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1 Description Novel 1,4-benzothiepine 1,1-dioxide derivatives substituted
by benzyl radicals, method for their preparation, pharmaceuticals
comprising these compounds, and 5 the use thereof The invention relates
to 1,4-benzothiepine 1,1-dioxide derivatives substituted by benzyl
Desardpliicals, and the physiologically tolerated salts thereof. 10
1,4-Benzothiepine 1,1-dioxide derivatives of similar structure have
previously been described (US 5,994,391). The invention was based on

Novethé, éHjecrzotiprpiitint, fudibeideodmwatide svbitisahasg a hyeelnideisals,

ffect. 15 Summary,.According to a first aspect, there is provided a
et A R e 5 G LS RA R BT ThQs. andl
the uXd@haRA' R2 20 | in which the meanings are X 0, NH, CH2 or a bond; 2

R1 P-06)-alkyl; R2, R2', R3, R3', R4, R4', R5, R5' independently of one
another H, Cl, Br, I, OH, -(CH2)-OH, CF3, NO2, N3, ON, S(O) -R6,
The i0vS(00p-REA{ET1C6) abetenthiBD)p-RE-(10xA6)ckyleneOsBHARIRE, by

benzﬁg%%? g’éﬁé%z)%g@é%@ﬁ%ﬁ (ke ?@ H_ Csi_aﬁ;cg)t%l eka%of.

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.

Summary

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

N7

in which the meanings are

X O, NH, CH; or a bond;



R1

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; phenyl,
-(CH2)-phenyl, -(CH2)"-phenyl, 0-Bhenyl, 0-(CH2)n,-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, O-(C1-C6)-alkyl, (Cr-
C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,
COO QJCC)@%'IRMVL CONH2; where always at least one of the radicals
R2, R2' § R3" R4, R4', R5, R5' has the meaning of -O-(CH2)n,-phenyl
or -(CH2)-O-(CH2),-phenyl where the phenyl ring may be substituted one

R2, Rz‘,t‘?a%,g!%‘{? % R, RaOhl _ﬁ@%ﬂ&(@%n@)@ﬁ%ﬁf(ﬁ"51,6)6?”?}"01—1,

(CI-Co)-alkyl, NH2, NH(C1-C5 1-C6)-alkyl)2, SO2-CH3,
COOHCBR DI, &i5)-Alidsl, BORN2 5K HREHOE{De)REAK{E NE;alkylene-
NH( Akl N((C1- s, RE 8K 1008
TG A s R ety S SRS ot

a secBRNIEpdeOMNA(E ipialite LS M tRpdtinakeitn e franaliyl dfoufs)-
consigiaggl: £9-C3)ARYMO- - kP, tHOAD Hdrd R B or

ONNOH
all hydrogen(s) in the alkyl radicals may be replaced by fluorine;

phenyl, -{CHy)-phenyl, -(CHz)-phenyl, G-phenyl, O-(CH:)n-phenyl,
~(CHy)-O-(CHaz)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCFj3;, O-(C4-Cg)-alkyl, (C4-
Ce)-alkyl, NHz, NH(C1-Cs)-alkyl, N{(C4-Cg}-alkyl)z, SO,-CH3, COCH,
COO0-(C1-Cg)-alkyl, CONHy;

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

RB

meaning of -O-(CHz)m-phenyl or -(CH3)-O-(CH:)m-phenyl where the
phenyl ring may be substituted one to 3 times by F, Cl, Br, |, OH, CF;,
NO,, CN, OCF3;, O-(C4-Cg-alkyl, (C+-Cg)-alkyl, NH», NH(C4-Cg)-alkyl,
N{(C4-Cg)-alkyl)z, SO.-CH3, COOH, COO-(C4-Cg)-alkyl, CONH;

H, OH, (C1-Cg)-alkyl, NHz, NH(C4-Cs)-alkyl, N((C1-Cg)-alkyl)s;
2,3,4,5,86;

1,2,3,4,56;

0,1, 2

and the pharmaceutically acceptable salts thereof.



HO-S-OOOHNI OHOHOand C\SI HOAOOOHO OH ,f~oHN 104
HO H 0 and the pharmaceutically acceptable salts thereof. According to a
third aspect, there is provided a compound selected from the group
consisting of: 2b O\OS HO O\ O S~Ozf(/ HOOH O O HN HOH O and

OPS HOO\SOOOON

According to a second aspect, there is provided a compound selected from the

group consisting of:

and

and the pharmaceutically acceptable salts thereof.

According to a third aspect, there is provided a compound selected from the group

consisting of:



HO-S-0 OH 11 HO H O and the pharmaceutically acceptable salts
thereof. According to a fourth aspect, there is provided a compound of the
formula | as defined above, for use as a pharmaceutical. According to a
fifth aspect, there is provided a pharmac§%tical comprising compounds of
the formula | as defined above. According to a sixth aspect, there is
provided a pharmaceutical comprising compounds of the formula | as
defined above and at least one furiper active ingredient. According to a
seventh aspect, there is provided & pound of the formula | as defined
above for u s a.medicamer eatment of lipid metabolism
disorders. 2c rdin 5 th aspegt, there is provided a process
1C8 ) compounds of the
boe, which compr mixing the active ingredient
with a pharmpi@eutically suitable cafkier and converting this mixture into a
form suitable for’ '@'stratioing to a ninth aspect, there is

' of th co)l'lhgou ds.of the formula | as defined above for

icament for the treatment of hyperlipidemia.

. ct, tiere is provided the use of the compounds
of the formula | as defined above for the manufacture efraimedicament for
lowering the serum cholesterol Iettjal.ce\ccording to an eleventh aspect,
there is provided the use of the compounds of the formula | as defined

above for thegnanyfacture o@u ament-for the treatment of
DOLH

arteriosclerotiq‘gﬁanifestatio gecording-tQ.atwelfth-aspect, there is
provided the @se ef the g Ads.of the formula'l as defined above for
meglicament for the'tygatment of

the manufgcture of

HO-S-0

and the pharmaceutically acceptable salts thereof.

According to a fourth aspect, there is provided a compound of the formula | as

defined above, for use as a pharmaceutical.

According to a fifth aspect, there is provided a pharmaceutical comprising
compounds of the formula | as defined above.

According to a sixth aspect, there is provided a pharmaceutical comprising
compounds of the formula | as defined above and at least one further active

ingredient.

According to a seventh aspect, there is provided a compound of the formula | as
defined above for use as a medicament for the treatment of lipid metabolism

disorders.



insulin resistance. According to a thirteenth aspect, there is provided the
use of the compounds of the formula | as defined above for the _
manufacture of a medicament for the treatment of diabetes. According to
a fourteenth aspect, there is prgided the use of the compounds of the
formula | as defined above for the manufacture of a medicament for the
treatment of CNS disorders. According to a fifteenth aspect, there is
provided the use of the compounds as defined above for the manufacture

According 18f anershermensdorad Rapmanied sghBapkiepiamt Ascrrsingdo a
sixteenth aspect, there is provided the use of the compounds as defined

pharmaceuligg eagiPfiRingdhgrapmrosndsidhafesmuis ks delinadrlpve, which

comprises MNERRINE achesRdREG e WQ%@QFR\%QG%& &18BI8\dRELR and
caompound of the formulal, 0 O SR1 NR5 R50H R4 R4'O HN R3

converting iig PIRYrRtR A formvHida i Ricadimigisiiativm, NH, CH2 or a bond;
R1 (C1-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5, R5' independently of one
. another H, CI, Br, |, OH, -(CH%?-OH, CF3, NO2, N3, CN, SéO) -R6,
According te-a i ARpRFe 18R SHBEOVIded the use of the compounds of the

formula | as defined above for the manufacture of a medicament for the treatment of

hyperlipidemia.

According to a tenth aspect, there is provided the use of the compounds of the
formuia | as defined above for the manufacture of a medicament for lowering the

serum cholesterol ievel.

According to an eleventh aspect, there is provided the use of the compounds of the
formula | as defined above for the manufacture of a medicament for the treatment of

arteriosclerotic manifestations.

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

insulin resistance.

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

diabetes.

According to a fourteenth aspect, there is provided the use of the compounds of the
formula | as defined above for the manufacture of a medicament for the treatment of
CNS disorders.

According to a fifteenth aspect, there is provided the use of the compounds as
defined above for the manufacture of a medicament for the treatment of

schizophrenia.



COOH, COO(Ci-C6)alkyl, CONH2, CONH(C1-C6)alkyl,
CONJ(C1-C6)alkylj2, (Cj-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 be replaced by fluorine; phwl, -(CH2)-phenyl,
-(CH2)"-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, Cl, Br, I,
OH, CE3, NO2, CN, OCF3, O-(C,-C6)-alkyl, (Ci-C6)-alkyl, NH2,
NEFEARE) I RyIPRREPHEBF R 19505 2i9¥Ide8 B, UDes . (k6 -exyiRpynds as
GSHNER aBeve e ehalwans fadeast eng AldBR aeksrIfoRthd e 483 eRBor
R4, R4', R5, R5' has the meaning of -O-(CH2)m-phenyl or
P(@h@j’?@f(%m)m phenyl, 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,

Ci-C6)-alkyl, NH2. NH(Ci-C6)-alkyl, 5 N((Ci-C6)-alkyl)2, S02-CH3,
S ORIEOD A ST, SoRED hRELF BIVS L FARAORILSf the formula I
NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2; n 2, 3, 4,6, & 10 m 1, 2. 3, 4, 5, 6; p

0, 1, 2; 15 and the pharmaceutically accetaszfg” alts thereof._According to

an eighteenth aspect, there is provided oY ofthe’formula | as
defined above for use as phaereuti C dirrgRtd a nineteenth

aspect, there is provided a pharmaidéutical comptising compounds of the
formula | as defined aboqugc%déng to a twentiethispect, there is
provided a pharmacesécal prising confpounrds of the formula | as

defined above and gijeastone further active 2% ingredient. Preference is
given to compounds of the formula Irgwhic e meanings are X NH;
R3 X

O

in which the meanings are
X O, NH, CH» or a bond;
R1 (C4-Co)-alkyl:

RZ, R2', R3, R3', R4, R4', R5, R5' independently of one another H, Ci, Br, |, OH,
-(CH2)-OH, CF3, NO2, N3, CN, S(0),-R86, (C4-Cg)-alkylene-S(0),-R8,
COOH, COO(C+-Cg)alkyl, CONH,, CONH(C;-Cglalkyl,
CON[(C-Cg)alkyl]y, (C1-Cg)-alkyl, (Co-Ce)-alkenyl, (Co-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, -(CHa)-phenyl, -(CH2)s-phenyl, O-phenyl, O-(CH,)m-phenyl,
-(CH3)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO3, CN, OCF3;, O-{C+-Cg)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C+-Cg)-alkyl, N({C+-Cs)-alkyl),, SO,-CHs, COOH,
COO0-{C¢-Cg)-alkyl, CONHz;



10

15

20

25

WO 20081058628 PCT/EP2007/009393 3 R1 (C1-C6)-alkyl; R2, R2', R3,
R3', R4, R4', R5, R5' independently of one another H, CI, Br, I, OH, 5
-(CH2)-OH, CF3, NO2, N3, CN, S(O) -R6, O-S(O)P R6, (C1-C6)-alkylene-
S(O)PR6, (C1-C6)-alkylene-O-S(0O) 286, COOH, COO(C1-C6)alkyl,
CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C1-C6)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl, O- %CG) alkyl, where one, more than

whe 5 RN B SR 5 ARGV & 2 B Ep oty REorRG.has the

10 phenyhe4hidg)dphenyt s Heherlyeay L@ Hl)eoMcPACIBAERANGAYre th
(CH2)- tEg&"CHZ r%phenylew gg:reléihgwgﬁeny( rlné) ma)d/ be gu stltut)gd oner%[o ©

3 times BPENAITEY Mayipecstbstisietanede Raimesay )i, | OH. CFs,

(C1-C6)atisyl ) ( )
COOH, %%%%%%%%@go%ﬁg % gvéqe@aﬁb%sﬁt fﬁiﬁ g(ri'ﬁe Sl

radicals NEGRSoalods @zp@Ha@@@m&%m@ﬁww (O,
0O-S(O)P R6, (C1-C6)-alkylene-S(O)P R6 or (C1-C6)-alkylene-O-S(O)
-R6 and anather has the meaning of -O-(CH2)m phenyl or

R _(cH2)-dl(Elirh)HpHemtsalkvh M am NbiEnyang ikvhy Nt b eCalsdiitied
one to 3 times by 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, SO2-CH3,

N COOH, éhf@f{%)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; 25n 2, 3,4,5,6; m 1,2,3,4,5,6; 30
p 0, 1, 2; and the pharmaceutically acceptable salts thereof. WO

M 2008/058628 BCY/EP2007/009393 4

p 0,1,2;
and the pharmaceutically acceptable salts thereof.

According to an eighteenth aspect, there is provided a compound of the formula |

as defined above for use as pharmaceutical.

According to a nineteenth aspect, there is provided a pharmaceutical comprising

compounds of the formula | as defined above.

According to a twentieth aspect, there is provided a pharmaceutical comprising
compounds of the formula | as defined above and at ieast one further active
ingredient.

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

X NH;
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"Particular preference is given to compounds of the formula | in which the

WO 20881058628e X NH; 5 R1 (C1-Cs)-alkyl; R2, OH; 10 R2' PCREMRDORH09393

R1

R4', R5, R5' independently of one an@ther H, CI, Br, I, OH, -(CH2)-OH,
CF3, NO2, N3, ON, S(O)P R6, O-S(O)P R6, (C1-C6)-alkylene-S(O)PRS6,
(C1-C6)-alkylene-O-S(O)P R6, COOH, COO(C1-Cé6)alkyl, CONH2, 15
CONH(GZGH)pidi CON[(C1-C6)alkyl]2, (C1-Cs)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-alkynyl, 0-(C1-C6)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine; phenyl,

R2, REHZ3:mRenH4- (@H%ﬁph@%d@a@n@@ﬂﬂ@u@ﬂ@%@h@% Cl, Br, |, OH,

CH2 [, wh h b d
S SLESSERhLe B PRRY 10 RS ML S e
E%OCH“%“%”éfﬁﬁzé@“m%%@”e@’m“@m@ e gt gt g ar "
re always at least one of the
radicals 3NN, FANRIL Fo: RIOHeo S i 0 5 0] 24
0-5(0) {B@d@%ﬂi@hﬁ”{ﬂg@aﬁé@)wﬂ@ @f (CL@Q)aﬁW@:ﬁ%x@x&(@)l?Bﬁe than
and another haﬁﬁ ean of % 2)m phe

(CH2)-GIR% g MPsebs sslasied tyrorine,
to 3 timashly ,,Qltl-@} ﬂ)r@hy!(llf@l-!}lp%h@rw Qﬁlﬁﬁeﬁ&(@-@ﬁ)%whenyi
Coom S BOOHET e HRY N oA 1 ket Bahdatipted one
NH(C1-G5haitds N«@HQGH%I&“(,YU:H \&@32%@536@@%, -(C1-Ceg)-alkyl,
P A R N RHC Ry P N B b 3: Sk}, SO-ChHs, COOH,

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

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

R6

meaning of S(O)p-QRG, 0-S(0),-R6, (C4-Cs)-alkylene-S(0),-R6 or
(C4-Cs)-alkylene-0-5(0),-R6 and another has the meaning of
~O-(CHz)m-phenyl or ~(CH,)-O-(CH2)m-phenyl, where the phenyl ring may
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF;,
O-(C1-Cs)-alkyl, (C1-Cg)-alkyl, NH, NH(C4-Cg)-alkyl, N({C+-Cg)-alkyt)s,
S0,-CH3, COOH, COO-(C-Cg)-alkyl, CONH3;

H, OH, (C+-Cg)-alkyl, NHa2, NH(C4-Cs)-alkyl, N{(C+-Cs)-alkyl),;
2,3, 4,5 6;
1,2,3,4,5,6;

0,1, 2

and the pharmaceutically accepiable salts thereof.
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5p 0, 1, 2; and the pharmaceutically acceptable salts thereof. Particular

WO 20882068628 further given to compounds of the formula | ine@vgbRrRE0IM09393

meanings are X NH; R1 (Ci-C6)-alky; 15 R2, OH; R2'H; 20 R3, R3', R4,
R4', R5, R5' independently of one another H, CI, Br, I, OH, -(CH2)-OH,

Partiefel AEoTa0seGNIE) P RENBRY(SS HahtlormeihinaHual B reanings

are

R1

RZ,

R2'

(C1-C6)-alkylene-O-S(0O) -R6, COOH, COO(C1-C6)alkyl, CONH2,
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 25
hydrogeR(s) in the alkyl radicals may be replaced by fluorine; phenyl,
-(CH2)-phenyl, -(CH2) phenyl, 0-phenyl, O-(CH2)m phenyl,
-(CH2)-O-(CH2)m phenyl, where the phenyl ring may be substituted one
to 3 tim@@p@ .,&quy@r, 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, 30
COO-(C1-C6)-alkyl, CONH2; where always at least one of the radicals

R3, R3'J##, R4', RS, R5' has the meaning of (C1-C6)-alkylene-O-S(O)
-R6 and another has the meaning of WO 2008/058628
PCT/EP2007/009393 6 -O-(CH2)m,-phenyl, where the phenyl ring may
be substiuted one to 3 times by F, Cl, Br, I, OH, CF3, NO2, ON, OCF3,
O-(Ci-C6)-alkyl, (CI-C6)- alkyl, NH2, NH(Ci-C6)-alkyl, N((C1-C6)-alkyl)2,
S0O2-CH3, COOH, COO- (Ci-C6)-alkyl, CONH2; 5 R6 H, OH,

R3, RE,1%4) RikyRBIH25 N{&r<pelsatky biN{fe £plakH2C], Br, |, OH, (CH;)-OH,

CFz, NO3, N3, CN, S(0),-R6, O-5(0)p-R86, (C1-Ce)-alkylene-S(0O),-R6,
(C4-Cg)-alkylene-0-S(0),-R6, COOH, COO(C+-Cs)alkyl, CONHa,
CONH(C+-Cg)alkyl, CON[(C4-Cs)alkyl],, (C4-Ceg)-alkyl, (C2-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-{C,-Cg)-alkyl, where one, more than one, or ali
hydrogen(s) in the alky! radicals may' be replaced by fluorine;

phenyl, -(CHz)-phenvi, -(CHaz)s-phenyl, O-phenyl, O-(CH.)m-phenyl,
-(CH,)-O-(CHs)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, 1, OH, CF3, NO;, CN, OCF3;, O-(C4-Cg)-alkyl,
(C+-Cg)alkyl, NHz, NH(C-Ceg)-alkyl, N((C1-Cs)-alkyl)z, SO,-CH,, COOH,
COO-(C+-Cp)-alkyl, CONHz;

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

R6

of (8(0),-R8, 0-8(0)-R6, (C1-Ce)-alkylene-S(O),-R6 or (C4-Cg)-
alkylene-0-5(0),-R6 and another has the meaning of -O-(CH;)y-pheny!
or ~(CH2)-O-(CHz)m-phenyl, where the phenyi ring may be substituted
one io 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C+-Cg)-alkyl,
(C1-Co)-alkyl, NH;, NH(C+-Ceg)-alkyl, N{(C4~Cg)-alkyl)z, SO,-CH,, COOH,
COO-(C4-Cs)-alkyl, CONHy;

H, OH, (C1-C@)-aikyl, NHQ, NH(C1~CG)-aikyl, N((C1~CS)~alky{)2;
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n2 3,4,5,6;10m 1,2,3,4,5,6; p0,1,2; and the pharmaceutically

WO 20088bk2galts thereof. 15 Particular preference is furtheRIVEERRZ007/009393
compounds of the formula | in which he meanings are X NH; 20 R1
(C1-C6)-alkyl; R2, OH; 25 R2'H; R5' (Ci-C6)-alkylene-O-S(0)2-R6; R3,

N R3, R4, ?Mi%,/, ﬁsﬁnéépendently of one another H, CI, Br, |, OH,

-(CH2)-OH, CF3, 30 NO2, N3, ON, S(O)p R6, O-S(O)P R6,
(Ci-C6)-alkylene-S(O)P R6, (C- C6)-alkylene-O-S(O)P R6, COOH,

m  coo(Cl-6&alkyt: CORIH2, CONH(Ci- C6)alkyl, CON[(C1-C6)alkyl]2,
(C1-Ce6)-alkyl, (C2-C6)-alkenyl, (C2-C6)- alkynyl, O-(C1-C6)-alkyl, where
one, more than one, or all hydrogen(s) in WO 2008/058628

P PCT/EPZhF7/809393 7 the alkyl radicals may be replaced by fluorine;
phenyl, -(CH2)-phenyl, -(CH2),-phenyl, 0-phenyl, O-(CH2)mphenyl,
-(CH2)-0O-(CH2)m phenyl, where the phenyl ring may be substituted one

and thephiagraseriealspocepipiesaiichesn! ocrs, 0-(c1-ce)-alkyl, (C1
5 C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,
'C00-(C1-C6)-alkyl, CONH2; where always at least one of the radicals R3,

Partigidarrpieferenss IRBINRR EY AR eP O SR sRERal e ahich the

mearA@BYAfENg may be substituted one to 3 10 times by 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, SO2-CH3, COOH, COO-

X NH,

R1 (C1-Cs)-atkyl;
R2, OH;

R2' H;

R3, R3', R4, R4', R5, R5' independently of one another H, Ci, Br, |, OH, -(CH,)-OH,
CF3, NO2, N3, CN, S{Q)p-R86, O-S(0),-R6, (C+-Cg)-alkylene-S(O),-R86,
(C+-Cg)-alkylene-0-S(0),-R6, COOH, COO(C4-Cslalkyl, CONHo,

. CONH(C-Cg)alkyl, CON[(C4-Cglalkyl],, {(C1-Cg)-alkyl, (Co-Cs)-alkenyi,
(C-Ce)-alkynyl, O-(C+-Ceg)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyi, -(CHz)-phenyl, -(CHz),-phenyl, O-phenyl, O-(CH:)m-phenyl,
~(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, C1, Br, |, OH, CF3, NOy, CN, OCF;, O-(C4-Ceg)-alkyi, (Cq-
Ce)-alkyl, NHz, NH(C-Cg)-alkyl, N((C+-Cg)-alkyl),, 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 (C4-Cg)-alkylene-O-5(O),-R6 and another has the meaning of
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(C1-C6)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2, NH(C1-Ce)-alkyl,

WO 20(&70586palkyl)2; 15n2,3,4,5,6; m1,2,3,4,5,6; 20 aeIEP2007/009393
pharmaceutically acceptable salts théreof. Preference is further given to
compounds of the formula | in which one, twq or three of the radicals R2
R2', R3; A D eRY, WBeHa R RbRIMhHIRG 'BRY bS edhrtibiiRdLae to 3
the forniiad Which @resafaniadoF ne@MoadiDER 2E-{Tase JRalkbiclC-Co)-
the radical X is equal to 0. Compounds of the formula | which are

preferrédliH olE 2ot A/ nbSdin e Al tRattiblal $HQFuaCO-

to NH. Gompguamtgiobgtgsmula | which are preferred in one
embodiment are those in which the radical X is equal to CH2. WO

2008/058628 PCT/EP2007/009393 8 Compounds of the formula | which

R6  are prefarresiinCRegTRAMEA; At (D9SE-PalAR (TS radioakdR,is
equal to butyl. 5 Compounds of the formula | which are preferred in one
embodiment are those in which the radical R1 is equal to ethyl.

n  Compounds of thedormula | which are preferred in one embodiment are
those in which the radical R2 is equal to OR 10 Compounds of the
formula | which are preferred in one embodiment are those in which the

m  radical of ap lepst anesof the radicals R2, R2', R3, R3', R4, R4', R5 or R5'
is equal to -O-benzyl. 15 Compounds of the formula | which are preferred
in one embodiment are those in which the radical R3 is equal to

p  -O-benzgl. £ampounds of the formula I which are preferred in one
embodiment are those in :

and the pharmaceutically acceptable salts thereof.

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

meanings are

X NH;

R1 | {C1-Cs)-alkyl;

R2, OH;

R2' H;

R5' (C4-Cg)-alkylene-0-3(0),-R6;

R3, R3', R4, R4', R5 independently of one another H, Cl, Br, I, OH, -(CH;)-OH, CF;,
NO;, N3, CN, S(0);-R6, O-S(0),-R6, (C4-Cs)-alkylene-S{O),-R6, (Cq-
Ce)-alkylene-0O-S{0),-R6, COOH, COO(C:-Cg)alkyl, CONH,, CONMH(C4-
Ces)alkyl, CON[(C+-Cg)alkyllz, (C1-Ce)-alkyl, (Co-Ce)-alkenyl, (Co-Cs)-

atkynyl, O-(C+-Cg)-alkyl, where one, more than one, or all hydrogen(s) in
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which the radical R4 is equal to OH or OSO20H. 20 Compounds of the
WO 2008(0886@%ch are preferred in one embodiment are those RCWHE2 90& /009333
radical R4 is equal to OR Compoundé? of the formula | which are preferred

in one e ent are those hic ast one of the radicals R2,
R2', R3, hesa %ﬂ r@f‘c?ﬁ%‘&aﬁ aﬁf’a)g 5@5@20H. Compounds of

theI fom}nﬂ@myvmgb:-ag)emlrefﬁmemmgwﬁm@fﬁdmngnéap@ thageHn) \A{i‘rii@mw

at least o icals R5 5'is al to CH20H or CH20be

0 o S R b S S AR T RS R SRSt ed one
are thosg ip twmsrbgtﬁeaﬂt Bnel oOHe TR/ RENr BEFS equal 1@5)-alkyl, {C4-

tne form i PGHcH e NFLE A B MR B it

R5 is equalde(CH2RSMRN L@ dMmpounds of the formula | which are
preferred in one embodiment are those in 5 which R5 is equal to

CH20S020H and R5' is equal to H. Compounds of the formula | which
wherar@lwmf@@e!bﬁsona@mhhéim@’mseRBosesinmh RA'RRIs REUakiotetileaning

and R5is e H20S H.1 ds of the formula ] which

o profblas i bR EOM e R GUETY UHTERR SR GUGRy dFeone to 3

formula firiseeyesert @5 BHAWSIH BE; MRS, RINDBOFROQBRACPERIIQC-Cs)-

R2'R2 alkyl, NH,, NH{C4-Cs)-alkyl, N{{(C1-Cg)-alkyl)s, SO2-CH3, COOH, COO-

(C4-Cg)-alkyl, CONHa;

R6 H, OH, (C1-Cg)-alkyl, NHz, NH(C1-Ce)-alkyl, N((C1-Ce)-alkyls:
n 2,3, 4,5, 6;
m 1.2,3,4,5,6

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 CHa.
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If radicals or substituents may occur more than once in the compounds of

wo 3oedlseenglae |, they may all independently of one anothgs 8gyepheo7/000393
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 20 or

Compk? caesy tFB%Wﬁ%WH‘?Wﬁ@%eéréop‘i%H%Hﬂﬂso%fe“éﬁwﬁ%’&%%M%FB%BQB in

elr tautomers, racemates, racemic mixtures, mixtures o
whick i orsieabR] purgs@rbldiviers, mixtures of diastereoisomers, pure
diastereoisomers. The mixtures are separated for example by 25
chromatographic means. WO 2008/058628 PCT/EP2007/009393 10
Compoisndmeéthe fgiinudechdbih s peiceddnsendarsuidhnigniraveateess in
whicl9% _tfeé ;Qg,n}-‘ttpq,‘t} (éf%m lfat@[hg),f basic compounds, particulquy suitable for
medical applications. These salts must have a pharmaceutically
acceptable anion or cation. Suitable pharmaceutically acceptable acid
" ‘ ) . ataanic .
Com e R b iont el Ryra s o el e in
whichrigeypadisghbacisregidaatid Siffuric acids, and organic acids such as, for
example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
Compsathe@silferiymstdimbi preledpresenteditapicct@mbioditiast Sutdmee in
whio BURAGEUERLY RERERIRIEN pasif Al Ral GMRAND SIS Akals o Rs' is
metal salts (such as sodium and potassium salts), alkaline' earth méta
equakttts@Psbenzrs magnesium and calcium salts), trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine or
ethylenediamine. 15 Salts with a pharmaceutically unacceptable anion

CompouRdssofdhexampiéa nfltisfoate pitefaredite tngarydadimeng are those in
Whicﬁrﬂ@%ﬁf&?ﬁi@%i@m% Qg_g%%f%'intermediates for preparing or

purifying pharmaceutically acceptable salts and/or for use in
nontherapeutic, for example in vitro applications. 20 The compounds of

ComPs e BH L% A0 GISEI M IO PO OO P REEn &8 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 R5'is equal to
CHOSC,0H.

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 CH,OH or CH,Obenzyl.

Compounds of the formuia | which are preferred in one embodiment are those in
which at least one of the radicals R5 or R5' is equal to CH,OSO,0H.



as amorphous and crystalline polymorphous forms. All polymorphous

WO 20088068828 compounds according to the invention belong REOFERFENG7/008393
framework of the invention and are &further aspect of the invention. 25
All references to "compound(s) of formula |" hereinafter refer to

CompaHisELAGRs Spime i Fokmlia ALJUSIRBEE KuRIR, SRAPNTERsalRdhose in

whiclsAwatesdheresfcs descipgd, herein. An alkyl radical means a
straight-chain or branched hydrocarbon chain having up to 30 eight

carbons, such as, for example, methyl, ethyl, isopropyl, tert-butyl, hexyl,
Competids 8Ete Thenallyy| (peisalar@aydierrlb shitttrdonse QrBetebBanose in
_once as described above. WO 2008/058628 PCT/EP2007/009393 11
which R BRI O BRRORIAHART & B85¥R! Lakinistered in combination
with further active ingredients. The amount of a compound of formula |
necessary to achieve the desired biological 5 effect depends on a number

Compprnds el for &mR M GheRifEBIRPEENE onGsemPatimaahacs hese in
whichR Mo de el ladnathiptaigmand drisliricatcangitionigf the patient. The
daily dose is generally in the range from 0.3 mg to 100 mg (typically from
3 mg and 50 mg) per day and per kilogram of body weight, for example

CompolhdRaHka¥dans rrAmANIrareno dnay he Jecaxameleriitierangsse in
from 0.3 mg to 1.0 mg/kg, 10 which can suitably be administered as

which-figishUt &R RJABTIY8 hif PErRABhRME fhinute. Suitable
infusion solutions forthese purposes may comprise for example from 0.1
ng to 10 mg, typically {om 1 ng to Q. mg, per milliliter. Single doses may
X g0 10 g of the active ingredient. Thus,
Rmprise for example from 1 mg to 100 mg,
and singlégose wutafions which can be administered orally, such
asgfor arh1p|e, tablets or Capsgules, may comprise for example from 1.0
R4to mg, typicaify from 10 to 600 mg. For the therapy of the

R4" ntigned. 4 pns, the compounds of formula | may be used as
thie compound ltself-ut they are preferably in the form of a
R3 ( 8omposition with an acceptable carrier. The carrier must,
f
R® R R2

If radicals or substituents may occur more than once in the compounds of the
formulae |, they may all independently of one another have the stated meaning and

be identical or different.

The 'alkyi, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the
radicals R1, R2, R2', R3, R3', R4, R4', R5, Rb' 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 sterecisomers, pure stereocisomers, mixtures
of diasterecisomers, pure diastereoisomers. The mixtures are separated for example by

chromatographic means.



10

15

20

25

30

20 course, be acceptable in the sense that it is compatible with the other

- WO 20§@/0i88828f the composition and is not harmful for the paenYERReBIF/0093383

The carrier may be a solid or a liquid @r both and is preferably formulated

with the compound as a single dose, for example as a tablet, which may
PharBygisiifiah 8589145 65 ByAHeigRear e elioe YUY ASthes Orcater
than pR@raTaseutigaoatiiecsubsianaessnagtikendass beirrererl; Alzdlekiding

other compounds of formula I. The pharmaceutical compositions of the

appliGRiiiifon BERDHEFID AT BY DAL HNRAIN SraRia P RiRthersation.
SuitapRighhesectigliytonsisiptapingibedinedieaiswithiphaomaerlpaicalithe

acceptable carriers and/or excipients. 3Q Pharmaceutical compaositions of

Inveriienle iy S MREIRNCREHE RIDTAS [AEEP CROYICAR PerBadragromic,

phosgXamplesuhbinesighoniad mateniets (ioltxampte sHEGHgATBUSIdS such as, for
intramuscular, intradermal -or intravenous) administration, although the

XM Rl SRS GES SR RO R A e S o LB FRURTISH (AT

glucdhie NglsiaNB SeNEHiDy, e M) 12005HRNE62% RET/ERARO HRAIZNS: Iitothe,
condition to be treated and on the nature of the compound of formula |
succiple PriolsaeTULNIe SRR dISANG RGNS %Hlﬁft%%t@ Alfp\RGRibsady acceptable

basidfﬁﬂ&ét@@mhﬁﬂ@gltgviﬁlk?m&@m%gbmééf&;&ﬂﬂﬁiﬂand potassium
reference is given to acid- and gastric juice- resistant formulations.

salts)s iR SR Al Sal (S Y TIRRNESHBHER LamLD SRlekdpmetamol
(2-anphthalaigd polyrisyhyvce@ierpptiraaie vk thamsemimstipdralivose
ethyt%‘é{lﬂalate and anionic polymers of methacrylic acid and methyl

Wﬂﬁe. Suitable pharmaceutical compounds for oral administration
may be in the form of separate units such as, for example, capsules,

cachets, suckable tablets or tablets, 10 each of which contains a defined
Salts R AP RN TR S TGS G dioh B sohion
triflucro auepeBsiRBWIsarbaiepUstRINNPRAIES RIS WA RS AS/antion-Hs\WakFuI
. or water-in-oil emulsion. These compositions may, as already mentjoned
inteRE Y ALGa06 BIPAR) AL IR ED R THASe ML SUTER R SELS aRgpr for
use imnnghigieripeadtyomngrachent andithe aasliestomich may consist of one or

more additional 15 ingredients) are brought into contact. The compositions
are generally produced by uniform and homogeneous mixing of the active

The dogiediendsviththditiudrarionéipeliso 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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divided solid carrier, after which the product is shaped if necessary. Thus,

WO 0082388816, a tablet can be produced by compressing or rRGTMEP2007/009393
powder or granules of the compoundj where appropriate with one or more
additional ingredients. 20 Compressed tablets can be produced by . _

The GaBIBRHERR EHMSIRTE HEEEAORRY B AT MRIILAGE GdP Seanfination with

furthd?WeoE oK dlgs, where appropriate mixed with a binder, glidant, inert

' diluent and/or one (or more) surface-active/dispersing agent(s) in a
suitable machine. Molded tablets can be produced by molding the

The ABIRKWIH WhisPois 1 foaRLiarh apesisamnoistanak vathandasrelinbisiogical
diluent, in a suitable machine. 25 Pharmaceutical compgsitions which are

effeckifRBRARDPPE SHAMEELRAREN SR FSAIRIR iRl ERANIS taRIsfosen,

the intdHeR EQUEAIMR ¢RAROLNE Ahiasidso Y ehkavmiig) Bonaaty $eFRSBatient.
and gum arabic or tragacanth, and ]Lpastilles which comprise the

d
The dajly SesedsPgRFHRIY bR [RPEESTRTACING §R 8RR Sydisadyaam 3 mg
and SPrAYMharaG- ARpBaResEERhCoNRRRItoBY BHitablexampRsenttiahg/kg/day.

administration comprise preferabI){ sterile aqueous pr%grarations ofa

An InBEYRRRINH T8 imaYale (i @ areR (N ADB /e H8 BT PY 38 71db IS,
whichl 3p1elgrably soiamsiwiiae bloadefidiednirndethragrienbd hgsser kilogram

preparations are preferably administered intravenously, although
per myBHifhiStrARSHEY 8D iRz dohiNETERIERRSER MiRYFRTRRIRS for example
from M asteNaDIRRCHOPICENESRRTEPARAIONS Bad, ;@é?@ﬁﬁh'béh%ﬂﬁ?@@@ﬁé&ymay

mixing the compound with water and making the resulting 5 solution

compsiamtOn RATRENTENA BTLlP. et RibfecBrivsdmemdisihe vengaipoules for
injectiSReraly eomiaisBant @xatafidorRynmweiaty &f ttnanstvaraspri@diose

Pharmaceutical compositions suitable for rectal administration are

formyatieRsoiPirtRaTRmAsTRIRkIetRsberalipBufBriss. 'PhesaBaiepiablets or
capsPESIUAEY ByrAthISE REERRARRI A0 thadoroniayVityRESIOTBAIE 0 to

conventional solid carriers, for example cocoa butter, and shaping the

600 gk fighdhailigrarp Rl e aRmieneoacRiGRELLIRASI S $8FEAURSS &
formdneiskayare peiarabhihiy dbefotinOftodHMRntiHIgaR [EIBAAGR, the form of

a phasr%%)é’e%%%s!%lo%gg'sitciggi\?v?hvz\g?}icahcgggtgg!e carrier. The carrier must, of
course, be acceptable in the sense that it is compatible with the other ingredients of
the composition and is not harmful for the patient’s health. The carrier may 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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15 used are petrolatum, lanolin, polyethylene glycols, alcohols and

WO fedRhmigys of two or more of these substances. The actipe figedisEt i§09393
generally present in a concentrationqgf from 0.1 to 15% by weight of the
composition, for example from 0.5 to 2%. 20 Transdermal administration

the cangitiopdedinié crirdraadanitae cahpesiidhe sorapRirdichdprsaetanased in
@Hﬁo?{ssﬁ?@ece?g%&ti%ﬁd%l SRR R IR A 488 ong

i
the patient's epidermis. Such patches suitably contain

each Lﬂi%%%?@bgfe@fgh
close contact wit
withinrbedeameingrsdibtitarinueaiprodeieration isricters toutciecndgastric juice-
resis@?ﬁ@%%ti&ﬁ%%ﬁ@%% efé@%f&n@@@gggﬁwﬁlﬁég%ﬁr Qe"aé”hu!ose
itable t

polymer. A su active ingredient concentration is about 1 % to

acetaisphihrakeiahip bviny 3vetate Phiha dartiydapparsiprimetcelielastve

e BT R R S A G Y
Further active ingredients suitable for combination products are: All

suitaffd! iﬁQﬁHgﬁMfSﬁl% SU'HEQE?BH%FQPa%R%ﬁ]H?rtﬁiﬁﬂ‘?ﬁaﬂ!?é’}ﬁrtﬁgﬂ Bllh)eof

weight- reducing agents/appetite suppressants which are mentioned in t
separdteUnitesRob6a sc el i, ipiihsoles 0G ellisissuelich eréakietriongablets,

i te || 0 7
e e b Aot 1 il s popders
or grangigsiraaladlitipamicalaponsiay iz fistgurprs MenaiaudeusHaiidrie as an
T . afion o L hor ‘
ol A o s TP iae ks 3 878 nentioned,

be prepwlsiddio A saiiiedl pvachas s bicehlng brastwddn gnetlides asspeesanvhich

the aﬁi@é?@@&%?ﬂt'_ PRER, @%\MF&?’& AldpecHeivedpgred eolgnRdal

_ hgreln ter are disc _osed in the USP Dicti nary of USAN and Internationa
ingregiry N airebragiFiairewtissi, IReckoMeosiensAdvdgtnaledVrviodeced by

| unifoiﬂ?ﬂiﬁﬂ%%?@%%@fﬂ%ﬁg%ﬁpﬁl?eaécg%%ﬁ(gé@lﬁnltm%zli)&%l?(? and/or finely

www,lantus.com) or HMR 1964 or Levemir(r)(insulin detemir) ‘or those

dividee seniseertiaih WiB?0uE00534% P (NEwet NoPaRRE FsheRERsAINS s des

exa nﬁ%ﬁ%ﬁiﬁa@l@a@ ni%?ﬁg%wlwf%ﬁ@sfﬂb%m@ngy RS & Franules
of the compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed with a binder,
glidant, inert diluent and/or one (or more) surface-active/dispersing agent(s} in a
suitable machine. Molded tablets can be produced by molding the compound, which

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

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of formula | with
a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise

preferably sterile agueous preparations of a compound of formula |, which are
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.example, IN-105 (Nobex) or Oral-lynTM (Generex Biotechnology), GLP-1

WO Z2HIsaBasesuch as, for example, exenatide, liraglutide or tRGEBRRIO7/003363
have been disclosed in W098/08871,3W02005027978, W02006037811 or

W02006037810 of Novo 15 Nordisk A/S, in W001104156 of Zealand or in
prefer@blyoaniesic oribehiaRPap<Iin e IaRRTRkaERIaR! (SV1RHR: PARARRtIONS are
prefeFARyBacswisRISd ng ety affe civBoDYRYSRIRIE AR eiRg g HiRe place

The orally effective hypo?chemic active ingredients include preferably

by subQrsR)RRESS IMEBIYSSHIBI RIS NrRdG RISy SHoRlid ZBiRfneBRERLONS can
prefeitiggolidipastiones, bylusaaidase inbpem @ withiviars MaeA9e the resulting

hosphorylase, %Iucagon antagonists, ?Iucokinase activators, inhibitors of

solutipngbude Bl pRBp B JniRsIBRS FaTIEssEiaah §hdfeiayention:
genefS\EbhaRO RO OEelussIBRIfUSIORE-BdBhesiiAouNnd,

amidotransferase (GFAT), GLP-1 agonists, potassium channel openers
such as, for example, those which have been disclosed in WO 97/26265

Phar@RdMR-9PH3388dsaidia VNl AYSotar Snam M Ra08 09368 ably in the
PCT/EP20071009393 15 which are disclosed in W02006045799

form ed singls-dRRMRBRPEFEMISSIdYISESERREPPBRERH) PYTBIIAS Sricpipapund of

the foRRIBILOrS/thlves enzvaresdovoimibibsiBldatiig el crnesgsnpricardPbutter,
5 glycoggeégﬁ)lysisgmodulators of glucose uptake, of glucose transport and

and shaping AstiBH< K Ribitors of 11B-HSDI,

Pharmaceutical compositions suitable for topical use on the skin are preferably in the
form of ointment, cream, lotion, paste, spray, aercsol or ¢il. Carriers which can be
used are petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two
or more of these substances. The active ingredient is generally present in a
congentration of from 0.1 to 15% by weight of the composition, for example from 0.5
to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable
for transdermal uses can be in the form of single patches which are suitable for long-
term ciose 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% to 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport or
ionfophoresis 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 2008, chapter 12; all weight-
reducing agents/appetite suppressants 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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inhibitors of protein tyrosine phosphatase 1 B (PTP1 B), modulators of the

WO Zashiunsgiggndent glucose transporter 1 or 2 (SGLT1, SGIS2Y/E502007/609303
compounds which alter lipid metaboligm such as antihyperlipidemic active

ingredients and antilipidemic active ingredients, corg)g)ounds which reduce

chapigbadntik®y BeBEFRIBRIRR IR R ERPRIFYERESRE IPrEoal iR
formURP O arscnet 1oractlyadngiEei enis wWiseAET OB e iddt-deRreadaR

_ potassium channel of the beta_ cells. In one embodiment of the invention,
ingregigri smbiRRIons 87e RErACRINSIAHAIRISIERY SresHHmadshRikedion of the
activé MErERAredUaiRs H HfURIEF BB FIMRSIAIBINANASEHIILAS in which a

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

plurafiyieehsonrerieatse RIFSRAGI! theldmasamict tRecRpRbRN: ilost of the
activashyiaisieres nie sesMinatiaa naier sholastaselabpriind and philites SHE of

as, for example, ezetimibe, tiqueside, pamaqueside, FM-VP4

USANsrBaHEIRaHPE ErIcNEmES é@ﬁ%@@ﬁﬁa@, el &Roptedilergert-

W02005042692, W02005005453), MD-0727 (Microbia Inc., _

. W02005021497, W0200502149 r with.compounds as described in
T e et L e Syl Ly WA
(see WIORNQBAR2E2H (MErtk & mﬁ)@me@ZQaﬁﬁqmi@@éw&a@%@ﬁéééaesmibed
. t , and W02Q06017257 (Phenomix) or 0050331 00
in W R R b e R R LR B the
inhalgo pesnthobinshfaenida diamgiairisteredaifl opminakoiivebUNtas OV,

a fixed ¢ ination of ezetimib simvastatin. WO 2008/05862 L
exam oy N P 0T DA IR B G RGN Sl derivatives
such e@nfopwaeiiae denutidkisisstinitisiasechds cemidhaiipreviiten fixetosed in

ol R A

NordiskihzSlixe d\oomhinétios of ewitihtate aNdOBVES$EEMofl Beaefour-ipsen,
pramRRiment of i ivention, (e, comeouneof 1 foumua i

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 glutamine-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 99/03861 of Novo Nordisk A/S, or those
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in combination with ISIS-301012, an antisense oligonucleotide able to

WO 2808lats8Es 10 apolipoprotein B gene. In one embodiment@EHEP2007/009393
invention, the compound of the formygk | is administered in combination

_with a PPAR g_a[}mma a%j??nist such as, for example, rosiglitazone,
which,igitisoiRec T B2 2eH b ARY Ra8Yes-011 (rivoglitazone). 15 In
inhibisle emipdimapiriihedsyentioyp the,gompound of the formula 1 is

) ;administered in combination with CompetactTM, a fixed combination of
insulip;ggRelbgREs hydrochloride with metformin hydrochloride. 20 In one

inhibiesRD e IERERLIISBVENENB dthe empatng glubsniasautadisand/or

administered in combination with duetactTM, a fixed combination of
glycogRiiez8ne hydrochloride with glimepiride. In one embodiment of the

moduReRiien gilecampauRe, AifthREersaUR hipBANBINBETER 083 d Y eabsorption,
__ combination with AvandametO, a fixed combination of rosiglitazone
inhibifprseafid Wit $h&tormin hydrochloride. In one embodiment of the

inhibi%Y@@i%ﬂotBﬁa%Fﬁ@Wﬁf@ébﬁé@é@U@|(ils"ﬂdﬁ'E')jStered in combination
with a PPAR alpha agonist such as, for example, GW9578, GW-_30

modulaigrasf khescdivis e nepienb USRI I8P IHYne Shibbrfithdnt St 2).

compBuaaEANKTRE sespmeinehetdheiformsliz issramiRigiermsidensRnbiRAtion
with a mixed PPAR alpha/%amma agonist such as, for example, WO

ingregismatoag 55 BRiEeP YBdRYEAT Sy eglitazar, LY-510929,

compaMNHhAieiFrd8a0eAdt 3RdkeAVE 8134, AVE 0847, or as described in
PCT/US 00/11833, PCT/US 00/11490, DE10142734.4 or in J.P. Berger et

compQungl MYEE IRPREAR BB S Snces 28(5), 244-251, 2005. 5 In one

PP AR R tvent-Ridhr isMeatan, the compound of the formula | is
administered in combination with_a PPAR delta agonist such as, for

active jagrepleaiguiia 26! iNdRE AhbodRReREEPiRCRSa B RRS Rptimbaeta

celis.Of the formula | is administered in combination with metaglidasen or with
MBX-2044 or other partial PPAR gamma 10 agonists/antagonists.

In one embodiment of the invention, 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, tiqueside, pamaqueside, FM-VP4 (sitostanol/campesterol ascorbyi
phosphate; Forbes Medi-Tech, W02005042692, W0O2005005453), MD-0727
(Microbia Inc., W02005021497, W(Q2005021495) or with compounds as described
in W02002066464 (Kotobuki Pharmaceutical Co. Ltd.), or W02005044256 or
W02005062824 (Merck & Co.) or WO2005061451 and W02005061452
(AstraZeneca AB), and W02006017257 (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 a further embodiment of the invention, the compound of the formula | is
WO 2008/0686281 in combination with an activator of AMP-activ@ed {gpEin 7/009393
kinase (AMPK) such as, for examplégA-769662 or those compounds
described in 15 US 20050038068. In one embodiment of the invention,
the compound of the formula | is administered in combination with a

In onByaiBaIsleASofaR&XAMRIBe FENRERIGIeL SlAT i eher iberaflibrateadPillstered

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

in combinptioR U & LeRtbRranpinalien A REESTHRBIGHSIRACEL iR example,
implitapide, BMS- 201038, R-103757 or those described in

i W02005085226, W02005_12109_1, W02006010423. 25 In one _

In 2 fURRS ARBRCENGIY R ERiIBH SR RoMSRATHRR the hhndargula Lis

admiBRBigRr ednbisambinalianmwike @ somdhivpiter rbrdpaler-ndrmBlaastatin.
torcetrapib or JTT-705 or those described in W02006002342,
W02006010422, W02006012093. 30 In one embodiment of the invention,

In onthereeamend of the feventiad isRdpainistaied dp erMbRatien WhdhiRtered
acid absorption inhibitor (see, for example, US 6,245,744, US 6,221,897

in cogofRiRIet BT Such Ut 40P B2BRISGMHEE P EEIBPlIdssBRIS igdsairlg the
apoli;ﬂ@@@té@l 2096r(233099.1 and DE 10 2005 033100.9. WO 2008/058628
PCTIEP2007/009393 18 In one embodiment of the invention, the
compound of the formula | is administered in combination with a

In onByipedmiilet a¢ithadsoeberiSYRb %ﬁpb@%éfﬁpﬁe EHAtesY PRNEFhistered
colesevelam. 5 In one embodiment of the invention, the compound of the

in compIRARPNYRARAIRS RN ASRRITS Rt 19 EXBEMforrrRigigzone,

piogli€eeerdS 5340912 28ch 73, fou xanmliet HMRAlidzdhdR 1586 or
those as described in W02005097738. 10 In one embodiment of the

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

~ in combination with Competact™, a fixed combination of pioglitazone hydrochioride

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 aipha agonist such as, for example, GW9578, GW-
590735, 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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in combination with Omacor(r) (omega-3 fatty acids; highly concentrated
WO 2869/e588880f eicosapentaenoic acid and of docosahexae®dFAERDODV/009393
one embodiment of the invention, thd Eompound of the formula | is

e A AL SIS 79 ETH S, SRR SF e et 034 o

as dexnpednd PCthe oot 8[353&@'0%518@0/1“4@@1@%%%@@ orin
nt|OX|dant S le, OPC-14117, probu tocapheroal,
SRR Al RENR R BATIRE 56| B R aPhe bERL 2005.
invention the compound of the formula | is administered in combination
with a vitamin su h as, for example, vitamin B6 gr vitamin 812 Ino

Inong,& Q?ﬁ'btf? Q“ﬁ%v%\ﬁ%%o?h 80?986%‘&‘6#% derommiad is administered
in coagmigiRiarathZd FPednddNaliagonith sdioamn RN dikase oSWiaBl 1B

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

In oné«BPnDdicH@“tﬁéY%ﬁ ’tﬁbimﬁﬁélﬁtﬁmﬁhl ﬂ%f@ﬁrﬁ&@mﬁ?oﬁéﬂﬁml a B em@istered
mpodiment of the inyention, the co the formula | js
i CO A I BB R G o A4 Aol P B BP AR amma
agonforsgxaaglsiel|S- 188494 or as described in WO2005077907. WO
20081058628 PCT/EP20071009393 19 In one embodiment of the
invention, the compound of the formula | is administered in combination
In a fulther @mﬂmﬁomw@hﬁw ) &@rneps@mmafqame@mm@ lis
Cl- 1027 mbodiment of the inv compound of the
a0 s ARSI U0 RIS O AE SNt Bip & fpase

(AMRKMUA em;&m%mnplat)maezf@r e plemnisatias desdiied in
US 2@@5 de ease niacin in conjunction with MK-0524A or those

descrlbed in W02006045565, W02006045564,
W02006069242. 10

In one embodiment of the invention, the compound of the formula | is administered
in combination with a fibrate such as, for example, fenofibrate, clofibrate or

bhezafibrate.

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,
WO02006010423.

In one embodiment of the invention, the compound of the formula | is administered
in combination with a CETP inhibitor such as, for example, torcetrapib or JTT-705 or
those described in WO2006002342, W02006010422, W02006012093.

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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In another embodiment of the invention, the compound of the formula | is
WO 2ersiissses in combination with an agonist of GPR116 as RGTHEPQUIIN03393
for example in W02006067531, W02806067532. 15 In one embodiment
of the invention, the compound of the formula I is administered in
combination with a lipase inhibitor such as, for example, orlistat or

in onectiigiatitidi-86e Ivasiembedimanbeling dnYRBteRne cornawndDEreq

the formula | is administered 20 in combination with insulin. In one

in cogthiadiemtitirePiMmRIin Al ARGGTNORPY SHRTmSdSRmPle,

chol BAREORr Witbs suifgrylurea such as, for example, tolbutamide,
glibenclamide, glipizide or glimepiride. 25 In one embodiment, the

compound of the formula | is administered in combination with a

In oné@ﬁ@@@@r@&%ﬂﬂ@tﬂ%ﬂ%ﬁﬁ%@@ﬁmﬁ&ma%ﬁ%@@mﬂl% KieBdthistered
(W02003097064). In one embodiment, the co §ound of the formula | is

in combinatia einRRdhbiTaEERIR0NANFEE GRS SS hadfurbeb-sthRdeRr

exaMB%!'KHMF@PW fecann @D HR)iEYsh as.detsenenWARE6669Y¥as.
2008/058628 PCT/EP2007/009393 20 In one embodiment, the

compound of the formula | is administered in combination with a

In onBighaRiesachAShIOIRRmBle tReHorMou Y atamefrmbrdiment Hifistered

compound of the formula ] is admlnlstered in 5 combination with a

in CORBRHABL o B TR SARRBRE b B AIE S I FRBESTI Bl ethyl esters
of ei m@@&@rﬁﬂ@%@%@@fﬁﬁé@ﬁd@@iﬂmmStefed in

combination with a thiazolidinedione such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO

In on87éﬁi&ﬁ?rﬁéﬁtroﬁ¢ﬂdmé%%¢a% ESpeatienoinmartawala | is administered
5-[[4- [%3 ,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]- 10

in COFIRIRG HATLIHIN- 24 iR ot IRAIRE RS A S8 KRIRRIR nE ERIBRRIILANP- 797

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

tocopherol, ascorbic acid, 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 B6 or vitamin B12,

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

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

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

In one embodiment of the invention, the compound of the formula 1 is administered
in combination with a squalene synthetase inhibitor such as, for example, BMS-
188494 or as described in WO2005077907.
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with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

WO 20088 88828diment, the compound of the formula | is admirdEaEPP007/009393
combination with an active ingrediert@vhich acts on the ATP-dependent
potassium channel of the 15 beta cells, such as, for example,
tolbutamide, glibenclamide, glipizide, glimepiride or repaglinide. In one

in onenehbesaiensnther erepRidnt o thesfesmiedrs agtrisigieraddn is administered

. combination_ with. more than gne of the aforementioned compounds, e.%.
in coiinAtiRaNbR AR SR ABLRARDIFhSHGMAS, PEGKGNRIFegamgabene

(Cl-1agarhose, repaglinide and 20 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

In oreOBRIATIATEWIHN @2 INIBHES Of Bl erRapdReEBh Gkl asensuehidadriinistered
example, PSN-357 or 25 FR-258900 or those as described in

in cofRieippiiad84dnan RESSHRII07ISE OWdE050 P aeseriprRgoNist) such as, for
exam@26R28A1Padid B oag endeedineatctheaempALAiIeH IRUAL-524A or

administered in combination with glucagon receptor antaganists such as
thosq G uRRRIES ASARETEA N LORIEBA05E o NORIUGHHEPRE. WO2008069242.

W02004100875 or WO2005065680. WO 2008/058628
PCT/EP20071009393 21 In one embodiment, the compound of the

In anihRl AT ROLHRTRISEEEE BB Mt C AR U QS Y tRibSse,

admifisiBras) wcexamiitoh \vih 2k 69dMA20W@PEEYE%s BRN1EQErRSNGr
10, GKA:50 or those as are described for example in 5 WO2004072031,

eXampie 3p 04 5 A8 200868656 YW@ 2005044801, W02006016194,

W02006058923. In one embodiment, the compound of the formula | is
administered in combination with an inhibitor of gluconeogenesis, such,

In Ong SRPRREMFNECFRDBREENOTe FCTRIMERHB RIS dXTBEIR pJR AG B pfRiered

in cofapmdadnscagninisteredimisemiingtion, Ydteiahiptiersopfidtuetasestilistat
1.6 tgsphosphatase (FBPase), such as, for example, CS-917 (MB-06322)
(ATLg#9%B-07803 or those described in W02006023515.

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

in combination with insulin.

In one embodiment, the compound of the formula | is administered in combination
with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide 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
(W02003097064).

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

WO 2008158828 with modulators of glucose transporter 4 (GLUTET/E8E10%/005393
for example, KST-48 (D.-O. Lee et @g Arzneim.-Forsch. Drug Res. 54

(12), 835 (2004)). In one embodiment, the compound of the formula | is

In ong gMRRSERR N GmResIDai g TaFmitis S sradministered in combination

with DWEIBRESTsGEpsEst iehesahatfamidgbanrierase (GFAT), as are
- described for example in W02004101528. In one embodiment, the

compound of the formula | is administered in combination with inhibitors

in an&fiipertisyierlidag VohFSuAY bt amiglearaBipIvidagpin 25
(LAF-237), sitagliptin (MK-0431), saxagliptin (BMS-477118), GSK-823093,

combpsiicsswithyRegiiiniseRUS a3 A%eps PRI I Eredbigo sy, nateglinide.
GW-825964X, KRP-104, DP-893 or as are described in WO2003074500,

IO SSRGS PDTBBBR0 ST G IgEh St I ored 1 Cortbinaton
with mﬁﬂmmﬁmﬁﬁilﬁ?mpﬁwmmamm@mmiitazone,
. PCT/EP2005/008004, PCT/EP2005/00 : 05.-012874.2 or. DE
rosig§ S5 108 A TR UHE SRBCTRAL VL STty e Ro i geearh
Founddtitinisie reatHicdemibifjét] (5 AMENY068/858 628/ P THEP200#A08B9AnR2hoxy]-
ith JanyviaTM. a fixed cgmbination of sitagliptin phosphate with
P henmgtl%{mﬁ{éh%% %‘Pﬁﬁ%‘ee. Kake embodiment, the compound of the
formula | is administered in combination 5 with inhibitors of
In ond BREGIRURVRICIHh HENAr08 8086 h(td Rib 2 in B4R 89n @5 mbination
-~ example, BVT-2733, JNJ-25918646, INCB-13739 or those as are
with afegcels@sitasaniinias S0P EF1 H00oB0aD K MrglY s9ggarbose.
W02004112782, WO200344000, W0O200344009, WO2004112779,

W0200411331 0, WO2004103980, WO2004112784, WQ2003065983,
In oG RHBY %@%%WQM‘O&%&?\%{ 8043 G5594 'SARS dﬂé‘ﬂ‘&%"@“o”

with NQ@260403F4TeW WRRO4AR4E 264 the/ AP PO4E3 R38N WoRREAGRGHhnel of the
WO02004058730, WO2004065351, WO2004089367, WO2004089380,
beta W%Zd:é’ 8% -rﬁ’ffi‘ﬁ@oﬁ)(?ﬂ%ég%, %@W@%,M@@S@%ﬁ@@de or

repadi@@906010546, WO2006012227,

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
suifonylurea 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, W0O2004007455,
W02005073229-31 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 WQ2005065680.
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W02006012173, WO2006017542, WO2006034804, WO2006040329, 15

WO Y020RE58662, WO2006048750, WO2006049952, WO2086F4E83807/009393
WO2006050908, WO2006024627, \¥®2006040329, WO2006066109. In

one embodiment, the compound of the formula | is administered in
combination with inhibitors of protein tyrosine phosphatase 1 B (PTP1 B),

In orRSAHHISRREREIHO SR SxamPls {Hé’\f@%ﬁ%]}%%@ﬁ% ¥(622804 kA Bination
W02004506446, WO2005012295, W0O200511600

with a@w@mamﬂa@cwbm%@@@w@éﬁ@ﬁ%éé’%m@@owﬁ3179)
PSNPGH/EHEIR05/9 188N 05 D& 19:2804:068 s ArilanerasnBaiBant. the

compound of the formuia 1 is administered in combination 25 with

WO3ABAGIARGR ol &85 diNAZORReieRPIRRPBGPaNERHRIOEAEAEGLTL,

WODeEd 2 suchasoifisxesople, KGA-2727, T-1095, SGL-0010, AVE 2268
and SAR 7226 or as are described for example in W02004007517,

W0200452903, W0O200452902, PCT/EP2005/005959, W0O2005085237,

In o M@%@ tﬁ@@@%&@@ﬂtﬁ@mg13@%@%@%@@9%3@@1bmaﬂon
W02006062224 30 W02006058597 or by A. L. Handlon in Expert Opin.

with 2Rdphitiiened gees)actenssisssHoisas. IR e BRBediRERd

compound of the formula | is administered in combination WO
2008/058628 PCT/EP2007/009393 23 with modulators of GPR40. In one
In ongnssRBRAEREYhd eorasBRRENSt BfdTBdaimiad atdrdiised in combination

with RATRHBALIBN VR Seod WalarsHf<phiRad hrasraissiescrhed fap esaam|Se,

in W02004041274. 5 In one embodiment, the compound of the formula | is
CS-HdniMiBroReH @dsMﬁn%?%ﬂ&ﬁﬁﬁh%%L%?&Féb@ﬂcubwpl?@%%%1 5.

described for example in W02005061489 (PSN-632408). 10 In one

embodiment, the compound of the formula | is administered in

in one,aBRREIBIEWIth MHERRBRBEHIN G SIna e AFRYB RtRSES 4] combination
with ﬁmu@%é%f?amg tRa¥P8REPA73399TIN, Qﬂﬁ:ﬁ@@oﬂjm@@rﬁb% KST-48

compound of the formula | is administered in combinatio
(D.-O. Lee et al.; Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004))

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of glutamine-fructose-6-phosphate amidotransferase (GFAT), as are
described for example in W02004101528.

in one embodiment, the compound of the formula 1 is administered in combination
with inhibitors of dipeptidylpeptidase IV (DPP-1V), such as, for example, 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-863 or as are described in WO2003074500, W0O2003106458, W0200450658,
WQ02005058901, W02005012312, W0O2005/012308, WO2006039325,
W02006058064, 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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15 with inhibitors of acetyl-CoA carboxylase (ACC), such as, for example,
WO e e&8628cribed in WO199946262, WO200372197, WO REIRERZA®T7/009393
W02005044814, W0O2005108370, JF2006131559. In one embodiment,

.. the c und. of the formula | is adminjstered in cqmbination 2Q with an
LR S AR e R AR
hydreshiods.those as described in W02004074288. 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 25
In onexempledimeSR 005222226, Q2005 085230, RS AHRRARS/083346mbination

i e RS o,
eanQZBWMGMéJBWGNW?YM& WERBSG76 68 cribed or
oo o2 MR, S0 SIESPRTENE eoctcgono
W O 261034610 Ki Vsl 12 QO PROC W) Gt h3ss dpge@ammhgignae@rﬁ@iﬁéaurm-
wo A SSPAESHER BEAEERDEUAREI At ons pulen I

WO 280ddtDeRa 4 wmmmnmgmwsmmmmexglwmewe&
o R R e
vvoziamﬁﬁgﬁasva@zmmmmr\mcammecmgm%@o,lwo%bﬁonsegsgs,
o R R e
WO2006BI24i08, WiD200B0IA642 PIE0NB0808EjdremEmendikethose
O e R O

WO2006050908, W02006024627, WO2006040329, WO2006066108.

In one embodiment, the compound of the formula | is administered in combination
with inhibitors of protein tyrosine phosphatase 18 (PTP1B), as are described for
example in W0O200119830-31, W0200117516, W02004506446, W02005012295,
WO2005116003, PCT/EP2005/005311, PCT/EP2005/005321,
PCT/EP2005/007151, PCT/EP2005/01294 or DE 10 2004 060542 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 W0O2004007517, W0O200452903,
W0200452902, PCT/EP2005/005959, W02005085237, JP2004359630,
W02005121161, W02006018150, WO2006035796, W02006062224,
WO2006058597 or by A. L. Handlon in Expert Opin. Ther. Patenis (2005) 15(11),
1531-1540.

In one embodiment, the compound of the formula | is administered in combination
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15 combination with CART modulators (see
WO 208843386¢8phetamine-regulated transcript influences eneR§yT/EP2007/009393
metabolism, anxiety and gastric emp&dng in mice" Asakawa, A. et al.:

With H)%%%Srgrbq %ﬂfﬁﬁﬁ”c Research (2001), 33(9), 554-558); NPY

antagonists such as, for example, naphthalene-1-sulfonic acid {4-[(4-
aminoquinazolin-2-ylamino)methyl]cyclohexylmethyl}amide hydrochloride

0 P,./1683A); NPY-5 rec antagonists. such as.L-152804, S-2367 .
o e S e B R 1S 18 Pl g Bination
with (FPO( G868 af 4R YbdIs esmpodedstibedase famexanipié CIABBR74.
(PYY3-36 conjugated with human serum albumin via Cys34), CJC-1643
25 (derivative of PYY3-36 which conjugates in vivo to serum albumin) or

in onth esebasiane ndetieribeoh poWE2O0BRB4 2 € Bis Rdcanizabiadithresetipration

. a, onist for example, rimpnabant, SR1477 \/-
with R PR R R B R s U TRhmp T48s
(PSNeka@pl8n EP 0656354, WO 00/15609, W02001/64632, 30

W02001/64633, W0O2001/64634, WO02/076949, WO2005080345,
W02005080328, WO2005080343, WO2005075450, WO2005080357,

In on&/POOLTOZA0), Q20080266 47 -4, IWMOR0O302Z06) WORABIMEdNBination

. 0Q7887, WO 027069, U 367, WO200132663 .
with S G e SR GE R e Sooded ecretnwte in
WONEO03087037, W02004048317, W02004058145, W02003084930,

W02003084943, W02004058744, W02004013120, W02004029204,
W02004035566, W02004058249, W02004058255, W02004058727,

In ong/eaussEs83iHES2004021d 88 Th &) 8200402 1id 8hbn Id BRIRA0R14856irmtion

vt b TR G LA Wb d0AS. o 300H e se =5

descie00400083794¢A2C0500RRRE A2$200500Q9830,7 A/ 0Z00BANATE50448 14,
0334 11038-39, W02005016286, W020050071 11,

WOW@G%%§%4G7Q, W02005027837, W02005028456,

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 W02004074288.

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/EP2005/0053486,
W02003078403, W02004022544, W02003106410, W0O2005058908,
US2005038023, WO2005009997, US2005026984, WO20050008386,
WO02004106343, EP1460075, W02004014910, WQ2003076442, WO2005087727
or WO2004046117.

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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10 W02005063761-62, W02005061509, W02005077897,

MC4 agonists (e.g. 1-amino-1,2,3,4-Bktrahydronaphthalene-2-carboxylic
acid [2-(3a- benzyl-2-methyl-3-0x0-2,3, 3a,4,6,
7-hexahydropyrazolo[4,3-c]pyridi n-5-yl)-1-(4-
in oneldorbplignght2thaasshybiamides (AT Ol 52 aeintiBE3280 InBR3dBMation
... LB53278 or 15 THIQ, MB243, RY 764, CHIR-785, PT-141 or those that
with AR S SOLABE ~hHoBOED oS BE HO PG,
(SPPVE02004078717, W02004078716, W02004024720, US20050124652,
W02005051391, W02004112793, WOUS20050222014,
US20050176728, US20050164914, US20050124636, US20050130988,
In ond&) SRMHMEA 0 NOZOH00S5 324 & EoViA8040 J0FRIAINEI2A0h 4P Bation

.- W02005040109, W02005030797,. US20040224901, W0200501,921, .
with 3B SR AR VBB, AP 657783 or Sxample in
WO 2002008040 2510 ERHDERISS, WI2D0307205563 \WM0R002003087 120.

W02006021655-57; orexin receptor antagonists (e.g. 1-(2-m ethyl
benzoxazol-6-yl)-3-[1,5]naphthyridin-4- 25 ylurea hydrochloride

In on€SErddGien) thehosemsiatbafeserfoedidds iapia nis¥Ye2A0 L3630Ration

with RIS o TOE SRR (5 B IR ATgeT o etny e

-~ WO26089836i midazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO

00/63208) or 30 those as are described in W0200064884,
W02005082893); CRF antagonists (e.g. [2-methyl-9-(2,4,6-trim ethyl
In a fplikayRaAklotiB;@htiarafluonepadnyl ol phepidamine |1/ @dPOIGEESEY);ICRF

comt g A L L 2 T o0 O
influcexas plesip¢drobimboiBm, anxiety and gas_tric emptying in mice” Asakawa, A. et
al. Hg@%ﬁ%ﬁ%ﬁ% g?e&é% E{]%%%)C?h%r@ e%(\%g%gﬁéﬁ%%? g(-)labegron

NPY antagonists such as, for example, naphthalene-1-sulfonic acid {4-{(4~
aminoquinazolin-2-ylamino)methyljcyclohexylmethyllamide hydrochloride

(CGP 71683A);

NPY-5 receptor antagonists such as L-152804, S-2367 or as are described for
example in W0O2006001318;

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

CB1R (cannabinoid receptor 1) antagonists (such as, for example, rimonabant,
SR147778, SLV-318, AVE-1625, MK-0364 or salts thereof, or those as are
described for example in EP 0656354, WO 00/15609, W0O2001/64632,
W02001/64633, W0O2001/64634, WO02/076949, WO2005080345,
W02005080328, W0O2005080343, W0O2005075450, WO2005080357,
W0O200170700, WO2003026647-48, W0O200302778, W0O2003040107,
W0O2003007887, W02003027069, US6,509,367, W0200132663, W(02003086288,

$BLB16, W02006060461, W02006067428, WO200808 /R 2107/009393



10

15

20

25

30

5 (GW-427353) or N-5984 (KRP-204) or those described in
WO 2008/06862653; MSH (melanocyte-stimulating hormone) agRHEPREDNF/008393

(melanin-concentrating hormone) re¢&ptor antagonists (such as, for
- - -6 - TC- - 6, T-71,
o Y L AT B R
WO20EIRDERES 200 20040650 M Z2P0 840230401 1482 WA200204 2648,

R R ey e e

WO20MEBEERERR 743 200622 0388405 FR2868 483,5\\0302068 10044656,

e St R e s
vvoznsgima@@x;aé%hyamz@%@mbwm%m_ﬁmhwmyowe% grcid
WO A s R S G B e85 Ao otonin
WO2e0ptake® &mmmcp@@oawmmmmmgmigga&,emmauﬂamd 1,

R e e e APl I P
WOZB5TEG T8t lol MOaNIGED I Bas O A0GBOPIES T casemotBAgelaride
WO, Y o T 060800425, won00242304 or

MC4 WERMIoB0E2659)a6HHT6l @@@ttﬁm?gﬁrgptﬁfgmeﬁ?mmad@c acid [2-(3a-
Sl Dl asaek RN S e R Y

chlorgphwethy heétrozoetby Fe@d6 6 QA3 1gedWEL hloomioR 8 328n i85 8RN ABEIE278 or

THIG Y BB Bl T TR BPWoce that ave described ity o
WO2008569%5);, §Yartddtdtsese sectetaddiesd téce oD At asts7(ghrelin

Ml rl e el e

W02004112793, WOUS20050222014, US20050176728, US20050164914,
US200501246386, US20050130988, US20040167201, W0O2004005324,
W0O2004037797, WO2005042516, W0O2005040109, W(O2005030797,
US20040224901, WO200501921, W0O200509184, W0O2005000339, EP1460069,
W0200.5047253, W02005047251, EP1538159, W02004072076, W0O2004072077
or WO2006021655-57,

orexin receptor antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-

ylurea hydrochloride (SB-334867-A) or those as are described for example in
WG0200196302, WO200185693, W02004085403, W0O2005075458 or
W02006067224);

histamine H3 receptor agonists (e.g. 3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo{4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or
those as are described in WO200064884, W(O2005082893);

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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27 TRH agonists (see, for example, EP 0 462 884); uncoupling protein 2
WO zo0Brosdegors; leptin agonists (see, for example, Lee, DagemNEP2007/009393

Leinung, Matthew C.; Rozhavskaya28rena, Marina; Grasso, Patricia.

Leptin agonists as a potential 5 approach to the treatment of obesity.
UroCqRifRISTHRS Future (2001), 26(9), 873-881); DA agonists (bromacriptine
agontdeprexindttinpseimnyasadnkibie ss(fRiresampe MO HMBES:

inhibitors of diacylglycerol O-acyltransferases (DGATS) such as

methapeasioRy e YRNgeybhbdd-téreingiiyin Odpdehrn224997,

loxy YRFRPAABAI W QR4 1O/ O2R(EA2 80 SWIQBEGRAY 2740,
yoxyﬁzgoszoegz, %02805013907, %\NOZOOGOOAZOO, W020060€L9020,

(CW- b tosaN s Hnibitbrs Stafy thaesyRicibe tHRS <RIPAS e 3
MSHEXREMRIBCAESSARTREM @ SHRSHEEEJANNR2004005277; oxyntomodulin;

15 oleoyl-estrone or thyroid hormone receptor agonists such as, for

MCHd i@ reNoe 15 HinHJmonge senpetPPRiastsiniach as, for example,

NBI-849 2005126936410 30A1 94893 /020939842820 W20 EHRI480 or
WO02005092316. 20 In one embodiment, the further active mgqérg‘glent is

COMPRUBARAHEN A &8, dG55RPHIH SAHURE i HVEMD950B56RE.
WO 2808ty dmineeseotro i ane amboedimentdie futthenagiyesngoedient is

trodusquemine. 25 In one embodiment, the further active ingredient is a

WO2R04R1#02r HOXIRFY 7 BRIGMA QOB EREPINY RAREAHRGERPenzyme
WO 20806 I8 7@) & eneoiment4bevitpen 20897 2ogradismas tenting see, for

exam&e, "Perspectives in the therapeutic use of leptin”, Salvador, Javier;
WO28009A0 A FR7 888 TBief RAANRHIOEEmA R3PS0 Wi2006044293,
wO028Bbsonageterapy (2001), 2(10), 1615-1622. In one embodiment, the -

further active ingredient is dexamphetamine or WO 2008/058628
CCKpaappsisgeigyagsfor example, {2-{4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-

‘cyclohexylethyl)thiazol-2-ylcarbamoyl]-5, 7-dimethylindol-1-yl}acetic acid

trifluoroacetic acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180
or those which are described in W02005116034);

serotonin reuptake.inhibitors (e.g. dexfenfluramine);

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

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

5-HT2C receptor agonists (such as, for example, lorcaserin hydrochloride (APD-
356), BVT-933 or those as are described in WO200077010, W020077001-02,
W0O2005019180, W0O2003064423, W0200242304 or W0O2005082859);

5-HT6 receptor antagonists as are described for example in WO2005058858,;
bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

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

growth hormone-releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));
growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as,
for example, A-778193 or those as are described in W0O2005030734;
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28 amphetamine. In one embodiment, the further active ingredient is

WO Jonikusaegag or dexfenfluramine. In another embodiment, thecfyrtesoo7/609393
active ingredient is sibutramine. In opg embodiment, the further active

ingredient is mazindole or phentermine. 5 In one embodiment, the further

TRH sapissifyieerehoiLxampieniABZetdid st dierivative as described, for
uncoﬁﬁﬁﬂ@b%i%iH% @@@%ﬂ%@ﬁ@ﬁéﬂé 7_,205,290. In one embodiment, the

~compound of the formula | is administered in combination 10 with bulking
leptirngapnisisréeminy insauple tlring 2iyjehty (sb@;rf@n@thf_ﬁﬁ@w C.;
RozhGPERB{GAPEAX (Rr&EHRM & ds &8 qbafﬁ%fQPL@éﬂrP‘%ggﬁ{%@%é% Bemnmet
of hypercholesterolemia, ADVANCES IN THERA éZOOl Sep-Oct),
apprazgh)iobe é)catarsthak ebasdardbreaninliv) prodect st INGa(BbeY 3-881);

it ialti E ients GmbH, Industriepark HOchst,
DA aggg§geg§eﬁ%%ﬁisﬁ_r% PeshARsRdl

rankfurt/Main). Combination with 15 Caromax(r) is possible in one

lipaseiepalasen biliipse Haaexammimibi@tdn 49 5Ehipounds of the formula |
Enhib;ﬁ&‘%} 9@6@5‘&@@0&@@%@'&%@#&%&5@@@Qﬂs%ltf)iﬂ LEEANIAISIEred o g

in the form Oftood productS such as, for example, in bakery products or

desciassiPh&<aP0 R Wil S20RGE SRRl EIeRPSGIAISIE B oMbIAAtiBR Tt e
WO2RRIBD24BEE ahiBieonEeRBe Y/ tPones At olis pigseEsened

compounds and optionally oné or more further pharmacologically active

WO28355184208 Wi B2Ge8a ¢ AsARAGRRRRH 18R protection conferred by
RS e M RS CTETRALCEISY a8
described in WO2004005277; ’

oxyntomoduiin;

oleoyl-estrone

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as
described in W020058279, W0200172692, W02001924293, W02003084915,
W02004018421 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 SIRT1

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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Na* Na FM VP4 JTT-501 OH.HOHN OON Oe -41 OS Gf262570

WO 2094)858RMpglitazone Ho 'k, IO Q N xH CI CI\ OH GW-PE78 € 266Y/009393
K-1110 HOON'QOOHOp/F ®@BY-674 KRP-101 0OOHOFF ~~Oa

0\S/\ANOHO~O/\F \SS1/N 5LY-510929 GW-501516 cl FFF/\JS
amphgtamine.

In one embodiment, the further active ingredient is fenfluramine or dexfenfiuramine.
in another embodiment, the further active ingredient is sibutramine.

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

In one embodiment, the further active ingredient is a diphenylazetidinone derivative
as described, for example, in US 6,992,067 or US 7,205,290. '

In one embodiment, the compound of the formula | is administered in combination
with bulking agents, preferably insolubie bulking agents (see, for exampie,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hbchst, 65926 Frankfurt/Main). Combination with
Caromax® is possible in one preparation or by separate administfration 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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NH2 OHHO N CIH O HO'PO O/ OH N-5984 0 MB-07803 CI OH \/ (r)\
~-NCH3 JOHNN\VONHO A-769662 Cl AVE1625 F WO

WO MR)@%%ZZ% PCT/EP2007/009393 35 The examples detaifeld HEIBAV07/009383

serve to illustrate the invention Wltho§§ however, restricting it. Table 1: O\

The dkarmBlkshtRBRIHIMWRAEHNIRG X=\De |R@@R§Ohﬁ¥fﬂ%ﬁ%{ﬁ%ver
R3, R3'R4, R4'R5, R5' X 1 Et OH, H OBn, H OH, H CH20H, H NH

restrigtigg thH, H OBn, H OH, H CH20H. H NH 3 Et OH. H OBn.H OH, H

CH20Bn, H NH
Table 1:
N f/O
S
R1
\N 5
R5' R5 | i OH
R4
R4’ O HN
R3 . X o
R3 R R2
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,0OH, H NH
3 Et OH, H OBn,H OH, H CH-0OBn, H NH
4 Ft OH, H OBn, H OH, H CH-0S0,0H, | NH
H
5 Et OH, H OBn, H | OSO,0H, H | CH.OS0,0H, | NH
H
6 n-Bu OH, H OoBn, H OH, H CH-0S0,0H, | NH
H

Et = Ethyl, Bu = n-Butyl, Bn = Benzyl

The activity of the compounds was assayed as follows:

Preparation and procedure for the in vifro IBAT inhibition assay:

1. Cloning of an expression vector for human IBAT
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4 Et OH, H OBn, H OH, H CH20SO20H, NH H5 Et OH, H OBn, H

H CH20SO20H, NH H 6 n-Bu OH, H OBn, H QH, H
WO @ﬁgég H, NH H Et = Ethyl, Bu = n-Butyl, Bn = Benzylﬁ'ﬁyg&i%ﬂQHf)og?’g?’
the compounds was assayed as follotfls: 10 Preparation and procedure

The JONRhg ddviPR AR IR ARSAYEIdic GIARNG H ANAY BASEIRAYERIAE by
for human IBAT WO 2008/058628 PCT/EP2007/009393 36 The cDNA

standauhiprihrd ey eBEHBORIRGY s6idrseHbsAiERRRale dbiaiasylar

Cloni@ntlashmetidsrinalesHrideislogy abasseubeidarRKRTNGINand
olecular Clonlnﬂ: A Laboratory Manual by Joseph Sambrook and David

introdyGBu B e N b SO BLDNKEIR TP TR caHenting of

the inydpsRaURNEEMIRPRINY iabRteinBeskEestRg eomnIstariden Wit quence
bases 599 to 1645 of the base sequence for human IBAT which was

for hiypar it by BCR WisLePrARE SRl dbited irsiie b FBapRa kit e
GenBiairkRER 68 BankAsecgskEN HRABELId ML BBsE PRI 1 BtRes 599 to

correspond to the complete coding region of human IBAT. 10 2.
1645 SRIFZTRAGA I PREBMBIRLH CESINMESHRR SRV BAPression of
human | BAT The expression vector for human IBAT was introduced by
5 stﬁble transfectjon into CHO (chinese hamster ovary) cells. To select
Si

ihGRPREIOBES IRIPIYIRATEERER WE R sl ey esHepIRiBuman

IBATmedium (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

The eagidtyion rrdielphaiedtaaroeRioaad(iddlaEedbyTaeisrlitelpReMIBN into
CHO &%‘%g%%f%ﬁégig%@% : [%E']éggéf é?rfgféegetl? 33[[%2 ,a Ilt&r) ?J?:j/ 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 pg/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
chloride, 2 mM potassium chloride, 1 mM magnesium chloride, 1 mM calcium
chioride, 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 chloride, 1 mM
magnesium chloride, 1 mM calcium chioride, 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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20 the further assays and further cultured in the presence of 400 tag/ml

ﬁﬁgjticiﬁ. 3. Measurement of the inhibitory effect of the compound of the
Wo HoR%Pthe IBAT-dependent uptake of taurocholic acid g cER092/009393
CHO-hIBAT cells were seeded in a cohcentration of 40 000 cells per well

incubBtBahnihdvsteaseraies e walhplalprinasd FHIBYRoMEd N aRdyitured

for 24 h. The cells were then washed once with sodium-free transport

conceRialion fipetit e isining CRRIRAT ssaRy futHssiahieons ia@peratvre for
30 mMagResiEsn shvrtigecdsrWM-eaeiBBpRBIMAaIIdR M fHERBSATESs A Far

and subsequently incubated either with 30 sodium-free transport assay
(40 uHviRdY SPRERIRTEANtRTINFIRCSRAMHED AR NesisfRrdasRye assay

was th@ﬁ%t&f’&i@&"éi?ﬂh@”fﬂ ohiprida; srravhRelrs Perasliriidged BMocholic acid
agnesium chloride, 1 mM calcium chloride, 10 mM HEPES/Tris, pH 7.5)

m
(PHI-AS po divunianrbr eyt tenmparidurle o fiaghrrncenimatiomsd trHeodhelic acid
in theR88aXyMRES WeTeNISUrdiQ 2 QRRIBaREAGiIRE UERZANE LIG8383 tdfperature, the

incubated in the presence of the comgound to be investigated in varying

reactigfhs@nsitonsd LycrsidiRa St HirARirne kesyas ranapasbassay buffer

(4°C {esmiplesaieviar WwisriiasH&e ted subsiancrs WRIR ARREPialeky SHUI-d4D
transport assay buffer ¥4O pl/well) starting from a 10 mM stock solution in

buffeg;mibaiy st Hbe! FrBedianddREn 29488 D FaRING 't BPARE of a
radiogtiftitie takerdipiahelad dasunshalic asidrFaHTE Aapebmabeledtilation

taurocholic acid. The final concentration of taurocholic acid in the assay

Micraplate fRAFSAHEF AN Al@Bation time of 60 min at room temperature, the
The HeAateRiwvassioRpediyerdngr 108 rRisvebeipstdmdse EnsPHh Ry

buffer. g{%@ and %?ch well was washed three times with sodium-free
conceniRliR: 2LL4RS FBiGHRENE R Aty 2d8!AUNScMEMation fluid were added to

each well, and the radioactivity taken up into the cells was determined in

a MicroBeta ScintFI tion Micyoplate Reader from Wallac. The )

1 AN Al M Lo e 500 B DR S OMBRSY SARRHARy the
ceernitationstBlas detesaineddnihe fllewbagwidindIrdnsport assay buffer.
D inati ft lue for 0% inhjbition. This js th tin
“th tgtrer?m%té?{c])r? 01h ’S\ga}/g%eo or 10 OIBI‘% ilnlr?i itior{.s'ﬁu}s ?sr?i'(?g %Jé%?frgnlw@nt in the

absence of substance, measured in sodium-free transport assay buffer.

3. Calculation 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% (IC50 vaiue).

Table 2: Biological activity

Ex. IC-50 (human
IBAT) uM

0.0044

0.0069

0.0035

0.0624

0.0020

S | B W N e

0.0107
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absence of substance, measured in sodium-containing transport assay
fé . § termination of the value for 100% inhibition. T(I;%s is the
wo %lhlg eésh'rll t in the absence of sub%tgnce, measured in s Bﬁ{ﬁf’e%{)()?l 009393
transport assay buffer. 20 3. Calculation of the percentage inhibitions of

It canteSRBRBaUTEMEaRS SRIEIAN S dAtNA RTEREREPPIOIMIRUST the invention of the
concentrations of the compound to be investigated. |t was then possible

formyia 4 RiengatiiiaRe dondendrarimentHecasmpatAtivARIPIdaIYEs the

uptake of taurocholic acid by 50% (IC50 value). Table 2: Biological activity
Ex. IC-50 (human IBAT) pM 1 0.0044 2 0.0069 3 0.0035 4 0.0024 5

The yspEIhE BBTBTURKS SHHRISERBAPIH LIS e AR REeMatippOf further

diseatderredlsans theomeasH e, dalambhsreappvsssektagdnvention of
the formula | are very suitable for the treatment treatment of

hyperlipidemia. The use of the compounds of the formula | for the

1. - UreBeBEOLPIaMGRINN Ridutossh Hiseanasdsdienisasoarsiyable.

Examples of such diseases are: 1. - disorders of fatty acid metabolism

- afiPgIeEssd LY SRRSO raststaneig JrBiNGthich insulin resistance is
involved 10 2. Diabetes mellitus, especially type 2 diabetes, including the
prevention of the seguel,ae associated therewith. - Particular aspects in

2. DigRelgsndaibivsres rgIjEBMiIA, SRR SR nRALGTNIAS NG RISYERIn of the
sctiuclimpseremamdnigivenss tolerance,

- Particular aspects in this connection are
- hyperglycemia,

- improvement in insulin resistance,

- improvement in glucose tolerance,

- protection of the pancreatic i3 cells

- prevention of macro- and microvascular disorders

3. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary
heart disease, cerebrovascular disorders eic, 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, 16:1/16:0 n-7 or 18:1n-9 + 16:1n-7/
16:0 fatty acids)

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

or syndrome X, such as:



o

- protection of the pancreatic f3 cells - prevention of macro- and
i lar disorders 3. Dyslipidemias and their sequelae such as. for
WO &gﬁ%@,gggerosclerosis, coronary %g heart disease, cere r§0’a{§&§QP7’ 009393
disorders etc, especially those (but not restricted thereto) which are

- Charesterizeddayongl gfisore of the following factors: - high plasma
trigI%!/_ceride concentrations, hi&% postprandial plasma trig?_l ceride

IR S Aol RS IEGREESBIRANREAREIRY BB Iow apoA

- lipapreteaseaceatrations - high LDL cholesterol concentrations - small
dense LDL cholesterol particles - high apoB lipoprotein concentrations -

- dBDR(FARGH'RIEY (e.g. ratio 18:1 / 18:0n-9, 16:1 / 16:0 n-7 or 18:1 n-9 +

- MyiddrufiterRid 6:0 fatty acids) 4. Various other conditions which may be
associated with the metabolic syndrome or syndrome X, such as: WO

- BEHIGEEEPEPRIBEP2007/009393 39 - increased abdominal girth -

- eyslipidesya, (eypchpagiiiahieesite miatanshi b devitial) (artefditing venous)
resistance - hypercoagulability 5 - hyperuricemia - microalbuminemia -
- {WQJHQBQQS?WQF@oaguIabIe and prothrombotic states (arterial and

- Meaeusliluraighdians piessHrApl8¢Bl:fadvie Sehcasiiareayamplei not

restricted thereto), following 10 myoqcardial infarction, hypertensive heart
HIYOSEEBR dATAIGHR ARG 6 R R AT YRR SR R RAlAYed

thereto - fatty liver
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 overload 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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7. Pri

- hepatic steatosis 15 - non-alcoholic hepatitis - non-alcoholic
steatohepatitis (NASH) - alcoholic hepatitis - acute fatty liver - fatty liver of
%0 - drug-induced hepatitis - iron overload disoRfef¢EPZ811809393

fibrosis - hepatic cirrhosis - hepaton4§25 - viral hepatitis 6. Skin disorders

I o . : : ; e
eczeﬁgﬁgm%i@%ﬁgg gﬁﬁcﬂ@’r lformg%%gngﬁé%ﬁé\%g rﬁ%ﬁ%&%er
diseakiad histiesy s reticolesimembrane fatty acid composition WO
298@6}5@@%35&'&/@5@8@%@)93% 40 7. Primary hype rtriglyceridamia or
secondary hypertriglyceridemias following - familial histiocytic reticulosis -
lipopesténe msdsénaatieency - hyperlipoproteinemias 5 - apolipoprotein
defic iclency) ISea: onditions
e i or e oo A Ghant tumors -
cancer 10 - neoplasia - metastases

8. Diseases or conditions related to neoplastic cellular proliferation

benign or malignant tumors
cancer

neoplasia

metastases

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, siroke, ischemic
stroke and transient ischemic attack (T1A)

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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- carcinogenesis 9. Diseases or conditions related to neurological,

sychiatric or immune disorders or 15 conditions 10.0Other diseases or
WO 245k

ReBR2R which inflammatory reactions or cell differentidtiel’ ﬁPa%Dﬂé?/UO%%
example be involved are: 20 - atherdstlerosis such as, for example (but

NRLIeHERISd HIaHRIYa SPEANARITA BRS HNHEIING - 308IR8 BREIY'IP2% and of the

myocardial infarction, stroke, ischemic stroke and transient ischemic
atbAEIC{TIA) cPenpHBrallbeRssivaIgivemRes vhiealhmasteidsie kidneys and the

r%&?i%&ﬁdﬁﬂ@%ﬂﬁﬁ%@ﬁtﬁ%s?%%ﬂéﬁ%?ﬁéé% as, for

example, Crohn's diséase and uicerative colitis - pancreatitis - sinusitis -
ot ARG FateRcoBaiepre! Berativariipatasr ssene vt trogathy -
adipereisrlidwmors - lipomatous carcinomas such as, for example,
liposarcomas - solid tumors and neoplasms such as, for example (but not
reRBERsIE HRsIeEs )iV O SIIg8r858628 PCT/EP2007/009393 41
CaGIRgIMRS 9fdlre gastrointestinal tract, of the liver, of the biliary tract and
of the pancreas, endocrine tumors, carcinomas of the lungs, of the
kiohéijelesg'@iesifrinary tract, of the genital tract, prostate carcinomas, etc

- acieRR¢ ehipnigdnyeloproliferative disorders and lymphomas 5 -
angiogenesis - neurodegenerative disorders - Alzheimer's disease -

nefierselarsslgarpadssissmMaigiseasaich as, for example, psoriasis
ache 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

cystic fibrosis
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10 - erythemato-squamous dermatoses such as, for example, psoriasis -
acne vulgaris - other skin disorders and dermatological conditions which
WO %‘31%3.’#5] 2fed by PPAR - eczemas and neurodermatitis 18 CJLRRZ087 /009393
such as, for example, seborrheic deftRatitis or photodermatitis - keratitis
. apdikergipsms such as, for example, seborrheic keratoses, senile

keratoses, actinic keratoses, photo-induced keratoses or keratosis

- fdhieUfasey theansirssad kEibier prifsymal ey mRlisd Figreiens shtaas, for
ObGARMYIO MR AEHAINAHKAHs human papilloma viral (HPV) infections
such as, for example, venereal papillomata, viral warts such as, for

- eXaRpIBInolluscum contagiosum, leukoplakia - papular dermatoses

- SyghsaRgfarRraiRle. lichen planus - skin cancer such as, for example,
basal-cé%l carcinomas, melanomas or 25 cutaneous T-cell lymphomas -

- |0e@Eed benign epidermal tumors such as, for example, keratoderma,

- CRidREMAY/RARMoSBIRIRIRgroRigh blood pressure 30 - syndrome X -
polycystic ovary syndrome (PCOS) - asthma - cystic fibrosis WO

- 286818588 BaberY /Hipresy AT AR S oarthritis - lupus

. elthessdasys G4 prdeigmunatory rheumatic disorders such as, for
example, rheumatoid arthritis - vasculitis
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 li

deficiency)

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

the formula | were obtained analogously:

Experimental section:

Example 1

Ex. 1

Synthesis of compound 2:
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5 - wasting (cachexia) - gout - ischemia/reperfusion syndrome - acute
i ry.distress syndrome (ARDS) - viral diseases and infections 10 -
wo %@%@éﬁgﬁ%y and lipodystrophic conq!irtions, also for treating QE{EPS%OQITJSQ%%
effects (e.g. after taking medicamentS*for treating HIV or tumors) -
myopathiegand lipid myopathies (such as carnitine pakpioyltransferase |
or ll eéicien y) 15 The preparation of some examples is dgscribed in
detai e other compq\ltms of the formula F¥ere
analogougly: EXperimental sectioh: 20 Example 1 O O /S HO N HO OH
NP %1-HO H O Synthesis of comptind-2: Q.2Q08/058628
CT/EPg(Qg?/OO@%QB 43 AcO AcO AcON?A O:\O Wy ACO Br |
/N3 cO

2

15.0 g (32.7 mmol) of bromide 1 (Eur. J. Med. Chem, (1996) 31, 557-574) are
dissolved in 250 mi of dimethylformamide. Addition of 7.5 g of sodium azide is
followed by stirring at room temperature for 1 hour. The reaction solution is extracted
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). Ri = 0.4. C1oH2aN30g (421.41). MS (M+H) =
422.3.

Alternative synthesis of compound 2 via the glucosyl chioride

AcO

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

are obtained,

Synthesis of compound 3:




10

AcO 12 15.0g (32.7 mmol) of bromide 1 (Eur. J. Med. Chem, (1996) 31,
dissolved in 250 ml of dimethylformamide. Addition of 7
wo %&%@ ﬁ%\glde is 5 followed by stirring at room temperaturg ot/ E'ﬁggpﬁw%%
The reaction solution is extracted witft water and ethyl acetate, and the

organic plase is washed twice with saturated sodium chloride solution,
a little silica gel and concentrated. The residue is purified

by fI atography (n-heptane/ethyl acetate) to resultin 11.1 g (81
% yleld) ide 2 as colorless oil, which solidifies on prolonged standing.
TLO(n: ne/ethyl acetate 2:1). Rr = 0.4. C19H23N308 (421.41).

S (M+Fg 3 A¥%:3. Alternative synthesis of compound 2 via the
glucosy cr(ﬁonde AcO AcO AcOAcONaN3 OO OfpCIN AcO AcOs
152 1.5 g gf 2,4,6-tri-O-acetyl-3-O-benzyl-alpha-D-glucopyranosyl
chloride (J. Org. Chem (1997), 62(9) 2832-46) are reacted in analogy to a
8.8 gd4yfitRezimof)thbaptioto 8y sy chisislelvethin r’é%tinhctémpdnabme chistidetisd 2 mi

of i B oL S s S RS
fol!owed 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, 8.9 g of
crystalline solid 3 are obtained (83% yield). TLC (ethyl acetate). Rs = 0.2. C1gH25NOg
(395.41). MS (M+H)" = 398.3.

Svynthesis of Example %:

O\\ //O
S
.... —
\N Triphosgene
[ CH -

HN" :

900 mg of triphosgene are dissolved in 10 ml of methylene chloride. A solution of
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/ AcO NH2 3 8.8 g (20.9 mmol) of azide 2 are dissolved in 100 ml of

methylene chloride and 2 ml of triethylamine. Addition of 300 r%? of 10%
WO 2008038688 activated carbon is followed by hydrogenatiorPénH&P2007/009393
pressure of 4 bar of hydrogen for 1 hoar. The 5 catalyst is removed on a

3.0 g¥ohirRube it RSl S PISIRBRYIMENABHh GRSl Be ARRthe
IS concentrated until crystallization starts.’In total, 6.9 g of crystalline soli
chlorigigris aedasedrnYsyitadharsgyban phtetatciempereiareooerdbRogurse of 20
minuf885THid EM%I@W@QBY sfinyy 1§ 5%@?,5518ft%éﬂ@@5!&i@ % f‘%% S
AcO Triphosgene O + OH -b-AcONHZ3HZN40 0O 10 .1Ja D~
(7.0 mewlNaiemineaA(E DB IREGLIDHiIREEE © 2DHN bf Dehmiena ahloride, is

A L e e
minuigs. Washing twice with sat. sodium chloride solution, filtering through silica gel
and concentrating result in 7 g of crude product 5. This is dissolved in 50 ml of
methanol, and 2 ml of 1 M sodium methanolate/methanol solution are added. After
30 minutes, the reaction solution is neutralized with 4 ml of 0.5 M HCL/methanol
solution and concentrated. The residue is purified by flash chromatography. Yield
4.72 g (93%) of Ex. 1 as colorless solid. TLC (methylene chloride/methanol/conc.
ammonia 30/5/1). Ri= 0.7. CaH5:N30¢S (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). Ry = 0.75. CagMHssN30S (753.96). MS (M
+ H)" = 754.38.

Example 3



3.0 g (7.6 mmol) of amine 3 and 3 ml of N-ethylmorpholine in 20 ml of
methylene chloride is added dropwise to the solution at room temperature
WO 2005/ 4n8B4Brse of 20 minutes. This is followed by stirring fglcle%g?;de%gs
then a solution of 3.0 g (7.0 mmol) of@niline 4 (US 5,994,391), dissolved
in 20 ml of methylene chloridg, ig) 5 slowly added dropwise. The reaction
is complete (TLC check) after‘afurther 30 minutes. Washing twice with
sat..sodium chloride sg threugh silica gel and concentrating
rudep 0 L 5. Thigts=disselyee in 50 ml of methanol,
and_2/ml of 10 sﬁqﬁ m Mdethanolate/methanol solution are added. After
30 minutes, thejreattion solutié
HCL/m@@ano 0 solution @Ad toncentrated. The residue is purified by
flash chronyatogrgph e ck 42 g (93%) of Ex. 1 as colorless solid. TLC
s Steonc. onia 30/5/1). Rf=0.7.
E:%%%ﬂl—glNBOQS( 9. MS (M + H)=="726.38. Example200 S HON
0~OH E®IN I HEXx2HOHO015 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
) ol  soli C.(mef :-- ._ oie/_thanol/conc. ammonia
-} -1 A =

AOFS5 SEF NSV H)' = 754.38.
8/058628 PCT/EP2007/009393 46 00

®/\O
TES/BF,OFt, HO,

PyriAc,O

7
@AO
AcO
Pd/C, H,
O
NH,
8 9

1.36 g (3.55 mmotl) of benzylidene derivative 6 (Terahedron Letters (1999), 40(3),
547-549) are dissolved in 35 mi of methylene chloride and 7 ml of triethylsilane
{ABCR). After addition of 1 mi of boron trifluoride etherate, reaction is allowed to take
place at room temperature for 30 minutes. The solution is then washed with
safurated 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% yield) of azide 7 as colorless oil, which solidifies on

prolonged standing. TLC (n-heptane/ethyl acetate 1:1). R; = 0.4. CogH2aN20s5
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S ONHOOH HN// Ex.3 HO H 0 Synthesis of the

_ ' os-l-amine building block 9: O\ 0 O O TES/BE3QEt2 HO
WO %ﬁ%ﬁ%o 0:z HO N3 N3 HO 6 7. Aco Qco,) 0 Pd/C, HB0 ERH§7/009393

Aco N3 Aco NH2 589 1.36 g (3.55 ?nol) of benzylidene derivative 6
(385 4Dgrahsdign NeltFrs @e9) 40(3), 547-549) are dissolved in 35 ml of
methylene chloride and 7 ml of triethylsilane (ABCR). After addition of 1
ml of boron trifluoride etherate, reaction is allowed to take 10 place at
SyniHeg demmnarturrifgr 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

1.12 §ehentanpistbybiacetale) drsefdbimliE3g G3300ald) A @2igenf 88acetic

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

anhygrigentd e SOy heatnd 2NE06 iro2berresawbthen concentrated Under
high Vel(fRR 2004 IR0939S i fu kel 49) fIfksh ARG RS - F-neptane/ethy

acetate) to result in 1.2 g (88% yield) of azide 8 as colorless oil. TLC (n-
heptane/ethyl acetate 2:1). Ry = 0.5. CaqH27N307 (469.50). MS (M+NH,)" = 487.21.

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 356 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 and
concentrated. The residue is purified by flash chromatography (n-heptane/ethyl
acetate) to resuit in 1.07 g (95% yield) of glucose-1-amine derivative 8 as colorless
oil. TLC (ethyl acetate). R¢ = 0.2. Cp4H29NO7 (443.50). MS (M+H)™ = 444.32.

Example 3

Ex. 3

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

yield as a colorless solid. TLC (methylene chloride/methanol/cone. ammonia
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Synthesis of compound 8: 5 1.12 g (2.9 mmol) of diol 7 are dissolved in 15
e and 15 ml of acetic anhydride. The solution $ ted at
wo Z?ég%%%urs and then concentrated under high vacuumig ﬁﬁ%f@%‘m%%
is purified by flash chromatography (f-heptane/ethyl acetate) to result in
100/7113. R(E8yield)-Rf Rzt @saoyiess ol TLP (e depiame/ethyl acetate
2:1). Rf = 0.5. C24H27N307 (469.50). MS (M+NH4)' = 487.21. 10
Synthesis of compound 9: 1.2 g (2.55 mmol) of azide 8 are dissolved in 30
Exarmiecd Byedhglene chloride and 1 ml 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 ancd)tmaz silica gel is washed with ethyl acetate and
156 purified by flash chromatography Q.0
esUltin 1.07 g (95% yigld) of S
3 as colorless oil NflC (et acetat

H O HN 7 3 HO H 0 Ex p|@3§s@rep 4 from OH
LK /] a
Q ,Q{\Example 1Ean41 Ex 3 is-qbtain -_..
oIorIes&csolldHTLCD(metherne chlorlde/ anol/conc:am 'O
2008/058628 PCT/EP2007/009393 48 HO  H

50.0 g (68.9 mmol) of Example 1 are dissolved in 500 mi of pyridine and, after
addition of 17 g of pyridine-sulfur frioxide complex, stirred at 60°C for 30 minutes.
Addition of 400 mi of methanol is foliowed by concentration in a rotary evaporator.
The residue is evaporated once more with 300 ml of methanol and then purified by
flash chromatography. Yield 38.4 g (68%) Ex. 4 as ammonium salt. TLC (methylene
chloride/methanol/conc. ammonia 30/5/1). Ri = 0.4. C33HsN30 125, x NH3 (823.00).
MS (M + H)" = 804.21.

As byproduct, 4.0 g (7%) of disulfate Example 5 are obtained as diammonium salt.
TLC (methylene chioride/methanol/conc. ammonia 30/5/1). Ry = 0.1. CagHz1N301535
x 2NH3 (920.09). MS (M + H)" = 886.45.

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

trioxide complex is used.

Further prepared salts of Example 4.

Preparation of the potassium sait

8.3 g of Ex. 4 (ammonium salt) dissolved in 150 ml of methanol are, together with
200 g of potassium-laden Amberiit IR120, stirred vigorously at room temperature for

one hout. 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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100/7/1). Rf = 0.5. C45H57N309S (816.03). MS (M + H)+ = 816.48.
4and 500 0-s0+0",0 NHAOSONNHaSOHO0ON HO
wo W@%%%H 111, OHN O N Ex.4\00 O HN\/ O 4 ERGT{F52997/009393
HO H 0 5 50.0 g (68.9 mmol) of Exaﬁ%le | are dissolved in 500 ml of

dissomeidinesandi aftaicadthiira el bl prrditsHIfer BIRXIES COBRIRY notassium
stirred at 60C for 30 minutes. 10 Addition of 400 ml of methanol is

salt Byi4i&y g eomcdimaoinich 28R &vipdisrpmpestiaiagevstallize out
overrﬁgﬁpgfa&ﬁvpf&ﬂ@%wétm%@dw ?‘@%‘@’@%WQ Q&pﬁ@ﬁ? Alaghy
C A

romatography. Yield 38.4 g (68% . 4 as ammonium salt.

potagghéthyRih& e Hidnidd) e blamsirane! antntamonsaihaiat uer 2 days), single
cryst&SArD DBHLP N S EdHPMniNF Whe pREsTROZdorRfiShe structure

byproduct, 4.0 g (7%) of disulfate Example 5 are obtained as diammonium

and %ﬁf@%h@"@iﬁ@th?(fe%é hrisiagifearpial coney stikhig. 30/5/1). Rf = 0.1.
C38H51N3015S3 x 2NH3 (920.09). MS (M + H)+ = 886.45. This disulfate
can also be obtained as main product if twice the amount of sulfur trioxide

Prepawiplerfithesgacaplturther prepared salts of Example 4. Preparation of
the potassium salt

1.1 g of Ex. 4 (ammonium salt} are dissolved in 11 mil of water (yellowish clear
solution) and admixed with a solution of 120 mg of zinc chloride in 13 ml 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 ml 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 salf, 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 (377 mg, 89%).

Example 6



25 8.3 g of Ex. 4 (ammonium salt) dissolved in 150 ml of methanol are,
t ith 200 g of potassium-laden Amberlit IR120, stirred vigorous|
WG %ﬁ&%ﬁ% erature for one hour. Tgﬁ]ion exchange resin ?SQE#ZOOT 009393
separated off and washed twice with~ethanol. The solvent is
evaporated, and 9 g ofcq\rg:de product are obtained. This is WO

2008/058628 PCTIERP2084/009393 .49 dissolved in 40 ml of methanol and
diluted’\with 150 -

AWith-decomposition) crystallize out overnight at
room tempeérature. By sléw crystal growth from a solution of 2.5 of
potassiu It Ex. 4 iir50yml of methanol and 100 ml of ethanol (over 2
days), single’s crystals.are obtained, with the aid of which it was possible
0 coﬁfir : u.@ure and sterégochemistry of Ex. 4 by single crystal
-ray stpggtured 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. The

cran PSSR SERRER S SRS AT BT,

ours at'ro mperattre and tere h's allin
syntheisie salt¢0B2dvigr 88%)Ble 4,isnbBGined, (65 Prephemtiorofithesediciéim

t n .10 aration of the, zine salt,.a voluminous precipita;
Exarr 8 SR L34 Dbl UhaP Sk bre0t & G s g o 0/511).
R: = Ochfciindbibride 16,18 Nitef 830 wale Vi@ Hidh-pretipitdd gdves difficult to
filter off with suction and is hydroscopic (937 mg, 85%). Preparation of
the magnesium salt 25 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 30
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WO 2008/058628 PCT/EP2007/009393 50 0110 O 0 S NH4 ; ;S, ~i'/'~~V
WO 20a03/858628 O HN Ex.6 HO H 0 Example 6 is prepared st@¢TiHRMOAND09393
mg of Example 2 in analogy to the syhthesis described for Example 4,
. and 67 mg (65%) of ammonium salt of 5 Example 6 are obtained. TLC
Claimethylene chloride/methanol/conc. ammonia 30/5/1). Rf = 0.45,
C43H55N3012S2 X NH3 (851.06). MS (M + H)+ = 834.43. WO
2008/058628 PCT/EP2007/009393 51 Claims: 1. A compound of the
T omRPEs & e REMBEOH R4 R4' O HN R3 XAO 5 R3' R2'R2 1 in
which the meanings are X 0, NH, CH2 or a bond; 10

ARZ

in which the meanings are
X O, NH, CHz or a bond;
R1 (C4-Cel-alkyt;

R2, R2', R3, R3', R4, R4', R5, R5' independently of one another H, ClI, Br, |, OH,
-(CH2)-OH, CF3, NO2, N3, CN, S(0O),-R86, O-5(0),-R86, (C4-Cs)-alkylene-
S(0),-R6, (C+-Ce)-alkylene-0-8(0),-R6, COOH, COO(C4-Csalkyl,
CONH,, CONH(C4-Cg)alkyt, CON[(C+-Cg)alkyl]s, (C4-Cs)-alkyl, (C2-Cg)-
aikenyl,' (C2-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, -{CHa)-phenyl, -(CH2)a-phenyi, O-phenyl, O-(CHy)m-phenyl,
-(CH3)-O-(CH2)m-phenyl, where the phenyl ring may be substituied cne
to 3 times by F, Ci, Br, |, OH, CF3, NO;, CN, OCF4, O-(C4-Cg)-alkyl,
(C4-Cg)-alkyl, NH;, NH(C4-Cg)-alkyl, N({C4-Cg)-alkyl)y, SO,-CH3, COOH,
COO-(C-Cep)-alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the
meaning of -O-(CHz)m-phenyl or -(CH»)}-0O-{CHz)y-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Ci, Br, [, OH, CF;,
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R1 (Ci-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5, R5' independently of one
WO Zou8he5862€!1, Br, |, OH, -(CH2)-OH, CF3, NO2, N3, CN, SRQ)PIR$2007/009393
0O-S(0) -R6, (Ci-C6)-alkylene- 15 S(©} -R6, (C,-C6)-alkylene-O-S(O) -R6,
COOH, COO(Ci-C6 aIk |, CONH2, CONH CI C6)a|k
{Cﬁ}@ew&%ﬁﬁ) -alkyl,

CON[(CEs) SN PCks @d)%ﬂ%@ R¥svicty
O-(Ci- Cﬁk‘@kl(bs Q& VONSONON_ thamonre. @D@” UXOE%QI%'H( ), indheralkyl
radicals may be replaced by fluorlne phenyl (CH2) phenyl, (CH2)n
phenyl, O-phenyl, O-(CH2)m phenyl, 20 -(CH2)-O-(CH2)m-phenyl, where

R6 the phepyld AMDBedNan anaa by Tall
CF3, NO2, Opﬁ (%?é(lg:la ?CI C6% alk ﬁc%?CG) alkyl(l‘;(\l:llclgal_Dy P
NH(C,-C6)-alkyl, N((C,-C6)-alkyl)2, SO2-CH3, COOH,

n  COO-(CkCh)alkylg CONHZ; where always at least one of the radicals R2,
R2', R3, R3', R4, R4', R5, R5' has the 25 meaning of -O-(CH2)m-phenyl

. or -(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted

m oneto 3 {mesby f5 @, Br, I, OH, CF3, WO 2008/058628
PCT/EP2007/009393 52 NO2, CN, OCF3, O-(C,-C6)-alkyl, (Ci-C6)-alkyl,
NH2, NH(C,-C6)-alkyl, N((Ci-C6)-alkyl)2, S02-CH3, COOH,

p COO- -(CigC6)-glkyl, CONH2; R6 H, OH, (Ci-C6)-alkyl, NH2,
NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2; 5n2,3,4,5,6; m1,2, 3,4,5,6; 10
p 0,1,2; and the pharmaceutically acceptable salts thereof. 2. A compound

and t%tﬁﬁéﬁ%b}@ﬁ@élﬁ@é‘&%‘éﬂ@tﬁ@%% {Rapiigh the meanings are 15 X 0,
NH, CH2 or a bond; R1 (C1-C6)-alkyl; 20 R2, R2', R3, R3', R4, R4', R5,
R5' independently of one another H, CI, Br, |, OH,

2. A compound of the formula | as claimed in claim 1, in which the meanings are
X O, NH, CH, or a bond;
R1 (C4-Cg)-alkyl;

RZ, R2', R3, R3', R4, R4', R5, R5' independently of one another H, CI, Br, 1, OH,
-(CH;)-OH, CF3, NOZ, N3, CN, S(0)p-R6, (C4-Cs)-alkylene-S(0),-R86,
COOQOH, COO(C-Cglalkyl, CONH;, CONH(C4-Csg)alkyl, CON[(C4-Cg)-
alkyl]z. (C1-Ce)-alkyl, (C2-Cs)-alkenyl, (C,-Ce)-alkynyl, O-(C4-Cs)-alkyl,
where one, more than one, or all hydrogen(s) in the alkyl radicals may
be replaced by fluorine; |
pheny!, «(CHz)-phenyl, -(CH.).-phenyl, O-phenyl, O-(CHz)n-phenyl,
-(CH2)}-O~(CH,)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF,, O-(C4-Cg)-alkyl,
(C1-Ce)-alkyl, NH2, NH{C;-Cg)-alkyl, N({C+-Cg)-alkyl)s, SO,-CHs3, COOH,
COO-{C+-Cs)-alkyl, CONHy,

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the
meaning of -O-(CHy)m-phenyl or ~(CHz)-O-(CHa)u-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Ci, Br, [, OH, CF;,
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-(CH2)-OH, CF3, NO2, N3, CN, S(O)P R6, (Cj-C6)-alkylene-S(O)P R6,
WO 20082058628 (C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, CENT({ERC&)+7/009393
alkyl)2, (C1-C6)-alkyl, (C2-C6)-alkerpd, (C2-C6)-alkynyl, O-(Ci-C6)-alkyl,

b replAUGH b ILREHE: DRy CACHB ey U o T DR g
O-(CHAIM®henyalkiD BOQ-CHIDODIENG O 1De)tieyly CDN iy
be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,

O-(Ci-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2,

R6  SO2-CHE.GOQE!-GY- 0P -KFHCSHIBYICORMYRN(EreCaalgIpt 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 phenyl, where the phenyl ring

n  Mmay be subsstitugzdsone to 3 times by F, Cl, Br, I, OH, CF3, WO
2008/058628 PCT/EP2007/009393 53 NO2, CN, OCF3, O-(C1-C6)-alkyl,
(C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO02-CH3,

m COOH, €004 Ci-Go)salkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; 5n2,3,4,5,6; m1,23,45,6; 10p
0, 1, 2; and the pharmaceutically acceptable salts thereof. 15 3. A

p  compougpd pfzhe formula I as claimed in claim 1 or 2, in which the
meanings are X NH; 20 R1 (C1-C6)-alkyl; R2, R2', R3, R3', R4, R4', R5,
R5' independently of one another H, Cl, Br, I, OH, -(CH2)-OH, CF3, NO2,

and tNSpRATRE) RitHly(83cEfnblks\deite-HpyBfR6, COOH,
COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)

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

meanings are
X NH;
R1 (C4-Ceg)-alkyl;

R2, R2', R3, R3', R4, R4', R5, R5' independently of one another H, Cl, Br, I, OH,
-(CH,)-OH, CF3, NO3, N3, CN, S(0),-R6, (C1-Cs)-alkylene-S(O),-R6,
COOH, COO(C+-Cglalkyl, CONH,, CONH(C+-Cg)altkyl, CON[(C+-Cg)-
alkyll; (C4-Cg)-alkyl, (Co-Cs)-alkenyl, (Co-Ce}-aikynyl, 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, -(CH2)n-phenyl, O-phenyl, O-(CHz)n-phenyl,
-(CHz)-O-(CHaz)m-phenyl, where the phenyl ring may be substituted one
td 3 times by F, Cl, Br, I, OH, CF3, NOg, CN, OCF;, O-{C+-Cg)-alkyl,
(C1-Cg)-alkyl, NH2, NH(C4-Cs)-alkyl, N((C4-Csg)-alkyl)y, SO,-CHa, COOH,
COO-(C-Cg)-alkyl, CONHg;
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25 alkyl]2, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
WO 2008106%528kyl, where one, more than one, or all hydrogeREMERZOAKIN09393
radicals may be replaced by fluorin€y4henyl, -(CH2)-phenyl,

e ELE: SRR CGHAMY . o(CHE B CHAMNERY .

e phenyl ring may be su
1, OH, GR8aNAReOD-(OEEB,-OREDYHO8 HEKIH -GSttty rivH 2vhere the
NH(C1-C6)-alkyl. N((C1-C6)-alkyh2, SP2-CH3,.COOH
coo- ey B R R b R PR lo b PEh OF>
where aM@ysGitl|daSian© dhe spaibals (R2; R)-aR$|, RB1RMHRS:-B§-alkyl,
‘R5' has the~-mgani f -Q-(CH2)m ~phenyl Qf.- )-0x( Ym. phenyl,
where thkéﬁgﬁé%)l‘!#g&ﬂﬁagy%%sn ut@%r@ebté)qﬁ?ﬁ(éog)"t%/%’g B
OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2,
NH(C1-Ch)-alkyl.5 N(C1-C6)-alky 0R-CH : i
6 C00-(CL O AT Y R I ot Y gt R 2
NH(C1-C6)-alkyl, N((Ci-C6)-alkyl)2; n 2, 3, 4,5,6; 10m 1,2,3,4,5,6; p 0,
1,2;15 aé]d?fth ghg_rmaceutically acceptable salts thereof. 4. A compound
of the formu a‘f’as claimed in claim 2 or 3, in which the meanings are 20
X' NH; R1 (C1-C6)-alkyl; 25 R2, OH; R2' H; R3, R3', R4, R4', R5, R5'

independ rglygo%o%e nother H, CI, Br, I, OH, -(CH2)-OH, 30 CF3, NO2,
N3, ON, S{O)P'R6, (C1-C6)-alkylene-S(O)P R6, COOH,

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-Ceg)-alkyl;
R2, OH;

R2' H;

R3, R3, R4, R4', R5, RE' independently of one another H, Ci, Br, [, OH, -(CH;)-OH,
CF3, NO;, N3, CN, S(0),-R86, {C+-Cg)-alkylene-S(0),-R8, COOH,
COO(C+-Cylalkyl, CONH,, CONH(C+-Cslalkyl, CON[(C+-Cglalkyll,,

(C4-Ce)-alkyl, (Co-Cg)-alkenyl, (Co-Cg)-alkynyl, O-(C1-Cg)-alkyl, where

one, more than one, or all hydrogen(s} in the alkyl radicals may be
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COO(C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2,
WO 20986B380R9I, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-C6)RKTIENROAY /009393
one, more than one, or all hydrogen(gpin the alkyl radicals may be WO

2008/05 PCT/ 009393 55 replaced by fluorine; phenyl,
(CH2)-p Gég e%f.ﬁ’ﬁ r?e"éﬁw O-phenyl, O-(CH2)m-phenyl,

(CH2)-HE@MR)rshamhanileréth phreriying mipio, O HEHulecobrer |

(C1-c) AR KRB RAE P L PRI 20 SRS Bestee one

COO- (cmeamafbmmmﬁrwh@ei Ay N e 83 0DEBE tIGB(erJC@bSalkyl

FégHRZ?é aiﬁih &gth I&gymh@*l%g%w&hs s%ufﬂ@’d COOH,

one to 3@@@5(6\1 Eg)f:aille,rl COHH@FS NO2, ON, OCF3, O-(Ci-C6)-alkyl,
(Ci-C6)-alkyl, NH2, NH(Ci-C6)-alkyl, N((01-C6)- alkyl)2, SO2-CH3, COOH,
COO-(CI-C6)-alkyl, CONH2; R6 H, OH, (Ci-C6)-alkyl, NH2,

wherl Hi@ay€ a)-tlkypl, MECH-D6)ratkyb s RE, R3], R4, B46:REH R W3t Bieaning

20p 0, 2 ama ble salts the eof.
compoujcﬁd 0 Et? '—Efcf I]? xS cliﬁnﬂe?é ?rfgﬁagaﬁ’l |§%¥d¥v & é&n‘?&%‘yl ring
are X NHaRMGuﬁﬁj@atlwl 080 R2 IRNBRIHRB' RABRA, DHe BTy, @N,

OrS OY kb (SR S RNy e Gl W e

COOH, GIRO4CT e sy ICOONHE QR CROBIAERERE ONH,;

PCT/EP20071009393
R6 H, OH, (C+-Cs)-alkyl, NHa, NH(C4-Cg)alkyl, N((C+-Cs)-alkyl);
n 2,3,4,56;
m 1,2,3,4,5,86;
p 0, 1,2

and the pharmaceutically acceptable salts thereof,

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

R2, RZ', R3, R3', R4, R4' independently of one another H, Cl, Br, [, OH, -(CH,)-OH,
CF3, NOz, N3, CN, S(0),-R8, O-S(0),-R86, (C4-Ce)-alkylene-S(0),-R6,
(C1-Cg)-alkylene-0-S(0),-R6, COOH, COO(C4-Cglalkyl, CONH.,
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56 CONH(Ci-C6)alkyl, CON[(C1-C6)alkyl]2, (C1-C6)-alkyl,

WO 2@08/66882&nyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl, where BR/FRiB2O@74009393

one, or all hydrogen(s) in the alkyl f2@icals may be replaced by fluorine;

henyl, < -phenyl, - l, O , Q-(CH2 ,

oy S G e e b G b s

to 3 ti , . 0QE,-CRRaKOAVEN c@BE 3D kydr all

C IR 1 R s

Coom, BRI SRR 2110 R DR PR eSS H W ine
theipHer{@ HAMHO IS(OHB PR8I0 ORBienyl, O-(CHz)m-phenyl,

O e o B TR S § o

COO(C?- AlkyA, NH2; - kyl, ? ’

(C 1-é6)eﬂﬂ<ﬁm@23¢5)-@|||$®yll, (@&Cﬁfﬁlﬁﬁél,CIP@.(OGE;@)@(%M:}&/&)QKVL

one, more tha , s),in i m e

replace "yefﬁjlc?ﬁl%g &%ﬁﬁ%@%@sﬁl&glﬁmg%qh%%@ho%ﬁ#éﬁy s COOR,

O-(CHZ2)OyihéByi o[ GHR)-CQBHZ2)mphenyl, where the phenyl ring may

be substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, CN, OCF3,
O-(C1-C5)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2,

R5, RS02dEbicn COOHf 20 £D0HEL 6 Ay, QONHZ; B@ieRbyaySeORaA=b,

B e e s
be subsliD@(Corias}ali/tiridsNiy,F CONSH T, @k )28, 2ON[2;-ChlaBdER3,
Soz-oi EOIL B LS U e bu A P re i e
NH2, Nbit€ 1naf} dliom, di(¢Car @O)ratitydi2enBs) mahe, dik§l Bidicdlsanay he

5,6, WQ 2 08/(9

%8 8. PCT/EP2007/009393 57
replace

y tiuoring,
phenyl, -(CHz)-phenyl, «(CH;)-phenyl, O-phenyl, O-(CHa)n-phenyl,
-(CH2)-0O-(CH2)n-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCFj3, O-(C+-Cg)-alkyl,
(C+-Cg)-alkyl, NH,, NH(C-Cg)-alkyl, N({C+-Cg}-alkyl)s, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONHz;

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

R6

meaning of -O-(CHz)m-pheny! or -(CH)-0O-(CHz)n-phenyl, where the
phenyl! ring may be substituted one to 3 times by F, Cl, Br, |, OH, CFj,
NG,, CN, OCFj3, O-{C4-Cg)-alkyl, (C1-Ce)-alkyl, NHy, NH(C4-Cg)-alkyl,
N{{C4-Cg)-alkyl)y, SOz-CH3, COOH, COO-(C4-Cg)-alkyl, CONHj;

H, OH, (C1-Cs)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C+-Cs)-alkyl)z;

2,3, 4,5, 6;

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



10

15

20

25

30

p 0, 1, 2; and the pharmaceutically acceptable salts thereof, 5 6. A

WO 2008/0668828 the formula | as claimed in claim 5, in which tHRGHGERRGE7/009393
are X NH; R1 (Ci-C6)-alkyl; 10 R2, ®H; R2'H; 15 R3, R3', R4, R4'
indepen nitqu of one another H, ClI, Br, I, OH, -(CH2)-OH, CF3, NO2, N3,

P CN, S(O 69‘,’O-S(O)P R6, (Ci-Ce)-alkylene-S(O)P R6, (C1-C6)-
alkylene-O-S(O) -R6, COOH, COO(C1-C6)alkyl, CONH2,

ONH(Ci-Ce)alkyl,. CON[(G1:C6)alkyl]2, (Cl-.C6)-alkyl, (C2-C6)-alkenyl,
and t%zgé% I fF%ﬁ%@f%%%?%%%ﬁﬁ%%%@ more than one, or all 20

hydrogen(s) in the alkyl radicals may be replaced by fluorine; phenyl,

-(GH2)-phenyl, -(CH2) phenyl, O-phenyl, O-(CH2)m-phenyl .
5 B LRl A RE ey b Bk daasagings are
to 3 times by F, ClI, Br, I, OH, CF3, NO2, CN, OCF3, O-(CI-C6)-alkyl,
(Ci-C6)-glkyl, NH2, NH(Ci-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,
25 COO-(Ci:C6)-alkyl, CONH2; R5, R5' independently of one another H,
-(CH2)-OH, CF3, S(0) -R6, O-S(O) -R6, (Ci-C6)-alkylene-S(O) -R6,
R1 (Ci-CG)ﬁ@g-@-]ﬁ(O) -R6, COOH, COO(C1-C6)alkyl, CONH2,
CONH(CTICH)a yK CON[(C1-C6)alkyl]2, 30 (Ci-Ce)-alkyl,
(C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-C6)-alkyl, where one, more than
one, or g]ydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl,§ H2)-phenyl, -(CH2), phenyl, O-phenyl, O-(CH2)m phenyl, WO
2008/058628 PCT/EP2007/009393 58 (CH2)-O-(CH2)m-phenyl, where
the phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH,
CF3, NOZ2, ON, OCF3, O-(C1-C6)-alkyl,

R2,
R2'

R3, R3', R4, R4’ independently of one another H, CI, Br, |, OH, -(CH;)-OH, CF3, NO3,
N3, CN, S(0),-R6, 0-S(0),-R6, (C4-Ce)-alkylene-S{0),-R6, (C4-Cs)-
alkylene-0-5(0),-R6, COOH, COO(C;-Cs)alkyl, CONH,,
CONH(C4-Cg)alkyl, CON[(C+-Cg)alkyl]z, (C+-Cs)-alkyl, (C2-Cg)-alkenyl,
(Co-Ce)-alkynyl, O-(C4-Cs)-alkyl, where one, more than one, or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, -(CHa)-phenyl, ~(CH:),-phenyl, O-phenyl, O-(CH;)n-phenyl,
~(CH2)-O-(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Ci, Br, I, OH, CFs, NOz, CN, OCF3, O-(Cy-Cg)-alkyl,
(C1~Cg)-alkyl, NH;, NH(C1-Cg)-alkyl, N({(C1-Cs}-alkyl)z, SO,-CHz, COOH,
COO-{C+-Cs)-alkyl, CONHy;

R5, R5' independently of one another H, -(CHz)-OH, CF3, S(0),-R6, O-S(0),-R86,
(C4-Ce)-alkylene-S(0),-R6, (C4-Cg)-alkylene-0-5(0),-R6, COOH,
COO(C4-Celalkyl, CONHz, CONH(C+-Cs)alkyl, CON[(C4-Ce)alkyll,
(C4-Ce)ralkyl, {Co-Cs)-alkenyl, (Cs-Cs)-alkynyl, O-(C4-Cs)-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, O-(CH,)n-phenyl,
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(C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,
WO 200886862Z30-(C1-C6)-alkyl, CONH2; 5 where always at le&& HiEEP@0dh& 009353
radicals R3, R3', R4, R4', R5, R5' hdsfthe meaning of -O-(CH2)m phenyl

or -(CH2)-0O-(C henyl, where the phenyl ring_.may be substituted

one to SHES By ET Bl FrORVEE Mo BN EaLa S et lgh one

(C1-Co}ealkyilridbl By NH (T 1BE6) -Gl OREANSG 615 NOGEBFH 20 Q2-ChHkakyl,

COOH, C0Q-(C1-C6)-alky], CONH2; H, (C1:C6)-alky], NH

NH(C1- 5-%&351@(@%@5&@9@?)"52}”3,ﬁ,@ﬁ%@?ﬁ%yﬂzzéﬁﬁ,&&%?ooH'

p 0, 1, Z;R0a( e phikying@Nttally acceptable salts thereof. 7. A

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

meanings are 25 X NH; R1 (C1-C6)-alkyl; R2, OH; 30 R2'H; R3, R3/,
wher&kdivid/'siadépesident\odb traneaditatikeR B, K3, BR4l, R, REHRY 04t (BE3neaning

o AR AR AR g o
COOH, rﬁ@@i@&ﬁéb'ﬁd@;ﬂ 6@\&1? ﬁ?éﬁ()ﬁ_:ﬁ-,iéﬁ)&lkgl_oi-!),_()ia,nivoz, CN,
O-(C 1t et AV i B e, SF i Ky o eales Y aC-Col
alkyl raditaiS,ra HE HplaGo by HOdHE; iheryky( TEHNPhenyl,
-(CH2),-phenyl, O-phenyl, O-(CH2)m phenyl,

R6 H, OH, (C4-Ce)-alkyl, NHz, NH(C1-Co)-alkyl, N((C+-Co)-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.

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

meanings are

X NH;

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

R2' H;

R3, R3', R4, R4’ independently of one another H, Ci, Br, |, OH, -(CH,)-OH, CF3, NO,,
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(CH2)-O-(CH2)m phenyl, where the phenyl ring may be substituted one

WO 20081058628 F, Cl, Br, |, OH, CF3, NO2, ON, OCF3, O-(C1FeB)/8Rg007/009393

R5,

(01-C6)-alkyl, NH2, NH(01-C6)-alkyl58I((01-C6)-alkyl)2, SO2-CH3,

COOH, 10 COO- kyl, CONH2 R5' independently of one

another N¢; %ﬁ@—l%ﬁ%ﬂ%@gé 'Ig@ @Qf\@? @%ﬂene%(o@ -R®, {C1-Ce)-
(C1- C6)a§{|§léﬂ@efﬁ@®jﬁi§%d0@@@)-la|ﬁm‘(@P@QQ)(VR@@&@@ CONH(C+-Ce)-
COO(CrCo)alkyl, CONH2, CONH(C1-C6)alkyl, CON[(Ol C6) dx/
c1-copelid %@1@ GEPEcS oty G-t iy Casalkyny.
15 one, mors dHanmag, Wh@'ﬂé%ﬁ@gﬁafé)tﬁhmar@@%ﬁéqlﬁ@@rﬁ@f@h(@ in the
replaced by fluorlne phenyl, -(CH2 phen l, (CH2)n phenyl, O-phenyl,
o-(CH2fprara! S(ﬁﬁ?' é¥ HP RRere the phenyl ring may

be subsgiiiag orqe,Hg)?pH@}e,a bxfcﬁ-im rﬁfehyﬁfbf%w@(@% (bhenyl,
0-(C1-C6 aIkyI 20 (C1-C6)-alkyl, NH2, NH(C1-CP)-alky,

N((C1-CEHriHA S igniouisrebroRiEnt Sng RSN Bstituted one
where a{waymém@rm cmhe @iicals; RIOB3CRAORE , RS, Bid@%mﬂ
meaning _of -O- (CH2 Ior é%o 2)- Oég:HZ)m hen I wheret e

phenyl ﬂﬁg -Gk bls nb’t YIRS (b e F‘Evf 2 S 25, COOH,
NO2, on\g@@;@,@@u@@mw (C1-C6)-alkyl, NH2,

RROUECBIN A o Ao B o B Lt G BiCHhRGs RS (OhRS,

radicals B3RP aRAICRA-IRE) RGNS {15, mRaTing T 3(Q),: /e, LS(SH,
-R6, (C1-C6)-alkylene S 0O) -R6 or@%ﬁ@ alkylene- O i -R6; 30 R6

H, OH, (€% ﬁ@&?'m RN e S A2 G2y,

5, 6; WQZ008/Qh8A2 8 RCLEMRON/Q0393 - Sy Ay &3R8 IRy 1L v&sere
one, more than one, or all hydrogen(s) in the alkyl radicals may be
replaced by fluorine;
phenyl, -(CHz)-phenyl, -(CHz),-phenyl, O-phenyl, O-(CHs)-phenyl,
-(CH3)-0-(CHz)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, CI, Br, I, OH, CF3, NO,, CN, OCF3, O~(C-Cg)-alkyl,
(C4-Ce)-alkyl, NHz, NH(C+-Cs)-alkyl, N({(C+-Cg)-alkyl)s, SO,-CH3, COOH,
COO-(C+-Cg)-alkyl, CONHy;

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

of ~-O~(CHa)w-phenyl or -(CHs}-O-(CHs)m-phenyi, where the phenyl ring
may be substituted one to 3 times by I, CI, Br, I, OH, CF3, NO;, CN,
OCF3;, O-(C+-Ceg)-alkyl, (C+1-Cs)-alkyl, NHz, NH{C+-Cqg)-alkyl, N{(C+-Cs)-
alkyl)y, SO2-CHs, COOH, COO-{C-Cg)-alkyl, CONH_;

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

R6

meaning of S{0),-R6, O-S(0),-R6, (C1-Cs)-alkylene-S(0),-R6 or
(C1-Cs)-alkylene-0O-5(0),-R6;

H, OH, (C4-Ceg)-alkyl, NHa, NH(C1-Cg)-alkyl, N((C1-Ce)-alkyl)a:

2,3,4,5,6;
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5 and the pharmaceutically acceptable salts thereof. 8. A compound of the

WO 2008/(158628 claimed in claim 1, in which the meanings are R0 XERRIRT/009393
(C1-C6)-alkyl; R2, R2', R3, R3', R4, 8, R5, R5' independently of one
another H, Cl, Br, I, OH, 15 -(CH2)-OH, CF3, NO2, N3, CN, S(O) -R6,
O-S(O)P R6, (C1-C6)-alkylene- S(O)PR6, (C1-C6)-alkylene-O-S(O) -R6,

m  COOH, CADE;4,GHYadkyl, CONH2, CONH(C1-C6)alkyl,
CONJ[(C1-C6)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

p radicals tdy Be replaced by fluorine; 20 phenyl, -(CH2)-phenyl,
-(CH2)"-phenyl, O-phenyl, O-(CH2)m-phenyl, -(CH2)-O-(CH2)m-phenyl,
where the phenyl ring may be substituted one to 3 times by F, Cl, Br, |,

and tiHhIGRad@R|a N, xCERiaMECkBaliodf. (C1-C6)-alkyl, NH2,

- NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, S02-CH3, COOH,
COO-(C1-C6)-alkyl, CONH2; 25 where always at least one of the radicals

8. RA RMNRANRY{ Ré, iRinRS | RS tiasrthe imelainng o S(OICIRE2OrRBHD)NgS are
-R6, (C1-C6)-alkylene-S(O) -R6 or (C1-C6)-alkylene-O-S(O)P R6 and
another has the meaning of -O-(CH2)m phenyl or

X -(CH2)-OiCH2)m-phenyl, where 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, SO2-CHS3,

R1 COOH,{COO0sialk@p)-alkyl, CONH2; WO 2008/058628
PCT/EP2007/009393 61 R6 H, OR (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,
N((CI-C6)-alky)2; n2,3,4,5,6;5m1,2,3,4,5/6; p0,1,2;

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

-(CH»)-OH, CF3, NO3, N3, CN, S(0),-R6, 0-8S(0),-R6, (C+-Cg)-alkylene-
S(0),-RE, (C1-Ce)-alkylene-0-5(0);-R6, COOH, COO{C+-Csalkyl,
CONH,, CONH(C-Cglalkyl, CON[(C4-Cs)alkyl]z, (C1-Cg)-alkyl, (CQ-CS)-
alkenyl, (C>-Cs)-alkynyl, O-(C,-Cs)-alkyl, where one, more than one, or
all hydrogen(s) in the alkyl radicals may be replaced by fluorine;
phenyl, -(CHa)-phenyl, -(CHz),-phenyl, O-phenyl, O-(CH:)n-phenyl,
~(CH3)-O-(CH2)m-phenyl, where the phenyi ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCF3, O-(C4-Cg)-alkyl,
(C1-Ceg)-alkyl, NH,, NH(C1-Cg)-alkyl, N{(C1-Cg)-atkyl)2, SO,-CH3, COOH,
COO-(C-Cs)-alkyl, CONHy;

where always at least one of the radicals R2, R2', R3, R3', R4, R4', R5, R5' has the
meaning of S(0),-R6, O-5(0)p-R6, (C4-Cg)-alkylene-S(0),-R6 or
{C4-Cg)-alkylene-O-S(0),-R6 and another has the meaning of
-O-(CHy)m-phenyl or -(CH,)-O-(CHz)n-phenyl, where the phenyl ring may
be substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN, OCF;,
O-(C+-Cg)-alkyl, (C1-Cg)-alkyl, NH2, NH(C1-Cs)-alkyl, N((C4-Cg)-alkyl},
SO,~CH3s, COOH, COO-(C4-Cg)-alkyl, CONHg;
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and the pharmaceutically acceptable salts thereof. 10 9. A compound of
WO 20680058628 as claimed in claim 8, in which the meanings € T{BR2005/009393
R1 (Ci-C6)-alkyl; R2, OH; R2'H; 26R3, R3', R4, R4', R5, R5'

indepengdently of.0 nather H, C|, l, QH, -(CH?).0H, CF 2, N3,
6 O S(OTP A Bro)PRE, N ishenea iy s -Cor 2z
(C1-C6)-alkylene-O-S(0O) -R6, COOH, COO(C1-C6)alkyl, CONH2,
CONH(C -CjG&alr}qug_CON[(Cl-C6)aIkyI]2, (Ci-Ce6)-alkyl, (C2-C6)-alkenyl,
25 (C2-C8)-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-(CH2) -phenyl,
{ gng)%s

m -(CH2)-O~( henyl, 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, 30
(CI-C6)-aék¥I, IH2, NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,

P COOH, CO0OC1-C6)-alkyl, CONH2; where always at least one of the

radicals R3, R3', R4, R4', R5, R5' has the meaning WO 2008/058628

CT/EP2007/009393 62 0O)P R6, O-S(O) -R6,
and fF@l?E%SFQﬁ&ﬁé’H8%{6)0935{8%%?8%)- &WﬁL-O-S(O) -R6 and another

has the meaning of -O-(CH2),n phenyl or -(CH2)-O-(CH2)m phenyl,

o o AT TR G S8 IR Plednigs ar
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3, COOH,

coo-(c(g!g%@)-alkyl, CONH2; R6 H, OH, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; 10 n 2, 3, 4, 5, 6;

R1 (C4-Ce)-alkyl;

R2, OH;

R2' H;

R3, R3', R4, R4', R5, R5' independently of one another H, Ci, Br, |, OH, <{(CH,)-OH,
CFs, NO3, N3, CN, 8(0),-R6, O-5S(0)p-R6, (C1-Cg)-alkylene-S(0O),-R6,
(C+-Ce)-alkylene-O-S(0),-R6, COOH, COO(C+-Cg)alkyl, CONH,,
CONH(C+-Cg)atkyl, CON[(C1-Cglalkylly, (C4+-Cg)-atkyt, (Co-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, -(CHz)o-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, |, OH, CF3, NOz, CN, OCF3, O-(C-Cs)-alkyl,
(C+-Cg)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C4-Cs)-alkyl)s, SO,-CH3, COOH,
COO-(C+-Cs)-alkyl, CONHz;

where always at least one of the radicals R3, R3', R4, R4', R5, R5' has the meaning
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m 1,2,3,4,5,6; p 0,1,2; 15 and the pharmaceutically acceptable salts

WO 2088£05862.8A compound of the formula | as claimed in clailR@TdES2007/009393

R6

which the meanings are 20 X NH; R2 (C1-C6)-alkyl; 25 R2, OH; R2'H;

(o) B G S N s SIS I o (G2
O N el Gt Coalaia I Pheny!
(C1-CoP I D AReRE S RGO L Ry Rgited

one, mayedhars dines © bglAWQ), R08/@H8628 P CIUER200VAFIILB(63-Cy)-alkyl,

hydrogen(s).in t I aqi y. be rep d by fluprine; phenyl
-(CH2)- %b#@%@%ﬁh%@ﬁg@ 'eajk}ﬁ’c@@%ﬁﬁ‘é’ﬁ}r,%f@h& COOCH,
-(CH2)-OgiCHR)Cpreatiyll, Witekd-he phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO2, ON, OCF3, O-(Ci-C6)-alkyl, 5
(Ci-C6)-alkyl, NH2, NH(C1-C6)-alkyl, N((C,-C6)-alkyl)2, SO2-CH3, COOH,
COO-(GH B AlRYHIGPAKIR; MHerelBlGayS Jtddtast NECofthpaddioals R3,
R3', R4, R4', R5, R5' has the meaning of (C,-C6)-alkylene-O-S(O)P R6
and another has the meaning of 10 -O-(CH2)m phenyl, where the phenyl
ring may2h& sdéipstijted one to 3 times by F, Cl, Br, I, OH, CF3, NO2, ON,
OCF3, O-(C,-C6)-alkyl, (C,-C6)- alkyl, NH2, NH(C,-C6)-alkyl,
N((CT-C6)-alkyl)2, SO2-CH3, COOH, COO- (CrC6)-alkyl, CONHZ2;
1,2,3,4,5,6,

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

R1

R2,

R2'

NH:

(C1-Ce)-alkyt;

OH;

H;

R3, R3, R4, R4', R5, R5' independently of one another H, Cl, Br, |, OH, -(CH;)-OH,

CF3, NOg, N3, CN, S{0),-R6, O-5(0);-R8, (C1-Ceg)-alkylene-S(0),-R6,
(C+-Co)-alkylene-O-S(0),-R6, COOH, COO(C+-Csg)atkyl, CONH,,
CONH(C+-Cg)alkyl, CON[{C4-Cs)atkyl]s, (C4-Cg)-alkyl, {Co-Cs)-atkenyl,
(Co-Cs)-alkynyl, O-(C4-Cs)-alkyl, where one, more than one, or all
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15 R6 H, OH, (C,-C6)-alkyl, NH2, NH(C,-C6)-alkyl, N((Ci-C6)-alkyl)2; n
WO 20805586181, 2, 3,4, 5,6; 20 p 0, 1, 2; and the pharmacetficHiig2007/009393
acceptable salts thereof. 25 11. A cBmhpound of the formula | as claimed

30 Rt (CICGTIHRS BRY i sy 50 OnMRELyaR e

(C1-Céypatkyiendrin(o)2rRb -(6 R3-RBSRA, @@hleﬁyin@eﬁéiﬁsd)aﬁﬂvmyi,

one another, H, A - = E A P

0-S(OP RO R kiR B ple e ininoilts i one

COOH, 106G ARt kyl 0T GNH20E AN GO B}k CF3, O-(C+-Ce)-alkyl,

CON[(Cl<Cg)alkyl]2, -GA)rakyl (C -In,13- jaayl

OOy e o B P R SR RIg Por

radicals®iap 6 répipebg/bL Midrpe; phenyl, -(CH2)-phenyl, -(CH2),

phenyl, O-phenyl, O-(CH2)n phenyl, (CH2)-O-(CH2)n; phenyl, where the

phenyl ring may be substituted one to 3 times by F, CI, Br, I, OH, CF3,
wherdl@igs@datdcH3, D« Ol o8 yaligdld RECREGRAIKRE NRZ, R5' has the meaning

Coo (L e SR T R T A has g memping of

R3, R3' Q4 R4),Rh&%! habehe iineaniagylofinQ (Gl Denspivetijliiathere to 3

the phegyl [ing May e subsited ONQi8 3 oN, OCF,, O-(C1-Cs)-alkyl, (C+-Co)-
alkyl, NHa, NH(C1-Cs)-alkyl, N((C+Ce)-alkyl)s, SO,-CHs, COOH, COO-
(C+-Cs)-alkyl, CONH:

R6 H, OH, (C+-Cg)-alkyl, NHa, NH(C1-Ceg)-alkyl, N({C1-Cs)-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.

11. A compound of the formula | as claimed in one or more of claims 1 and 5 to
10, in which the meanings are

X NH;

R1 (C4-Ceg)-alkyl;

R2, OH;
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R2'

R&'

20 times by F, CI, Br, I, OH, CF3, NO2, CN, 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; R6 H, OH, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2; 25n2,3,4,5,6; m1, 2, 3,4,5,6;
30 and the pharmaceutically acceptable salts thereof. 12. A compound
selectep!.from the group consisting of: 65 O O S HO ,0 OS;(r) HO ~ OH
OHNIHOHOO\MO 2:: OH HO-S-;;, 00O HN\I zN4 HOHOand 00 S
O0SO\W/ H:eoOH HN!

(C4-Ce)-alkylene-0O-5(0),-R8;

R3, R3', R4, R4', R5, independently of one another H, Cl, Br, 1, OH, -(CHy)-OH, CF3,

NO;, N3, CN, S(0),-R6, 0-5(0),-R8, (C1-Cs)-alkylene-S(0),-R8,
(C+-Ce)-alkylene-0-S{0)-R6, COOH, COO(C4-Cg)alkyl, CONH,,
CONH(C-Cg)alkyl, CON[(C1-Csg)alkylls, (C1-Cs)-alkyl, (C2-Ce)-alkenyl,
(Co-Ce)-alkynyl, O-(C1-Cg)-alkyl, where one, more than one, or all '
hydrogen(é) in the alkyl radicals may be replaced by fluorine;

phenyl, -(CHz)-phenyl, -(CHz)s-phenyl, O-phenyl, O-(CHz)m-phenyi,
~{CH2)-O~(CH,m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO;, CN, OCF;, O-(C+-Cs)-alkyl,
(C4-Cs)-alkyl, NH,, NH(C4-Cg)-alkyl, N((C1-Cg)-alkyl)s, SO-CH3, COOH,
COO-(C+-Ce)-alkyl, CONH;; |

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

R6

of -O-(CHa)m~-phenyl, where the phenyl ring may be substituted one 1o 3
times by F, Cl, Br, I, OH, CFa, NO3, CN, OCFj3;, O-(C1-Cg)-alkyl, (C1-Cg)-
alkyl, NHz, NH(C4-Cg)-alkyl, N{(C1-Cg}-alkyl)z, SO,-CH3, COOH, COO-

(C4-Cs)-alkyl, CONHy;

H, OH, (Cg-Ca)-aikyi, NHQ, NH(CT~C5)~aEky!, N((Cﬁ—Cs)—aikyE)g;
2,3, 4,5, 6;

1,2,3,4,5,6

and the pharmaceutically acceptable salts thereof.

12.

A compound selected from the group consisting of:



O HO H O and the pharmaceutically acceptable salts thereof. 5 13. A
compound selected from the group consisting of: 66 00S HO p 0% O N/
HOOH OHN\ZN4HOHOand (3% S HO\pOO O\N/111OH
HO-S-O O O O HN/\ C HO H 0 and the pharmaceutically acceptable
salts thereof. 5 14. A comp&infPas claimed in claim 12 or 13, wherein the
pharmaceutically accepts Saltys an ammonium salt. 10 15. A

comp A2 claimed aim 12 vl?,‘"‘wherein the pharmaceutically
accept%?lgsalt is_ an alkalizxetal of alkaline™®arth metal salt. 16. A
compound laimfed in claing bbll—F wherein the pharmaceutically

accepigple salfis potassiif‘salt.

and

and the pharmaceutically acceptable salts thereof.

13. A compound selected from the group consisting of:
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15 17. A compound as claimed in claim 12 or 13, wherein the
pharmaceutically acceptable salt is a zinc salt. 18. A compound of the
formula | as claimed in one or morgsgf claims 1 to 17, for 20 use as a
pharmaceutical. WO 2008/058628 PCT/EP2007/009393 67 19. A
pharmaceutical comprising quﬁbounds of the formula | as claimed in one
or more of claims 1 to 17, 5 &+A pharmaceutical comprising compounds
of thd ¥okm@a | as cld r‘\%re of claims 1 to 17 and at least
one fu@h@r active ingredjen A pharmaceutical as claimed in claim 20,
which om|9' es i& further actiVeingredient one or more compounds
which pgrmalige lipid metab ofism. 2. A pharmaceutical as claimed in
claim 21,which compriseg rther active ingredient one or more
antidiabetjcs, hoglm nig achive ingredients, HMGCoA reductase
' RIDIOYS, sholdgterol/absorption inhibitors, PPAR gamma agonists, PPAR
f

alpha agonists, PN pha/gamma agonists, PPAR delta agonists,
ibrates, MPP 15 hjlhibitOI‘S, bile acid absorption inhigi@rs, MTP inhibitors,
CETP inhibitors, polymeric bile acid adsorbents, LDL receptor inducers,
ACAT inhibitors, antioxidan@“ ,ﬁboprotein lipase inhibitors, ATP-citrate
lyase, inhibitors, squaleng. synthetase_inhibitors, lipoprotein(a)
antagorists?HM74A Fcepr agonists, lipase inhibitors, insulins,
sulfonylurdas, biguarides-meglitipides, thiaztlidinediones, a-glucosidase
20 i@i itor@, cti\% ingredients wﬁiéh act on the ATP-dependent
sigin channel of the befy cell ,l_gllycogen phosphorylase inhibitors,
glucHgon’s; or antago activators of glucokinase, inhibitors of
gluconeogenesis, ir}huctose-l,G- bisphosphatase, modulators
gluédse K ortef 4, inhibitors of glutamine- fructose-6-phosphate
midotrat?_?éeras inhigiors of dipeptidylpeptidase 1V, 25 inhibitors of
11-beta-hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine
phosphatase 1 B, modulators of the sodium-dependent glucose

transporter 1 or 2,
and the pharmaceutically acceptable salts thereof,

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

acceptable sait 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 satt.

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 ciaim 12 or 13, wherein the pharmaceutically
acceptable salt is a zinc salt.

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

use as a pharmaceutical.
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modulators of GPRA40, inhibitors of hormone-sensitive lipase, inhibitors of
1288R 8carboxylase, inhibitors of J{:)hosphoenolpyruvatePCT/ EP2007/009393
carboxykinase, inhibitors of glycogerﬁ3 synthase kinase-3 beta, inhibitors of
protein kinase C beta, endothelin-A receptor 30 antagonists, inhibitors of |
kappaB kinase, modulators of the glucocorticoid receptor, CART
19.  adonisesmapsutigaheas) misiacgomeryodsxin typfisnouke agarstsetiNFone or
more%éﬁmsqag agonists, CRF BP antagonists, urocortin agonists, (33
agonists, CB1 receptor antagonists, MSH (melanocyte-stimulating
hormone) agonists, CCK WO 2008/058628 PCT/EP2007/009393 68

20. AGORINS SRR E%Jrﬂfgi‘ﬁrgglmgg 8u5§s5u§§8|fst§%0f8%l@.ipa%n8qimed in one or

noradrenergic compoun T agonists, bombesin agonists; galanin
moreZftatgamists, igrowandteinrar Hngduiheoasidrre irgediznt compounds,
TRH agonists, uncoupling protein 2 or 3 modulators, diphenylazetidinone

derivatives, leptin agonists, DA agonists 5 (bromocriptine, Doprexin),
21, lighsdrampasstichisi® a2 PraRMebeinalfsvRXR cotogustsraofuriker active

ingreBRPRBIRVAMRRCLANPGEnES hRIATBERIC AT FlaMEGI e 22

which comprises as further active ingredient one or more 0A
reductase inhibitors from the group of simvastatin, 10 fluvastatin,

22. PRANAIRONSIANL aanfesatiaiara AN ISHNERA AP active
. pharmaceutical as claimed in claim 22, which comprises as further active
ingretHgné gieatcs Zannsise e ialketepolinpasiyee umantiva DATEHEHRE PIMGTCAA

ool ABIED RGBS PRS0 e
alphaagenisimpises adhelbensresisanisie fMGidaitaganstadipeatas, MTP
oSN R T AN L TN B
bile 3Ai%@fé‘é§§m?tm&@ﬁd@ﬁﬁﬁ@&i%ﬁw&céiﬁ%ﬁ &dﬁmmmgem@map&mds
Eipopl‘?}tein 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
carhoxylase, 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, 33 agonists, CB1

receptor antagonists, MSH (melanocyte-stimulating hormone) agonists, CCK
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the formula | as claimed in one or more of claims 1 to 17, which comprises
WO 20681858628 active ingredient with a pharmaceutically SUIBBIER2RG7/009393
and converting this mixture into a fof® suitable for administration. WO
9 of the ouynds o
=00 O Tt R TSR i
compmandaditire aﬂwm@jlbambasfnragemmmemm ayeytpidamipos/20.

u ula | ed in o e or mor
norm e A e A B TR s AR RRRG protein
2o0r %énoduietml@sdmbbmdelzam |fﬁhemderota#measompburagmisrm Anagarisis
[ n lai 0 17f anuf cture of

(broﬁ&%ﬂﬁﬁr%érl%@% fre %‘%?‘ ar eir?c})‘sc ero ic manlfg% atl g%
modulasoof meTcR}ﬁagun(ﬁsobtrmﬁphﬁtﬂmimclalmed in one or more of

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

insulin 15 resistance. 32. The use of the compounds of the formula | as
23. cléipedrmaedcahescotdirorims ¢laor 2Zomhie menufatsoseasf Rurther active

e t 33 The Lse of the

e R B St B0 A e B ot st
fluvastedimarmafeastatirofevasidivaméonviasttin reatvesit bh GNG rosorakstesiri4.

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

the 25 manufacture of a medicament for the treatment of schizophrenia.
24. 3% mhermetzth@i@mﬁamdé asdhiimea.invbitk comorses daifostiaoadtive

o R A R PR S0 eze i epzoorioosses

70 010 O-CH,
/©/K/ }/ H : 0 OH (:)H
0 H OH OH

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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SR1 NR5 R50H R4R4'OH R3X~\0 R2'R2 in which the meanings
WO 20880686284, CH2 or a bond; R1 (C1-C6)-alkyl; R2, R2', RS ; REPRA07/009393
R4', R5, R5' independently of one arfther H, CI, Br, I, OH, 10 -(CH2)-OH,

CE3, NO2, ON, S(O)P R6 -C6)- ene- 6, COOH
28, CORESRe T R R s B T ECE e o
claimfCILiG @)ty théC2Ch)Fadkersy b € 27€8)satikgmitl foDHIE Tr&f)radkylotvhere
hvpe e mare than one, or all hydrogen(s) in the alkyl radicals may be
yp rer aceqaby fluorine; 15 phenyl, -(CH2)-phenyl, -(CH2) phenyl, O-phenyl,
O-(CH2)m phenyl, -(CH2)-O-(CH2)m phenyl, where the phenyl ring may

be.substituted one to 3 times by, F, Cl. Br, 1,,OH, CE31 NO2, CN, OCF3
2. SRR R S B i\ ey
claimS 2+ HB f@ G@HN AB0A«(C1ie ©6 patigt DA fdlaverip@ihvapeatrteast
choleone?éﬂf th%radicals R2, R2', R3, R3', R4, R4', R5, R5' has the meaning of

%E I—I& m’ phenyl or -(CH2)-O-(CH2)m phenyl, where the phenyl ring
may be substituted one to 3 times by F, ClI, Br, I, OH, CF3, NO2, CN,

0. |68 S i s e s LBt | & i bR e mae
claimBl 1061 1 [CIorG B atign k48, N e (GLREB)ieakys M ((C The By estkyiy2it WO
arteriB30RI LtR0A8 Tl (Eies ) 7/009393

31.  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 insulin

resistance.

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 che 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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71 n2,3,456;m1,2 3,4,5,6; 5p0, 1, 2; and the pharmaceutically

WO 2005pa#ha@8alts thereof. 10 37. A compound of the formulePIGEHERRBEd/RL9393
claim 36, in which the meanings arg&X NH; 15 R1 (C1-C6)-alkyl; R2, R2',
R3, R3', R4, R4', R5, R%' mdependently e another H, CI, Br, I, OH,
-(CH2)-OH, CF3, NO2, N3, CN, S(O)P %35&1 C6)-alkylene-S(O)P R6,
COOH, COO(C1-C6)alkyl, CONH ) ON[(C1-C6) 20
alkyl]2, (C1-C6)-alkyl, (C2-C6)-alK 8 ;@ﬁnyl O-(C1-Ceo)-alkyl,
where one, more than one, or -‘ 1{n the alkyl radicals may be
replaced by fluorine; phenyl, - i2), phenyl, O-phenyl,
O-(CH2)m phen){;L(,4-( -(CH2)m ' I where the phenyl ring may
be substituted gne 25 imes by E 3, 1, OH, CF3, NO2, ON,
OCF3, O-(C1-C8} _C6JHikyl, WH2. NH(C1-C6)-alkyl,
N((C1-Cé6)-alky H, COO -(C1-C6)-alkyl, CONHZ2;
where always at least ong of the radicals R2, R2', R3, R3', R4, R4', R5,
R5' has the 30 mg’éﬂm 'dR20-(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, OH, CF3, NO2, ON, OCF3, O-(C1-C6)-alkyl,

in Wh@ff?@??é@‘ll @é—@ é\IH(Cl C6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,

OH, COO-(C1-C6)-alkyl, CONH2; WO 2008/058628

PCT/EP2007/009393 72 R6 H, OH, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,

x  NCL-CEO-aKYIEH N7 -2 Hond;

R1 (C+-Co)-alkyt:

R2, R2', R3, R3', R4, R4', R5, R independently of one another H, C, Br, |, OH,
-(CH,)-OH, CF3, NOg, N3, CN, S{O),-R6, (Cs-Cg)-alkylene-S(O),-R86,
COOH, COO(C+-Cgalkyl, CONH,, CONH(C4-Cg)alky!,
CON[{(C+-Cglalkyllz, (C1-Cg)-atkyl, {C2-Ce)-aikenyl, (Co-Cs)-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, -(CHy)s-phenyl, O-phenyl, O-(CH,)-phenyl,
-(CH2)-O-{CH3)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C+-Cs)-alkyl,
(C+-Ce)alkyl, NHz, NH{C+-Cg)-alkyl, N((C4-Cs)}-alkyl)z, SO»-CH3, COOH,
COO0-(C-Cgl-alkyl, CONHg;

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

' meaning of -O-(CHa)n-phenyl or -(CH.)-O-{CHz)m-phenyl, where the

phenyl ring may be substituted one to 3 times by F, Ci, Br, I, OH, CF;,
NO2, CN, OCFj3, O-(C+-Ce)-alkyl, (C1-Ce)-alkyl, NHz, NH(C+-Cg)-alkyl,
N((C+-Cg)-alkyl)z, SOz-CH3, COOH, COO-{C+-Cg)-alkyl, CONHo;

R6 H, OH, (C1-Ce)-alkyl, NHz, NH(C1-Co)-alkyl, N((C4-Cs)-alkyl)z;
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5m1,234,56; p0,1,2;10 and the pharmaceutically acceptable

WO 2008/9R8A2F. 38. A compound of the formula I, as claimed Rk RP28%£/009393

37, in which the meanings are 15 X/NH; R1 (C1-C6)-alkyl; R2, OH; 20
R2'H; R3, R3', R4, R4', R5, R5' independently of one another H, Cl, Br, I,
OH, -(CH2)-OH, CF3, NO2, N3, CN, S(O)P R6, (C1-C6)-alkylene-S(O)P
R6, COQH3 2%, 8% (C1-C6)alkyl, CONH2, CONH(C1-C6)alkyl,
CONJ[(C1-C6)alkyl]2, (C1l-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 thay Bedrepléred by fluorine; phenyl, -(CH2)-phenyl,
-(CH2)"-phenyl, O-phenyl, O-(CH2)m phenyl, 30 -(CH2)-O-(CH2)m
phenyl, where the phenyl ring may be substituted one to 3 times by F, Cl,
Br, I, OH),GF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2,
NH(C1-C6)-alkyl, N((C1-C6)-alkyl)2, S02-CH3, COOH,
COO-(C1-C6)-alkyl, CONH2; WO 2008/058628 PCT/EP2007/009393 73

and thehplaavesps iicidisstareptililtesaltidiierRd,. R3', R4, R4', R5, R5' has the

37.

are

R1

meaning of -0-(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, OH, CF3,

NO 2pCiNpBroGCH 8)©ip0Nae) takyt{D1ed 6)-aliin RiBI2nNM{CH-T6)akehings
N((C1-C6)- alkyl)2, S02-CH3, COOH, COO-(Ci-C6)-alkyl, CONH2; R6 H,
OH, (Ci-C6)-alkyl, NH2, NH(Ci-C6)-alkyl, N((Ci-C6)-alkyl)2;

NH;

(C1-Ce)-alkyl;

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

-(CHy)-OH, CF3, NOg, N3, CN, 5(0),-R6, (C+-Cg)-alkylene-S(0),-R8,
COOH, COO(C4-Cglalkyl, CONH,, CONH(C4-Cs)alkyl, CON[(C4-Cg)-
alkyllz, (C4-Ce)-atkyl, (C2-Cs)-alkenyl, (C2-Cs)-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, -{CHh-phenyl, O-phenyl, O-(CH,)y-phenyl,
-(CHz)-0O-({CH,)n-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCFj3;, O-(C+-Cg)-alkyl,
(C4-Co)alkyl, NHz, NH(C1-Ces)-alkyl, N((C+-Cg)-alkyl)z, SO,-CH3, 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-(CHz)y,-phenyl, where the
phenyl ring may be substituted one to 3 times by F, Cl, Br, I, OH, CF3,
NQO», CN, OCF3, O-{C4-Cs)-alkyl, (C4-Cg)-alkyl, NHs, NH(C+-Cg)-alkyl,
N((C1-Cg)-alkyl)z, SO,-CH3, COOH, COO-(C4-Cg)-alkyl, CONH,;
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10n2,3,4,5 6, m1,234,5,6; pO0,1,2;15 and the pharmaceuticall
WO 29@&49@@88581“5 thereof. 39. A compound of the formula | J%QT&%?&?%WQD%%
one or more of claims 36 to 38 for Use as pharmaceutical. 20 40. A
pharmaceutical comprising compounds of the formula | as claimed in one
or more of claims 36 to 38. 41. A pharmaceutical comprising compounds
R6  of the fotnfakd, (&s-ElaliratyliMbte BHEG helctntlAE3650-38 Wi at

least one further active ingredient.

n - 2,3,4,5,6;
m 1,2,3,4,5, 6
p 0,1, 2;

and the pharmaceutically acceptable salts thereof.

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', R5, R5' independently of one another H, Cl, Br, I, OH, «(CH;)}-OH,
CF3, NO2, N3, CN, S(0O)p-R6, (C4-Cg)-alkylene-S(0),-R6, COOH,
COO(C4-Cs)alkyl, CONH,, CONH(C4-Cgalkyl, CON[(C+-Cs)alkyl]z,
(C1-Cg)-alkyl, (Co~Cs)-alkenyl, (C,s-Ce)-alkynyl, O-(C4-Ceg)-alkyl, where
one, more than one, or all hydrogén(s) in the alkyl radicals may be
replaced by fluorine;
phenyl, -(CHz)-phenyl, -(CHz)y-phenyl, O-phenyl, O-{CH2)n-phenyl,
-(CH,)-O~(CH2)m-phenyl, where the phenyl ring may be substituted one
to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-(C4-Cs)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C4-Cs}-alkyl, N((C4-Cg)-alkyl);, SO,-CH;, COOH,
COO-{C4-Cq)-alkyl, CONHyz;
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WO 2008/058628 PCT/EP2007/009393
, 73

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-(CH2)m-phenyl, where the phenyl ring
may be substituted one to 3 times by F, CI, Br, I, OH, CF,3, NO», CN,
OCF;, O-(C+-Celalkyl, (C+-Cs)-alkyl, NHz, NH(C+-Cg)-alkyl, N({C1-Cg)~
alkyl),, SO,-CHs, COOH, COO-(C4-Cg)-alkyl, CONHy;

R6 © H, OH, (C1-Cs)-alkyl, NHz, NH(C1-Co)-alkyl, N((C1-Co)-alkyl)z:
0 2,3, 4,5, 6;

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

P 01,2

and the pharmaceutically acceptable salis 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.



