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WO 2008/058628 PCT/EP2007/009393 Description Novel

5 jepine 1,1-dioxide derivatives substituted by be '
o 2baERRsHe &1 5% 1009293

eir preparation, pharmaceuticals comprising these
compounds, and the 5 use thereof The invention relates to
Descdpfidienzothiepine 1,1-dioxide derivatives substituted by benzyl radicals,
and the physiologically tolerated salts thereof. 10 1,4-Benzothiepine
1,1-dioxide derivatives of similar structure have previously been

Novedesgchbed dihiepifg4, 39¢dbe tnmpnitbryasiiasettamihewejgateficals,

roviding further compounds which show a hypolipidemic effect. 15 The
et R ISR 2 B OGN SRR ABP i o R PR RS S g the
use terBSf R5~0OH R4 R4'OHN 1 R3 X~\O R2'R2 20 in which the

meanings are 25 X 0, NH, CH2 or a bond; WO 2008/058628
PCT/EP2007/009393 2 R1 (C1-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5,

The iREndepenatestly of snaretienmeCl, Baibxddd derivatives substituted by
benzyl radicals, and the physiologically tolerated salts thereof.

1,4-Benzothiepine 1,1-dioxide derivatives of similar structure have previously been
described (US 5,994,391).

The invention was based on the object of providing further compounds which show a
hypolipidemic effect.

The invention therefore relates to the compound of the formula |

QL
S
N R1
R5 RS | . OH
R4
R4' 0O 4N
R3 ' X 0
R3' poR2

in which the meanings are

X O, NH, CH» or a bond;



10

15

20

25

30

5 -(CH2)-OH, CF3, NO2, N3, CN, S(O)P R6, O-S(O) -RS,

I2C0)z lene- S(O)PRG6, (C1-C6)-alkylene-O-S(O) -R6,
WO 2@@%@éé)alkyl, CONH2, CONH(G1-C6)alkyl, CON[(Cl%%y%ﬁ?w 009393

R1

(C1-C6)-alkyl, (C2-C6)- alkenyl, (C2-T6)-alkynyl, O-(C1-C6)-alkyl, where
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced.by,fl or'nei; 10 phenyl, -(CH2)-phenyl, -(CH2)n phenyl, O-phenyl,
O-(CH2) "(p\‘ﬁiﬁ)!jfy 1(CH2)-O-(CH2)m-phenyl, where the phenyl ring may
be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, CN, OCF3,

e

oge cc:)f tHE FpglcHts BEB,RﬁDB&gRgNRQ((E??ARQF,CRS'(méH& (DedRipgiioflene-
-O-(CH2)m- - -O- _ {
IS (el ol el tea sk . et sialsrelali sl ]
L T G I AL XD G} bt (CCol
AR R e o e
s T i

S thereor. reterence.Is n to
ptatt (e At o el el ol S S
R1 (Elﬁaﬁﬁyu(g:(@iagmﬁi@gﬁg%ﬁé, tl?:é'pﬁéomﬁﬁﬁgdaeymsgbmm one
o e oy e el B TR ks MO Ghr e Gk (Cr
COOH, GREKGILITBYANHA(C1-Ce)-alkyl, N((C1-Ce)-alkyl)s, SOp-CHs, COOH,

COO-(C1-Ce)-alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the

R6

meaning of -O-(CHy)u-phenyl or -(CH;)-O-(CHz)m-phenyl where the
phenyt ring may be substituted one to 3 times by F, Cl, Br, |, OH, CF;,
NOQ, CN, OCFs, O-(C1—CG)-aIky1, (Cq*Ca)*GEkyE, NHQ, NH(C1-C6)-aEky1,
N((C1—Ce)—aiky!)2, 802-CH3, COOH, COO—(C1-Ca)~a!kyI, CONHo;

H, OH, (C1~CG)~aikyl, NHZ, NH(Cq-Cs)-aikyL N((Cq-Ce)—aikyl)g;
2,3,4,5,6;

1,2,3,4,5,6;

0,1, 2;

and the pharmaceutically acceptable salts thereof.

Preference is given to compounds of the formula | in which the meanings are

X

NH:
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CONH2, CONH(C1-C(3)alkyl, CON[(C1-C6)alkyl]2, (C1-C6)-alkyl,

nyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl, where '
wo 250568 ﬁ? e‘%ﬂg '}(ﬂﬁdﬁ%ogws

R1

one, or all hydrogen(s) in the alkyl raﬁlcals may be replaced uorine;
10 phenyl, -(CH2)-phenyl, -(CH2)n-phenyl, O-phenyl, O-(CH2)m-phenyl,
-(CH2)-0O- (CHZ)m phenyl, where the phenyl ring may be substituted one
to 3 tim ’\ﬂ%ﬂpr I, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl,
(C1-Cé6 a]ky 'NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, S02-CH3,
COOH COO-(C1-C6)-alkyl, CONH2; 15 where always at least one of the

R R5.R the meanin ( -R

%:é I%%l%g)ﬁiylene Q%B?nlg% £¥Iry &ff%?a i?‘qengaél Cg%%)!
and ano(ﬁ]éﬂj)e@&h@ﬁuedﬁ@g W, ONCHZ) p-BheBAKAO ),-R6, (C+1-Ce)- aikylene-
-(CH2) e e th tit
oe to SEEE) FeCCR ARG R %ﬁ%@@@ et
(CC(%OCGWHO we@mﬂ@m@wm@mm@wnécml }@mz;

H NH

NHCL 6 T A eor 3G B HETs A1 tmogs than
30 p 0, bN2; anditﬁwﬂhagmdskmlﬁw)aﬁx@tepthdmgaiwmermm‘la‘ﬂm by flucrine;
2008/0 07/009 rtlc I refer
(:ompojjii]d’ezr%rC(EE/}Er 3?a'|4 \Aﬁ'?ﬁﬁ e e theltr? hen Eﬁ@% R tenyl,
(C1-Coralkid)-B2CERm-phenyl, where the phenyl ring may be substituted one

to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,

(C1-Csl-alkyl, NH,, NH(C4-Cg)-alkyl, N((C1-Cg)-alkyl)s, SO-CH3, COOH,

COO-(C+-Cg)-alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the

R6

meaning of S(0),-R6, 0-5(0),-R6, (C4-Cs)-alkylene-S(O),-R6 or
(C1-Cg)alkylene-0O-S(0),-R6 and another has the meaning of
-0-(CHz)m-phenyl or -(CH:)-O-(CH2)m-phenyl, where the phenyl ring may
be substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF;,
O-(C+-Ce)-alkyl, (C+-Ces)-alkyl, NH,, NH(C+-Cs)-alkyl, N((C+-Cs)-alkyl)s,
SO-CHj, COOH, COO-{C+-Cg)-alkyt, CONHy;

H, OH, (C1*Ce)—8fky1, NHQ, NH(C1—CG)~aikyl, N((C1-C6)-alkyi)2;

2,3,4,5,6;

1,2,3,4,5,6;

0,1, 2:

and the pharmaceutically acceptable salts thereof.
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10 R2' H; R3, R3', R4, R4', R5, R5' independently of one another H, Cl,

H2)-OH, CF3, NO2, N3, CN, S(O)P R6, O-S
wo2 C?f!g%kg%k%lene-S(O)P R6, (Cl-CGQ-aIkylene-O-S(O)P R({g?g‘(l)gﬁﬁ’{m?m{)%%

COO(C1-C6)alkyl, CONH2, 15 CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2,
Partio(Car- 0&falkp£ G2 dd)ralkeryh p(CRE6) kg ighnQiCiL O e rakyhavimeranings
are ©ne, more than one, or all hydrogen(s) in the alkyl radicals may be

replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2)"-phenyl, O-phenyl,

O-(CH2)m phenyl, -(CH2)-O-(CH2)m-phenyl, where the phenyl ring may
X be subs§} ted one 20 to 3 times by F, CI, Br, I, OH, CF3, NO2, ON,

OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,

N((C1-C6)-alkyl)2, SO2-CH3, COOH, COO-(C1-C6)-alkyl, CONH2;

R1 where E\/z;?sa% st one of the radicals R3, R3', R4, R4', R5, R5' has the
meaninztg ) ng ) -R6, O-S(O)P R6, (C1-C6)-alkylene-S(O) -R6 or
(C1-C6)- alkylene-O-S(0) -R6 and another has the meaning of

R2 -O-(CH@Em-phenyl or -(CH2)-O-(CH2)m-phenyl, where the phenyl ring

" may be Substituted one to 3 times by F, CI, Br, |, OH, CF3, NO2, ON,

OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,

R’ N((C1-Cg)-alkyl)2, S02-CH3, COOH, 30 COO-(C1-C6)-alkyl, CONH2; R6
H, OH, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; WO
2008/058628 PCT/EP2007/009393 5 n 2, 3,4,5,6; m1,2,3,4,5,6; 5p0,

 Znang ih ical eptable r Rarti [

RS, R R e oL AP L o afS g OH
meaningF ardlRINN;, RN(S1@sRAKA:-S(0).-R6, (C4-Cp)-alkylene-S(0),-R6,

(C4-Ce)-alkylene-0O-8{0),-R6, COOH, COO(C+-Cg)alkyl, CONHj,
CONH(C+-Cglalkyl, CON[(C4-Cg)alkyl]z, (C+-Cs)-alkyl, (C2-Cq)-alkenyl,
(C,-Cg)-alkynyl, O-(C+-Cg)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;

phenyl, ~(CHz)-phenyt, -(CHz),-phenyl, O-phenyi, O-(CH2)n-phenyl,
-(CH,)-O-(CH;)-phenyl, where the phenyl ring may be substituted one
to 3times by F, Cl, Br, |, OH, CF;, NO,, CN, OCF3;, O-(C4-Cg)-alkyl,
(C+-Ceg)-atkyl, NHz, NH(C1-Cg)-alkyl, N{C4-Cg)-alkyl)z, SO,-CH;, COOH,
COO-{C-Cg)-alkyl, CONH;;

where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the meaning
of (S(O)s-R6, O-S(0O):-R6, (C1-Ce)-alkylene-S(0O)s-R6 or (C4-Ce)-
alkylene-O-S(0),-R6 and another has the meaning of -O-(CH;),~-phenyl
or -(CHz2)-O-(CH2)m-phenyl, where the pheny! ring may be substituted
one to 3 times by F, Ci, Br, |, OH, CF3, NO,, CN, OCF3;, O-(C+-Cg)-aliyl,
(C+-Ce)ralkyl, NHz, NH(C4-Cg)-alkyl, N((C4-Cs)-alkyl),, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH_;

R6 H, OH, (C+-Ce)-alkyl, NHz, NH(C+-Cg)-alkyl, N((C1-Ce)-alkyl)s:
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15 R2, OH; R2'H; 20 R3, R3', R4, R4', R5, R5' independently of one
0O-S(0) -R6, (Cl-C6)-aIkerne-S(O)P5R6, (C1-C6)-alkylene-O-S(0O) -R6,
COOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

n CONJ[(C2:Co¥alkylf2, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
O-(C1-C6)-alkyl, where one, more than one, or all 25 hydrogen(s) in the
alkyl radicals may be replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2)

m  phenyl, O-ghény, ©-6CH2),-phenyl, -(CH2)-O-(CH2)m phenyl, where the
phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH, CF3,
NO2, ON, OCF3, 0-(C1-C6)-alkyl, (C1- C6)-alkyl, NH2, NH(C1-C6)-alkyl,

p N((C1-C8&)-hliyl)2, SO2-CH3, COOH, 30 COO-(C1-C6)-alkyl, CONH2;
where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the
meaning of (C1-C6)-alkylene-O-S(O) -R6 and another has the meaning of

and theQ@RO08I0E8E28 Iy CTIERRIDZ/689383:r@oD-(CH2)m phenyl, where the
phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH, CF3,
NO2, ON, OCF3, O-(C1-C6)-alkyl, (C1-C6)- alkyl, NH2, NH(C1-C6)-alkyl,

Particu{¢C pre@yaitio) B, BMReCEi8Se C O TPOMCoid b MkyhuGONHRNER G
- C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; n 2, 3, 4,

mear{;h%g%aém 1,2,3,4,5,6; p 0, 1, 2; and the pharmaceutically acceptable
salts thereof. 15 Particular preference is further given to compounds of

X the formw%;l in which the

R1 (C1-Cs)-81kyl;
R2, OH;
R2' H;

R3, R3', R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH, ~(CH2)-OH,
CF3, NO2, N3, CN, S(O)-R6, O-S{0),-R6, (C+-Cs)-alkylene-S{0),-R6,
(C4-Cg)-alkylene-0-5(0),-R6, COOH, COO(C-Cq)alkyl, CONHy,
CONH(C+-Cg)alkyl, CON[{C+-Cglalkyl]z, {C4-Cg)-alkyl, (C,-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, ~(CHz)-phenyl, -(CH:).-phenyl, O-phenyl, O-(CHz)n-phenyl,
-(CH;)-O-(CH;)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCF3, O-(Cy-Ceg)-alkyl, (Cs-
Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N({C+-Cg)-alkyl)z, SO2-CH;, COOH,
COO-(C4+-Cg)-alkyl, CONHg;

where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the meaning
of (C4-Cs)-alkylene-O-5(0),-R6 and another has the meaning of
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meanings are X NH; 20 R1 (C1-C6)-alkyl; R2, OH; 25 R2'H; R5'

2‘&)]8 lene-0O-S(0)2-R6; R3, R3', R4, R4', R5 indep %ﬁ(%l)ézé
another ﬁj‘;{gl B |, O, {(CH2)-OM, CF3, 30 NO2, N3, ON, /09303

0O-S(O)P R6, (C1-C6)-alkylene-S(O)P R6, (C1- C6)-alkylene-O-S(0O) -R6,
COOH OQOEQ%@&MIW,I VEENHR: COdHY(Cidg Caglkd substituted one to 3

CON[(C1 C6) lkyl]2,, (G1- (C2-C6)-alk (C alk
o-(c1-CB)= i @ré Bn%%kékﬁ;ﬁ%ﬁehﬂ gﬁ(ﬁéﬂré g% %5& l (C1-Co)-
iO??/O%WSMTMFP@WQﬁ%%B %(Egamgh@)%amﬁ@%h | GPREECOO-
y fluor enyl, - "-phenyl, O-phenyl,
O- (CH2§8bI$£)1 Pky C&é@g(CHZ)m phenyl, where the phenyl ring may
be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, ON, OCF3,
O-(C1-Ch):alkyl (C 6)- : (C1-CB)-alkyl, _
R6. (o100 oAz Soa Bo O CoOH R e Lol
where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the
meanlng2 é g 2)m phenyl, where the phenyl ring may be substituted
10°times

oneto 3 y F, Cl, Br, I, OH, CF3, NO2, ON, OCF3,
O-(C1-C6)-alkyl, (C1-C6) alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2,

m SO2- CH?C%%O%% cho (C1-C6)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl,
NH2, NH( N((C1-C6)-alkyl)2; 15n2,3,4,5,6; m1,2, 3,4,
5, 6; 20 and the pharmaceutically acceptable salts thereof.

p 0.1,%

and the pharmaceutically acceptable salts thereof.

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

meanings are

X NH,;

R1 {C4-Cs)-alkyl;

R2, OH;

R2' H;

R5' (C+-Cg)-alkylene-0-5(0),-R6;

R3, R3', R4, R4', R5 independently of one another H, Ci, Br, |, OH, -(CH,)-OH, CF3,
NOz, N3, CN, S{0),-R86, O-S(0);-R6, (C1-Cs)-alkylene-S(0)-R6, (C-
Ce)-alkylene-0O-5(0),-R6, COCH, COO(C4-Cg)alkyl, CONH,, CONH(C -
Celalkyl, CON[(C+-Ce)alkyllz, (C1-Cs)-alkyl, (C,-Cg)-alkenyl, {C,-Cg)-

alkynyl, O-(C+-Cs)-alkyl, where one, more than one, or all hydrogen(s) in
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Preference is further given to compounds of the formula | in which one,

WO i&&%ég%ﬁ of the radicals R2, R2', R3, R3', R4, R4, R5 IE’[EZ%TIOOQS%

meaning 25 Compounds of the fgrmula | which are preferredin one
embodiment are those in which the radical X is equal to O. Compounds of
the formbitad whicidarsi pratarissl nemawmoﬁﬂnmﬁe are those in 30

oreterr B B ARBANNRHE i AcIew T M BB VA B e s
CH2. WW&ZDBBH%%@@PW@%%e&ﬁ@m@mmrjdb@fsthbst:tuted one

racical A0 10 DO ot & Compb s SIReGOl LR ot e ST, (Cr
preferre@dpaikg eithotir D1-D ) tikgl M((GhiCH)taekyidi SORTiE e @@OH,

thyl. C hich ferred bodi t
Zreymos?é@%.c?qLaWFgﬁf?ﬁyMeﬁua?ii Ot 10 Compounds of the
formula | which are preferred in one embodiment are those in which the

e S € TR 14 STHOISS B o YA hicRealep e g g

in one enﬁb@d(mlelmﬂarerﬁmmwmqbieemﬂlmg%ﬁay egualtbetituted one to 3

crbodABSEATE Dol T it Wb i R o G- 2K (Cr-Col-

osozoarkﬁommmqﬁnmmé(wmu@r@mmgm,rﬁéf@a@edarmeﬂ, COO-
embodlg}ﬂe 615 E S%‘Eﬁ \%hlch the radical R4 is equal to OH.
Compouds hefor [g Ahich are preferred in one embodiment are
those in 25 which at least one of the radicals R2, R2', R3, R3', R4, R4/,

Re RO OMRRIBEAVA R o cikyl, Ny, NH(C1-Co)-alkyl, N((C1-Cs)-alkyl)z:

n 2,3,4,5,6

m 1,2,3,4,56;

and the pharmaceutically acceptable salts thereof.

Preference is further given to compounds of the formula | in which one, two or three

of the radicals R2, R2', R3, R3', R4, R4', R5, R5' have the meaning OH.

Compounds of the formula | which are preferred in one embodiment are those in

which the radical X is equal to O.

Compounds of the formula | which are preferred in one embodiment are those in

which the radical X is equal to NH.

Compounds of the formula | which are preferred in one embodiment are those in

which the radical X is equal to CH,.
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CH20S020H. Compounds of the formula | which are preferred in one

WO mggﬁgm are those in which at least one of the radicalsgRbrae B if7 1609393
equal to CH20H or CH20benzyl. 30gCompounds of the formula | which

are preferred in one embodiment are those in which at least one of the
radicals R5 or R5' is equal to CH20SO20H. WO 2008/058628

CompSeHETEORER99393 RfrRnnaunds.fba fRrgnda s fis eferssd in

In one embodiment are those In which R5 is equal to CH20SO20H.
whiclCibe padisas B1 tiseerps i hutvich are preferred in one embodiment are

those in 5 which R5 is equal to CH20S0O20H and R5' is equal to H.

Compounds of the formula | which are preferred in one embodiment are

Compaoselsnofuhe icRideequbiab atayprsierRs ik aneapdodraosdacHhase in
whicmﬁ%f& fgf]] tgeef&ggm@étwgi_ch are preferred in one embodiment are

those In which the structure of the formula | is present as follows: R, 1P
R1 R5'R510H R4 O R4'HN'R3 O R2'R2 If radicals or substituents

Comﬂ&%eﬁ%ﬁﬂpf&m BRINGE W he ‘E?@?Bﬂlé'&diﬁ dibedmiymeaeddif¥se in

may all independently of one another have the stated meaning and be

whichidésticadieaditfe leauldaRyl; alkenyl, alkynyl, alkylene, alkenylene and
alkynylene radicals in the radicals R1, R2, R2', R3, R3', R4, R4', R5, R5'
and R6 may be either straight-chain 20 or branched. The invention

Competansis tof dbmfssonds bivhsicrreuraalaie@ penoembepdinathers those in

which the radical of at least one of the radicals R2, R2', R3, R3", R4, R4', R5 orR5' is
equal to -O-benzyl.

Compounds of the formula | which are preferred in one embodiment are those in

which the radical R3 is equal to -O-benzyl.

Compounds of the formula | which are preferred in one embodiment are those in
which the radical R4 is equal to OH or OSO,0H.

Compounds of the formula | which are preferred in one embodiment are those in
which the radical R4 is equal to OH.

Compounds of the formula | which are preferred in one embodiment are those in
which at least one of the radicals R2, R2', R3, R3', R4, R4', R5 or R%' is equal to
CH,080,0H.

Compounds of the formula | which are preferred in one embodiment are those in

which at least one of the radicals R5 or RS' is equal to CH,0OH or CH,Obenzyl.

Compounds of the formula | which are preferred in one embodiment are those in
which at least one of the radicals R5 or R5' is equal to CH0S0,0H.
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racemates, racemic mixtures, mixtures of stereoisomers, pure
WO Rigtooisseners, mixtures of diastereoisomers, pure diastergnispgpkn 01809393
mixtures are separated for example lgy 25 chromatographic means. WO
2008/058628 PCT/EP2007/009393 10 Pharmaceutically acceptable salts
Comppengecuse fiasingisidpithiciharaeistegedisrotmaninanpaetishgatmse in
whicl—PR@‘?sCB Flale W g@u@ﬂ,y suitable for medical applications. These
salts must have ap armaceutlcally acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the 5

c:om;ﬁ%vﬁ{z}goef% 8 AENUERAS ACIIS RUCE AR QG RIRLIGASI: are those in

drobromic, phosphoric, metaphosphoric, nitric and sulfuric acids, and

WhlC%F@@iﬁ@ﬂ@iﬂﬁ@@h‘é@@z%m@%@éﬂéla@h(ﬂo ténzenesulfonic,

benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic,

lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
Compotgngisriisineoficravia tamaich acrisrefeitasidphamesseatzamyhate praske in
whicH R PISEAIR S AMERNREN =B sl meseain (such as sodium and

potassium salts), dlkaline earth metal salts (su “as magnesium and

calcium salts), trometamol (2-amino-2-hydroxymethyl- 1,3-propanediol),

ComPiRINBE YR G IHRINE | QU nRIAPE LG EHRE: %oﬁ@ltéﬂﬂ%ﬂnent are those in

pharmaceutically unacceptable anion such as, for example,
WhIChrth@o‘it;é@ésé@eoméﬁn&é'rﬁéI@dgsmﬂ@methbaﬁaf@imk of the invention as
useful mtermedlate@fobpreparlng or purifying pharmaceutically
acceptable salts andhg’for use in nontherapeutic, for example in vitro
applications. 20" Thg-tompoynds.f the invention may also exist in various
S gs-gporphous and crystalline polymorphous
forms. AllMpglymef is-forms of the compounds according to the
m@t' belong WIthIEl the f’r@mework of the invention and are a further

R4 as the invent®en 25 All references to "compound(s) of formula I"
R4' er refer 1@ pound(s) of the formula | as described herein, and
thie salt$ an Ivates-thereof as described herein. An alkyl radical means

or branched hydrocarbon chain having up to

if radicals or substituents may occur more than once in the compounds of the

formulae 1, they may all independently of one another have the stated meaning and

be identical or different.

The alkyl, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the
radicals R1, R2, R2', R3, R3', R4, R4', R5, R5' and R6 may be either straight-chain
or branched.

The invention relates to compounds of the formula | in the form of their tautomers,
racemates, racemic mixtures, mixtures of stereoisomers, pure sterecisomers, mixtures
of diastereoisomers, pure diastereoisomers. The mixtures are separated for example by

chromatographic means.
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30 eight carbons, such as, for example, methyl, ethyl, isopropyl, tert-butyl,

wo 288%ybairpyl, octyl. The alkyl radicals may be substituted @reg/REBRI® /005393
than once as described above. WO4g008/058628 PCT/EP2007/009393

11 The compound(s) of the formula | can also be administered in
Pharrgaasiticaibn avits ptakivesaltsivedn b rsdionts IhRe by of aveben pogrrbesr

than t%%'%bﬂﬁ@?ﬁ%ﬁ%@ié%ﬁﬁg}fﬁgiﬁgﬁ Digladisita J%ﬁ?sﬁﬁr‘?&%gﬁs on

a number o or examp pecitic compoun , the
applidatienged Deec el i ot bhadeninEietioacendicabychniep iebirl tiviowiotheation.

ot T s Sl s O 00 BB e

inventionexenssiés3o1 marghmiciagicAauatiarehpttdbisgimagidehiirekanmple. in
phos%ﬂfﬁ%?ﬁ%g&?ﬂo%ﬁrﬂ%ﬁ%&%ﬁﬁﬁfgu ﬂr%%@%ﬁgﬁgﬁéﬁg%fﬁeacids such as, for

ered as infusion o _ ng to ng per kilogram per minute.
examgigtasietipRcionbssiatoas e ik deepagoselrinagibangnisto e, dxuanapie.

giucogoﬁgg%éoﬂg,t%%mctxﬂiﬁ%!MJ%%EEQJH%}%%@@‘EQH%% MULHEE S Enic,

“doses'may 'comprise for example from 1 mg'to 10 g of the aciive
succiimgrgdiele TeridfenipanibiaitrihpretdsnSuttaptopijstiseafn dicatip refrepiable

basic;s%n%é%gg T {HT\J% §i ?%HQ§F? r’h@{&rgy@t' UEIYV%CQO nnk?%nd potassium

, such as, for example, tablets or capsules, may
salts)celipline eardxaraisesatm ($.0foar0r@eng asicand feaaiam teal6no thagnetamol
i it camy s of
2 e o e B ey i
ethylgnedismiog. a pharmaceutical composition with an acceptable carrier. The
carrier must, of 20 course, be acceptable in the sense that it is compatible
with the other ingredients of the composition and is not harmful for the

Salts eiffeatehrsaiancricainiaaregplrblesalionos schyesd tor ssarapie.is
triflucPEeiESaRY fREmdateduih i FPMBIHI &R G IR SRR RN foh SXTRIR I

as a tablet, which may contain from 0.05% to 95% by weight of the active

iﬂteffﬂﬂﬁ@@?@nﬁ@'t_nHﬁ?Em'fm‘rﬁé@édfﬁﬁ@yﬁtﬁfﬁ@%&iﬁﬁ%@%@?tm@wﬁtééﬂd/or for
use iPRIRAkZD AR YBRTFOTRPABASRiUHa |- The pharmaceutical

compositions of the invention can be produced by one of the known
pharmaceutical methods, which

The compounds of the invention may also exist in various polymorphous forms, e.g.
as amorphous and crystalline polymorphous forms. All polymorphous forms of the
compounds according to the invention belong within the framework of the invention

and are a further aspect of the invention.

All references to “compound(s) of formula I" hereinafter refer to compound(s) of the
formula | as described herein, and the salts and solvates thereof as described

herein.

An alkyl radical means a straight-chain or branched hydrocarbon chain having up to
eight carbons, such as, for example, methyl, ethyl, isopropyl, tert-butyl, hexyl, heptyl,
octyl. The alkyl radicals may be substituted once or more than once as described

above.
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essentially consist of mixing the ingredients with pharmacologically

WO 2RgBHRegcarriers and/or excipients. 30 Pharmaceutical ¢oipepieny fogiss
the invention are those suitable for ofal, rectal, topical, peroral (for

example sublingual) and parenteral (for example subcutaneous, .
The dampeuird(sanfithademmabporianaeadsspdaniisiaradon, cithblgtignewith

furthdN9sksyitable @R%e. of administration depends in each individual case on
elt‘ﬂe n[aturFQBang severity of WO 20081058628 PCT/EP2007/009393 12 the
condition to be treated and on the nature of the compound of formula |

i i . | . ,
The B T B e S e biological
effecirdengedes s yivemsaoidagitgydstrieaiopladessprddienamirsnd chosen,
e e A S B o ARG paten
The qsithdiese dndedtoniy polhmers ot metdbs iegisid! @Adadipically from 3 mg

and SOTHATUANG SHUTHS RIIACEHUSPRER, 1T CPIC SR ORI ay.
An infayre s geiRsbieaxletios ckaiits intbadiaogevfiiem dbdtaiada téfimedka,

whictfRRHEL RE AR RO TIRRHNS: AL B RSP 1.9rr9:aﬁ8ul|8§5r?§[§8}%i%ram
or suspension in an agueous or nonaqueous IQUId, or as an oil-m-water
per mynviatdruiadiiemiusion. sthebensoipipbsiserncurnosesrafy adynpestidaeaxample
r a | r eutcal Awhich ¢
o e e L SRR ey
compigedeidaraonalel Bonyremeris) are bfdhgrachis doatagicThd bompusiponies for

injectBASATHY %MRQ@?SP&%MB?QFB@“@HQW%@% N m&i%%‘;et.'&%ééﬂve

ingredient with a liquid and/or finely dividéd solid caftrier, after'which the

formgrsianet iéhiviasan e ecainipierpsueaty, enampR, fanalrneds irblets or
capsBII4RSY BYARIMRISSPIBR0h MOKRE #8908 BERWER] RS 10 to

compound, where appropriate with one or more additional ingredients. 20

600 rognsredse thefpleysé dhbalsranesdonaasietdiians chiaseumecrnds of
formdi§§HYIRS Ry é%%@%ofﬂdbﬁéﬁﬂ‘ﬁ&lﬁ BAYERA L AT BAMES IR ®he form of

appropriate mixed with a binder, glidant, inert dilient and/or oné (or more)
a phajimeeeubeal eriiupesding uiidrac prraptiispteémachife. saolgsdiapletd

cours@bReREHSER Y RO'dNA G SPMROUIA WA with the other ingredients of
the composition and is not harmful for the patient's health. The carrier may be a solid
or a liquid or both and is preferably formulated with the compound as a single dose,
for example as a tablet, which may contain from 0.05% to 95% by weight of the
active ingredient. Other pharmaceutically active substances may likewise be present,
including other compounds of formula 1. 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,
intramuscular, intradermal or intravenous) administration, although the most suitable

mode of administration depends in each individual case on the nature and severity of
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is in powder form and is moistened with an inert liquid diluent, in a suitable

WO 206ginpgs 28 Pharmaceutical compositions which are suitapeTEPR00EDS393
(sublingual) administration comprise suckable tablets which contain a
compound of formula I with a flavoring, normally sucrose and gum arabic

the cosidifigmbaRmh raadeshanferWhrR MG RIS eProRfyRsHe P ERR:Hused in

each Base. ishtag asialinane geerehalctskane-aieds3G S BERNS also belong
Pharmaceutical compositions suitable for parenteral administration

withinde frasae e iRV HeR B IR e 8 sHYEsT 1 @hith Sirhidsstric juice-
resistEMTRSRLIMHER aneiWEl2008(0RE028 BEh(kr 389iHE0938%:ckiprise cellulose

; g?referably isotonic with the blood of the intended recipient. These
aceta

haieifs BRY HrueRaBlF Edrhinalaied revRsbRK MRy lgHulose

phthafSE EWITARM I BY 0IBR SR RlagmYIRVBEIHPROH BRI ARRUSSLIU0E
intradermal injection. These preparations can preferably be produced by
mixing the compound with water and making the resulting 5 solution

SuitaBiEHEARHISAUABE Wilh ipdid Rigcdiahie semmasdirnsabihednMaREddrm of
generally contain from 0.1 to 5% by weight of the active compound

separBiaHRABS SHIKaRE AP BXRABCs HRASIEIRS: RathPkuIHGkRRIR RIS or tablets,

each brefenahlydnthasiaraxahsinalesiasessunpesitaiesningsR #a018e; as powders
produced by mixing a compound of 10 the formula | with one or more

or gransiiGanassRlinn BATHSRE RS XA RleACHER B REIONGRIERRSiHGUIFe of as an

oil-in-l@stdHoeg MW-&F@W@@@%ﬂ%W&H@Q@i@HMﬂ?f@st@m@%yﬁ?ﬁé?ﬂioned,
the skin are preferably in the form of gintment, cream, lotion, paste

be pregaigduael sHitAbl AharMARRUEaHRINGLLBIF O PRdsRAReP In which
the atRelingPalysiNAnABaIEysatRcRIGORRIS BRY COMBIRIANEOb FMRorer JaeiBafal

these substances. The active ingredient is generally present in a

ingredisRtahagiBrPebint® 390'a80s K7 \TRIGRPSTHARSBIR SR Ygroduced by
uniforeNAIRIFROYL B d02ix3Y Uriedasmal adirbaiRirtiarhis alseipessiie finely

harmaceutical compositions suitable for transdermal uses can be in the

. Pharn
dividedselist SpgR" patisiedificihareiabis $5RRRY-tERHT8E et With
examible Ratignes epideeitoduBunRicheametay epntaRinithg a powder or granules

of the compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed with a binder,
glidant, inert diluent and/or one (or more) surface-active/dispersing agent(s) in a
suitable machine. Moided tablets can be produced by molding the compound, which

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

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

gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise

preferably sterile aqueous preparations of a compound of formuia |, which are
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active ingredient in an aqueous solution which is buffered where

WO RHeaaeg dissolved and/or dispersed in an adhesive or gisRgESRSHG7%009393
polymer. A suitable 25 active ingrediegit concentration is about 1% to 35%,

preferably about 3% to 15%. A particular possibility is for the active

prefefiaghy dsotonichetie lbaseivoy efdbedniansisstrecindenbphbessipegparations are
prefePS5 rg%ﬁﬂIr{%ﬁ(ﬁ)é?ﬁﬁ%\}@r%u@%}?ﬁéggﬁb%ﬁjﬁﬁ@ﬁa%@ts A eg%ﬁ?@e?bqace

Further active Ing lents suita tion pro
by subtitisississ intiemaseuwrrmionda dethaRojedtiete 2bescabrgperaiiznalican
b e ) : \ . .
e RSB D IS A B 8 g
solutipnisteRistendsiecotie, WD (H008/06 g8 ta eIy RReiItnoBEe wention

genefAIRPLBHEAn TRtk BIbS somPinad il ihe GRmROLIh sl invention of

e for In particular for a synergistic improvemen e effect. The
active ingredient combination can be administered either by separate

Histrat R . . . ) _
P B A b At by p e
form ipf gippkrfiege it grdpassti dMade Seof ieepaxiiveci dne bringadntivpednd of

the fAIFTEIRATGRRERAIBFIRRGS iEo%H%ﬁ\%iﬁﬂHaﬂrﬂEr‘s{% %ﬂwﬂ%ec%%%%”éﬁﬁer,

Drug Names, US Pharmacopeia, Ro e 2001. Antidiabetic
and shaplingathe irrsiinderistivés such as, for example, Lantus" (see
www.lantus.com) or HMR 1964 or Levemir(r) (insulin detemir) or those
described 10 in W02005005477 (Novo Nordisk), fast-acting insulins (see
Pharwgwetiaabeay) pasidianicsiitaiiiesfontppicalfosexanipre skixube Riefemrbly in the

form FAINFHARE SHCHASIRE nSXTRIEs s O2QBEN} 811 Q5akidd Mhich can be

(Generex Biotechnology), GLP-1 derivatives such as, for example,

usedexerpeiielaigiEaet:. ke thriencnalvedseAlarns eascanTDBRIBERIOf two
or m%&%@%@?g%ém\é’@@@&@ﬂ% gL NP2ARBASS %%%8%9%@&%5&%9%

S, iIn W001/04156 of Zealand or in WO00/34331 of Bedufour-Ipsen,
concgpiralintde et (EYhiite AyRiobhafiisceatiteesitiand forayasmelailiem 0.5
to 20hypoglycemic active ingredients. The orally effective hypoglycemic active

ingredients include preferably

Transdermal administration is also possible. Pharmaceutical compositions suitable
for transdermal uses can be in the form of single patches which are suitable for long-
term close contact with the patient's epidermis. Such patches suitably contain the
active ingredient in an agueous solution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% {0 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport or
jontophoresis as described, for example, in Pharmaceutical Research, 2(6). 318
(1986).

Further active ingredients suitable for combination products are:
All antidiabetics which are mentioned in the Rote Liste 2006, chapter 12; all weight-
reducing agents/appetite suppressanis which are mentioned in the Rote Liste 2006,

chapter 1; all lipid-lowering agents which are mentioned in the Rote Liste 2006,
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sulfonylureas, 20 biguanidines, meglitinides, oxadiazolidinediones,

WO 2tdmzobgdigegliones, glucosidase inhibitors, 25 inhibitors of glyep@®bo07/009393
phosphorylase, glucagon antagonisig, glucokinase activators, inhibitors of
fructose-1,6-bisphosphatase, modulators of glucose transporter 4

chaptes E@Tﬁbweyonﬁmﬁ@o@@@@@hﬁ@mﬁéihﬁa@we%@bMénvem!on of the
forma,@éﬁ'%?&saﬂ%ﬁréﬁ?oé% hbigs e ARSI iASHEBEANARIOREAR!S

such as, for example, those which have been disclosed in WO 97/26265

ingredipatvwarmsmedes1canNre A RISRI AL 81 2RS¥ AIOr2D 8WBEESBation of the
act;vepgg%lgc?@f%7ljf99$§%%tzéﬁtvﬂ? i feedise9ped MRZOR 804343 (Rl

inhibitors of dipeptidylpeptidase 1V (DPP-IV), insulin sensitizers, inhibitors
pluraliy |Rfer @hsyingerticoivels mmﬁmmgﬂ@ﬂma@@g@@rﬁﬁ@mﬂms Most of the

acttv@*ﬁ@?&ﬁ@ﬂ WSise MRHEAIRE QRSP SR UL G Of SUERSE HPNSRAS AN of
USA g ucose reabsorption, inhibitors of 111&-HSD1, inhibitors of protein

dé@ﬁlﬁtﬁfbﬂh@é%NﬁWﬁByfﬁnEHarﬂﬁ@@@ﬁ@ﬁe Belueldpehdent
glucose transporter 1 or 2 (SGLT1, SGLT2), 10 compounds which alter
lipid metabolism such as antlhyperllpldemlc active ingredients and

A“t*dféﬁiﬂﬂﬁaé?ﬁ%e%%ﬁ%%a@aﬁ’e&%u W RRINAIER AN BAUY fIsMRigKLantus®
(see ROMPBHAGS MWRSIHINGIARS@IharaagaResis, (AR AR SReRYRIISscribed

in W85805005477 (Novo Nordisk), fast-acting insulins (see US 6,221,833),
inhalable insulins such as, for example, Exubera ® or oral insulins such as, for
example, IN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-1 derivatives
such as, for example, exenatide, liraglutide or those which have been disclosed in
WQ88/08871, WO2005027978, WO2006037811 or WO2006037810 of Novo
Nordisk A/S, in W0O01/04156 of Zealand or in WO00/34331 of Beaufour-Ipsen,
pramlintide acetate (Symliin; Amylin Pharmaceuticals), and orally effective

hypoglycemic active ingredients.

The orally effective hypoglycemic active ingredients include preferably
sulfonylureas,

biguanidines,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,

glucagon antagonists,

glucokinase activators,

inhibitors of fructose-1,6-bisphosphatase,

modulators of glucose transporter 4 (GLUT4),

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

GLP-1 agonists, potassium channel openers such as, for example, those which have
been disclosed in WO 97/26265 and WO 98/03861 of Novo Nordisk A/S, or those
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15 active ingredients which act on the ATP-dependent potassium channel
WO X8 bsiagcells. In one embodiment of the invention, the ¢ampewItf9iong393

the formula I is administered in compination with an HMGCoA reductase
inhibitor such as simvastatin, fluvastatin, 20 pravastatin, lovastatin,

whichetisevdiseitredd VAt G840V 480 8Py }659699. In one embodiment of

inhibilB& IBYaiani e & QUNgl, e} ! ula | is administered in
{n | _Ecomb?;l;a%?ré}\!/vi%@aﬁ(:%ester&%ﬁsorpg:)n inhibitor such as, for example,
insulipzgnaibegnsqueside, pamaqueside, FM-VP4 (sitostanol/campesterol

inhibifiSsPYl.Zp QQR%&BRI@%’Q%@&?JIE&H \‘gIQ%QRéB 2f8is and/or

W02005005453), MD-0727 a Inc.,”"W02005021497,
glycogenzhoB21495) or with compounds as described in W02002066464

. iy ‘
mod e e Ry e St A o A Mloss pbeppton
inhibitprstrefzEHedHAH), and W02006017257 (Phenomix) or W020050331 00

inhibi(bi@ig‘?‘ﬁ%é@{ﬁhﬁ&qhg R8¥ﬁh%?agéqr§(@?pq@22ent of the invention, the

compound o e formtjia I'1s administered in combination with VytorinTM,
modugiee ddhbisrdiomotepetidabt duaasmiastanariero 2088058528 SGLT2),

iy / ol ) . _
comﬂégrﬁé%lyﬁﬁ%?f @@%ﬁduﬁél%%} %lnisteﬂ%ergg%@@ﬁggf%@ﬁ%\w&% &gd
ingregigmisirmiibarsiipxdemio @ dlive iegoEBienes.5 In a further embodiment of the

comﬂB}ﬁﬁB@qphfa‘? m@@%&%@g@rmula | is administered in combination

with a fixeq cqmbinatlon of fenoflbra'ge and rosuvastatin. In one
compsbesinaiah dnenesise dhesnogrNésipound of the formula | is

ppARIRINISIEEEH I A9MBRINGtPN with ISIS-301012, an antisense

~oligonucleotide able to regulate the 10 apolipoprotein B gene. In one
activeinBeriieat: vihied Reepliche thd Corepsine of BssesimtlLhnnel of the beta

cells. @dministered in combination with a PPAR gamma agonist such as, for
example, rosiglitazone, pioglitazone, JTT-501, Gl 262570, R-483, CS-011
(rivoglitazone). 15 In one embodiment of the invention, the compound of

in onE'eAABMIRdAT SARINSIRNSShn, the compounds of the formula | is administered

in combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

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

In one embodiment of the invention, the compound of the formula | is administered
in combination with a cholesterol absorption inhibitor such as, for example,
ezetimibe, tigueside, pamaqueside, FM-VP4 (sitostanol/campesterol ascorbyl
phosphate; Forbes Medi-Tech, W02005042692, W02005005453), MD-0727
{Microbia Inc., W02005021497, W02005021485) or with compounds as described
in W02002066464 (Kotobuki Pharmaceutical Co. Ltd.), or W0O2005044256 or
W0O2005062824 (Merck & Co.) or WO2005061451 and WO2005061452

(AstraZeneca AB), and WO2006017257 (Phenomix) or W02005033100 (Lipideon
Biotechnology AG).

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

in combination with Vytorin™ | a fixed combination of ezetimibe and simvastatin.
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in combination with CompetactTM, a fixed combination of pioglitazone

woO 20pdedagude with metformin hydrochloride. 20 In one emipgehimess 96609393
invention, the compound of the formyda | is administered in combination
with duetactTM, a fixed combination of pioglitazone hydrochloride with
glimepiride. In one embodiment of the invention, the compound of the

In ondEMBBH iR DINRISIRA nf 1 GRMPIARIRThIE Mepdamsi (D biretistered

combination of rosiglitazone maleate with metformin hydrochloride. In one
in corahinpatignaritioftfivae\aambimatiencefysiinaibe waltdanafibrase.

administered in combination with a PPAR alpha agonist such as, for
example, GW9578, GW- 30 590735, K-111, LY-674, KRP-101,
in a fipteenegupsdiment ik MR, teiaoamion thel sbenfstmdaf be

admlﬁ%rt'@rlél@ [BHBIRSIBIEd iR SIRD YR WERhBPRAERM e and rosuvastatin.
alpha/gamma agonist such as, for example, WO 20081058628

PCT1EP20071009393 17 naveglitazar, LY-510929, ONO-5129, E-3030,

In on& ¥k 8Mign Y B3 A3 AMEAS ARl oA EER IBEhINBTIRS %Oé]d]rﬁ%%tered

PCT/US 00/11490, DE10142734.4 or in' J.P. Berger et al., TREND
in Corphﬁ\r%!aeom@dﬁIgo?@ﬁ@égza(swwmomwgaﬁmmwm the

apohﬁ%r’@f@?ﬂ@@ eltle compound of the formula I is administered in
combination'with a PPAR delta agonist such as, for example,
GW-501516. In one embodiment of the invention, the compound of the

In onéPEMWadiRAIBINISERL AN GO RGP NIRE R IEFRaN 21 Wittiministered

MBX-2044 or otherl%ﬁtlal PPAR gamma 10 agonists/antagonists. In a
in compinatempibimERAIT ERTHISgRNFeEsMps U exBTBRSIaRIgIGZoNe,

piogliBBHUSIeredsp £aB1RIpaES0 Vil 88 @évmqr@%wagsﬁg gted protein

kinase (AMPK) such as, for example, A-769662 or those compounds
described in 15 US 20050038068. In one embodiment of the invention,

In onEErRBBMAENH Bf the TRVBIIRA ISRIBHRIBSIRG i FRIMBIMANEN Y Bdministered
fibrate such as, for example, fenofibrate, clofibrate or bezafibrate.
in combination with Competact™ . a fixed combination of pioglitazone hydrochloride

with metformin hydrochloride.

In one embodiment of the invention, the compound of the formula | is administered
in combination with duetact™, a fixed combination of pioglitazone hydrochloride with

glimepiride.

in one embodiment of the invention, the compound of the formula | is administered
in combination with Avandamet®, a fixed combination of rosiglitazone maleate with
metformin hydrochloride.

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-
500735, K-111, LY-674, KRP-101, DRF-10945.

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

in combination with a mixed PPAR alpha/gamma agonist such as, for example,
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20 In one embodiment of the invention, the compound of the formula | is
WO H08/088828 in combination with an MTP inhibitor such asPTERBNNZ/009393
implitapide, BMS- 201038, R-10375% or those described in

WO200 , WO2005 91, W02006010423, 25 In one
Vel iR SPHAS IR e o aouR SriRER AR %, AVE 0847, or
as dednte) '@tﬁge!tmw@r%bifﬂam @jﬁ%}ﬁ/%@%ﬁ&ﬁ%?@ﬂ%@ﬁiﬂle,
torcetrapib or JTT-705 or _those described in W 42,
P, SRR GL0ATE NSy DO 3085 RPIHE R BEER AL G2 2005.
invention, the compound of the formula | is administered in combination
with a bile acid absorption inhibitor (see, for example, US 6,245,744, US
In ong Sbag R IR BRI B AL TIPS NN SR 5 Bifainialered

in cofiesesbed Withk PPAGDELISEE§9s2—t Nt 0fdPeRAEB GV VEDN 516.
2008/058628 PCTIEP2007/009393 18 In one embodiment of the

invention, the compound of the formula | is administered in combination
In onwighbpelraatietite acid auiserieaicamepamdasfakampiuhbiesiiramisered

. or colesevelam. 5 In one embodiment invention, the co of
i COR AR L JRTAIGESER O WO Bl e R RS AR B s g
agon(Segadfagosdsls12), such as, for example, HMR1 171, HMR1586 or

those as described in W02005097738. 10 In one embodiment of the
invention, the compound of the formula | is administered in combination

In a fwithé? magardiremedans iatiyanias thigbbroenseatsaed étmn@steis of

2SR RUB AOHE G CUTBBLAD FIRE oh LN e SN E TS Hecs

(AMPRIQHhibate) itk oA RUTeIbEe L siidhese fosrepamnple, dvesiméeinr
US Zﬁ)w;% Ig one embodiment of the invention, the compound of the
9? dministered in combination with an antioxidant such as, for
example, OPC-14117, probucol, tocopherol, ascorbic acid, (3-carotene or
in onseele%]buorgiment of the invention, the compound of the formula | is administered
in combination with a fibrate such as, for example, fenofibrate, clofibrate or

bezafibrate.

In one embodiment of the invention, the compound of the formula | is administered
in combination with an MTP inhibitor such as, for example, implitapide, BMS-
201038, R-103757 or those described in W02005085226, W02005121091,
WQ2006010423,.

In one embodiment of the invention, the compound of the formuia | is administered
in combination with a CETP inhibitor such as, for example, torcetrapib or JTT-705 or
those described in W02006002342, W02006010422, WO2006012093.

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 WOO00/61568), such as, for example, HMR 1741 or those as
described in DE 10 2005 033099.1 and DE 10 2005 033100.9.
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20 In one embodiment of the invention, the compound of the formula | is

WO 2dpipstersgl in combination with a vitamin such as, for exppnlgspiaginee3o3
B6 or vitamin B12. In one embodimeya of the invention, the compound of

the formula | is administered 25 in combination with a lipoprotein lipase
modulator such as, for example, ibrolipim (NO-1886). In one embodiment

in on@ R EVEHIADLANSSARRAIR ﬂ’fé'&%ﬁ%@h‘ﬁi'd?tﬁ%%'?fﬁméepts'%dmsmstered

combination with an ATP citrate lyase inhibitor such as, for example,

in corgbinasimowithe pobABasiakYaiRRFtatSRERIVERION A% RORKEERIE of the
ChoieQWHé%?%m%'n combination with a squalene synthetase
ibito

r such as, for example, BMS- 188494 or as described in
W02005077907. WO 2008/058628 PCT/EP2007/009393 19 In one

In on@@P%mﬁ{grﬁféhﬁ}@m%ﬁhﬁxé%m@f6?%@%!5‘? is administered

administered in combination with a lipoprotein(a) antagonist such as, for

in comfitrbien g bER: ferentaT uRebfeeenbd @At ahefeasofor

examipie CAMRAY OHDRICIB s adBuniRlersdall W@Q@@@@W%Qn
agonist of GPR109A (HM74A receptor agonist) such as, for example,

nicotinic acid or extended release niacin in conjunction with MK-0524A or

In onEesfeRmRAnsseserbashin WQ%B&Q%@%WWQ%QQ%’admtmstered

W02006069242. 10 In another embodiment of the invention, t
in COMW@&I@HMW@WC@@@WH%@&W@@blmmwﬁrﬁé@da@@ms@sters

of eld?;s%:’ ShtadrisicseidentiiBed Jeb SRR, K VR4PO606 7531,

02006067532. 15 In one embodiment of the invention, the compound of
the formula I is administered in combination with a lipase inhibitor such

In on@%edBSXABRIC OISR Ge sk J@rﬂso?ﬁ?d dnRResmbedimentafifigered

invention, the compound of the formula | is administered
in combination with an ACAT inhibitor such as, for example, avasimibe or SMP-797.

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

tocopherol, ascorbic acid, B-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 B& or vitamin B12.

In one émbodiment 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 1 is administered

in combination with an ATP citrate lyase inhibitor such as, for example, SB-204990.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a squalene synthetase inhibitor such as, for example, BMS-
188494 or as described in WO2005077307.
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20 in combination with insulin. In one embodiment, the compound of the

WO Zoogwagaggdministered in combination with a sulfonylurepgueaR2oi¥/009393
example, tolbutamide, glibenclamideglipizide or glimepiride. 25 In one

embodiment, the compound of the formula | is administered in
combination with a substance enhancing insulin secretion, such as, for

in on&@AKiEIKER S0 WORRRPIRBED P Antiam adiment e s ampaystred

) of the formula | is administered in combination 30 with agonists of the

in coghiadion¥ithadiRoRQipiiRd sRiAsEiss sUSh RS SR RTRIE SRiRgsBENe

Cl-1690-668. WO 2008/058628 PCT/EP2007/009393 20 in one embodiment,
the compound of the formula | is administered in combination with a
biguanide such as, for example, metformin. In another embodiment, the

In oné%ﬁ%ﬁlﬁw@ﬁ%@ tREmplahiR AR l%ﬁﬁﬁ@ﬂfﬁ@ @m@imd\’i% @dministered
meglitinide such as, for examé)ﬁlzia repaglinide or nateglinide. In one

in corbipadRneNttRIAD RFAPISHRY SR G A dReRRiRiaggRist) such as, for
exan@ARiRHR: Wil 3 thirgg|Hhaadiene SYEEGHS ifoES%aRmIen HAtRrQB824A or

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO
thosegeom BRYNKITHS R RS RBUIZRIP ME R BRI ROBERIRRSH, WO2006069242.
5-[[4-[(3,4-dihydro-3-methyl-4-o0x0-2-quinazolinylmethoxy]- 10
henyllmethyl]-2,4-thiazolidinedione. In one embodiment, the compound

In anGiHAE FRRAT 20k ANt o N RATIBRURAIP RS, BR5Se

admiHBibRed ﬁr\J@B:ﬂ@irﬁ@ii@?ﬂ%'%ﬁﬂgﬂiﬂb%ﬁ@m H‘s%ﬂ@ _@Mﬁi@&?fﬂr
the corw:)ound of the formula | is administered in combination with an
I

exampleya WGr3RRPA e WS8R REN TS 4ependent potassium channel of

the 15 beta cells, such as, for example, tolbutamide, glibenclamide,
glipizide, glimepiride or repaglinide. In one embodiment, the compound of

In ongLeRPAAITASTS Adthshieisalier: domBRRRBHNGR! FBotmiHohis seministered
in corfBiieatentiANRG AP uSItErkUBICaRTAERAMME orlistat or cetilistat

(ATL-962).

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

in combination with insutin,

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

glimepiride.

in one embodiment, the compound of the formula | is administered in combination
with a substance enhancing insulin secretion, such as, for example, KCP-265
(W0O2003097064).

In one embodiment, the compound of the formula | is administered in combination
with agonists of the glucose-dependent insulinotropic receptor (GDIR) such as, for
example, APD-668.
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sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and

WO éﬁwgglﬁg%n insulin and a sulfonylurea, insulin and metforigr& {%%HHTIOOQSQB

one, insulin and lovastain, etc. In one embodime
compound of the formula | is adminiStered in combination with an inhibitor

in on@®kafeniierephaokphanriasensuchtas, firaxan dead?SiNigBrearidTombination
FR-ZSB% or those gs described in WO2003084922, WO2004007455,

With 8,iguaHit 5958.3% SPVAEBBBELE7899 M bne embodiment, the

compound of the formula | is administered in combination with glucagon

receptor antagonists such as, for ex le, A-770077, NNC-25-2504 30
In angihel QEEo B TS A ARBY L bR (STBBeB A5 e 5068 Bhe628
combialidnRZV A/ 0083024 sucmesinasiarenicthe sagiptdmdraidheglinide.

formula | is administered in combination with activators of glucokinase,

such as, for example, LY-2121260 (W02004063179), PSN-1 05,
In onP sRHIGTGRIA tBE opthpsard alréhadecrindd fde edanipieienes! in combination

i T B S SR I ceone
rosiglitrztmenoidhesatmipigidrediselosatbinalidn SHith1&9 hoibrorgddy's Research

Foung%n{ i dﬁﬂ%%ﬁ%lﬁa?%@ﬂ? 4oL -ed-ﬁ%@?- 5&&-%J%§ﬁ§zolinylmethoxy}-

e com d of the formula 11s’ administe
phengjmeihgiichd Widazehibnedaidructose- 1,6-bisphosphatase (FBPase),
such as, for example, CS-917 (MB-06322) or MB-07803 or those
described in W02006023515. 15 In one embodiment, the compound of the

In onk AAARY TESRIn R EIRPHYBBrRbINGIS MR Wb admiBisisielRdgmbination

with diRasglodesidisd- A hbitstsl@satoriexammeniE ShidfoldrQediep st al.:
Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)). In one embodiment, the

compound of the formula | is administered in combination 20 with
In onimkibitodiokglt thminermuctoskd -fhisosphatadrtddotramiséessd (GFRATHjragion

with &ﬁeagﬁ%cg%i%égéﬁw eai&s 91293%%&9&%%())'%@%&?@@9&“8ﬁ%htgﬁnel of the

compoun ormula 1'1s administered in Ina
beta cells, such as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or

repaglinide.

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

insulin and lovastatin, etc.

In one embodiment, the compound of the formula | is administered in combination
with an inhibitor of glycogen phosphorylase, such as, for example, PSN-357 or
FR-258900 or those as described in W02003084922, WO2004007455,
WO02005073229-31 or WO2005067932.

In one embodiment, the compound of the formula | is administered in combination
with glucagon receptor antagonists such as, for example, A-770077, NNC-25-2504
or as described in W02004100875 or WO2005065680.
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with inhibitors of dipeptidylpeptidase IV (DPP-1V), such as, for example,

bﬁf@l K25 (LAF-237), sitagliptin (MK-0431), saxaglipti

W

O %% S-%%E:‘L?S), GSK-823093, PSN 9301, SYR-322, SYR-%&%@@&&IGO%%
TS-021, GRC-8200, GW-825964X, P-104, DP-893 or as are described
in WO2003074500, WO2003106456, WO200450658, W0O2005058901,

I om0 B I LS00E 00RO B PCT IR RIG8 GogaBpination

with &ROTAERP2005008R0vEsRCIUER 2005/068268:iBDH. YO2OUZ 601 8 TR G4IHE 179),
- bodi d of the f lali

PN R, B ARl Zocbemea B e B30 boba0s 25

WOM&Wa’VWE&D@F COfb, wﬂzﬁﬂaﬁsﬁa@mm\mmﬁjﬂmémm ,

WOZ%%{@H@&W@&B@%&QW embodiment, the compound of the

a |is ‘administered in combination 5 with inhibitors of
11-beta-hydroxysteroid dehydrogenase 1 (11R-HSD1), such as, for

X le, BVT-2733, JNJ-259 6, INCB-1 3739 pr those as are o
i on B AR oL BBbedn ViBbsiSue i Sombinadon
with &NOHODAA1CT78RCAGRBNSAKIO 05 U026/ 034 408G M) R 42T,
W0200411331 0, WO2004103980, W02004112784, W02003065983,
W02003104207, W02003104208, 10 W02004106294, W02004011410,

in onweate43842 71 hey C20000 E264h O R0 04D B2 5dMivie 6D 56 Zddh bination

e 2004 0200 1 2 9367, W02004089380
S e b S o RS
CS-8WD Q38608 85260 NIR0F60E222tho YW 028060£2 17 3WYRR0062 33542,

W02006034804, W02006040329, 15 W02006051662, W02006048750,
W02006049952, W02006048331, W0O2006050908, W02006024627,

in ongveatoBi#Es2.9iHey 020080661 09 the terenetablodiamdminthtemmripaumiohation
: ' ini j matien: \with inhipi in
with R A R e A S I R G i g0
(D.-Qnio2e 61 80823023k WEReGLh7 B16g 620045062483 \(@2005012295,
W02005116003, PCT/EP2005/005311, PCT/EP2005/005321,
In one embodiment, the compound of the formula | is administered in combination

with inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT), as are
described for example in W0O2004101528.

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of dipeptidyipéptidase IV (DPP-1V), such as, for éxample, vildagliptin
(LAF-237), sitagliptin (MK-0431), saxagliptin (BMS-477118), GSK-823093, PSN-
9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X, KRP-104,
DP-893 or as are described in WO2003074500, W02003106456, W0O200450658,
W02005058901, WO2005012312, WO2005/012308, W02006039325,
WQ2006058064, PCT/EP2005/007821, PCT/EP2005/008005,
PCT/EP2005/008002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005
012874.2 or DE 10 2005 012873 4.

in one embodiment, the compound of the formula | is administered in combination
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PCT/EP2005/007151, PCT/EP2005/01294 or DE 10 2004 060542.4. In

s gnent, the compound of the formula I is adminisE: jﬂ
wo com |nagt$gngn25 with modulators of tBE sodium-dependent IQ %%2007/009393

transporter 1 or 2 (SGLT1, SGLT2), Such as, for example, KGA-2727, T-1
with B8G\ECY - G0fIxedA s BRERIandf SAR) AR ohespata sl astribeditomin
hvdrSXample in W02004007517, W0200452903, W0200452902,

y mﬁ@i’f 2005/005959, W02005085237, JP2004359630,

WO02005121161, WO2006018150, WO2006035796, WO2006062224, 30

o R B o R S B R
with iatiibitissestd 1%b§m@ay%®2ﬂ@%ﬁ@ﬁﬁ@@?ﬁi’féﬁ@fﬂ@@éﬁi@;&$ as, for
a8 I GO e S AR G SRISRATBRHer
exarrguie de¥¢ QR0 IO0DE0Pe N U2OROAAGY QZW@UUQH&_E?Q&?%S&%PSOO,
L
WO2(F?EN1@3’B408)/Qﬁﬂﬁmgmdﬁﬁ@mmgmwggﬁiﬁfﬂeﬁwz Isles
WO T o e S et
WOZ‘_B@W : undl/ Gabe4066u | W altidessadmn mmf DA 53?& W[i;[gse
o S IR S P e
WOZWZMSN@ZWMMIBMZW%Wmpﬂet%lﬂbgﬁm;nzn
WO e B e L SR, O R o

WO 2086016 8P 0BECROOEEH BWERD] . Vi Opesgohadament, the

WO ZBBRS eSO NS JBEEH A b AR 558 A% S8R B 066109,

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of protein tyrosine phosphatase 1B (PTP1B), as are described for
example in W0200119830-31, W0200117516, W0O2004506446, WO2005012295
WQO2005116003, PCT/EP2005/005311, PCT/EP2005/005321,
PCT/EP2005/007151, PCT/EP2005/01294 or DE 10 2004 080542 4.

In one embodiment, the compound of the formula | is administered in combination
with modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1,
SGLT2), such as, for example, KGA-2727, T-1095, SGL-0010, AVE 2268 and
SAR 7226 or as are described for example in WO2004007517, W0200452903,
W0O200452902, PCT/EP2005/005959, W02005085237, JP2004359630,
WQ02005121161, WO2006018150, W02006035796, WO2006062224,

WO2006058597 or by A. L. Handlon in Expert Opin. Ther. Patents (2005) 15(11),
1531-1540.

In one embodiment, the compound of the formula | is administered in combination
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with an inhibitor of glycogen synthase kinase 3 beta (GSK-3 beta), as
%%?r 5 example in US2005222220, W0200508\5/ég§
wo %%%/005346 W020030784Q3, W02004022544, 8-65%8216009393
W02005058908, US2005038023, W02005009997, US2005026984,
with MERRO8EOBIBPRY02004106343, EP1460075, W02004014910,
W02003076442, W02005087727 or W02004046117. 30 In one

embodiment, the compound of the formula | is administered in
In onecsnigiatior ntyithenonipbitmidodipiedciorkingsé € hHataiiRikCdieta);subination

vt B GRNE (e ELr PR Ui fAUIRE 18 a7
combination with an endothelin A receptor antagonlst such as, for
o RS R S o

with kioda@tQisKirBRRONS), maaeamrﬂmﬂfmfmnmteumvwmmﬂmm
(PSN\%,%O%B 30774, WO2004022553 or WO2005097129. 10 In one
ent, the compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor, like those
described for mple 090336. further embodjment, the

In on e R B O SR /S Do fes B R G fation
with mleigitlato (mm&hmam%mhpmlﬁea{epammmmpt arbugrieds

bolism, anxiety and gastric emptying in mice" Asakawa, A. et
Woﬁzﬁﬁgﬁﬁa and Metabolic Research (2001), 33(9), 554-558); NPY

antagonlsts such as, for example naphthalene-1-sulfonic acid {4-[(4-

in or SSnRzRl N2 M amnaIme t oy lonexymetiiamie fuckochiofide. o
“fo IﬁBW%)recep or an agol‘ﬁusts %@ Sk é’béfo a

with MBG@rem&ae&a@é@mﬂuhemmwase (ACC), such as, for example, those as

described in W0199946262, W0200372197, W(O2003072197, W(02005044814,

W02005108370, JP2006131559.

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 W0O2004074288.

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, W02005085230, PCT/EP2005/005346,
W02003078403, W02004022544, W(Q20031068410, W02005058908,
US2005038023, WO2005009997, US2005026984, W020050008386,
W02004106343, EP1460075, WO2004014810, WO2003076442, WO2005087727
or W02004046117.

In one embodiment, the compound of the formula | is administered in combination
with an inhibitor of protein kinase C beta (PKC beta), such as, for example,
ruboxistaurin.
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example in W02006001318; Peptide YY 3-36 (PYY3-36) or analogous

WO m such as, for example, CJC- 1682 (PYY3-36 C?#%E%WOO%%

uman serum albumin via Cys34), £-1643 25 (derivativ
which conjugates in vivo to serum albumin) or those as are described in
W02005080424; CB1 R (cannabinoid receptor 1) antagonists (such as, for

[ example, rimgngbant, SR147778@S V-319, AVE-1625, MK-0364 or salts .
“O“ﬁnéﬁﬂd&ms CHIEPQUOHBEIN RIS PEP IR RS I Fembination

with A0AEEBWOROLAAOS 2N BWVR2CALIO46 3 B VRRAPH 64684 ntan

SPP:%@%/O76949, W02005080345, W0O2005080328, WO2005080343,

( V 05075450, WO2005080357, W0O200170700, WO2003026647-48,
W0200302776, WO2003040107, W0O2003007887, WO2003027069,

US6,509,367, WO200132663 2003086288, WO 2008/058628 N
I o @RHBI5 10558 R0 360 R /s GOV 20 1 Combination
with MHQR004 5 8ILAap B 2002984QRE! iNMRR08)EAI4d: V20040537 ample in

woa PR ORELR, YZaMaASZ 0 WOR0040ao06, WORHIEPIRdS.

W02004069838,US520040214837,US20040214855,US520040214856, 5

W0O20040962 W020040967 W02004096794, W0O2005000809, . .
In ongy B BBA0RET 1D SRR A TS TEA 1 S P ST amp nation

with MEIRCA4ED08 I Wiia200500H8 28 ceXE300RROIRBEOISYORIKID I ample in
WOW%OSS-BA W0200411038-39, W02005016286, W020050071 11,
8 628, US20050054679, WO2005027837, WO2005028456, 10
W02005063761-62, WO2005061509, WO2005077897, WO2006047516,

W0O2006060461, WQ2006067428 2006067443); MC4 agonists. (e.g.
I e B 4Bl GO BN S CaB et Egrec
combiratiph2uitie DNFSForod) B84 & & “Dexaydrapyphztiaih Srelgulated franscript

oo L DR S SRS MO BRI e
al.. HeTvioHearitdde thtat|ar & deseritte (B0 VY BBI0R0BHOS58)Y 02005009950,

NPY \évr%ézggﬁli(s)?g%ggh \é\é(,)&g'oéggn%}ez’naphthalene-?-sulfonic acid {4-[{4-
aminoquinazolin-2-ylamino)methyljcyclohexyimethyl}amide hydrochloride

(CGP 71683A);

NPY-5 receptor antagonists such as L-152804, $-2367 or as are described for
example in W02006001318;

Peptide YY 3-36 (PYY3-38) or analogous compounds, such as, for example, CJC-
1682 (PYY3-36 conjugated with human serum albumin via Cys34), CJC-1643
(derivative of PYY3-36 which conjugates in vivo to serum albumin) or those as are
described in W0O2005080424;

CB1R (cannabinoid receptor 1) antagonists (such as, for example, rimonabant,
SR147778, SLV-319, AVE-1625, MK-0364 or salts thereof, or those as are
described for example in EP 0656354, WO 00/15609, W02001/64632,
W02001/64633, W0O2001/64634, WO02/076949, W(O2005080345,
W02005080328, W02005080343, WO2005075450, W0O2005080357,
W0200170700, W0O2003026647-48, W0O200302776, W02003040107,
WQ02003007887, W02003027069, US6,509,367, W0200132663, W02003086288,
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W02004078716, WO2004024720, US20050124652, WO2005051391,
793, WOUS20050222014, US20050176728,
wo %@%80%%%1}6%1914, US20050124636 g820050130988, USEO%E&%%%%E{OOQ:}Q?’
W02004005324, 20 WO2004037797, WO2005042516, WO2005040109,
WO200326050630 Y02 18248407249 QI 0@ERBE, 9%/ MW ORTEEIR1,84,

wo2BtHARS WZRRASO R, Wb ib e M ks ..
WO?GM@WW%@H@@SM@.W@Z@)%@B%S, W0200405'8727,
WO o e e R B DR AT B oo,
WO%@QGQP&S6WQE@M854WOMEW@45N or {WB_GOOGOG,7224);

oD R R Gh e G e,

WOZBPHANa628)di:5@04 500457 0), WO2R068/268628/WOZ(IDBRAR0Z 889393

WOz ORI O9N 5, En g R DS R PR BE 5

exam -(4=¢hlor methanes

WO2REDAD262- (2,C2D0RN6YI4 28 \WARBEIE XA MINylamino]ethanol
MC4 S 20 s Lo TR DBOR T RSB s 2 carbesolic 26 12-(3a-

benzginlaretbyte3 stixneaiip HofTohe ) alggtio tsy st [An@lalpiprcimdeptyatioe

ehlor B MRy V36 2D SRty apo2 9. LB50278 o

THICE dvitpodBoR ¥ UbH, dStalfe-d8Scibied 41 WORRGER!/ 1551684/ Me20A6685200, 10
oSS BRI SRR e
wW02004078716, W02004024720, US20050124652, W0O2005051391,
W0O2004112793, WOUS20050222014, US20050176728, US20050164914,
US20050124636, US20050130988, US20040167201, W0O2004005324,
WO02004037797, W0O2005042516, WO2005040109, WO20050630797,
US20040224901, WO200501921, WO200509184, W(02005000339, EP1460069,
WO2005047253, WO2005047251, EP1538159, W02004072076, W(Q2004072077
or W0O2006021655-57;

orexin receptor antagonists (e.g. 1-(2-methylbenzoxazol-6-yt)-3-[1,5]naphthyridin-4-
ylurea hydrochloride (SB-334867-A) or those as are described for example in
W0200196302, W0O200185693, WO2004085403, WO2005075458 or
WQ2006067224);

histamine H3 receptor agonists (e.g. 3-cyciohexyl-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 W0200064884, W(2005082893);

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);
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W02003033476, W02002006245, W02002089729, W02002002744,
WO 20(029823@94027, FR2868780, W02006010446, W0200603868Pp2067/009393
W02006044293, W02006044174); 35 CCK-A agonists (such as, for
example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
urocoafyclelg@KMhyl)thiazol 2-ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid

agon%@?@%c%%faig't ose Vﬁ%ﬁ%ﬁ%?é@ sgcgrit?é% %r? %@8&@ %Oéé%%gérg:omn
methasestdfenyinibiioyl (e oy lgexierfudatiinel Poliiedosértoninergic and
/ ists,
vioxy B B B e G s ) D S B o,
(GW-BATB2G rec bp ity 0riits 184 ¢ ok doe elesapiedorcasain i titdéSpride
d in W0200077010,

MSH&@S%B%%BS@%? &%%8%%988&%%%83624\{:23 W072700242304 or
MCHW@QB@B@@Q&BQ}]@H@%@GQW antenisantaparededsribedifofor example,
NBI-EIMP %%%%%5%8% Dopepesing e‘f’eﬁ%%?%%oﬁ*sﬁ (B2 8h3430 or

ag onlsts n|n receptor antagonists; growth hormone (e.g. human
compgwmﬁh smhwaﬁ@m AESDribe04)) YOQROWH Hota%h W CA8asPREENMpounds

wO2HBEY 4‘{5 \/%@Sﬁé%@%gf@ 69@42648 WQ2003015

aminoet amoyl H-isoquinoline-2-carboxy Tate (WO

WOZO@W? YrevapOsoraehs, %@@5@&@9@6(33&%@%@@&@6&%&)(9hrelm

OSBRI S0 TP e

WOZQ@@H@@@’E}&W@?&'@@M@QW 8649, WOBOPMIP BedieiY ep(®6044293,
WO2 A@Lt%)leptln agonists (see, for example, Lee, Daniel W.; Leinung,
Matthew C.; Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin

CCKeyaoinists (@meeaﬂiafps mm@h{@r&ﬁéétr@bt@rﬁ@rﬁ bt GeaiinpXpRigs vih-5-(2-
cycloﬁ&ﬁ%‘('ﬁg){ﬁ%(}a 2R SRS, ARGV FEHErPMOLHDNG 94

trifluoroacetic acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180
or those which are described in W0O2005116034);

serotonin reuptake inhibitors (e.g. dexfenfluramine);

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

5-HT receptor agonisis, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/09111),

5-HT2C receptor agonists (such as, for example, lorcaserin hydrochloride (APD-
356), BVT-933 or those as are described in W0O200077010, W020077001-02,
WQO2005019180, WO2003064423, W0200242304 or W02005082859);

5-HT6 receptor antagonists as are described for example in W02005058858;
bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

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

growth hormone-releasing compounds (terliary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamovyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));
growth hormone secretagogue receptor antagonisis (ghrelin antagonists) such as,
for example, A-778193 or those as are described in W02005030734;
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lipase/amylase inhibitors (for example WO 00/40569); inhibitors of

wo asngygerl 0-acyltransferases (DGATS) such as BAY-744H.28h357/009393
described for example in US2004/0224997, WO2004094618,

W0200058491, 10 WO2005044250, WO2005072740, JP2005206492,
TRH wgons0s (338907 #¥eagne0bF20d02/628(6019020, W02006064189;

(FAS) such as, for example, C75 or those
Unco%hﬁgée%cngéed |nm%28%%%%§%7 oxyntomodulin; 15 oleoyl-estrone or
leptintagidsiso (Reondaeesptop &g bristd sudal Y, fiedxamgp ktekiBed (6, or

T e

apprasnbdditheritetienfemttereimiity indregient ibdrehiminaGaitalé(9)paitiaBs 1),
DA aggpbg% ﬁ{rg}ﬂ HEﬁnﬁé%gtggppég%ylc acetylcholine receptor. In one
nt, t

urther active ingrédient is trodusquemine. 25 In one
lipase/armytiaseinibiéonsr(her @mive)iagfhéa@af%iéaﬁbdulator of the SIRT1

mh:bl?cﬂ%@?%’lg W@% ?Hhae ?Iﬂ%@# f)agu ¥y-74-4113 or as

odimernt urthera tive ingredi ent| s leptin; see, for example,
descnber‘s’fﬁémmmeth@ the 28R’ 240 6f 18(58RC(BANAADE, JaNie)0058491,

Wozggarma ot erapy?gg%ﬁ/ﬁ(%yp?%%z%g @nﬁgﬁgj é}ré:ﬁé grond iment, the

WOM&@%&eN@M@@ﬁ@Q?&éN@H@%@ﬁ%WO 2008/058628

mh;bﬁo@ﬂﬁe gﬁgﬁgﬁﬁhﬁuem ?%]’1 S, o?%%gm;?@d'@%'&ﬂﬂ? égtggr

active ingr ra xfen uramme M another
descapsisoigiMEént ad 0aREN active ingredient is sibutramine. In one

ox ﬁ%%%‘y ent, the further active ingredient is mazindole or phentermine. 5
yn
In one embodlment the further active ingredient is a diphenylazetidinone

oleocvlraplegive

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as
described in W020058279, W0200172692, W0O200194293, W02003084915,
WQ02004018421 or WO2005092316.

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 SIRT 1

enzyme, a member of the human sirtuin enzyme family.

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

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

In one embodiment, the further active ingredient is dexamphetamine or
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as described, for example, in US 6,992,067 or US 7,205,290. In one
| , the compound of the formula I is administered, j

wo @om@ngﬁ%’g 10 with bulking agents,,preferably insoluble b |§$@E§&Qﬁ’t§’°°g393
(see, for example, Carob/Caromax(f)"(Zunft H J; et at, Carob pulp

amphettepdiration 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,

In onénelsieidivagk iH Buh Sure Bz Wrarikaiadieaihls Gorfibiaation witdepdenfluramine.
Caromax(r) is possible in one preparation or by separate administration of
compounds of the formula | and Caromax(r). Caromax(r) can in this

In anifin &HERAIRS Hetba ke RetieINgsHIC B I SPHIRNES such as, for

example, in bakery products or muesli bars. 20 It will be understood that

in on€ SR SHIRBIS combination.af {he compounds ofibe Jaeniign i one.or
more of the aforementioned compounds and optionally one or more
further pharmacologically active substances will be regarded as falling

o SO DY VBRI g gorva
as deeribet;forexampa, dnQID 6|BGE 06 Or-BEH 00230 H O Na Na

FM-VP4 JTT-501 \HOHHO /0,221 NO o0 ~zl OS GI 262570
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 Hochst, 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 administered in the form of food products such as, for example, in bakery

products or muesli bars.

it will be understood that every suitable combination of the compounds of the
invention 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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Solabegron Lorcaserin hydrochlorid€'WO 2008/058628

BéhiEr200710090393

The dXarh5iEL 0814188 F0wA<A8 CAIIdMER MY iHNRERON WitUL AS¢a04r,
MB-06322 NH2 OH HO N CI N 0 HO'PO \0/*

restricting it.

Table 1:
24 R5' R5 2
R4 Q HN"( )
R3 X o
R3' R R2 E
Ex. |R1 R2, R2' | R3,R3 | R4, R4’ R5, R5' X
1 Et OH,H | OBn, H OH, H CH,OH, H NH
2 n-Bu OH,H | OBn,H OH, H CH,OH, H NH
3 Et OH,H | OBn,H OH, H CH,OBn, H | NH
4 Et OH,H | OBn, H OH, H CH,O80,0H, | NH
H
5 Et OH,H | OBn,H | OSO,0H,H | CHO0SO,0H, | NH
H
6 n-Bu OH,H | OBn,H OH, H CHOS0O,0H, | NH
H

Et = Ethyl, Bu = n-Butyl, Bn = Benzy!

The activity of the compounds was assayed as follows:

Preparation and procedure for the in vitro IBAT inhibition assay:

1. Cloning of an expression vector for human IBAT
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N-5984 0 MB-07803 CIOH\/0s~--oN,INNCH3 ONHO 769662 ClI
\/ A WO 2008/058628 PCT/EP2007/009393 35 \% mpl
WO &?ﬁfg%ggw serve to illustrate the jnvention without, howg ell-fé% 2630%?009393
restricting it. Table 1: OO SR1 N R50H R4 ~1R4'O HN R3 X~\O

The S0RA Ribhiplea i@y RIERS PSR B4dRD) S NubEIRAT WdaBbidd by
OH, H CH20H, H NH 2 n-Bu OH, H OBn, H OH, H CH20H, H NH 3 Et

stancgye YR BImalPeviacEACANGS dPRIBITICOBIATIRSH N iolecular
ClonfRG20 SRty A GF b bt SHFaIASR2ANd, Th GHPQRSRAOkNH

introduced into the pcDNA1 vector from Invitrogen. The subsequent sequencing of
the insert revealed compiete identity with bases 599 to 1645 of the base sequence
for human IBAT which was described by P.A. Dawson and is deposited in the
GenBank sequence database (GenBank Accession Number: U10417). Bases 599 to

1645 correspond to the complete coding region of human IBAT.

2, Preparation of a recombinant cell line with constitutive expression of human
IBAT

The expression vector for human IBAT was introduced by stable transfection into
CHO (chinese hamster ovary) cells. To select single cell clones, 400 pg/ml Geneticin
was added to the cell culture medium (Ham's F12 medium supplemented with 10%
fetal calf serum, 100 units/ml penicillin, 100 units/ml streptomycin). The functionality
of the single cell clones resulting from the selection was assayed via their uptake
activity for radiolabeled taurocholic acid ([PH]-TCA). The cell clone with the highest
uptake activity for [PH]-TCA, referred to hereinafter as CHO-hIBAT, was selected for
the further assays and further cultured in the presence of 400 ug/ml Geneticin.

3. Measurement of the inhibitory effect of the compound of the invention on the

IBAT-dependent uptake of taurocholic acid into cells

CHO-hIBAT cells were seeded in a concentration of 40 000 cells per well in poly-D-
lysine-coated 96-well plates in cell culture medium and cultured for 24 h. The cells
were then washed once with sodium-free transport assay buffer (140 mM choline
chioride, 2 mM potassium chloride, 1 mM magnesium chioride, 1 mM calcium
chloride, 10 mM HEPES/Tris, pH 7.5) and subsequently incubated either with
sodium-free transport assay buffer as negative control or with sodium-containing
transport assay buffer (140 mM sodium chloride, 2 mM potassium chioride, 1 mM
magnesium chloride, 1 mM calcium chloride, 10 mM HEPES/Tris, pH 7.5) as positive

control at room temperature for 30 min. At the same time, the assay wells were also
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6 n-Bu OH, H OBn, H OH, H CH20SO20H, NH H Et = Ethyl, Bu =

n-Butyl, Bn = Benzyl The activity of the compounds was assayed as
WO zfgﬁgégéa%apreparation and procedure for the in vitro IBATHRHiDRIoA007/009393

assay: 1. Cloning of an expression véctor for human IBAT WO

incubdBBIATRE AR (ERAQRE/ BB LINHS i GRMAHGBRIRM

deoxyribonucleic acid) of human IBAT was cloned by standard methods

concetadier iMas MbIGYFaBiakieadER RRBLARSHY VR @ureciempgrature for
30 misAhorateiu M%&iéh@éé%@%%éfﬂ?%%t?'@ﬂl@é&iﬁw RigsagibRdsay buffer
r

introduced into the pcDNA1 vector from Invitrogen. The subsequent

(40 pifwslle skanbner isameane M aiariasehmiprR 8 deneithyhiHitoadds. dowgssay
was thehseirtea Bosesanitye0ce finsmanilBas whishivias sesciiRpd dholcAcid

.., 2awson and Is deposited in the GenBank sequence database (GenBank _
(PHI-Abéosanshuaiansiad taepehplisaed sowd n%zgmwﬁw%tmoohohc acid

in theCQBMRIIRLOAMANEAIRPHRUMAB RO 1iHL2oMBERAREANS R ’Eemjl._)erature, the
recombinant cell line with constitutive ex?;:ressmn of human | BAT The

reactigiHasiBioRetbPYOR iRt B AT WRIsahtRdiERdTes dtapwadRseRY G Ter
(4°CNimdCEAeN(GlNeFas R ERHEE AMAEY tRUS il selRalsonis Gpl BBRS GRS

ta%/ml Geneticin 15 was added to the cell culture medium ()Ham's F12

buffem gl stpRIehRiRetn ilatiandi e yesa pegiefiorriniempperiaiin,
radioA8vititalahstieriemyeneTheddnidienaibe fihe minede sll SKRESation

resulting from the selection was assayed via their uptake activity for

Micropigis dberse tnBLibatiatid ('H]-TCA). The cell clone with the highest
The Rk aBIvHY ifibRdly & ctele trrdtia hespinalieiag B QRATh NS ry

selected for 20 the further assays and further cultured in the presence of
concgpatgnmB amsidriesTNResst EhedRl B1MA8 WRitory effect of the

compound of the invention on the IBAT-dependent uptake of taurocholic
acid into cells 25 CHO-hIBAT cells were seeded in a concentration of 40

10@5%@@8@:“%@“%?@5—‘3 for 0% inhibition. This is the measurement in the

absence of substance, measured in sodium-containing transport assay buffer.
2. Determination of the value for 100% inhibition. This is the measurement in the
absence of substance, measured in sodium-free transport assay buffer.

3. Caleulation of the percentage inhibitions of those measurements carried out in
the presence of various concentrations of the compound to be investigated. It
was then possible to find therefrom the concentration of the compound which
reduces the uptake of taurocholic acid by 50% (1C50 value).

Table 2: Biologicat activity

Ex. IC-50 (human
IBAT) pM
0.0044

0.0069

0.0035

0.6024

0.0020

oy O B W RN e

0.0107
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lysine-coated 96-well plates in cell culture medium and cultured for 24 h.
ere then washed once with sodium-free transp %&?
WO %ﬁ%ﬁﬁoline chloride, 2 mM potassium chloride, 1 ml\%rhi.zg?a %09393
chloride, 1 mM calcium chloride, 10°‘mM HEPES/Tris, pH 7.5) and

It cansbi@seruenilroreuhatatbagbesavithtdGisndihenciptiangadt assawbHffen of the
as negative control or with sodium-containin transR}?rt assay buffer (140

formuian BuNGHY SHURBE, PHiNPIERALIGR! KRRITBEN LGy ARHPIRERIR:
chloride, 1 mM calcium chloride, 10 mM HEPES/Tris, pH 7.5) as positive
contrPI at room temserature for 30 min, At the same time, the assay wells

The ygg 8T §h® B58dD8 PERHPLRIARB FeFime R Ehmef further

diseaBasRNEeafisbe-camnesine (& enplestisraiadriniarigg sascentration in
sodium-containing transport assay buffer at room temperature for 30 min.

The test substances were appropriately diluted in transport assay buffer

1. - (A9gvhuels stagingdeumaclfnpidratas splldirintiragtly sstiridde. The

assay 5 was then started by adding 10 pl/well of a mixture of radiolabeled
- (aIRSURSHE LeRNiGBHRSHEATSRBtRRRD RAMANRSEholic acid. The final
concentration of taurocholic acid in the assay was 10 pM. After an
incubation time of 60 min at room temperature, the reaction was stoppe
2. Dighef

) . pped
B ORISR LR o8 HRRBIST a3l HlfeEa@yeYRRtioN of the

sepeflavelsyasiaashedibrge times with sodium-free transport assay 10

buffer, Finally, 100 pl of scintillation fluid were added to each well, and the
- a%ﬂfﬂﬁﬂlﬁf Hfife R RB S e termined in a MicroBeta
- SeiptiliegiopeMigroplate Reader from Wallac. The half-maximum inhibitory

effect of the test compound (IC50 value, inhibitory concentration 50) was
- dIRPRAHRAGIHR FHORAG IS8 1. Determination of the value for 0%
- inhriitioverhbist g1 tgecaeasvieragakin the absence of substance,

measured in lum-containing trapsport assay buffer. 2. Determination
i of%%?fglﬁa fiﬁ%@%ﬁﬁ'ﬁﬁﬂfbfg_ Gleﬂ% is the measurement in the absence

- ofigubsistine omeasuseaiit salitovasea tiearpedassay buffer. 20 3.
Calculation of the percentage inhibitions of those measurements carried
out in

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

- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations,

- low HDL cholesterol concentration

- low apoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense LDL cholesterol particles

- high apoB lipoprotein concentrations

- desaturation index (e.g. ratio 18:1/18:0n-9, 16:1/16:0n-7 or 18:1n-9 + 16:1n-7/
16:0 fatly acids)

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

or syndrome X, such as:
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the presence of various concentrations of the compound to be
igated. It was then possible to find therefrom the concentration of

WO éﬁ\ée@&%%%%ﬁd which reduces the uptake of taurocholic aci€l S%%BEQ%%O%%

value). Table 2: Biological activity EXAIC-50 (human IBAT) pM 1 0.0044

- 204062 30 MR 8@924 50.0020 60,0107 WO 2008/058628
PCT/EP2007/009393 38 It can be inferred from the measured data that

- (HYSLBRSHUIRIS o IMeRRiBalYSE i eRalarenaI £ 19 TN suitable for the

. tipaiment sisgiaant of hyperlipidemia. The use of the compounds of the
formula | for the treatment or prevention of further 5 diseases is likewise
- covReicaBRYIEREMples of such diseases are: 1. - disorders of fatty acid

- mgiahelirBranad glucose utilization disorders - disorders in which insulin
reSistance is involved 10 2. Diabetes mellitus, especially type 2 diabetes,
- iFURISRIE Ri@Rntion of the sequelae associated therewith. - Particular

- AARGHISIBLBITHERBRSANNBR aRURFEINMERANBIIC AR BPRMdNdRaUWEhous)
resistance, 15'-improvement in glucose tolerance, - protection of the
- pHeBrelaRdrBresfsiSrevention of macro- and microvascular disorders 3.

- Ryshorgmas @0dbeibsaqurifesutlt ASt FRSHIGEPIRARS ORMISIARIS:

coronary 20 heart disease, cerebrovascular disorders etc, especially
tRScatighdtfrsstipiebypertensive heart disease or cardiomyopathy

5. Hepatic disorders and conditions related thereto
- fatty liver
- hepatic steatosis
- non-alcoholic hepatitis
- non-alcoholic steatohepatitis (NASH)
- alcoholic hepatitis
- acute fatty liver
- fatty liver of pregnancy
- drug-induced hepatitis
- iron overicad disorders
- hepatic fibrosis
- hepatic cirrhosis
- hepatoma

- viral hepatitis

6. Skin disorders and conditions and those associated with polyunsaturated fatty acids

eczema

- acne

- psoriasis

- keloid scar formation or prevention

- other diseases related to mucous membrane fatty acid composition
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thereto) which are characterized by one or more of the following factors: -
high plasma triglyceride concentrations, high postprandial plasma

WO 268R/858828:oncentrations, - low HDL cholesterol concentBfddEFZ0{R{009393

apoA lipoprotein concentrations - hi@ﬁ LDL cholesterol concentrations -

7. PRl B ASRER AT oy

nfroiliEg istiocytreretistigsB0 16:0 fatty acids) 4. Various other
conditions-whi ciated with the metabolic syndrome or
Syﬁglj?)%{ea[ﬁl,ﬂgﬁﬁ‘?géﬁg%08m58628 PCT/EP2007/009393 39
inBy@estipcabdisniaaligith - dyslipidemia (e.g. hypertriglyceridemia and /

e B A e botic

states (arterial and venous) - high blood pressure - heart failure such as,

8. Di 85%@*8}31?09%%&% fepiticiad W@éﬁé%tf@'&%&ﬁ% éfomx&qgmia' infarction,

ypertensive heart disease or cardiomyopat epatic disorders and
cdrefiiwhorsiatkghardritmoratty liver - hepatic steatosis 15 - non-alcoholic

) h%%%tg'é%- non-alcoholic steatohepatitis (NASH) - alcoholic hepatitis

neoplasia
meiasiases

carcinogenesis

9. Diseases or conditions related to neurological, psychiatric or immune disorders or

conditions

10. Other diseases or conditions in which inflammatory reactions or cell differentiation

may for example be involved are:

atherosclerosis such as, for example {but not restricted thereto), coronary
sclerosis including angina pectoris or myocardial infarction, stroke, ischemic
stroke and transient ischemic attack (TIA)

peripheral occlusive disease

vascular restenosis or reocclusion

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

pancreatitis

sinusitis

other inflammatory conditions

retinopathy, ischemic retinopathy

adipose cell tumors

lipomatous carcinomas such as, for example, liposarcomas

solid tumors and neoplasms such as, for example {but not restricted thereto),
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- acute fatty liver - fatty liver of pregnancy 20 - drug-induced hepatitis -
iron overload disorders - hepatic fibrosis - hepatic cirrhosis - hepatoma
WO zﬂi)amlfbﬁ%atitis 6. Skin disorders and conditions and tho§&a4668@6/009393

with polyunsaturated fatty acids - e&bma - acne 30 - psoriasis - keloid

S@r&?ﬁ%@%rb@fﬁg‘;\é%?ﬂﬁﬁtéﬁmﬁf FinqaseavelRIed &9 MUEALRY tract and of the

membrane fatty aci

composition WO 2008/058628 PCT/EP2007/009393

ApINFRARIP IYPETOR B rts RGN s edhaypeasghchididneys and the
foleing amiia WeKaRAisic s dnonsaief essg deficency -

hyperlipoproteinemias’s - apoli

oprotein deficiency (e.g. apoCll or apoE

- defidineyd 8hmsiasusnrsoligitriherdistsdatsraishlxstphesnarr

, pfg,lié%?éqbs-lgaenign or malignant tumors - cancer 10 - neoplasia -
metastases - carcinogenesis 9. Diseases or conditions related to

- newologratsspdivadis@d@rnune disorders or 15 conditions 10. Other

_di
di

%ﬁﬂ?&?n%?’%%%%@ in which inflammatory reactions or cell

erentiation
multiple sclerosis

Parkinson’s disease

erythemato-squamous dermatoses such as, for example, psoriasis

acne vulgaris

other skin disorders and dermatological conditions which are modulated by
PPAR

eczemas and neurodermatitis

dermatitis such as, for example, seborrheic dermatitis or photodermatitis
keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratoses, photo-induced keratoses or keratosis follicularis
keloids and keloid prophylaxis

warts, including condylomata or condylomata acuminata

human papilloma viral (HPV) infections such as, for example, venereal
papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia

papular dermatoses such as, for example, lichen planus

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

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

chilblains

high blood pressure

syndrome X

polycystic ovary syndrome {PCOS)

asthma

gystic fibrosis
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may for example be involved are: 20 - atherosclerosis such as, for

examﬁleébut not restricted thereto), coronary sclerosis including angina
wo 2&9 ?ﬁwocardial infarction, stroke, ischemic stroke aR& f&FRAMR7/009393

]

ischemic attack (TIA) - peripheral ocktusive disease - vascular restenosis
OKE8Q5514siAR 25 - chronic inflammatory bowel diseases such as, for
example, Crohn's disease and ulcerative colitis - pancreatitis - sinusitis -

otHer i faMiRsareipesRditibh LB lmntpamy fsshestic réiseopataysuch as, for
a@;@éﬁ%!@‘?”’ﬁ%m@éiﬁws carcinomas such as, for example,
liposarcomas - solid tumors and neoplasms such as, for example (but not
regifietdiiishereto), WO 2008/058628 PCT/EP2007/009393 41
c%gg}g{@?\gégﬁggig?strointestinal tract, of the liver, of the biliary tract and
of the pancreas, eridocrine tumors, carcinomas of the lungs, of the
kig@el/s and the urinary tract, of the genital tract, prostate carcinomas, etc
- wg@@rggm%igg%g%%@éaﬂve disorders and lymphomas 5 -
angiogenesis - neurodedenerative disorders - Alzheimer's disease -
madtijiecresipiradiny disHensaysdigeestARDSrythemato-squamous
d%T@ﬁ&?é&ﬁs?%cgrﬂ?ir{%&' ple, psoriasis - acne vulgaris - other skin

disorders and dermatological conditions which are modulated by PPAR
lypodystrophy and lipodystrophic conditions, also for treating adverse drug

effects (e.g. after taking medicaments for treating HIV or tumors)
myopathies and lipid myopathies (such as carnitine palmitoyltransferase | or |
deficiency)

The preparation of some exampies is described in detail below; the other compounds of

the formula | were cobtained analogously:

Experimental section:

Example 1

Synthesis of compound 2:
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- eczemas and neurodermatitis 15 - dermatitis such as, for example,
seborrheic dermatitis or photodermatitis - keratitis and keratoses such as

WO ggpégga?ﬁﬁ@ seborrheic keratoses, senile keratoses, actini€ QJH&%&QQ,W 009393
photo-induced keratoses or keratosi&¥ollicularis - keloids and keloid
prophylaxig)- warts, including condylomata or condylorgaa acuminata 20 -
human papillpma viral (HPV) infections such as, for exampie, venereal
papilr%) ata\iral warts such 1Qstor example, molluf%@u,_n contagiosum,
leukoplakja - p&pular dermatos.ae§,such as, for example,lichem planus -

h C&aIc h as, for example, basal-ce ogras, melanomas or

5 cutar}ﬁ: us T-Bell lymphomas - localiz @ ign epidermal tors such
as, for example, keratoderma, epidermal h&evi - chilbfgifs - high blood
pressure 30 - syndrome X - polycystic ovary syndrome (PCOS) - asthma
- cystic fibrosis WO 2008/058628 PCT/EP2007/009393 A2 -
osteoarthritis - lupus erythematosus (LE) or inflammatory rheumatic
disorders such as, for example, rheumatoid arthritis - vasculitis 5 -

15.0 WaSENOtERENEXiDroraRd 1 ECheniaeperHeion SYTBEPNE 580UT4) are

_ respirato?/ distress syndrome (ARDS) | _ o
dissolved in 250 ml of dimethylformamide.’Addition of 7.5 g of sodium azide is

o

followed by stirring at room temperature for 1 hour. The reaction solution is exiracted
with water and ethyl acetate, and the organic phase is washed twice with saturated
sodium chloride solution, filtered through a little silica gel and concentrated. The
residue is purified by flash chromatography (n-heptane/ethyl acetate) to result in
11.1 g (81% yield) of azide 2 as colorless oil, which solidifies on prolonged standing.
TLC (n-heptane/ethyl acetate 2:1). Ry = 0.4. C1gH23N30g (421.41). MS (M+H)" =
422.3.

Alternative synthesis of compound 2 via the glucosyl chloride

AcO

NaN,

1.5 g of 2,4,6-tri-O-acetyl-3-O-benzyl-alpha-D-glucopyranocsyl chloride (J. Org. Chem
(1997), 62(9) 2832-46) are reacted in analogy to a synthesis of the glucosyl bromide.
The reaction temperature must in this case be raised to 60°C. 1.3 g (86%) of azide 2

are obiained.

Svynthesis of compound 3:
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- viral diseases and infections 10 - lypodystrophy and lipodystrophic
conditions, also for treating adverse drug effects (e.g. after takingp

WO %ﬁ@ﬁf@éﬁ%ﬁs for treating HIV or tumors) - myopathies and I.’&Jl 2007/009393
myopathies (such as carnitine palmitoyltransferase | or Il deficiency) 15
The prepagation of some examples is described in detail below; the other
compounds gf the formula | were obtained analogously: Experimental

ACO"AcQ-ACO0 AcO ONaN3 O\00BrNs AcOAcO 12 15.09(32.7
mol) o%c fomid¥ T (Eur. J. Med. Chem, (1996) 31, 557-574) are
dissolved’in 250 ml of dimethylformamide. Addition of 7.5 g of sodium
azide is 5 fgllowed by stirring at room temperature for 1 hour. The reaction
solution is extracted
8.8 g (20.9 mmol) of azide 2 are dissolved in 100 mi of methylene chloride and 2 ml

of triethylamine. Addition of 300 mg of 10% palladium on activated carbon is
followed by hydrogenation under a pressure of 4 bar of hydrogen for 1 hour. The
catalyst is removed on a little silica gel, and the silica gel is washed with ethyl
acetate. The solution is concentrated until crystallization starts. In total, 6.2 g of
crystalline solid 3 are obtained (83% vyield). TLC (ethyl acetate). Ry = 0.2. C1gH25NO;
(395.41). MS (M+H)" = 396.3.

Svnthesis of Example 1:

O\\S/,O
“““ —
~y _ Triphosgene
OH ”
H.N ' 4

900 mg of triphosgene are dissolved in 10 ml of methylene chloride. A solution of
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with water and ethyl acetate, and the organic phase is washed twice with
saturated sodium chloride solution, filtered through a little silica gel and

. The residue is purified by flash chromatograB@r P2007/009393
(n-heptane/ethyl acetate) to result in.1 g (81% yield) of azide 2 as

3.0 @Y IRFRA 'WEH%E%'%@%%%PN’@E ISiBAA N Dl o fmethﬂylene
(n- heptane/ethyl acetate 2:1). R 9H?2 N303 (421. 41) MS (M+H

chIondamze@dAﬁ@mwggﬁﬁtmmwmemnﬁéa@mcsgwcm@rmwrse of 20
mmut%%oﬁ?&slﬁozré%é\%%%&%@ @r%%?‘u}kdﬁﬁ%ﬁaﬁséz éo% 329

6-tri-O-acetyl-3-O-benzyl-alpha-D-glucopyranosyl chloride (J. Or
(7.0 !Bh“eirh qflegiiness (@) 2839463 2te iaswe andlogy @ ﬁlsﬂmmms:bfqﬁée is

slowlg 4E8Y BEOPI:. THE IESHEN IEBRRIE MLE ihedn R wininef 8

mMinute® MWB@@WE@QG@MO@Q@J@@M&a sxdaimofd:bewwwalm giga gel
lye lQFi

ona QB SLar e AT DAY, T T B a0 o

methaoh/agd &mbm‘lé %Ho@e@by]wwbg@m@’nmathadermm&ssmeecﬁddb@r After

30 mPé C%fQHS'}FIBE&oW)&Smﬂ& Ayl E%Ee 9.9 ('J'%%\/?H‘E?Lﬂ%'%ﬁnd%‘f’xol

Ica gel'i1s' washed WI'[ thy acetate e solution is concentra
soiuugnmB@@mmtmt@daft'@ametéuests puwified by flash chromatography. Yield
4.72 g {(93%) of Ex. 1 as colorless solid. TLC (methylene chloride/methanol/conc.

ammonia 30/5/1). Re= 0.7. CagHz1NaOeS (725.91). MS (M + H)* = 726.38,

Example 2

Ex. 2

Example 2 is prepared starting from amines 3 and the di-n-butylaniline

(US 5.994.391) with triphosgene in analogy to the synthesis of Example 1, and Ex. 2
is obtained in 90% yield as a colorless solid. TLC (methylene
chloride/methanol/conc. ammonia 30/5/1). R: = 0.75. CypHs5N3058 (753.96). MS (M
+ H)" = 754.38.

Example 3
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crystalline solid 3 are obtained (83% yield). TLC (ethyl acetate). Rf = 0.2.
C19H25N08 (395.41). MS (M+H)' = 396.3. 10 Synthesis of Example 1.:

WO 2@,‘\@%% AcO Triphosgene O N OH 0 + AcO NH2 3 ﬁgﬁlﬁ&@ﬁlﬁlﬂ%%
\nHO N jaD AcO N HI ~OH AcO%5H NaOMe OO HN\I 0:) OHN\I
AcO HOHO H~O Ex. 1 5 9@9 mg of triphosgene are dissolved in 10 ml of
methylene chloride. A solution'gf WO 20081058628 PCT/EP2007/009393

45 3.0 g (7.6 mmol) of aftikg N-ethylmorpholine in 20 ml of
W ene chloride is g tion at room temperature
0 e colige OFRP s.Lhis is followed by stirring for 1 hour, and

then a solutionpf 3/0 g (7.0 mr_ﬁol) obahiline 4 (US 5,994,391), dissolved

in 20 m&t methylene chloridé; g 5 slowly added dropwise. The reaction
heﬁlﬁ af rther 30

N/& Ex. 3

Synthesis of the dibenzviglucos-1-amine building block 8:

[ o

TES/BF,OEt, HO, Pyr/AC,O
Ej O .
z N
HO ?
. 7
[
AcO,
Pd/C, H,
O
NH,
8 9

1.36 g (3.55 mmol) of benzylidene derivative 6 (Terahedron Letters (1999), 40(3),
547-549) are dissolved in 35 ml of methylene chloride and 7 mi of triethyisilane
(ABCR). After addition of 1 ml of boron trifluoride etherate, reaction is allowed to take
place at room temperature for 30 minutes. The solution is then washed with
saturated sodium bicarbonate solution, filtered through a little silica gel and

concentrated. The residue is purified by flash chromatography (n-heptane/ethyl

acetate) to result in 1.13 g (83% vield) of azide 7 as colorless oil, which solidifies on

prolonged standing. TLC {n-heptane/ethyl acetate 1:1). Ry = 0.4. CagH23N305



minutes. Washing twice with sat. sodium chloride solution, filtering through
silica@g% and concentrating result in 7 g of crude product 5. This is
WO 20080886480 ml of methanol, and 2 ml of 1 M sodium PCT/EP2007/009393
methanolate/methanol solution are afifled. After 30 minutes, the reaction
(385.%%!%@%9&!%599%@@,@& mi qf_ 0.5 M HCL/methanol 10 solutiqn and
concentrated. The residue is purified by flash chromatography. Yield 4.72
g (93%) of Ex. 1 as colorless solid. TLC (methylene
svniifBside/methanal/cenc. ammonia 30/5/1). Rf= 0.7. C38H51N309S
= (7257971). IVISIE%VI +H)+ =726.38. Example200 S HONHOH OOO
HN I Ex.2 HO H 0 15 Example 2 is prepared starting from amines 3 and
tzdg’ b ilig 4 5‘1& ith-triph e | | :
5 112 thesis o&%{ 62§<}a(gn?(§ng fﬁ easrﬁﬁdg E?(w iiﬁ oﬁaﬁeﬁﬁ%@)j%i%ﬂ? 25%@0#& ggstlc
anhygpiie. e gnkigleisseatcd@iddmefbadoioors aachthenis30jaRid=under

gt 85&@%@%§%*§W§§%@*%8ﬁﬁé§%f?iﬁﬁa%ﬁﬁ%ﬁ%ﬁéfé%%fhvi

aceta€) to result in 1.2 g (88% yield) of azide 8 as colorless oil. TLC (n-
heptane/ethyl acetate 2:1). Ry = 0.5. CoqH27N307 (469.50). MS (M+NH,)™ = 487.21.

10

Synthesis of compound 9:

1.2 g (2.55 mmol) of azide 8 are dissolved in 30 ml of methylene chloride and 1 mi of
triethylamine. Addition of 35 mg of 10% palladium on activated carbon is followed by

15 hydrogenation under a pressure of 4 bar of hydrogen for 1 hour. The catalyst is
removed on a little silica gel, and the silica gel is washed with ethyl acetate and
concentrated. The residue is purified by flash chromatography (n-heptane/ethyl
acetate) to result in 1.07 g (95% yield) of glucose-1-amine derivative 8 as colorless
oil. TLC (ethyl acetate). Ry = 0.2. C4H2gNOy (443.50). MS (M+H)" = 444.32.

20

Example 3

Ex. 3

Example 3 is prepared starting from amines 9 and the aniline 4 (US 5.994.391) with
25  triphosgene in analogy to the synthesis of Example 1, and Ex. 3 is obtained in 80%

yield as a colorless solid. TLC (methylene chioride/methanol/conc. ammonia



10

15

20

25

Synthesis of the dibenzylglucos-I-amine building block 9: O\0 OO0
TES/BF30Et2 HO Pyr/Ac20 00 OHON31/HON3 67 AAp Pd/C, H2

WO 2908/B5RESBN3 AcO NH2 5 8 9 1.36 g (3.55 mmol) of benRRddGE2007/009393

derivative 6 (Terahedron Letters (196 ), 40(3), 547-549) are dissolved in
100/738)R AL Brefftriene Aeda sl danhakliory iajens (ARER). After

addition of 1 ml of boron trifluoride &thera e, reaction is allowed to take 10

place at room temperature for 30 minutes. The solution is then washed

ith 4S ted sodium bicarbonate solution, filtered through a little silica

Exangﬁg%]éngﬁlgc?rlcentrated. The residue is purified by flash chromatography

(n-heptane/ethyl acetate) to result in 1.13 g (83% vyield) of azide 7 as

colorless oil, which soligifigs on prolonged standing. TLC (n-heptane/ethyl

acetate_1:1). Rf = 0.4. CZhH23N305 WO 2008/058628 0.0

/ 35.42). MS (M+NH4)+ = 40321. Synthes;

Aimc diol 7 aref‘ﬂissof\))gaqn 15

then congentxated under high vacyu _.Jhe tesidueis i  OH
natagraphy (n-hepta'H@/tet yl ace; 2

Fhy . 5
88% yie f azide 8 as colegless oil. TLC (n-_hée
:1). Rf 5D.5. §24H27N307 (469.50). @ H438

Ex.5

50.0 g (68.9 mmol) of Example 1 are dissolved in 500 mi of pyridine and, after
addition of 17 g of pyridine-suifur trioxide complex, stirred at 60°C for 30 minutes.
Addition of 400 mli of methanol is followed by concentration in a rotary evaporator.
The residue is evaporated once more with 300 mi of methanol and then purified by
flash chromatography. Yield 38.4 g (68%) Ex. 4 as ammonium salt. TLC (methyiene
chloride/methanol/conc. ammonia 30/5/1). Re = 0.4. C3sH5:N3012S2 x NH; (823.00).
MS (M + H)" = 804.21.

As byproduct, 4.0 g (7%) of disulfate Example 5 are obtained as diammonium salt.
TLC (methylene chloride/methanol/conc. ammonia 30/5/1). Ry = 0.1. CagH51N301533
x 2NHj3 (920.08). MS (M + H)™ = 886.45,

This disulfate can also be obtained as main product if twice the amount of sulfur

trioxide complex is used.

Further prepared salts of Example 4.

Preparation of the potassium salt

8.3 g of Ex. 4 (ammonium salt) dissolved in 150 ml of methanol are, together with
200 g of potassium-laden Amberlit [R120, stirred vigorously at room temperature for

one hour. The ion exchange resin is then separated off and washed twice with

methanol. The solvent is evaporated, and 9 g of crude product are obtained. This is
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Synthesis of compound 9: 1.2 g (2.55 mmol) of azide 8 are dissolved in 30

ml of methgllene chloride and 1 ml of triethylamine. Addition of 35 m% of
WO %Q%’Bgﬁg #im on activated carbon is followed by 15 hydrfg@ﬁéﬁgﬁ 07/009393
under a pressure of 4 bar of hydrogé’r?for 1 hour. The catalyst is removed

dissoRfed IHURSHEaraak @Rd dne fiiga ael s wasaec-with ethyrRteirteAifhotassium

concentrated. The residue is purified by flash chromatography
salt Ex-Hepraimgapeioetaatetedt th (il ggosvpgsitiyor crystaliize out
overrg%ﬁoaﬁefaﬁﬂm@?iggfé\fﬁ?ﬂeﬁ %%ngﬁﬁ iﬂ‘!}uﬁh@r@hé"&ﬁﬁf%@o& 5 of
072. C24H29N07 (443.50). MS (M+H)"' = 444.32. 20 Example 300 S /-\0
potaggimy salbb Bx 04HN 29 OBX 3¢imeprd andit s ief srdpareld evanidgiaom single
ines ili 943 ' i i
oy o B e TR 2R ke
and sieledesesutitty T C by inglelinsdel Kaduablictie. ammonia WO
2008/058628 PCT/EP2007/009393 48 100/7/1). Rf = 0.5. C45H57N309S
(816.03). MS (M + H)+ = 816.48. Example 4and 50110 0S:~0O\O ,0-
Preparatenspd ez 48t SO 0 0; O N

1.1 g of Ex. 4 (ammonium salt) are dissolved in 11 ml of water (yellowish clear
solution) and admixed with a solution of 120 mg of zinc chloride in 13 mi of water.
The precipitate which separates out spontaneously is stirred for a further 2 hours at
room temperature and then filtered off with suction. Crystalline zinc salt (977 mg
88%) Ex. 4 is obtained.

Preparation of the calcium salt

In analogy to the preparation of the zinc salt, a voluminous precipitate of the calcium
salt is obtained after addition of a solution of 85 mg of calcium chloride in 13 mi of
water, which precipitate proves difficult to filter off with suction and is hydroscopic
(937 mg, 85%).

Preparation of the magnesium salt

In analogy to the preparation of the zinc salt, a colorless precipitate of the
magnesium salt is obtained after addition of a solution of 72 mg of magnesium

chloride in 11 ml of water, which magnesium salt is hydroscopic (977 mg, 89%).

Example 6



HO ~OH NH4 O-S-OiOH OHN\/11 N~Ex4000HN\04 Ex.5 HOH
O HO H 50.0 g (68.9 mmol) of Example | are dissolved in 500 ml of
WO 200%iRa8848 after addition of 17 g of pyridine-sulfur trioxid& €Jifa007/009393
stirred at 60C for 30 minutes. 10 Adéfgon of 400 ml of methanol is
followed by concentratlgﬁ i a rotary evaporator. The residue is
evaporated once maore wih 300 ml of methanol and then purlfled by flash
chrom to@raphy field ;
methbl RS
C38H51N3 2 2 X NH3(82?o(pp) MS (M + H)+ = 804 21. 15 As
byprddfict (7%) gt tisulfate Example 5 are obtained as diammonium
salt TL (m hy gne |de/methanoI/conc ammonia 30/5/1). Rf = 0.1.
X 2N 3 (928,08). MS (M + H)+ = 886.45. This disulfate
an also,_rga ob neg as main product if twice the amount of sulfur trioxide
complex is used 20 Further prepared salts of Example 4. Preparation of
the potassium salt 25 8.3 g of Ex. 4 (ammonium salt) dissolved in 150 ml

of methanol are, together with 200.g of p tassmm laden Amberllt IR120,
Exargpifed G GsRRR o PR el TG B HblR ZreAA e iange

synttiesis ietiebegraratsdeibiant waserhyicesvinomatiaaaluihgasobent

is evaporated, and 9£ of crude product are obtained. This is WO

Exarpplesfoaiso B ping iz b bboTMRIBEE S RESS g iHRAe tRosEnRITHARBIZRE/5/1)-
R¢= Oiged with.AaOmEotethianisd. 5@) ofsotpssiyny salidayd having a

melting point of 220C (with decomposition) crystallize out
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overnight at room temperature. By slow crystal growth from a solution of
2.5 of potassium salt Ex. 4 in 50 ml of methanol and 100 ml of ethanol
WO %89@4‘%%9%) single 5 crystals are obtained, with the aid ofREhIdRT2AGL/C09393
possible to confirm the structure ané%tereochemistry of Ex. 4 by single
Clainsgystal X-ray structure. Preparation of the zinc salt 10 1.1 g of Ex. 4
(ammonium salt) are dissolved in 11 ml of water (yellowish clear solution)
and admixed with a solution of 120 mg of zinc chloride in 13 ml of water.
1. Thedyegpilatewiichreepaiates out spontaneously is stirred for a further 2
hours at room temperature and then filtered off with suction. Crystalline
zinc salt (977 mg 88%) Ex. 4 is obtained. 15 Preparation of the calcium
salt In analogy to the preparation of the zingsalt, a voluminous precipitate
of the calcium salt is obtained after additi?gﬂf of a solution_of 85 mg of
calcium chloride in 13 ml of 20 .i'- wHich pkecipitate proves difficult to
filter off with suction and is hydrosg 86%). Preparation of
the magnesium salt 25 In anafpgy t ¢
colorless precipitate oﬁgeR@a@neSium salt is obtdined after addition of a
solution of 72 mgxf magnesium chlorjde 11 ml of water, which
magnesium sal%'éf_.h Stepic %7 o). Example 6 30 WO
2008/058628 PCTIEP2007/D09 50000 S NH4 0;S,0 HOOH 0

HNOOEx.6 R3 X 5
R3" o5 R2
[
in which the meanings are
X O, NH, CH; or a bond;

R1 (C4-Cg)-alkyl;

R2, R2', R3, R3, R4, R4’, R5, R5' independently of one another H, Cl, Br, |, OH,
-(CH2)-OH, CF3, NOg, N3, CN, S({0),-R6, O-S(0),-R6, (C+-Cg)-alkylene-
S(0)p-R8, (C4-Cp)-alkylene-0-5(0),-R6, COOH, COO(C+-Cg)alkyl,
CONH,, CONH(C1-Cglalkyl, CON[(C-Cslalkyi]z, (C4-Cg)-alkyl, (C2-Cg)-
alkenyl, (C»-Cg)-alkynyl, O-(C4-Cg)-alkyl, where one, more than one, or
all hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, -(CHz)-phenyl, -(CH,),-phenyl, O-phenyl, O-(CH,),-phenyl,
-(CH3)-O-(CH:)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, CI, Br, [, OH, CF3, NO,, CN, OCF3;, O-(C4-Cg)-alkyl,
(C+-Cg)-alkyl, NHy, NH(C4-Cs)-alkyl, N{(C+-Cs)-alkyl)z, SO,-CH;, COOH,
COO-(C+-Csg)-alkyl, CONH;;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the
meaning of -O-(CHz)y-phenyt or -(CH;}-O-(CH,)-phenyl, where the
phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH, CFj,
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HO H Example 6 is prepared starting from 105 mg of Example 2 in
analogy to the synthesis described for Example 4, and 67 mg (65%) of

WO 200818aR4&alt of 5 Example 6 are obtained. TLC (methyldie T/EP2007/009393
chloride/methanol/conc. ammonia 3®/3/1). Rf= 0.45. C40H55N3012S2 x

NH3 (85]-6) + H) 4= 834. 2008/ Ay
PCTIERIDS oA 5 Qi T et astha RH i ar LG 2o
R1 R5'REMERAKERM SGNREXA0GHRL G2(Gr-Whiehtie Giebitipgs
are X 0, NH, CH2 or a bond; 10 R1 (Ci-C6)-alkyl; R2, R2', R3, R3', R4,
R4', R5, R5' independently of one another H, CI, Br, I, OH, -(CH2)-OH,

R6  CF3, NOR 8, (CNCa[@)RyRBIHD, SO FiaHalkyC 6 (dlkyeseal kB )5(0)
-R6, (C1-C6)-alkylene-O-S(O) -R6, COOH, COO(C1-C6)alkyl, CONH2,
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C1-C6)-alkyl, (C2-C6)- alkenyl,

n  (C2-C6)-alkyriyl 508(C1-C6)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine; phenyl,
-(CH2)-phenyl, -(CH2) phenyl, O-phenyl, O-(CH2)m,-phenyl, 20

m  -(CH2)-G+(HR)f phenyl, where the phenyl ring may be substituted one

p 0,12

and the pharmaceutically acceptable salts thereof.

2. A compound of the formula | as claimed in claim 1, in which the meanings are
X O, NH, CH; or a bond;
R1 (C1-Ce)-alkyl;

R2, R2', R3, R3, R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH,
-(CH2)}-OH, CF3, NOg2, N3, CN, S(0),-R6, (C4-Cg)-alkylene-S(O),-R6,
COOH, COO(C+-Cg)alkyl, CONH,, CONH(C+-Cg)atkyl, CON[(C+-Csg)-
alkyl],, (C1-Ceg)-alkyl, (Co-Cg)-alkenyl, (Ca-Cg)-alkynyl, O-(C4-Cg)-alkyl,
where one, more than one, or all hydrogen(s) in the alkyl radicals may
be replaced by fluorine;
phenyl, -(CHz)-phenyl, -(CH:).-phenyl, O-phenyl, O-(CH:)n-phenyt,
-{CH3)-O-(CH2)m-phenyt, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF;, NO;, CN, OCF3;, O-(C4-Cg)-alkyl,
(C+-Ce)-alkyl, NH2, NH(C4-Cg)-alkyl, N((C4-Cg)-alkyl),, SO,-CHs, COOH,
COO-{C-Cg)alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4", R5, RS has the
meaning of -O-(CHz)n-phenyl or (CH,)-O-(CH.)m-phenyt, where the
phenyl ring may be substituted one to 3 times by F, Cl, Br, |, OH, CF;,
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to 3 times by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, 0-(C1-C6)-alkyl,
(Cl—Cp%)-alk l, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,

WO 208805 Z%)-(Cl-CG)-alkyl, CONH2; where always at leadt6riéEd487/009393
radicals R2, R2', R3, R3', R4, R4', RB3R5' has the 25 meaning of

o AR R IR RS MGF A, BB 2ty

may be substituted oné’to : CF3,'WO
2008/0586£8 LeraikpRoc7Redits FNOLON: (O CEs)-akd1CC8 Y Hiky !,
(C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, S02-CH3,
COOH, COO-(C1-C6)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,

R6  NH(C1-B61 ks NGOBES)-biksh) MHEG L 3-alk g, BH{(fniCe-alkel)s, 6;
10 p 0, 1, 2; and the pharmaceutically acceptable salts thereof. 2. A
compound of the formula | as claimed in claim 1, in which the meanings

N are 15 X203NH,5CH2 or a bond; R1 (C1-C6)-alkyl; 20 R2, R2', R3, R3,
R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH,
-(CH2)-OH, CF3, NO2, N3, ON, S(O)P R6, (C1-C6)-alkylene-S(O)P R®6,

m  COOH, OB @ ¥CH)blkyl, CONH2, CONH(C1-C6)alkyl, CON[(C1-C5)-
alkyl]2, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl,
where one, more than one, or all hydrogen(s) in the alkyl radicals may 25

P be repladsdb¥ifluorine; phenyl, -(CH2)-phenyl, -(CH2)"-phenyl, 0-phenyl,
O-(CH2),P phenyl, -(CH2)-O-(CH2),-phenyl, where the phenyl ring may
be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, ON, OCF3,

and by chaovpegyficaitylace)riple Rais NeEa-Ce6)-alkyl, N((C1-C6)-alkyl)2,
S02-CH3, COOH,

3. A compound of the formula | as claimed in claim 1 or 2, in which the

meanings are

X NH;

L

R1 (C+-Ce)-alkyl;

R2, R2', R3, R3', R4, R4', R3, R5' independently of one ancther H, Cl, Br, i, OH,
-(CH3)-OH, CF3, NOg, Ni, CN, S(0),-R6, (C4-Ceg)-alkylene-S(0O),-R6,
COOH, COO(C4-Cp)alkyl, CONH,, CONH(C1-Cg)alkyl, CON[{C1-Cg)-
alkyl], (C4-Ceg)-alkyl, (C,-Cg)-alkenyl, (C,-Cs)-alkynyl, O-(C+-Cg)-alkyl,
where one, more than one, or all hydrogen(s) in the alkyl radicals may
be replaced by fluorine;
phenyl, -(CH;)-phenyl, -(CHz),-phenyl, O-phenyl, O-(CH:z)-phenyl,
-(CHz)-O-(CHz)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Ci, Br, |, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,
(C+-Cs)-alkyl, NHz, NH(C4-Cs)-alkyl, N((C+-Cg)-alkyl)z, SO-CH3, COOH,
COO-{C-Cg)-alkyl, CONHy;
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30 COO-(C1-C6)-alkyl, CONH2; where always at least one of the radicals
R2, R2', R3, R3', R4, R4', R5, R5' has the meaning of -O-(CH2)m phenyl

wo WQ@QW(CHZ)m phenyl, where the phenyl ring may b §R4ERQ71009393
one to 3 times by F, Cl, Br, |, OH, CP$, WO 2008/058628

wher& 9%%%%5@%05&5'%!% Qé:'ﬁZOR@JR%GHkﬂA' R5. R5' has the
(C1-C6)-alkyl, NH2, NH(C1-C5)-alkyl, N((C1-C6)-alkyl)2; S02-CH3,
COOH, mesnigiat 6Pkl GORERYIRE - D Qadoyakannshere the
NHICL GO QNG CELAIURIS bRs o fnfis BV 208 § 618,

p 0, 1, Z; and the pharmaceutically acceptable salts thereof. 15 3.
compoul@of@he fekrald-He claimaliyh Jairkal-afky! il hidhitfe-Ce)-alkyl,
meaningg@ie X Nijk A0 RBICArEOralll RZoBAcRe RaikAAcOhR?:
R5' indegg‘f(e@lfden?s ofycﬁwé anc%therﬁ'—l, Cl, Br, T, OH?( - CI—F?)-Oﬁ,’ CE3, NO2,
N3, CN, S(O)P-R6, (C1-C6)-alkylene-S(O)P R6, COOH,
COO(CHCHplly! E%-'\é GG Ralkyl EAcCphikpakyll2,

R6 ) , i, Ky, 1%,
(C1-C5)-alkyl. (@ﬁ-cg -alrlﬂ(linyl, (QCZ-C%)-TaIk?}nyI, %-( ﬁ-és)?fdkﬁi? Giere
one, more than one, or all hydrogen(s) in the alkyl radicals may be

n replacedpyflyogng; phenyl, -(CH2)-phenyl, -(CH2)n-phenyl, O-phenyl,
O-(CH2)m phenyl, -(CH2)-O-(CH2)m phenyl, where the phenyl ring may
be substituted one 30 to 3 times by F, Cl, Br, I, OH, CF3, NO2, CN,

m OCF3, Oﬂ@l@@;glk@'], (C1-C5h)-alkyl, NH2, NH(C1-C6)-alkyl,
N((C1-C5)-alkyl)2, SO2-CH3, COOH, COO-(C1-C6)-alkyl, CONH2; WO
20081058628 PCT/EP2007/009393

p 0,1, 2

and the pharmaceutically acceptable salts thereof.

4, A compound of the formula | as claimed in claim 2 or 3, in which the

meanings are

X NH;
R1 (C1-Cg)-alkyl;
R2, OH;

R2' H;

R3, R3', R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH, -(CH,)-OH,
CF3, NOg, N3, CN, 5(0},-R8, (C+-Cg)-alkylene-5(0),-R6, COOH,
COO(C1-Ceglalkyl, CONH,, CONH(C+-Cslalkyl, CONJ(C+-Cg)alkyllz,
(C1-Cs)-alkyl, (Co-Ceg)-alkenyl, (C,-Cg)-alkynyi, O-(C1-Cg)-alkyl, where

one, more than one, or all hydrogen(s) in the alkyl radicals may be



10

15

20

25

30

54 where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5,
R5' has the meaning of -O-(CH2)m phenyl or (CH2) -O-(CH2)m p hen l,

WO 2008/ %88 28nhenyl ring may be substituted one to 3 times bfﬁTﬁ@O@?IOOQSQS
OH, CF3, NO2, ON, OCF3, O-(C1-G#)-alkyl, (C1-C6)-alkyl, NH2,

NH(Cl 6)-alkyl)2, SO2-CH3, COOH,
COO-(C q%%%@”i@% R6 H, OH, (C1-C6)-alkyl, NH2,
NH(C1- QBWw(WMNhlﬂwﬂz)ﬂ phanyl, ©-whayvin @: Sy - Bey,

s RS IR NP s

meanindge aréresbNH; CRlE(Cl Ob)- dlkyl; NGRENOBIRZ, B- @3 -R3-alkyl,

R4, R4',\R5 d f th H

o557 s N N S B G alies e coom

-R6, CODPO-CL 66 Re) AMYNBOHNH2, CONH(C1-C6)alkyl,

CONJ(C1-C6)alkyl]2, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

O-(C1-Ce6)-alkyl, where one, more than one, or all hydrogen(s) in the alkyl
whermaiwgmymwwmmmslsﬁﬁlmwﬁm@%% SR5répladhd Byeaning

gﬁgggf CH(r(l: % FBI}Z‘)n phéng/ﬁg_‘sz)e?gaﬂq Egrﬂgwéwn%ﬁma%enw "

substltuﬂ@@bb@ soiBtitutadinne tol, Blimeo by EFG).NID2, O, GEENO:, CN,
O-(C1-C8:#KYh(C.-Co)-alkyl, (C1-Cs)-alkyl, NHz, NH(C+-Ca)-alkyl, N((C-Cs)-
alkyl)s, SO,-CHs, COOH, COO-(C1-Cs)-alkyl, CONH;:

R6 H, OH, (C4-Cq)-alkyl, NH2, NH(C+-Cg)-alkyl, N({C+-Cs)-alkyl)z;
n 2,3,4,5,6

m 1,2,3, 4, 5,6

P 0,1, 2;

and the pharmaceuticaily acceptable salts thereof.

5. A compound of the formula | as claimed in claim 1, in which the meanings are
X NH;
R1 (C4-Ce)-alkyl;

R2, R2', R3, R3', R4, R4' independently of one another H, CI, Br, 1, OH, -(CH3)-OH,
CF3, NO2, N3, CN, S(0O),-R6, O-5(0),-R8, (C+-Cg)-alkylene-S(0),-R6
(C+-Cs)-alkylene-0-5(0),-R6, COOH, COO(C4-Cglalkyl, CONH,,
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5 (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,
COOH, COO-(C1-C6)-alkyl, CONHZ2; where always at least one of the

WO 208%/8/R8R3ABR3", R4, R4', R5, R5' has the meaning of -O-(EQZYREHKR/009393

or -(CH2)-O-(CH2)m-phenyl, where fife phenyl ring 10 may be substituted

Cr.cor A RIE T EHGTB D S U B

COOH, (@@Oaa@ik@wﬁawm%ﬂ%@memwr(@me@ Hileyl aWE20r all

209 0, 1V S nb it AUl cele A28 B ol i ™,
compowf&@Mhd@dﬂmtﬂﬁfb!&d cldiiier-phetairh @ WWMFQH@HE)&HWWV[

e N 1) A 0 B S50 5 APl v

R6, O-S(OJRiMes (QAFCEkdltyletd-5CHR NE)..(Ch.CBTBklk(E«G-Stakyl,

P CTERSOTO0RYS Cb CONRICEC IO CONTET CRjaRslCHe COOH

(C1-C6)dMyk( QEZS@BQJ&WBGQNWIZ -C6)-alkynyl, O-(C1-C6)-alkyl, where
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2)n-phenyl, O-phenyl,

R5, RS (ioHpengastylobo(eHRieth4CH2)E P hetH, Wiar<Siie) pRényD iRt

o-(cr-ony argt T S TR £ S R e KR R SR

SO2-CHZPOUOH; s oY - @2 M%) -&AKIN IONBR)alkyl, CON[(C+-Cs) aikyi
(C4-Cs)-alkyl, (Co-Cg)-alkenyl, (C,-Cg)-alkynyl, O-(C4-Cq)-alkyl, where
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine;
phenyl, -(CHz)}-phenyl, -(CHs)-phenyl, O-phenyl, O-(CH:)m-phenyl,
-{CH2)-O-(CHz)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, CI, Br, |, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,
(C+-Cg)-alkyl, NHz, NH(C+-Cg)-alkyl, N({C1-Cg)-alkyl)y, SO,-CHs, COOH,
COO-(C4-Cg)-alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the

R6

meaning of ~-O-(CHz)m-phenyl or -(CH3)-O-(CHy)m-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Ci, Br, |, OH, CF;,
NO;, CN, OCF;, O-(C-Cg)-alkyl, {C1-Cs)-alkyl, NH,, NH(C+-Cg)-alkyl,
N{(C+-Cs)-alkyl)y, SO,-CH3, COOH, COO-(C+-Cg)-alkyl, CONH;;

H, OH, (C4-Cg)-alkyl, NH,, NH(C+-Cg)-alkyl, N({(C+-Cg)-alkyl),;

2,3, 4,5, 6;

1,2,3,4,5,6



10 R5, R5' independently of one another H, -(CH2)-OH, CF3, S(O)P R6,
O-S(O)P R6, (C1-C6)-alkylene-S(O) -R6, (C1-C6)-alkylene-O-S(O) -R6,
WO 2008/P586280(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, PCT/EP2007/009393
CON[(C1-C6)alkyl]2, (C1-C6)-alkyl,3€2-C6)-alkenyl, (C2-C6)-alkynyl,
O-(C1-Cg)-alkyl, where one, more than one, or all hydrogen(s) in the alkyl
radicals may bé 15 replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2)
phenyl, O-phenyl, O-(CH2)mphenyl, -(CH2) -O-(CH2)mphenyl, where the

o e R A e B o N2, ni1-Co)-ay.

N((C1-C6)-alkyl)2, SO2-CH3, COOH, 20 COO-(C1-C6)-alkyl, CONH2;

6. W © %rﬁ%i&agﬁ%tfoﬂ%ﬂ%c%%% ey or%ﬂ% &FM ’tﬁé m%gpmgs are

Where the phenyl ring may be substituted one to 3 times by F, CI Br, I,

x  OH, CFé\é%E NO2, ON, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2,
NH(C1- alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,
COO-(C1-C6)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,

R1 NH(C1- %@%gé@yﬁ%@l C6)-alkyl)2; 30n2,3,4,5,6;m1, 2, 3,4,5, 6;
WO 2008/ CT/EP2007/009393 57 p 0,1,2; and the
pharmaceutically acceptable salts thereof. 5 6. A compound of the formula

R? |l as claua in claim 5, in which the meanings are X NH; R1

" (C3-C6)-alkyl; 10 R2, OH; R2'H; 15 R3, R3', R4, R4' independently of
one another H, Cl, Br, I, OH, -(CH2)-OH, CF3, NO2,

R2' H;

p

R3, R3', R4, R4' independently of one another H, Cl, Br, |, OH, -{CH)-OH, CF3, NO,,
Ns, CN, S(0),-R6, O-S(0),-R6, (C+-Cs)-alkylene-S(0),~-R6, (C4-Ceg)-
alkylene-0-S(0),-R6, COOH, COO(C-Cglalkyl, CONH,,
CONH(C4-Ceg)alkyl, CON[(C+-Cs)alkyl]z, (C1-Cg)-aikyl, (C2-Cs)-alkenyi,
(C,-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, -(CH,)-phenyl, -(CHz)-phenyl, O-phenyl, O-(CH.)n-phenyl,
-(CH2)}-O-(CH2)y-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, O-(C¢-Cg)-alkyl,
{C+-Ceg)-alkyl, NHz, NH(C4-Cp)-alkyl, N({(C4-Cg)-aikyl),, SO,-CH3, COOH,
COO-(C4-Cs)-alkyl, CONH;

R5, R5' independently of one another H, -(CH;)-OH, CF3;, $(0),-R6, 0O-S(0),-R6,
(C4-Ce)-alkylene-S(0),-R6, (C1-Cg)-alkylene-0O-S(0),-R6, COOH,
COO(C+-Celalkyl, CONH,, CONH(C4-Cg)alkyl, CON[(C+-Cg)alkyl]z,
(C+-Ceg)ralkyl, (C,-Cs)-alkenyl, (C,-Cg)-alkynyl, O-(C-Cg)-alkyl, where
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine;
phenyl, -(CHz)-phenyl, -(CHz).-phenyl, O-phenyl, C-(CHg)m-phenyl,
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N3, ON, S(O)P R6, O-S(O)P R6, (C1-C6)-alkylene-S(O)P R6, (C1-C6)-
alkylene-O-S(0O) -R6, COOH, COO(C1-C6)alkyl, CONH2,

WO 2608(pf8928 6)alkyl, CON[(C3-C6)alkyl]2, (C1-C6)-alkyl, (CELHERREAYI009393
(C2-C6)-alkynyl, O-(C1-C6)-alkyl, wi¥ére one, more than one, or all 20

hyd [ Ikyl ical fluarine:
P e S P TS St o
-(CH2)-0-BCH3miphEnd| vidnele(it prani Gnglhaybe substititdés: batky!,

to 3 times by K, Laly O 3~NQ F3, 0-(C1-C Iyl
(C1-C6)-al &ﬁ%ﬁﬁlﬂ“&e 1".'8%55&'9“? , ﬁ?@%%a@@l%ﬁgﬁ? Hs, COOH,
COOH, 20Cd0(CrietndlyPEBAH2; R5, R5' independently of one
another H, -(CH2)-OH, CF3, S(0) -R6, O-S(O) -R6,
(C1-C6)-alkylene-S(O) -R6, (C1-C6)-alkylene-O-S(O) -R6, COOH,

where aiBags at Gaik/breOK H2, B aNHERE ORI, CBNFRE LR jais iz 8e:aning

L e

replacedhby theosines fibitay p neCta D-fimenyby- (€ 192) Bphle i) G pheN@,, CN,

O-(CH2 heRyl~WO 2! 058628 PCT/ 074 R 5 e
o) S S e A DRy o <ot /G0
to 3 tim@Kh SChRik, O @ HINOICoKpakRg, OQUIHzE)-alkyl,
(Ci-C6)-alkyl, NH2, NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2, S02-CH3, COOH,
COO-(Ci-C6)-alkyl, CONHZ2; 5 where always at least one of the radicals

R6 R3, R3'MRDRLACRE REINASNNR, MEHGRNE ofatoyl ONES ~Bhiealiyb;
-(CH2)-O-(CH2)mphenyl, where the phenyl ring may be substituted one
to 3 times by F, CI, Br, I, OH, CF3, NO2, ON, OCF3, O-(Ci-C6)-alkyl,

N (Ci-C6)-aky, N2 BNH(Ci-C5)-alkyl, N((Ci-C6)- 10 alkyl)2, S02-CH3,
COOH, COO-(Ci-C6)-alkyl, CONH2; R6 H, OH, (C,-C6)-alkyl, NH2,

NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2;
5, 6;

112)3§4! H EH

0, 1,2

and the pharmaceutically acceptable salts thereof.

7. A compound of the formula | as claimed in claim 5 or 6, in which the

meanings are

X

R1

R2,

R2'

R3, R3,

NH:

(C+-Co)-alkyl;

OH;

R4, R4' independently of one another H, Cl, Br, |, OH, -(CH,)-OH, CF3, NO;,
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n2 3,4,5,6;15m1,2,3,4,5,6; pO0, 1, 2; 20 and the pharmaceutically
acceptable salts thereof. 7. A compound of the formula | as claimed in

WO 208841058628 in which the meanings are 25 X NH; R1 (CI-CB$AilsR2R7/009393

OH; 30 R2' H; R3, R3', R4, R4' independently of one another H, Cl, Br, |,

R e e

alkyleneByBI@)H® F Q3ERHH, COOIC COSMKyICEBIKH2C OB NE (CDIBIC1-Cs)-

SERS e R s e e e T

alkyl radicé{s: rhay fisyie pracee dpdluvdne fiphewyle.(@HR) nlsage n(SHA Pe

phenyl, - ( -Q-(CH2)m phenyl, where the
phenyl r%@&%l%&ﬁéﬁﬁ%%@%ﬁg %ﬁndgg 38/:’F, Cl, Br, I, OH, CF3,
NO2, CRhOGF3{CHGroemdlkyC HO-OBpaty DN N HIE{ @ thalkrilenyl,

RS ncetShbat o SR Mo 11 Iy ot og B Etfiyg one

R6, (ClaChiiamikglbye=SEh)BRE, (HCoYaliien&®- SO RE;(CoCHHalky!,

(C1-Co\ St (e e (e O B g e F57°

one, motRalCaries)erlil NGdrditn(s) in the alkyl radicals may be

R5, RS independently of one another H, -(CH;)-OH, CFs, S(0),-R6, O-S(0).-R6,

(C+-Cg)-alkylene-S(0),-R8, (C4-Ceg)-alkylene-0-3(0),-R6, COOH,
COO(C4-Celalkyl, CONHz, CONH(C4-Cg)alkyl, CON[(C+-Cgalkyllz,
(C+-Cgl-alkyl, (Co-Cg)-alkenyl, (C,-Cg)-alkynyl, O-(C4-Cg)-alkyl, where
one, more than one, or all hydrogen(s} in the alkyl radicals may be
replaced by fluorine;

phenyl, -(CH;)}-phenyl, -(CHz),-phenyl, O-phenyl, O-(CH:)n-phenyl,
-(CH,)-O-(CHa)-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCF3, O-(C-Cs)-alkyl,
(C+-Cg)-alkyl, NHo, NH(C4-Cg)-alkyl, N((C1-Cg)-alkyl)p, SO-CHs, COOH,
COO-(C4-Cg)-alkyl, CONHy;

where always at least one of the radicals R3, R3", R4, R4', R5, R5' has the meaning

of -O-(CHz)m-phenyl or ~(CH;)-O-(CHy)m-phenyl, where the phenyl ring
may be substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN,
OCF3, O-(C4-Cg)-alkyl, (C4-Ce)-alkyl, NHz, NH(C+-Cg)-alkyl, N{(C4-Cs)-
alkyl)s, SO,-CH3, COOH, COO-(C4-Cg)-alkyl, CONHy;

und where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the

meaning of ${0),-R6, O-S(0),-R6, (C+-Ces)-alkylene-S(0),-R6 or
(C1-Ce)-alkylene-0O-5(0),-R6;

H, OH, (C1-Cg)-alkyl, NHz, NH(C-Cg)-alkyl, N((C1-Cs)-alkyl)a:

2,3,4,5,6
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replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2),-phenyl, O- phenyl
O- (CH2 henyl, -(CH2)-O-(CH2)m phenyl, where the phenyl r|n
done to 3 times by F, Cl, Br, I, OH, CF3, NOF€NE 009393
O- (01 C6)-alkyl, 20 (C1-C6)-alkyl, N#¥2, NH(Ci-C6)-alkyl,
N((C1-C6)-alkyl)2, S02-CH3, COOH, COO-(Ci-C6)-alkyl, CONH2; where
always at least one of the radicals R3, R3', R4, R4', R5, R5' has the
meaning! o -8 (€H2)Pa-phenyl or -(CH2)-O-(CH2)m-phenyl, where the
phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH, CF3,
NO2, CN, 25 OCF3, O-(C1-C6)-alkyl, (CI-C6)-alkyl, NH2, NH(Ci-C6)-alkyl,
N((C1-C8)-talkyl)2, S02-CH3, COOH, COO-(Ci-C6)-alkyl, CONH2; and
where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the
meaning of S(O) -R6, O-S(O) -R6, (Ci-C6)-alkylene-S(O) -R6 or

and thesuaacpuiealy 8Os PRD I SGRE themef(C,-C6)-alkyl, NH2,

R1

NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; n 2, 3, 4, 5, 6; WO 2008/058628
PCTIEP2007/009393 60 m1,2,3,4,5,6;p0,1,2; 5andthe
pHaAAEEUHRGIBf ﬁ&é@tﬁb@éeﬂ% eireed. 9. %prwmhﬁaermmngs are
as claimed in claim 1, in which the meanings are 10 X NH; R1

(C1-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5, R5' independently of one

another NHCI, Br, I, OH, 15 -(CH2)-OH, CF3, NO2, N3, CN, S(O)P R6,
O-S(O)P R6, (C1-C6)-alkylene- S(O)PR6, (C1-C6)-alkylene-O-S(O)p-R6,
COOH, COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,

CON[(C@@@@H@)’M; (C1-C6)-alkyl, (C2-C5)-

R2, R2', R3, R3, R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH,

-(CH2)}-OH, CF3, NOz, N3, CN, §(0),-R6, O-5(0),-R8, (C+-Cg)-alkylene-
S(0),-R86, (C+-Cs)-alkylene-0-S(0),-R6, COOH, COO(C+-Cg)alkyl,
CONH;, CONH({C4-Cg)alkyl, CON[(C+-Cs)alkyl]s, (C4-Cg)-alkyl, (C,-Cs)-
alkenyl, (C,-Cg)-alkynyl, O-(C+-Cs)-alkyl, where one, more than one, or
all hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, -(CH)-phenyl, -(CHs)-phenyl, O-phenyl, O-(CH,)~phenyl,
-(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO3z, CN, OCFj;, O-(C4-Ceg)-alkyl,
(C1-Cs)-alkyl, NHa, NH(C4-Cg)-alkyl, N((C4-Cg)-alkyl)z, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH;;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the

meaning of ${(0),-R6, O-S(0),-R6, {C4-Cs)-alkylene-S(0O),-R6 or
(C1-Ce)-alkylene-0-5(0),-R6 and another has the meaning of
-O-(CHz)m-phenyl or -(CH,)-O-(CH;z)n-phenyl, where the phenyt ring may
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF,,
0O-(C+-Cs)-alkyl, (C4-Cs)-alkyl, NH,, NH(C+-Cg)-alky!, N((C4-Cg)-alkyl)z,
S0O,-CHj, COOH, COO-(C4-Cg)-alkyl, CONH_;
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WO

R6

alkenyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl, where one, more than one, or
all hydrogen(s) in the alkyl radicals may be replaced by fluorine; 20
8%QQZ)-phenyl, -(CH2) phenyl, O-phenyl, O-(CH2)nPﬁ1E§ﬁ,2007/009393
-(CH2)-O-(CH2)mphenyl, where the %F‘lenyl ring may be substituted one
to 3 tim el B A&k 3, , G, 3 CA-Gf 1,
(C1-C6ﬁ|%4[ﬁ|§§b,§ ﬁh%@ﬂic@ﬁ%wﬁéﬁ(%@%ﬁy (2§1§]3 2%@@/
COOH, COO-(C1-C6)-alkyl, CONH2; 25 where always at least one of the
radicals B2gR2'5R8, R3', R4, R4', R5, R5" has the meaning of S(O) -R6,
0-S(0) -R6, (C1-C6)-alkylene-S(O) -R6 or (C1-C6)-alkylene-O-S(O) -R6
and another has the meaning of -O-(CH2)m phenyl or -(CH2)-O-(CH2)
-phenyl, wherg the phenyl ring may 30 be substituted one to 3 times by F,
Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, S02-CH3, COOH,
COO-(CHCp)malkyl, CONHZ; WO 2008/058628 PCT/EP2007/009393 61
R6 H, OH, (Ci-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; n 2, 3,
4,5,6;5m 1,2,3,4,5,6; pO0, 1, 2; and the pharmaceutically acceptable

and ﬁ%?ﬁﬁgmeﬂﬁagﬁg%}g;@gg@ Sfitbeforguyla | as claimed in claim 8, in

9.

X

R1

Rz,

R2'

which the meaning

NH; 15 R1 (C1-C6)-alkyl; R2, OH; R2'H; 20
R3, R3', R4, R4', R5, R5' independently of one another H, CI, Br, I, OH,

'(%F@ﬁ%éund of the formula | as claimed in claim 8, in which the meanings are
NH:
(C4+-Ce)-alkyt;

OH;

R3, R3, R4, R4', R5, R5' independently of one another H, Ci, Br, I, OH, -(CH5)-OH,

CF3, NOz, N3, CN, S(0),-R8, O-5(0),-R6, (C+-Cs)-alkylene-S{0),-R6,
(C1-Cg)-alkylene-0O-S(0),-R6, COOH, COO(C+-Cslalky!, CONHa,
CONH(C4-Cglalkyl, CON[{C+-Cs)alkyl]z, (C4-Ce)-alkyl, (C2-Cgs)-alkenyi,
{Co-Cg)-alkynyl, O-(C4-Cg)-alkyl, where one, more than one, or all
hydrogen(s) in the alky! radicals may be replaced by fluorine;

phenyl, -(CH2)}-phenyl, -(CH:)-phenyl, O-phenyl, O-(CHz)m-phenyl,
-(CH3)-O-(CH;)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, 1, OH, CF3, NO3, CN, OCF3, O-(C4-Cg)-alkyl,
(C4-Co)-alkyl, NHp, NH(C4-Cs)-alkyl, N({C+-Cg)-alkyl)z, SO2-CH;, COOH,
COO-{C-Cs)-alkyl, CONH;;

where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the meaning
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CF31 NO2, N3, CN, S(O)P R6, O-S(O)P R6, (C1-C6)-alkylene-S(O)P R6,
(C1-C6)-alkylene-O-S(0) -R6, COOH, COO(C1-C6)alkyl, CONH2,

WO %@Nﬂ%@ﬁ%ﬁ)mkw CONI[(C1-C6)alkyl]2, (C1-C6)-alkyl, (CPCHEARERYI009393
25 (C2-C6)-alkynyl, O-(Cl-C6)-aIkyI,6@here one, more than one, or all

hydrog ipthexsalkyl sagica be re riag; Vh o\
-(CH2)%%5%19?5?(%3;%-5%%@5@5%&%? é‘%ﬁ?fé’%ﬁ FENE,
-(CH2)-a 0B sHENytREd areopremybanbeapaning bétithid 6 bak:-phenyi
to 3 tim , (C1-C6)-al
(c1-ce)%-’zul|:<(§,ﬁ ﬁﬁ%%ﬂ?&%&)ﬁ v %(?Cc%qe eﬁi%%’z‘%”o%%ﬁ?”bﬂut@d
COOH, ccoB-{dires) ity CEEMH2Oh &7E aliVas @iNe8dt bndbftheCs)-alkyl,
radicals R3,R3' , Réy ' has i ( 8/8586
PCT/EP@dO%ggé%Sﬁﬁf’(??ﬁé%)E—%%%@Q@)W%?w%I%%)Q’ SeEH:, COOH,
(C1-C6) N Hhe-S{ra R e8P/ C6)- alkylene-O-S(0) -R6 and another
has the meaning of -O-(CH2)m phenyl or -(CH2)-O-(CH2),m-phenyl,
where the phenyl ring may be substituted one to 3 times by F, CI, Br, I,

R6  OH, CF8l bR (EnCaag] Nt MdjCatiys) 5 ol - Bbcatd -Rilkg)2;
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,
COO-(C1-C6)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,

N NH(C1-Gh)3altyB N{(C1-C6)-alkyl)2; 10n2,3,4,5,6;m1,2 3,4,5,6;
p 0, 1, 2; 15 and the pharmaceutically acceptable salts thereof. 10. A

compound of the formula | as claimed in claim 8 or 9, in which the
M meaningd.afeRFXNBE; R1 (C1-C6)-alkyl;

P 0,1, 2
and the pharmaceutically acceptable salts thereof.

10. A compound of the formula | as claimed in claim 8 or 9, in which the

meanings are

X NH;

R1 {C+-Ceg)-alkyl;
R2, OH;

R2' H;

R3, R3', R4, R4', R5, R5' independently of one another H, Ci, Br, I, OH, -(CH,)-OH,
CF3, NO2, N3, CN, 5(0),-R6, O-5(0),-R6, (C+-Ce)-alkylene-S(0O},-R6,
(C+-Ce)-alkylene-0O-S(0),-R6, COOH, COO(C4-Cglalkyl, CONHz,
CONH(C4-Cglalkyl, CON[(C+-Cg)alkyllz, (C4-Cs)-alkyl, (C2-Cs)-alkenyi,

(Co-Col-alkynyl, O-(C4-Cg)-alkyl, where one, more than one, or all
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25 R2, OH; R2' H; R3, R3', R4, R4', R5, R5' independently of one another
H, CI, Br, I, OH, -(CH2)-OH, 30 CF3, NO2, N3, ON, S(O) -R6, O-S(O)

WO 2008/058¢48 -alkylene-S(O)P R6, (C1-C6)-alkylene-O-S(OPREEP@0:1{/009393
COO(C1-C6)alkyl, CONH2, CONH(E3-C6)alkyl, CON[(C1-C6)alkyl]2,

one, mald T 0 Ll W OB Oy BT REBo8 TGl es

hydrogepite)ivl tHE Bk prsativhls Gidy)belrepldcedifiemybrPd Cobpnphenyl,

-(CH2)-ppeny, 1 QRBENY. O-(CHA) R
(o) T TR PACHATD Q1B s oo one
to 3 timde Bylimes|PRIF | HBrCF O MNEE CNCRCHS, OQEL-Ogftatiid)-Blkyl,

(C1-C6);alky, N alkyh, -ghkyl 2:6H3;

COOH, (gb%ﬁj(\'cﬂ@%"aﬁ A '&WQN%& %‘v@rﬁ@éﬁ%ﬁgggoﬂgﬁﬂé COOH,
radicals RAORE 1184 ) RKYREREhas the meaning of
(C1-C6)-alkylene-O-S(O)p R6 and another has the meaning of 10

-O-(CH2)m phenyl, where the phenyl ring may be substituted one to 3
whergragxays R Gagronoe (cradioais BRI, REH34RE 1RScRalkyay e 08)aning

e oy e O S R oS the g 8
NH(C1-e8)&kyinrenyt ayekglire phery| 4ing, ey de suBstiidedone to 3
PO, 1. 24ang PP premace ey rearpiatiapdie et 5 Hhidy, (1-Co)-

compound of the formula | as claimed in ofie or' more 6f claims
10, in wisikyltHéMmelihitfgs@sealkyl, N((C4-Ce)-alkyl)z, SO2-CHs, COOH, COO-

(C4-Ce)-alkyl, CONHz;

R6 H, OH, (C1-Ce)-alkyl, NH,, NH(C4-Cg)-alkyl, N({C4-Cs)-alkyl)z;
n 2,3,4,5,86;

m 1,2,3,4,5,6;

p 0,1, 2;

and the pharmaceutically accepiable salts thereof.

11. A compound of the formula | as claimed in one or more of claims 1 and 5 fo

10, in which the meanings are

X NH:

R1 (C+-Cp)-alkyl;

R2, OH:
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X NH; 30 R1 (C1-C6)-alkyl; R2, OH; WO 2008/058628
PCT/EP2007/009393 64 R2' H; R5' (C1-C6)-alkylene-O-S(Q

2-R6; 5
wo 2&@?&@% R4', R5, independently of one another H, Cl, r?l)!'féﬂ;2907/009393

R2'

R5'

-(CH2)-OH, CF3, NO2, N3, ON, S(8YP R6, O-S(0)P R,
(C1-C6)-alkylene-S(O) -R6, (C,-C6)-alkylene-O-S(O)P R6, COOH,
COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2,
(Cl—C6)L’é'IkyI, (C2-C6)-alkenyl, 10 (C2-C6)-alkynyl, O-(C1-C6)-alkyl,
where one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine; phenyl, -(CH2)-phenyl, -(CH2)"-phenyl, O-phenyl,
O-(CHZAfm=plaenryIqe1@)23QeHin-phenyl, where the phenyl ring may
be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, ON, OCF3,
O-(C1-C6)-alkyl, 15 (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,

R3, R B4-d8)-didmospenciapticodone aothechlds)-Bikyl, @itk CFa,

aays Rt OOmoE o adic A & AR B Rl RR SR B R,
meaning of -O-(CH2)m phenyl, where'the phenyl ring may be subStituted
one to 3902(% ke re-Er XK )8R, @@Qh\l@ég@@z@@)ﬂ%y& CONH,

500 s o B (e DU Bl CONER R H O (G 28y et

NH2, NikectCakmyl, N(E e jyhers ﬁ@@,s'ﬁ@,r%,tleewmmaﬁt\{,

5, 6; 30rRAldBemBMImareYisA RestPRBlP sals ShrE®by fluorine;
phenyl, -{CHz)}-phenyl, -(CH:),-phenyl, O-phenyl, O-(CH:)n-phenyl,
-(CH3)-O-(CHg)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Ci, Br, |, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,
(C+-Cg)-alkyl, NH2, NH(C4-Cg)-alkyl, N({C4-Cg)-alkyl),, SO,-CH3, COOH,
COO-{C4-Ce)-alkyl, CONHg;

where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the meaning

R6

of -O-{CH:)m-phenyl, where the phenyl ring may be substituted one to 3
times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, O-(C+-Cs)-alkyl, (C+-Cs)-
alkyl, NHz, NH(C4-Cg)-alkyt, N{(C+-Cs)-alkyl}s, SO,-CHj3, COOH, COO-
(C1-Cs)-alkyl, CONHz;

H, OH, (C4-Cs)-alkyl, NH2, NH(C+-Cg)-alkyl, N{{C4-Cs)-alkyl)s;

2,3,4,56;

1,2,3,4,5,6;

and the pharmaceutically acceptable salis thereof.

12.

A compound of the formula



12 A compound of the formula WO 2008/058628 PCT/EP2007/OO9393
5 O0\0S HO\,0S, OONHOzOH HNO\O~HOHOOO HO
wo ?@@@ﬁﬁﬁﬁlﬁl OH HO-S11 0OOHN HOHOor O\OS %('%5’@9@76’09393
NHOOH OOHNIHOHOand theaﬁharmaceutlcally acceptable salts
thereof. 5

NNy

and the pharmaceutically acceptable salts thereof.

13. A compound of the formula
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13. A compound of the formula WO 2008/058628 PCT/EP2007/009393
66 OOHO O 050 HO~OHO OHN\I ZN4HOHOor OO S HO\

WO 20084058828 N OH HO-S OO O O HN\ 4 HO H 0 and thBCT/EP2007/009393

pharmaceutically acceptable salts théfeof. 5 14. A compound as claimed
in claim 12 or 13, wherein th%)pt@rmaceutically acceptable salt is an
ammonium salt. 10 15. A compgund as claimed in claim 12 or 13, wherein
the phagmacgytically metal or alkaline earth
metal salt}§ . A comp 2 or 13, wherein the

pharmacgutigglly ™y

and the pharmaceutically acceptable salts thereof.

14. A compound as claimed in claim 12 or 13, wherein the pharmaceutically

acceptable salt is an ammonium salt.

15, A compound as claimed in claim 12 or 13, wherein the pharmaceutically

acceptable salt is an alkali metal or alkaline earth metal sait.

16. A compound as claimed in claim 12 or 13, wherein the pharmaceutically
acceptable salt is a potassium salt.

17. A compound as claimed in claim 12 or 13, wherein the pharmaceutically
acceptable salt is a zinc sall.

18. A compound of the formula | as claimed in one or more of claims 1 to 17, for

use as a pharmaceutical.
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acceptable salt is a potassium salt. 15 17. A compound as claimed in
claim 12 or 13, wherein the pharmaceutically acceptable salt is a zinc
WO 288158628 mpound of the formula | as claimed in one or rR&&/BPEMNT£009393
1to 17, for 20 use as a pharmaceutfeal. WO 2008/058628
PCT/EP2007/009393 67 19. A pharmaceutical comprising compounds of
the formula | as claimed in one or more of claims 1 to 17. 5 20. A
19, phamhaceaicaltimsahpeisipgstoppomnpds: of thef fdreniderés cladnadalrimedrie one or
moreO{)]flag%gfﬂgiqlﬁ 1 tq 17 and at'least one'further ac_tive ingredient. 21.. A
pharmaceutical as claimed in claim 20, which comprises as further active
ingredient one or more compounds which normalize lipid metabolism. 10

20. 22A WM%%%%&?%O%&%&W& gzé%}gg ocrméi?%% %%aﬁH{gbef’n one or

imeal [

active ingredient one or more an gﬁé% %ypogngycemlc acfive
mordngreldiems! KMGGoA atidusiasadrihititersiahelesgresliabsorption

inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR

alpha/gamma agonists, PPAR delta agonists, fibrates, MTP 15 inhibitors,
21. Dbila abiersissmypiicn ahibibredmRlaimBifbrarGHTenpiikes spbivtineriactive
; j ' tor | 0 T inhihitor
e L T

squalene synthetase inhibitors, lipoprotein(a) antagonists, HM74A

22 T DR SR TS e
ingredigridimeowmiere antshiabetias PhgppglydemipatativiingrhdiedbofHH S CoA

redugﬁtgecﬂ}.ﬁb%@f)g%l@@%?ﬁhg Oﬁfﬁg@ﬁ%ﬁﬁ@o%?%ﬂ@ﬁ?%@ ag%nists, PPAR

antagonists, activators of gluc itors of glucoheogenesis,
alphinagsiusisoMRAR sép BB Sgmists, MROAGIdeite abignistsdibrates, MTP

S DO S TR 0T s, pomer
bile adichatserigoieydtbloie cepipdrogeirese, AGbirsro s crelioitmite
tipoprotein lipase inhibitors, ATP-citrate lyase inhibitors, squalene synthetase
inhibitors, lipoprotein(a) antagonists, HM74A receptor agonists, lipase inhibitors,
insulins, sulfonylureas, biguanides, meglitinides, thiazolidinediones, o-glucosidase
inhibitors, active ingredients which act on the ATP-dependent potassium channel of
the beta cells, glycogen phosphorylase inhibitors, glucagon receptor antagonists,
activators of glucokinase, inhibitors of gluconeogenesis, inhibitors of fructose-1,6-
bisphosphatase, modulators of glucose transporter 4, inhibitors of glutamine-
fructose-6-phosphate amidotransferase, inhibitors of dipeptidylpeptidase 1V,
inhibitors of 11-beta-hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine
phosphatase 1B, modulators of the sodium-dependent glucose transporter 1 or 2,
modulators of GPR40, inhibitors of hormone-sensitive lipase, inhibitors of acetyl-CoA
carboxylase, inhibitors of phosphoenolpyruvate carboxykinase, inhibitors of glycogen
synthase kinase-3 beta, inhibitors of protein kinase C beta, endothelin-A receptor
antagonists, inhibitors of | kappaB kinase, modulators of the glucocorticoid receptor,
CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF
agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists, CB1

receptor antagonists, MSH (melanocyte-stimulating hormone) agonists, CCK
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phosphatase 1 B, modulators of the sodium-dependent glucose
transporter 1 or 2, modulators of GPRA40, inhibitors of hormone-sensitive
WO 20088 588itors of acetyl-CoA carboxylase, inhibitors of PCT/EP2007/009393
phosphoenolpyruvate carboxykinas&8nhibitors of glycogen synthase
Kinase- 2 inhibitors. of i ki _ -
S G U L e R S R
compridepsoHT ARTrEgSNBEN NFSINaRGIIEEES NG R BijoRis Ry @SN gtpmibts,
gani nj - ' [ r [ -
o ARG e B A Do
2 or {misldutsdgrs, sliphisayiazabdinone) deybridis € G eRD0SI9S8628g0nists
EP20 293 ) .. A :
(bronﬁa%ﬁé’%ﬁé, Bé’é?ré%r%ﬁ,o |r|§§s%-98m?Fésé%%%ﬂ%f?gﬁg'ﬁ ﬁ‘i‘&&?ﬂ%&ré“lfé??a

serotoninergi renergic compoun agonists, bonibesin
modulgionis, JRIhagantsigorise) gretamimesmones, growth
hormone-releasing compounds, TRH agonists, uncoupling protein 2 or 3
modulators, diphenylazetidinone derivatives, leptin agonists, DA agonists
23. 5 fppiranvapantcB e el dpasetamy B evittitbitors) FrisaR andddibesactive
Engreﬁ%(rﬁ?t 6“8%1]%%%%‘& 85%@98? l?é%a%%ﬁﬂﬁ&?&‘mﬁﬁ- e gar‘]p u 91 of simvastatin,
pharmaceutical as claimed in claim 22, which comprises as further active
fluvastgiiiadiiavestatin nioye HNIGGoprvedtalins e enivistetinfantd mewrasiain.
simvastatin, 10 fluvastatin, pravastatin, lovastatin, atorvastatin,
cerivastatin and rosuvastatin. 24. A pharmaceutical as claimed in claim
24. 22 phismeseitizdLashkimed dcil@mngtedibinhezempiisedes doifsowawive
ingreeféhfaé%'?ﬂﬂli%éa‘oaé:% pgﬁh@ Blf\tljfb?]o%%'j\o ~/~N_-~OFd OH
OH OH A 15 or the salts or hydrates thereot. 25. A pharmaceutical as
claimed in any of cl IR, 19, 20, 21, 22, 23 or 24, which comprises as
further excipient or more metal salts.

or the salts or hydrates thereof.

25. A pharmaceutical as claimed in any of claims 18, 19, 20, 21, 22, 23 or 24,

which comprises as further excipient one or more metal salts.

26. A compound of the formula | as claimed in one or more of claims 1 to 17 for

use as a medicament for the treatment of lipid metabolism disorders.

27. A process for manufacturing a pharmaceutical comprising the compounds of
the formula | as claimed in one or more of claims 1 to 17, which comprises mixing
the active ingredient with a pharmaceutically suitable carrier and converting this

mixture into a form suitable for administration.
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20 26. A compound of the formula | as claimed in one or more of claims 1
to 17 for use as a medicament for the treatment of lipid metabolism

WO 2008/088628 A process for manufacturing a pharmaceuticﬁ%ﬂﬁﬁ@ﬁ@"m%%
the compounds of the formula | as P& med in one or more of claims 1 to

28. 17hich comHYIsEmPHRgs 2P the fetve oL R one or more of

pharmaceutically suitable carrier and converting this mixture into a form
claimgylide | fépatinimarafioriureo o osrolespe Hday froiealoesdsd 69 28.
hypeﬁi}fﬁ?d%ﬁ%é).f the compounds of the formula | as claimed in one or more of

claims 1 to 17 for the manufacture of a medicament for the treatment of

hyperlipidemia. 5 29. The use of the compounds of the formula | as

29. Claimeddn ongerdatisah &g Bruiaritas MamEash hef & more of

medicament for lowering the serum cholesterol level. 30. The use of the
claimgomigolihder shthensimiariuraLt RimedirrBRNbfan e einadtasvg o
cholekfdyi teednanufacture of a medicament for the treatment of

arteriosclerotic manifestations. 31. The use of the compounds of the

formula | as claimed in one or more of claims 1 to 17 for the manufacture

30. OFEhRIGICRMER! (BHIBBIIRAIBEMLTIRRIIR | LR TESIHCE: Re LRerbie Bf

the comzounds of the formula | as claimed in one or more of claims 1 to

claims7liép the feraihsracairefasiuio adisdnriicror e frsdtndrrampabeles. 20

arterd3ciErstiise Sh s carmounds of the formula | as claimed in one or more
of claims 1 to 17 for the manufacture of a medicament for the treatment of

CNS disorders. 34. The use of the compounds as claimed in one or more

31, ofghaimsedpthé @fﬂ%u@%W§%ﬁﬁﬂéq géeéiiéﬁﬁ%%"'ihf%rn@l%{ more of

_ treatment of schizophrenia. 35. The use of the compounds as claimed in
claimsng o M ShelBiar-iaRiure R anBemiaAmaei i ohe FeaiBaRTet ifsulin

resistBgdEeatment of Alzheimer's. 30 36. A compound of the formula |,

32.  The use of the compounds of the formula | as claimed in one or more of

claims 1 to 17 for the manufacture of a medicament for the treatment of diabetes.
33.  The use of the compounds of the formula | as claimed in one or more of

claims 1 to 17 for the manufacture of a medicament for the treatment of CNS
disorders.

34.  The use of the compounds as claimed in one or more of claims 1 to 17 for the

manufacture of a medicament for the treatment of schizophrenia.

35.  The use of the compounds as claimed in one or more of claims 1 to 17 for the

manufacture of a medicament for the treatment of Alzheimer's.

36. A compound of the formula |,
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WO 2008/058628 PCT/EP2007/009393 700 O SR1 NR5'R5 OH R4/
R4' O H(N R3 X~\O R3 R2' R2 in which the meanings are 5 X O

WO 2808/0738688nd; R1 (C1-C6)-alkyl; R2, R2', R3, R3', R4, RzPCﬁdERQOWfOU%%
independently of one another H, ClI, 'ﬁ} I, OH, 10 -(CH2)-OH, CF3, NO2,
N3, CN, S(O)P R6, (C1-C6)-alkylene-S(Q)RR6, COOH,
COO(C1-C6)alkyl, CONH2, CONH(C1-C alkyl CON C1-Ce6)alkyl]2,
(C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-CX , 6)-alkyl, where
one, more than one, or all hydrogg k Rr»gadlcals may be
replaced by fluorine; 15 phe\/N -(CH2) phenyl, O- phenyl
O-(CH2)m phenyl, -(
be substituted ong4to 31ynes by F, Cl OH CF31 NO2, ON, OCF3,
0O-(C1-C6)-alkyl, (Cis kyl, NH2 @ -C6)-alkyl, N((C1-C6)-alkyl)2,
S0O2-CH3, COOH, "COO- ( 1- Cé”'\élky ONH2; 20 where always at least
one of the radicals \ R4, R4', R5, R5' has the meaning of
-O-(CH2)mphenyl (CHQ)m phenyl, where the phenyl ring
may be substituted onB2$4imes by F, ClI, Br, I, OH, CF3, NO2, ON,
OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,
N((C1-C6)-alkyl)2, SO2-CHS3, COOH,l COO-(C1-C6)-alkyl, CONHZ2;

in which the meanings are

r'(

X O, NH, CH; or a bond;

R1 (C1—CG)-aEkyi;

R2, R2', R3, R3', R4, R4', R5, R5' independently of one another H, Ci, Br, |, OH,
-(CH2)-OH, CF3, NO2, N3, CN, S(O),-R8, (C4-Cs)-alkylene-S(0O),-R6,
COOH, COO{C+-Cg)alkyl, CONH,, CONH(C4-Cslalkyl,
CON[(C4-Csialkyl]lz, (C4-Ce)-alkyl, (C2-Cg)-alkenyl, (Co-Cg)-alkynyl,
O-(C4-Cg)-alkyl, where one, more than one, or all hydrogen(s) in the
alkyl radicals may be replaced by fluorine;
phenyl, -(CH;)-phenyl, -(CH;),-phenyl, O-phenyl, O-(CH2)n-phenyl,
-(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, CI, Br, [, OH, CF3, NO;, CN, OCF;, O-(C4-Cs)-alkyl,
(C4-Cg)-alkyl, NHz, NH(C4-Cg)-alkyl, N({C+-Cg)-alkyl)s, SO,-CH;, COOH,
COO-(C¢-Cg)-alkyl, CONH3;

where always at least one of the radicals R2, R2', R3, R3', R4, R4" R5, R5' has the
meaning of -O-(CHa)m-phenyl or -(CH,)-0-(CH,)w-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Cl, Br, I, OH, CF;,
NO,, CN, OCFj, O-(C+-Cg)-alkyl, (C+-Ceg)-alkyl, NHz, NH(C+-Ceg)-alkyl,
N((C4-Cs)-alkyl)y, SO»-CH3, COOH, COO-~(C4-Cg)-alkyl, CONH;

R6 H, OH, (Cq-CG)—aEkyi, NHQ, NH(Cq-Ce)-alkyf, N((CrCa)”alkyl)g;



10

15

20

25

30

25 R6 H, OH, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2;
WO 2008@058628 PCT/EP2007/009393 71 n2,3,4,5,6; m1,2 3,45

WO ?600§”B%3 82 and the pharmaceutically acceptable salts thg@yEE@@qmogm
compound of the formula | as claimefiin claim 36, in which the meanings
are X NH; 15 R1 (C1-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5, R%'
independently of one another H, Cl, Br, I, OH, -(CH2)-OH, CF3, NO2, N3,

N CN, S(O% Ré¢: @LCe)-alkylene-S(0) -R6, COOH, COO(C1-C6)alkyl,
CONH2, CONH(C1-C6)alkyl, CON[(C1-C6) 20 alkyl]2, (Ci-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(CI-C6)-alkyl, where one, more than

M one, or a1l:r?y o@eﬁ(@in the alkyl radicals may be replaced by fluorine;
phenyl, -(CH2)-phenyl, -(CH2) phenyl, O-phenyl, O-(CH2)m phenyl,
-(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one

P 25t03tfds By F, CI, Br, I, OH, CF3, NO2, CN, OCF3, O-(Ci-C6)-alkyl,
(Ci-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((Ci-C6)-alkyl)2, SO2-CH3, COOH,
COO-(C1-C6)-alkyl, CONH2; where always at least one of the radicals

and the pharmeserycaly aegemabir5asstgEe8hH meaning of -O-(CH2)m
phenyl or -(CH2)-O-(CH2)m phenyl, where the phenyl ring may be
substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, .

37, AT DE-CETPANe | MR A SRIARGI NN EjeRgRRings

are SO2-CH3, COOH, COO-(C1-C6)-alkyl, CONH2; WO 2008/058628

PCT/EP2007/009393
X NH:;
R1 (C+-Ce)-alkyl;

R2, RZ', R3, R3', R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH,
-(CHz)-OH, CF3, NOy, N3, CN, §(0O),-R6, (C1-Cs)-alkylene-S(0),-R6,
COOH, COO(C+-Cglalkyl, CONH,, CONH(C-Cg)alkyl, CON[(C1-Cs)-
alkyllz, (C4-Ce)-alkyl, (Co-Ce)-alkenyl, (C,-Cg)-alkynyl, O-(C4-Cgl-alkyi,
where one, more than one, or all hydrogen(s) in the alkyl radicals may
be replaced by fluorine;
phenyl, -(CHz}-phenyl, -(CHzjs-phenyl, O-phenyl, O-(CH2)m-phenyt,
-{CH2)-O-(CHa)n-phenyl, where the phenyl ring may be substituted one
to 3times by F, Cl, Br, |, OH, CF3, NOgz, CN, OCF3, O-(C4-Cg)-alkyi,
(C1-Cg)-alkyl, NH2, NH(C1-Cg)-alkyl, N({C4-Cs)-alkyl)s, SO,-CHj3, COOH,
COO-(C4-Cs)-alkyl, CONHg;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, Rb' has the
meaning of -O-(CHz)m-phenyl or -(CH2)-O-(CHy)m-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Cl, Br, I, OH, CFj,
NO,, CN, OCF3, O-(C4-Cg)-alkyl, (C4-Cs)-alkyl, NH2, NH(C4-Cg)-alkyl,
N{(C+-Cg)-alkyl)z, SO,-CH3, COOH, COC-(C4-Cg)-alkyl, CONHy;
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72 R6 H, OH, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; n
2,3,456:5m1l, 2 3,4,5,6; p0, 1, 2; 10 and the pharmaceuticall

wo 2<fiﬂ%pc}l)‘:%\éﬁtfggalts thereof. 38. A compound of the formula |, g@éﬁ,ﬁggﬁﬁlﬂﬂ%%
claim 36 or 37, in which the meaninég are 15 X NH; R1 (C1-C6)-alkyl;

R2, OH; 20 R2' H; R3, R3', R4, R4', R5, R5' independently of one another
H, CI, Br, I, OH, -(CH2)-OH, CF3, NO2, N3, CN, S(O)P R,

R6  (c1-ce)fhlldierie-stoyriRg, BonNHE codatkniCiafkyCOORMY;
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C1-C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, O-(C1-C6)-alkyl, where one, more than one, or all

N hydroger(s}ift tRe &lkyl radicals may be replaced by fluorine; phenyl,
-(CH2)-phenyl, -(CH2)n-phenyl, O-phenyl, O-(CH2)m phenyl, 30
-(CH2)-0O-(CH2),m-phenyl, where the phenyl ring may be substituted one

m  to 3 timeb By B, €19BF:1, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl,
(C1-C5)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,
COOH, COO-(C1-C6)-alkyl, CONH2; WO 2008/058628

P PCT/EP#20J7/09393 73 where always at least one of the radicals R3,
R3', R4, R4', R5, R5' has the meaning of -0-(CH2)m-phenyl or
-(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one

and e Phrieiase eicapacceptphissalisdheErf.

38. A compound of the formula |, as claimed in claim 36 or 37, in which the

meanings are

X NH;

R1 (C+-Cs)-alkyl;
R2, OH;

R2' H;

R3, R3', R4, R4', RS, RS' independently of one another H, Cl, Br, |, OH, -(CH2)-OH,
CF3, NO2, Na, CN, S(0),-R6, (C:-Cs)-alkylene-S(0),-R6, COOH,
COO(C+-Cg)alkyl, CONH,, CONH(C4-Cg)alkyl, CON[(C+-Cg)alkylls,
(C+-Cg)-alkyl, (Co-Cs)-alkenyl, (Co-Cg)-alkynyl, O-(C4-Cg)-alkyl, where
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine;
phenyl, -(CHgz)-phenyl, -(CHz),-phenyl, O-phenyl, O-(CH.)n-phenyi,
-{CH2)-O-(CH:)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, O-(C+-Cg)-alkyl,
(C4-Ca)-alkyl, NHz, NH(C4-Cg)-alkyl, N{{C4-Cg)-alkyl)z, SO2-CHj, COOH,
COO-(C4-Cg)-alkyl, CONH_;
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5 OCF3, O-(C1-C6)-alkyl, (Ci-C6)-alkyl, NH2, NH(Ci-C6)-alkyl, N((C1-C6)-

alkyD2, SO2-CH3, COOH, COO-(Ci-C6)-alkyl, CONH2; R6 H, OH

WO %@F}/ BEERZB NH2, NH(C.-C6)-alkyl, N(Ci-C6)-alkyl)2; 10 S HEP2905/009393
m1l,23,4,56; p0,1,2;15and tt17é3pharmaceutically acceptable salts
thereof. 39. A compound of the formula | as claimed in one or more of
claims 36 to 38 for use as pharmaceutical. 20 40. A pharmaceutical

whergoRipashg! dBaRs Sitssi dhthErdRRI & Pal élaRtedith dRE. dRonfie Bre meaning

claims 33 Al AdpRaRmaFetiag @g@ﬁq NG ARMACWAREDIHBSheny! rin

formula | as clgi:me) in oneyor Zgﬁmoj.re 0 clalgmgj% |l'?iénf'ﬁ and at Ieegst or¥e 0

further adtehggrabRiigted one to 3 times by F, Cl, Br, 1, OH, CF3, NO;, CN,
OCFg, O-(Cg-Ca)-a[kyl, (C1-Cg)-aikyi, NHQ, NH(CrCs)"aik}/I, N((Cq*Cs)-

alkyl)z, SO,-CHs, COOH, COO-(C4-Cg)-alkyl, CONHz;

R& H, OH, (C1-Ceg)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C4-Cg)-alkyl)z;
n 2,3,4,5,6;

m 1,2,3,4,5,6;

p 0, 1,2

and the pharmaceutically acceptable salts thereof.

39. A compound of the formula | as claimed in one or more of claims 36 to 38 for

use as pharmaceutical.

40. A pharmaceutical comprising compounds of the formula | as claimed in one or
more of claims 36 to 38.

41. A pharmaceutical comprising compounds of the formula | as claimed in one or

more of claims 36 to 38 and at least one further active ingredient.



