz 2,3- thl)adlazolyl
1,2,4-thilagllazobA, H) 2(5@DHaZﬁ$ablyly I1eihé-thia}14a(2©1yl,d$l)antbremdl Kiy2-thiazinyl, 1,3-

thiaziwl( %ﬁ ||ay kyi nﬁ@%él%@@)ﬂl %oglﬁg{y %% lnﬂf%iényl, thietanyl,

thlenétﬁ?a%)ty‘?rtﬁ%oﬁazcﬁ‘f%@%ﬁéﬂmébzc‘ﬂyﬂ 18 mdkpiSirydhidphenolyl,

Kyl ene-

thmph@(r(yd:(lh@p)yearhw ‘aﬁéi-tﬂ)azwl (GR-Actrlazirkyl 1,.3MN-triazinyl, 1,2,3-triazolyl,

1.2 3RS PRI, 1 gt bR gz anpantY

5)heterocycle, N((CO C4)

al kyl ene- H) - CO- O ( @0- C4)a| kyl ene-
The heterocyclic rings are unsubstituted or mono-, di- or trisubstituted by suitable

groups such as, for example: F, Cl, Br, |, CF3, NO2, CN, COOH, CO-O-(C0-C4)
alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl, CO-O-(C0-C4) alkylene-(C3-
C13)cycloalkyl, CO-O-(C0-C4) alkylene-(C3-C15)heterocycle, CO-N((C0-C4) alkylene-
H)-(C1-C6)alkylene-H, CO-N((C0-C4) alkylene-H)-(C1-C6)cycloalkyl, CON((C0-C4)
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(C6-Cl12)-aryl, N((CO-C4)alkyl ene-H)-CO O (C0-C4)al kyl,

N( (CO- C4) al kyl ene-H)-CO 0-(CO 4) al kyl ene- (C3-Cl
wWQrasorcal kyl , PCT/EP2007/010390

N( ( C0- C4) al kyl ene-H) - CO- O (C0- C4) al kyl ene 30

(C3-C15) heterocycle, N((CO &

al kyl ene- H) - CO- N( (C0- A4) - al kyl ene-H) - ( CO-

C4) al kyl ene- (C6-C12) -aryl,

N( ( CO- C4) al kyl ene-H) - CO- N( (C0- C4) - al kyl ene-H) - ( CO-

alkyleﬁ? %w& Cgll)la(lkyléer?g_(l%fs_ sk Zharycljo(_c& C_4glall(l§yleér;]% «(C3- C%:ycloalkyl (C3

C6)a||ky«ly4cza2>ré;6()<a§<eml 2(@123¢367-aﬂ<1r1ylP(@|0 anammm@e@&m@aryl C0-C4)
C13

alkyleRe 5 €4S el G0 GRIACI A ARy QGO G
(Co- d45>é'u®ncﬁ1e Uiéb&?@ fmﬁéﬁ@xbh@w)e%laan@ﬁ (@0¥¢4Pélkyiene-0 (CO-C4)

héterocyclic ring i s unsubstituted or nono-
alkyledes(ﬁﬁse‘l D)aryld (69-G4) atkyleBe-O4(COeHH) alkslenae(233 Cﬂl5)h[&t9r3)cycle O-

CO-OREE AR R 19 T BEB-0HG 1-64) Alld §-ER;0-(CO-C4)

alkyleﬁ@f(?ds CPdyeloaiio - @LcmLo -(C0SE3) afdrie-( d@m@;ﬁeﬂesocyde O-CO-
| uorine, chlori'ne, bromne or iodine. O&tl ca

N((COaGﬂD alkytenendr (GO ded) @Jkﬂ@@ﬂt (GerG 18R acynpbd ﬁh&l((ﬁgﬂ@ alkylene-H)-

(co-caf et TRCENOEER A e - CRECATIGtarE YEsr

c13)dyba;amqn m;l@oLN«@m @¢) alkgleeetH)- (C(Din}n)falky‘lené [88-15)
enant i oners pure di ast ereoners or in the f

heter@ﬁ»@!&ﬁe(é”oﬁ%ﬁibﬂt P-4 atkylaned{ G aevriealkyk I'r@“r(CO C4)
alkylefi&3 - é1b5‘abf“”§ é&b{mg&k 8'[%‘3‘3&15%8@9 8iso-(c1-Caalky,

ent| on’r nant1 omers an x’t ur
SO- (GO iatk b rre-6G 3 V& 3)cydoalkyloL‘B@(@O&mlkwmeqmm0) aryl, SO-(CO-
m xtures of diastereagne

C4) alkylangr E23-5115) e TaIpCBHIor S PR- (i el SO a ik gene-(C3-
013)@%4 i, "803-(co- éﬁ?ﬁlkw 6&% &, seiz @‘4 tahlﬁ/l%ne (C3-C15)

teredi'soners In t res. n case t

heter@dyamesc'r)m«n:a-mpaqylm HM@@{GM@&WZ&M}M Qjaryl SO2-N((CO-

Caralkigamot-chideterh sz EBEsLakuREE LR GoIgIvIene-(C3-
C13)dySRIENE, S09- NgCﬁl LE&4)dikytéie-8H-(CO- @hLek)ﬂéhé’?CBI(b??)hteﬁeerocycle,

I'nvent’ion al so conprises all tautoheric forns
wherethecanyboog ds heferphyclicainguisaunisubBlitaded pe ovancs or disubstituted by F,

cl, B RS NG G RS o R B IR AL Shpb RISV GRyc4)-atkylene-

H)- (CB@%R @nedH . be separated into the two enantioners
customaréérret hods, for exanple by chromato

ph
N((CQzﬁﬂb-alkyﬁﬁms -(60-®&4)- a|5y||66§d1'|uN((@Q Cﬂbalkdl%\ﬁpﬁgr(&) g4)alkylene
t || b
H-CsERppaiol el cpiSI BTG C BN RIGH Laf2 i Ni(co-
C4)a|%)ﬂéﬁ@ﬂi§l@0m9mﬂ§leﬁé (Usecﬂsm@tér@cycleam(@(ﬁ@4) kaﬁ<y|ene H)-CO-(CO0-
t ai ned oyi ng stereochem ca uni 1t or
CA)alGmbne 56 G1 o (BD- G e P BB AIEN(CO-
C4)alk§i858 1€ 0-(Co-C4)alkylene-(C3-C13)cycloalkyl, N((CO-C4)alkylene-H)-CO-
(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-O-(C0-C4)alkylene-
(C6-C12)-aryl, N((CO-C4)alkylene-H)-CO-O-(C0-C4)alkyl, N((CO-C4)alkylene-H)-CO-
O-(C0-C4)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-CO-O-(C0-C4)alkylene-
(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkylene-(C6-C12)-aryl, N((C0O-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkyl, N((CO-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(C0-C4)alkylene-(C3-
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30 The conpounds of the fornmula I may exist in the
formof their racemates, racem c mxtures, pure
wepaspioner s, di astereoners and m xtures of PCT/EP2007/010390

di astereoners as well in their tautoneric forns. The

present invention enconpassgg all these isoneric and

WO 2008/ 071311 PCT/ EP2007/ 010390 17 tautoneric forns

of the conmpounds of the fornula |I. These isoneric

forms can be obtained by known methods even if not
1) A R B e N QN PAoEPalkyjone ) (COCalkylone
(C3- CS6I)héierody¢Ie whexe ¢he iasyl gor dvetenocytliming ishensulfstituted or mono- or

d'subﬁﬁa fecy B s O P S "G PEFE QXG0S (Er-copaiky,

N((COQ‘E@ w CZ| 1:125 @&)cmg@hbm @@mr@% @@bwrco@i(ctma alkyl,

y acceptable acid ition salts of tH
SF5, 66nﬁ¢znds of the invention are salts of inorganic
acids such as hydrochloric acid, hydrobromc,
phosphoric, netaphosphoric, nitric and sulfuric acid,
Habg@ﬂqs9Uoﬁh8@ﬂﬂ6nﬁ§Hﬂ%nﬁHéBrﬂﬁﬂnéOr exanpl e, 10 acetic
aci d, benzenesul fonic, benzoic, citric,
et hanesul foni c, funarlc gluconlc glycollc

e 0B S kR R L Bh B g con

indepbAdémtly 6f SidHlother hbgd IRecomfguraten br Saddrifigaestigi. ateecompounds
basic salts are ammpbniumsalts, alkali netal salts

of the(fetrouladscasder presand inptieafosmueh %ﬁt%‘)an“aTTWﬁ OR purediastereomers
orin tggltféls %?ngtg W%%‘éﬂ%ﬁg’qt@?ﬂé‘%séﬁ%laa]lgsfe%cgﬁwlé%,sf@ E%mp@fﬁ the form

of racemaass.Mthe2plfasenoirvemtioy Ireldteds for murargtintibjners and mixtures of
di et hanol am ne, |ysine or ethylenediamne. Salts with

enantwm@rafawemaﬁéawe Giastersemars @andimbiuresaf diasterggmers. The
mvenﬁéﬁ%@g}pﬁe% {ﬁ %Ldé’é’% %\f’/‘gﬁ% At Bf Ho‘f@‘ﬂ’leﬁ?}vﬁgg e %H?a'ré‘ of i formula |

I'on as use ernedlates
and itfoamprisespalratioatof dine sterpoisofriecsiin thie mixtures. In case the compounds
phar maceut i cal Ié/ acce abl e salt and/ qor for use in

of therf@HPHlé‘r'a‘i?éU?‘? presest fﬁﬂ"éefﬁrPf tspwera BY FigdeemREs or trans
.somq}Eﬁhte%%?tmw.%n%eMﬁ% ‘iéérﬂ@ﬁ 2 t Yé‘k'le(g"mekbgﬁﬁd to E/Z

erein refers to any si ol ogi ca I'er at
mixtuc@rln\ajl naties of ha irvemtion radsm€ompesé® alitawtomenic fomas of the

i nv for 5 exanple an ester, which on
compgaﬂg t&?ﬁhWﬂ#q a mamal such as, for exanple, a

human is able to form(directly or indirectly) a

compound of the forrmula | or an active netabolite

Diastereensars, inthwling E6fisoatdrg, cambeiseparatddintodhevedividuabisomers, for
npounds of

examplR i ere B elgTRaE R AR CA S sPRaraled IO dhe o gnantiomers
by cuéﬂomarg?ﬁéi‘hoabafdmexgmdle b} Wfomatbgrapy 64 chPaFphases or by

prodrigs can be metabolized in vivo to a conpound of
resolutiom, fonexamplg.by crystallization of diastereomeric salts obtained with optically

active acids or bases. Stereochemically uniform compounds of the formula | can also
be obtained by employing stereochemically uniform starting materials or by using

stereoselective reactions.

The compounds of the formula | may exist in the form of their racemates, racemic
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers as well in

their tautomeric forms. The present invention encompasses all these isomeric and
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These prodrugs may thensel ves be active or not. WO
2008/ 071311 PCT/ EP2007/ 010390 18 The compounds. of
WO p@siorsent i on may al so exi st in various pol ynRCPEPR2987/010390
forms, for exanple as anorphous and crystalline
pol ynor phous forns. Al pol yyporphous forns of the
conpounds of the invention belong within the framework
of the invention and are a further aspect of the
invention. 5 All references to "conpound(s) of formula
tautoﬁrerr@%r‘?ﬁ@éf Rl cdrpSlindPof PEHALIES), TREsé MoméRE 'Fﬁrh?s tan be
descri bed above, and their salts, solvates and
obtarrpﬂ@by shoyn caeuhpdrsmvernr ibnal spemﬁqauatdeseerbee inleemei ¢ases.
herein. 10 Use This invention relates further to the
use of conpounds of the fornula | and their
Pharrﬁﬁ@éd‘fﬁ:‘éﬂ&'bb@é‘ﬂ)ta@%@lﬁé hidbecagsE ik solaBMEsin waRr i GRater than
i gands of the invention are suitable as ‘nodul ator3
that 06fhePrnAral ac basictaompsouris, marmlrm)pswtatﬂen‘m rmedioal applications.

eceptor PPAR aretr ription factors whj.ch ca
Thesd SECHTISE el APh ATl Al pEemAble3rifh o fAiED Sitavle
pharmfiasdidallyae abreeéaata@rrmonTémrs%f thé @ohpdmdsiifthe invention are
i sof orns, PPARal PPARgamma and PPARdel t a

salts ¢f inerganiaacids SUPE'%'@YCHPC laric aeidh iy deokyomie, plyosphoric,

oGRS SR PR 8 B g Bampe

acetrcﬁé@iddbw&%sﬁuﬁﬁtl beAzoibbEifid, ethanésulféric! fuphai€,gluconic, glycolrc
Funct 1993, 1§( 5) 267-77). 1 n humans, PPARganma

isethignic slastic.Jagiobianic.dnaleie. gnalih mrethanasulfierRECcinigd
-tolugﬂggﬁ nrc‘f"ghﬁga@c{alﬁe LER. ‘S%ﬁ}ihfreéﬁ'k %%ggﬁlwﬁ%@qa&fe basic salts

ers an erenti a

are arlanfdrﬂtnmrﬁaltEPélRalrhaMel dalts (suehtast scdium wricspoidSBMm@aa@ﬁ alkaline
rmdu’ ate different physiological functions. The PPARs

earth gefal salisdguehias MAgNEsiuBLaNd sl satts) gadisalfs c&ttrqmetamol
(2-anfifio-2-Hy¥fr Gﬁéﬂéfﬁgflﬁ SJEr(ﬂileJh%’arol *a?etﬂéﬁér%hﬁ gsW%' gh

genes "are ndirectly crucra nvol ved
eﬂhWenedmnmné and carbohydrate netabolrsnr Thus for

exanpl e, the PPARal pha receptor plays an inportant

part in the regulation of fatty acid catabolisanO or

Salts WitRoP ﬁéﬁhébétﬁrcénfhhé é&ahféeaﬂrbﬂ%hch%' ro% eDXP

i's cr cially 1nvo exanpl e 1 n regul at g
trifluoeatioetate Ikkevwrsejbérbegemthraﬁlne)framewcauahfrtrne)rnventxwa\aasruseful
volved L.h t.he re ulatio

interrigdies 3H6 LN BpPEAHoTL dewiEation o BRAETRGS tisall Fikbeteble sait

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

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

metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.
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WD 2008/ 071311 PCT/ EP2007/010390 19 are not directly
connected with carbohydrate or |ipid netabolism The
waewsersyl of different PPARs can be nodul at edPG/EP2007/010390
various fatty acids, fatty acid derivatives and
synthetic conpounds to varyiigg extents. For rel evant
reviews about functions, physiological effects and
pat hophysi ol ogy, see: Berger, J. et al., Annu. Rev
., 5 2002, 53, 409-435; Wlson, T. et al., J.
The opftpBlnag BFthe friehfidn me/ 35 il ih 34B0us o "i'ifg%“%f%fms for
exampladasBamgephous. #hd crystall]ne phlysdrphaus fareh All palyohorphous forms

of thezo?r%o 2 Sckjgﬁle i%@n%%leﬁ%thﬁéeﬁ%g S TOF ﬁie i{lﬁgrci)t:?dn and are
a furtiPEspeLesf halinfemsdd.ons of PPARdel ta have | ong
remai ned an enigma. The first proposed pharmacol ogi cal

role for PPARdel ta has been the regulation of

Al rofGHAERD  CamBRPTOR) CHRR {4 S PR (S1Ed0 OMRRUTELS) of the

formum Iaééfae&hﬂiééﬁé@é\i& and theRisalst dslvataksEtd ﬁ@iiiﬁuogkiﬁy @fictional
et al., J Chem , 1999, 274, 6718-67

derlvaiuue@awctegcwben herelai. FEBS 15 Left., 2000, 473(3),
333-336). In obese, insulin resistant rhesus nonkeys,
the potent and selective PPARdelta |igand GAb01516

Use raises HDL-chol esterol, decreases plasna
LDL-chol esterol, triglycerides and insulin |evels
(Aiver, W et al., Proc. Natl. Acad. Sci., 2001, 98,

This irz%%gioﬁ?fe@tesl arine eﬂ'l{glthgﬁp‘g%? f)ﬁ’(g B?lo?ES ] n gti aXMtiligir

Iomers esus

pharmac@(lti’oélgw?nmsfik@w% BRAR I|§anc§i§ THe PPA(R Bgand]s ofiharinvention are
1996, 118, 174-178) and acts in a simlar manner in

suitabe,as mpadulaters Af EEIAR getMlYs in heal thy vol unteers
( Shi nrokawa, T. et al., Drug Dev. Res., 1996, 38,
86-92). More recent publ i cations underl i ne that
PeroxiRBAkel pfdli@ﬂamraactlvatmi tevebtdra BPAR )arettlanscriptath f@storsofvhich can

be actg\éieléqii glggiggp $ian Zﬁ%&rﬁ‘g%&eﬁt ance(,@uéeq[ rquggrki)%}rgcseptors There
are thzﬁgé i;ié’é?@%forﬂri’z% g’i%;igigaﬂ:ﬁ%ana ‘i%%f‘mmg arﬁ1t Pﬁ’lméié%gedércal to

PPARbe®), whtrhares@rxdedHoy differént genesl (Perommﬁbeproliferator-activated

recep%&?i%ﬁ{)bé?-t%wéz ggg@alnaigi%s Jg geg éj@gané g@I@rS%fLHICtIQ{iS Motojima

K. Ceﬂ'Struc?‘F'Lﬁi‘%@er@O%(EZ%? “#pB-457). Besides its actions
as a regul ator of t [1prd-, glucose- and

chol est erol - net abol i sm PPARdeI tais known to play a

rol e d oni_c. evelo ment . i ation and bone
in hurigng. SARBBITEE PR IN BIAF PRYANtS, R ARGALT A8 RIBEHPnaNe
gamrﬂ%t@hich #68QRe rééiﬂlf’fbf éi@méﬁve G%é‘@f pN)rZote% aﬂH difféﬁé'ntiai mRNA

Reprod Dev., 2003, 66(3), 4; H. J

splicing;. aiff@eghPPﬁmbave different tissue distribution and modulate different
physiological functions. The PPARs play a key role in various aspects of the regulation
of a large number of genes, the products of which genes are directly or indirectly
crucially involved in lipid and carbohydrate metabolism. Thus, for example, the
PPARalpha receptor plays an important part in the regulation of fatty acid catabolism
or lipoprotein metabolism in the liver, while PPARgamma is crucially involved for
example in regulating adipose cell differentiation. In addition, however, PPARs are also

involved in the regulation of many other physiological processes, including those which
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275(11), 8126-32). WD 2008/071311 PCT/ EP2007/ 010390
20 Nunerous publications denonstrate that PPARdelta is
W@ piogesing proliferation and differentiati onP@F/EP2007/010390
kerati nocytes which points to its role in skin
di sorders and wound healingg(Di-Poi, N et al., J
Steroid Biochem Mol Biol., 2003, 85(2-5), 257-65; Tan,
NS. et al., AmMJ din Dermatol., 2003,4(8), 523-30;
Wahli, W, Sw ss Med Wly., 2002, 5 132(7-8), 83-91).
P r f
are nqf el eBnaBERAT it Cattoryipile o B ISt iR e SEf
differant (HRRs ean e @odslated bgvariots rfamy abidepfatty, adi¢ detieatives and
di scover é)gat PPARdel t a. was expressed.in rode ‘efI
synthefiq %Bﬁé? i” lé%ry"’tgw%xtﬁﬁ} S Of f ﬁMa”bﬁeé{tﬁ)/&f’f ARoiLNetions,

physdl@@gg\g‘{é&gé’xgﬁlo 5 Slﬂgpgo%eeer Ber Plg \"/Jv:a‘g%gPso ounI(D]ev Med.,

2002, 1332408-435)\RHsarg Betet: lvidedgohbst. 28Q048(4), 687-550; Kliewer, S.
et ., Bt EF60 Halm Hoer PROLnebc Ao Brahler. O RpiReIger u.p. inty

Obes ﬁgléttmeﬁat{b isopdl 9083 b7 @upplﬁi 1@212% V3, O[?&?;ﬁél%ay, 2003,

PPARdel ta activato may be’of use f’
39(8)609éiment of denyelinating and dysnyelinating
di seases. The use of peroxisone proliferator activated
receptor delta 15 agonists for the treatnent of MS and

Amongtthé'thl‘é‘é“WPARﬂ%bfd?&sdﬂhégﬂg@ﬁ)I@Bahﬁnéf@H@oﬁPPARdelta have long
escri bed in WO2005/ 097 eli natlpé condi ti ons

remaige@ apegiigeet dbeifiist proposed ﬁparmacologwél ¢ forpPBARsiela has been

the regﬁ%gpﬁ o?.f;ﬁgLegR(% g? QS@%g?éa%ﬁ) g{/\{v%g 385\)'}'%%53{ thedBmEwh4Eselective

PPARQilel|tacr@aﬁer09165@41 Fait&€ pRRAMd aholBSteYSIUR ssdiabetit éﬁN&él model
and Schwann cells in t @j)erl pheral nervous syste

(Bergemisit al, . Bigli €hem.wl 999, ddry 6V | 8712%; Letheuitz M2, et al FEBS
Lett., g@@%’%’{pfa I@gﬁg’?— OA :I)rg\%éég% |ﬁ§l§l|nb|lei%1st bt r‘h%ng %Aléleyshg\e potent

axona generation

and s@lbt:t‘hve Py ARd éltd I&Jaﬁdf@W&l’Eﬁﬂ%:sd@ﬂHmmmﬂéﬁemlC@@creases plasma
ccur as a result of neuronal damage or danage to the

LDL- Ci"i'?@ﬁt%foﬂ'ttﬁgﬁYPeﬂd%éﬂﬂé’PSLHI'UéGYQJSé@BY?raW etaty kdogsNatl. Acad.
Sci., 2@29338%6'5%‘"15}2 THY Hﬁéﬂ*PPﬁR’&%ﬂbﬁ’PA‘Ré@*ﬂi X rgom?t YM-16638

ers, toxi ¢ agents, or viral infe Prineas

signifisanthMoleralpthsrive fipielsiinahesus ahd epsasoldus rﬁ)abewfs @(B@l’oss et al.,
(Edwar d Arnol d:

Br. J. PhPRT P q%yﬁﬁ%@@@@ﬁw BeNRIAL, Mepger info weeks clinical
trials .méatftg RIoHiite 8fs &ééﬁé ?ng}erck ev- 'REP1686 88, 86-92),

t at ar ch
More tedumt @Ubhcaimnsﬂﬁﬁiérhnezg{at Pfllmdellaﬂfis%r? B’npdﬂ@ﬂ)targm for the

treatnbeg'g@[f ?yﬁl,lp r\%gl gﬁé@g{]{&g{ﬁ%ﬁ%& | g(?qt 2 tes atherogcleross and
syndrom X (Wang,Y-X. et al., Cell, 2003, 113, 159-170; Luquet, S. et al., FASEB J.,
2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 156924-15929 ; Holst, D. et al.,
BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U. et al., Mol. Endocrin., 2003,
17, 2477-2493 ; Lee, C.H. et al.,, Science, 2003, 302, 453-457).

Besides its actions as a regulator of the lipid-, glucose- and cholesterol-metabolism
PPARdelta is known to play a role in embryonic development, implantation and bone
formation (Lim, H. and Dey, S.K., Trends Endocrinol Metab., 2000, 11(4),137-42; Ding,
N.Z. et al., Mol Reprod Dev., 2003, 66(3), 218-24; Mano, H. et al., J Biol Chem., 2000,
275(11), 8126-32).



10

15

20

25

30

uncertain etiology, that have conme to be known as the

primary denyelinating diseases. O these, nultiple
w@eenosis (MS) is the nost prevalent. O her pPCTEP2007/010390

denyel i nati ng WO 2008/ 071311 PCT/ EP2007/ 010390 21

di seases include adrenol eukagystrophy (ALD),

adr enonyel oneur opat hy, Al DS- vacuol ar nyel opat hy,

HTLV- associ at ed nyel opathy, Leber's hereditary optic

atrophy, progressive multifocal |eukoencephal opathy

Numeﬁ’é’%wgn_ APl fermiGh dﬁFé’lé'tﬂ Pﬂﬁ%@ﬁgqgﬂ'ﬁpdgérﬁmg proliferation and

arre syndrone an trop| cal
differqrﬂiaﬁparoé&iesatmcmymkiwh|ohrp0|5tsttb gisagole m sikindsordedi andwsund

healing Glig-OlciNs Bbbh ik SERIOBNBEORATUHPL idl 2ODACER}2-Bh d57c8ReTan. N.S.
et al. VArh%* CHN RPN '2%03':4’(%‘)&?31%0%@&10%? eSWisImEsNA&y., 2002,

myelifi's, a syndrone’in an acute’ spinal cord
132(7?8)683}%% on of unknown cause affects both gray and

PP ARG ARG ars i ba g reshstl B he RS RoRewgr much of ts
funct.éh %?ér@‘jﬁiﬁ rbﬁwdh‘i’é GRABYSVdrad! WdiRguldPirlbicdt heRleVer,as the

damaged 1 ncluding spinal cord injuries, neuropathies o
discovary thatr BBARQedtayNas Fhpressed gntodent @ligbdendrecytess theomajor lipid

proo. EREPHIR 48 L BBt oA Rl Ke S 186, 8F. ses-
573). Ffﬁ&%iﬁ)e? gt v d?Ed\F&umat @@FFE‘RRUéma gBlectiie agofist dldsofdund to

profile, the conpounds of the formula | are suitable
SIgnlﬁcantly Insreaseae :ndreglisd myedn gane pxpipRgioaand r@wehméheath

ciameB AR SE ST Q. areuBe At bk 2oginiae P 2oy BFs”

PPAR@#@ adtiVatc® ahay Be oBekEE6r thé: tredtinerdlof deAyelinafify and
2002, 53, 409-435; Wlson, T. et al. %d

dysmmmtmggbwse@gmp useaqf'peg;gysopqq Rigdiferator a@{lvgqed receptor delta

agonlgﬁggp r}ep {rggtrﬁg{}gﬂéﬁ§ﬁ1 g%%ﬁ%g ﬁygﬁﬁ&g@dlsgéﬁgggéf( g)e shown as

describéd-ih 2V O0051E97,098. et al ., Nature, 2000, 20 405,
421-424; Torra, |.P. et al | , Curr Opin Lipidol,
2001, 12, 245-254). Conpounds of this type are

Demy‘éﬂﬁéfirﬁ‘b@ﬁaiﬁ?ﬁé‘ E\Fé‘ma‘?ﬁ%@feot Y ?f’"@é@ﬁﬁ -@Wéjﬁﬂlltiple dense layers of

ders o
lipids Eladquoteus whictdcoaranary nenld fitsdrs oTiheses myéw are provided by

oigodBnips b Al 08 Fous Vel (G Saheanuls e he
perio|ds] ehofs Sl O Alerk SRR orL Ay
demyelimstiver mlay denirreyveBible; it ipusvalyeatcompanisd or followed by axonal
degergeer%{ig’ltm,aanr%a often by cellular degeneration. Demyelination can occur as a result
of neuronal damage or damage to the myelin itself - whether due to aberrant immune
responses, local injury, ischemia, metabolic disorders, toxic agents, or viral infections
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J.:
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).

Central demyelination (demyelination of the CNS) occurs in several conditions, often of
uncertain etiology, that have come to be known as the primary demyelinating diseases.

Of these, multiple sclerosis (MS) is the most prevalent. Other primary demyelinating
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- inprovenent in glucose tolerance, - protection of
the pancreatic 1 cells WO 2008/ 071311
weFQnsRPB3007/ 010390 22 - prevention of macro- BCMEP2007/010390
m crovascul ar di sorders 3. Dyslipidem as and their
sequel ae such as, for exanplpd, atherosclerosis,
coronary heart disease, cerebrovascul ar disorders
etc, especially those (but not restricted 5 thereto)
whi ch are characterized by one or nore of the

diseaded me}Md@gadréﬁbréruRod%stPégﬂ’fy LSy, dPédcﬁhVél@ﬁéGr%pathy, AIDS-
concentrations ost'prandi al plasma triglyceride

vacuotamnyzelopathyo e, Lv-assmmmd mhelloeetftyr bebeosbereditary optic atrophy,

progressi el litgral BiistcraRalRat e (PR Aibachty spietdting ™

panerfc@PhaRfi€ 'GlilliBALB a¢é 8§ndrorké ghd/fﬂﬁﬁ:él 's?@ﬁf@bﬁrébaress In addition,
concentrations 4. Various other conditions may

there pee aewteqtondiipns intwhigle demystioatien sgn@cewein thesCNGeg.g., acute

disserﬁﬁ@{aq %RS&IPI#%'S‘(‘PS%ﬁ@i ?A[I\,?Eb@h%%da%é”nglﬁ%\ §ﬂ8§§ﬁg|ft‘§| Furthermore,

acute Wa@ufsbé@étmyém@faaémrémétlﬁfwrﬂbh aRtoute epimal cordurgﬁsectnon of
bl ood presSure - heart failure such as, for exanple

unknowsueayss affests bogh ey Ard uhite, matier EVRNRYOr DPrenAsiagant snoracic
segméﬁ]tfsa[:gﬁ LY re%ﬁﬁ?@ig%ﬁ)e“ﬁ 52" hsd %ﬁsgﬁﬁer%rm WhICh m%tﬂm forming

ardlonyo at SOT ers or ¢o I ons

glial celd laaan:’;aﬁralgxednﬁ@loﬁir@rspmla:dmvmum@l neurebﬁwﬂwah@hewélnjury.
such as, for exanple (but not restricted thereto),
coronary sclerosis including angi na pectoris or

The p@&?ﬁﬁ”ﬁ%loh%%ﬁ&é d)EOm {f?o?{':he fofo é\flt&ﬂﬁél@r}ﬂﬁbﬁlatmg the

reoccl usi on - ron anmat ory

activitg of IPR%SRs fesrpemedllyﬁhe ac@vwmf EPmMaeanchﬁE’ARalplnat[Dependmg on
colitis -%ﬂsthna - lupu

t L
the mPﬂ‘F'PHﬁW 1 Wﬁe‘iﬂfﬁ?‘?'&"‘iﬁ 9{)%83 g“agl%ﬁuﬁ?rﬁgsﬁ)PQ% fogghe treatment,
controiié@%r@ph&lgﬁfé@ttﬁé ShPEADHS dSscribBbHEreinafbATRY &% number of

other pharmaceutical applications connected thereto (see, for example, Berger, J., et
al., Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43(4),
527-550; Kliewer, S. et al., Recent Prog Horm Res., 2001, 56, 239-63; Fruchart, J.C. et
al., 2001, Pharmacological Research, 44(5), 345-52; Kersten, S. et al., Nature, 2000,
405, 421-424; Torra, I.P. et al., Curr Opin Lipidol, 2001,12, 245-254).

Compounds of this type are particularly suitable for the treatment and/or prevention of:
1. - Disorders of fatty acid metabolism and glucose utilization disorders.

- Disorders in which insulin resistance is involved

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

- protection of the pancreatic f3 cells
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WD 2008/ 071311 PCT/ EP2007/ 010390 23 6. Disorders of
cell cycle or cell differentiation processes: -

wa@eaioposeicel | tunors - |iponmatous carci nomas SBCTERR)7/010390
for exanple, |iposarcomas - solid tunors and neopl asns
such as, for exanple (but naip restricted thereto), 5
carci nomas of the gastrointestinal tract, of the
liver, of the biliary tract and of the pancreas,
endocrine tunors, carcinonmas of the |ungs, of the

- K AREHoR B midifo- Atd RAEMVESEREr dBbrddls geni tal tract,
prostate carcinomas etc - acute and chronic
nyeloprollferatlve di sorders and | ynphonmas -

. D)ﬁﬂg gg%bagé&,éeg% eI | 3aLd ?cgqqg%gﬁlt@r gihe‘macleross coronary

e%ﬁrdlé’é‘ﬁéemcer %’c}lﬁb’ éfSSFG%rb ré% lé?p@@lallzltl%gé‘ EhitRHot Festricted

| sease - sclerosis nson
thehekre)a&lach asel mhatﬂ@ekmd/by Dophy nieen)f the followmg factors

- Phiob Y Be TR Cipcetiitons. RiohaBistBend Hiryma riglyceride

o&gﬁdénq,tart,gﬁg - progressive multi focal
| eukoencephal opathy (PM.) - subacute sclerosing

- plamellBbpthalesterol coagentraiensarre syndrome - tropi cal
S| s 25 acute di ssem nat ed

B Iﬁ?@%ﬂg’f‘ ar ane}re %ﬂ&ﬁ@ﬁ@at'onsacut e viral encephalitis -

- aRigha DIr aR6Iéetersl dBifidntiations spi nal cord and brain
trauma - Charcot-Marie-Tooth di sease 30
small dense LDL cholesterol particles

high ApoB lipoprotein concentrations

. Various other conditions which may be associated with the metabolic syndrome,

such as:

- obesity (excess weight), including central obesity

- thromboses, hypercoagulable and prothrombotic states (arterial and venous)
- high blood pressure

- heart failure such as, for example (but not restricted thereto), following

myocardial infarction, hypertensive heart disease or cardiomyopathy

. Disorders or conditions in which inflammatory reactions are involved:

- atherosclerosis such as, for example (but not restricted thereto), coronary
sclerosis including angina pectoris or myocardial infarction, stroke

- vascular restenosis or reocclusion

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

- asthma

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

- other inflammatory states
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8. Skin disorders and/or disorders of wound healing
processes: - erythemato-squanous der nmat oses such as,
wo erosexanpl e, psoriasis WO 2008/ 071311 PCT/EP2007/010390
PCT/ EP2007/ 010390 24 - acne vulgaris - other skin
di sorders and der mat ol ogi calpzondi ti ons which are
nmodul at ed by PPAR - eczenmas and neurodermtis 5 -
dermatitis such as, for exanple, seborrheic dernmatitis
or photodermatitis - keratitis and keratoses such as,
DB BHELA oy BRIGH Caldifieteiif BocsdBsl e kerat oses.
actinic keratosis, photo-induce erat oses or
- kadippssicelltaombrsul aris - kel oi ds and kel oi d

roph - t | ydi dy.l t
- s Srofansuetes. 1o SRamPRaPPREATAS a1 ( Py
_ %Iﬁﬁu‘n%}?, aﬂbcltn‘eé‘;?lasrfn@rsu%ﬁaé@ k& extRSIESBUt nlot restricted thereto),

papi | lomata, viral warts such as, for exanple
nearciromas obtiteagdsieintestinaltkagt) alkthe Iwep.a;fdharblllary tract and of the
r mat oses exa

EHRRPaS Enddtne Bimard e of o8GR Vs and the
”ﬁhﬁé}?ffPéct Obf théfgeqmaafra@ui;r&w@ éaﬂcm%ﬁmﬁ: -

| ocal i zed benign epi dermal tunors such as, for

- eaeutpland ehroaicomyelaprolifeptiverdisordaseand lyrophomiagi ns -
wound h iLng 20 9. O her disorders - high bl ood

) p?%%'gg?ﬁgé' pancreatitis - syndrome X 25 - polycystic
ovary syndrome (PCOS) - asthma - osteoarthritis -
| upus erythematosus (LE) or inflammtory rheumatic

7. Demyslingting angdcothgs newgadegenerative disorders of the central and peripheral

nervous systems including:

- Alzheimer’s disease

- multiple sclerosis

- Parkinson’s disease

- adrenoleukodystrophy (ALD)

- adrenomyeloneuropathy

- AIDS-vacuolar myelopathy

- HTLV-associated myelopathy

- Leber's hereditary optic atrophy

- progressive multifocal leukoencephalopathy (PML)
- subacute sclerosing panencephalitis

- Guillian-Barre syndrome

- tropical spastic paraparesis

- acute disseminated encephalomyelitis (ADEM)
- acute viral encephalitis

- acute transverse myelitis

- spinal cord and brain trauma

- Charcot-Marie-Tooth disease

8. Skin disorders and/or disorders of wound healing processes:

- erythemato-squamous dermatoses such as, for example, psoriasis
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exanpl e, rheumatoid arthritis 30 - vasculitis -
wasting (cachexia) - gout WO 2008/ 071311

weEQNsRPB007/ 010390 25 - ischem al/reperfusi onPGHRB20OTIE10390

- acute respiratory distress syndronme (ARDS)

Fornul ations 5 The amount ofyza conpound of fornula |
necessary to achieve the desired biol ogical effect
depends on a nunber of factors, for exanple the

speci fic conmpound chosen, the intended use, the node

0 Ini.stration and the clinical condition of the
p%?ﬁggP@aﬁﬁe daily dose is generally in the range

f 6ibier kPOdisomidre ahdUermatslpgicabtondifionsrwhidhlarmodulkied by
50 per day and per kil ogram of bodywei ght, for

eREM e 0.1-10 ng/kg/ day. An intravenous dose may be,

f e fange fromO0.001 ng to 1.0 ny/ kg,
m§¢%ﬁﬁ§gghagﬁ#F%%$€mgg adm ni stered as infusion of 10
ndeinoatitBOsuh #sfokekamprnsebdrrheic dermmatitis. orphictaddrenatitis

i nfusi.on solutions for these purposes contain, for .
ekerabtis anfrkgiptoses shghas. ,mF;)'?p?%l&(P%'F ?‘sfﬁ@s‘ﬁ@ segile
1 e o . _ _ .
1 SefBbs S acthic KsratoRls, ot el Rerkes B keldtositTolicularis
i hgjoits amd keldidiprophylaxises for injections may contain,
for example, from1 to 10 , .and si.ngl e-dose

£ B! METHAO GARGYOTELA Ob £ORRMPRIELE BEUTEAI 1 y - such

as, r i t [

SRkl AYRSTL gV Sleclonk a3 el
6p8pittgmakarvitah wartsssuphyas, ffort éxampleo meotisstuoneahtagiosum,
c%pﬂiti ns, the compounds of formula | may be used as

t & Qﬁagghpound itself, but they are preferably in the

f pApuIaF dBriBRIsBB GRkhi &2 orciEmRsiE! LiRRen WlddusAn

acceptable carrier. The carrier nust, of course, be
asloppanibee sueh abefos ensmpiernasal-cell satdngraas bnelagonmas or
the _other -in dients of the conposition and is not
h%HﬁWﬁPU?J?C%L@"“§5¥?%%t's heal th. The carrier may be
ajozalizéd Ben@yn! didedndltu RS saal ab Sfop eXBRIPAS)| Reratoderma,
fornmul ated w th the conpound as a single dose, for
efpidgrmahBaevit abl et, which may 25 contain from 0.05%
tgiﬁﬁéb y wei ght of the active ingredient. O her

p % utically active substances may |ikew se be
piwesAdthealing! udi ng ot her conpounds of formula I. The
phar maceuti cal conpositions of the invention can be
produced by one of the

9. Other disorders

high blood pressure

pancreatitis

syndrome X

polycystic ovary syndrome (PCOS)

asthma

osteoarthritis

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

vasculitis

wasting (cachexia)

gout
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known pharmaceuti cal nethods, which essentially
consist of mxing the ingredients wth
w@b@saeisol ogi cal | y acceptable carriers and/ or PCT/EP2007/010390
exci pi ents. 30 Pharmaceutical conpositions of the
i nvention are those suitabl or oral, rectal,
topical, peroral (for exanple sublingual) and
parenteral (for exanple subcutaneous, WD 2008/ 071311
PCT/ EP2007/ 010390 26 intramuscul ar, intradermal or

on, al though the nost
) s@%g%\?%?éﬁ%ﬁégm g%'zarﬁgﬁ?éstratl on degends in each
- | aclteirdypiratonsdistiess kgndminie ¢ARDS)severity of the

condition to be treated and on the nature of the
conmpound of forrmula | used in each case. Coated

f ations and coated sl owrel ease fornul ati ons al so
Form%lgFlﬁég 5 within the franework of the invention.

Preference is given to aC|d and gastric juice-

reS|stant f or mul |table coatings resistant t ,
The agagyntiof g qgreréowﬁeﬁo Wal nesessary gb@?%&%&emﬁ Hsﬁtg@é biological
eﬁect%&%\é\)‘g&)@rno%@ﬁ tf )ﬂ? (fiﬁ}fggreex%mﬂlgl tgte espemflg cgrqn%ound chosen, the

intendeal ysesthe ohodeebhadmyristcatsan dnditimb niahballcamlltimmf;metmatlent The

daily gk 1h GATTSaIDI Whiy apbe o GO0 D ot T msnaicallfrem 0.01 mg to
50 m@&ﬁ}cﬁ%ﬁaﬁd’ ﬁg&.ﬂ&a}éﬁu omcﬁwc-ﬁ@m ?&céaetnsplewh@bﬂn@/kg/day An

ets whi ch contain a defi
intravanous tdosé nnar;ebe,dnpeuampdﬁ if Mercanzgel fromns0.p6haheg $o0 drO mg/kg, which
i on ,or. su eou

can sifidl becarrmisigredt a5 ihrakof st AR f10fpBbeg RiB8!Hn Sha per

mlnutlé’aSQTtabIE iRfulsicP3BIStions fo-mﬁéﬁa EQﬁH&é’stméV‘éoﬁl%}h f@ﬁexample from
al ready nentioned, be 15 &]e par ed sui t ab

0.1 ngtead Gmeg Uypically frohbaavioi mweeum;@ht@r s$lé19|€i mm @lay contain,

or xR S S PO T ol g ectons

may diresighforieXathflefré@t1 mge mﬁ@SIahU@ﬁgléIdbs@efﬁﬁhaldtMns which
produced by ‘uniform and honbgeneous m Xi nga of the

can beadmipistergdearalyisughtas, 4o emmlleaﬁaw% o &abjetsdmayeentain, for

oramffl, 0153 1208 il AL R 53850 . P Rginblapy ofne

abovdmhestierstl synditens, ahe chmpUunﬂisldﬂ rf@gmﬂan@w,ebe @sed as the
granul es of the conpound, where appropriate with one

comp@un%tﬁelfatad. they AEe prquraéﬂu Enthe for @i rAcrRarmagesticak gomposition
with a%agc&ﬁtﬂlg%lé? eg' W\etc%g}l&t rlnﬂgt tol?%oﬁ&'g)%%%degtav\ée in the sense that

OW N o m suc
it is c@ﬂh@aﬂbleamth\md ethep mgledleateomh)e&ﬁ)nmpcbshtlm bBhddenot harmful for the

Idant, _inert _ diluent and/or one
patierti haRlte. T aaieh BRUILH AGOUYORASHIY A RO A is Rrcferably
formﬁ%ﬁ'vﬂ& th%%ddmmhégl s%ﬁle%eb??r%)&q’%@%s@tme@ WHich may

conmpoun I'S 1Nn°po orm ‘an
contairofretre®.08%ta 85%rby weight lof the ectivd ingredient Ctheuphartmhaceutically

machi ne. . .
active substances may likewise be present, including other compounds of formula I.
The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients

with pharmacologically acceptable carriers and/or excipients.

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

peroral (for example sublingual) and parenteral (for example subcutaneous,
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Phar maceuti cal conpositions which are suitable for
peroral (sublingual) adm nistration conprise suckable
wao aBets1whi ch contain a conmpound of fornul a |PEI/EP2087/010390
flavoring, 30 normally sucrose and gum arabi c or
tragacanth, and pastilles whjgch conprise the conpound
in an inert base such as gelatin and glycerol or
sucrose and gum arabi c. WO 2008/ 071311
PCT/ EP2007/ 010390 27 Pharnmaceutical conpositions
tear 4589, et G5 0] Prihi e , SQALE e mostsutatie

mode@f afdmlmsh@tlbn debents &t eachireficidadl saseson e natré mndhseverity of
bl ood of the intended reci gﬂent These preparations

the conditionsiochestrapled anghPRitae spieiatthe sempesng of foFmeladhised in
each @g{@r r&c?ﬁté@%r‘?ﬁhlgﬁdn ég cbghﬁi abfce éﬁ’se@oﬁrﬂgféﬁo‘%@eﬁé’é belong

anuscul ar of r ermal 1 nNj ec

withinfthe framéworksofahe mmrﬁi‘oar ﬁ’béfjeréx&;qomcqivmtb hyidrard @stritEJmce-
ound with_water and makin the resul ti ng sol u
fesm%’ﬁ&%f’ﬂ@'%ﬁd% Sutahle coatings F i%?%%tf'ﬁlbtl"ﬁ comprlse cellulose

scon PR By RO HILSB, MRS R 1 65Tl

and aRionicypolgotdrs af methaoylic aoisarsdiimedinl enéthacrydateal
admnistration are preferably in the form of
singl e-dose suppositories. These can be produced by

Su:tatﬂb h%&nécé@ﬁ'ﬁ?ﬂib?’?pﬁ%ﬂoﬁ??orf &'él‘ydﬁ\lrhstﬂlﬂdh l:% uﬁ?i(eeform of

vention carriers, for exanple co butter,
separatajumtsawctgas Her exzmipte, m@psuwsucachels mnt&:tatndetsajr tablets,

cach GRARERLI5HFAR 1S4k Sk LS b ed Bl Dcrs o

granuF@ﬁb@. soRRIohYor @l%rp@ﬁglonoih am équ&ﬁ!srd)rerﬁ@né/&i]é&hsqmud)%r as an oil-
uséd are petrolatum lanolin, polyethylene glycol's,

in-water oo aiter-iarell emwisiont These edmpasitions maye aseireddygeentioned, be
e active |n red er,al resent

prepaf3it By AN Gulte P B MACe U PRGN B whiEbdF GO Ra aLaiBh & Which the

activeliRgreaemasid thencarfier (vﬁhﬁél%@y EorRtbforetorMorg 8dditional
Transdermal administration i's al so possible.

ingredbenis)acebraught infepeptaati b cempoaiivesfase genesailyderogiired by
uniforHﬁ?ﬁ’%ﬁﬁﬂ‘no%%n’eﬂg%tﬁ?{ :&rd?tRFa g?(&e.vg'o rgd ?ﬁ Witﬁ efﬂg\? H dHdfor finely

dividegaddligndarsiee Ialﬂéﬁwmld'\ th&mbdpbﬁstm@edm heddgsappMaig) for example,
the active ingredient in an aqueous sol ution which is

a tablg{ ganbe T By GPBPFPSRIRY 08 MAIGNg dupowdaner gfanules of the
compgfdri?@e\&ﬁ&% éébr@@né‘%r\ﬁﬁﬁ HheYr rﬁbl%oﬁdcﬁﬁgl?éll cl)rﬁg"rleeﬂ-:lrﬁou oqfég/essed

redient concen

tablets eal T prodeted @bltabkhngtthé%ompohﬁ%m ke@aﬁlctwmglfarm such as, for
possibility |sforthe active ingredient to
examP@l éé%%’%ﬂ%wr@@@‘t' PétWQﬁE%BPPm@f'aF%m'%Witﬁﬁ %'n9§f glidant, inert

dlluer\g%@)eydrgﬁ% Q‘{[S@ @@Uﬁ!a@e dcivERRPERGRY Liget(s & 8UfEble machine.

Molded tablets can be produced by molding the compound, which is in powder form

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

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula | with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the

compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.
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30 The conpounds of the fornula | are distinguished by
favorabl e effects on netabolic disorders. They
whewediial |y influence |ipid and sugar net aboPCHEP200T1010390

particular they |lower the triglyceride |evel and are

suitable for the preventiongnd treatnent of type II

WD 2008/ 071311 PCT/ EP2007/ 010390 28 di abetes and

at heriosclerosis and the diverse sequal ae thereof.

Combi nations with other medi canents 5 The conpounds of
Pharrﬁgﬁr‘xﬁmti‘%‘gf%ﬂﬁ%siﬁﬁﬂg %gltﬁgl@ Bk Péﬁe;rﬁgrﬁ?:greﬁﬁm@frawn comprise
prefenabby stedis axgueszI gremtahmssmfka;t:mnpesnd lofi fgranula dvhich are

the co oun fivention can. be ni st er ed

preferaBLRAEITO the bieed obMeglasiee eSinn Ajese bisharations are
F

preferBy SHG 4%*%59’@?’#%3%@?22{. AU B AinisthBlort AiayHiso take place by
subcuidimedud) intearhasculabbeindfadeonal infectionabbese poeparatibnas cas

0 di sprder.s frequentl assoia ed therem th. .
prefer2bly e BISGICEE i Zhe,HrBOURG Vi walsh Arichiaking,fhe ggsulting
solutib® Y&rild bAQGs &bHIEAFith bRIY. %é@l@bléé@m?os@éhé € the invention

ingredients for the treatnment of i pidem as, 3

generally cantan froni 8/doi arheight ef the agie CompoBNGSi t y
agents, 5. antiinflammtory active ingredients 6.
active ingredients for the treatnent of nalignant

Pharrh&¢BUtieal compbéitibhg @Gh@bllecfoﬁﬁédtéﬂ%drﬁﬁﬁétﬁbti@ﬁtéreSpreﬂé?bbqu the
i ngredients for the treatnent of hi bl ood pressure

form ca‘@lrsgleadgawnm@ﬂ@ae%nﬂsemart be pre mixing&ag@mpound of

e ol B 9 R O BELR B, o bt

and sﬁapiagsﬁéir@glﬂﬁng\mihtude abet es. 11. active ingr ed| ents
for the treatnment of neurodegenerative di seases 12.

active ingredients for the treatnent of disorders of

Pharr@ggel.{@Q% gpsl'i%ﬁé'%yﬁ%ﬁlﬁermt@p?‘cq}%lse%fh\é Rlﬁ'%?ﬁ?%"&@f'asoly in the

nicoti ne and a

form @fdﬂmt«:ruerﬂncr.%m dotibrygsasts, s‘Bray, asrosdleorcaihi@aredrsmvhithtdem be used
npounds of the ipvention of the formyla |

are pejealefugI aRoHy et s ABRCOBRbIRBYPRS pftwo or more
of theg\gn@hﬂé 'hE:@ "ﬂﬁ‘e%ﬂi} 8||e}4?|s Aehdl fn?'le%@h ﬁPQJ‘&bH hPBtion of

ace elt y separate adm nistration

from Q@.hdo a<5t’/b by weightr m‘dhermsnmcasmdsre foaexamplediromrD.bhe Z%.r m
of conbination products in which a plurality of

Transdermal administration is also possible. Pharmaceutical compositions suitable for
transdermal uses can be in the form of single plasters which are suitable for 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/or dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient
concentration is about 1% to 35%, preferably about 3% to 15%. A particular possibility
is for the active ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in particular they

lower the triglyceride level and are suitable for the prevention and treatment of type Ii
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active ingredients are present in one pharnmaceuti cal
preparation. WO 2008/ 071311 PCT/ EP2007/ 010390 29
wo-eoBlz1act i ve i ngredients suitable for conbi PEE/ER2007/010390

products are: Al antidiabetics which are nentioned in
the Rote Liste 2005, chapterpgl?2; all weight- reducing
agent s/ appetite suppressants which are nentioned in

the Rote Liste 2005, chapter 1; all |ipid-Iowering
agents which are nentioned in the Rote Liste 2005, 5

diabefd¥M ¢ htheiostlRPYsiSBhdfe YNEYs8REquhlde thBfegtonpound of

the invention of the formula I in particular for a
synergi stic inprovenent in the effect. The active
i.ngr edi ent . .conbi aati on,can be adm ni stered either by

Comb'gré IgN% Wth QiRel RedigAMEMSt the active ingredients to

the patient or in the formof conbination products in

which a plurality of active ingredients is present in
The campeundscfibe inventioawanshe administered glanesomiatgombination with one

ingredi ents _nention herei nafter ar Lsclpsed in the
or moy BRSO e iR SUBsleRicns: obeCrlo i dhrapSunds of
the inkéntiirREam &e RRIMiIniSteRIVih| dotnBiRAton Rithi AbtieBehdgredidrs hading a
. . insulin and insulin derivatives such as, for exanple,
similar phatsaeglogisabactipiy aitxasmpentheycanre adginigtered in combination

wit oG GHSTIE ot PR i PiobREGS B3BHA LB Bodtes o
disorddss freditnfip dbsodiateal thierewith.rExdmplesofcsbichsnedieaments are
exanpl e, Exubera (r) or oral insulins such as, for

exanpl e, IN-105 (Nobex) or Oral -1 ynTM ( Gener ex

/ : " . ; . B 1 st
1. toRERE S ilicn onfer bIBl ol dst SpddEEs 4 00" hose
2. wactole ingredieetsrfodtrecirestaceritrof dyeREdeBRas,,

W200 027978, W2006037811 or W2006037810 of Novo
3. \@piiptaRrosgletptc medicgpentSa156 of Zeal and or in

@eds?@ eauf our-1 psen, pranmiintide acetate

4'%@%| n; i\arcrﬁnltﬁ Phar maceuti cal s), Bl M 51077,

5. Pantimilamxeatdiynactiveaingresientdi n- 4 anal og coval ently
bonded to r.econbi pant hunman al bym n), . agonists |ike

6. O BoGdiSHEdor BiE edliat of maonehb AT S - Proc.

7. NaktithrMRB6tic &6tive HefediBAts(2007) 943, those as are
described 1 n W2006124529, and orally effective

8. hgetivgl ingeadientzFountite treatment edihigit bloodmiredsureet i cs al so
i ncl ude agpni st f th | ycose- ndent

0. RO RerREsnE Bofpkatrtet W BB TRENEAY as are

10d86t0ve ingFedientsTs PR et 4R 0Entidef smblidations caused
effective hypogl ycem c active ingredients include
pbyfiabgbes or assegigtedwithidiehetesni guani di nes,

11. active ingredients for the treatment of neurodegenerative diseases

12.active ingredients for the treatment of disorders of the central nervous system

13.active ingredients for the treatment of drug, nicotine and alcohol addiction

14.analgesics

They can be combined with the compounds of the invention of the formula | in
particular for a synergistic enhancement of activity. Administration of the active
ingredient combination can take place either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality of

active ingredients are present in one pharmaceutical preparation.
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WD 2008/ 071311 PCT/ EP2007/ 010390 30 neglitinides,
oxadi azol i di nedi ones, thiazolidi nedi ones,

wW@Lwsoziddase i nhibitors, 5 inhibitors of glycoREHEP2007/010390
phosphoryl ase, gl ucagon antagoni sts, gl ucoki nase
activators, inhibitors of fragtose-1, 6-bi sphosphat ase,
nodul at ors of gl ucose transporter 4 (G.UT4), 10
i nhi bitors of glutam ne-fructose-6-phosphate
am dot ransferase (GFAT), GLP-1 agonists, potassium

Furthérhé'&ﬂl%' m@%"&ﬁt% sHiEBIeAr chRIbiMatRIPHRduBisNae! di |,

cromakal im di azoxide or those described in R D Carr

All antidiabetics wmea:@smmuonemm thesRatenlsists 2006, chapter-bzisadiweight-

reduciigadantaiaPBel e nPres S WE A1 Mentiofeg i i Boteiste 2005,

chapté|7 1; - gipﬁ)ﬂld I@\?«@ﬁng%yznwl vggl%h'\élrgégeﬁig?’i%cﬁgmstgbmtghL|§t§VZeOU5

Chaptﬁéé& 'Eln%y: mayeae C@W@M@Bm campound ad s seentibn g e formula |

m par B0 € or il b EiBribnh 3RS, PR AdE b
combipatipAeani by adiviilstiered bithad @y Béﬂar@'tél aaﬁmﬁxgﬁaﬁérh éf fHdadtive

| ycogenol ysi s, nodul at ors of ucose upt ake,
Ingreﬁemﬁ@dgéh@ rpaﬁglpb@rt indhe ferm gf g@@%@atm@dpctson which a plurality of

sl RIS 3 Bssbh SRl BB en BB bt g aive

mgred@@ts%éhhﬂiﬁeﬂfb@ﬂ@!ﬂﬁftergiré@Moéd@ifnsth@rwﬁ’ Dictiénaty of USAN and
SGA.T2), n‘ﬁounds which alter lipid
a

lntern%@@wé?rwgm@ﬁ WS & 2iMGRRaia.JReeille 2091-ve

ingredients and antilipidemc active ingredients,
conpounds whi ch reduce food intake, conpounds which

Antidiabeticsineludecnsulyeass irsulin e rVBNR8GCHRER fopexhaipd, 9 antus® (see
www.I%r#tjus.com) or HMR 1964 or Levemir® (insulin detemir) or those described in
WO02005005477 (Novo Nordisk), fast-acting insulins (see US 6,221,633), inhalable
insulins such as, for example, Exubera ® or oral insulins such as, for example, IN-105
(Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-1 derivatives and GLP-1 agonists
such as, for example, exenatide, liraglutide or those which have been disclosed in
WO098/08871, W0O2005027978, W0O2006037811 or WO2006037810 of Novo Nordisk
A/S, in WO01/04156 of Zealand or in WO00/34331 of Beaufour-Ipsen, pramlintide
acetate (Symlin; Amylin Pharmaceuticals), BIM-51077, PC-DAC-exendin-4 (an
exendin-4 analog covalently bonded to recombinant human albumin), agonists like
those described for example in D. Chen et al., Proc. Natl. Acad. Sci. USA 104 (2007)
943, those as are described in WO2006124529, and orally effective hypoglycemic

active ingredients.

Antidiabetics also include agonists of the glucose-dependent insulinotropic polypeptide
(GIP) receptor as are described for example in WO2006121860.

The orally effective hypoglycemic active ingredients include preferably
sulfonylureas,

biguanidines,
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active ingredients which act on the ATP-dependent
pot assi um channel of the beta cells. W 2008/ 071311
weE@nsRPB3007/ 010390 31 In one enbodi ment of theCT/EP2007/010390

i nvention, the conmpounds of the formula I is

adm ni stered in conbi nati oM th an HMSCoA reduct ase

i nhi bitor such as sinvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin,

rosuvastatin or L-659699. 5 In one enbodi nent of the

tion, the compound of the formula I is
meg“gﬁarﬁgﬁi stered in conbination wth a chol ester ol
oxadiabal@limediones,nhi bi t or such as, for exanple, ezetim be,
. _tiqueside, pamaquesi de, FM VP4 (sitostanol/canpesterol
th'azoi'gglﬁdz%esphosphate; Forbes Medi-Tech, W2005042692,
g,ucog@gggmgﬂ@@, MD- 0727 (Mcrobia Inc., W?2005021497,

W2005021495) or with conpounds as described in 10
inhibitade 00glyeegen phoepboylax@353 ( Kot obuki Phar maceuti cal
| Co. Liﬁd. . ,or  W2005044256 or W?2005062824 (Merck &
glucaggnan 9W505061451 and W02005061452 (AstraZeneca
glucokiRhse elviB2H06017257 (Phenomi x) or  W2005033100

(Li pi deon Biotechnol ogy AG, or as described in
inhibitpse 0bfrootpsest ,6- , WW2004000804,

modugdniclsa {YBSRTab ey Wb 2006102674,
inhibiteh2 BPILEAAAR-frUBRAE . BASEIhatkeRRBEaRIBRRse (GFAT),

W02006122216, WD2006127893, W2006137794,
GLP-\\w@go0B137796, W2006137782, W?2006137793,

ot 0o I B051 A OB o, v o

thosetdesceibew iniRIDoCathet dlQDiabetes 525 2903 25$3.2648, innJ. B. Hansen et
conbi nation with conbi nati on of

iC ,\/ﬁ_gorinTM a_fixed_ct
al., Cyrent Medicingl & hamisty t1d: i2904 h5%rd 6dRobdl Menkagsnose et al., J. Med.
' han 1 f I ' :
Cherl, 302008 820713292 FR MR CddHiar 8 A & Ned Sghem. 44, 2001, 1627
1653, aarrthosainhich béves been disobosed im WO BY26R266ianmd WO 99¢03861 of Novo
,en?zgi ment of the invention, the conpound of the
Nordigk,f9i a | is adnministered in combination with a fixed
inhibieP&Bf ' 1BEpfdsdd piitA fenofibrate. 30 In a
thi 'fugghgﬁgﬁg%gi Prent of pﬂg i?]’\ljll’enti on, the conpound of
insulin kensitzensl a | is adninistered in conbination with a
fi xe%corrbi nati on of fenof.i nd rosuvastatin, WO

inhibit@@%g Vel eNZYmes IppoNEd i § ggﬁ)a }n% é\uconeogene&s and/or

glycogenolysis,

modulators of glucose uptake, of glucose transport and of glucose reabsorption,
inhibitors of 113-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2),
compounds which alter lipid metabolism such as antihyperlipidemic active ingredients
and antilipidemic active ingredients, '

compounds which reduce food intake,

compounds which increase thermogenesis,

PPAR and RXR modulators and

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

cells,
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32 In one enbodi nent of the invention, the conpound of
the formula | is admnistered in conbination wth
weywendida(r), a fixed conbi nation of fenofi braP@r/mP10n7/010390
nmetformn. In one enbodi nent of the invention, the
conpound of the fornmula | ig4adm nistered in 5
conbination with | SIS-301012, an anti sense
ol i gonucl eotide able to regulate the apolipoprotein B
gene. In one enbodi ment of the invention, the conpound

In oné;érgggglrﬁéﬁmf‘ the linventRAMIHE EbRHBAn4S of ﬂﬂﬂarﬁﬂé PR Mrhinistered in

gamma agoni st such as, for exanple
combinatiog iwitheam hMGmApreﬁiyctasezmhd)ltoﬂ sUchas, smm/aME 7uyvastatin,

pravapiabn; (VBRI Bt e AL SR RSt RS asrRIrLor L abeedd.
adm ni stered in conbination with ConpetactTM a fixed

combi nation of pioglitazone hydrochl oride with
In onmembodnnentrgfdhecmn\vemio@e thelsonnpouné oé thpttirmana | isf administered in

d |
combiniBHiftls chofstetBh ARRStatbn iftiptat SHehihd b sxpmale: ezgtimive.
t.quesmntﬁarmé @s.&é FFIMQ@’M(@W@ndeahmEété%ﬂ)b&t&fbyl Rh@smme Forbes

|msnt of the inventi on, the con](Joun

Medi- FGEW@ZOQ@@%%V\A@%%@QM@O MEnE %E(Mmﬂomat Inca

i R AT PR

WO2002066364, WOEO(%@UUKBB m}ﬂbb@lfl Hﬂmma@éaﬂtalcmo lLtae), or
f or mul IS

WO2QQ§%4R§{5| e r\/V@?tQ%QGB&Z\ﬁ(M%H‘a&@% Pg W 9§@ﬂ5Q§1 43band

wo B2 (BrtaZhog iR 4 wqBRoboRidsr Iehidnig or

WO20E033100d Lipid et Bittedtriflagy AG)00289 d88dribetd ROVED20MIIRT7655,
e _enpo ven npaound of

WOZQQ@%@%W?O@@M%.WP@PQ&OWO%&&E}%%’?%QO@&lh a
WO TS 00 PP DR ORI 022 TE. ©
WO2@1B42,6489EW80 2306 1B 68 4VO 20864 25186, W Q1209611 22206 2

woodh 1338k Madlob R s WorBentse e itbenlisated o

wo20b6% 37593%Wo2®0@1 37797ANB20061 5 PI8TRY 0120964 @'77@2' ences
28(5 44-251, 2005. In one enbodi nent of the

WOZOOﬁﬂé’r&MGBn the conmpound of the fornmula | is
adninistered in 5 conbination with a PPAR delta
agoni st such as, for exanple, GAM501516 or as

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

combination with Vytorin™, a fixed combination of ezetimibe and simvastatin.

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

combination with a fixed combination of ezetimibe with atorvastatin.

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

combination with a fixed combination of ezetimibe with fenofibrate.

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

administered in combination with a fixed combination of fenofibrate and rosuvastatin.
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descri bed in W2006059744, W?2006084176, W2006029699,
W2007039172- W2007039178. | n one enbodi nent, the
waeeovpousdt of the fornmula | is adm ni stered i n PCI/EP2007/010390
conbination with 10 netaglidasen or with NMBX-2044 or
ot her partial PPAR gamma agga sts/antagonists. In one
enbodi nent of the invention, the conpound of the
formula | is admnistered in conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate
In onEnibRAftheR! @fttﬁe inventldh, Wc@ﬂ?@?hg‘?ﬂﬁhé’foﬁrﬂﬁa | is administered in
I nvention, the conpound ormul a
combmm)nwstreSgnbndua@oarﬂxedmombmttdm efifenmfibiaté whiht metferoin.
as, for exanple, inplitapide, BM5-201038, R-1 03757,
AS- 1552133 or those described in W2005085226,
In oné’@%@%ﬂrﬁé% themwgﬁ’@% Buha oPige RSTRRAS TRAd@inistered in

the invention, the corrpoun the formula | is
combinaipn ivethetSi8-301 019 aioi anilseoae wiigbnucleptide ahle toi negulate the
I.sucI}Pa for exanple, torcetrapib or JTT-705 or those
apolippRIQtEBHENS- W 2006002342, W2006010422, WD2006012093,
W)2006073973, W2006072362, W2006097169,
W2007041494. 25 In one enbodi nent of the invention, _
In one ambedimpentef the inventios; the eomppynd@tithe farensda | ismsadministered in

combRRH V] 2 AR gt i 2898 £, 8000 Bid o,
pioglité@eRé SIBB8D/, SHeB2830, RAI8XKGBH &, (rivbilitaZdde)or t hose
as described in DE 10 2005 033099.1 and DE 10 2005

033100. 9, v02007009655 56. 30 In one enbodi nent of

In oné gﬁboﬁYrﬁQH @‘}he ul?\? o@}){)Hnﬁ of %éq‘grﬁidla | fﬁ administered in

mnrstered 1N co |na ymeric

combimasion vt Conpetact™ f @ fixedk aonibmatldmoéfqab litapdme hydrochloride with
col esevel am WO 2008/ 071311 PCT/ EP2007/010390 34 In

metfogpi RydseaniREAe: of the invention, the conmpound of the
formula | is adm nistered in conbination with an LDL
receptor inducer (see US 6,342,512), such as, for

In oneagmmbénenﬂ-mﬂ:elﬁﬂent}dmm&mpouhd@étf&sfammia il Eeadmimistered in

005097738, 5 | odlrret of _the_invention, .
combiREo0 ML LGS e. 7 Se R BITAlofst PIPGHEEeRe vt Glimepiride.
conbl nati on with an ABCAl expression enhancer as
described for exanple in W2006072393. In a further
In oneatnbdidimaeant mfftheﬁave‘entimnthemompbend@tﬁﬁmjfutnmﬂa1I feeadministered in
mniste n cOo [ i

| | t WMt . .
combiegPh it 2 5ked ContpaiaL el Bigaltzs S AR klh 3 angiotensin
Il agoRRB¥AER asefor éxaipie] TAKkssge type 9).

In one embodiment of the invention, the compound of the formula | is administered in
combination with a PPAR alpha agonist such as, for example, GW9578, GW-590735,
K-111, LY-674, KRP-101, DRF-10945, LY-518674 or those as are described in
W02001040207, W02002096894, WO2005097076.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a mixed PPAR alpha/gamma agonist such as, for example,
naveglitazar, LY-510929, ONO-5129, E-3030, AVE 8042, AVE 8134, AVE 0847, CKD-
501 (lobeglitazone sulfate) or as described in WO 00/64888, WO 00/64876,



10

15

20

25

30

In one enbodi nent, the conmpound of the formula | is
adm ni stered in conbination with Omacor(r) (onega-3
wo aiosg7ei ds; hi ghly concentrated et hyl esterSPOf/EP2007/010390

ei cosapentaenoi ¢ 15 acid and of docosahexaenoi c

acid). In one enbodi nent of gzhe invention, the

conpound of the fornmula | is admnistered in

conmbi nation with an ACAT inhi bitor such as, for

exanpl e, avasi m be or SMP-797. 20 In one enbodi ment of

O . »

wou3l20s6y 6Fid . Sl ntbs Behatmidolihooences 205
244-28%, 20056. exanpl e, OPC- 14117, probucol, tocopherol,

ascorbic acid, 3-carotene or selenium In one

enbodi nent of the invention, the conpound of the
In ond 8mBBlANéNt &f tREThERICH, 8k Edmpdand AR friiila Ml ddrdinistered in

vitam n such as, for exanple, vitamn B6 or vitamn
combiBafion withoa & RAR déitasgonist subb asnerexaonpler G4V &OHAd Grat as

sesr B By BSFERA b ok SRR oo SRGRE o2
WO20d70R91pem (NO-1886). 30 In one enbodi ment of the

i nvention, the conmpound of the formula I is
adm nistered in conbination with an ATP citrate |yase

inone, SR RKIFHEn Hits ol 8 TR s e A Aitalkchin eambigpton witn

metagdlidasén ve WithomBX-De44 erpehiidbarlialtPRARQjdA dgdrfists/antagonists.
adm nistered in conbination with a squal ene

synt hetase i nhibitor such as, for exanple, BMS-188494,

T f [1hed, 7 £0, - :
i one BB BB B Y o R LR er
combintiof withua fibtate Suegh rEsh fortedamtble nfenofibkite atlofibraté bh bazafibrate.

| i poprotein(a) antagoni st such as, for exanpl e,

gencabene (Cl-1027). In one enbodi ment of the

: . : q ¢ .
nond BB f R SARRAIEUR! o REpl A B i
combiGERERA0 Nth( HVRATZR indrifdresuchgam) ifert exaiiteaaoplitapide, BMS-201038,

R-104732 80155 B4 o s tazcoponin B0t Wheaosizier,

WO20t%1eaesi on wi t h MK- 0524A or those conpounds descri bed
I'n W2006045565, W2006045564, W2006069242,
W2006124490, W2006113150, W2007017261,

W2007017262,, W2007017265, 15 W2007015744 . . .
In onQgRRRAERTE the IeETd e MectRBRIHRROT BTF DRI isadrBiRistered in
combinBBol WPCA CETH ifHusitdrauthl a5, Korl sxaAPTeNtoTESI&SIb or JTT-705 or
those described in W02006002342, W02006010422, W0O2006012093,
WQ02006073973, WO2006072362, W0O2006097169, WO2007041494.

j(s %qministered in

In one embodiment of the invention, the compound of the formula | is administered in
combination with a bile acid absorption inhibitor (see, for example, US 6,245,744,
US 6,221,897 or WO00/61568), such as, for example, HMR 1741 or those as
described in DE 10 2005 033099.1 and DE 10 2005 033100.9, W0O2007009655-56.

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

or colesevelam.
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in conbination with an agoni st of GPRlL 16 as are
descri bed for exanple in W2006067531, W2006067532.
wQ@ooBn7Bne enbodi ment of the invention, the coP@DEPINODH10390

the formula | is admnistered in conbination with a

| i pase inhibitor such as, fayq exanple, orlistat or

cetilistat (ATL-962). In one enbodi nent of the

i nvention, the conmpound of the formula | is

adm nistered in 25 conbination with insulin. In one

1

in onEERRATRENL of & IEATRRKL S koliPRuna TS [dmia ! i administered in
combamtiohavitreanigilLerecepldninducetd seglid 613t 2301 2k such as, for example,

| pizide _qlic|azide or .gliuepiki
HMR B v 5B seinase 5 ARseclen W BORI608 a0 oi et
the conpound of the fornmula | is admnistered in
conmbination with a substance which enhances insulin
In ones embedioent siuthle ingentiaoy, ttwaowipeunﬁ@ﬂli@ﬁormula | is administered in
2003 970 ,R those.descgl bed i n,W2 07(%26761. lln.
combgaliog ¢ ﬁé‘%%?%%ﬁa MRS Foribed 1prpgample in
Wozmmggg,ered in combination with 5 agoni sts of the
gl ucose-dependent insulinotropic receptor (GDIR) such
as, for exanple, APD-668. In one enbodi nent, the

Ina f%%ﬂ%“”ﬁﬁmw%aﬂﬁ’é"%'e@tjéﬂi (e MR TS e Brmuia s
adminTetetéd Bombﬁlaltlbnyﬁith Qﬁﬂhhﬁeith@ ti?f&ﬂﬁectémagémﬁppmﬂ(g
of the formula | is admnistered in conbination with

(propeotedtanverage sybhlrs"algsexmdn/p@@nm e, repaglinide,
nateglinide or mtiglinide In a further enbodi nent,
the conpound of the fornmula | is admnistered with a

In ond entbodineat, ite compoiuhdglfithée dermwila h isaghiniszeed in eombination with
ploglltazone hydrochl oride. In a further enbodi nent,

Omaqqi® (esmssua dalty acids: highivsenqentratedinii esteraaf aicosagentaenoic
acid é]—fq:@ﬂg@dsgﬂ 8£ ik a%‘d nide with an al pha-gl ucosi dase
I nhi'b 5 ?

n one nbodl ment, the conpound of the
formula | is admnistered in conbination with a
f or

o el b2y M s obPsSRTRASh e 38 strea
comb ﬂtwlﬁ-? ﬁoun%?mbh& NR+O74 4&P§iarﬂblé%va§%ﬂgé of SMP-797.

esear C ation, in particula
5-[[4-[(3, 4-di hydr o- 3- et hyl - 4- oxo- 2- qui nazol i nyl net ho

In oné(\é]"ﬁbodiment of the invention, the compound of the formula | is administered in
combination with an antioxidant such as, for example, OPC-14117, probucol,

tocopherol, ascorbic acid, p-carotene or selenium.

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

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

In one embodiment of the invention, the compound of the formula | is administered in
combination with a lipoprotein lipase modulator such as, for example, ibrolipim
(NO-1886).

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

combination with an ATP citrate lyase inhibitor such as, for example, SB-204990.
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phenyl ] met hyl ] -2, 4-t hi azol i di nedi one. 25 I n one
enbodi nent, the conpound of the forrmula | is
wa@essnistered i n conbination with an a- gl ucosPUEER2007/010390

i nhi bitor such as, for exanple, mglitol or acarbose.

In one enbodi nent, the conpgmd of the formula | is

adm nistered in conbination with 30 an active

i ngredi ent which acts on the ATP-dependent potassi um

channel of the beta cells, such as, for exanple,
In oné 8hiddimeAEof Blel iRPERLIGHTItAS coflpoRindi cfehe BbintRAI| i B@nfiistered in

WD 2008/ 071311 PCT/ EP2007/ 010390 37 repaglinide. In
combinationrwitit aragualenengyrdbetaseriohibitor suchs as.for examipe, BMS-188494,

TAK-SFERE RS EsEaed b AROBRS Pt VP RoBR G T o i th &
sul fonylurea and netformn, a sul fonyl urea and

acar bose, repaglinide and netformn, 5 insulin and a _
In ong enthedimentel thersvientiorate serpoundrof the éermulad igiadministered in

com: kB BoRIABH e ABarlsP 25 361 By 5bFab NadREabene
(CI-1@@mi ni stered in conbination with an inhibitor of

gl ycogen phosphoryl ase, such as, for exanple, PSN 357

or FR-258900 10 or those as described in
200308 7 - [ .. .
moni 3ARRARAEES B AR 2o RRARRRIRE Tt s appsterca
combfreationl with ah 2igadist of € RR C0OA tHMYHA reaieiptor agdriist; NAR agonist

. glucagon receptor antagoni sts such as, for exanple,
(nicotiicy agighreceRiQragonist hau e} agdfor example; Migatipic acid or extended
. i . .

cteall AR AR TR0 dr o oAl 8 s
WO20e60: 5565, ¥OR00604 3584 , WaOR09606984 2,00 20064,24490h as,

wozediy R ViRaOz0 1725t OO0 362 \aapd PS8, arp

WO20 07 5 M0200498898475392004072066, WD2005080360,
W2005044801,  W2006016194, W2006058923,

W2006112549, W2006125972, W2007017549,
In an%§887 17%8{1@% 8\8%%%%&1% qgg%%gégggg%é%mma | is administered
in coMBiRaHAR 9dth3an ag¥RidPBf BRI aydrda8dbeébror example in

W)2007041366, 2007037534, 25 W2007043638,
WO2008HYH39 3 MG 200800053%51846, W2007051845,

W)2007053765, W2007051847.

Jerd

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

combination with a lipase inhibitor such as, for example, orlistat or cetilistat (ATL-962).

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

combination with insulin.

In one embodiment, the compound of the formula | is administered in combination with
a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide, gliclazide or

glimepiride.
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In one enbodi nent, the conmpound of the formula | is
adm ni stered in conbination with an inhibitor of
w@bwmsomsogenesi s, such as, for exanple, FR-225BSHEPR07/010390

In one enbodi nent, the conmpound of the formula I is
adm ni stered in conbination3aith inhibitors of
fructose- |, 6-bi sphosphat ase (FBPase), such as, for

exanpl e, CS-917 WO 2008/ 071311 PCT/ EP2007/010390 38
(MB-06322) or MB-07803 or those described in
In one@ﬂ@@@lﬂ{’é’rﬁlﬁle MPOGAPPHR forMARPOEirHhihRstelad iANmbination with
nmbodi nent, the conmpound of the forrmula | is
a subs;ameuw@tcér@mancecsdnﬁulnase@ﬁtmm,t&ucfmsvﬁ@uemrapga #CP-265

(WORSEEARAPER hESerbeh WZp0T8RB78 f B g Res.

54 (12), 835 (2004)). In one enbodinent, the conpound

i oneClmbRfnk He b SuSiat PStoFhth L8 ABURIGEI AR rination wit

agoms%@b@'@ﬁé Ql%f)@é enGEAT hsufSotrdsic ilébéiﬂéﬁ(fGDFF@) éuidh as, for
exanpl e"in W2004101528. I n one enbodi nent,

example/PBEE&f the formula | is adnministered in
conbination with inhibitors of dipeptidylpeptidase |V
(DPP-1V), such as, for exanple, vildagliptin (LAF-

In oneZ&ibodisnerdgtheptompoivid 0f 81 formutaalisi getrnimigtereshinatambination with

. swgli tlnF&géBl\/IS- Ell GSK 15 823093, PSN- 9301,
a bigugig! gxamp 6'6%@"’1‘% 021, GRC- 8200,
OGN 825964X, KRP-104, DP-893, ABT-341, ABT-279 or

anot her salt thereof or those conpounds as are
In yet @asther lembodimant.dbe rasanind/aitbe Jomaulsd is AOpTOSEZ?d 4D,

comblwéqbgl, ﬁ%@gl %%%SQO%g %&gg%%@lde nateglinide or

mitighiiB3006015691, W2006015701, W2006015699, 20
W2006015700, \WD2006018117, \WD2006099943,
W2006099941, JP2006160733, \WD2006071752,

In a fufep epaRefiaint JBEIRARNAD: MR 3NN T 12 daministered with a

combiH@H#&Y of mitigihide w&a@gmém, e.Y0iogitakbrné hydrochloride.
W)2007024993, W2007029086. 25 In one enbodi nent, the

conmpound of the formula | is admnistered in
' T
i a R o el e AR G 0 BB 98 o

combihatiomef atitigithide nith amalphargimnrmkjaée inhébifoor nula | is
adm ni stered in conbination with inhibitors of
11- bet a- hydr oxysteroi d dehydrogenase 1 (11 R-HSD1),

0
o0y BN 1 BB ) SILRRIS comppatn i
a thlaWiﬂﬁ}(&ﬂ@ﬁ)@@umasvmmanﬁﬂégroglmmlmjwone pioglitazone,
rosngl|)c/<'\=\mz%(r)1%3c>4 e compounds disclosed in WO 97/41097 of Dr. Reddy's Research
Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]-

phenyllmethyl]-2,4-thiazolidinedione.

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

an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

In one embodiment, the compound of the formula | is administered in combination with
an active ingredient which acts on the ATP-dependent potassium channel of the beta

cells, such as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or
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W0200344009, W2004112779, WD2004113310, W2004103980,

V02004112784, WO 2008/ 071311 PCT/ EP2007/ 010390 39
WOBRE03GE6983, W2003104207, W2003104208,  PCT/EP2007/010390

W02004106294, \W2004011410, 2004033427,
V02004041264, WD2004037251, 37\W2004056744,
V02004058730, WD2004065351, WD2004089367,
02004089380, WD2004089470- 71, WD2004089896,
W2005016877, 5 W2005097759, WD2006010546,

repaglff§g00012227, VD2006012173, - VD2006017542,

06034804, 2006040329, 2006051662,
V02006048750, WD2006049952, WD2006048331,

In one%@%@ﬁ%&ﬁg ’e %ﬁ%}%éﬁ%7for%%8®g%@ﬁ%gstered in combination with

more Y8R AHElE0HE 3 fo PRI podRdX) @G 4ida&Dbmbifation with a
W2006134467, W2006135795, W2006136502,
sulfonmmen@mmm@e%qu@a aparRe5es Epaglinide and metformin,

e 4 S PSRRI BP0 o

lovastatig dtornula | is adm nistered in conbi nat| on with 15
inhi bitors of protein tyrosine phosphatase 1 B (PTP1
as are described for exanple in W?200119830- 31,

In one:%ﬁggéﬁ%g(s@ V%ﬂg&&%&% Mﬂ%gpa'sp&%%ﬁﬁmlstered |n combmatlon with

05116003, W2006007959,
an inhGto5 42 g/cogsd pho3pbeYlask, sWB@S?ﬁX&DWpIWESMBSZDBER -258900

orho s BeSRE SR ot DBl A R 22051 o

Wozm@wggglependent gl ucose transporter 1 or 2 (SG.TI,
such as, for exanple, KGA-2727, T-1095,
SGL 0010 AVE 2268, SAR 7226 and sergli fl ozin or as

in one\%eéérglgf@%g; re@(fﬁ F H’t% oy q%%éﬂgﬁ%@%%ﬁ@% c%?nblnatlon with

glucagzb/\gz g&%ﬁiﬂ gMOg@Os'ijbmé@Jror efén}z%zaoﬁm@rp'CNNc 25-2504 or as
2006035796,  W2006062224, W2006058597,

described in¥P20041 0087006 VEI2I50668006087997,
W?2006108842, W?2007000445, W2007014895,
W2007080170 or by A. L. Handlon in Expert Opin.

In onelév@bodineértnite {atApoind of Hl fordfElt isSetminileted ipredmbination with
enbodi nent, the conpound of the fornula | i

activataiiion Ol GaKi@SEnSagNBB rRf EEAMAIE ALY R041 260 HALOZH04863479).
PSN-%?&%@%?@%J&I thB¥8' R re'des¥ABAS TH SR Tple in

W02004072031, WO2004072066, WO2005080360, W0O2005044801,
W02006016194, W02006058923, WO2006112549, W0O2006125972,
W02007017549, W0O2007017649, WO2007007910, WO2007007040-42,
W02007006760-61, WO2007006814, WO2007007886, W0O2007028135,
W02007031739, W0200704 1365, WO2007041366, W0O2007037534,
W02007043638, W02007053345, WO2007051846, W0O2007051845,
W02007053765, W0O2007051847.

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

an inhibitor of gluconeogenesis, such as, for example, FR-225654.

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

inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for example, CS-917
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WO 2008/ 071311 PCT/ EP2007/ 010390 40 In one

enbodi nent, the conpound of the forrmula | is
wa@emsnistered in conmbination with nodul at ors BET/EP2007/010390

GPR119b as are described for exanple in W2004041274.

In one enbodi nent, the conpggnd of the formula | is

adm ni stered in conbination with 5 nodul ators of GPR1

19 as are described for exanple in W2005061489

(PSN-632408), W?2004065380, W2007003960- 62 and

(MB-O??%@?&OIQ@QG%OQ Br thdser ddwRribeahn $i 0R0be02 B51 5,WW10&030,

ormula | is adm nistered in comnbi nati on
WO20088d#619r s of GPR120. 10 In one enbodi ment, the
conmpound of the formula | is admnistered in
combination with inhibitors of hornone-sensitive

In onel érAB&@ImMentLtheadtshhpdurmd 66 edlorPaResis afindigitérdaas dopfibination with
exanpl e i n W2005073199, W02006074957, WD2006087309

modulgpre 06 gurese tranapeder §4SLLET4)1 such asior eXBBMISERS | -4ehd.-O.

Lee etgagg@?'ﬁﬁgiﬂggf‘éﬁg?'ﬁf BH&F%F{ %)% 21 %19 8’%5 g??/& )%gAi (r:]ar boxyl ase

(ACC), such as, for exanple, those as described in
W199946262, W200372197, W2003072197, W2005044814, ,
In one\gmbodittad 7the mm@,g@@@, foyptsolzis ecpioistered in combination with

inhibité&bzé))fo#gémﬁéifhu\wgé)eqé%n%%%g?tet %@id&rﬁm#%va%gﬁgFAT), as are

nent, e conp or nu
describedifov etmpld inWoeop4netb28 wi th nodul ators of
xant hi ne oxi doreductase (XOR). I n one enbodi nent, the
conpound of the fornula | is admnistered in

In onecﬁﬂ%ﬁi"f‘rﬁérﬂnth‘@ éJh?&%@B[){HéWo%UFHI i%%éiﬁr&p'stered iH combination with
phosphoenol pyr uvat e car boxyki hase 5, such as,
inhibitbrsrofedipeplidylpeptivase I¥SDRREY), sadh ias, I20@4ee 28Rlagliptin (LAF-

237), SHRAAO (WKERAS . CERARIEL PRI, SEmolipi HBMS-7118), GSK-
azsogggggi’\?@!%o%y@?ha ks vRse1 B 86866 CPK-B PERE-8850, GW-825964X,

bed for 30 €xanple i'n US2005222220,
KRP-1\@2 5893248 T-3D, B [-2V91@, ansibensal78wdeof or those compounds as

are deS87098 45 DUSA00S DR M0 24031 SEA AU P93 3869, W200450658,

WO0200888806099327200482289920A8200482 98568 0RR 3006039325,
W2004106343, EP1460075,

W02006058064, WO2006015691, WO2006015701, WO2006015699,
W02006015700, WO2006018117, WO2006099943, WO2006099941, JP2006160733,
W02006071752, WO2006065826, WO2006078676, WO2006073167,
WO02006068163, WO2006090915, WO2006104356, WO2006127530,

W02006111261, WO2007015767, WO2007024993, WO2007029086.

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

Janumet™, a fixed combination of sitagliptin phosphate with metformin hydrochloride.

In one embodiment, the compound of the formula | is administered in combination with
inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (113-HSD1), such as, for
example, BVT-2733, JNJ-25918646, INCB-13739 or those as are described for
example in W0O200190090-94, W0200343999, W02004112782, W0O200344000,
W0200344009, W0O2004112779, W0O2004113310, W0O2004103980, W02004112784,
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W2004014910, Wp2003076442, W2005087727 or
W2004046117. I n one enbodi nent, the conpound of the
WO ooaif@11 i s adm ni stered in conbi nati on wi t hPCBER2907/010390
i nhi bitor of the serum glucocorticoid-regul ated ki nase
(SCGK) as described for exaggle in W2006072354. In
one enbodi nent, the conpound of the formula | is
adm ni stered in conbination with an agonist of the
RUP3 receptor as described for exanple in

won&%@@@@S\N@oG& d4a209neverbodi oxxds, wo200annepod, of

e formula | is admnistered in conbination with an

WO2OQﬂQ1B|4ﬂ Br VED2004138342 7k WiQ280404 1264, (BWR200403Y258uch

woxqgshiaa OG0 0 D3HOdesaal WPZobIbgsser,

WOZM&QBBDGWIMG)(MGBQWOM’( I\N'G)ZI@MBQBQGW\@Q(DOSII‘KGBW
ene ch codes for the ataxia tel angl ect asi a

WO2QQﬁ0&g/8§9(W@300§91&5é16nW0289601%2% V920080184 ép! e,

wozdlbi7ed2, WoaadhiiboR Mo PRBhqsaY, WERRB D1 802,

WO20080a8760] W@Q@W W©2006®:$83$1J<WO@$)060509@8&”D| e,
avosent an SPP 30 20 In one enbod

WO2006924684. BrOZ2HE b ¥VO20Q66661 01, é’V 92996954244

i | KK
wozquTERe ﬁ{?*@‘%@‘a"rdé‘@?e?fé 2pagRyzade, RERRDef2AASE, (
WO2005A3a360 0020085753 0V 02 00FCAEEDE 68081 36695,

wordbRRRE3R o DT SEBERA e, R,

I r c ceptor (R, as are
W02 escnggdwcgéocg@gﬂ@lﬂ WGQB ?%?09%336 W2006071609,

W2006135826. In a further enbodi ment, the conpound of
In onetc&%pg ”m: gf@régrpgg@)dmggb}ﬁ ﬁ)g %ﬁon‘o natésltg(ge&lﬁgqo\g’@bmatlon with
i
NIEESSRAGH B AKSpeEess 99 ety bg e st i G drarple i
WO20iHd 988D &30 WO 2084 ¢ 45 th, (WZINDA508346) VW G0 HBRA295M\0

woadib Tl st Fedthy iodriono e D T0R hedgra ™"

WO200700094 i "AZ0200F(28148MNVQR0BYBd 455/Cl ohexyl met hyl } am d
e hydrochl oride (CGP 71683A); NPY-5 receptor

ant agonl sts such as L-1 52804, or as are described for
In one é(r%%d?nérﬂ thse co 2885’%) %?ghe' formula | is administered in combination with

modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2), such
as, for example, KGA-2727, T-1095, SGL-0010, AVE 2268, SAR 7226 and sergliflozin
or as described for example in W0O2004007517, W0O200452903, W0200452902,
PCT/EP2005/005959, W0O2005085237, JP2004359630, W0O2005121161,
W02006018150, WO2006035796, W0O2006062224, WO2006058597,
W02006073197, W0O2006080577, WO2006087997, W0O2006108842,
W02007000445, WO2007014895, WO2007080170 or by A. L. Handlon in Expert
Opin. Ther. Patents (2005) 15(11), 15631-1540.

In one embodiment, the compound of the formula | is administered in combination with
modulators of GPR40 as are described for example in W02007013689,
W02007033002. '



10

15

20

25

30

NPY- 4 receptor antagonists as are for exanple
descri bed in W2007038942; NPY-2 receptor antagonists
wa@sooanedior exanpl e descri bed in W2007038943; PCREP10DT@10390
YY 3-36 (PYY3-36) or anal ogous conmpounds, such as, for
exanpl e, CIC 1682 (PYY3-36 ggnjugated with human serum
al bumn via Cys34), CIC-1 643 10 (derivative of
PYY3-36 which conjugates in vivo to serum al bunmi n) or
those as are described in W2005080424, W2006095166;
In onedSbYdimerStHeS cérﬁ?:BGﬁ@bf fife RPSRIAL lbrbo?ﬁln?srtérééelﬁcddnb@iﬁatlon with
in W2006096847; R (cannabi noi d recep 1)
modulatara @b GRR$193 astarasiesf;nbe@errqadample uer@BaﬁﬂOM 274.
SR147778, SLV-319, AVE-1625, MK-0364 or salts thereof
or those conpounds as are 15 described for exanple in
In oneEEMBEaRRE; thalEKNAEGAS of W@Q%%ﬁé%o@ﬁﬁ%eremn comblnatlon with
02/ 076949, V\D2005 80345, W2005080328, W20050 3,
modume@ﬁ@mmfa as\me@iwoabedsfqr emmﬂemW)Ozoososmsg

(PSNg08n 80045 0esds b Onsaclind st Wdanraanns,

W2003086288, W2003087037, W2004048317,

W2004058145, 20 W2003084930, W2003084943, ) o
In a fuptheo endrximant, tae compremgef theiormuda 2 @edministered in combination
. 3 004058249, W2004058255,
with Wé&@%%m 2004069838, US20040214837,

US20040214855, US20040214856, W2004096209,

WD2004096763, W2004096794, W2005000809,
In onevgbodiowentsthe easppoung 66 thesformplanbis admisisterssl in combination with

mNbﬂ%%@ﬁ)%ﬁg%ﬁ?W} J%E)%ggﬁqq%@lpgigs as described for

exampé 20 0D 2088081 99/\WY Q20085628957 WIXDUB087 309 1W0O2006111321,
W02005007628, US20050054679, W2005027837,

WO20[59885698456. W2005063761- 62, W2005061509,
W02005077897, \W)2006047516, WD2006060461,
WD2006067428, W2006067443, 30 W2006087480,

In oneVErabodingrt/the AAPOGAD 0L O, fordRRDGE GRiddIAjstered in combination with

W2006111849, W2006113704,. W2007009705,
|nh|b|t9@2@f8@q§% W@@&qﬁéﬁ%) SHEP @57 rgqg@nple those as described

in wo%é@@é@é@W@zdﬁ@%@%ﬁ%ﬁ@@ooé@?z&@%%éé@éoms14
PCT/ EP2007/ 010390 43’ W02007026215, WD2007028849,

WO20/6208370G MOWWOWOZQO7OWW®BQQBO1 1811, W02007013691.
W2007038045, W2007039740, US20070015810,
W2007046548, W2007047737, W2007084319,

In a fuPePRAiRHIPENE, the compound of the formula | is administered in combination

with modulators of xanthine oxidoreductase (XOR).

In one embodiment, the compound of the formula | is administered in combination with
an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for example,
those as described in WO2004074288.

In one embodiment, the compound of the formula | is administered in combination with
an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as described for
example in US2005222220, W0O2005085230, WO2005111018, W0O2003078403,
W02004022544, W0O2003106410, W0O2005058908, US2005038023,
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cannabi noi d receptor 1/cannabi noid receptor 2
(CB1/ CB2) nodul ati ng conpounds as 5 described for
wez@sprsli n W2007001939, W2007044215, W2007RAWEBZN7/010390
MC4 agoni sts (e.g.
1-am no-1, 2, 3, 4-tetrahydr ongpht hal ene- 2-car boxylic
acid [2-(3a-
benzyl - 2- net hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr opyr azol o[ 4
,3-c]pyrid in-5-yl)-1-(4-
wozo@BbQQQ@f‘ewbb 8026984 thz@@sééoséd%é(ﬁ)hﬁ@%BMOEpmsoom
B53280," LB53279, LB53278 or THI Q MB243,
WOZOQHDMQB@;, WIDR0080 764420 WER200608 77127 Qre\Al@ZQMMGﬂ 110
W2005060985, W2005009950, W2004087159,
W2004078717, W2004078716, W2004024720,
In one'éPRBOGRIH Sthe coffl ef-thelform208bHiAts3ered in combination with
WOUS20050222014, US20050176728, US20050164914,
an inhibp0 06 tiEL9EB6)/giusR00B TR cRIlates AITarEL(SGI) As described for
2004037797, W2005042516,
exam% 8@@2@%@72 005030797, 15 US20040224901,
W200501921, W200509184, W2005000339, EP1460069,
W2005047253, W2005047251, W2005118573, EP1538159,
In onembgd;me,ane cqmggqyz@tpﬁtbmﬁormg@b@@mgﬁgpd in combination with
0
an agqS705 1053 rPaniph 4p dkatrined R Chalifig i vygagorossass.
1- (2- met hyl benzoxazol - 6-yl ) -3-[ 1, 5] napht hyri di n-4- 20
yl ur ea hydrochlorlde SB-334867-A). or those as are
In oneme@qilﬁw f the eormpeyrd phthefopnuteobis@a mipisteretgpepgbination with
an mh%?gﬁtp Eéklngg)g%&gg %ta)wggqggé%mple ruboxistaurin.
RS aht ne receptor ont s
3-cycl ohexyl - 1- (4, 4- dlnethyl 1, 4 6,7 tetrahyd

In anorggﬁir{gr% oo |E@rg3t%gg)y rrlgfg(l)&@g ) p@(r) gpaalllgoa(rg]igyg)}(q?%@g |ﬁ g:lognblnatlon

wih 2SRt obe SUERAR AT Mgt Hapaiepiasimutated ATM)

proteinHkiniaiset sudmas Her ewdonpde, mhdorequineas f or exanpl e
bet ahi stine and its di hydrochloride; CRF antagonists

(e.g.
In one[éﬂﬂgalmémgﬂ@c&néoﬁﬁd B?HEM*O%@@’I' lk a?ﬁhlilals'fer%dt h'o%?rﬂflhé'tlon with
oren-4- yl' ] di propyl am ne (WO 00/ 66585)

an endothelipAi l@t;:sp(oa;i agmtagnms’muthes, forexarople, avagmtaat(sPHMDU
2008/ 071311 PCT/ EP2007/ 010390 44 agoni sts of the
bet a-3 adrenoceptor such as, for exanple,

In onelerhBo&ithéHtOthe compound of the formula | is administered in combination with
inhibitors of “I-kappaB kinase” (IKK inhibitors), as are described for example in
W02001000610, WO2001030774, WO2004022553 or WO2005097129.

In one embodiment, the compound of the formula | is administered in combination with
modulators of the glucocorticoid receptor (GR), as are described for example in
W02005090336, W0O2006071609, WO2006135826.

In a further embodiment, the compound of the formula | is administered in combination
with CART modulators (see “Cocaine-amphetamine-regulated transcript influences
energy metabolism, anxiety and gastric emptying in mice” Asakawa, A. et al.: Hormone
and Metabolic Research (2001), 33(9), 554-558);
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met hanesul f onyl et hyl phenyl)-2-[2-(2,3-dinethyl -1

H- i ndol - 6- yl oxy) et hyl am no] et hanol hydrochl oride (WO
w®100884B1) ; or Sol abegron (GW 427353) or N- 598ECT/EP2007/010390

(KRP-204) or those described in JP2006111553,

W2002038543, W2007048840- 343; 5 MSH

(mel anocyt e-stinmul ati ng hornone) agonists; MCH

(el ani n-concentrati ng hornone) receptor antagonists

(such as, for exanple, NBI-845, A-761, A-665798,

P i g i B8R g

aminowmaémwemlmmmnwmmmmmoammemrochloride
CGP %ég%815769, W2004072025, W2005070898,
( 70925, W2004039780, W2004092181,

NPY-%%WZQ ni¥R2QE096 241528002 8P 48 &9 d@scribed for example in
W200200274 W2003004027, FR2868780, W2006010446,

W020m90030)8;8680, W2006044293, W2006044174,

dPZOO% %’éﬁ@om 00601 280 5,\4‘@2%% %%%9&007038942;

NPY- 8 enIWé@Z%Z%%&am 3AABLP W 02007038943;
W2007039462, W2007042660, 2007042668,

Peptideny ¥ $73a $B¥Y 3-8 aHBHIeEus; cOBRounds 38 mY, as, for example, CJC-

1682 (V38 oS MBI Sbrury SBUMEPR I SHET 80

(derivatve of PYY3- 36 WhICh conju ates in vivo to serum albumin) or those as are
cycl ohexgl et %O t hi azo él car banoyl ] -5, 7-di et hyl i nd
deSCfled in YYP2ee60 ,VO200BABs H6et i ¢ aci d sal t (V\D

soraffid R0 s AT O A SO

CB1 Rr(eamﬁﬂﬁﬁoidmlcbpto@ M3 aheagpnisteXsech bsy famenranplayi nmdnabant,
ser ot oni n/ dopani ne_reu

Kk hi bi t ..g.
st SNSRI 1508 SRLASE hEARL Sl S oo s are
sesc B ACHRIRIT PSR 508 NERHASD s, WO
02/07@49 WQZEO&OBQB&EJW@ZGWB) W @RORSZ080343% ¥V 02086085450,

wo2ciobnskel WET eI rmhD: MgBasgreaar-+a MQzmRaNRI7S.
WO020030/484 b?fWé??]@odm%?f %2062027(%@ $H 560387V OP00132663,

agonli Ssts for exarrp e, orcaserl n
wozoqa@esaaeowcazoqmosae WO26R404851 7o W OROS4058145 ¢

wozdGREnb38ulSx il WaaddetouitauoeneiB1ato.
WO2002499308 4AR32004¥0248862 Hd 20093 W S2004088959) 82859,
W02004058727, W0O2004069838, US20040214837, US20040214855,
US20040214856, W02004096209, W0O2004096763, W0O2004096794,
W02005000809, W02004099157, US20040266845, W0O2004110453,
W02004108728, W02004000817, W0O2005000820, US20050009870,
W0200500974, W0O2004111033-34, W0O200411038-39, W0O2005016286,
W02005007111, W02005007628, US20050054679, W0O2005027837,
W02005028456, W02005063761-62, W0O2005061509, WO2005077897,
W02006047516, W02006060461, WO2006067428, WO2006067443,
W02006087480, W02006087476, WO2006100208, WO2006106054,
WQ02006111849, W0O2006113704, WO2007009705, WO2007017124,
WQ02007017126, WO2007018459, WO2007016460, WO2007020502,
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W2006077025, W?2006103511); 5-HT6 receptor
ant agoni sts such as for exanple E-6837 or BVT-74316 or
w0 bws@o7a$1 are descri bed for exanple i n W2005RPEBBBR7/010390
W)2007054257; 5 bonbesin receptor agonists (BRS-3
agoni sts); gal anin receptogg3antagoni sts; growh
hor none (e.g. human grow h hornone or AQD 9604);
growt h hornone-rel easi ng conpounds (tertiary butyl
6- benzyl oxy- 1- (2-di i sopropyl -

wozo@%@@?ﬁbwmwﬁv@o%m@bwm w02007031721

H- i soqur nol 1 ne-2-carboxyl ate (WO 95)); 10 ‘growt h
wozqwoasaesswmww@mésu ¥éep oevommmawqogﬁeam n

wodiffodR63h 2 G735 W0 SRR fordl 208k B0k co. -

cannabﬁfm@)‘ééﬂﬂt@r 1/65’nﬁal§1§3uﬁr%‘b\eptor@€@8@ﬁ05@) rﬁb@ul%hﬁg%o?rﬁp&nds as

nodul ators; leptin agonists \&see for exa

described ifet ewmpleen o Qj.’,OOIWQOﬂ 839 \WO207044e4 5aV\HDZQ®7047e7rW

mce 4508 e 8 358 RineER 24 St BurahRnBrBRRNTE 28 Byvicgqig f2-Ga-
benzyPb-rhEfyFBidxE2 62%34)6 72@&%;;&@&%[4 @é]p@ﬁam 51y8)-1-(4-

bronDcrl pti ne or prexi n

CthfOphﬁmtJl)ﬂo@@e(th)d}arélfd&rrb\(V@ Qidﬁ%)%‘g;%%ﬂ BiB2d 91 B53278 or

THIO N BRE IRYERG CHIRGRRS, F 1% S 3AGE bale beB ety

W02005066888 ANEX2BEBV099802 W3 008 4087 159/4902063428717,
W2005044250, WD2005072740, JP2005206492

WO20R4906% 86 286320048240 600 HIEZHH 50084608 0A62H 5051391,

woa B3B8 AISHAIRISSSSRE L s AARIAR! oocorogers
US20050 f24636, &4320050r1 80988, UB28P46 16T2ds WD2004086p2¢, C75

wo2aosf 887 ffodiietazbigo WidhPar ity wespaesBeddr | e
uszomggg?ﬁ%%%ﬁg%@o&%@mwsg, EP1460069,

WO2006047268 02005030 261 BY02685 1 186 39 IER 15384158, WOR004072076,

wodsi7aba’. GRS Boerfh b UaotiBoRbs Wb ERussBaero

wOo200809986 532 0PRPADES293, WO 2008/ 071311
PCT/'EP2007/ 010390

orexin receptor antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-
ylurea hydrochloride (SB-334867-A) or those as are described for example in
W0200196302, W0200185693, W02004085403, W0O2005075458 or
WO02006067224),

histamine H3 receptor agonists (e.g. 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) or
those as are described in WO200064884, W0O2005082893, W0O2006107661,
W02007003804, WO2007016496, W0O2007020213);

histamine H1/histamine H3 modulators such as for example betahistine and its
dihydrochloride;

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

CRF BP antagonists (e.g. urocortin);

urocortin agonists;
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46 W2003084915, W2004018421, W2005092316,
W2007003419, W2007009913, W2007039125. In one
wersdisent, the further active ingredient i s PCI/EP2007/010390

varenicline tartrate, a partial agonist 5 of the

al pha 4-beta 2 nicotinic acgyyl choline receptor. In

one enbodi nent, the further active ingredient is

trodusquem ne. In one enbodi nent, the further active

ingredient is a nodulator of the SIRT1 enzyne. 10 In
agoni$t8 &f N BEtaIB HdréhoddPlof SYEAS, FBr ei(é‘rﬁpféJ r1LPﬁéhI6?6J3Ve

ingredient is |eptin;, see, for exanple Per spectives
methanesulﬁ@yln@tla)ﬂglmemsd) -a4@-(3f3- Hiepethpt- 1Hsadelbryloxy)ethylamino]ethanol

A AT R T T

those @@@c:%@@ﬁi MOGiﬁ%i&U WOL002038543, WOR200768840-843;

dexanphet anmi ne or anphetam ne. In one enbodi nent, the
further active ingredient is fenfluramne or

msH GEpECyH: AT Eind RoPBBhATPafifRE" I one. cnbod mont

MCH (rh@lahm" b&%erﬂtétin\g%drﬁﬂfrﬁﬁlrééé tbsamagbnm esudh as for example,
NBI- 84ﬁe‘\f7&1rr61 @657985 Aaa ﬁﬁnf\iﬁe%?ﬁ ?r286386n&7|1@|§5\0(r8¢{3430 or

compolic! AfsPEERIe de R ANRAREREIPT. WAL
WO2004011438 ol QROH(2648; ¥ 0200301576%: 3V 02004072025,

er chol est erol em a, VANCES | N THERAPY 8 001
W02 7%9& @350@3’@5@3)’\/0%@0&3%%( WQ2004092181,

woATRSS e BB oM R T o

WO02003004027 65R 28687 80\KV20060I1 0146 ON@Q(FQGO&MSS@I 02006044293,

oSBT, Jehol Gk BuOBoBRE BAER B oRB0RE24 wigpceeceo.

t n al so
WO GRS Al RS O, Wogeennagtipy o

adm ni ster ed
WO02007024604 oW 200 710304 621, ¥i02087042G60a¥YORO0D7642668.e, i n

woadttbztol; 95Lfb7aBsod dTSedatibos Welebhzhfdti Jrictidotess)

the invention 5 with one or nore of the
af orenenti oned conpounds and optionally one or nore
CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-

cyclohexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic
acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180 or those as are
described in WO2005116034);

serotonin reuptake inhibitors (e.g. dexfenfluramine);

mixed serotonin/dopamine reuptake inhibitors (e.g. bupropion) or fixed combinations of
bupropion with naltrexone;

mixed sertoninergic and noradrenergic compounds (e.g. WO 00/71549);

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

(WO 01/09111);

mixed dopamine/norepinephrine/acetylcholine reuptake inhibitors (e.g. tesofensine);
5-HT2C receptor agonists (such as, for example, lorcaserin hydrochloride (APD-356),
BVT-933 or those as are described in W0O200077010, WO20077001-02,
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phar macol ogi cal |y active substances will be regarded

as falling within the protection conferred by the
w@e@sOm3li nventi on. R = CH' CHZCH, Ho o0 aHa NeQ/ER200MB0390

WVHOO P _F1HO/ OO0OHO Na N FMVP4 JTT-501 O

cH / [NO/ O-/ O OHMNgH 0o O S {G262570 CS-011

10 Rivoglitazone OHO S ID'v NNOHC Cd ~OH

GWH#9578 CI OK-111 OF HOI/ M HOI/ OOHOHO O

O LY-674 KRP-101 O

W02005019180, WO2003064423, W0200242304, WO2005035533, W02005082859,
W02006077025, WO2006103511);

5-HT6 receptor antagonists such as for example E-6837 or BVT-74316 or those as are
described for example in W0O2005058858, W02007054257;

bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

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

growth hormone-releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamoyt)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));
growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as, for
example, A-778193 or those as are described in WO2005030734;

TRH agonists (see, for example, EP 0 462 884);

uncoupling protein 2 or 3 modulators;

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

DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors (for example WO 00/40569),

inhibitors of diacylglycerol O-acyltransferases (DGATSs) such as, for example, BAY-74-
4113 or as described for example in US2004/0224997, W02004094618,
W0200058491, W0O2005044250, WO2005072740, JP2005206492, W0O2005013907,
W02006004200, WO2006019020, WO2006064189, W0O2006082952,
W02006120125, W0O2006113919, WO2006134317, W0O2007016538;

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those as described
in WO2004005277;

inhibitors of stearoyl-CoA delta9 desaturase (SCD1) as described for example in
W02007009236, W0O2007044085, WO2007046867, WO2007046868,
WO020070501124;

oxyntomodulin;

oleoyl-estrone

or thyroid hormone receptor agonists or partial agonists such as, for example: KB-2115
or those as described in WO20058279, W0200172692, W0O200194293,
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GW 501516 WO 2008/ 071311 PCT/ EP2007/ 010390 48 cl F F
wot@sw7B1l N\ / 4 "N OO FFHN N FXN O MNTEPDT010390

N~ R-103757 N 1 BM5-201038 NN H3C H C H3C CH3 \ So

ON/ O NOHHNN/ 0\ \46 OPC 14117 JTT-705 Br O

C\HI \ ~\ CH3 O00 P V-1ACH IN OCH < SB-204990

HO 5 NO 1886 H3C CH3 COH

W02003084915, W0O2004018421, W0O2005092316, WO2007003419,
W02007009913, W0O2007039125.

In one embodiment, the further active ingredient is varenicline tartrate, a partial agonist
of the alpha 4-beta 2 nicotinic acetylcholine receptor.

In one embodiment, the further active ingredient is trodusquemine.

In one embodiment, the further active ingredient is a modulator of the SIRT1 enzyme.

In one embodiment of the invention, the further active ingredient is leptin; see, for
example, “Perspectives in the therapeutic use of leptin”, Salvador, Javier, Gomez-
Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10),
1615-1622.

In one embodiment, the further active ingredient is dexamphetamine or amphetamine.

in one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

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

In one embodiment, the compound of the formula | is administered in combination with
bulking agents, preferably insoluble bulking agents (see, for example,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark H6chst, 65926 Frankfurt/Main). Combination with
Caromax® is possible in one preparation or by separate administration of compounds

of the formula | and Caromax®. Caromax® can in this connection also be



ao/ | Ho, -\ O \ PCH H3 COHOOCH3 01 H3C 0 CH3

0~0CH3 H3C CH3 BMS-188494 0 Cl-1027 / N~ O HO\ HOBO
W@2008001OH  ATL-962 FR-258900 0 S OH HO N PCT/EP2007/010390

NNC- 25- 2504 N'' NH LY-2121260 0 WO 2008/071311

PCT/ EP2007/ 010390 49 0 CH 4 OHO OI \ HHOO H

&KA-50 HOH Oi HOH,/~ OO FR225654 C / a o

HHH OC NHNHKST-48 1 11l O HO BMs-477118 SC

administered in the form of food products such as, for example, in bakery products or

muesli bars.

It wiii be understood that every suitable combination of the compounds of the invention

5  with one or more of the aforementioned compounds and optionally one or more further
pharmacologically active substances will be regarded as falling within the protection
conferred by the present invention.
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CKD- 501 (Lobeglitazone Sulfate) 5 The activity of the
weowpomstds was tested as foll ows: Determ nati oPCDEPECER10390

val ues of PPAR agoni sts in the cellular PPARal pha

assay Principle 10 The poteggcy of substances which

bi nd to human PPARal pha and activate it in an

agoni stic manner is analyzed using a stably

transfected HEK cell Iine (HEK= human enbryo ki dney)

which is referred to here as PPARal pha reporter cell

line. It contains two genetic elenents, a luciferase

reporter elenent (pdeltaM GAL4A -Zeo) and a 15
PPARal pha fusion protein (GR- 4- humanPPARal pha- LBD)
h medicat es expression of t e;l ucn‘er reporter
> e on a PPARal pha i
D7131 2097/ 010390 56

const i veI y ssed fusion prote|

GR- GALA4 nPPARéItha LBD  bi ngseidiod he el 1Wnucl eus
of the PPARaI pha reporter cell Ii ne via the GAL4

protein pEktd4ya to the GAL4 DNA bi nding i
5'-upstreamo the | uci ferase reporter elg%? 57%i ch

is stably integrated in the genone of the cell |ine.
There is only weak expression 5 of the luciferase
reporter gene i-n the absence of a PPARal pha ligand if
fatty acid- depleted fetal calf ser cs-FCS) is used

in the assay. Qpha ligands bind d activate the

PPARal pha [ brotei n and eby stl mul at e the

expr essi o 1T | uci ferase gene. The
A~Laeh dwhich is formed can be ditect ed by neans of

cheni | umjnescence via an appropriate s tra 1‘(])J

Cond®r Uyt i'®h of the PPARal pha report e Qﬁ}, he

PPARal pAd reporter cell line was prepdtedin two

stages. Firstly, the luciferase

Sergliflozin SLV-319

lo e
. <>_/\
Kes

AVE 1625
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15

reporter element was constructed and stably
transfected into HEK cells. For this 15 purpose, five
whemdioTigisi t es of the yeast transcription factpeT/&24047/010390
(Accession # AF264724) were cloned in 5 -upstream of
a 68 bp-long mnimal MMIV pgegnoter (Accession #
V01175). The m ninmal MMIV pronpter section contains a
CCAAT box and a TATA elenent in order to enable
efficient transcription by RNA polynmerase Il. The
cl oning and sequenci ng of the GAL4- MMTV construct took
pl.ace in anal ogy to the 20 descriptigon of Sanbrook J.
et. (Mol ecul ar cl oning, Cold Spri{§HHar bor
Labgrafory Press, 1989). Then onpl et e Photi nus

pyTa~N s gene (Accession # ML507 cloned in
3' 1d stream of the GAL4- NNVIR/(8 N After
guenci ng, the luciferase . nment
a%h 0 ive GAL4 bi ndi ng\si yesg, N ronot er
and ludffe e e was recl oned e—a Al agm,d which

S zeoci ndresistance in order to getai™ 25.the
m d pdel taM GAL4- Luc-Zeo. This vecfor)was
tran€fected into HEK cells in accordanc€ with the
statenents in Ausubel, F.M et al. (Current protocols
in molAKw7Zr biology, Vol. 1-3, JXK8u159218% & Sons,
Inc., 1995). Then zeocin-containing medium (0.5
ng/ M) was used to select a suitable stable cell clone
whi ch showed very | ow basal expression of the
| uceriferase geng~_3Q_ L5 a second step, the PPARal pha
fusioon pr ot ei n)ﬁﬂmnPPARal pha- LBD was
roglogd Ynta tHe sfabl e cell clone described. For
~o S pwepose, initially the cDNA coding for the
N-termnal 76, gno acids of the glucocorticoid
receptor (Accéssion # WO 2008/071311 PCT/ EP2007/ 010390
57 P04150) was_ |inked to ttie cDNA section coding for
anfK&-a81 dobeglitappng Pulial®) yeast transcription factor
GAL4 (Accession # P04386). The cDNA of the
| i gand- bi ndi ng domai n of the human PPARal pha receptor
(am no acids S167-Y468; Accession # S74349) was
cloned in at the 3'-end of this GR-GAL4 construct. The
fusion construct 5 prepared in this way
( GR- GAL4- humanPPARal pha- LBD) was recloned into the
pl asm d pcDNA3 (Invitrogen) in order to enable
constitutive expression therein by the
The actjrityrafgbe compesings avast testedras follgwss i d was | i neari zed
with a restriction endonucl ease and stably
transfected into the previously described cell clone
Deter@fiatidhrof EC5H Qalues iof PRRR agoniks irethecdRitPPARGIpha assay
fi ni shed PPARal pha reporter cell |line which contains a
luciferase 10 reporter elenent and constitutively
Princi;ﬁépr esses the PPARal pha fusion protein (GR GAL4- human
ARal pha- LBD) was isol ated by selection with zeocin
(0.5 ng/ M) and

The potency of substances which bind to human PPARalpha and activate it in an
agonistic manner is analyzed using a stably transfected HEK cell line (HEK= human
embryo kidney) which is referred to here as PPARalpha reporter cell line. It contains
two genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD) which mediates

expression of the luciferase reporter element depending on a PPARalpha ligand. The
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418 (0.5 ng/mM ). Assay procedure 15 The activity of

PPARal pha agonists is determned in a 3-day assay
wakiosh7i3sl descri bed below Day 1 20 The PCT/EP2007/010390

PPARal phareporter cell line is cultivated to 80%

confluence in DVEM (# 419655039, Invitrogen) which is

m xed with the foll ow ng additions: 10% cs-FCS (fetal

calf serum #SH 30068.03, Hyclone), 0.5 ng/m zeocin

(#R250- 01, Invitrogen), 0.5 ng/nl (418 (#10131-027,

stably @?5%6 122e|y1?/ rfn@egéa lfu%ué‘n ﬁthgﬁht nﬁ@ﬁ_@gfﬁ@mmthPARalpha -LBD

trogen ut am ne
binds {n¢be0sd- ieud ammﬁﬁeﬁ{)alphﬁwfepmﬂe‘r icelifinervia thee©ALS protein

portiohie i CALABNEINAAG ol § “Utstieia of M s esezeperter clement

|
which U\ggttagg/ iﬁgcﬁggg{%imﬁtnﬂhf ﬁ oi‘F;fEl;% %fﬁrfléég’fr{éﬂ@@ ofK! Wéal@kRpression

of the luvifierassyeaporter geaedd the absenee oba RRARsIphadigandi ibfatty acid-

deplets 7Bt Pl SansAFTCE PSR 18 A0 B8t & ARalphedgands ind and
actlvafé’llh%t PPARA] rfh”fu@idrﬂbidfé‘lntéhtﬁ@l@réﬁpstﬁﬁhlafﬁé EHe e%&e@@fén of the

| s are 30 seeded in each of a
Iucnferase rrmmt@rrgemeatTé\e\Mchﬁer@selvwmh ps fesmied cm;be @#mgd by means of

Cost. t i ncubated in the cell
Chem'gﬁrﬁlﬂﬁgg‘*"%ecﬂga% o?p&&)g?% Stidle’ oo for 24 h. WO
2008/ 071311 PCT/ EP2007/ 010390 58 Day 2 PPARal pha
agonists to be tested are dissolved in DMSO in a
ConStﬂ&ﬁ'@@rﬂfﬁB@ P6i\Ralphe rapprtereglkling ock sol ution is
diluted in DVEM (#41965-039, Invitrogen) which is
m xed with 5% cs-FCS (#SH 30068. 03, Hyclone), 2 nmM

The PPARaIparrepsoriet2=N30eOkds prapdrbd Gyt stagdss Firb’&y the luciferase
previ ously descri bed antibiotics Eze00|n

report%ﬁliememhwasawsgf%% 8hg Staply traps e%%mt%t%é csll% For this
purpo @Sff\/%q%;hal @bfgagﬁgﬁbaﬁgﬁgﬂgrf 8bh 980k @AL@(Ac?d&Elon #

ent conpounds
AF2647éB1t)embrercl@rmd:m Fmstmma}ﬁ@& bpdmngrmmiknaj MMO'Vp;Mommoter

(rccegasE oot Y R e AT P B AAT o
s T SIS St 1
The cloning amdh sequierinig of the Gﬁ‘\LﬂhMl\&Dbsoastcmsi toek phace incanalngy to the
descriB}llor{il of gg%brook J. et. al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989). Then the complete Photinus pyralis gene (Accession # M15077) was
cloned in 3’-downstream of the GAL4-MMTV element. After sequencing, the luciferase
reporter element consisting of five GAL4 binding sites, MMTV promoter and luciferase
gene was recloned into a plasmid which confers zeocin resistance in order to obtain
the plasmid pdeltaM-GAL4-Luc-Zeo. This vector was transfected into HEK cells in
accordance with the statements in Ausubel, F.M. et al. (Current protocols in molecular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1995). Then zeocin-containing medium (0.5
mg/ml) was used to select a suitable stable cell 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-terminal 76 amino acids of the glucocorticoid receptor (Accession #
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(Beckman FX). The final volune of the test substances
diluted in nediumis 100 pl per well of a 96 well
wor@sotidter plate. The DMSO concentration in tPE/EBRAY010390

is less than 0.1 %v/v in order to avoid cytotoxic
effects of the solvent. 15 Each plate was charged wth
a standard PPARal pha agoni st, which was |ikew se
diluted in 11 different concentrations, in order to
denonstrate the functioning of the assay in each

P041 5'02 Was! IfHal tBltRE %DNT;b %eéﬁ&@c%%&hétféﬁaﬁﬁfb aera@.bm @ﬁ o'f et feast

cubator at 37C and 5%
transcﬁp&kﬂafq@lm‘ GAp4r(Aecessibh # E@@%&ﬁédThﬁthNA@f m%tlgand bmdmg

domaify g%h ces AE@E@\V%?qJep%TG(%EIﬁWl ng#bé‘ &g&l Accesswn #
S74340) IW%tstdIBﬂe@ﬂ] §i thef3'-d#d SfthjsCER-GARGEsEnstiuce "THE fAISRsREonstruct
into each well of a 96 well mcrotiter plate. After

preparedduithisivay 3R+GAk# trarmanRPARalpha-LBP) saskreicionerbinto the

plasmid hth§Ra (b RrcHerD 3 o . B\ eble, Bo st VE BEHRRIp thistin by the
cWom%@élo@iﬂ%‘pH@ﬁhbte@fTh@ prasihit wa g linBamted with ' &R¢riction endonuclease
valuation 30 The raw data fromthe | um noneter are

and stably{eansfectad intodhe previpyslyideseribed cell ickonererntaining the luciferase
report Sﬁgééﬁe{'ﬁ }%%@sﬁgb WAI%II% E’%Rggﬂgpkéﬂ En%%u%ﬂaj:&lﬁjaﬂ{seg luciferase

rogra ecCl

report@raéléﬁmﬂt ahdrcohbﬁ&'ﬁ)/ely\/&pﬁ‘@%@tthRRAR@Tdmw Qﬂcﬁéﬁqe R-
he PPARal pha EC50 val ues for the conpounds, of
GAL4'E%H]ﬁﬂ BE’ABaHWs LBR)wassisglaiay b¥r3@|eqti9nt‘ﬁl§h Z8ag8 (Prdmaim!) and

M Conpounds of the invention of the fornmula
G418m/§1 /\&a{ e the PPARal pha receptor. 5 Determ nation of
EC50 val ues of PPAR agonists in the cellular PPARdelta
assa Princi pl e The potency of substances which bind
Assay o i PPARdel ta and activate it in an 10 agonistic
manner is anal yzed using a stably transfected HEK cel |
i ne (HEK= human enbryo kidney) which is referred to
The adtimitg ch & FARAPbhtagonégisid detecmired inree3-day assalyoghichads described
t he assay described for PPARal pha, the PPARdelta
belowy eporter cell line also contains two genetic
el ements, a luciferase reporter el enment
(pdel t aM GAL4- Luc- Zeo) and a PPARdelta fusion protein
Day 1 ( GR- GAL4- humanPPARdel t a- LBD) whi ch nedi at es 15

The Pgégéﬁﬁ]a}{apgﬁér E:%EJK%&{ t"@ﬁ%&u@%ﬁ@m Uence | |n DMEM (# 41965-
039, Invitrogen) which is mixed with the following additions: 10% cs-FCS (fetal calf
serum; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/mi
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 Dickinson) in a cell culture
incubator at 37°C in the presence of 5% CO,. The 80%-confluent cells are washed
once with 15 ml of PBS (#14190-094, Invitrogen), treated with 3 ml of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 ml of the DMEM described
and counted in a cell counter. After dilution to 500.000 cells/ml, 35,000 cells are
seeded in each well of a 96 well microtiter plate with a clear plastic base (#3610,
Corning Costar). The plates are incubated in the cell culture incubator at 37°C and 5%
CO, for 24 h.
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stably and constitutively expressed fusion protein
GR- GAL4- humanPPARdel t a-LBD binds in the cell nucl eus
w@Rooslz3PPARdel ta reporter cell line via the GAMEEP2007/010390
protein portion to the GAL4 DNA binding notifs
5' -upstream of the luciferagg reporter element which
is stably integrated in the genone of the cell Iine.
There is only little expression 20 of the |uciferase
reporter gene in the absence of a PPARdelta ligand if
Da y2fatty acid- depleted fetal calf serum (cs-FCS) is used
in the assay. PPARdelta |igands bind and activate the
PPARBRANdzganists U ibentestest aterdiaselved én aMS@tm rajd:m@ntration of 10 mM.

This sfai sl is et In OV AR 68 DR iy B s g it

5% csCIh@S‘(#Bﬂ 56668 OQGH‘{/bI%né 2R ‘l)_p@llj?érﬁln%l}(ﬁ%b%ﬂ)ﬂz5nV|trogen) and
Construction of thé PPARdelta reporter cell Tine

the previodsiytdesaribed tanebatuam(eemnaéﬂ apemplﬂtnt a;nd etfeptolrmm)

d b 0 ¢h
Test si:psRRRES A28 (GtBA M 1 iHTent eancilittod Thitds Bfod ff Yo um o
100 pit Rforagote®crhpoaits Arsteksidibin cﬁh@\éﬂtmﬂoh h§n§@§frbﬁﬂ1 Iprl}/l to

construction of the PPARal pha reporter cell |ine'

10 pMeoreatwieenst@hnMiand PpMRdel t a fusi on protein

The G PEMEERR B e o B OBty
remov@@cbwssﬁlfatlowﬂaﬁaQBé fstIUbsRARbEERANGH Plhe8im &fe immediately
termnal_76 am no acids of the glucocorticoid

addedrt@dbgtC@JIS(m didligmand padition)of thg supsiansesis caried- gy a robot
t

s iBE ERL RN DRImEEH 1 35} dindaléds Bk tfdfle o 100 uler

well oC®HNB v@éll molltequtebThdIDMSdbomaemrfathhen theiaggay is less than 0.1

o PPARdel t a recept or g;n ?CI ds S139-Y441; Accession #

%o VIV L’D‘?Eﬁ’@f)to\ﬁé(@'%c)é%’?fébe #raOf thesaverRhg of this GR GAL4

t'\WhichWas Meiwi
Each F R R Rl it SR SOREEP AT alPh BBBRE Y Which W, Milvise
dilutegpinat triddfepediNamcepitnations,dg eem)iel'r to derdenstrated¢helfurctioning of the
const i ve pression b t amegal ,ovi.r us
assayip Sﬁﬁbé'f' |VtﬁHpEpleieaslﬁ:|qja§%/ ;plp}e?éa%/rezlgagta@tpq i an incubator at 37°C
and 5%e@tjz|f5,t2@ﬂ endonucl ease and stably transfected into
he previously described cell clone containing the
I uci ferase reporter 10 elenment. The resulting
Da 3PPARdeI ta reporter cell |line which contains a
Y3l uciferase reporter element and constitutively

The PPARASRE fepottertRiBiRdted Wﬁﬁ' tﬂE 18§t UBIskarl (8- 4rblréniBy@from the

PPARdel t a-LBD) was i sol at ed %esel ection with zeocin

mcubqtor Eaf't@bmﬂl medivan Baspirated offgl he cells aravyzed iy pipettinged0 pi of
Brlghtaé?lo \éSeH{J‘ &II’O%I Promega) into each well of a 96 well microtiter plate. After

r-w-)

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 well of

a microtiter plate is 1 sec.
Evaluation
The raw data from the luminometer are transferred 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).
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The activity of PPARdelta agonists is determned in a
3-day assay in exact analogy to the procedure already
waele®snitsed for the PPARal pha reporter cell |inECEER®P1/010390
that the PPARdelta reporter cell line and a specific
PPARdel t a agoni st was used gg a standard 20 to
control test efficacy. PPARdelta EC50 values in the
range from1l nMto >10 pM were neasured for the PPAR
agoni sts of Exanples 1 to 12 described in this
j f
The PPRPé f?f?& F@ggt\ﬁs%%fd{?ﬁge %tF)’R{ delntdg'ﬁrféﬁgg'msg 1 2tb@m this assay are
in the Eamgqﬂr@m Bk rto bruMaBbmpouneis\af the inventionraftthe forenula | activate
but without limting it. W 2008/ 071311
the PRANSRBIGB%—I2300 91 R10 H 0 0 3 5 N o6 /% kil Re
/ \1 N4 . 6. NO RO 2)R35RI1 3 R4 RT R R5 R8

4 f6 5 Table | where R3, R4 and R7 = H 5 Exanple n
DeterrRihakion R BEHRealres Rf PRAR agonts in the ¢elluerPRARdEIta 2seay

- - -CH3 -CH3 CFB HHH 30 - - HH-CF3H-A H 40
- - -CH3 -CH3 -CF3 H-C' H 51 HHHH-CF3 H-O H
Princigie0 - - HH-CF3 HH O

The potency of substances which bind to human PPARdelta and activate it in an
agonistic manner is analyzed using a stably transfected HEK cell line (HEK= human
embryo kidney) which is referred to here as PPARdelta reporter cell line. In analogy to
the assay described for PPARalpha, the PPARdelta reporter cell line also contains two
genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARdelta fusion protein (GR-GAL4-humanPPARdelta-LBD) which mediates
expression of the luciferase reporter element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucleus of the PPARdelta reporter cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5°-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only little expression
of the luciferase reporter gene in the absence of a PPARdelta ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARdelta ligands bind and
activate the PPARdelta fusion protein and thereby stimulate 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 PPARdelta reporter cell line

The production of the stable PPARdelta reporter cell line is based on a stable HEK-cell
clone which was stably transfected with a luciferase reporter element. This step was
already described above in the section “construction of the PPARalpha reporter cell
line”. In a second step, the PPARdelta fusion protein (GR-GAL4-humanPPARdelta-
LBD was stably introduced into this cell clone. For this purpose, the cDNA coding for
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70- - HH-CF3-CCHB HH 80- - HH-O -COOPh H
H 90-- HH-O -COOHHH 100 - - HH -0 (CH2) 2-
wWoRMs01B10 - - -(CH2)2-0-(CH2)2- -CF3 H HH 12CDEP2007/610390
H-CF3 HH-Ph-CF3 WD 2008/ 071311 PCT/ EP2007/ 010390
62 The potency of sone of tlgg descri bed exanples are
indicated in the followng table : Exanple PPARdelta
PPARal pha EC50 (pM ECS0 (pM 2 0,015 3,52 3 0,003
1,11 5 0,035 1,64 Processes 5 The conpounds of the

the N Q@rﬁﬁﬁéﬂ 76 Shimd acubs%ﬁQﬁé @Id&)cbﬂncb'it?rédé‘p%’rt('A‘E:&e§§16nl3ﬁP041 50)

obtai ned as outlined the reacti on schenes bel ow
was lirkestiestheAcDNA s@ctlnm:odlrmeHammo aKids3]-18daf the veast transcription

factor E@'l}aéj“%gs%op i%@%ﬁgt}%cD&%\ tgg |J@én%bi |%ﬁ§j7qr§a§in%§ the
human PPARdelta receptor {(amino acids S139-Y441; Accession # L07592) was
cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in
this way (GR-GAL4-humanPPARdelta-LBD) was recloned into the plasmid pcDNA3
(Invitrogen) in order to enable constitutive expression 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 resulting PPARdelta reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR-GAL4-human
PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418

(0.5 mg/ml).

Assay procedure and evaluation

The activity of PPARdelta agonists is determined in a 3-day assay in exact analogy to
the procedure already described for the PPARalpha reporter cell line except that the
PPARdelta reporter cell line and a specific PPARdelta agonist was used as a standard

to control test efficacy.
PPARdelta EC50 values in the range from 1 nM to >10 pM were measured for the

PPAR agonists of Examples 1 to 12 described in this application. Compounds of the
invention of the formula | activate the PPARdelta receptor.

The examples given in Table | serve to illustrate the invention, but without limiting it.



NHZOH, NEt3 "N NI -CH I. phenyl chi orof ormate, pyridine

/ R3 RI1 H2. DBU MCN RO R4 R7 R R5 R8 A4 R10
WQRWRE781VI NNO / n R3 RI1 RO R4/ R7 R6 REREBPA0EF010390

WO 2008/ 071311 PCT/ EP2007/ 010390 63 A conpound of the

general formula A-1 where Rgq4 R2, R3, R4, R5, R6, R7,

R8 and RO are as defined is reacted with a

sul fonyl chl ori de of general formula A-2 where RL0 and

R11 are as defined in the presence of a base as

triethylamne in a solvent g3qqdichl oronmethane to give

a conpound of the general fqgrnu A-3. The conpound of

the 5 general forgqyl aQ\v,3 b'$ react ed p’th

S

hydr oxyl am ne hydrHil/orZaa\i.n tINexﬁ? ence of a base
as triethylRfiRQ :,,ESW @, 4

t etir ahydr of uran and
wiind ofy+0e general fornul a
can bes'faflita ed by heating the
R3 mcrddde irradiation. This
rmula A-4 is converted to the
mula A-5 by reaction with
@510 in the presence of a base as
D gne or diisopropylethylamne followed by heating
thg reaction mxture with mcrowave irradiation to
Il ow cyclization or alternatively isolating the
Table:ilesulti ng internediate and treating it with a base as
1, 8-di azabi cycl o[ 5. 4. O undec-7- ene in a solvent as
acetonitrile. 15 Exanples 1 - 2 were obtained

whereaddordiamgl Ré spiHocess A. Ot her conpounds can be

obt ai ned accordingly or by known processes. WO
2008/ 071311 PCT/ EP2007/010390 64 Process B:

Example n R1 R2 R5 R6 R8 R9 R10 R11
1 0 - . H H -CF3 H H
2 0 - - -CH3 | -CH3 CF3 H H
3 0 - - H H -CF3 H -Cl
4 0 - - -CH3 | -CH3 | -CF3 H -Cl
5 1 H H H H -CF3 H -Cl
6 0 - . H H -CF3 H H cl
7 0 . - H H -CF3 | -OCH3 H
8 0 - - H H -Cl |-cO-0-Ph| H
9 0 - - H H -Cl | -CO-OH H
10 0 . - H H -0-(CH2)2- H
11 0 . - |-(CH2)2-0-(CH2)2-| -CF3 H H
12 0 - - H H -CF3 H H -Ph-CF3




RIO RLORONEC, DCMRL R2ZO S/ Br R!;~ R4 + C1 P
~ Br -/ 1R3RI1 WR/R6 R5 R11 RO R4 RS B-2 R7T R6 RS
w2833t 3 R1I0 RLO O O N CuCN, DVF, MN Rl CP&/EPN07/010390
NHZOH, NEt3 Rl ,S R3 R11 HOH / \ R3 Rl11 RO R4 RO R4
R6 R5 R6 R5 1111 R7 / R7 R868-4 RB B-5 OOROFt O
1. phenylchloroformate, pyridine Nf Rl S 2. DBU,
MCN NO R3 RI1 RSI R4 R6 RS R7 B-6 R8 A conpound
of the general fornula B-1 where Rl, R2, R3, R4, R5,
The pcﬁ@ncﬁaf s&%e%?%&es@ﬁﬁe@%xﬂﬁ{plé&eﬂré RdIcaRsd Rt folloing table -
sul fonyl chloride of general formula B-2 where R10 an
5 R11 are as defined in the presence of a base as
triethyl am ne—++f—a—sohv e hafie to give
a conpound of tfem @erﬁﬁﬁ'ﬁﬁ Rﬁé\ﬁaﬁ;‘ ¢onpound of
the general [formula A £GS0 L@dbt Q/Q_q_ﬁ'_bxper
cyani de in ajsol v2ent as dlor’rﬂgylformrg’gg

3 0,003 1,11

5 0,035 1,64

Processes

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

outlined to the reaction schemes below:

Process A

0 10 NEt3, DCM

R10

H
/N
-OH 1. phenylchloroformate, pyridine
N
NH,OH, NEt, R11 H 2. DBU, MeCN
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under m crowave irradiation at a tenperature e.g. 200C

to give the cyanide of general fornmula B-4. The
weeovpousdt of the general forrmula B-4 is react eBCTEPI007/010390

hydr oxyl am ne 10 hydrochloride in the presence of a

base as triethylamne in a 68l vent as tetrahydrofuran

and net hanol to obtain a conpound of the genera

formula B-5. This reaction can be facilitated by

heating the reaction m xture under ncrowave

A comipblUndicdAth® Benerdl ferms a0y Whéte REMRP R3S Rﬂ”R'SaR% W R8 and R9
converted to the product of general formula B-

are asrdefneidon repetd withg isuipaylehloridatas ge:mefaiéom@l@eﬁ\]eewgereamo and

Rt a5 BB e Freends of R P Kl R i sBeRYES

dnchlotdm@tﬂeaélt@rgnt@a Fohpoundcdfi tﬁ@tgern@ralrfoahmgrm Thel sompound of the
i solatin heresultlnglntermlate and WO

generadonuiziA-Biis peactedwitly hpdexgtamins rtvdemhlrh@de in et pregence of a

base ﬁaﬁ aerr?e ﬁjll gtz’onl %%t?aéﬁ/d%fﬂpgﬁ %na r@gﬁ\a'ngl tg)b?btam

ace wer e al ne

compmﬂhéggdr@rﬂrfonﬂa& &4 Tﬁls%beﬂ‘ ort oam berfdsilitasd b9 heatlng the
obt ai ned accor dingly or known processes. Pro

reactiqn m{gung,pgd %rrr@&gg\gayg wgg@atupr@,rﬂy? SORPAQUFY ,-@f gem;aral formula A4 is

conveﬁé{j lt%ﬁ@ &Bﬁ(ﬂ&gﬁg ﬁg']'?g] g?rﬁuﬁa A"‘@?ﬁ: 3 g%?"i{%&f @ry@ﬁ&roformate

in the pRedemcBbfRlbate 865pyridiRg drdlidopMdpetRBanthe solBwdtbbirheating the
RO R4 OM R6E RS C1 C2 R8 C—F Rl R7..R3 R?R4_R?, i

reactiggsmixture with microwave irradiation to allow cyclization or alternatively isolating

the resulting intermediate and treating it with a base as 1,8-diazabicyclo[5.4.0Jundec-7-

ene in a solvent as acetonitrile.
Examples 1 — 2 were obtained according to process A.

Other compounds can be obtained accordingly or by known processes.
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CuCN, DMF, me 8- Di azabi

1. phenylchloroformate, pyridine
2. DBU, MeCN

R8 A-1 = B-1 A boronic acid or a boronic ester of
general formula C1, where ML and M2 can be
w0 pepersdent |y hydrogen or al kyl (in the case pET/EP109T/010390

ML and M2 can forma ring 15 systen) and R8 and R9

are as defined is reacted wgigh an aryl brom de of

general formula G2, where Rl, R2, R3, R4, R5, R6 and

R7 are as defined and PG means a protecting group (as

for exanple tert. Butyl oxycarbonyl (BOC)), using a
Proce§#3al ytic anmount of a transition netal as for exanple

pal  adium and a ligand as for exanple

tri phenyi phosphine in the presence of a base as for

exanpl e Na2CO3 in a solvent as 20 for exanpl erqo
DVFlgi@at er, tg okdoai n a conmpound of genera| 2t ol mil a

tha pPRorgcki ng MEROGE PG of conpbgAds eral
I oraC- 371 eRbved T case of P Mok WO |
98p R51311 PCT/ 822007/ 010390 Rgg arpl erby treat ment
wth an acid as trifluoroacetic ck, R B5 sol vent as
B-1di chl or omet hatiz for exanple, tg-o#tai ngthe compound of

RS

general formula Al = Bl. List of abbreviation: Ac
acetyl AIBN 2,2'-Azobis(2-nmethyl propionitrile) Bn
benzyl iBu isqpusylf'®tBu tert-Butyl Buli R10,,

n-butyllithi N z@nz yl Gy _cycl ohexyl [
& 1’%[ 4. 0] unNd8E-"F*ene '
3 on R{\MB) —DOMdi chl or op

N, N-fi | Hopyridine DM N, Rdink
DVSO yl sul f oxi de EE et hyl ac e Bghs
equR¥al ent s B4ES|I el ectrospray-| omesati on (#5)

chem cal

R10

A compound of the general formula B-1 where R1, R2, R3, R4, R5, R6, R7, R8 and R9
are as defined is reacted with a sulfonylchloride of general formula B-2 where R10 and
R11 are as defined in the presence of a base as triethylamine in a solvent as
dichloromethane to give a compound of the general formula A-3. The compound of the
general formula A-3 is reacted with copper cyanide in a solvent as dimethylfomamide
under microwave irradiation at a temperature e.g. 200°C to give the cyanide of general
formula B-4. The compound of the general formula B-4 is reacted with hydroxylamine
hydrochloride in the presence of a base as triethylamine in a solvent as
tetrahydrofuran and methanol to obtain a compound of the general formula B-5. This
reaction can be facilitated by heating the reaction mixture under microwave irradiation.
This compound of general formula B-5 is converted to the product of general formula
B-6 by reaction with phenylchloroformate in the presence of a base as pyridine or
diisopropylethylamine followed by heating the reaction mixture with microwave

irradiation to allow cyclization or alternatively isolating the resulting intermediate and



FG Leavi ng group Hal hal ogen HPLC H gh performance
i quid chromat ography LC-MS |iquid chronmatography
wa@omphediivM t h mass-spectroscopy M net hyl NMS PCT/EP2007/010390
mass- spectroscopy MsCl Met hansul fonyl chl ori de NBS
N- Bronosucci ni mde NWVR Nuckgar nagnetic resonance p
para WO 2008/ 071311 PCT/ EP2007/010390 67 Pd/C
pal | adi um on carbon Pr isopropyl nPr n-propyl Rf
retention factor (TLC) tert Tertiary TBAF Tetrabutyl
treatin?rﬁmﬂh abddels i BdiakbbicElols.4 U)@Rdes-7ertCinda Sblvehbhas
er chronatography Furt her conmpounds of the fornula
acetonitrégan be prepared correspondingly or by known
processes. 5 The experinental procedures for preparing
t he exanpl es nenti oned above are described bel ow
Exam;ﬁés 3di BAvdresbtaimeatdtedrding a6 prédess BOo process C 10
7-(4-Trifluoronethyl-phenyl)-1,2,3,4-tetrahydro-i soqui
nol i ne trlfluoroacetate H / NF+1 B, OHNH BrF F

Other corgpouﬁdg can'bé <')Jt!aing_d' accordingly or by known processes.
Process C:

This process is used for synthesizing the building blocks A-1 and B-1, where R1, R2,
R3, R4, R5, R6, R7, R8 and R9 are as defined.

R1 R2
R9 R7 PG R1 R2

R8 G R7 PG
\@\ + R3 PdL4 N
_OM, R4 @ R3

Br R6 R5 R9 R4

B
oM, @ R6 RS
c-1

C-2 ) R8 c-3

. &7 R1 m
@ R3
R9 R4
D R6 R5

R8 A-1=B-1

A boronic acid or a boronic ester of general formula C-1, where M1 and M2 can be
independently hydrogen or alkyl (in the case of alkyl, M1 and M2 can form a ring
system) and R8 and R9 are as defined is reacted with an arylbromide of general
formula C-2, where R1, R2, R3, R4, R5, R6 and R7 are as defined and PG means a
protecting group (as for example tert. Butyloxycarbonyl (BOC)), using a catalytic
amount of a transition metal as for example palladium and a ligand as for example
triphenylphosphine in the presence of a base as for example Na,CO; in a solvent as
for example DMF/water, to obtain a compound of general formula C-3. The protecting
group PG of compound of general formula C-3 is removed, in case of BOC for



F 4.63 g 4-(Trifluormethyl)phenyl boronic acid was
di ssolved in 15 m ethanol and added to a m xture of
WG 208071311 PCT/EP2007/010390

1- (7-brono- 3, 4-di hydro-1Hisoquinolin-2-yl)-2,2,2-trif

| uoro 15 ethanone in 150 m ggol uene and 54 m of a 2

nmol ar sodi um carbonate solution. The reaction mxture

was degassed then 940 ny

tetraki s(tri phenyl phosphi ne) pal |l adi um(0) was added
examél@%yf fhatiheritWith B8 AcRFad MiiRioré&ddtiadi@in bW lizs. The

cool’ed reaction m xture was evaporated, the resulti ng
dichlorersethanefas enample. e ®htain the compeund of genesaldorakta A1 = B1.

washed with 50 ml water and brine. The organic |ayer

was dried over MgSO4 and 20 the solvent renoved in

List ofvasBteviafiBg: resul ting crude material was purified by
reversed WD 2008/ 071311 PCT/ EP2007/010390___68 phase

Ac HPILCto@ﬁﬂtﬂanOg o _
AIBN 7ol e | 28 TeOOR ey Baabgigey oy o o !
Bn  CL6HIZHIEARAF302 (391.3), MS(ESI+): 288.3 (MFFH). 5
The folll ow ng exanples were prepared according to
iBu process|isobutigkanpl e 1
QI A [ (A4 Tri FI vt In\:l nhonul Y2 2 dAihvudra 1 nAnl &
U 1Sl oATEHbny 1) a1+ (1,2 4] racazol 5 one O F §
GRS 2 T A A S T
Bz DBU, M@Gérzogl F N F I HN - C]—| FO
Cy cyclohexyl
DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene
DCI Direct chemical ionization (MS)
DCM dichloromethane
DMAP N,N-dimethylaminopyridine
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide
EE ethyl acetate
eq equivalents
ESI electrospray-lonisation (MS)
FG Leaving group
Hal halogen
HPLC High performance liquid chromatography
LC-MS liquid chromatography coupled with mass-spectroscopy
Me methyl
MS mass-spectroscopy
MsCI Methansulfonylchloride
NBS N-Bromosuccinimide
NMR Nuclear magnetic resonance
p para
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-So\ - 1H "6 FFNOO 10 F

4-[5-(4-Trifluoronethyl -phenyl)-2, 3-di hydro-i ndol e-1-s
wakdosnyi3lt benzonitrile F O F \N NEt 3, DCM O NPCTBEE10b7/610390

OFI N F 1.25 g of commercially avail abl e

4- cyano- benzenesul fonyl chl gyi de were di ssolved in 15

35 m dichl oronet hane. Then 760 ny

5-(4-trifluoronethyl-phenyl)-2,3-di hydro-1 H indole

hydrochl ori de were added fol l owed by 2.14 ni

Pd/C T 1 et Ny AHaBfmm 6RCaibon Ur € Was WO 20087 071311
PCT/ EP200// 010390 69 stirred at roomtenperature for

iPr fifteenisopropgls. Then 100 ml of dichloronethane were

addad t ha m VA M E T \ADCth‘I \l\l iJo /Iﬂnr‘ﬂ wat-er and hrina
aHa—e—He

NPr  and t ha-BRARYY over MySO4. The sol vent was renoved |n

vVacuo. de materiat was purified oy
Rf reverseggfent%ﬁ%ﬁlgﬁgrféo obtain 517 ng of

tert 4-[5- (4 ngméwuoromat hyl - phenyi ) - 2, 3-di hydro-i ndol e-1{ 5

sulfonvll-henzonitrile as anor nhmlq | \/rmhl lLisate

TBAF C22H15K @‘mmtxlmmm)um Ruprdeept ane: et hyl acetate

TFA Kﬁ%drcuvﬂﬂof%a?ei'ctqq'ql uor onet hyl - phenyl ) - 2, 3-d

TLC ! hydr o-ITHiR I Brek cﬁ?bhﬁfﬁ@"éé _waenzam dine NI0 TONS]|O
L NH2- OHI NE

| NEt3 'O F N H F F 10 517 ny
4-[5-(4-trifluoronethyl-phenyl)-2, 3-di hydro-i ndol e-1-s
ul fonyl ]-benzonitrile were

Further compounds of the formula | can be prepared correspondingly or by known

processes.

The experimental procedures for preparing the examples mentioned above are

described below:
Building block synthesis according to process C:

7-(4-Trifluoromethyl-phenyl)-1,2,3,4-tetrahydro-isoquinoline trifluoroacetate

OH
F N
m i + ° OH O NH
Br F F E O
O F
F F F>‘/ﬁ\
F F OH

4.63 g 4-(Trifluormethyl)phenylboronic acid was dissolved in 15 ml ethanol and added
to a mixture of 5.0 g 1-(7-bromo-3,4-dihydro-1H-isoquinolin-2-yl)-2,2,2-trifluoro-
ethanone in 150 ml toluene and 54 ml of a 2 molar sodium carbonate solution. The
reaction mixture was degassed then 940 mg tetrakis(triphenylphosphine)palladium(0)
was added and the mixture heated under reflux for two hours. The cooled reaction
mixture was evaporated, the resulting residue was dissolved in 150 ml ethyl acetate
and washed with 50 ml water and brine. The organic layer was dried over MgSO,4 and

the solvent removed in vacuo. The resulting crude material was purified by reversed
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di ssolved in a mxture of 10 m tetrahydrofuran and 10
m nmethanol. 1.68 g hydroxylam ne hydrochl oride were
wa@oaed7i3ol | owed by the addition of 3.35 ni PCT/EP2007/010390

triethylamne. The reaction mxture was stirred at 65C
for eight hours. The solvengg were renoved in vacuo
and the resulting residue poured into water and
extracted five 15 tinmes with ethyl acetate. The
conbi ned organi c extracts were washed with brine,

phase HPIEE to @b&din W@‘V gdlﬂ'lﬂd&ﬁoﬁ@thwlﬂhe\‘@ﬁ 16 dtat s drd-isoquinoline
vacuo to obtain nmg N-hydr oxy- 4-

as its tilﬂquZDacetéﬂB@aﬂorret hyl - phenyl ) - 2, 3- di hydr o-i ndol e- 1- sul

C16H@%EW&%§WS@%P )| 288 SARIAFH3NS03S (461, 47),

3-{4-[5-(4-Trifluoronethyl -phenyl) -2, 3-di hydro-i ndol e-
1-sul fonyl ]-phenyl }-4H [1, 2, 4] oxadi azol -5-one N ~S N
The following examples wereH¥apamd aeeirdnNgtoRrosgss dine / O 2.
DBUL MMCNF/ ~NH/ ~NFHVOHFF\ N ~-O OW
2008/ 071311 PCT/ EP2007/ 010390 70 550 ngy
Examplehydr oxy-4-[5-(4-trifluoronethyl - phenyl) -2, 3-di hydr o-
i ndol e-1-sul fonyl]- benzam di ne were di ssolved in 10

3-{4-[a(4- anﬂwr@maylrﬁr@yw Brdirydreyindalend-safany]-phenyl}-4H-

formate were added and the m xture stirred
[1’2’4]§P5&ég§r|1$§h%erature for ten mnutes. The m xture was

Fdiluted by the addition of 20 m acetonitri

1,8 5 diazabi cycl o[ 5. 4. 0] undec- 7- ene wegle Mosded.
ture\/ﬁ r Ted aﬁ%dl&?fh terrperatf°o
cr

The was evaporated i nAvaChio an e
chestf tifng ude materlal was purif iR
phase HPLC to obtain 330 ng 3-{4-[5-{4-
trifluoromethyl-phenyl)-2,3-d F
i hydro-i ndol e-1-sul fonyl]-phenyl}-4H[1, 2, 4] oxad
i azol -5- one as anoam)r phous | yophilisate. 10
C23H16F3N304S |( 48+ 46) IVB( ESI -): 486.2 (M H+

NH2 -OE.)MW[N e 2 henylchloroformate Pyri ine

/
—3{4+{ 3, 3_ R Aethyl - Qutrifl uororret th phenyl ) ; 2, 3-di
hydr o-i pd - 1-sul fonyfTsphenyl } -
2H[ 1, 5; xad| azol - 88one

2
Ng,s
] y
F 7 k
F N\O (o)
F

4-[5-(4-Trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-benzonitrile

F

Jel
4
NP
F 0 : SN NEt3, DCM O o

Co I T
y 3 « L /
CHH H o F N
F

1.25 g of commercially available 4-cyano-benzenesulfonyl chloride were dissolved in
35 ml dichloromethane. Then 760 mg 5-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-
indole hydrochloride were added followed by 2.14 ml triethylamine. The mixture was




10

15

20

15 FFINO '"t=0o NF/ OSzz, NO According to the
met hod descri bed for
w2400 B11(4-tri fl uoronet hyl - phenyl) - 2, 3- di hydr BET/EP2007/010390
i ndol e- 1-sul fonyl ] - phenyl }-4H-[ 1, 2, 4] oxadi azol - 5- one
in exanple 1, 3-{4-[3, 3-di mgghyl -
5-(4-trifluoronethyl-phenyl)-2, 3-di hydro-i ndol e- 1-sul f
onyl ] - phenyl }-2H[ 1, 2, 4] oxadi azol 20 5-one was
obt ai ned from conmarci aI l'y avail abl e
; d
stlrre&atgrﬁgﬂpfel?ﬁé}%r%ﬂ.ﬁ?jbt i TJ gﬁ]h@nl;etbhgrélgﬁ grqyml of dlgtlldolr%r;r/lg}hoa_ne were
added] thé midarewasbad mmmn)mtqm Bm)e anstEsh d)'ledmr MySO,. The

(tM The, f ol | o exa é:{r egared GeO % ng
solvery as g\équm vagtl rerd'pé{]@ng cru e material was purified by réversed
phaseH P@C%' db"tQm“S {75rrfg40ft4- kMﬂﬁfW@?&Mih}ﬂﬂbﬁ@hw “233ikdrsdrdole-1-

o- 1 ndol e- 1- sul fonyl | - phenyl }
sulfonyf}-b2nzpoitrileiaszamoprous Immﬁs@em, DE10335450,

coan{BERREEALpR M A VLS R

HOBr FFF ~-ON,S O

N-Hydroxy-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole- 1-sulfonyl}-benzamidine

N, N-s
o 7
O NH2-OH, NEt3 Q o
J !
F / 56, |
F N F e/ OH
F

E
517 mg 4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-benzonitrile were
dissolved in a mixture of 10 ml tetrahydrofuran and 10 ml methanol. 1.68 g
hydroxylamine hydrochloride were added followed by the addition of 3.35 ml
triethylamine. The reaction mixture was stirred at 65°C for eight hours. The solvents
were removed in vacuo and the resulting residue poured into water and extracted five
times with ethylacetate. The combined organic extracts were washed with brine, dried
over MgSQO, and the solvent was evaporated in vacuo to obtain 550 mg N-hydroxy-4-
[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-benzamidine as an oil.
C22H18F3N303S (461,47), MS(ESI): 462.2 (M+H").

3-{4-[5-(4-Trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-
[1,2,4]oxadiazol-5-one

/ N-S
o 1.Phenylichloroformate, Pyridine o
] 2. DBU, MeCN
Soatine salie®
F HN, R | X0
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CuCN, MW/ O\ C NH2-OH, NEet3/ NOFFa F/ ~NF1H
OH FF ON S OC 1. Phenylchloroformate, Pyridine
wQ@200BBU3IMCN HF F N, O 0O F 1-(4-B ronp-3-CcPCT/EP2007/010390

| or o- benzenesu | fonyl)-5-(4-trifluoronethyl-phenyl) -2,

3-d ihyd ro-1 H 5 indole FpgF ( / I ~ Br NEt3, DCM N

- SN+OC \ ~02s7CA CHHOF  Br t06 FF
1.79 g of comercially avail abl e

4- br ono- benzenesul fonyl chloride were dissolved in 35

{
550 mg hf&rbgy {lg{?’ﬁlylo?&ﬁgtnh& ?ﬁeﬂ)él) 2 I?F]dlhlydro indole-1-sulfonyl]-
benzahydnneolmdamrqhslmlmd én AGdnld:M:Imlermethalmy: 0, 1 amipyridine and 0,18 ml
oheny bR Wese SRR AR 58S S a6l 1B Bature for o
mmut@H W%@&@WQ@ dited BfRAaddifién BF 20 lﬁﬁleadtﬂwgﬁlﬁﬂe\/ﬂrﬁjm ,89 ml 1,8-

wat er and brine dand then dried over
d|azamcycl@[5t4 Olunslecefrenewvére adaedoiTheabixtire wasi8tred @ticoom

tempe(grt&fer qul {%W@Fﬁﬁ Re ﬁg%?n%%gv%%%lﬁg in vacpn andthe resulting

d Hﬁté iRl 8 balifid@d Lr‘é@é' \é’dtﬁlﬁéb HRPL ERerobt&nr33o t3 5-(4-
eride I11 H14grcl:l FSI\I& 5 Rf hgpt ane: ﬁ@ A

tnﬂuor@m_etbylepherw{)ig 3=d|by@|:p |nvlgezd){§g)fgmlkpmenyl}-4H [1 2 Aﬁoxadlazol 5-

one ag %I %&%ﬂ%ﬁg Jr}po%%(ﬁlsate

C23H16F3N304S (487.46), MS(ESI-): 486.2 (M-H").

Example 2
3-{4-[3,3-Dimethyl-5-(4-trifluoromethyl-phenyi)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-
2H-[1,2 4]oxadiazol-5-one

HN-Q

NJ@%"#O

\\

According to the method described for 3-{4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-
indole-1-sulfonyl]-phenyl}-4H-[1,2,4]oxadiazol-5-one in example 1, 3-{4-[3,3-dimethyl-
5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-2H-[1,2,4]oxadiazol-
5-one was obtained from commercially available 4-cyano-benzenesulfonyl chloride and
3,3-dimethyl-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-indole’.

C25H20F3N304S (515.51), MS(ESI-): 514.10 (M-H").

The following examples were prepared according to process B:

Example 3
3-{2-Chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-
[1,2,4]oxadiazol-5-one

' DE10335449, DE10335450, W02005019169
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2-Chl oro-4-[5-(4-trifluoronethyl-phenyl)-2, 3-di hydro-i
wodmse7Bisul f onyl ] - benzonitrile O N S, 0 O EIT/EPLBN/010390
Md/ NIS10 FBr FI- F FF- F 248 g
1- (4- brono- 3-chl or o- benzenegyl fonyl )-5-(4-trifl uoronet
hyl - phenyl ) -2, 3-di hydro- 1 Hindole were dissolved in
10 m di et hyl f ormam de. 2.15g copper cyanide were 5
added and tghe resulting m xture stirred under
m crowave irradiation at 200C for thirty mnutes. The
m xture was diluted by addition of 100 m et hyl
acetate and washed five tines with portions of 50 ni

X ur at ed amoni um ckl ori solution. Th

N S+drié§ﬂ1r NQM he sol d

®- n vadsy 6 obt ai n 935 ng crude QC'
2mch|ord4[5 (@-trifluoronethyl-ph -2, 3-dihgdro-i
ndol e- 1-sul fonyl ] -benzonitrile. T O material was
used wi thout further purification. £C22H14Cl F3N2QO2S
(462. 88).

3-{2-Chloro-4-[g-(4-trifluoronethyl-phenyl)-2,3-dihydr

N

0-i ndol e- 1-[sukdsonyl ] - phenyl } - 4H 9
cuch, 2, 4] oxadi izl S qpe 1Gi2idH, g0 Cl Ny o0 F
—Aeeor dj N’ th thod _described f or

3-{4¢[ 4 trifluopgomnet hyl - phenyl 3-di hydrg-x

i nd -sul fonyl 1= phenyl } - 4H [f} ] oxadi azal - 5°%bne

trifluoronethyl-phenyl)-2, 3-di hydro-i ndol e- 1- sul fonyl ]
-phenyl }-4H[ 1, 2, 4] oxadi azol -5 one was obtained from

2-chloro-4-[5-(4-trifluorgmeilayl - phenyl) -2, 3-di hydro-i
ndol e- 1- sul fonyl]-benzomsi

1.Phenyichloroformate, Pyridine
2. DBU, MeCN

1-(4-Bromo-3-chloro-benzenesulfonyl)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-

indole

F O H . ojﬁl ,@EZ _ NE,ocM Q Q_

F
1.79 g of commercially available 4-bromo-benzenesulfonyl chloride were dissolved in
35 ml dichloromethane. Then 1.85 g 5-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-indole
hydrochloride were added followed by 2.14 ml triethylamine. The mixture was stirred at
room temperature for fifteen minutes. Then 100 ml of dichloromethane were added,
the mixture washed with 40ml water and brine and then dried over MgSO4. The solvent
was removed in vacuoto obtain 2.48g crude 1-(4-bromo-3-chloro-benzenesulfonyl)-5-
(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-indole. This material was used without further
purification.

C21H14BrCIF3NO2S (516.77), Rf(n-heptane: ethyl acetate = 1:1) = 0.61.



C23H15CI F3N304S (521.91), MS(ESI-): 520.5 (MH+). 25
WO 2008/ 071311 PCT/ EP2007/ 010390 73 Exanple 4
wW@2¢o8/0ashDr 0- 4-[ 3, 3-di met hyl -5-(4-trifl uor omret PGT/EPIveTI§10390

l')-2,3-di hydro-indol e-1-sul fonyl ] -

phenyl }-2H[1, 2, 4] oxadi azol 72-one HNO F >=0 F N °

NCI 5 According to the nethod described for

3-{2-chloro-4-[5-(4-trifluoronethyl-phenyl)-2, 3-

di hydr o-i ndol e- 1-sul fonyl ] - phenyl } -4H-[ 1, 2, 4] oxadi azol

Q R - itri

2- Chlo‘ré-4 [@(4dﬂ|rfrlgt6ﬁ6ﬂ%bg\yﬁ£ht§p$llf~l ﬁ%@g{n@{% }l/ndog% e1n§ulfon£/I] benzrﬁ);\dtr le
' o Pe- 1- suI fonyl ] phenyl }-2H 1Q

di azol - gxVas obtafn ds”from commercially
ablz Z[ “Br ono %eﬂ-zenesul fo

3 ¢ e and

, 3-di met hydr- 5- (4-trifluorg - I -2, 3-di hydr o-
H indol e2. C25H19CI F3M3 (549. 96) ,\\NI\/B( ESI +) :

F 550.1 (MrH+). 15 Exanplf

3-{2-Chloro-4-[7-(4-trifl &oronethyl - phenyl) -3, 4-di hydr

248 o3RO BEn g A s ppmeopopy 2 g

1H- md‘bleﬂveﬂe d%oﬂ‘é@olhdlmml tHiméthgiforhaniiel 2554 b@ﬁpérocfyamde were
{2-chl oro-4- 5[)(&& trifluoronethyl-pheny

|
addedcﬁnﬁwh@ repdlbng-m Efsgﬂpﬂ]umrwlp}omwe[ mraﬁ aﬂmaﬁ?%& for thirty

mlnutez?_. W@?ﬂl%@ﬁ%’%bguntéghb& é%%gﬁé/ ?; 980 Ejl a‘?tmfl OIarc(ga_tite and washed five

times With postiorisodf 6 ril-saturhtetyammuremyl ghidfile solution. The organic layer

[1,2,4] oxadl azol - 5-one was obtai ned from commerci al I5y
was dréﬁ;gpygrng L4thgpdhe solvent was removed in vacuo to obtain 935 mg crude

2-chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-benzonitrile. This
material was used without further purification.
C22H14CIF3N202S (462.88).

3-{2-Chloro-4-[5-(4-trifluoromethyi-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4 H-
[1,2,4]oxadiazol-5-one

2
N—,/S
shag
¢ A
FF Nl\ Lo
(o]
F

According to the method described for 3-{4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-
indole-1-sulfonyl]-phenyi}-4H-[1,2,4]oxadiazol-5-one in example 1, 3-{2-chloro-4-[5-(4-
trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl}-phenyl}-4H-[1,2,4]oxadiazol-5-
one was obtained from 2-chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-
sulfonyl}-benzonitrile.

C23H15CIF3N304S (521.91), MS(ESI-): 520.5 (M-H+).
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Z DE10335449, DE10335450, W2005019169 WO 2008/ 071311
PCT/ EP2007/ 010390 74 benzenesul fonyl chloride and
wQ@2¢o40tw3iLf | uor onmet hyl - phenyl ) -1, 2, 3, 4-t et r ahy dPGF/EP2007/010390
i soqui noline trifluoroacetate. C24H17Cl F3N304S
(535.93), MS(ESI+): 536.1 (sHt). 5 Exanple 6
3-{3-Chloro-4-[5-(4-trifluoronethyl-phenyl)-2, 3-di hydr
o-i ndol e- 1- sul fonyl ] - phenyl } - 4H
[1, 2, 4] oxadi azol -5-one F F.5 O S Nom H 0 According
he method described for
Exmn@%ta 5-(4-trifluoronethyl-phenyl)-2, 3-di hydro- 10
3-{2- Ghlufol-@{:ﬂ,%hﬂnbthﬂﬂ-ﬁpmélmh}memyl phenyl)-2x3dinydod-indaled -sulfonyl]-

' e 1, 3-{3-Chloro-4-[5-(4-
phenyl}%ﬁﬁg%%@%ml- OR§1 ) - 2, 3- di hydr o-i ndol e- 1- sul f onyl |
-phenyl }-4H-[ 1, 2, 4] oxadi azoI 5- one was obtained from
commercially avallable
2- Chl or o- 4- cyano BynQenesul fonyl chlori de and
NS p<(4-Trifluor oyt 3 %ﬁﬁ%nyl) 2, 3-di hydro-1 Hindol e.

\ : 521 04), My( ESI-): 520.09 (MH+). 15

. I\/@t hoxy- 4-t rifluoromnethyl-phenyl)-2, 3-di hyd

Pe=1- sul fonyl ] - phenyl } - 4H
[1, 2, 4] oxadi azol -5-one LF~ - N, N 10 F N H O 20
According to the nethod described in process C and A,
3-{4-[5-(2- Met hoxy- 4-

Accortﬂlhgftb lmé Mhha Idesbrteyd JorZ3- §Z-dhImydﬂ@[ﬂ-(mdt@llfleoﬂorﬁeihfypphéﬂiyl) 2,3-

Iy 2, 4] oxadi azol - 5- one was optained from
dnhydr@dﬁg@,ec -§p|f9n34175hq:@6}-gH -[1.2 4]oxad|azol -5-one in example 3, 3 -{2-chloro-

4-[3, 3 2iMBtHYREY %R Lb IO TBhEMI)-B & a9 8Fo-indole-1-sulfonyl]-phenyl}-2H-
[1,2,4]oxadiazol-5-cne was obtained from commercially available 4-bromo-
benzenesulfonyl chloride and 3,3-dimethyl-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-
indole?.

C25H19CIF3N304S (549.96), MS(ESI+): 550.1 (M+H").

Example 5

3-{2-Chloro-4-[7-(4-trifluoromethyl-phenyl)-3,4-dihydro-1H-isoquinoline-2-sulfonyl]-

phenyl}-2H-[1,2,4]oxadiazol-5-one

According to the method described for 3-{2-chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-
dihydro-indole-1-sulfonyl]-phenyl}-4H-[1,2,4]Joxadiazol-5-one in example 3, 3-{2-chloro-
4-[7-(4-trifluoromethyl-phenyl)-3,4-dihydro-1H-isoquinoline-2-sulfonyl]-phenyl}-2H-

[1,2,4]oxadiazol-5-one was obtained from commercially available 4-bromo-

? DE10335449, DE10335450, W02005019169
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boronic acid, 5-Brono-2,3-di hydro-1 Hindole and
4- Cyano- benzenesul fonyl chloride. 25 C24H18F3N305S

W@ 23/008)Y1 MS(ESI-): 516.00 (M H+) WO 2008/ 07 1BAWEP2007/010390
PCT/ EP2007/ 010390 75 Exanple 8
5-Chl oro-2-{1-[ 4- (5-oxo0-4, 574i hydro-[1, 2, 4] oxadi azol -3
-yl)-benzenesul fonyl]-2,3- dihydro-1
H i ndol - 5- yI} benzoi c acid phenyl ester 1?7 O, : O S
zicp C O " NONAHOS5 According to the

benze@?%yﬂfl%ﬁi))gé E)i'lb@eé?md (8! t@ﬂtﬁﬁén@tlﬂﬂ‘%ﬁ@nyn 1,2,3,4-tetrahydro-

1-T4-(5-0x
isoquindlmedtiriflupaatetdtexadi azol - 3-yl ) - benzenesul fonyl ] - 2, 3- di

24 BEEPNBETS e SRSIERT Sl il ah oro 5 ™

(et hoxycar bonyl ) benzene- boroni ¢ acid,
5- Brono- 2, 3-di hydro-1 H i ndol e and 4- Cyano-
Examplerfzenesul fonyl chloride. Under the conditions

3-(3-cPipréid-Rrfast BluctopehyeRERY 52 S ativa Q)d(?]'%d fspufanyll-phenyi}-4H-

[1 24]o§5aggay5jonghenyl} 4H[ 1, 2, 4] oxadi azol -5- one the
et hoxycar bonyl - group was converted to a

F henoxysar bonyl - group. C29H20CI N306S (573. 08),
J ‘( @( %; ;SE?\L 571.98 (M H+) Exanple 9 15
- Ch -[ 4- (5- oxo- 4, 5-di hydro-[ 1, 2, 4] oxadi azol -

-yl)- benz A-enyl ]-2,3- dihydro-1

Hindol -5-yl'}-bekzoic acid HO. O zicp S
According to the method described for 3-{4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-
indole-1-sulfonyl]-phenyl}-4H-[1,2,4]oxadiazol-5-one in Example 1, 3-{3-Chloro-4-[5-(4-
trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-[1,2,4]Joxadiazol-5-
one was obtained from commercially available 2-Chloro-4-cyano-benzenesulfonyl
chloride and 5-(4-Trifluoromethyl-phenyl)-2,3-dihydro-1H-indole.
C23H15CIF3N304S (521.04), MS(ESI-): 520.09 (M-H").

Example 7
3-{4-[5-(2-Methoxy-4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4 H-

[1,2,4]oxadiazol-5-one

According to the method described in process C and A, 3-{4-[5-(2-Methoxy-4-
trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-[1,2,4]Joxadiazol-5-
one was obtained from commercially available 2-Methoxy-4-trifluoromethyl-benzene-
boronic

acid, 5-Bromo-2,3-dihydro-1H-indole and 4-Cyano-benzenesulfonyl chloride.
C24H18F3N305S (517.09), MS(ESI-): 516.00 (M-H+)
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CIO" N, 0 NA HO According to the nethod described in
process C and A, 5-Chloro-2-{1-[4-(5-0x0-4, 5-
waledupdrici] 1, 2, 4] oxadi azol - 3-yl ) - benzenesul f onyP{FRPROT10390
hydro-1 Hindol -5-yl}-benzoic acid 20 was obt ai ned
fromcomercially avail abl ezs
4- Chl or o- 2- (et hoxycar bonyl ) benzene boroni c acid,
5- Brono- 2, 3-di hydro-1 Hindol e and
4- Cyano- benzenesul fonyl chloride. Under the
itions described for the synthesis of
Exam@@?ﬁ Trifl uoronet hyl - phenyl) -
5- ChloIOz'2 81 -f-{ 2 bxakly Sdihydro tiji2ndlokadiaizol- 3yl )eberaremeaufon yl 2, 3-

oy S et Boon s S00r 0losin 74

C23H16CI N306S (497.04), MS(ESI-): 495.95 (M H+)
anple 10 3-{4-[5-(2
73- D hydr o- benzof uran-5-yl)-2,3-d i hyd
orcb i ndol e- 1-sul fonyi ] - phenyl }-4H 5
4] oxadi azol -5-one N\ SO OONCO NA HO
ymyLo the method described in process C and A,

I { 5- 62, i hydro benzofu
ran-5-yl) - digydro-i ndol e-1-sul fonyl ] - phenyl }-4H-[1
, 2, 4] oxadi azol - 6-Bne was obtained fromcomercially

avai | abl e 2, 3- Ny dr o- benzof ur an- 5- boroni ¢ acid, 5 10
Brono- 2, 3-di hydro-1 Hindol e and
Accordlmgbf@mﬁe PestRea eresLiilvey In gfcess deand 9‘\2%9!&@@8{1 -[4-(5-0x0-4,5-
MS(ESI-): 459.95 (M H+) Exanp
dlhydrg 4 fr]@xad {ezoBgiw bberzangsytienyl] 2 ang thyd (ari Hrtnﬂphéfydi}nl@enzmc acid

prenytEHBE RS RO i8R B dvaaBia 4.Chirp & ep 1.

(ethoxycarbonyl)benzene-boronic acid, 5-Bromo-2,3-dihydro-1H-indole and 4-Cyano-

benzenesulfonyl chloride. Under the conditions described for the synthesis of 3-{4-[5-
(4-Trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl]-phenyl}-4H-[1,2,4]oxadiazol-5-
one the ethoxycarbonyl-group was converted to a phenoxycarbonyl-group.
C29H20CIN306S (573.08), MS(ESI-): 5671.98 (M-H+)

Example 9
5-Chloro-2-{1-[4-(5-ox0-4,5-dihydro-[1,2,4]oxadiazol-3-yl)-benzenesulfonyl]-2,3-
dihydro-1H-indol-5-yl}-benzoic acid

HO_ o
N, O
9
a o

According to the method described in process C and A, 5-Chloro-2-{1-[4-(5-0x0-4,5-
dihydro-[1,2,4]oxadiazol-3-yl)-benzenesulfonyl]-2,3-dihydro-1H-indol-5-yl}-benzoic acid

N,
[o]

—~

[o}

::z’<‘\

was obtained from commercially available 4-Chloro-2-(ethoxycarbonyl)benzene-
boronic acid, 5-Bromo-2,3-dihydro-1H-indole and 4-Cyano-benzenesulfonyl chloride.
Under the conditions described for the synthesis of 7-(4-Trifluoromethyl-phenyl)-
1,2,3,4-tetrahydro-isoquinoline trifluoroacetate the ethoxycarbonyl-group was
converted to a carboxyl acid-group.
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5- Brono- 3, 3- (4-spi ro-tetrahydropyran) - 2- oxo- 2, 3-di hydr
o-indol e-1-carboxylic acid tert- butyl ester 0 0 ~
WORW@8/0BB31A ~ 20 To an ice-cold solution of PCT/EP2007/010390
5- Br onp- 2- 0x0- 2, 3-di hydr o-i ndol e- 1- carboxylic acid
tert-butyl ester (270 ng, §86 mol) in dry DWF (7
m.) was carefully added NaH (60 % (38 ng, 0.95
nmol ). The m xture was stirred for 30 mn and then
allowed to wvarmto room tenperature.
mgb (.9 ng, 1.2 mol) was
CZSHg%d:d %%Q%%Tgtd r'\(rﬂlS S%s%g?l nulgdj5 After 4 h water
(50 n.) was added and the m xture was extracted with
acetate. The organic phase was dried over MgSO4
Examig' he sol vent WO 2008/ 071311 PCT/ EP2007/ 010390 77
3-{4- [wsqyﬁpefoab@ﬁzdmﬁ&r SIWFQJQGG#hZG@me% 1mﬁohﬁyvpﬁéﬁ9|m
purified by silica gel romat ogr aphy to yield
[1 24]@@adwgob5 omesol id material. Step 2: 5
5- Br ono- 3, 3- (4- spi ro-tetrahydropyran) -1, 3-di hydr o-i ndo
0 ~NH Br \ / Asolution of
pi ro-tetrahydropyran)-2-oxo-2, 3-di hydr
N { box§lic acid tert-butyl ester (207 ny,
54 mol ) it 22" 6.7 nL) and trifluoroacetic acid
(O 8 mM-) was sti Nr-éd at roomtenperature for 2 h. The
sol vents were 10 évapor at ed under reduced pressure.
h i_ni i n Rnex i L.
Accor; Usttﬂgﬁgmﬁtﬁgg 9&?% od %f’ﬁrgacgsst@e d?\ 5-52'}-[%9(2 3‘:\56 H;‘? rto-
benzoﬁjrgn(tﬂylim 3%W6W&éﬂp¥ulﬁﬁyl]5pﬁéhﬂ}t4ﬂl[ﬂ'%@]@S&bﬁbdzopbﬁ)ne was

di hydr o-i ndol - 2- one
obtalned from commermally available 2,3-Dihydro-benzofuran-5-boronic acid, 5-

Bromo-2,3-dihydro-1H-indole and 4-Cyano-benzenesulfonyl chloride.
C24H19N305S (461.10), MS(ESI-): 459.95 (M-H+)

Example 11:
3-{4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-
sulfonyl]-phenyl}-4H-[1,2,4]oxadiazol-5-one

Step 1:
5-Bromo-3,3-(4-spiro-tetrahydropyran)-2-oxo-2,3-dihydro-indole-1-carboxylic acid tert-
butyl ester

0
o

N (o}

Br O\K

To an ice-cold solution of 5-Bromo-2-o0x0-2,3-dihydro-indole-1-carboxylic acid tert-butyl
ester (270 mg, 0.86 mmol) in dry DMF (7 mL) was carefully added NaH (60 %) (38 mg,
0.95 mmol). The mixture was stirred for 30 min and then allowed to warm to room
temperature. 1-lodo-2-(2-iodo-ethoxy)-ethane (395 mg, 1.2 mmol) was added and
stirring was continued. After 4 h water (50 mL) was added and the mixture was

extracted with ethyl acetate. The organic phase was dried over MgSO, and the solvent
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NH F F 15 F A solution of
5- Brono- 3, 3- (4- Spiro-tetrahydropyran)-1, 3-di hydro-i ndo
wo 2@80T81( 195 ny, 0.69 nol), PCT/EP2007/010390
4-Trifl uoronet hyl phenyl - boronic acid (144 ng, 0.76
mmol ), Cs2C®B (675 ny, 2.0%,mmol) and
Tetraki s-tri phenyl phosphi n-pal | adium (39,9 ng, 0.034
nmmol) in DWVF (10 nL) and water (3 nL) was heated to
90 C for 6h. The reaction mxture was 20 allowed to

cool to,r r .
was eforglet {B67 [eBTRE Britdure $hE el ot A pRARE b Yica oo
chromaisgrapBgi gieh 208 @ ef arsotid makrialgSO4 and  t he

sol vent was evaporated under reduced pressure. The

residue was purified by silica gel chromatography to
Ste %i eld 285 ng solid material. 25 WO 2008/071311

P “pcT/ EP2007/ 010390 78 Step 4:

5-Bromo B, 344 Jpirostetrahyaiopdramy 1 3adinhdiodindol-2lare onet hyl - phe
?r)]yl)-z,s-di hydro-1 Hindole O NH F F F To a solution

;@ 4- Spi ro-tetrahydropyran)-5-(4-trifluoronethyl -phe
) 1, 3-di hydro- 5 indol-2-one (255 ng, 0.73 nmmol) in
y THE (20 nL) was carefully added a 1 M solution of
TAIH4 in THE (2.4 nmL, 2.4 mmol). After 2 h at room

A soul B i Sy petorelBhErapbia el 2 dfblihgge-1-

carboXyiie dBick tett-Butyhestri(R0P#nd, .54 nimof)iih iosr,€d (®mdnL hand
sol vent was evaporated under reduced pressure to

trifluorpagetic as®@ (Pgh BIL)avaostivedrat Eaaratempeeiulgior &sdl he solvents were
evapo%tégqgfdefr%é@ceerd Bl%rsis[l.}ec.altrieor%méiﬂinignoif \W,Ss LY iR t5E next step
withoutflRheér furiflatioa:- t et rahydr opyran) - 5- (4-trifl uoromet hyl -

phenyl ) -2, 3-di hydr o-i ndol e-1- sul fonyl]-benzonitrile
Step 3:
3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-indol-2-one

o]
o
o
O
F
F

A solution of 5-Bromo-3,3-(4-Spiro-tetrahydropyran)-1,3-dihydro-indol-2-one (195 mg,
0.69 mol), 4-Trifluoromethylphenyl-boronic acid (144 mg, 0.76 mmol), Cs2CO3 (675
mg, 2.07 mmol) and Tetrakis-triphenylphosphin-palladium (39,9 mg, 0.034 mmol) in
DMF (10 mL) and water (3 mL) was heated to 90 °C for 6h. The reaction mixture was
allowed to cool to room temperature. Water (50 mL) was added and the mixture was
extracted with ethyl acetate (50 mL). The organic phase was dried over MgSO4 and
the solvent was evaporated under reduced pressure. The residue was purified by silica

gel chromatography to yield 285 mg solid material.
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O FNSO FF\ / \/ O15 N To a solution of
3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoronethyl-phe
Wm9008/02138t di hydro- 1 Hindole (103 ng, 0.31 nmedI/ER29d7/010390
triethylamne (149 pL, 0.93 nmmol) in CH2CI 2 (5 nlL)
was sl owy added 4- Cyano-beprgenesul fonyl chloride
(62.3 ng, 0,31 mmol). The mxture was stirred for 10
h at roomtenperature. Water (50 nL) was added and the
20 m xture was extracted three-tinmes wth ethyl
Ste ﬁcet ate (50 m each). The organic phase was dried
P%ver MySO4 and the sol vent was evaporated under
3,3-(4Sysleiseedrahyesspyran)-5Ha-triflesiomethwashgnwl)-2 j3edihbire i Hiindole
gel chronatography to yield 57 ng of solid naterial.

& sol ution of
4-13, 3-(4- Spi ro-tetrahydropyran) - 5-.%4-t rifluoronethyl-
To a sohdion 9f 3334-Spirgrteteahyedopwan)-Scittofyoomethybphenyl)-a,3-dihydro-

o s A B R  b  lng g v

solutidr bELiAA M mﬁR@O@ nfill;; 2.4 n¥poB. Afer 2 .h dthveoi riperat@e 100 pl of
heated to 90 C for 2 h. The m xture was allowed to

waterc ) pt of 16d6ria@hbeolation anddi0Ouileal water wefesaddeshsygoessively.

e S BTl By, BT e
presssi@ toaiéIdVEE3 mevsra ailyechaterite whiell wescusedewithoet fuether purification

) yield 66 ng of solid material which was used directly
in theingxt l€Pnext step. 10 Step 7:

3-{4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluorometh
yl - phenyl ) -2, 3-di hydr o-i ndol e- 1-
Step 5: :

4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-

sulfonyl}-benzonitrile

To a solution of 3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-
1H-indole (103 mg, 0.31 mmol) and triethylamine (149 pL, 0.93 mmol) in CH.CI, (5 mL)
was slowly added 4-Cyano-benzenesulfonyl chloride (62.3 mg, 0,31 mmol). The
mixture was stirred for 10 h at room temperature. Water (50 mL) was added and the
mixture was extracted three-times with ethyl acetate (50 ml each). The organic phase
was dried over MgSO,4 and the solvent was evaporated under reduced pressure. The

residue was purified by silica gel chromatography to yield 57 mg of solid material.

Step 6:
4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-
sulfonyl]-N-hydroxy-benzamidine
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sul fonyl ] - phenyl }-4H-[ 1, 2, 4] oxadi azol -5-one 0O F NO O

I / NI FHO 15 To an ice-cold solution of
W@2008/033(1¥- Spi r o-t et rahydr opyran) - 5- (4-trifl uoPOIEP1991/010390

phenyl) -

2,3-dihydro-indole-l-sulfongb] N- hydr oxy- benzam di ne

(66 ng, 0,12 mmol ) in CH2C (4mL) and pyridine (12

pL, 015 mmvl) was slowWy added a sol ution of

phenyl chl oroform ate (19 pL, 0,15 mmol). The m xture

was stirred for 15 mn, the cooling bath was renoved

and tdie\sol ution was allowed to warmto room

yyre. 20 The mi xture was diluted with CH3CN (4

[BLP (93 pL 0,62 nmmol) was added. The mi xture

F P r%ﬂ h. The sol vents were evaporated -
F educ dre and the residue was purified
by PR- chr omat ogr aphy to yield 10 ng product.

C27H22F3N305S (557- 12), MS(ESI-): 556.23 (M H+) 25 WO
Toa s%ﬁﬁﬁirﬂi‘i‘l@ﬂﬂﬁl:(m;ﬁRﬁ(étﬁ’drMWan&ﬁ-(4Etxiﬂuptcenemyl—phenyl)-2,3-

dihydro- |gdgli_e;-1r§r,—|§£1lgg$§-|ﬁge £Rz nltn e En TF—I% Irrlnu g%?n”g% @1 r%rl]_xl\n)és added
hydro%HéFB‘ﬂf_B’ blfgr%'gﬁllglﬁ@é' o éé}éthf‘ b-g5lmindl) anadiiedlarhin@naoo L, 2.85
mmolB-Thé'dectuérbl was he:atddﬁo% PG fom2 v Theuvixturetwds afibweg itg cool to

, 3- di = e-1- : :
room Empeiaire. BIRBRYIT Wajan QMm% Syisaeiat e imsrevijagty

aceta%ﬁ@bhﬁﬁ'e@%ﬁ ).fTTbR1dntc phase was dried over MgSO and the solvent was
oro-4-[5-(4-tri Iuoromstrzf/l-p en i hydr o-i nd

evaposhted urglerfredycgd prassyreg tolyield 66 maip s@ui amna:l tieh was used
. Ex | e 6), By Suzuki-type reaction wth
d'rQCtl&-"t‘ ?‘?@PG&%}ﬁBt hyl - phenyl boronic acid under
condi tions described in Exanple 11.
Step 7:
3-{4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-
sulfonyl]-phenyl}-4H-[1,2,4Joxadiazol-5-one

To an ice-cold solution of 4-[3,3-(4-Spiro-tetrahydropyran)-5-(4-trifluoromethyl-phenyl)-
2,3-dihydro-indole-1-sulfonyl]-N-hydroxy-benzamidine (66 mg, 0,12 mmol) in CH,Cl,
(4mL) and pyridine (12 pL, 015 mmol) was slowly added a solution of
phenylchloroformiate (19 pL, 0,15 mmol). The mixture was stirred for 15 min, the
cooling bath was removed and the solution was allowed to warm to room temperature.
The mixture was diluted with CH3CN (4 mL) and DBU (93 pL, 0,62 mmol) was added.
The mixture was stirred for 1 h. The solvents were evaporated under reduced pressure
and the residue was purified by PR-chromatography to yield 10 mg product.
C27H22F3N305S (557.12), MS(ESI-): 556.23 (M-H+)
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10 C30H19F6N304S (631.10), MS(ESI-): 630.04 (MHt) WO
2008/ 071311 PCT/ EP2007/010390 81 dCains: 1. Conpound
we@booshasiornula I: RIOH; // 3 2 0 Rl R2 S PCHEPID07/010390

61 RO 2 (\5~R35RIl 3 R4 RT RE RS RB46 s 5

formula | wherein 10 nis 8 1 Rl, R2 are

i ndependently H, (Cl-C8) al 9 (COC4) al kyl ene

-(C3-C7) cycloal kyl, (C0-C4) al kyl ene - (C6-C10) aryl,

wherei n al kyl and al kyl ene are wunsubstituted or 1- to

3-faold substitued by F; 15 R3, R4 are independently H,
Examreleﬂ2cs) al kyl, (C0-C4) al kyl ene - (C3-C7) cycl oal kyl ,

' I - R - . -
3-(4- il ot i IR MiuGriteRinetiil 2.9 o ffale
h --ar 411210 8961-5-dhe (CL- C8) al kyl ,
suﬁon?%&ﬁg4%9gfgy ne-fE C3- 7) cycloal kyl, (C0-C4)
alkylen- (gﬁ Cl10) aryl, wherein aIkyI and al kyl ene
~ tuted or 1- to 3-fold substitued by F; or
~oi th the carbon atom carrying them
‘ kylring, 25 wherein one carbon
repl aced by one heteroatom O, S, N

3-{4'-Trifluoromethyl-6-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-
sulfonyi]-biphenyl-3-yl}-4H-[1,2,4]oxadiazol-5-one was synthesized from 3-{3-
Chloro-4-[5-(4-trifluoromethyl-phenyl)-2,3-dihydro-indole-1-sulfonyl}-phenyl}-4H-
[1,2,4]oxadiazol-5-one (Example 6) by Suzuki-type reaction with 4-trifluoromethyl-
phenyl boronic acid under conditions described in Example 11.

C30H19F6N304S (631.10), MS(ESI-): 630.04 (M-H+)



WD 2008/ 071311 PCT/ EP2007/ 010390 82 R7 is H, hal ogen,
(C1-C8) alkyl, (CO-C4) al kylene-O(CO 4) al kyl ene-H,
w@ ans/0da)1 cycl oal kyl , wherein al kyl and al kyl erer/aP®07/010390
unsubstituted or 1- to 3-fold substitued by F; 5 RS,
RO are independently H, hal ggen, (C1-C8) al kyl,
(C0-4) al kyl ene-O (CO 4) | kyl ene-H, (C3-C7)
cycl oal kyl, -CO O (CO 4)-al kyl ene-H, CO O phenyl, -
CO- NR12R13, wherein al kyl and al kyl ene are
_unsubstituted or 1- to 3-fold substitued by F,
Claim{R12R13 and phenyl is unsubstituted or 1- to 3-fold
substituted by hal ogen, (Cl-C4) al kyl, (CO C4)
al kyl ene-O (CO- C4) al kyl ene- 10 H, or NR12R13; or RS
1.  aempBuh@ottteeformiuldl:t he carbon atonms to which they
are pbonded forma (C5-C7) oal kyl ring, wherein
one carbon atom can be repl & by one heteroatom O,
S, N, 15 R10, Rll areg ndepgndddt | y H_ hal ogen,

C1-C8) al kyl, (% a ene- R %D:A al kyl ene- H,
gCS- C7g cygy qjéyl ) I:G ) er ei) n cycl>/oal kyl
ns;;bz r

and aryl it 19 2-fold
substituted Iy 1- C4)4a : Nihérein al kyl and
al kyl eng Lur R3 ut'ed R1%4- to 3-fold substitued
R9 by 2F; X gare independently H, (Cl1-C68) alkyl:
8

! teroi sRkric forns and m xtures in any

@ a %ol ogically acceptable salts and
0 : 2. Compound of the forrmula | as

R8™ ¢™N&méd in claim1, wherein RO is in position 2. 3.
Compound of the formula | as clainmed in claiml or 2,
wherein 30 Rl11 is in position 3. 4. Conpound of the
forrrulalasclag'rred'gclairrsltos, wherein R11 is
in position 3 aRHMAB 2008/ 071311 PCT/ EP2007/ 010390
83

wherein
n is 0,1

R1, R2 are independently H, (C1-C8) alkyl, (C0-C4) alkylene -(C3-C7) cycloalkyji,
(C0-C4) alkylene -(C6-C10) aryl, wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F;

| R3,R4 are independently H, (C1-C8) alkyl, (C0-C4) alkylene -(C3-C7) cycloalkyl,
(C0-C4) alkylene -(C6-C10) ary,l wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F;

R5,R6 are independently H, (C1-C8) alkyl, (C0-C4) alkylene -(C3-C7) cycloalkyl,
(C0-C4) alkylene -(C6-C10) aryl, wherein alkyl and alkylene are
unsubstituted or 1- to 3-fold substitued by F; or

R5 and R6 together with the carbon atom carrying them form a (C3-C7) cycloalkyiring,

wherein one carbon atom can be replaced by one heteroatom O, S, N;



5

10

15

20

25

30

R10 is H 5. Conpound of the formula | as clained in
claims 1 to 4, wherein nis 0,1; 5 Rl,R2 are H RS,
WRZooane13y R5, R6 are independently H, (Cl-C6)Pei/kp10p7/010390

or R5 and R6 together with the carbon atom carrying
themforma (C5-C6) cycl oalg%l ring wherein one

carbon atom can be repl aced®by one heteroatom O or N;

10 R7Tis H RBis CF3, d; RO is in position 2 and RO

is H F O(Cl-4) alkyl, COOH, CO O phenyl, O (Cl-C4)

aIkI-NR12R13 cO- C- al kyl - :

R7  Co ki leloamy. @1ci0) el ARD-6%) BlkViEners (GHCAS alkylene-H, (C3-
t og j - -
pongeacy el Wirel kR A aRykefte ite dnsuBait A or 1 to 3-fold
car bostatiedrbyF;r epl aced by one heteroatom O; R10 is H,
ad, F, CH3; Ri1is H d, phenyl-CF3; R12, R13 are
(C1-4) alkyl. 20 6. Conmpound of the forrmula | as

| aj ' ' 1
R8RS, SHFRRJSRAHP! ogin (ORI, (.04 Bigne (0004
églakk@berml—mv(CB-m@fogcmllgw -BO-CH({;O -G)- algylelne% é@ O-phenyl, -
3, ' . R10.1 30 l1is H 8/0713
o Pa DRI e iy i and AusTetel e tnalBsfftien &f 12 3-fold
onesQhstBES by FTHERNIR 13 andshdrgl BUlmsubstifuted or 1- to 3-fold
substituted by halogen, (C1-C4) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-

H, or NR12R13; or

R8 and R9 together with the carbon atoms to which they are bonded form a (C5-C7)
cycloalkyl ring, wherein one carbon atom can be replaced by one
heteroatom O, S, N;

R10, R11 are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4)
alkylene-H, (C3-C7) cycloalkyl, (C6-C10) aryl, wherein cycloalkyl and aryl
are unsubstituted or 1- to 2-fold substituted by (C1-C4) alkyl and wherein
alkyl and alkylene are unsubstituted or 1- to 3-fold substitued by F;

R12, R13 are independently H, (C1-C6) alkyl;

in all its stereoisomeric forms and mixtures in any ratio, and its physiologically

acceptable salts and tautomeric forms.

2. Compound of the formula | as claimed in claim 1, wherein
R9 is in position 2.
3. Compound of the formula | as claimed in claim 1 or 2, wherein

R11 isin position 3.

4. Compound of the formula | as claimed in claims 1 to 3, wherein

R11 isin position 3’ and
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claimed in one or nore of clains 1 to 6. 8 A
phar maceuti cal conprising one or nore conpounds of the
wo eosf@11 as 5 clained in one or nore of cl ai PET/EP1007/@10390
and one or nore active substances which have
favorabl e effects on netabog'c di st urbances or
di sorders frequently associated therewith. 9. A
pharmaceuti cal conprising one or nore conpounds of the
formula | as 10 clainmed in one or nore of clains 1 to
6 and one or nore antidiabetics. 10. A pharnmaceutica
R10 Gprrising one or nore conpounds of the forrmula | as
claimed in one or nore of clains 1 to 6 and one or
nore lipid nodulators. 15 11. Conpounds of the fornula
5. ICamspaurad ofthei formoka lbas omireedfin claimad to 4,ovierfetn use
i.n_the treatnent and/or prevention of disorders of
n 2¥tly aci d netabolismand glucose utilization
R1, R@lsorq§é$1 12. Conmpounds of the formula I as cl ai ned
In one or nore of clainse 1 to 6 for use 20 in the
R3,R4reatuﬁe&1and/or prevention of disorders in which

nsulin re sta C 13. Compounds of the

RS, Réornulaél ﬁ%ﬁ(hﬂﬁéyaﬁ( Sfe of claims 1 to 6

R5 an(fj w6 fd)@%thérrw’{rhﬁwé ESBbRRIbMACENARg B 8frh @ (GH-C6) cycloalkyl ring
di abet'es nellitus |nclud|n8 t he prevention of the

wheregonrs earbensaiormcan belieplaged by gre natervzamﬁb@n@rsNof t he

R7 fogyjrula | as clainmed in one or nore of clains 1 to 6
for*use in the treatnment and/or prevention of

R8 dygjp3f)cqjem as and their squelae. 15. Conpounds of the
fornu as claimed in one or nore of clains 1 to 6

RO figin pesitios@ and t he treatment and/ or prevention of

Ro  JoBFo B i BERELAAEN BiGH 6™ gkl 213, co-
O- (C1WHVIQSROQRHBGU@NH}K@JCtB)Saijer’aNmﬁRnB one or nor e
of claine 1 to 6 f use in the treatnent an

R8 and RS, tagsther with g}g,?@bpﬁaﬁtpﬁ@ tawhigh Hagy are bonded ?orm a (C5-Cb)
cyclod Y HARERRPRIRLNCrtl TS Gt ni St iRm0,
R10 ||£ll-pr&l BrChigre of clains 1 to 6 in conbination with at

l.e t one f er active conpound for use in the
R1T (i BaGloRkemit Gl

orders of fatty acid netabolism and
R BSR4 815 12y T St o
with at
6. Compound of the formula | as claimed in claims 1 to 5, wherein
n is 0, 1;
R1, R2 are H;
R3, R4 are H;
R5, R6 are independently H, (C1-C6) alkyl, preferably, H, CHj3;
R7 isH;
R8 is CFs;
R9 isH;
R10 isCl,

R11 isH.
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10 |l east one further active conpound for use in the
treatnment of disorders in which insulin resistance is
wo pwslvisdt 19. A process for preparing a phar nBCEEP100E010390
conprising one or nore of the conpounds as clainmed in
one or nore of clainms 1 to g whi ch conprises m xing

the 15 active conpound with 3 phar maceutically
suitable carrier and bringing this mxture into a
formsuitable for adm nistration

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

claimed in one or more of claims 1 to 6.

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

claimed in one or more of claims 1 to 6 and one or more active substances which have

favorable effects on metabolic disturbances or disorders frequently associated

therewith.

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

claimed in one or more of claims 1 to 6 and one or more antidiabetics.

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

claimed in one or more of claims 1 to 6 and one or more lipid modulators.

11.  Compounds of the formula | as claimed in one or more of claims 1 to 6 for use
in the treatment and/or prevention of disorders of fatty acid metabolism and glucose

utilization disorders.

12.  Compounds of the formula | as claimed in one or more of claims 1 to 6 for use

in the treatment and/or prevention of disorders in which insulin resistance is involved.

13. Compounds of the formula | as claimed in one or more of claims 1 to 6 for use
in the treatment and/or prevention of diabetes mellitus including the prevention of the

squelae associated therewith.

14.  Compounds of the formula | as claimed in one or more of claims 1 to 6 for use

in the treatment and/or prevention of dyslipidemias and their squelae.

15. Compounds of the formula | as claimed in one or more of claims 1 to 6 for use
in the treatment and/or prevention of conditions which may be associated with the

metabolic syndrome.
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16. Compounds of the formula | as claimed in one or more of claims 1 to 6 for use
in the treatment and/or prevention of demyelinating and other neurodegenerative

disorders of the central and peripheral nervous system.

17. Compounds as claimed in one or more of claims 1 to 6 in combination with at
least one further active compound for use in the treatment of disorders of fatty acid

metabolism and glucose utilization disorders.

18. Compounds as claimed in one or more of claims 1 to 6 in combination with at
least one further active compound for use in the treatment of disorders in which insulin

resistance is involved.

19. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 6, which comprises mixing the
active compound with a pharmaceutically suitable carrier and bringing this mixture into

a form suitable for administration.



