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WD 2005/ 012295 1 25 January 2007 Description
wowsig1bpdsed t hi azol e- benzoi sqt hi azol e di oxi de 25 January 2007
derivatives, nmethod for the production thereof and
use of the sanme. 5 The invention relates to
Des&ijtiohi t ut ed t hi azol e- benzoi sot hi azol e di oxi de
derivatives and to their physiologically tolerated
salts and physiologically functional derivatives.
i ! 2 o d : . i .
Sub AR VLN BPD RoMi bl Bt iRl ES Alndd Tir €] groduction thereof
and dseadfehesmnizave al ready been described in the prior art
(WO 02/11722). Disclosed are conpounds w th which
prevention and treatnent of diabetes nellitus is
The RRZHHM Rilatdd 8 sHOMROLA Sia¥RE-Bel 20 SRS AbxiiBIRriPHIROSA to their
to display a therapeutically utilizable blood
physiplogicslby tblpweed salfs end physiolbgicgly functidrat dertvavesonpounds
~ were intended to have an 15 inproved effect or an
I nproved ADME profile (absorption, distribution,
Benz¥dofiioles BloRiMe def¥atiRds! AimeaBadcee Wl MhdiP @s€ QPR ekatment of
of WD 02/11722. A first aspect of the present
diab¢tes/kaveiabeadyrbgon dessribed oripoprior ot (WRL¥ bi738).a |, 20 Rl
R2 NS R4 R6 KR7T RBNI1 o0 N R5

Disclosed are ”compounds with which prevention and treatment of diabetes mellitus is
possible. The compounds were intended for this purpose to display a therapeutically utilizable
blood glucose-lowering effect. In particular, the compounds were intended to have an
improved effect or an improved ADME profile (absorption, distribution, metabolism and

excretion) compared with the compounds of WO 02/1 1722.

A first aspect of the present invention provides a compound of the formula I,

R1 R2
N._ .S
N7 Ra
Y R6 R7
R3” 0
N
N O
R5 . \
RS
I

" in which the meanings are

RI,R2 independently of one another H, aryl, COOH,(C,;-C¢)-alkylene-COOH,
—COO(C;—CG)—alkj(l, (C1-Co)-alkylene-COO(C;-Cg)-alkyl, (C;-Ce)-alkyl, (C2-
Ce)-alkenyl, (Ci-Ce)-alkylene-aryl, heterocycle, (C;-Ce)-alkylene-heterocycle,
CFs, OCF;, CN, (CH3)16-OH, O-(C;-Cg)-alkyl, CO-(C,-Cyg)-alkyl, -C(0)O-
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R3

R8 in which the neanings are 25 R, R2 independently

of one another H, aryl, COOH Cl-C8)-al kyl ene- €oanuary 2007
COQ(Cl -Co6)-al kyl, (C-C6)-al kyl ene-COQ(d -C6) -al kyl,

(A -Co6)-al kyl, (C2- C6)-al kkenyl,

(C - C6) allhik (ZIOE)IE G(DN(RS’)UEI@WEMQ Iﬂ% a%&dlcals and the heterocyclic
(C-C6)-al kI\gI ene- het erocycl e,

(CH2) | 4 @yde subytituteft pne ocm(emmcsa)yléladyBr (CBHGH, (Cr-

2 P R0 Sk R B R R,

subst i tpipertlinore, piperimine, ]ilpdiiﬁﬁnb’nb NA(Ge- ﬁki{lene)plperazme N~«C;-
(CH2) 0. O}-{k (C.-.C6)-al kyl, (C2-C6)-al keny
(cz oe) “atkyRyPpiperginonseorhylRs) (hmogmholmepmmﬁilﬂo@eﬁcl -Ce)-

| peraz Z

. P ELR SEVBELORE DO S0- DRI CO-(C-Cpalot OO (-
C5-al ky@@m@yﬂnmeﬁ@@ﬂn@lf(i‘&)(Omsﬂsghlgbdz m@,CI cgjésgma:iqﬁﬁgb(agcﬁ)-ancyl,
S02- N(ngy%r@oﬁycgéﬁiy eéé)W]a‘?fRﬁrese P’@exa_iin()l)efbglpe%/ame

?g) ?lﬁ ;ﬁﬁg | kyll,uge;rgeﬁ gk @E{p%#ﬂilme N-(C,-Cs-alkylene)piperazinone,

(Cc3-d dyomb@lhltﬁathtqrhorpbw phieylengsrasebeiybstifttidrona er more

ﬂ ?ce:lr aééﬂneéiy%%m 6@3@9 39H,COOH, CN, NO,, -0-(C;-Ce)-alkyl,-NH-O-
N (G - @r-akukonal W)NSRAZ(OATEY allchOn ARERDRR | (. CO)-(C\-Co)-alky,

tthﬂDthO|lne and phenyirings may be substituted
or nor elCitGaadknyCls, OQF:, MR(RIAE) 0- 20H, COOH, CN,
N2, -O(Ca-C6)-alkyl,-NHO (C-C6)-alkyl,
-(CO)-NH-O(CI-OG)-aIkerne N(R9) (R10),

- (CO) - ({‘EI(GQ@)S) ﬂkﬂth )Qﬂk}@)e'ﬁtlk{/d)) a QCl qy:ﬁkylene-heterocycle
N(R9)( 0) . (Cl-Co) -al - C6) - al kyl ene
aryl (%lr%) aU@é{ whgy the %y @déiew@@@cb@ icals may be substituted

: rcgjl( glalofé@%@%gé/ﬁme tqal% Eg (éUHé) ﬁ?(dlngﬁ(ﬁ{g,@él (Ig/f} q—_s) -alkyl,CF

d, BrorQCFECS) - al kyI COOH, COO- (Cl - 08) - al kyl ,

R4,R5 independently of one another H, F, Cl, Br, (C;-Cs)-alkyl, CF3, OCF3, NO,,

N(R9)(R10), CN, O-(C;-Cs)-alkyl, CO-(C1-Ce)-alkyl, COOH, (C;-Ce)-alkylene-
COOH, CONRI)R10), (C1-Ce)-alkylene-CON(RI)R10), COO(C;-Ce)-alkyl,
(C1-Ce)-alkylene-COO(C;-Co)-alkyl, S(0)oz-(C1-Cs)-alkyl, S(O)-N(RO)R10),
CH,OH, CH,OCH:;;

R6, R7 independently of one another H, F, Cl, Br, (C;-Cg)-alkyl, cyclopropyl,

RS -

RS

“Ri10

tetrafluorocyclopropyl, difluorocyclopropyl; or

R6 and R7 together form the group =CH,;

H, CH3, CF 3, CHon;
H, (C1-Ca)-alkyl;

H, (C1-Cy)-alkyl; or




or OCF3; 20 R4, R5 independently of one another H F,

d, Br, (Cl-06)-alkyl, CF3, @CF3, NO2, N(R9) (4 Ppuary2007
CN, O(Cd-0C6)-alkyl, CO(C-0C6)-al kyl, COON,

(Cl-C6)-al kyl ene- COCH, CON(R9) (R10),

(Cl-C6) -al kyl ene- CON(R9) (R10), COO(Cl -Co6)-al kyl,
(CGl.-C6)-al kyl ene- COO( Cl.- C6) - al kyl .
R9 ag(i@]& ZfO(TE?,l togﬁyqram&}w € }é@mtq\wﬁgﬁ(@y{e boggegrig3-9 membered ring
CH2 OCH34 .R6, R7 independently of one another H, F,

ad, Br, yf%ﬁj-’%) -al kyl, cycl opropyl,
tetrafl uorocycl opropyl, difluorocycl opropyl; or R6 and

7 together .formthe group zCH2; 30 R8 H, CH3, CF3,
a“dg%if,g“’i@‘ﬁuygﬁﬁai%sﬁgﬁ of. 210 H (O -C4)-al kyl: or
3 25 January 2007 R9 and RO formtogether with the N

atomto which they are bonded a 3-9 nenbered ring
A seppnd asecholdthe peespr yaventioy pawidep theohserofithelcanapaquads as defined above

her e A d aspect of the present invention
for%?%élcﬁlg%%n}eﬁggﬁgg' of the conpounds as defined above

for producing a nedicanment. A third aspect of the
present invention_ provides a nedi canent conprising one

A third g3pect of tha present rpRiimJEoHd et MedsgmeBIRABIPTIAIERIIC gy more of the

com?mtasggﬁﬁga%bg{,g_sent -invention provides a nmedi canent
onprising one or nore of the conpounds as defined

above and at | east one other active ingredients.
A fourth aspect of the present invention provides a medicament comprising one or more of the

compounds as defined above and at least one other active ingredients.

A fifth aspect of the present invention provides the use of the compounds as defined above for

producing a medicament for reducing blood glucose.

A sixth aspect of the present invention provides the use of the compounds as defined above

for producing a medicament for the treatment of type Il diabetes.

A seventh aspect of the present invention provides the use of the compounds as defined above
for producing a medicament for the treatment of disturbances of lipid and carbohydrate

metabolism.

An eighth aspect of the present invention provides the use of the compounds as defined above

for produéing a medicament for the treatment of arteriosclerotic manifestations.

A ninth aspect of the present invention provides the use of the compounds as defined above

for producing a medicament for the treatment of insulin resistance.

A tenth aspect of the present invention provides a process for producing a medicament

- comprising one or more of the compounds as defined above, which comprises mixing the




A fifth aspect of the present invention providgi t he

use of the conpounds as defined above for pro 3007

nmedi canment for reducing bl ood glucose. A sixth aspect

of the present invention pré%ldes the use of the

conmpounds as defined above for producing a nmedi canent

for the treatnent of type Il diabetes. A seventh

aspect of the present invention provides the use of

t he compounds as defined above for producing a

medi canment for the treatnment of disturbances of |ipid

and carbohydrate netabolism An eighth aspect of the
resent invention provides the use of the compounds as

activremgrrdipnimobife 2 nhaimasewiinatly syiteblesarien Aith eorvsrlingqibis mixture into a
fornt E,lﬁi%féef&% &lﬁ]m%[rﬁﬁéd osclerotic mani festations. A ninth

aspect e present invention provides the use of
the conmpounds as defined above for produ0|ng a
di canent for the re i nsu E resi stance.

Prefgtréﬂf%lsagﬁgbto g:fmlinqllxg 1 BWhtCH 006 Y Juorg radlcés have the

foucmlggﬁfegmﬁg produci ng a medl cament conpri sing one or
nore of the conpounds as defined above, which

conprises mXxi ng the 25 January 2007 3a active

. I ngredi ent t u table LI
R g ool oA Ay B e Rl fyE B Elef ot
admi ni gCy-a,)- @myleﬁwétef@p@le CB;, QJGE%”CNO(@I@;UP@CDMS) al‘l Cs) alkyl,
. the formula | 1in whic or nore radicals have t

fol ow%(ﬁeﬁ&a} ﬂéyl B Ol OB S ONRINRI 0, where the ary!

' gg ggra(glség 1d the %19[6 Cég'lﬁealllaﬁ%l %E% }%&Sljﬂg{ﬁﬁ QQXPE%re times by

(CH2) 1- 15013‘1"1‘ @Iﬁ%zﬂm) ({Hl(BsWalkyl QOx{()-alkBnyladCsy(s)-alkynyl, CFs,
C(O O al (R10), where the, aryl

radi c a@C%mH(R%)éRh@s eweeshepn% PHRsEZang, BipsERpingae, N-(Ci-Co-
substi W&e%?ﬁer%néﬁ\f ~€C It-tgﬁﬁ(yﬁ}ﬂe)plperazmone, morpholine, thio-

morpholine, NO,, CN, O~(C;-Cg)-alkyl, S(O)o.2-(C;-Cs)-alkyl,
SO2-N(R9)R10), CO-(C;-Cg)-alkyl, -COOH, (C;-Cs)-alkylene-COOH,
-COO(C;-Cg)-alkyl, (Cy-Cg)-alkylene -COO(C,;-Ce)-alkyl, C3-Cio-cycloalkyl,
phenyl where these piperidinone, piperazine, piperazinone, N-(C;-Cs)-
alkylene)-piperazine, N—(C;-Cﬁ-alkylene)piperazinone, morpholine,
thiomorpholine and phenylrings may be substituted one or more times by F, C,
Br, (CHz)20H, COOH, CN, NO;, -O-(C;-Ce)-alkyl,-NH-0O-(C,-Cq)-alkyl,
-(CO)-NH-0C;-Cg)-alkylene-N(R)R 10), (CO)-(Cy-Ce)-alkyl, -(C;-Ce)-
alkyl, CF;, OCF3;, N(R9)(R10);

' ‘R2 - -H, aryl, COOH, (C;-Cg)-alkylene-COOH,-COO(C;-C¢)-alkyl, (C;-Ce)-alkylene-
COO(Cy-Ce)-alkyl; (Cy-Ce)-alkyl, (C,-Co)-alkenyl, (C,-Cg)-alkylene-aryl,
heterocycle, (C;-C¢)-alkylene-heterocycle, CF3, OCFs, CN, -(CHz),6-OH, O-
(C1-Ce)-alkyl, CO-(C,-Ce)-alkyl, C(0)O-alkyl, COOH, CON(R9)(R10), where
the aryl radicals and the heterocyclic radicals may be eubstimted one or more

: ‘times by F, Cl, Br, (CHz)0.20H, (C;-Cq)-alkyl, (C;-Ce)-alkenyl, (C;-Ce)-alkynyl,
CF3, OCF3, N(R9)(R10), piperidinone, piperazine, piperazinone, N-(C1-Ce-
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F, d, Br, (CH2)0_20H, (G -C6)-alkyl, (C2-C6) e
(C2-CB) - al kenyl , CF3, OCF3, aN(R9) (R 0), pi perfgdr b%&zoo""
pi perazi ne, piperazi none, N (Cl-C6-

al kyl ene) pi perazine, N-(C 1 -C6-alkyl ene)pi perazi none,
rmr phoIaillﬂéqnebpipcrazimrPﬂ*ﬁGi-lekme)piﬁéMzinone, morpholine, thio-

S 0.2 C - -al kyl,
soz N( e@%reﬁal (&re’é@gv% %@‘&1 %(%QCI -Ce)-alkyl,
(Cl-C6 -
(8 Chabwineng ce ORI eG aims CROF
pheny! G@Q(@lﬂﬁb@léiylp ethealkdens; CQQﬁ@r—élz) -alkyl, C3-Cio- cycloa]kyl,
pi per a&noqe N- (Cl-C6) - al kyl ene) - pi per azi ne,
N-(Ci ’kyl ene) pi per azi none, norpholine,
t hi onorphol i ne and phenylrlngs may be substituted one
or nore tines (CH2) o 20H, COCH, CN,

RS oo . (@ Conaliat, kG Coriabreiy by Oshg) G- Co-alkylene-
CO | N(R9) (R1.0
gcog Fgegé%? eaﬁ@q@ d‘{@ﬁcy&)f al) (kyl )CFs OCF3,

N(RO) (R10); R2 H, aryl,
R4, ]{(Cl Co) - aI kyl ene-

T1- cpindsp e@%ofw@% Facki:an (656 ety ey PCF5, NO,,

(G- oo TR, O, S ER AN COTCR Gy [ RIER XS Cpalicytene-

_cg S)Hé) CS)SB:H, -UDN(RO)ERTO), (@H(Qé} %ksaaqé CIOMQ&F%@IM1|@y,|(:OO(Ci -Cg)-alkyl,
) ‘ ) wher e e
T e SISO G o o RV S bl Gr-Fapalls (0 NRO)RI0)

substi tutef ergoRgfore times by F, G, Br,
(CH2) 0- 20H, "(CI'- 06) al kyl, (C2-C6)-al kenyl,
(C2-C6) - al kenyl,  CF3, OCFB N(R9) (R10), pi peri di none,

e 1) L1 cheiaB e o RO M o %Iéﬁ@b?@@tjﬁ igRBY

nmor pho
s % {Satr)ﬁﬁbécl)rﬁe*&op B%{ipﬂiﬂhbﬁgyc %p){l

R6 ?m(gmyl(fqmﬁhe@@upacms) al kyI -
(Cl-0C6)-al kyl ene- COOH,

R8 H, CH3, CF;, CH,OH;
R9 H, (C,-Cy)-alkyl;
R10 H, (C;-Cy)-alkyl; or

R9andR10 form together with the N atom to which they are bonded a 3-9 membered ring

system,;
and the physiologically tolerated salts thereof.

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

have the following meaning:

R1 . phenyl, naphthyl, thionaphthyl, pyridyl, where phenyl, naphthyl, thionaphthyl
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-COO(Cl - CB) -al kyl, (ClI-Co)-al kyl ene-COO(Cl - C6) - a] kyl,
C3-Clo-cycloal kyl, 5 phenyls R3 H, (Cl-C6)-al a’nzary2007
(C-Co)-al kyl ene-aryl,-C(0)-aryl, (Cl-C6)-al kyl ene-

het erocycle, CO (Cl-C6)-al kyl; 10 R4, R5 independently
KIfOZ one l<9|&1f1('ptyi=iéyl riyy ¥e subktitufd oné 6 micks tidbddyt F, CIFBr, (CHE)3..0H,

, R9(R10;, oN, O (Cl-06)-al kyi,
co- (Cl -(ées)‘ihﬁlﬂéy » (Criooralkenyd, (s s hrliimanets, O, N(RO)R10),
- CON ) - - al- - . .
oo & hseHape Fbertne diobaril ANl Mneipiperpaipe.
S( O) 0- N{T-CeakyRhk)pinerBfi2: MORBY[R, WiomoGhalks, NO;, CX,
O O By oy e Rt Sty $0» VR 1) E6- (oot
ot gopsyelon: i, obHeIRopgaty o g0 Bpyend
(2:;'233; Gﬂ@gliac?@lk}@:[h-@ito@btoagk?h@?Enyl,(l\lx@hiraa)e‘tseaﬁmiqiéﬁmre,

an ormitoge e .atom |

Chen at Bt APa e e G - T Gys e, Sttt
physi ol.agi¢RidiyerhAhSileaiBehndihd $hibheHERiine élgip%l%enylﬁiggs may be

Particul ar preference is given to compoun

f or mmul &ubstifutedwiicctr raere tiores biyrle ClaB, (G0 PEEODER CN, NO;, -O-

f.ol I owl @9 EARINH.0-(C,-Co)-alkyl, (CO)-NH-O~(C,-Ce)-alkylene-
N(RI)(R10), (CO)-(Cy-Cs)-alkyl, ~(C1-Ce)-alkyl, CFs, OCFs, N(RI)R10);

R2 H, (C1~C6)—alkyl, COOH, (C1-Cg)-alkylene-COOH, -COO(C,-Cq)-alkyl, (C;-
Ce)-alkylene-COQ(C,-Cg)-alkyl;

R3 H, (C,-Ce)-alkyl, (C,-C¢)-alkylene-aryl,-C(O)-aryl, (C,-C¢)-alkylene-
heterocycle, CO-(C,-Cg)-alkyl;

R4, R5 H;
R6, R7 H;
R8 H;
R9 - H, (C1-Ca)-alkyl;
R10 H, (C1-Ca)-alkyl;

. and the physiologically tolerated salts thereof.l

Very particular preference is given to compounds of the formula I in which one or more

| radicals have the follow meaning;
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Rl phenyl, naphthyl, thionaphthyl, pyridyl, where
phegyl, napht hyl , t hi onapht hylé 5 25 January 20%)57]&“&?1‘@(2007
pyridyl may be substituted one or nore tines by F, d,
Br, (CH2)0-20H, (4 -0C6)-al kyl, (C2-0C6)-alkynyl,

Rl - c5) - ahwhwhermnyb@% be KitrROJt6d @, or mpirpimiesi by GNE], Br,
ol ’a aég(@{ifg O Gy, (G-Co)-alkenyl, (Co-Co)-alkynyl, CFs, OCFs,

N-(Cl - osmkmaempplperﬁzﬁn@ze pgéﬁazm@oc%i?&%hhﬁﬁe N+(C;-Ce-
ts?lc);)go r2 %}%V @;ﬁm&xa@lﬁ Né@z@q( })I(:Mp)))erazmone morpholine,

%8 - OB) HEM Ime m 91 gik%zg&g@%z%é%‘fﬂ%ﬂ SO;-

C3-C O clﬂcﬂtsaak]@mopﬁ&ﬁyj alkmﬂcmntmecﬁpiam@rdn@omm COO(C)-
R:_ ?(ejr aélﬁ Sé]nk)lghp@]g E,Hlxb'@pgﬂ(ﬁ@( 1|\C(()@|lk)@;6: -Cip-cycloalkyl, phenyl,

pneny i e o D R bR AR O 2y

- F, d, Bikyleiehipiperazioe] N-QOCHs-aliylenfpiperafinone, morpholine,
( ?CO)CB?\l ﬁﬁh’%’@h (l[\igg: aocf%lﬁn%_g% :q%élgie(wmtuted one or more times by F,
NE ggg ( (R?I %XC%%XG% Cb@H@N ﬁkaG) - NH-0-(C;-Cy)-alky,
(Cl-Co) - EEI)IQ (@ﬁﬁtﬂ'amﬁ@i@@(wlﬁ) k{TO)-(CHHCe)-hEkyl, -(C)-Cé)-

C6) - al k R3 H (Cl-C6)-alkyl,
CI) %))éalﬁ;lg‘)eﬁé*he @é YXaryl, (Cl-08)-al kyl ene-
"het erocycl e, CO(CI CG) aI kyI 20 R4, RS H R6, R7 H

H; 25 RO
R2 R8 H, (C;- Cﬁ) alky] (O)O) -(Cy- Cs) alkyl -(C1-Ce)-alkylene-C(O)O-(C;-Cg)-alkyl, -

COOH, -(C;-Ce)-alkylene- COOH:

R3 H, (C,-Ce)-alkyl, (C;-Cg)-alkylene-aryl, -C(O)-aryl, (C;-C)-alkylene-
heterocycle, CO-(C,-Ce)-alkyl;

R4,R5 H;

R6,R7 H;

"R8 H;

R9 OH;
R10 H

and the physiologically tolerated salts thereof.

-~ Disclosed are compounds of the formula I in the form of their racermates, racemic mixtures

and pure enantlomers and to their diastereomers and mixtures thereof.
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RIOH (Cl-C4)-alkyl; 30 and the physi ol ogi cal
tolerated salts thereof. Very’particular prefe #Sy‘}?&éawgow
gi ven to conmpounds of the formula |I in which one or

nmore radicals have the foll ow neaning; 6 25 January

2007 Rl phenyl, where phenyl may be substituted one

If fadich® oe sﬁHsﬁﬁz‘énﬁBfm{: C%cgur mighe tﬁl(ll?ﬁ'ﬁl(),e &ﬁgfyc @nﬁ’@)f Alk¥imula I, they

(C2- C6) - al kenyl ynyl,
may|afondepeoiientlyiqfeng dnotbq:rehavpnkmemtzd neanipgpardde idanieal or different.

N- (C1- C6- al kyl ene) pi per azi ne, _
N- (Cl - C6- al kyl ene) pi perazi none, norpholine, 5

Phdrinacaiic 1 hdcﬁ‘sﬁabl%'@ks 42 bddafidel thjgip)solﬁinhw i water is greater than that of

S(Q 02-( al kyl, S02- N(R9
the aptiplgr b@sy £annk9mndsa®uwulmt supeh ledbiap b @ng-2GpIBH 009 dhEse salts must

ho e R TR UG P ALY scccpiable acid

adqu@e«raaz ofi¢he @nRhadd Bpﬂﬁ 1n%r(t1@ﬁ‘a@§alts of inorganic acids such as hydro-
alkylene)plgera2|ne aIkKIene)plperaZ|none

chlqfis Brigs hxdro T@Ht’,hpb?ﬁﬁhﬁml maephesahorenyiitid and sryrioacid, and of
orvzﬁﬁ’cbﬁ&'dg lé'h@ﬁj %_' JXS@E%E@ %cxlay bgnzengulfogr ic! benzoic, citric, ethane-

sulfm@;( @urrﬂi): aglkgdn,lc- Nigly0oli€,1 -iS&hioftiicK Yiactic, lactobionic, maleic, malic,
metlga(néglIN s&gﬁlmgr @q% ulénlg%r]]i%@g:( Rg%ﬁq@qnc apd. Spitshde pharmaceutically

acceblfaﬁf) Ka@ﬂeogaits 111'% A%Fhlu%rpka'lt%?kﬁﬁ E&éraé r%zéltsc((sbsl'bz_i 8{!1% and potassmm
saltsk,yql alme@iaﬁlﬁ met@l@alt@ﬁs)mhlakyﬂl@neswﬁ%di calsdurid saIts) salts of trometamol
-ar

(2- alsm %;rdrg @thxlegffpé?;gna é* %2&1@; E@neaerfmgpkﬁ%yfeggdlamme

- Salts with a pharmaceutically unacceptable anion such as, for example, trifluoroacetate

likewise belong within the framework of the invention as useful intermediates for the
preparation or purification of pharmaceutically acceptable salts and/or for use in

nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any physiologically
tolerated derivative of a compound of the formula I of the invention, for example an ester,

which on administration to a mammal such as, for example, a human is able to form (directly

or indirectly) a compound of the formula I or an active metabolite thereof.

| Physiologically functional derivatives can include prodrugs of the cbmpounds diéclosed, as

described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42, 57-61. Such
prodrugs can be metabolized in vivo to a compound of the invention. These prodrugs may
themseives be active or not.

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

' | compounds disclosed belong within the framework described herein and are a further
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R4, R H R6, RT H 25 R8 H ROH RIOH 30 and
the physiologically tol eratedgsalts thereof. DFEtRBEE4007
are conpounds of the formula | in the formof their
racemates, racemc mxtures and pure enantionmers and
embalimbdiof tlih ins¢mioromer s and mi xtures thereof. 7 25
January 2007 If radicals or substituents nay occur
nore than once in the conpounds of the fornula I, they
n
A o B ek Loy o ' Pepafer BB 1'RfhBRRS of the
fonpwad mexc elgsdrdmtl| ybavec eptl athier salst sobmees et physiololgeally functional
d sol ubi | Id%l')f:nbn ﬁvater is greater than that of the
COVRTYS 3 8P mpounds, particularly suitable for
medi cal " applications. These salts nust have a
pharmaceutically acceptable anion or cation. Suitable
An pliizk rdiceluneaonlal sjratght eltimbt brandicd hyduditboorhsahtsingbne or more

th ds of . the. i i lts of i i
ot ORIl R G SRt 9T " €
Thefl08 BiiddalCmalibt slEaRADsieCr nitirk s 8P duisdbid Bolfs arh ds, for

and of 10 organic acids such as, for exanple, acetic
exaigpley, benzenesul fonic, benzoic, citric, ethane-

R 4 R MO, @b ABoR AL R e BB G et
CON[ECoChlatkyllp-dyolodBnE $0}-Cgralkerpd Ct-a,)-alkiy iy RO @, -Ce)-alkyl

i tabl e ph i cal | ble b |
- oo COg ckorant L OSEN E ) pstsesroriscoai um and

PO o SO S L S G PO P R B G
S-(CQHR)nearyin 8-(ZHhyehaorp oyl d) WO-(C/13C ralind Bi0H(OE) ) -aryl, SO-(CHy),-
hete%c%llg,aéwzl-&f?-aslaﬂuf g(gﬁ(&&z)ﬁ:tarl}}/,ls%q?(%}ggﬂ-ﬁ]e?émcycle, SO,-NH(CHjz)n-
aryl, 5O;-NH(CH,),-heterocycle, SO;-N(C;-Cq)-alkyl)(CHj)qs-aryl, SO,-N(C;-Cs)-
alkyl)(CHa),-heterocycle, SO,-N((CH;),-aryl)s, SO,-N((CHa),-(heterocycle), where n may be
0 — 6, and the aryl radical or heterocyclic radical may be substituted up to twice by F, C, Br,
OH, CF3, NO;, CN, OCF3, O-(C;-Ce)-alkyl, (C,-Ce)-alkyl, NH,;

C(NH)(NHy), NHa, NH-(C,-Cg)-alkyl, N((C;-Cg)-alkyl);, NH(C;-Cy)-acyl, NH-CO-(C,-Cs)-
alkyl, NH-COO-(C,-Cq)-alkyl, NH-CO-aryl, NH-CO-heterocycle, NH-COO-aryl, NH-COO-

‘heterocycle, NH-CO-NH-(C;-Cg)-alkyl, NH-CO-NH-aryl, NH-CO-NH-heterocycle,

N(Cr-C)-alkyl -CO-(Ci-Cs)-alkyl, N(C1-Ce)-alkyl -COO-(C1-Ce)-alkyl, N(Cy-Ce)-alky]

-CO-aryl, N(Cy-Cg)-alkyl -CO-heterocycle, N(C,-Cs)-alkyl -COO-aryl, N(C;-Ce)-alkyl

-COO-heterocycle, N(C;-Ce)-alkyl -CO-NH-(C;-Ce)-alkyl), N(Cy-Ce)-alky! -CO-NH-aryl,
N(C1-Cs)-alkyl -CO-NH-heterocycle, N((C;-Ce)-alkyl)-CO-N-(Cy-Cs)-alkyl)z, N((C1-C)-

'a]kyl)-CO-N((C1—C6)—a]kyl)-aryl, N((C,-Cg)-alkyl)-CO-N((C;-Cg)-alkyl)-heterocycle,

N((Cy-Ce)-alkyl)-CO-N-(aryl);, N((C;-Ce)-alkyl)-CO-N-(heterocycle),, N(aryl)-CO-(C1-Cs)-
alkyl, Nheterocycle)-CO-(Cy-Cg)-alkyl, N(aryl)—COO-(Cl—CG)-alkyl, N(heterocycle}-COO-
(C1-Ce)-akkyl, N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-
COOC-aryl, N(aryl)—CO-NH-(C{-CG)-alkyl), Nheterocycle)-CO-NH-(C;-Cg)-alkyl), N(aryl)-

- CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl}-CO-N-(C;-C¢)-alkyl);, N(heterocycle)-

CO-N-(C1-Cs)-alkyDs, N(aryl)-CO-N((C1-Ce)-alkyl)-aryl, N(heterocycle)-CO-N(€i-Co)-
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Salts with a pharmaceutically unacceptable ani such
as, for exanple, trifluoroacetate |ikewise b ?ﬁ}wuaryZOO?
within the framework of the invention as usef ul
internedi ates for the preparation or purification of

allohary (e} CaIN fargtis (bl ycia)-CO-RIDS, &l OUEEL}(bryl,

éﬁ nt her apeutic, for, exanple in vitro, ppllcatlons
O-(GHPeiTeY Ry I BERaTha § Punber @Waaryloreﬁx.cafmrmvt@rocwwadwal

mamﬁmﬁ@ﬁ %ﬁéto@uﬁeyhggy@%g ,?% gﬁf z,l fé@ﬁ,eo (C1-Cg)-alkyl,

derivative of a co
(Ci-Ca)alinyl, i, I_fJH(Ce@a)Ha:lkﬁ N((Cestsmkyl)y;maétcm COOH, COO-(C;-Cy)-
Ik ﬁmﬂjﬂé”atl on to a mammal such as, for exanple, a
alky] s able to form (directly 25 or indirectly) a
conmpound of the formula | or an active netabolite
t hereof . Physiologically functional derivatives can
An dlkoiylideliqat mdnmsgfsstaﬁﬂltt’rmhaimmmwmﬂsd kﬂjchcdngmobhmslm ing two or morc

descr, bed r.e [ Ckada
cartBREFI TRG o 4SHTE Bt 55, A mpl UV AP
The BReAAQhdiZA8maf b¥ 'sﬂ&%tﬁiﬁecﬁoﬂmﬂé%@ iR bl Q%tdb@é’%hiﬁ@é’irch as, for

These prodrugs my 0 thensel ves be active or

exammle: B 3N Hsé’eN e OHl, S Ch €1 )alley L MEONSlusCONH(C, -

CouB3) TBNRELE RIS EITELS A 0 PO s

O-COH(LI®R)- alkgwmﬁbﬂf@d@clCtta%kﬁsecb@gbﬁl@)-lii\étéﬂ&bfclé

framewor k descri'bed herein and are a further 25

POl Dobit Spumnd o $@2N ffoeﬁa)raﬁkmzm(cl Co)alkyl,
A s B R A GOl as el (O

hetembmle SC&F(d?zmbaﬂcyB SICIzs(CHmLarﬁI; ss)zwﬂz)l}fhmm[yael @@J NHI(CHy),-
ves as described hereln.

arsl SRR chferigis SO e GBS Homer sy S Co-

_alkylb’(ﬁ{z? gl?é'tg)g(gyn%{‘ 80)- WH"‘)Q %ﬁy?bz {) %[bénle%?%gfclteiw § 0 may be

0— 6hexi/tﬂxe affth eadadak yf hﬂaﬁcyﬂic&adlag&bmﬂidmbmtuﬂeé dp enewioe by F, Cl, Br,
O, BB 6L TR0 . 2B 5L oS il R,

C(NH)(NHz), NH;, NH-(C;-Cq)-alkyl, N((C;-Cg)-alkyl);, NH(C;-C7)-acyl, NH-CO-(C;-Cg)-
alkyl, NH-COO-(C;-Cq)-alkyl, NH-CO-aryl, NH-CO-heterocycle, NH-COO-aryl, NH-COO-
he_terocyclé, NH-CO-NH-(C;-Cg)-alkyl, NH-CO-NH-aryl, NH-CO-NH-heterocycle,
N(C1-Ce)-alkyl -CO-(C;-Ce)-alkyl, N(C;-Cg)-alkyl -COO-(C,-Cs)-alkyl, N(C;-Ce)-alkyl
-CO-aryl, N(Cy-Cs)-alkyl -CO-heterocycle, N(C;-Cg)-alkyl -COO-aryl, N(C;-Ce)-alkyl
-COO-heterocycle, N(Ci-Ce)-alkyl -CO-NH-(C;-Cg)-alkyl), N(C;-Ce)-alkyl -CO-NH-aryl,
N(Cl-Cs)—alkyl -CO-NH-heterocycle, N((C;-Ce)-alkyl)-CO-N-(C;-Ce)-alkyl)z, N((C;1-Ce)-

- alky)-CO-N((C,-Cg)-alkyl)-aryl, N((C,-Ce)-alkyl)-CO-N((C,-Cg)-alkyl)-heterocycle,

N{(C1-Cg)-alky1)-CO-N-(aryl),, N((C;-Cy)-alkyl)-CO-N-(heterocycle),, N(aryl)-CO-(C1-Ce)-
alkyl, N(heterocycle)-CO-(C;-Cg)-alkyl, N(aryl)—COO-(Cl-Cﬁ)—alkyl, N(heterocycle}-COO-
(C1-Ce)-alkyl, N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-
COO-aryl, N(aryl)-CO-NH~(C;-Cg)-alkyl), N(heterocycle)-CO-NH-(C;-Ce)-alkyl), N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C;-Cg)-alkyl),, N(heterocycle)-
CO-N-(C;-Cg)-alkyl)z, N(aryl)-CO-N((Cy-Ce)-alkyl)-aryl, N(heterocycle)-CO-N((C;-Ce)-

alkyl)-aryl, N(aryl)-CO-N-(aryl);, N(beterocycle)-CO-N-(aryl),, aryl, O-(CH,),-aryl,
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10 exanple: F, A, Br, I, CF3, NO2, N3, CN, COCH

COO(Gi - 08) al kyl , CONH2, CONH(i - C8) al kyl , 25 January 2007
CON (Cl-06)al kyl]12, cycloal kyl, (C2-C6)-al kenyl,

(C2-Co6) -al kynyl, O (C-0C6)-al kyl

O- h(e@lr ie; @iy ms 50 (@
(Q'Ig} 00‘% ; RIEY 012% e b&g% il %l radlcal orlzllﬁtzerocycllc radical

ma}@@emhef@teé@pem k{imes Bp FNCLBr, TOH, 4oy ND2, o OCF3, 0-(C,-Co)-alkyl,

©¥ 2%%&@(&& alﬁkﬁgg%@c% ¥ (§R2-CHs, COOH, COO-(C1-Co)-

allky&@EONHZ) . -aryl, SO (CH2).- heterocycle,
S02- (Cl - C6) - al kyI , SOZ-(CHZ) "-aryl,
S02- (CH2), - heterocycle, SO2-NH(CH2).- aryl,

An ac-iQ ?%eaﬂf{(%@%%ﬁm or br?nch%ay%?carb%ejhaln having two or more
carbahkgnh@ GreH2 mdre trigrlobyielsesucBQ2- i &Grdle, cﬂf}ﬂl) gsopyn)l hexynyl.
The ﬂgﬂl\t{é}&%(hteroc ycle)2 where n may b nd

EHEME YIRS iy De sgpstiiged pPBg epre trra%ﬂwaswtaiﬁyg@@ps such s, for
exar%ﬁ@SF'GIuB?q P twél opa @&g@l%ﬁky

C5)
CONG(GH Cawiky, c&m&maammclazukyu (M @Ieas) @ KM)D PRy, O(Cy-

© N ey R O B s o oy,
O, IYHH008: 80y NHZNBBQQ@(C heg)eama%é@?&[(cl Co)-alkyl]z, S-(C1-Co)-alkyl,
S- (Cﬁeﬂn@@flmﬁ(&&zbrf@@y@ye e, SQ((Ch -G plial, IS@ (CHZ)n -aryl, SO-(CHz),-

heterﬁ%h_(;,%(; g@lk k%l,_s%%:l}ﬁ)_arﬁ( @5' égﬁcg-h&groc% e, bka(CHz)n-

aryl, s@}mntcemgphab@cy&lé @02 IClaCéS}’zilkylf(:@é)?-ra)ég so?-N(cl -Co)-

het er ocycl €,

I k
alkyl_)@w_h?t a &9 SQZM(()'JHZMaul)zCSpe-N( z)n’@@Mya}eyj where n may be

0 w%]?éh%ﬁ%ﬁ%lﬂof %EJE&%%}I%@% ?3[(:’% 3“ESt1tRReflép t@é\yxce by F, Cl, Br,
o A Ea mlglmﬁﬂ O L @ﬂdﬁ? alk?/l het erocycl e,
leﬁ%gﬂ,% Cd@llﬂa(]ﬂf@l )-alky%/z NH(C;-Cy)- a?:/yl NH-CO-(Cy-Ce)-
alkyl Lo Qﬁ@é‘x@ﬁ%‘%@ '%%1%91%6' Rl Gocycle, NH-COO-aryl, NH-COO-
heterNQ)h:m SIHEENED- (XL ) GllkeyTOVHaC ®WNH-aryl, NH-CO- NH heterocycle
N(Cl'(\@‘ a{lg;l (5889(1 %s}q%@&g, %(Eé'@skp he-tc%é)-c C g N(C1-Cg)-alkyl
-co-Mynate, %%h(grg @%ge}’d FM R{Y. ta)%%laééb aryl, N(C;-Cg)-alky!l

NChet er o

-COm@aﬁeydcyelemmwlau@as)caLmLml ca) alkyl) N(C;-Cg)-alkyl -CO-NH-aryl,

NG ShEA XS T bR ool MR At 0NN L L atieylys, N((C-Co)-

alkyl)-CO-N((C;-Ce)-alkyl)-aryl, N((C1-Cs)-alkyl)-CO-N((C;-Ce)-alkyl)-heterocycle,

N((C;-Cg)-alkyl)-CO-N-(aryl),, N((C,-Cg)-alkyl)-CO-N-(heterocycle),, N(aryl)-CO-(C;-Cg)-
alkyl, N(heterocycle)-CO-(C,-Cg)-alkyl, N(aryl)-COO-(C;-Cg)-alkyl, N(heterocycle)-COO-
(C1-Cg)-alkyl, N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N{heterocycle)-

'COO-aryl, N(aryl)-CO-NH-(C;-Ce)-alkyl), N(heterocyele)-CO-NH-(C;-C)-alkyl), N(aryl)-

CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C;-Cs)-alkyl),, N(heterocycle)-
CO-N~(Cs-Ce)~alkyl)z, N(aryl)-CO-N((C,-Ce)-alkyl)-aryl, N(heterocycle)-CO-N((C,-Cg)-
alkyl)-aryl, N(aryl)-CO-N-(aryl),, N_(heterocycle)—CO—N—(aryl)_z, aryl, O-(CHa),-aryl,
O-(CHz)n-heterocycle, where n may be 0 — 6, where the aryl radical or heterocyclic radical
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CO- NH aryl, N(heterocycle)- C(%NH—aryI
‘N(aryl )-CO N-(Cl - C8) - al kyl ) 211 N(het er ocycl e) - 25 January 2007
CON-(CI C6) - aIkyI)2

f‘ui&: 12(9 Nltgd ,-CHs, CO 1-Ce)-
(C”%l'( Eg@ll’ %& Cg*\% aryl 2 %ra;k%d)z OS? CEEI) 1C ar yI

alk@® CONELN heterocycle, where n maybe O - 6, where the

aryl radical or heterocyclic radical may be
substituted one to 3 tines by F, d, Br, I, OH,

1K Wiph IC;I teﬁﬁ])ly‘hm@phthywmha— or beta-
M%éﬁ%%‘%ﬁ ghkﬁ oﬁ@clﬁlg? al kyle;lg SO2- CH3,  COOH,
tetrfdoh, (r@lanﬁl@))rﬁadahﬂydn-yl@@}llﬂz An al kenyl radical neans
a strajght n.or, pr,anch r zabups Baahl RPf
Thg ! @ﬂ‘cgﬂéﬂ@y Sl”%thtgpg egﬁlgm%?/tg{r}or %B}I; blgjrids YR

oL A i, Opceom Cmicpannl e
CikyB NI Caraboih, eioRliah (Cr brob e gﬁagg A} fo FRtmy, O-
66)3 L Y hetefoOhtiR,;
@Hk@gé% I: )%%%?I(Céf@b% kyI]2 cycl%ﬁg etg et
PO%@@S@LM{% sogm@eamwysozm«cecﬁ 1l Ry1-Co)-alky

S- (OI—EI;)-a@ﬂ:[ SEHndidrbrpis SO @é;ﬁ@lkygyé%(c% A O-CHh
hetgro(cﬁlg gg @m(%) @Iﬂyé %ﬁﬁa&ﬁb@l{@m 2heterocycle SO,-NH(CH)u-

ary PR RO falblstekacySer $CH - Bl TS oy Spg ML

aﬂggz&%&%;&areqqgglgf %ég%ﬁ@z al k%?&g@((&ﬁ%)(het@ﬂbwole)z where n may be

lic radical be substituted up to twice by F, Cl, Br,
0 S%nﬁ%%dﬁﬁ(ﬁf&%‘ CHQE jc radic rO;/(;a mg;c/)z Blil( imied
o), OGN O, 406G - IkBIC MO aHg. ey ) 2

Oﬂ%)CNH%‘?angﬁ% c¢5ﬁﬁ&i%v¢§(€a‘ﬁp§ ?@Z{Il(é? C7Pacy1 NHaOEH(C,-Co)-

all@ﬁ‘tﬁlt&ggé%% ld%? fa%cgl W ey, choaeteroc@el,e BFBCOQ@EyI NH-COO-

heﬁl(r_l ) (eNaEl}comﬂ (mwsg%lwﬁg@%ﬁ a ,‘é{gh g@"?%gﬂ%%r(jcgde y
NG ebe BB B ENER LR R0 G £ B e b

cl
' d&"ar%(@'ﬂdﬁ) i @ heterocyele, N(Ci-Ce)- -alkyl -COO-aryl, N(C 'Cﬁ) alkyl

-COO-heterocycle, N(C1-Cg)-alkyl -CO-NH- (C1-Ce)-alkyl), N(C1-C)- -alkyl -CO-NH-aryl,
N(C,-Cg)-alkyl - -CO-NH-heterocycle, N((Ci-Ce)-alkyl)- -CO-N~(C;-Ci)-alkyl)z, N((C1-Ce)-
alkyl)-CO-N((C1-Ce)- ~alkyl)-aryl, N((C;-Cq)-alkyl)- -CO-N((C-Ce)- -alkyl)-heterocycle,

| N((C1-Co)-alky})-CO-N-(aryl)y, N((C1-Co)-atkyl)-CO-N-(heterocycle)z, N(ary1)-CO-(C1-Cs)-

alkyl, N(beterocycle)-CO- (C1-Ce)-alkyl, N(aryl)-COO- (C)-Ce)-alkyl, N{heterocycle)-COO-

- {C1-Ce)-alkyl, N(aryl)-CO-aryl, Nheterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-

COO-aryl, N(aryl)-CO-NH~(C,-Cs)- —alkyl), Nheterocycle)-CO “NH-(C,-C¢)-alkyl), N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH- aryl, N(ary})-CO-N-(C,-Ce)- -alkyl),, N(heterocycle)-
CO-N-(C;-Ce)-alkyl)z, N(aryl)- -CO-N((C,-Cg)-alkyl)-aryl, N(heterocycle)- CO-N((Ci—Cﬁ)-
alkyl)-aryl, N(aryl)-CO -N-(aryl)z, N(heterocycle) -CO-N-(aryl),, aryl, O-(CHz)n- -aryl,

O-(CHy)p-heterocyele, where n may be 0 — 6, where the aryl radical or heterocyclic radical

. Yoo
" may be substituted ;one to 3 times by F, Cl, Br, I, OH, CF3, NOy, CN, 0CF3, 0-(Ci-Cs
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het erocycl e, NH CO NH- (Cl -C6) - al kyl , NH-CONH—arJy
NH CO- NH het erocycle, N(Cl-@8)- al kyI anuary 2007
CO(CI CB) al kyl, N(Cl-Cs6)-al kyl -COO (d -0C6)-al kyl,
I\(Iéaﬂ}a -al kyl -COaryl, N(Cl-C6)-al kyl
(Cy Hat, éﬂ@:c?ﬁi(@rﬂ‘dl élkyk;blj((capwlfau@@@csca; ¢Hs, COOH, COO-(C;-Ce)-

)-al kyl 25 -COO heterocycle, N(Cl-C6)-alkyl
alky@h&(a-%)-alkyl), N(Cl - C6) - al kyl - CO NHaryl,

N(Cl - C6) - al kyl -CO NH het erocycl e,
N( (C - CB) - al kyl ) - CO-N-(Cl - CB) - al kyl )2, N((Cl - CB)-
A cxriegikyl rdiogl pGrNCS ringl syyiein E(hgclh comprises one or more rings, which is in

satullgé {:tgl %'glalg B%réia%ma% (R)Ié %‘aWIO)T i(§1¥b12: bggés?{"o?myand which is composed

excNeively~ %ar‘t&inkatbﬂé% )C@ch\llaﬁk et @fzﬁﬁp’l@' 8xopropyl, cyclopentyl, cyclopentenyl,
al Kyl

C)Chglﬁ ){@FW&U@)} CO- (Cl - C6) - al kyI

The(’ﬂ%?f &}T% {s%@ 191%/ E%&bsm St ¥nore )[m‘g)(s%)y suitable groups such

as, Mbeﬁwla@ﬂllelir QTR MO, N!(,@N/IOO@CE@Q(G -C)alkyl, CONH,
ORI eE @dl‘@[&fog@?méd]wmbalkﬂ (C1-Cio)-alkyl, (Cs-C)-alkenyl, (C2-
oM ek ococ
heteMfcacely); ) - CO- N-(CI C6) - aI kyl) 2, N(het erocycl e) -

> (dﬁ b]eér?r ggg{ﬁ?%%ﬁ% "N(het er%cg%’:[ )%@E:Ohf\)l- ('la?d %? ECHZ)"

hetemcytple $D;( 20 6)-adley| SOAHTR-dr sl Sé)rz&(CPE)Hlete@({)@ﬁZ‘,B@z NH(CH3)s-

oot o B el TN GOt tngl bRt BB N co-

alky[)(@ﬂ)&lh&(eltob?@§ Szyﬁ ﬁ((cﬁz)n %1)2 50, %cﬁ»ﬁ (he%&%ayc@)ﬁ where n may be
0-— q“pp@he@g})ﬂ.rgqlm@hor hm(e(c@ycl(ga)adlgakyay) be sm@m@@p te00de by F, Cl, Br,

on 8, 0ol oGl b ALty 2 o

C(NHW}BD Nm{, Mﬂ@f C@)ﬂaﬂkﬁnﬁ((} @5%11{5795 tNliI © Dd:ﬁ abﬁnm{pco (C-Cé)-

hcxyn

amYbN@ﬁﬁd E%}dC@)aﬂHéylrMﬁ -Ge- ambglﬁ C@rlmercm@h; ﬂ}fiaelﬁH -COO-

e NN ORE PHEL S SUETRL By T B

© N(C)-Ce)-alkyl -CO-(C,-C)-alkyl, N(C;-C)-alkyl -COO-(C;-Ce)-alkyl, N(Cy- C6)-a1ky1

-CO-aryl, N(C,-Cg)-alkyl -CO-heterocycle, N(C;-Cs)-alkyl -COO-aryl, N(C;-Cs)-alkyl
~COO-heterocycle, N(C;-Ce)-alkyl -CO-NH-(C,-Cg)-alkyl), N(C;-Ce)-alkyl -CO-NH-aryl,

~ N(C)-Cg)-alky! -CO-NH-heterocycle, N((C;-Cg)-alkyl)-CO-N-(C,-Cs)-alkyl),, N((C1-Cé)-

alkyl)-CO-N((C,-Cg)-alkyl)-aryl, N((C,-Cs)-alkyl)-CO-N((C-Cg)-alkyl)-heterocycle,
N((C;-Cqg)-alkyl)-CO-N-(aryl),, N((C;-Cs)-alkyl)-CO-N-(heterocycle),, N(aryD)-CO-(Cy-Ce)-

- alkyl, N(heterocycle)-CO-(C-Cg)-alkyl, N(aryl}-COO-(C;-Ce)-alkyl, N(heterocycle)-COO-

(C1-Ce)-alkyl, N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)-COO-aryl, N(heterocycle)-
COO-aryl, N(aryl)-CO-NH-(C;-Cq¢)-alkyl), N(heterocycle)-CO-NH-(C;-Ce)-alkyl), N(aryl)-

| CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C;-Cg)-alkyl),, N(heterocycle)-

- CO-N-(C-Ce)-alkyl),, N(aryl)-CO-N((C;-Ce)-alkyl)-aryl, N(heterocycle)-CO-N(C1-Co)-

~ alkyl)-aryl, N(aryl)-CO-N-(aryl),, Nheterocycle)-CO-N-(aryl), aryl, O-(CHy),-aryl,
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10 CONH(CI-C6)al kyl, CON[(Cl-C6)al kyl]2, cycloal kyl,
(C2-CB)-al kenyl, (Cl-Clo)-alkyl, O(C = Cb)-adXanuary 2007
OCoO(d-Co)-alkyl, OCO(Cl-Co6)-aryl,
O CO (C-C6)-heterocycle,; PO3H2Ii SC3H, S02- NH2,

O- (SHZNH(?@*OC@G% ‘a]lfk@/ h ma50RN] £ 6] whip tted deylichdical or heterocyclic radical

ma (s(%éft%%)gji [l ﬁ)y?, tlmgé%@, _B?,raﬁ/ |§)|‘H SC@é}CI}EIZQ;ﬂ%l\P e(%g r;’)%y(%ll Ce)-alkyl,
(Q%ﬁﬂkgm 2 he;@gﬁg@ 1kﬁ6Ng(gé@ﬁLa%§§,) Sbc'd%‘h, C%To/H : COO-(C1-Cs)-

rocycle,

alky§020NHe.CH2) . - het er ocycl e,
S02-N(Cl - CB) - al kyl ) (CH2) "-aryl, S02-N(Cl - C8) -
al kyl ) (CH2) . -heterocycle, SO2-N((CH2)-aryl)2i
Het@@@ycw 6ICG&arocy B LrgdifANaL R 2indb @R & rife @?éferﬁ?u th‘ afart §B¢h carbon,

the aryl radical or heterocycllc radi cal may bé
alsoggbwrist heteatgpistsuch af, der gsaniple, @itrogBn,, oxyQk), o1CGRG{ur.N®2oe included in

. LOCF3, O (Cl-06)-alkyl -Co)-al kyl, NH2:. . o
this W{Iﬁféﬁngﬁp{&emmﬁ tvéic}ﬁégs: ! C%'ﬂ&gy:)le R %éhpté&cyg]luf(wic‘ﬁl’ is fused to
bend¥hk Ghcl&racyl, NHCO (Cl-C6)- 20 al kyl,
NH COO- (Cl - C6) - al kyl , NH CO aryl , NH-COheterocycI e,
NH COO aryl, NH COO heterocycl e,

Sultﬁg}? CQh%Et &gthg?g% ﬁl ky&r’ ‘% ew Er%/ciicals” are acridinyl, azocinyl,
benzifidag¢ L, Gnzafuksyl) behl(cﬁ]neﬁﬁ) -lﬁhk@thmpm ( 6dnz6RgzoBl K Wenzthiazolyl,
benztr{i% }yfl)éqngt!‘eg%lzlfoéyl ]S{Cg@?sfo}g@dgl} ]g:lg;}z%)@rgogﬁ,y‘tpenmmldazahnyl, carbazolyl,
4aH Nﬁ@az H)\é;mylr %ﬂ%ﬂwcgﬂxlﬁo?%l 4@%@1‘%}{4 %%noxal-inyl,
qumN(lIﬂln}(Iﬁ) ehibllnguhyl Cehrbdviehelt e comyplih, decahydroqumohnyl 2H,6H-1,5,2-
dithigl fgﬁ:, 511%6&' ﬁ'tr%%',s) %Cg&giiwpgu%{ )t;q?r'yf‘ YurhZany ] hidazotitiny, imidazotinyl,
lmldM&l;@ Fﬁ)mcﬁllz&)(/i) n%h %qn@}u@f Kbyl e BRL R1a¥K/.E isobenzofuranyl,
ISOChII()I(H@IlleG)SOaidR&dlyl C@dmidimlj,’br degind@ylRi isoquinolinyl (benzimidazolyl),

1soth’\?EzHQ( f,sg&;gfyg n@g}to&py&gapgmpmyl octahydroisoquinolinyl, oxadiazolyl,

1,2 3N€;@ﬂmkalypo@i£bx@3z 1kyi 2 staIa%l?qu 2)-08Mazolyl, oxazolidinyt,
(Cl-06)-al kyl, Naryl)-COa
oxazm(yhet @xz@gy@ngl) (p@n@m;hnyl N( g]nap]m)lthf];dmyhr yphenanthrolinyl, —phenazinyl,

phen%x 1qy OC ClRﬂZa(t pl}ﬁ éﬁz)myl phthalazinyl, piperazinyl, piperidinyl,

'Pten@iﬁfl‘letlﬁlfﬁﬁ’l’ Cbﬁ)m)q:op (- hzcﬁicﬁﬁi@ll) p?rr'élé(ﬂ{n‘yl ) pyrazolyl, pyridazinyl,

(heterocycle -

pyndﬂe&azyleﬁ, c:mxﬁql@nd@ks,al laym}ozhlam(lmt awdwﬂ,e) pyridyl, pyrimidinyl,

PYTTO%?‘{B;,' %ﬁ’ ,( _é%fd_l%lr kpmo-héf )}?t}rahydrofuranyl, tetrahydroisoquinolinyl,

tetraliV(dhefuiriodiayl; | 6311 XFWifddziry8) thiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazoly! and xanthenyl.

Pyridy] stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and 3-thienyl. Furyl

stands both for 2- and 3-furyl.

- Also included are the corresponding N-oxides of these compounds, that is to say, for example,

1-oxy-2-, 3- or 4-pyridyl.
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al kyl)-aryl, N(aryl)-CO N-(aryl)?2,

N( het er ocycl e)-CO-N-(aryl )2, 1aryl, O (CH2). - ar3d January 2007

O (CH2), heterocycle, where n may be 0 - 6, where the

aryl radical or heterocyclic radical 11 25 January
Alspouctudedeyhderivabives afithase hetarcydegwhichrase tepzdé-fusell ondBor, more times.

I, OH CF3, N2, CN, OCF3, 0-(C-0C8)-alkyl,

(C-C6)-al kyl, NH2, NH(Cl-C6)-al kyl,

_ Thd\lﬁf(t@bcy@ﬁ): ik I&ﬁl ]ié@ero%@ﬁc Q?ﬁcal&%\'b %ﬂﬂl@d cﬁ;@)or nfélré(ﬂllnes by

al neans phenyl , naphth

. 5 An aryl
Suwéblﬁmwsuclwt %ﬁﬁyﬁnﬁﬁaﬁarﬁlﬁnl CEil pikhs chrﬁxeﬁ(aoH COO(C-

col i Bk, cERARYLCo R PO el Bl G0, -

CG)&Mteﬁagtbt(e gg)qupﬁlys L@Ioc]asf,) d1evl O-exRPLE;)- qlﬁqyl (d)ﬂccBI(cl Co)-aryl, O-
COOH, Q00( Cl - Cs) al kyl

COé@nﬁ(abhctC@syﬁww CON[ (Cl - C8) al kyl ] 2, cycl oaI kyl ,

rof s A ST sl e
S- (%%%93@0 S‘@:ﬁz)ﬁ’rhﬁel:mw@,'m (C,-E0ktRyl, SOGHH, R@yINBL, (CHa)w-
heteéoc(y ( %7 @] Q;rem(/ lsgédz_q%[ )(}C,,B S)Ogsf_(ﬁék@l;qﬁerﬁ%xcgp §a;@ﬂ1"e7(CHz)n
arylS&)g QH(@@z)nq{ekéfbayéOsggr@bf Lg{ ng@@@{ &%‘@ soz-N(c1 Ce)-

et er ocyc e

alkmﬂé)ﬁlhzye}'och’eleeseﬂ Wﬂcﬁiz)mi)i\ll-ﬂ@mﬁﬂzh{@étemcycle)z where n may be

02- I\lll_lé%%;? l)ﬂ?léﬁhle%g{e?ei fc}dﬂ% Hq%y €s 1@?@&&4} c,)e by F, Cl, Br,
OHS@% NU;C(E‘Q DC@“},}(D-S@I C§%Ml§(é‘|2@ )(ah@qemq >Yc) 2 where n .

the ar cal” or et er ocycl iC

C(N}Béﬂdﬂl NH&WH%(%%MIKVIJMGSM%)W&MM NH(GyChracgl, NEBCO-(C1-Ce)-
o : ;al kyl

alksFP O R NP kb Ok il QTG Oy NH-COO-
heteN(c@Qle nﬁ}C@LNHL(mCG)\lh'M{ NI:? CORNH-ary Nﬁ*ﬂ@@d SH-8 rocycle,

al k NH- COO- k NH- CO ar
N(CRG e Gy b)ealkﬂ-N@beéér - GPostEh Caalkyl, N(C-Co-alkyl
o ot b 5t i MOBRIENE
COOQ@ﬁ{rthdEN(@HQé)-aIkN(-GO B6)-(@J-RY) L alk PO CHIC Rk yRIGQ-NH-aryl,
N(C, & 6)- alkyl CO I\%f-[ -heterocycle, N((C;-Cg)-alkyl)-CO-N-(C,-Ce)-alkyl)z, N((C-Ce)-
alkyl)-CO-N((C,-Cg)-alkyl)-aryl, N((C,-Ce)-alkyl)-CO-N((C;-Ce)-alkyl)-heterocycle,
N({C-Cs)-alkyl)-CO-N-(aryl),, N((C;-Ce)-alkyl)-CO-N-(heterocycle)s, N(aryl)-CO-(Cy-Cg)-
alkyl, N(heterocycle)-CO-(C-Cg)-alkyl, N(aryl)-COO-(C;-Cg)-alkyl, N(heterocycle)-COO-
(C1-Ce)-alkyl, N(aryl)-CO-aryl, N(heterocydle)-CO-aryI, N(aryD)-COO-aryl, N(heterocycle)-
COO-aryl, N(aryl)-CO-NH-(C,-Cg)-alkyl), N(heterocycle)-CO-NH-(C;-Cs)-alkyl), N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C;-Cg)-alkyl),, N(heterocycle)-
CO-N-(C-Cg)-alkyl),, N(aryl)-CO-N((C,-Cs)-alkyl)-aryl, N(heterocycle)-CO-N((Cy-Ce)-

alkyl)-aryl, N(aryl)-CO-N-(aryl),, N(heterocycle)-CO-N-(aryl),, aryl, O-(CH;)-aryl,

O-(CH,),-heterocycle, where n may be 0 — 6, where the aryl radical or heterocyclic radical
may be substituted one to 3 times by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C;-C¢)-alkyl,

- (Cy-Cg)-alkyl, NH,, NH(C1-Co)-alkyl, N((C,-Ce)-alkyl),, 50,-CHs, COOH, COO-(C,-Cg)-

alkyl, CONH,.
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-CO aryl, N(Cl-0C6)-al kyl -CO heterocycl e,

N(Cl - C6) - al kyl -COO-aryl, NG -Cs)-alkyl - 25 January 2007

- COO het erocycl e, N(C -C6) - al kyl

-CONH (Cr-C6)-al kyl), N(CO-C6)-al kyl -CONHarYl,
Thel\i(r@urlt@f-aattd{lwoundZ@f Nbinhee B necogsdre to achieve the desn'ed biological effect

dep%d&?pi R cagi q(zvp':})f:q%l? %l)gm compo %&9 chosen, t%eS intended use,
the Mddel oioﬁahng{lﬁgbéln}m %N_ﬂlé Srhnfé)ﬁ) Bh&Yba -JTeheTREYE! &he daily dose is
genqm@]éjun he)rangeciypm- (ti)m‘g-tpl'ﬂé%eng)é@?picem}z from 3 mg and 50 mg) per day and

per k%g?%%lgr Of%%)e _g%ﬁer@xlae%ﬁé %-'Igypg/kg/day. An intravenous dose may be, for

evtrh%l@r w )h%@@om 3 Alokiol 1.0MSIRE ERARNCER) sudtekdy be administered as
al k Naryl) CO aryl,

mfuN()h @f éz) @gy@}ll@() nmrd«ﬁg@gram\gmi g/qr)ml@qxg, aviydble infusion solutions for these

purpﬁ%%ﬁ%} ch%g 'e_go(raq%? %?Ifqu ng to 10 mg, typically from 1 ng to 10 mg, per

mlllm(téreSﬂg&Cdﬁsbﬁina@@aﬁdbin far-eﬁﬁ'hpﬁ' kgt 1 n@(t@ﬂ)‘b' g 0f3f8e active ingredient.
CO NH N( het er ocycl e) - CO- NH ar yl
Thuw(ag%w%sé@x NUSBPDTREY APRIpI for exeRw ey d|tag to 100 mg, and single-

_ dose mt y%&r&(@@%f?%;}f}y%%%mlflﬁwﬁd oralﬂ such as, for example, capsules or tablets,

mayl‘d@nﬁahe faroszatng)e, GON[.( @& 1W@8) mgadyisichlty &oyl 10 to 600 mg. For the therapy
of thgl%s{)ye!r%ﬁng&% éc?nig tl!;?ng ’thql\éc?%_&og % l{q?%ngw@g I?Qr,\%plgfl @s the compound
itsel fTBMYt l‘B@}/ Qre pr@ferémffnethé RS PG dei ﬁaﬁﬂﬂa{?ﬁ}tlcﬂrco g‘b%ﬁlgﬁ)ﬁﬂh'a‘ﬁ acceptable

ralca substituted one to
carri@r The came,r m}Fsg oﬂ‘d@xseGN, a0OGF3blen (tl@i saﬁﬁg that 1t -is compatible with the

otheﬂq@édi% ogfl}gyciomp,‘]Q?i%é?r )%sog?tk]%g—ylﬁful%%gn %ﬁth The carrier
may 6025668 vPRlquil ditoth &ANEBrefdabbARkKMY \\Flf;hdthg %mﬁ@lﬁfdsas a single

a ring system which conprises one or nore rings, which

- dosej for iepample g ateblete ovhinh Ip'asr @onaamy’rqmm A5y tot Wde bwvstekghb eéthe active

ingrelent SO BB RN B SR et i G BBt nctuding other

compneiopf fRyula L The pR&MIatbutical SIrRRBMER Y the #¥&ltRA®SY be produced
or adamantyl. The cycl oal kyl radicals radicals maybe

by osgdt iheyku phagiacagicel meiosishyvhieh estsniallyr eupist snfcmlxmg the

mgre%s ﬁ?@%@gﬁ?gl@é{%’beﬁghle !:amgl":s a?nd}go%XCl'r}%htS. , COOH,

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 the condition to be treated and

- on the nature of the compound of formula I used in each case. Coated formulations and coated

slow-release formulations also belong within the framework of the invention. Preference is
given to acid- and gastric juice-resistant formulations. Suitable coatings resistant to gastric
juice  comprise  cellulose acétate phthalate, polyvinyl acetate  phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of methacrylic acid and methyl

methacrylate.
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10 CONH(CI-C6) al kyl, CON[(Cl-C6)al kyl]2, cycloal kyl,
(C-ClO-alkyl, (C2-06)-alkengl, (C2- CB)- al kyAyfanuary 2007

O (Ad-06)-alkyl OCO(Cl-Co)-al kyI OCOo(d-Co)-aryl,

O CO (C-C6)- heterocycle,; PO3H2, SO3H, SO2-NH2,
M@na@)wdld@m})ovﬁ@m (oTHl- ﬁﬂﬁ')mlaﬂritydn] Aay be in the form of separate

umééugb asc%(ir gﬁ%mle rgél?éﬁa%acﬁeé%/ yqucks@éﬁg_%)l_ﬁﬁ IE’??[[ t%y(e:ac% of which

conbth @A Snowd A ¢ife! cog@))ouﬁh iﬁylfamﬁgr (agf)'%%rﬁé@ro\‘lcranules as solution
S2- (CH2) , - het erocycl e, NH( CH2) , aryl
O SYFREIHYICHD P aﬁg@@ﬁdaymr@queous hiquid; or as an oil-in-water or water-in-oil

emlﬁgé ;\ﬁ%ﬁﬁc}m}ﬁo&ﬁﬁn (CHZ) as %%dm(r?%‘gnggap%%@ared by any suitable

hﬂﬁ@ceh(t((ﬂi?e)thm’( Waich rlﬂﬁt%@ésea) depVei@idh MBY PR indredict addthe carrier
the aryl radical or heterocyclic radical nayﬁe
(Whighpgiy tagnesf ook of Wage qgghtlpnalc]nﬁrcgrcnts)(yﬂ: me(g;ht Mep contact. The

con@lmﬁ)%’%&) gr%%fy%l?%ﬁ i&%)uglglf)%olaa}ld %t@(lé ele%us 1}112{91?:) Qf the active

ingridHefll with-atighid attoCOn€ICIdiaayd soalhll@}zﬂner after \rzlvhlch the prolduct is shaped if
C6) NH- CO- ar NH- CO- het er ocycl e
necqgﬁy%tg%r exmpgtg@}ta’bﬂf‘étcgp be ygqyd@ced by compressing ory molding a powder

or %ﬁu@g mm i 9@' vgﬂére A@lﬁ %@Wﬁﬁyclne or more additional ingredients.

Comms(:cﬁabw caal Heﬁrod&d@@by@ﬁjletﬂiglqyé corfiidniCh fiE6)loatiky form such as,
for el\llg%}ﬂg %p g%rl & gqﬁ(uéf:s (%Slergmpyfopne_ﬂa;lpg%@with a binder, glidant, inert
dllué\lft%d@@%o&@b%()_rﬁ %g&@gcﬁ%/ﬁi@%ﬁﬁl’ %oed}{@g{n Q:@lftgdrléyd,achme Molded
tableMQ Q}mbmgroémq@my ngddiigHthe tc@enpuynd) '@‘thh is m powder form and is moistened

with M?r)t F@.&i ét) Iéé)suﬁlf}}&g a%al kyl)2, N((C -C6)-

N((Cl -C6) - aI kyI )-CO N((Cl-0C6)-al kyl)-heterocycl e,
N((Cl-C6)-al kyl)-CO-N-(aryl) 2,
Phawaccg;tn:@b)compr@ypynmml—( wgq @uﬁ@ymf@; Peroral (sublingual) administration

comﬁ%%{e é:%%)g:;}c ‘JE;! @cb &Dn a gﬁnﬂwund of formula I with a flavoring, normally

sucrddeadnd | uriEabic Gk ’ﬂ@c’)caﬂﬂhk sthd pA¥tined RhiRE ehBlisEHE cdthpound in an inert
(Cl-0C6)-al kyl, N(aryl)-CO aryl

basempﬂb%&eé%wné)glm@oé oy sucrw(eaangl gpmeEiar v |
N( het er ocycl e) - COO aryl,
N(aryl)-CO NH (Cl -C6) - al kyl),

Pharhizbettieslooyglositioi®sulitableGbr fpntatak a/dn)xmlsﬂéﬁ:bry tomprise preferably sterile
CO NHaryl, N(heterocycle)-CO NH a

aqueRis; PIAPHL q\pg @cow})macp @ |fy12nu1N(Ihg/ﬂlghog9 dirgfrably isotonic with the

- blood of the mtended recipient. These preparations are preferably administered intravenously,

although administration may also take place by subcutaneous, intramuscular or intradermal
injection. These preparations can preferably be produced by mixing the compound with water

and making the resulting solution sterile and isotonic with blood. Injectable compositions of

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

-Pharmaceutical compositions suitable for rectal administration are preferably in the form of

- single-dose suppositories. These can be produced by mixing a compound of the formula I

with one or more conventional solid catriers, for example cocoa butter, and shaping the

resulting mixture.
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CO N (Cl -C6)-al kyl) 2,
N(aryl)-CO N((d -C8)-al kyl )-aryl, 25 January 2007
N( het erocycl e)-CO- N((Cl - C6) - al kyI) aryl ,
N(aryl)-CO N-(aryl)2, N(heterocycle)- CON-(aryI)Z
aryl, O(CH2).-aryl, 13 25 January 2007 C}(C}Q)n
the ary

het er C
Phapifeglgal ?mh%ﬁ%g%cfyﬁ?hqa}‘qr&awe%me %%@@uﬁmfﬁ Giebly i e form of
ointi@n &rbifﬁslchibn apaQe; sp¥a |aerog)'f’ of i, @%ersCthQCEﬁy be used are

O (Gi-CB)-al kyl . P SERY) N, TN - 88y -
petrpka 1@1,-1@@11.napqxlyptjlglen@gbrc lcmnd@mb@@ﬂ@ﬁﬁghf- tvaj dauyﬂuore of these
teroc or _hetero ic radica 0

suoTkge U R o il el BEKE s FaireeRel Sapddt o 15%
by \Ctﬂﬂmrolf&% dogipekitiah, doB exeile 85m 0.9f Bxanpl e, nitrogen,

oxygen or sulfur. Also included in this definition

are ring systens in which the heterocycle or the
Traxgﬁ&?ﬂagcyﬂlhﬁ rét?(’.g{cgg :a}léc rlo%s; §1% g&xanﬁ%?éegg cg)lli'lrfposmons suitable for
transdeahalalsss car e mcthe dﬂnﬂy bf siagle@laydrs whh:ﬁrh%d: Bﬁlﬁh@@foh"loncr-term close

benz ryl,. benzoth benzot hj opheny
contggﬁﬁilgkég @p@@lt Si5R }s&é%qty lasterg éWiﬁtbs))f %19 the active ingredient in an
aqué&ﬁ@%ﬁﬂﬁf}ﬁ‘ i¥h i %@ﬁfeﬁom%x%l Xﬂpr%ﬂﬁ@ez'cﬁ biVe zﬁld}%r’ dispersed in an

benzi m dazal I ny carbazo Car azo

_adhasanekwlduspydsed e palyoler. n@bmtabﬁﬂ anoive mgredléﬁtl-cqmentrhum isydbput 1% to

5“V Iﬁ:ﬁg‘xﬁ Xutd?é} jﬂag%gg:ph}%ﬂca%y poss ?tgrapg c|>r5thgggt?‘?§ Pn)élredlent to be
relea@éd B?%Eécﬁﬂrans%bﬁyd}r i%flwpﬁfn%mg R acbgt H'eéhYdi”%faHfb?éq’m Pharmaceutical

furazanyl, imdazolidinyl, 1 mdazoliny
Rﬁ“ﬁﬁﬁd&ibﬁyﬁ(lﬂﬂﬂlndazolyl i ndol i nyl, indolizinyl,
i ndol yl, 3H-indolyl, |sobenzofuranyl, isochronanyl,
isoindazolyl isoindolinyl i soi ndol yl, isoquinolinyl

The @bﬁﬁéﬂﬂﬂ(ﬁ%'ﬁmulh%@t Hia?zzﬂ’sloy be aﬂlﬁﬁﬁﬁ@r@h Yth :combination with other

mor phol i nyl, napht hyri'di nyl, octahydroi soqui nolinyl,
activgyaggedionss.yl , 20 1, 2, 3- oxadi azol yl, 1,2, 4-oxadi azol yI

Further %ct%w%@r@hl%ﬁt% lsé{ltable for’ cornglna&)f’f1 frr%lchté args &% ol idinyl,
all antidiabetics mentioned in the Rote Liste 2003, chapter 12. They may be combined with

the compounds of the formula I of the invention in particular for a synergistic improvement of
the effect. Administration of the active ingredient combination may take place either by
separate administration of the active ingredients to the patient or in the form of combination
products in which a plurality of active ingredients are present in one pharmaceutical
preparation. Most of the active ingredients listed below are disclosed in the USP Dictionary of
USAN and International Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see

: wWw.lantus.com) or HMR 1964, fast-acting insulins (see US 6,221,633), GLP-1 derivatives

such as, for example, those dis_closed in WO 97/26265, WO 99/03861, WO 01/04156, WO
00/34331, WO 00/34332, WO 91/11457 and US 6,380,357 and orally effective hypoglycemic
active ingredients,

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,

biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase inhibitors,

-glucago:_l antagonists, GLP-1 agonis_ts, potassium channel openers such as, for example, those
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disfgmedrip Web9725

oxazol yl, oxazolidinyl, pyrimdinyl, phenanthrjdinyl,
phenant hrol i nyl , phenazi nyl, 18phenot hi azi nyl 59}-an¥ary2007
phenoxathiinyl phenoxazi nyl, phthal azi nyl,
perazin eri di nyl pterldlnyl purynyl
%yland MO&&?@’M%H nofl Nopty rNcrdisk n‘y/IS insulin sensitizers,

razol ridazin ri oox
i R i S8, eyt B oSy ag) usapeeggpsis andior
olymb%ncgu}yﬁs M bdulars RY luebscdipite, aﬂMﬁéLﬁ‘ﬂdk Qo oAk Hpﬁa tWolism, such

,. tetrahydrofuranyl, tetrahydroisoquinolinyl,
as @lﬁthbfaw BiisEie Beiveningredimisl and smtilipiddmi agtive ingiedicoisy lcpmpounds

whifh Sedlic} MALIRES) Yo ar pnd vct MeBfibE 280 Yorive ineredippes which act on the

ATPrdepardeit potdssibinahonnel ofihd beantkhenyl . Pyridyl stands
both for 2-, 3- and 4-pyridyl. Thienyl stands both for
2- and 3-thienyl. Furyl 30 stands both for 2- and

In ﬁ}eféf{% clchmélltsé}” thQ gﬁ\%ﬁﬁﬁn ahé cg?ngaoﬁr%sr gf? &%%hﬂ%a%ﬁé'aﬂ%ﬁistered in
ese conpounds, at’rs say, for ‘exanple,
combimign 2wjth3 an OHMIGOYA| dyductase -inhibitor -such - as- simvabttig) fluvastatin,
January 2007 Al so incluyded are derivatives of t hese
Pra‘i‘?étlag?’c%\}"’é fa88, pRvetiatity SeBEATRANs 198RHSBHB or nore ti nes.
The heterocyclic rings or heterocyclic radicals may be
substituted one or nore tines by suitable groups such
In oas enflodiesmmflthe irventibn, tBe coinpoﬁﬁ.@ ofNBR , fordByla CNire @MDiYistered in

mﬁl@ty %Jgp%%jo} ab@'ﬁ%%ﬁ %3%181;( g@m@q ezqtléﬁbe tiqueside,

pamé&flespekenyl , (C2- C6) - al kynyl, O(CI Co6) - al kyl
O CO (C - 06) al kyl , OCO(CI-OG)-aryI, 0- CO (CI
- C6) - het er ocycl e; P03H2, SBH, S02- NH2,

In ogf ERloglger e heag 8%1355 Cppindd b o & paipistred in
comblRa(iéd waih)z PP AR gamBd § ,» sudh ¥k, f0§@dé@;g’) rosﬂrﬁtazone pioglitazone,

het er ocycl e, SO2- (Ci ) - al kyl , 802( -ar
TT-S6p. @éﬂémheterocycl e, SO2-NH(CH2)"- ary

SO2- NH(CH2) , - het erocycl e, SO2- N( Cl - C6) - aI kyI ) (CH2) n
aryl, SQO2-N(Cl-C8)-
In one embodiment of the invention, the compounds of the formula I are administered in

combination with a PPAR alpha agonist, such as, for example, GW 9578, GW 7647.

In one embodiment of the invention, the compounds of the formula I are administered in
combination with a mixed PPAR alpha/gamma agonist, such as, for example, GW 1536,
AVE 8042, AVE 8134, AVE 0847, or as described in PCT/US00 11833, PCT/US 11490,
DE10142734.4.

In one embodiment of the invention, the compounds of the formula I are administered in

combination with a fibrate such as, for example, fenofibrate, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula I are administered in
combination with an MTP inhibitor such as, for example, implitapide, BMS-201038, R-
103757. '
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al kyl) (CH2) ~- heterocycl e, SO2-N((CH2)-aryl) 2,
S2- N( (CH2) " - (het erocycl €)2 Where n may be 0 25 §nuaydo07
the aryl radical or heterocyclic radical nmay be
substjtuted up to twice by F, d, Br, OH CF3, N,

In en¢ empydimens. pictheapyensiory the qammpasis af kel formela:I &5 administered in

We&%ﬁ bl{SIF@CIRIH-IBFE@(‘?ﬂCG%%? t(%(ry SE?/I g examp?e ?H(% 2)4§ 744 or US

6,2 NER O uCElas, E61) cxatipyd, HMNkH Cx ar yl NH- CO- het er ocycl e,
NH COO aryl, NH COO heterocycl e,
NH CO NH (Cl - C6) - al kyl , NH CO NH aryl,

In %Wg @g?’ﬁ%ﬁ 181 ’\%g;co%uﬁég(ﬁﬂe f&fmlt%)I AP drmnlstered n

confii@Gitiofyitted KETP inh@idkcay soch ad(f6d ex@mpla IRYI705.
-CO heterocycle, N(Cl-C6)-al kyl -COO aryl,
N(Cl - C6) -al kyl 20 -COO heterocycle, N(d -C6)-al kyl
In Gn%rﬁ‘%‘dﬁﬂwt(@ th@llﬁyelnil Ihgﬁ'légrc(g)@fngthskéﬁ the FhltTh "’Ir&{“!e radministered in
i{abn G@l)h al ktylymelﬁIObNe (4Cid @B3ortadrk \sudl? as,Nlof GixafiB)e; cholestyramine,
1alk r3 CON( (G -Co6)-al kyl)-aryl,
o eﬁfi"("é ‘06) - al kyl ) - CO-N( (Ol - C8) - al kyl ) - het er ocycl e,
N((Cl-CB)-al kyl)-CON-(aryl)?2,
N((Cl -C6)-al kyl )-CO N-(heterocycle) 2,
In oN(: aqn}lqo)ilr@y.t (ofithe@mventagr ythe compounds of the formula I are administered in

r cle Co
comRedbF B G EDE G Bipi Ay Kseefevac@éflwaoeu% s, for example
EMRCI71IC8)MRAIK3d., N(aryl)-CO aryl,
N( het erocycl e)-CO-aryl, N(aryl ) COO aryl,
N( het er ocycl e) - COOaryI

| In oﬁll% %gr%gg)rigxc%;(’% :ngtﬁegﬁ %’_@? tﬁ%&%}fﬂg?lﬂﬂs of tRf g?vﬁla I are admuinistered in

combipatibh witfilan ACAE irbitiry uel aBMNasip Yd avasimibe.
N(aryl)-CO N (Cl-C6)-al kyl) 2, N(heterocycl e)-
CO N (C-Co)-al kyl) 2,
In Oﬁ% %@Eéigéﬁ)ﬁ :}Jggt@ﬁ%tzc@r Efl%%g;glﬂg%ﬁ}(nﬁs)qfatpg lf?nnula I are administered in
combifatior Witloah hhtfaiddn), 2uciNish &rexaaylz] OPCARIN (aryl ) 2,
aryl, O(CH2),-aryl, 30 O (CH2)~-heterocycle, where n
may be 0 - 6, where the aryl radical or heterocyclic

In oﬁ@%ﬁ@ﬁlmeﬁﬁﬁp%éﬂlbéﬁtio&luklﬁedﬁgﬁo@ %Iftt%g‘f(ﬁrﬁ r'areoadmmlstered in

combigtiogpyitiah ﬂapbprotﬂHthdSlb—l(lﬁiblm,)mmhlay,lfor eﬂ(a(‘@le NO-1886.
-08)-al kyl )2, S2-CH3, COOH, COO-(Cl-C8)- alkyl,
CONH2.

In one embodiment of the invention, the compounds of the formula I are administered in

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

In one embodiment of the invention, the compounds of the formula I are administered in

- combination with a squalene synthetase inhibitor, such as, for example, BMS-188494.

- In one embodiment of the invention, the compounds of the formula I are administered in

combination with a lipoprotein(a) antagonist, such as, for example, CI-1027 or nicotinic acid.

In one embodiment of the invention, the compounds of the formula I are administered in
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20

15 25 January 2007 The anmount of a conpound of _fornmul

| necessary to achi eve the dégired biol ogical &1 @EW%OOF"

depends on a nunber of factors, for exanple the

speci fic conpound chosen, the intended use, the node
compnajigniwathat lipase mhikiter, subleas; forreixemplecontigiat.i on of t he

patient. The daily dose is generally in the range

fromO0.3 ng to 100 ng (typically from3 ng and 50 ny)
In PRreniiraad d7 thelinkdntiod) RENcBnpBRthEVST BBt forrh@h 1848 Mthistered in

3-10 ny/kg/day. An intravenous dose may be, for
conpinapp &ithiipsline range from 0.3 ng to 1.0 which can

[ : 1.Nj ed.as. infysion,of.10 t 0 ,100. .

In oit'chBakeRS RO B LG B Rt Tmhe S BisRinistted ) dsfsiniton with o
sulfomilutes iR ok Ofor bXegSle, IPIBLRAASES oMBhchHIB&idlipiAd¥ or climepiride.

exanple, fromO0.1 ng to 10 ng, t pically_From_ln to ]
In opp e\%?dl‘ﬁ@?“a thg eempqunds of therfgmeula d sesadraipistased i1 ppmbipgtion with a
: o I of the active ingredient.
blz’]}%gﬁ S@%rﬁ%ﬁ#@%%&@%@tti ons may contain, for

exanple, from1l ng to 100 ny, and single- dose
ni stered orally, such

f | at i whi ch be ,adpi
i o 8, B oS Rl T compinion
ithf e AXRNAR! Suchfak O} , typically from10 to
A GOOeéflrg.' For the t hé?%n )}9’ r%l?a%?ﬁireag'abovemsnt i oned
In onwemibediongt, thehwmppupduofithe ddrnfuda fatesadminaierdeinusedimsion with a

. the. ¢ ound, itgself ut they are preferably.in the . .
tm@@ﬁ%e‘g‘f”ng% SB%&P%H%& ﬁi“f"&}gF’ i P D HF AR B‘h‘émamn@ rosiglitazone
or tREeeRbAIE discler ire WO ToB4 RN behr MigHdy'® R GOMES Foulation, in

acceptable in the sense that it is conpatible with the
partigiglpler i ngrHéilEat-dilyira-henetyidosior 2-gninandlinyémetbexylphenylimethyl]-

i faor the patient's health. The carrier nmay be
24 tgﬁg@;dlﬂéedéo%ea. l'iquid or both and is preferably
In ofecsnibdhed, e cbmipbend: QTR AR 1S hdifiresterd® S eorhihation with an

exanple as a tablet, which may contain from0.05%to
a-glowsidpse inkibter, seth ashor gsample, mighitpl edaembosex her

i o R 5 B 1S SRS ke e Fbnion i n

activé iggredia: G ey hét§ dh (ROAIPSdchbIRt ftadsiBn CRUMERT OMRe B8 cells, such
be produced by one of the known pharnmaceuti cal

as, fmﬁ@ﬂs,, tolkmtaspidesglibandlamide, glipinils tgliofepirideiargepagbnide.
In oﬂgﬂ%lgoﬁaﬁrg%is bh:@eénqtl?nsr?orﬁ%(risn%f; ﬂleo Irrﬁgllal Iyargca%[ergltxigt%l‘e 5% ohibation with
more than one of the aforementioned compounds, e.g. in combination with a sulfonylurea and

~ metformin, with a sulfonylurea and acarbose, repaglinide and metformin, insulin and a

25

30

sulfonylurea, insulin and metformin, insulin and troglitazone, insulin and lovastatin, etc.

In a further embodiment, the compounds of the formula I are administered in combination

with CART modulators (see "Cocaine-amphetamine-regulated transcript influences energy

. metabolism, anxiety and gastric emptying in mice" Asakawa, A, et al., M.: Hormone and

Metabolic Research (2001), 33(9), 554-558); NPY antagonists, e.g. naphthalene-1-sulfonic
acid {4-[(4-aminoquinazolin-2-ylamino)methyl] cyclohexylmethyl}amide, hydrochloride

(CGP 71683 A)), MC4 agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid

[2-(3a-benzyl-2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-
chlorophenyl)-2-oxoethyl]amide; (WO  01/91752)), orexin  antagonists  (e.g.
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Phar maceuti cal conpositions of the invention arse those2007

suitable for oral, rectal, t@épical, 25 perora?
exanpl e subli ngual ) and parent eral (for exanple
subcut aneous,_ intramuscul ar, intradermal or

1- (Z—WMLI@WO%M)T% Bti]&%ﬂhﬁwndm-ﬂﬂbu'g&; hipdrooieride (SB-334867-A)),
p3 Sul taggljgﬁs rmd33 %E'cl%g e'l 3%143&#}6:1%51 2@2? %Y%FPII?IH%ZOH 5-cIpyridin-

i ndi ual Se-on

5-ybmogir-1-@he tdiab@ abfdeﬁilte(iN ando/63In I erR tadh @istef CRIFeantagonists (e.g.
compound  of sed in each case. Coated

[2-mefhed- 64 éﬁmaﬂldlpéls&xlkaH 3. 8urirasflupren-4 widintoayiapvies

(W%r g&é?@r)ge s %ﬂg %enSt% & %c‘i‘fa""fg% %Q%er\éggﬁms B3 agonists (e.g.

1-(4-¢til6re- Iﬁ&tlﬁh@dﬂlfoﬁﬂﬁmﬁyﬂi}ﬂeﬁ)ﬂ§° [BiP bahheisRaHLNgS-6- }ony)cth}l-
resistant to gastric juice conprise cellul ose acetate

amlpq}ﬂf:}lgﬂpcgt Bydrg@}ﬁyvqiqnﬁwgc@t/&}@1phtM§Hat(@clanocyte stxmulatmc* hormonc)
T T R —

ethylhi2Zol-2ayicaabym@APF,7- cﬁmeﬂ@tih@mhﬁr}me utat:ﬂalmgodsmmﬂﬁds acid salt

adm nistration may be in the formof separate
(WCE §§/ lggg& [§enptoniy 6‘?”1’&'31‘5%1!11@“0@ dpsufedeniigamimes, mlx%d serotoninergic

s S N S M0 008 Bt

7-ylpayeens: oxalgr acid| s, (WO QUIOIIIlc)n bombesin {genisisp Ralantinamtagonists,
oi | -in-wat er

ugous or, nonagqueous I [ of as a or
8“’“6& ﬁ?fmoae ofet8 5 SHD #W&Dél ioaw thBmenerEs/easyg compounds
(6—béﬁzﬁrﬁﬁ9¥1 (Eecﬂlﬁo?ﬂffﬁ]anﬁﬁoﬂﬁ%:ﬁgoWB 10 btl?f) s&quinoline-2-car-
har maceuti cal met hod whi ch 1 ncludes a step In m%
boxxlwe agidt tordarynuidli ester ANE tﬂiéﬁ%ﬁi)ﬂ,l GiRH (sgoncsts r(sae, for example,

P RS ool el 7 oha modhiflfe: PBhEoreh Rbncho ergmote Lee

Danil Wdu¢ethuby, Mtﬂﬁwnﬂoﬂﬁ%&%ﬁ@&%?a Mg Ghass®€Patrcia. Leptin
active ingredient with a l'iquid and/or finely divided

AgONIRY AR mmuaé Apprapchelp thhirestmenieo ! oberdiycPrigs ogrdsqo%nunef(zqai) 26(9),
T t ahl d
8733855 oRt e eenile® o ORoGRIR. R, roflamiie® GtfrEs (s

WO 004D869) dp P AR @AKIEAGHS ORE | WOR00M 31 29 TR Im dBRlifors or TR-B agonists.
addi tional | ngredi ents. Conpressed tablets can be

produced by tableting the conpound in free-fl ow ng
In OIICoénr'R)OS antaof the invention, the other 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 other active ingredient is dexamphetamine or amphetamine.

In one embodiment, the other active ingredient is an antihypertensive, such as, for example,
an ACE inhibitor.

In one embodiment, the other active ingredient is fenfluramine or dexfenfluramine.

In another embodimént, the other active ingredient is sibutramine.

In one embodiment, the other active ingredient is orlistat.

- In one embodiment, the other active ingredient is mazindol or phentermine.

‘In one embodiment, the compounds of the formula I are administered in combination with




10

for exanple, a powder or granules, where approprjate
m xed. with a binder, glidant,222inert diluent dﬁ{FBPmy2007
one or nore surface-active/dispersing agent(s) in a
sui tabl e machine. Ml ded 15 tablets can be produced by
bulking dageytst peeferebiyoimselpblehbulkinigs agentspael efor f exampdy) cbatsb/Caromax®
i.st ene with an inert liquid diluent, in a suitable
(Z“ﬁgéiﬁ?r? Al e @f??&%ﬂhoecfa%é@itm% péhpsrchplestegolemia, ADVANCES
IN FHiHRRe S0 RSLO&R! 1(SLBBH YUk AL TR Bicsidhaloh i ¥0duct from
conpri se suckabl e tabl’'éts whi‘’ch contain a conpounggg
Nutfippyay | Nuttition tSpecialtien o fond, Inpedivals| GmbP) Isdistrieperkabdchst, 65926

um arahj.c.or_ tragacanpth, and _pasti]les which conprise
Ffﬁ‘%?-sr@%ﬂ%au%mbwa% M GHroBa S BRI InGE ATPRFTalRY or by separate

adufIhXERIR] oPTo _g&ﬁl AR GO AL 30 G ﬁ&gﬁ%e?&b%’lL\G can in this
ul ab?e Fat 1 on

conposi tions of parenteral  admmni's
cono@mpn iake bpradigiisbdley is ties foln@ of FGENYBLGE QRATS] fodBSaRbledin bakery
ompound of formula I, which are preferably i1sotonic
pro%c{ RSl DS ood of the intended recipient. These
‘preparations are preferably adm ni stered
i ntravenously, although adm nistration nmay al so take _
It wgl besppvscigehihiat esreep srbtablandonatrimes oul o theoronipotuhddlef thalinvention with
i njection. Thes reparations cap pr ferabII){ be
one 01, dA¥E by R PWSM‘P el FBRAER . 00 vERtoRaty: fpe sk mgre other
pharii¥Rolo8REIY héthleS@hdthnces issfe?_ﬁﬂdle@ a?ﬁ@liﬂ?@ﬁﬁ’iﬂ'tﬁe Pfotté'btion conferred by
bl ood.” I nj ectable conpositions of the iInvention
the pyeseat Bventiogont ain from 0.1 to 5% by wei ght of the
active conpound. 30 Pharnmaceutical conpositions
suitable for rectal administration are preferably in
the formof single-dose suppositories. These can be
produced by m xing a conpound of the formula | wth
one or nore conventional solid carriers, for exanple
cocoa butter, and shaping the resulting m xture. 17
25 January 2007 Pharnmaceutical conpositions suitable
for topical use on the skin are preferably in the form
of ointnent, cream |otion, paste, spray, aerosol or
oil. Carriers which can be used are




petrolatum I anolin, polyethylene glycols, alc | s
and conbinations-of two or nase of these 5 subgﬁfﬁW%¥?OO7

The active ingredient is generally present in a
concentration of fromO0.1 to 15% by weight of the
“conposition, for exanple fromO0.5 to 2% ansder mal
adm ni,istration is al so possi bl e. Pharnacg qa

poSi tigns suitable for transderua] esean Jii,in
of *singl e plasters wiich ﬁﬁf} ui t abl e% or
gef termclose 10 coptact w thn he patient's

lpidernis. Such plastefgisUNtab conhtain the active

eqds SO utb n which is buffered
propyi"ate, di and7 or di spersed in an
S ﬁf/gi«éperse mer. A suitable active
di entfj concéntratigh i t 1%to 3b&m4117

ef. g abl P about 3% to:l5% A particular possibility
is for the active ingredfent to be released by

el ectrotransport or iontophoresis as described, for
exﬁggb§, i n Phar maceuti cg Research, 2(6): 318
(1986). The conpound(s) of ormula (1) may al so be
adnmi ni stered in conbinatio Ve o

i ngredi ents. Further active NG abye Oo
conbi nation products are: 20 fall antidi abetics
went jeged in the Rote Liste 2003, chapter 12. Th Y “OH

Mith the conmpounds of témediagonul aHO of

Q i articular for a synergistic

e ebf egt . Alfwinistration of the

active onﬁﬁﬁatlon may take place either by
sepad- at+on theH,active ingredients to

the ptient or in the formof conbination products in
which a pl woalkssety of active ingredjents are present in OH

one pharmaceutical 25 preparation. 1, of the acti
ingredients |isted bel ow are dH sed in the USP CH,
Dictionary of USAN and Internati 3

Phar macopei a, Rockville 2001. AnCi di abetics include CH,

insulin and insulin qgrivatives such as, forgg¥aml e,

antus(r see Wy pantus.com or HWR 1964,
-ac i nsul i N3 see US 6HR221C8B33), CGLP-1
vat ° o._o0
0 “ CH

O H3C o) CH3
: (o} 0
BMS-188494 ~ \[R(CHa
o o)
CH,
o \ OH
<C::>"<; HN
v ®
o)
0 .
CH

o) 3 |

o
S L\ / Gl 262570 O
N o o7 H

JTT-501




such as, for exanple, those disclosed in WO 93%%%265,
WD 99/:03861, WD 01/04156, \WD280 00/ 34331, WO Ry 2007
WO 91/ 11457 and US 6, 380,357 and orally effective
hypogl ycem ¢ active ingredients. The orally effective
hypogl ycem ¢ active ingredients include, preferably,
sul fonyl ur eas bi guani di nes, neglitinides, L

Thesamp s Seietedbadrw see ta Hivazase theiinvantion s4thow bewesier ggwricting it.
i nhi bitors, glucagon antagonists, G.P-1 agonists,
pot assi um channel openers such as, for exanple, those
18 25 January 2007 Rif scloR# in WO 97/ 26265 and WO

99/ 03861 of Novo Nordisk &S, insulin sensitizers,
inhibitors of |iver enzymas involved in the
stimul ati on of glucon sis, and/or gl ycogenol ysi s,

nodul at ors of gl ucose up ake,Fz Rapogﬁds whi ch alter
l'ipid metabolism such pas adti hyger épidenic active
i ngredi ents and anti R3pi dey®C aeti ke ¥ngredi ent s,
conpounds 5 which reduce f tak®s PPAR and PXR
agoni sts and active ingredin W chQact on the
ATP- dependent pot assi um d#annel of\fhe beta cells. In
one enbodi nent of the invention, t conpounds of the
formula | are adm nistered i conmbi nation with an
HMGCoA reductase inhi bitor such as sinvastatin,
fluvastatin, 10 pravastatin, |ovastatin,
atorvastatin, cerivastatin, rosuvastatin. In one
—embodi-yent—oftheipvention he conpounds--of the

Bsprmul a Bl are adnjRistefB3 in Réor%atRén'\ﬁ'?t H B8 | Fp.

choresyerglcabsor pgion TR o T gEh 19 ex@nple,
ezeti mibe ques) de, pamaquesi de. 15/ Tn ¢ne
enbodi néht _Jof thel i nvenfion, the donpounds|of tlhe

I

f or mil 4 are admnistered in| conmbinationiwith a PPAR
Hanmma aqpnfét, suclh as,|Hor exHnplid] rpHi gl azjdde
pi oglita@, JTT-501,[ G 262570.
3 Iqih. H H H H H H H
i B;r H H H |H |H |H |H
5 @ | CH; H H H H H H

6 H H |H |H |H |H |H
Qv




20 I'n one enbodi rent of the invention, the co ounds
of the fornula | are adm ni stered in combi nat $pken

a PPAR al pha agoni st, such as, for exanple, GW 9578,
GW 7647. |In one enbodi nent of the invention, the
conmpounds of the fornmula | are adm nistered in

L _DDAD Lahha |l Ananaem  aAng

combrrattonr—wist h—a i xedPPARakphalgant a}
sjuch as, fexarrple}% GW| 1536, 5 E BO42, ﬁAVE‘%l?A,

yary Q007

AVE 0847, as degcribed in PQT/USO0 11833, PCIF/ US
11490, [DE10142734.]4. In|one erfbodi|ment|of {he
ijnenti on, compeunds (¢f theHorjmgl al ff afg H

adm ni stered pn canbi nati on wijth a fi brate{such as,
fior exanpl eN fenofitbrate, clofijbratle, bpzafibratie. 30
IIn one enbodi nent of the|inventfion,| the|l conpounds of
tihe forml are adm ni stered|in jconb}jnation with an
~NITP i nhi bi suchlas, fo¢r exanple,} inp}itapide,
BVS- 201038, JR- 103757. 19 25 Januarly 20D7 | h ong
gnbodi nent of the ijnvention, the cgnmpounds ¢f the

flgrmra ~adm Mstergg T i iHIdl gn N'ch iﬁie
gcid abs>@§§?on i nihi 'bitof (see,) Tor{ exanpl ej US|~

6, 245, 744 US 6,221,897), such gs, fpr exanplie, HWR
] . D 1 )F'Ii TTE f—tthet ntgm; f_IiIC H
g¢onpounds of br mul-a areladmini steredj{i'n

¢onbi nat ' CETP {nhi bitor, [suchl as, |for

exanpl e, n onej enbodiment] of [the |nvention,
tihe conp ne forprula | [are ladmpisterediin
¢otbt-rat peye-e—bi-le—dei-dadsefhentt—suech
a; for ol esty anine? 10* col'eseyel am* I n
one enbofi he inVvention, the conpoupds of the
formul a 1 hi stered in jconfji natfion W thfan LDL
I ecept or see US) 6, 342{512)|, such ap, for
exanpl e, H H H [H |H |[H [H

13 H H H (H |H [(H [H

14 H H H |H |H |H H

15 H H H |H |H |H H
16 H H H H |H jH H




HVRI 171, HVR1586. 15 In one enbodi ment of the
i nventi on, the conpounds of the formula | are 2°January 2007
adm nistered in conbination with an ACAT i nhibitor,

such as, for exanple, avasim be. In one enbodi nent of

the invention, the conpounds of the fornula | are

adm i STEred | gN 20 i oD rgt T oy s tharr et pg -t
uch as, |for ?Panple, OoPC- 4117}¥in gﬁe g%bo I"me of
he inveption| thejconpoynds of| the|forrula | ar

dm ni stpre conbi natji on wijth ajlipagprotein lji pase
i nhi bitoy, as,| for exanpld, NG 1886. 25/ In ¢ne
enbodi ment e ifnventilon, the coppounds of th

fornul a | areladninistered in |comb|natilon
ATP-ci trfate |yase inhibitor, sych as, for exjanpl e,

' BBs —Ha-orre—¢rpodi-rept—of—t-hel v Lon,—the
:E%gounds oft the fothulall are |&im pist ¢Fed i | H
conbi natfi on A t bFajsqual ¢éne synthetase ifnhi bitor] sugh

ns, for je £, BMS-188494. 30 In jone ¢nbodi nent of

[ he i nvgnt t he{ conpolnds off the for are

adm ni stlered~in cpnbinajion wifth & |ipoprotlei n(f)

ant agonijst ,"such ap, for|exanplle, Cl -1027 orl nicotinifc

aci d. lin one enbodi nent}{of the i nventi pn, tlhe

cnpounds g R, fDANUl af | ar €] gdm [ STERed (i 2Pg25
January @ cpo natiop withja lijpase| i nhifbitof,
such as,| ®gr-exanp] e, or|istat| Injone pnbodi nent of

the inventijon, the] conpounds of thg forpulail arg
adm ni stered in clnmbination wvth ifnsulin. % I n bne
q

=

t
exgbodi mgnt,” The congoundsgof t gt taty
adm ni stered ijn conbi natj on w ﬁ a I%ulf%{nyl ea gucr
I bencl am de, gl ipi zi de

as, for ol but am de, gl
or glim one enbodi nent, [t he conpdundsj of
the for adm nistered|{in c¢onbipation with a
121 o~ |H H H H H H H
e
22 H H H H H H H
23 H H H H H H H




bi guani de, such as, for exanple, nmetformn. 10 %? one
further enbodi ment, the conpziunds of the for mufalaouayoo7
adm nistered in conbination wth a neglitinide, such

as, for exanple, repaglinide. In one enbodi nent, the
conmpounds of the fornmula | are adm nistered in

eATDI Natfi on HL NI aggl 1 dir fRAroge, [SYCNHES, [or
exanple,| tr bne, c|glitagone, piagglitazone
osi glitlazq he coppounds di s$closed ip WO
D7/ 41097 of Hdy' s Researfch Foundation{ in{l1l5
pbarti culfar
b-[ [ 4- (|3, 4-~dN D- 3- nef hyl - 4} oxo4 2- gui nazpl i nyl metiho
Ky] phenyll ] 2,4-thiazoljdinedione. Ip one
erbodi mgnt : mpounds of the forrulia | are
admi ni stjered.ji.n copbi natjon with an a-|gl ucpsi dase
nhi bi t dr, for exanple, mglitiol of acarboge.
l n_one enbodipent. [ the coppounds of _the forhulail _are
atfni ni stjered@'n cori natj®n wi A apH 29 Fct | He | H
ngredi ent wHich acts on| the ATP-dépendent potagsi um
channel |of betia cells, such as, fqr exanpl ¢,

t ol but arfi d¢ i bencl amide, glli pi zide, iglinmepiride qgr
repagl i ni de>#n onje enbodi nent|, the corpounds of t hd
f or mul a il admni sterjed i n jconbj natijon wth {norg
t han one¢ of ~_aforenenrioned conmpounds, el g. in
combi natji o a sulfonylurga and mgtforymin, |wth a
sul fonyljur eq_amd d&car bosie, repaglipi dejand petformn,
i nsulinjand_d.25 gul f-onyjl urea,| i nsulinjand jretferm n,
insulinfand tiroglijtazone, insuylin and llovastatipn, etlc.
l—a—futher-—enbodipent--t-he Goapo inds.lof-—the formilla
126ar e adimi pkSered i cabi natfidn |HithFaRE |H
nodul at q "Cbcamae-anphetanine-regulated
transcri uences genergy |[metapoligm anxiety and

gastric n mcg" Asakawa, | A et al;, M:

Hor none abol i d Resegrch [2001), 33(9)
554-558 goni-stis—e-g- napthﬁ!Qne | —sulfogie
adi d {4 éinazcﬁin-Z-Qian'ﬂo)r hyI? H

cycl ohe m de, |hydroghl orjde |[(CGH 71683A)),
MC4 agohi 1 -am no-

1,2,3,4 napht Hal ene-j2- cafr boxyl i ¢ jacid

28
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[ 2- (3a- benzyl - 2- net hyl - 3- oxo0- 2, 3, 34, 4, 6, 7- hex r OpVyr,
azol o[ 4, 3-c] pyridin-5-yl)-1- (8- aﬂyﬁmuﬁ¥zog7
chl orophenyl ) - 2- oxoet hyl ] am de; (WD 01/91752)), orexin
antagoni sts (e.g. 21 25 January 2007

1- (2- et hyl benzoxazol - 6-yl)-3-[1, 5] napht hyri di n-4-yl ur
a0 hydriochlGH i de (1$B-33¥867- A)N, [H3 dgbniBRS | {
3-cycl ohexyl -1 - (4}, 4-di methyl -, 4, 6, 7- tlet r ahydr 0i m daz
D[ 4, 5-C]|p j 5-yl ) propan-| -on¢ oxdlic acidfsalt
WO 00/ §32 F agonj sts, CRF antadonisfs (e.g.
i ) -t ri met hyl phenyl }-9H{1, 3,0-triazafil u
pr en- 4- yil 1 difpr opyljam ne 5 (WO D0/ 66585)}) , ﬁRF BP
ANt agonifsts'(e. g. jurocortin), wprocertin agonistg, (33

ofnt-stS§ (c. G-
- 4-ch|orocﬁ{neth&%esulf%nylné?hy Hherﬁi) QH[Z @2,5
-di met hyl - 1 fHi ndql - 6-yl| oxy) cft hyl mino] et hanp

U7

hydr ochl 01/ 83451)), {vsH
( ntl anogy ating hornnﬂe) hgonijsts,| CCK} A
- lagoni st 4
{2-[4- (4 5- di mrgdt hoxypheny| ) - 54( 2- gycl ohexyl|-
et hyl ) thi carbanoyl ] -5, 7-dj net hyl i ndol - | -yl }ac

etic aci oacetijc acid salf 10|(WD({99/1p525)),
ser ot oni inhiitors |(e.gl dexfenfil uram ne).
mxed s ic and norddrengergi ¢ conpounds

(8. g. H 5HT |&fjoni 9t el¥. |H |H |H

| -(3-eth an- 74yl ) pi gerazj ne oxalijc acjd salt
(WO 01/ besi njagoni 4t s, |gal ani n gnt agpni st s,
growt h {9. human grdwt h jhormpne),} grom h

hor none: conpounds  ({6- benzyl pxy-

-(2-dii i noet hyl car bgnoyl |) - 3, #- di hydr or

Hi soqu| nol i ne-2-¢ar 15 boxylic acfid tertiary butyl

gt er (W ULEBS69%) - TRt agoTigsts CseenTonexanpte;
EP O 46 oupllmg:proté?n or g ntgalaf%rs

leptin see, for exanple,; Lee Dani el f W ;
Lei nung C.; Rozhavskaya- Arenaj| Mani na;

Gr asso, Leptin agoni stsg as p potjentijal
appr oac eat nent of o¢besijty. Drugs of [the
Future 9), 873-881), DA agpnists

(br omoglr i prexin)., |ipasel/janylse iinhibitors
$€.9. 2 E5H9), PHAR mb#ill dtibr s| He. gH WO H
00/ 7831 dul atofs or TR-(3 agohi st $.

35 H H H |H (H H H
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In one enbodi mrent of the invention, the other active
ingredient is leptin, see, fas exanple, Perspetappirggov7
in the therapeutic use of leptin", Salvador, Javier;
Gonez- Anbrosi, Javier; Fruhbeck, Gema, Expert Opinion
on_Pharmacotherapy (2001), 2(10), 1615-1622, 25 1n one
8ibodi-nent, the of hen{arHive jBgreHiepl idH |H
dexanphet anmge or| anphet am nel 1n|onejenbqdi nept, the
ot her agtirs gredientfis anj antihypertersive}, sug¢h
as, for| exa , | an ACE inhipitofr. Im ondg enbpdi mgnt,
t he ot her ve i ngredient iis fepflugam ne or
dexf enf|l uramine. | 30 I n| anot her epbodiinment|, the ot her
active [ingredient|is siputranine.]In one gnbodj nent,
@& Tag eadignt TSy or [ ST g 1|7y ONEy
he ot her agctive | ngredient iq maz| ndol or
| In one enbpdi nent, the conmpoynds pf the
formul g I™afe adni ni stered in conpinationwthf22 25
January| 280+ bullking agents,| preferably ijnsol ubl e
bul ki ng agents (see, for exanple,| carob/ Cdromax(r)

goZunt T —Carjalp pul g P EAar A on g oF | |/
tTeat ms rchol st erolleni a, ADVANCES I N
THERAPY, -Cct),| 18(5){, 23P-6.) Carjomax|is a

-7

car ob- dont produdgt from Nuftringva, [Nutrjti of
Speci al d | ngriedi entis GrbH, |ndusgtri epark
Hochst , rankf urt/ Maiin)) .| Conbi natji on W th
dipromeX(r) FS pPOSKIHD e {iln ond Bpr epdar at Hon {@f byH
separatle admini gtrati dn of gonpounds{of tlhe fprnula I

and Carjo . CaromaX(r) cdn in thi$ cannection

al so bg stgred in the flormpf food products $uch
as, forq e #e, |in bakery products or mjesli| bars.
10 It wll_lhe appreciatied that every suitable

conmbi nationiof the congounds jof the ipventlion with

ona ' ro f thHao af Aarloannnt | nad aoundc Aan

(B ¥a o0 2
L} \q# O oTTeT T HU“ JHUII\.T{MII

onal Iy grfé on “1tre |Jt her

‘gp{i

42 CH, |H H H H H H
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phar macol ogi cal ly active substances is regardeg S
falling within the protectiorBoconferred by th 5?anuary2007

present invention. 23 25 January 2007 CH3 | \\ CH3
CH3 OOHHNNJO ONHCH3 H3C I CH3 S CH3 CH3
QPC-14117 O CH3 JTT-705 C \ 0 Br vd OHO

SB- 204990 >OH M/ M\ CH¥H DHO | P{HOCHE TN
NO- 1886 |0 H3C [OH CH3 H3C |{CH3

45 o |H |H |H |H |H |H |8

46 @H H H |H |2 |2 |H
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47 H H H |H 1H |H |1
48 H H H [H |H |H |H
49 Cl H H H ] o i T
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0 C-1027 HOB S~ H3CCH3 / \' I 00 O0\y/ O /p
O- Il H3C 0 CH3 OO BMS-188494 Tl I( CH3 O 05%&‘1\%0(’7
OH HN OO0 CH3 ON GL262570 N OO0 H JTT-501 24 25
January 2007 The exanpl es detail ed bel ow serve to
illustrate the invention w thout, however, restricting
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RARERIT INRI/ I / ONSO R5 R8 5 | Bsp. R3
R4 RS R6E RTREFp. 11 HHEBHHHHG 2c'R}=§»$‘PPrP42007

HHH G 3HHHHHHH 4B HHHHHHG5 CH3 HH
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32 25 January 2007 64 H .
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92 OHHHHHHHH 93FFHHHHHHH3822?
January 2007 94 HHHHHH 95 i t HHH H # {3appry 2007
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----- Ll L ... 41 254ganuary 2007 119%2H3uua§y3007
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122 HHHHHH 123 Br HHHHHH 0 42 25 January
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131 HHHHHHHI132 HHHH
H 44 25 January 2007 134 H ai
HH 138 HHHHHH HH N

H H
H H
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15 Hobb 007

/| I~ 45 25 January 2007 The activity of the conmpounds
was tested as follows: Enzymatic test systens for

geg ecti gh of [gzpho qud[ S Eﬁ'he FOTPRuTTAS
of the f lere tedged flor their
phospha ifting effe inap int vitro assay.
The enz paration gand thg performgance pf the
assay was cafriedjout ag folljows.|{Qotdining the
enzyme 10 A Cell} culture: Sf9 cells (4
Spodopt erda cell type; optainablel from
invitro iltured in Grace|ls suppl enent ed
medi um w th|10% heat -i pactijvated fe{al
calf . s "G bco-BRL) |i n spijnner| fl agks 28C in
accordance with the protocol of
120 oM~ o, | H H JH (H |H |H |H
121 H H H H H H
122 H ;! H H H |H

S
123 H -|H H H H H
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Summers and Smth (A Manual for Methods for
Bacul ovirus Vectors and Inseat 15 Culture Pr oc&ulmgay 2007
[Bulletin No. 15555]. Texas A & M University, Texas
Agricultural Experinment Station, College Station, TX
1987). Construction of reconbi nant Bacul ovirus

trangfer \ . cofli Ng_T pfg thg  Neoulrgf orygang
catal ytic 3 of human P1B, but wijt hout the

car boxy-ter ydr ophobi~s regi om (corregpondi ng to
1-299 aa) i hed by ynerase chain 20 reaction

vig prinmefs wi{h attachedjclonipg sites|and|suitiable

c t enpl ai nabl e forjexafpleifrom
i nvitrogen) N cloned intp bacul oyirus
exjpr essi o (Amer sham Ppar maci a|Bi otlech.|). The
r econbi nant ba ul oviruses{were | prepared wthh the aid
of| the Ba¢-t o- aculov rus expression sysgtem

- ( rrab S BRE-The—gepe—was—gtpred o
t e "pFASTBAC prk§ﬁ1d 25 (5%ta ﬁabl fr Life

Fesul tjng pllasm g was transfofrnmed
OBAC Escherjichip coli cells
i fe Technol ogji es) After
ntibiotic selectjon,|the

Technol ogl es
into conpetle
(gbt ai nab

trlansposi ti

r gconmbi na DNA was islol atped from seledqted E
cali_—caol ohi en used forl thel transfecti on of
Sfi92¢ nsec The vills parlic|B ipHtheH |H
super nat a S @npllfled three fines upijto a
30 viral vol yme of 500 m] 46| 25 January 2007

BY Producti conbi nant prjot ei n: Bacul gvi rus

i nf ection m spijnner cqulture of Sf9 celil s was
egsenti al out ias described by Sugmerg and
Smth (se Sf9 ceglls atf a density of 5 1-3 x
1Q6._cel ls pelleted by dentrjfughtion at [300.9

f 025 ni n supdr ndt antd wag ¥ enp¥ed| Hangltt he Kel | s
m*re resu I g-sensity df 1 X 10F cells/ni infa

128
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suitabl e reconbi nant viral stock (MJ 10). ﬁ#tfg

careful shaking at room tenmpasature for 1.5 h2> {3upay 2007
medi um was added in order to achieve a cell density of

1 x 106 cells/m. The cells were then cultured in the
suspension at 28C for suitable 10 periods after

pdsee nf edt i opC) Iulaﬁéégibﬁioh@ti ahd cpHpl et e
i Seby :

cegl-l extrlact i nf ecte cel ls: ter|the
pgstinfeqgti s dl i quots were Sjubj ected to an anhal y$i s
oft proteiln expressiion by; SDS-{PAGH and] Wes} er n| bl ot
anal ysi s.| Theicel l ul ar fractignatijon s carried out
ag 15 degcrifb (Ctom i sh, W [and [Kenngedy, | B. Bi oclhem
Phar macolj. f 777-1785 1996) . [Conp| et e} cel

extracts [wereyobtained froml |m aliquots pf the
infected | Sf9yeell ¢ after certjain iti mes poptinfectifon.
The pellated cellsi(300xg, 5 -min) shed{onceé in

phaddphat d- buife Hal | ne“\@g},ﬁ re dHi n| B0 Al
off wat er jang Ipt ed py T dpeat e i ng/ t hawi ng.
Prnotei n don& Fatiions were deterni h 20ithejaid

offt the Brjadf ofd nethod anhd bowvi ne pum h as

standar d. ocedure: A)j Dep atipn of a
phosphopegpt | s asspy i s |base rel ease| of
phosphat ¢ bnsensus substr 3 ide R5 which
i $ detecte nanonpl ar goncgntrdti on| range by
the mal aghi en/ ammpni um|{nol ylbdatle net hod
(Lanzett g varezi 1. J1 Reainach, B S .. |Candia,
Ol B1 Anal H00: 9@7\ H o719 ddapted fpH the
mcrotiter [ ormat] “Fhe |[dodgcat r|i sphosphppepti de
TRDI YETDYYRK (B ot | end, |Colf ogrie) |[corrlesponds to af no
acids 1142-11 of { t he cjtal ytji c domai|n of | the|insulin
receptor {30 i st (aut o) phosphorl ated on| tyrpsi ne
resi dues |11 15p and {1151. {The | reconbi phant | hPTP 1B
was dil ufed h assay buffer (40 |mM Tris/HC, | pH 7. 4,
1| mvi

132 H H H H H H H

133




EDTA, 20

1000- 1500 nnol / m n/ ny of pro#éin

nmM DTT),

equi valent to an activity of

portion) then preincubated (15 mn,
absence or presence of

desired concentration (fnal

g5_lanuary_2001__2&@nav )
(Bdsay buffe To|&tart

Lh_a tota

300)

in the
in the

test substance (5 1)
concentration of DVSO 47
val unme of 90. |

and (a 20 Al 25 January 2007

wg&)ﬁ%ﬁﬁosaﬁbr)&htl
reaction| ept f de subseratg (10{1, pre

30C) was| added-to the preincubated|enzynme pyepafation
W th or W thout test subgtance {(final concentrati
0.2-200 ttM and the incubation wasjcont

The reactig x$ stopped|by 5 gddi ng 10(

mal achi tie o hydr ochl ori de (|0. 45P4 3

anmor i i umotypeat et et rahydrate {(4. 20 i n

part) and 0..5Pa.Tween 20 as stagp so| ution

i-ncubatijon at' 22C for 30{m n tq devel op
abserption—at—650rFan—whis—det-ari-npd—ustpg
nﬁérotiter E&are r eagder ﬁblecgﬁgr V|cé%).

and bl an asured|in trifplicate.

activity ated as 10 nanonpl es

phosphat and ng|of protein wti

phosphat dard. The inhibit})on ¢

reconbi n B by test sulpstances

as a per t he phosphatase [cont

val ues { i cant | agreefent mith

four-~—patta ont+neal | ogistic lregr gn—c¢

i%SB) d anitrJHhenyII%hoé%hal@Z T s a?éay
i s based ange i p absofption of |the

non- physi substrpte pqnitrjophenyl phosphate
during g gi ve nitrophenol| undér stjandafd
condi ti ¢ons , NK} Dltz, C|D, Fischer, E H
J. Biol. . 67316737, |1988; Burke |T.R | Ye,
B., Yan| } , g, SM, Jiaj Z. G, Chen, {L., Zhandg,
Z. Y., Bar d, D. |20 Biochem siry 35: 15989-|1599¢,
1996) . The_jLnhi bitjors are pipefted jin suitalle

di lution

139 H 09" i H H H H H
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into the reaction m xtures which contain 0.5-5

p- ni trophenyl phosphate. Theasfol | owi ng buffer%5 {mspay 2007

used (total volune 100 I): (a) 100 nM sodi um acet ate

(pH 5.5), 50 MM Nadl, 0.1% (wv) bovine serum
Theaddbitrity of the colupoings stak tested, as JolldAWDTT, 0.4 M EGTA and

1 mM EDTA; (b) 50 mM Hepes/KOH (pH 7.4), 100 nM Nad ,

25 0.1% (w v) bovine serum al bum n, 5 nM gl ut at hi one,
Enz3mizik E%Eﬂ_sﬁféﬁls]fof‘&étéﬁﬁénﬁuﬂ_ﬁ% bPAGhdPRa@S started by

addi ng enzyne and carried out itnnmcrotiter plates at

25C for 1 h. The reaction was stopped by addi ng 100
term

lt] of 2 OH.. The enz ctivit e
Theypmibuats Ff e Ramiln L gfest Feteoior Hst sorthatic-iitog sHiec in an in
vitré Qk$a§C ThO Rz Péﬁﬁ@fl@ﬁ R Rd Eﬂ&n{aﬁ& o? WRSIRNC 3 @Bfed out as
of p-nitrophenyl phosphate. R results were
follewpr essed as percentage of the control by conpari ng
the anmbunt of p-nitrophenol formed in the test
subst ance-treated sanples (nnol/mn/ng of protein)

Obtuvnirlz thdénzafR ataﬂhohhe untreat ed sanpl es. The average
and the standard devi ati on were cal cul ated, and the

A) Celbouleues were determined by regression analysis of

theg | beﬁﬁ:?‘r— Spgt%pttérg ?rug{p eﬁﬂ%ﬁg rt])gqlg:b élgtal%gblg %?\é'ggmtnp §Blia) arg cultured

Bi dd G@.ce’alsup;ﬁémmtéd/mEﬁLun‘l Gibéb- BRXE;;:;?LI (>8Reat-thadtlvdied fetal calf
8. gerum (GZ bco- BI%]?) in spinner flasks at 28°C in accordance with the protocol of
Summers and Smith (A Manual for Methods for Baculovirus Vectors and Insect
Culture Procedures [Bulletin No. 15555]. Texas A & M University, Texas Agricultural

Experiment Station, College Station, TX, 1987).

Construction of recombinant Baculovirus transfer vectors: cDNA coding for the
regulatory and catalytic domains of human PTP1B, but without the carboxy-terminal
hydrophobic region (corresponding to 1-299 aa) was cbtained by polymerase chain
reaction via primers with attached cloning sites and suitable cDNA templates
(obtainable for example from invitrogen) and then cloned into baculovirus expression
vectors (Amersham Pharmacia Biotech.). The recombinant baculoviruses were
prepared with the aid of the Bac-to-Bac baculovirus expression system (obtainable
from Gibco-BRL). The gene was cloned into the pFASTBAC donor plasmid
(obtainable from Life Technologies). The resulting plasmid was transformed into
competent DH10BAC Escherichia coli cells {obtainable from Life Technologies).
After transposition and antibiotic selection, the recombinant plasmid DNA was
isolated from selected E. coli colonies and then used for the transfection of Sf9 insect
cells. The virus particle in the supernatant medium was ainpliﬁed three times up to a

viral stock volume of 500 ml. .
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6 48.0 7 7.9 859 96.3 105.3 11 6.2 12 >80
13 >80 14 2.77 5 It is evi¢ent fromthe tabI%ﬂ"ﬂlﬁﬁalryzoo”r
the conpounds of the formula | inhibit the activity of
phosphot yr osi ne phosphatase 1B (PTP1B) and thus are
Very suitable for lowering the blood glucose |evel.

are therﬁfore suitable in particular for the

Vﬁtgﬂmﬁﬁ’d Il 10 di abetes, of insulin

r eﬁ'aéh@ﬂﬁ%amﬁfm&y &td fFUOdfﬁT@p@tﬁler @ﬁltﬁr@ 8f S‘@tc@hQWa@ essentially carried
syndrone/ syndronme X, of at hol ogi cal obesity and for

wegttes desmibed by Summernandesmith G@npbnmblssf%f:eliwé afdgniiyIo4
I it b . th [ nhi ki ti
e L R

- bl qadrpHRes Lﬂrﬂ,th@&émrva&@}e@ﬁ%sh&ed iy skhastdans wf’fcenhml ina
i Mmmune system autoi nmune i seases, all ergl ¢ di seases

s ushitahle, reqiq;fnblga(lgn‘p]abstocg(s(M\(ﬁhl O)aAftmqamfgl shaking at room temperature
gogg%la E{‘egfl Pedi@ W29 Q@Jeﬁ%n §1‘de§L ?0 2[%51%!‘?'6]; aﬁlﬂﬁ

as cancer seasgs w th

o ed utCId célls/al) he @skriwerp rthIﬁhLUIllltum 1@fheg§hqymb10ﬁa628f(3for suitable
hor mones or cyt okines, which induce the rel ease of
br B&#adp aft ﬁfégtm“rhe conpounds are al so suitable for
the treatnent of disorders of the nervous system such
as, for exanple, Al zheiner's or nultiple sclerosis.

C) C’Ehﬂa::ﬁmmi@nm ardecoaipisc cdhémbiseaf irlfectechﬁfgt eedlat ment  of

t{bmggaglsrg%lﬁ\{l\ezlﬂlq%g{srwere su Jecte fto aﬁsé}/lglglsg 0% protein expression by
SDS~PAGE and Western blot analysis. The cellular fractionation was carried out as
described (Cromlish, W. and Kennedy, B. Biochem. Pharmacol. 52: 1777-1785,
1996). Complete cell extracts were obtained from 1 ml aliquots of the infected
Sf9 cells after certain times postinfection. The pelleted cells (300xg, 5 min) were
washed once in phosphate-buffered saline (4°C), resuspended in 50 ul of water and
disrupted by repeated freezing/thawing. Protein concentrations were determined with

the aid of the Bradford method and bovine serum albumin as standard.

Assay procedure:

A) Dephosphorylation of a phosphopeptide:
This assay is based on the release of phosphate from a consensus substrate peptide
which is detected in the nanomolar concentration range by the malachite
green/ammonium molybdate method (Lanzetta, P.A., Alvarez, L.J., Reinach,
P.S., Candia, O.A. Anal Biochem. 100: 95-97, 1979) adapted for the micro_titer plate
format. The dodecatrisphosphopeptide TRDIYETDY YRK (Biotrend, Cologne)
corresponds to amino acids 1142-1153 of the catalytic domain of the insulin receptor
and is (auto)phosphorylated on tyrosiné residues 1146, 1150 and 1151. The
recombinant hPTP1B was diluted with assay buffer (40 mM Tris/HCI, pH 7.4,1 mM
EDTA, 20 mM DTT), equivalent to an activity of 1000-1500 nmol/min/mg of protein
and (a 20 gl portion) then preincubated (15 min, 30°C) in the absence or presence of

test substance (5 pl) in the desired concentration (final concentration of DMSO
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49 25 January 2007 as, for exanple, depression

anxi ety states, anxiety neuréses, schi zophreni& Japggry 2007
the treatnment of disorders associated with the
circadian rhythmand for the treatnent of drug abuse.

* Th&fe max. irpaltdital ivohmid of 99uil i sshyebifar). loestarhthe tepibspHogdption

i ST e BT RR AR L) LB SHrL Rt Gl A sted e

sKipbin@ibaes ess agﬁreﬁa{r@t'i&i WhthTBE BRIt 3R substikéd ik E@ns@atration
and coses. 5 January 2007 The preparation of

sofeg- ard ﬂ@ igbationhwes dontidesdsor 1 beTlsiucactivg wasstopped by

th t he f d

anATBoa0Y §! TR e S briog MR Spp Bt T
ainindnlun@n@yﬁdz&@tletﬁh)ﬂfat@m 19214 b 0oHO,5- ﬁb’ﬂrﬂ)r OTS%/Tween 20 as

bromde (30 g, 0.128 nol) in acetonitri 250

10 siepgelytion P‘aft@ onarbreen B122Raed rpmro :glqujop the :EQ@T ,qu: §bsorptxon
{
1 o B0 (3 Al RO L o TSI plofe R [ifheoth RLidk0).

I eShifiples hsd Blahky weke\Whdaburddth thibliefte. THRETPOBakH ity wanchlculated as
the solid |s flltered off and washed with a little.

i s BEEAFAT ibsetes Rhopghate Rar pap anqglg\qfé)p'(gemz@t}&]got@ssw@osphate
OS5 tandard. The inhibition of the recombinant hPTP1B by test substances was

calculated as a percentage of the phosphatase control. The ICsp values show significant

agreement with a four-parameter non-linear logistic regression curve.

B) Cleavage of p-nitrophenyl phosphate:

This assay is based on the change in absorption of the non-physiological substrate
p-nitrophenyl phosphate during cleavage to give nitrophenol under standard conditions
(Tonks, N.K., Diltz, C.D:, Fischer, E.H. J. Biol. Chem. 263: 6731-6737, 1988; Burke
TR, Ye, B, Yan, X.J., Wang, S.M,, Jia, Z.C., Chen, L., Zhang, Z.Y., Barford, D.
Biochemistry 35: 15989-15996, 1996). The inhibitors are pipetted in suitable dilution
into the reaction mixtures which contain 0.5-5 mM p-nitrophenyl phosphate. The
following buffers were used (total volume 100 p): (a) 100 mM sodium acetate (pH
5.5), 50 mM NaCl, 0.1% (w/v) bovine serum albumin, 5 mM glutathione, 5 mM DTT,
0.4 mM EGTA and 1 mM EDTA,; (b) 50 mM Hepes/KOH (pH 7.4), 100 mM NaCl,
0.1% (w/v) bovine serum albumin, 5 mM glutathione, 5 mM DTT and 1 mM EDTA.
The réaction was started by adding enzyme and carried out in microtiter plates at 25°C
for 1 h. The reaction was stopped by adding 100 pl of 0.2 N NaOH. The enzyme
acﬁvity was determined by measuring the absorption at 405 nm with suitable
corrections for absorption of the fest substances and of p-nitrophenyl phosphate. The

- results were expressed as percentage of the control by comparing the amount of
p-nitrophenol formed in the test substance-treated samples (nmol/min/mg of protein)
with the amount in the untreated samples. The average and the standard deviation were

~ calculated, and the IC50 values were determined by regression analysis of the linear

~portion of the inhibition curves.
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\W ~\ OFI F O-N+ ON+/ Il Il 0 0 20 The_ sodi um
salt of the sulfonic acid 1 ¢85.19 g, 0.1368 ndpnpary 2007
i ntroduced into POC13 (430 m), and then PCl15 (28.78

g, 0.137 nol) is added. The m xture is heated under
reflux for 5 h. For workup, it is concentrated in

yp,, and the residue is poured into ice/water. The
Tabﬁ%ﬁ?@ﬁlcg}ra&g‘ﬂ@f separates out as a pale yellow solid,
which is filtered off. 51 25 January 2007 Yield: 30.3

g 8"l \SS\NH2 OO FI FO-N+M ON+ 00 512A
“solution of the sulfonyl chloride 1 (30.3 g, 0.12 nol)

HATCH2EE2 {42511 ) is added dropwise 10 to
§LoETAT]

EX.co d anmonia (90 nil, 1.2 nol) at RT. The

1 mxtpge 1S stirred at RT for 20 h and then acidified
tolpH 1 with HH (1N). The organic phase is then

2 di s27.Bl ed of f under reduced

3 8.8

4 6.2

5 159

6 48.0

7 7.9

8 5.9

9 6.3

10 5.3

11 6.2

12 >80

13 >80

14 2.77

It is evident from the table that the compounds of the formula I inhibit the activity of
phosphotyrosine phosphatase 1B (PTP1B) and thus are very suitable for lowering the blood
glucose level. They are therefore suitable in particular for the treatment of type I and I}

'_diabetes, of insulin resistance, of dyslipidemias, of the metabolic syndrome/syndrome X, of

pathological obesity and for weight reduction in mammals. Compounds of the formula I are

also suitable, because of their inhibition of PTP1B, for the treatment of hyperglyceridemia,

‘high blood pressure, atherosclerosis, dysfunctions of the immune system, autoimmune

diseases, allergic diseases such as, for example, asthma, arthritis, osteoarthritis, osteoporosis,

proliferation disorders such as cancer and psoriasis, diseases with reduced or increased

- production of growth factors, hormones or cytokines, which induce the relcase of growth

hormones. The compounds are also suitable for the treatment of disorders of the nervous

system such as, for example, Alzheimer’s or multiple sclerosis. The compounds are also

suitable for the treatment of disturbances of wellbeing and other psychiatric indications such




pressure, during which the reaction product sepayates

out as a pale yellow solid. ¥he reaction pro anpry 2007
then filtered off. Yield 25.01 g (89.4%. 15 OSAH2
O (\VF\V O O-N+ ZN/ N O H 11 02 20

as, foir gxammple.depregsides endety Sthtes, apxi@B ndagoses, SCDlzﬁﬂlrnmla) for Bie treatment
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distilled off in vacuo, the residue is mxed with
disaxagre Anflapgpatians, ague T gmentatigrofithg skis, dispaders obsteroidyactabolism,
t acted several tines with
ﬂmﬁ&gﬁggﬁgﬂépﬁé%% The 52 25 January 2007 conbi ned
organi ¢ phases are dried (Na2SO4) and the solvent is
distilled off under reduced pressure. The remaining
residue is stirred with alittle cold isopropanol, and
the reaction product is then filtered off. 5 Yield:
20.8 g (91.3%.




O SO\\ NSO 02N JICNHHN H 535 ng of the nitro
conpound are dissolved in 1080 of methanol / THF anuary 2007
m xture (1:1), and 10 5 nol % Pd (10% on acti vat ed
carbon) is added. Hydrogenation is then carried out

Thevprepardtiodr afgemei axampleg ds deperibed imndeggibbelaw uandathe rod@mcompounds of
e rature until drogen upt ake ceases (reaction

the %Olr‘irﬁrlgﬁ‘ Ivets Pbtﬁlﬁ‘l‘ad\%ﬁ%%%lfg’f he catalyst is filtered off
through Celite(r)Ofiltration aid, and the filtrate
I's concentrated under reduced pressure. The oily

- Expeowentakpars stirred with a little diethyl ether,
filtered off, washed with n-pentane and dried in
vacuo. 15 Yield: 397 ng (86% of theory) goo 0 S O |
11\ O 11 Il RNHO /~O~NN1 /8% HH 20 368 ng (2
nmol ) ob the ami ne prepared aboveW di ssolved in 30
m of .aPf. THE and, while stirrimy at room
tenperature, 250 Al of ethoxycanborfl isothiocyanate
are_added:-F The mixtyre is thepsstirFed at room
te era ure for 4 h. For work e solvent is

o_rempvediunder reduced pr@Ssyrk e oily residue is
Ntirred with 25 diethyl efNier,~and the reaction

Broduct is filtered off. g

A solution of (2-fluoro-5-nitrobenzyl bromide (30 g, 0.128 mol) in acetonitrile (250 ml) is

10  added to a solution of Na,SO3 (27.36 g, 0.128 mol) in H>O (375 ml), and the mixture is stirred
at RT for 24 h. The solvent is distilled off in vacuo, the residue is stirred with 100 ml of
isopropanaol, and the solid is filtered off and washed with a little isopropanol and diethyl

ether.

15 Yield:28.15 g

“ O N _CI
S 8”7
N AN
0 0
F F
O+ (o N
N N
| I}
0] 0]

- 20 The sodium salt of the sulfonic acid 1 (35.19 g, 0.1368 mol) is introduced into POCI;
(430 mi), and then PCls (28.78 g, 0.137 mol) is added. The mixture is heated under reflux for
-5 h. For workup, it is concentrated in vacuo, and the residue is poured into ice/water. The

reaction product separates out as a pale yellow solid, which is filtered off.




Yield 613 ng (97% of theory), beige crystals 53 25
January 2007 OS |1 S.OS O b1 Il /[~ J~ N \\(0?)Japugy 2007
ONN~O HHHHNNHH 504 ng (1.6 mol ) of the
carbamate are suspended in 10 m of THE/ water (1:1)
Yieknd).3while stirring at roomtenperature, 3.2 nml 3.2
(nmmol ) of 1 M aqueous NaOH are added. The 5 reaction
m xture is stirred at roomtenperature for 5 hours.
For wor kup, the volunme is concentrated to approx. 1/3
of the original under reduced pressure, and the
reactiQO rq';lxture is adjusted to @U G'H y addi ng aqueous
2 N HCO gsolution, whereupon the }§‘§ i ng thiourea
sl owl ¥ separates out in the fornfofl pal e beige
crystal s. l;l'he reaction 10 produgt iQ filtered off and
h water—=Yi el d 00 EAaof t heory) 15
1: S1 SOO HN.N. O~ NNO 2 HHHH
Y .3 mmol) of the ®hia re dissolved in 5 n
f abS. ethanol, and 85 rTg”(O.S mml) 20 of
-(trifluoromet hoxy)phenacy brom de are added. The
reaction mxture is 5 hours under reflux of the
5 sol vent

A solution of the sulfonyl chloride 1 (30.3 g, 0.12 mol) in CH3Cl; (125 ml) is added dropwise
10 to concentrated ammonia (90 ml, 1.2 mol) at RT. The mixture is stired at RT for 20 h and

then acidified to pH 1 with HC1 (IN). The organic phase is then distilled off under reduced

pressure, during which the reaction product separates out as a pale yellow solid. The reaction

product is then filtered off.

Yield 25.01 g (89.4%).

15
\\,-NH,
A\
0
F //o
3 - N
0_ .+ o]
N O,N ﬂ
0
1 2
20

Diazabicycloundecene {34.1 g, 33.42 ml, 0.22 mot) is added to a solution of compound 1
(25 g, 0.107 nlolj in DMF (1 L) at RT, and the reaction mixture is stirred at 130°C for 2 h.
The solvent is then distilled off in vacuo, the residue is mixed with water (400 ml), HC1 (2N,
400 ml) is added, and the product is extracted several times with dichloromethane. The
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for workup, the solvent is renoved under reduc%d
pressure, and the residue isspurified by January 2007
chromat ography on silica gel (15 - 25 ; from Merck)
with ethyl acetate/n-heptane, mxing ratio 1.1, as
comivnigd argphaplasede dried N#SOrpndatie S6lvt tshdisilleyl offdnder reduced
prefte T87 TITINE TN Tppirc v iy coll sqR DB e reation
proditt Wh&Drifkdieq pEani ngs are 10 R, R2 independently of
one another H, aryl, COOH, ({ -C6)-al kyl ene- COOH,
COQ(C, -Co)-al kyl, (d-C6)-al kyl ene-COQ( C1-C6) -al kyl,
. (- nalbkyl, (C - C6)-al kyl, (C2-0C6)-alkenyl,
Yle%gig'%(?gﬁl{ I ene-aryl, heterocycle, (Cl-0C6)-
al kyl ene- heterocycle, CF3, OCF3, CN, (CH2)1.6-0H,
O (d-06)-alkyl, CO(C- C6)-al kyl, -C(O O al kyl,
RO)GRI 0), where the : di/@l s and 15 the
ycl i $ d one or nore
by E~/ , Br, (CH2)O -CB}y al kyl
N )-aIH<enyI, ( C2- C6) HaNkynyt”, , 3,
N(R9) (R10), pi peridi none, piperazine, piperazinone,
N-(d - C6-

535 mg of the nitro compound are dissolved in 100 ml of methanol/THF mixture (1:1), and

5 mol% Pd (10% on activated carbon) is added. Hydrogenation is then carried out with
hydrogen in a hydrogenation apparatus at room temperature until hydrogen uptake ceases

(reaction time: 1 h). For workup, the catalyst is filtered off through Celite® filtration aid, and

. the filtrate is concentrated under reduced pressure. The oily residue is stirred with a little

diethyl ether, filtered off, washed with n-pentanc and dried in vacuo.

Yield: 397 mg (86% of theory)

I
=
§LY
o "o
o
o
=
o
o’ "o

368 mg (2 mmol) of the amine prepared above are dissolved in 30 ml of abs. THF and, while

stirring at room temperature, 250 pl of ethoxycarbonyl isothiocyanate are added. The mixture

is then stirred at room temperature for 4 h.

For workup, the solvent is removed under reduced pressure, the oily residue is stirred with

diethyl ether, and the reaction product is filtered off.

Yield 613 mg (97% of theory), beige crystals
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al kyl ene) pi perazine, N-(C 1 -C6-alkyl ene) pi per azi none,
mor phol i ne, thionorpholine, SNO2, CN, O (d - CGSQHRWZOOF"
S(Oo_2-(d-C6)-al kyl, SO2 20 N(R9) (R10),

CO (G -Co)-al kyl, -COOH, (d-C6)-alkyl ene- COOH,

000( C,- -al k C C6b al kyl ene- COQ( G - C6) - al kyI
(C3-Gjo) - ¢ cI 048 phe ,  Where these /,0
per din Az e ?m perazi none, N-(Cl / SN
I enﬁ)jpr pHr azime, I‘H C6- al Kyl € kyl ene) pi per o]

nDrphoI thronDrpholrne and phenylrrngs
substituted one or nore tines by F, d, 25 Br,
(CH2) 0o_20H, COCH, CN, N2,

50411% §1@mﬁ@l)’ oH thy karb%ht@aﬁe%sﬁg%@i(nkw I;‘II of THF/water (1:1) and, while

NH O (d - C6) - al kyl ene-'N
st1mt(gg@;ar(ug1en@@}*atmek§ R ml-3 2rmgel)-of 41N pijucoasBlaO8CES added. The

5 January 20 H (G -0C6)-alkyl,
reac AR Rt 8 TapRetRbepiity s Buity (G 2l byl eme
het erocycle CO (Cl-C6)-al kyl, where the aryl and

heterocyclic radicals may be substituted one or nore
For piopa®, the valungg is copeeniratpd teanpEed 3 ofttnopyigigal under reduced pressure,

o SO s SRy B B P o

the tRting (iR FRbvy, seﬁdate@a(xt@h ﬂ%ﬂmﬁlolfjéhle beige crystals. The reaction
(Cl-Co6)-al kyl ene- COOH, ,
prodem% %?fgafé‘fanﬁ(‘@shﬁ%wﬂér“@ﬁfene CON( R9) ( R10)
Co(C - Co) - al kyl, 10
(Cl-GC6) - al kyl ene-CCIXCI -C6) - al kyl,
Yiel$p W) mgd 77 %l of@gorpl kyl , S(0)2- N(R9) (R10), CH20H,
CH2OCH3; R6, R7 independently of one another H F, d,
Br, (C-C6)-alkyl, cyclopropyl,
tetrafl uorocycl opropyl, difluor ocycl opropyl; or. 15 R6
and R7 toget her form t he group =

Example 1:

S L S -0
/lL /Ejj 5 — /’/'\\ /@j\’ S
H,N" N N © CF,0 N~ N N O

H H H

73 mg (0.3 mmol) of the thiourea are dissolved in 5 ml of abs. ethanol, and 85 mg (0.3 mmol)

of 4-(trifluoromethoxy)phenacyl bromide are added. The reaction mixture is 5 hours under

reflux of the solvent

for workup, the solvent is removed under reduced pressure, and the residue is purified by

chromatography on silica gel (15 —~ 25 p; from Merck) with ethyl acetate/n-heptane, mixing

ratio 1:1, as mobile phase.

Yield 79 mg (61% of theory)




R8 H, CH3, CF3, CH20H, RO H, (C-C4)-alkyl; 20 R10 H,

WQ 200392285ky| ; or R9 and RI Osfior m t oget her wi TR 067847
atomto which they are bonded a 3-9 nenbered ring
system 25 and the physiologically tolerated salts
thereof. 2. A conpound of the formula | as clained in

Clagngi m 1, wherein the neanings therein are 30 Rl aryl,
(C-Co6)-al kyl, (C2-C6)-al kenyl, (Cl-0C6)-alkylene-aryl,
het erocycle, (Cl-GC6)-alkyl ene-heterocycle, CF3, OCF3,
CN, (CH2)I.6-0H, O(Cl-CB)-alkyl, CO(d-Co)-alkyl,

1. C(O O ahkypinpotiddd, theONnRB) I R10) , where the aryl
radi cal s and the heterocyclic radicals may be
substituted one or nore tinmes by 56 25 January 2007

5 F, d, Br, (CH)0 20H, (Cl-C6)-alkyl, (C2-0C86)-alkenyl,

(C2-C6) -al kynyl, CF3, OCF3, N(R9)(R10), piperidinone,
pi perazi ne, piperazRione, RACl - C6-

al kyl ene) pi per azi ne, - C6- al kyl ene) pi per azi none,
nor phol i ne, thio- norphol \ne, NO2, ,
O (C-0C6)-al kyl, S(OWYxR- -C6) -al kyl, 5

SO2- N(R9) (R10), CO (Cl-({6)-al kyR4¢ REOCH,
(Cl-C6) - al kyl ene- COOH,

( Co- 06) - al kyl ene - CIREC a0 cycl oal kyl ,
phenyl , where these piperigd p'iperazi ne, :
pi perazi none, N-(Cl-CB)- aDkyl€neNpi g&razine,

N- (Cl - C6- al kyl ene) pi per aggnone, nor phol i ne,
I

in which the meanings are

10 R1,R2 independently of one another H, aryl, COOH,(C,-Cs)-alkylene-COOH,
-COO(C;-CG)-alkyI, (C1-Ce)-alkylene-COO(C,-Cg)-alkyl, (Ci-Ce)-alkyl, (C;-
Cs)-alkyl, (C,-Ce)-alkenyl, (C1-Cg)-alkylene-aryl, heterocycle, (C1-Cg)-
alkylene-heterocycle, CF3, OCF;, CN, (CH,),5-OH, O-(C1-Cg)-alkyl, CO-(C)-
Ce)-alkyl, -C(0)O-alkyl, COOH, CON(R9)(R10), where the aryl radicals and

15 the heterocyclic radicals may be substituted one or more times by F, Cl, Br,
(CHz)020H, (C;-Cg)-alkyl, (C3-Cg)-alkenyl, (C,-Cq)-alkynyl, CF3, OCFs,
N(R9)}R10), piperidinone, piperazine, piperazinone, N-(C;-Cg-
alkylene)piperazine, N-(C;-Cq-alkylene)piperazinone, morpholine,

_ ~ thiomorpholine, NO,, CN, O-(C;-Cg)-alkyl, S(0)o2-(C;-Cg)-alkyl, SO,-

20 ’ N(R9)(R10), CO-(C;-Cg)-alkyl, -COOH, (C,-Cg)-alkylene-COOH, COO(C,-
Ce)-alkyl, (Ci-Ce)-alkylene-COO(C;-Cg)-alkyl, (C3-Cio)-cycloalkyl, phenyl,
where these piperidinone, piperazine, piperazinone, N-(C,-Ce)-
alkylene)piperazine, N—(C1-Cﬁ—alkylene)piperazinone, morpholine,

_ -thiomorpheline and phenylrings may be substituted one or more times by F, Cl,

25 | B, (CH,)o.20H, COOH, CN, NO3, -O-(C;-C)-alkyl,-NH-O~(C,-Cé)-alkyl,
-(C0O)-NH-0O-(C,-C¢)-alkylene-N(RI)R 10}, -(CO)-(C;-Ce)-alkyl, -(C1-Cg)- |
alkyl, CF;, OCF3, N(R9)(R10);
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t hi onor phol'i ne and phenyl ri ngs may be substituted one

or more tinmes by F, O, 10 Brss (CH2)0 20H, CoOOK Jaomary 2007
NC2, -O(CI-OG)-aIkyI,-NH-O(CI-OG)-aIkyI,

(CO-NH O (ClI-C6)-al kyl ene- N(R9) (R10),

-(CO-(C-Co)-al kyl, -(Cl-C6)- alkyl, CF3, OCF3,

E\IE]RQ)C%) k%%r@‘&@rcﬁ&%%@ﬂ £(Ryrpryl JCi-Co)-alkylene-
(Q-6) h&bﬂ@!&ﬁ@@o %ﬁ ‘%@ ~fioke ﬁllei‘é){_',lfl ’an((l %tex%@%'clﬂ:l rg?' l:als may be

(C2-Co6) - al kenyl, al’kyl ene-ary het er ocyc
(Cl - CB) S@SRW@W@mmmis by F,GBB Br, O@3Ce)@ﬂkyl COOH

-(CH2) | Cﬁéﬁi CO- (Cl - 08) - al kyl ,
oo ez apg)ﬁ &g}f—]&% RELO) where the aryl
radi cals and the heterocyclic radicals nmay be
substituted one or nore tinmes by F, d, Br,
R4,R3H2) 0- mdependentlycsjong argther I@@L@ﬁ&n 4 kEayalkyl, CF3, OCF3, NO,,
(C2- CB) , RL
pi peri dNﬁéél?gﬁmBi %ISI?OCEIFC's Cﬁ%ﬁ% dﬂ%ﬁﬁ%ﬁ@ 9%3‘(99056 (C-Ce)-alkylene-
al kyl enéO)p)}nQICaN(Hﬂﬁ)(RINi ((Ch Gf}iiamwéw QJEEN(RWIW ITO0E,-Ce)-alkyl,
nmor phol t hi o- ol i ne
O B el e B ¢ ey S e Ci-Co)-alkyl, S(O) NRINRI0),
SO2- N( ROy R00 1 Cl -C6) -al kyl, - COOH,
(Cl - C6) - aé(gi]ﬁae:ne- ., -COQ(Cl - CG) al kyl ,
(C - 06) al kyI ene- COQ( Cl - C6) - al kyl CS cl Ocycl oal kyl ,
al (CI al kyl ene- aryl
R6, Ry & htpegiatly s e il . FLIS BSogn it Sifrionit
0O (O -(B) byt R‘liﬂd%'i_’ g E@W%@t |y of one
anot her H, J%lc opby L O%}E P CF3, OCF3, NC2,
R6 aud RY) togathyr, fo@mthe@r()@ —CH) al kyl, CO (Cl-08)-al kyl,
COOH, (ClI-C6)-al kyl ene- 0O0ON, C(]\I( R9) ( R10),
(Cl-C6)-al kyl ene- CON(R9) (R10), COQ(Cl -Co) -al kyl,
R8 (Cl - 06)Ha$ﬂi [lcgec Cl - C6) - al kyl
S(0)o_2-(Cl-C6)-al kyl, S(0)2- N(R9)(R10), CH20H,
CH2OCH3;
R9 H, (C[-C4)-a1kyl;
R10 H, (C1-Cy)-alkyl; or
RY9 and R10 form together with the N atom to which they are bonded a 3-9 membered ring
system;
and the physiologically tolerated salts thereof.
2. A compound of the formula I as claimed in claim 1, wherein the meanings therein are
R1 aryl, (Cy-Ce)-alkyl, (C2-Ce)-alkenyl, (C;-Ce)-alkylene-aryl, heterocycle,

(Cy-Ce)-alkylene-heterocycle, CF3, OCF3, CN, (CHy);.-OH, O-(C,-Cq)-alkyl,
CO-(C1-Ce)-alkyl, C(O)O-atkyl, COOH, CON(R9)(R10), where the aryl

radicals and the heterocyclic radicals may be substituted one or more times by




57 25 January 2007 R6, R7 independently of one

another H, F, O, Br, (G -Csf6al kyl, cycl oprop$January 2007
tetrafl uorocycl opropyl , difl uorocycl opropyl; or R6

and R7 together formthe group =CH2; 5 R8 H, CH3, CF3,

CH2OH,  FrEL By, (CB20000F, 601 G):alkyl, RO dHalkeyl; @)y Catakgnyl, CFs,
or { oet er wwth the N atomto i.C

Ther ar QEEERSKTg) & PR, Blperaon g L e

t he phyﬁkﬂbﬂ@ﬁ@@}ahmetNl(@q@g@q{ywejpspér%&ﬁf motpholine, thio-

conmpound of t f or mul laimed in claim1 or 2,

wher ei nmprpgokpa i §N, Ret(siGr)-adieyd KO)RA Got{erplkyl,

napht hy t
> napht hy$02 N@%g@ ﬁ r??j'aﬁl(é %&b‘f{’rggpggﬁsu s?el ?Qpé%
one or -TBID@((LL(D@&H@Y (Eu- -alkBene (@b@%% =@QHlkyl, C3-Cyp-cycloalkyl,
(G -C6)-al k CG) al kenyl, -al kynyl , CF3,
OCF3, NQIRQ)’]{F@GI)G thesgipprerid mOﬁ@méperﬁupfep@zramone N-(C,-Cé)-

R (o1 R pisthe NGy B R BRE RS, mbbhotine,
ts?lo;)gorthhmid hnlél@d phdnylrir@s (iEl- t@%bﬂitlktydi pne or more times by F, Cl,
10 G| Ca e CHRgoR COBERCN A0 Tr Gyl ehel BbA-(Cr-Co-alio,
- COO( Cl1- @()_)? RIKY.¢ cl((%}] a@}ene'mwﬁmg)e g@%;)) i, % aVEYLG,-Co)-

wher e eri di none,

- o-cycl oal ky
pl per azilkwd, Cly, @é_l’FazN(RQ)GRIO)

N-(Ci - C6) - al kyl ene) - pi perazine, N- (G -C6
R2 , H, aryl, COOH, (C,-C¢)-alkylene-COOH,-COO(C;-Cs)-alkyl, {C,-Cs)-alkylene-
15 COO(C;-Cg)-alkyl; (C1-Cg)-alkyl, (C,-Ce)-alkenyl, (C,-C¢)-alkylene-aryl,
heterocycle, (C;-Ce)-alkylene-heterocycle, CF3, OCFi, CN, -(CH,)1.6-OH, O-
{C1-Ce)-alkyl, CO-(C1-Cg)-alkyl, C{Q)O-alkyl, COOH, CON(R9)(R10), where
the aryl radicals and the heterocyclic radicals may be substituted one or more
times by F, Cl, Br, (CH,)o.,OH, (C;-Ce)-alkyl, (C;-Ce)-alkenyl, (C;-Ce)-alkynyl,
20 CF3, OCF3, N(R9)(R10), piperidinone, piperazine, piperazinone, N-(C-Ce-
alkylene)piperazine, N-(C;-C¢-alkylene)piperazinone, morpholine, thio-
morpholine, NO;, CN, O-(C;-Cg)-alkyl, S(O)o2-(C;-Cg)-alkyl,
- SO2-N(R9)YR10), CO—(C|-C5)-alkyl, -COOH, (Cy-Cg)-alkylene-COOH,
-COO(C-Ce)-alkyl, (Cy-Cg)-alkylene-COO(C;-Cg)-alkyl, C3-Cio-cycloalkyl,
25 phenyl;

R3 H, (C,-C¢)-alkyl, (Cy-Ce)-alkyiene-aryl, -C(O)-aryl, (C;-Ce)-alkylene-
heterocycle , CO-(C,-Cq)-alkyl;

300 R4,R5 independently of one another H, F, Cl, Br, (C,-C¢)-alkyl, CF3, OCF3, NO,,
N(R9)R10}, CN, O-(Cy-Ce)-alkyl, CO-(C;-Cg)-alkyl, COOH, (C,-Ce)-alkylene-
COOH, -CON(R9)(R10), (C,-C¢)-alkylene-CON(R)R10), COO(C;-Ce)-alkyl,
| (C1-Ce)-alkylene-COO(C}-Cg)-alkyl, S(O)o.2-(Ci1-Ce)-alkyl, S(O)-NRI)R10),
CH,OH, CH,0OCH;; | | | |
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30 al kyl ene) pi perazi none, norpholine, thionorp 5i ne 2007
and phenylrings nmay be substs7tuted one or nor

by F, d, Br, (CH2)o_20H, COOH, CN, N2, -0-

(C -06)-al kyl,-NH O (C1-C6) - al kyl,

-(CO-NH O (C1-C6) - al kyl ene- N(R9) (R10),

s 5 P ks L o P,

COOH, fowalal Ikyl, (C-
06) - al (k%tggga’rgo%&%rl-de) Akt ‘%&6) Sl |

(Cl - C8) - al kyl ,

R6 R@@qgeﬁlemrmbegmp =CHx O)-aryl, (Cl-08)-alkylene- 5

RE

RIOy (g

heterocycle, CO(Cl-C6)-alkyl R4, RS Hi R6, R7 H 10
RB H ROH (C-C4)-alkyl; RIOH (C-C4)-alkyl; 15
and t hemoys] oFogigell y toI erated salts thereof. 4. A
conmpound of the formufa I, as clainmed in one or nore
of clains 1 to 3, wherein the nmeanings therein are 20
o Rl phen¥II \/\%gr henyl may be substituted one or nore
tlrres by&C r’, (CH2)0- 20H, (C-Co)-alkyl,
(C2- C6) - al kenyl, (CZ Co6) - al kynyl, CF3, OCF3,
N( R9) (%Oéﬁ: 8 eri di none, piperazine, piperazinone,

¥ per azi ne, N-(Cl-Co6-
alkylene)plpera2|none, nmor phol i ne, thi onor phol i ne,
NO2, CN, O (Cl-C6)-al kyl,

RS9 and R10 form together‘_ with the N atom to which they are bonded a 3-9 membered ring

system,;

and the physiologically tolerated salts thereof.

arc

R1

A compound of the formula I as claimed in c¢laim 1 or 2, wherein the meanings therein

phenyl, naphthyl, thionaphthyl, pyridyl, where phenyl, naphthyl, thionaphthyl
and pynidyl may be substituted one or more times by F, Cl, Br, (CHz)o.2OH,
(C1-Ce)-alkyl, (C;-Cq)-alkenyl, (C;-Ce)-alkynyl, CF;, OCFs3, N(R9)R10),
piperidinone, piperazine, piperazinone, N-(C;-Cg¢-alkylene)piperazine,
N-(C,-Ce-alkylene)piperazinone, morpholine, thiomorpholine, NO,, CN,
O-(C;-Ce)-alkyl, S{(O)g.2-(C,-Ce)-alkyl, SO,-N(R)(R10)} CO-(Cy-Cg)-alkyl,
COOH, (C;-Cg)-alkylene-COOH, COO(C1-Ce)-alkyl, (C1-Ce)-alkylene-
COO(C,-Cs)-alkyl, C5-Cyg-cycloalkyl, phenyl, whefe these piperidinone,
piperazine, piperazinone, N-(C,-Cg)-alkylene)-piperazine, N-(C;-Cg-

. alkylene)piperazinone, morpholine, thidmorpholine and phenylrings may be

_substituted one or more times by F, CI, Br, (CH,),.,0H, COOH, CN, NO;, -O-
(C1-Ce)-alkyl,-NH-0-(C,-Cg)-alkyl, -(CO)-NH-O-(C,-Ce)-alkylene-
NRI)R10), (CO)-{C;-Ce)-alkyl, -(Ci-Cg)-alkyl, CFs, OCF3, N(RO}R10);
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25 S(Oo0_2-(Cl-C6)-al kyl, S2-N(R9) (R10),
CO- (Cl - CB)-al kyl, COOH, (Cl -88)-al kyl ene- COOH> January 2007
COQ(Cl-Co6) -al kyl, (C-C6)-al kyl ene-COQ Cl -C6) -al kyl ,
C3-d o-ﬁycl oal kyl, phenyl where these piperidi none,
R2 pi per azHn€1-@é)pdind ZC00He (CNCHalkdi)e-COOH, -COO(C,-Cg)-alkyl, (Ci-

al kyl eng).pi,per azj N-(Cl.- C6- al kyl ene) pi per azi none,
m)rpholl8 é%lgﬁﬁl?%ﬁ@%ﬁﬁpgﬁh%lk%nd phenyl ri ngs may be
substituted one or nore tinmes by F, d, Br,

(CH2) 0_20H, 30 COON, CN, N2,
R3 - (Cl - 3By (Gr&etalioCoCsbrkgsne-arikyC(0)-aryl, (C1-C)-alkylene-

-(CO - - @) cabkylene- N(R9) (R10) ,
-(cc))-'(\igt‘gﬁéb%%@%“ﬁ?“-b%lf%e)-al kyl, CF3, OCF3,
R4,MGRO) (RIP); ~ Rz H, (Cl-C8)-alkyl,
-C(OO0(Ca-c6)-alkyl, -(C1 -C6)-al kylene-C(O)-(C I
-C6) -al kyl, 000H, -(Cl-Co6)-al kyl ene-COOH, 59 25
R6. RFnuar y;12007  R3 H, (G -Co)-al kyl,
’ -C6)-al kyl ene-aryl, -C(O-aryl, (Cl-C6)-alkylene
heterocycle, CO (G -C6)-alkyl; 5 R4, RS H R6, R7 H
R8 H; 0 RO H RIO0O H 15 and the physiologically
R8 (ol erat®dd salts thereof. 5. The use of the conpounds
as claimed in one or nore of clainms 1 to 4 for
produci ng a nedicanent. 20 6. A nedi canent conpri sing
RY9 one or Hyfe-(4)-alkyk conpounds as clainmed in one or nore
of -

R10 H, (C,-Cy)-alkyl;

and the physiologically tolerated salts thereof.

4. A compound of the formula I, as claimed in one or more of claims 1 to 3, wherein

the meanings therein are

R1 phenyl, where phenyl may be substituted one or more times by F, Cl, Br, (CHa)o.

20H, (C,-Ce)-alkyl, (C;-Cg)-alkenyl, (C,-Cg)-alkynyl, CF;, OCFi, N(RRI10),
piperidinone, piperazine, piperazinone, N-(C,-Cs-alkylene)piperazine, N-(C;-Cs-
alkylene)piperazinone, morpholine, - thiomorpholine, NO;, CN, O-(C;-C¢)-alkyl,
S(0)o2-(C1-Ce)-alkyl, SO,-N(R)R10), CO-(C,-Cg)-alkyl, COOH, (C,-Cq¢)-alkylene-

COOH, COO(C,-Ce)-alkyl, (Ci-Ce)-alkylene-COO(C;-Ce)-alkyl, C3-Cro-cycloalkyl,

phenyl where these piperidinone, piperazine, piperazinone, N-(C;-Cg)-
- alkylene)piperazine, N-(C;-Cs-alkylene)piperazinone, morpholine, thiomorpholine

and phenylrings may be substituted one or more times by F, Cl, Br, (CH,)>0H,

COOH, CN, NO,, ——(C.-CG)-alkyl,—NH—O—(Cg—Cs)—.alkyl, -(CO)-NH-0-(C,-Cg)- |

alkylene-N(R9)(R10), -(CO)-(C;-Ce)-alkyl, -(C,-Cs)-alkyl, CFs, OCF3, N(R)R10);

R2 H, (C,-Ce¢)-alkyl, —C(O)O-(Cl-Cﬁ)—élkyl, ~(C1-Ce)-alkylene-C(O))-(C,-C)-alkyl, -
_ COOH, -(C,-Cg)-alkylene-COOH,;
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claims 1 to 4. 7. A medicanment conprising one nor e

of the conpounds as claimed b ongpor nn?e of Q%FEPﬂ§2007
1to 4 and at | east one other active ingredient. 25 8.

A nedi canent as clainmed in claim7, wherein the other
active ingredient conprises one or nore

antidia LCS, ogl y, 1,C, active |ngredi ent l\/fECoA
R3¢ educt aglghli: ’ﬁﬁf) Eﬁrt%/ygr @‘"6§%YEG§F' ! d.@g& t @Téﬁ)‘aﬂy enc-
I nhi bi t BétsrocyREPAFDgemR)-aAgeni sts, PPAR al pha agoni st s,
PPAR al pha/ gamma agoni sts, fibrates, MIP inhibitors,
bile acid absorption inhibitors, CETP 30 inhibitors,
R4,%gk§|/_mer' bil e acid adsorbents, LDL receptor inducers,
[

inhfbitors, antioxidants, |ipoprotein |ipase
inhibitors, ATP-citrate |yase inhibitors, squal ene
nthetase inhibitors, |ipoprotein(a) antagonists,

R6, ¥pase Hanibitors, insulins, sul f onyl ur eas,
bi guani des, neglitinides, thiazolidinediones,
a-gl ucosidase inhibitors, active ingredients which act
R8 on the HATP-dependent potassi um channel of the beta
cells, CART agonists, NPY agonists, M4 60 25 January
2007 agoni sts, orexin agonists, H3 agonists, TNF
RY agoni stg, CRF agonists, CRF BP antagonists, urocortin
agoni sts, 03 agonists, MSH (nel anocyte-stinulating
hor none) agoni sts, CCK agonists, serotonin reuptake
i nhi bi tors, m xed serotoninergic and noradrenergic
conmpounds, 5HT agoni sts, bonbesin agonists, galanin
ant agoni sts, growth hornones, growh hornone 5
rel easi ng conmpounds, TRH agoni sts, uncoupling protein
and the physpologignllyaoleraied saligttheneafgoni sts, DA agoni sts
(bronocriptine, Doprexin), |ipasel/anylase inhibitors,
PPAR nodul ators, RXR nodulators or TR-(3 agoni sts or
5. anfieaisaif descontbouhBeadidlgind ih e 6PV S aidss L1044 Miroducing a
in one or nore of clainms 1 to 4 for producing a 10
mediggpeitanent for reducing bl ood gl ucose.

R10

6. A medicament comprising one or more of the compounds as claimed in one or more of

claims 1 to 4.

7. A medicament comprising one or more of the compounds as claimed in one or more of

claims 1 to 4 and at least one other active ingredient.

8.. A medicament as claimed in claim 7, wherein the other active ingredient comprises
one or more antidiabetics, hypoglycemic active ingredients, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors, CETP
inhibitors, polymeric bile acid adsorbents,' LDL receptor inducers, ACAT inhibitors,
antioxidants, lipoprotein lipase inhibitors, ATP-citrate lyase irhibitors, squalene synthetase

inhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,

megltinides, thiazolidinediones, a-glucosidase inhibitors, active ingredients which act on the

ATP-dependent potassium channel of the beta cells, CART agonists, NPY agonists, MC4
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10. The use of the conpounds as clained in one nor
of claims 1 to 4 for producim§ a nedicanent f%§53[rlﬂgry62007
treatnment of type Il diabetes. 15 11. The use of the

conpounds as clained in one or nore of clains 1 to 4
agopists, orexdy @eerysts, Himgvwstse MINF agoniste GRIeagonssis, GRF BP antagonists,

di st ur bances,.of li.pid car bohydrate nmetagbolism 12,
“mﬁ‘r{@{“ u%ggflﬁfs’ e 26 ulkﬁgf 4@81"1“81:%-&%138% opmpgi caggiits, CCK
agofilsl B¥rolontPrefipfaRé iMFRNS G4 seﬂ&ﬁﬂ? hd ﬁlefad;eg@r%c compounds,

treatment of arteriosclerotic manifestations. 2
SHTlagoniste, bdmbdsin egompstn, gdlenms ardhginists) growthrienmmonespzeowth hormone-
claims_ 1 to 4 roduci n medi.c ny for the . .
et FRmmobi TRE PR ineitafloe Proteis 2ot eiulalgisy eptin agonists,
DA Rigofhdtl o&%rﬁomhaan@}&xigg MYab& i Pla®N BihMitoPO PP AR mlddflators, RXR
conpounds as 25 clainmed in one or nore of clains 1 to
modplatogsior AReP aperigesr amplictgninge active ingredient with a
pharmaceutically suitable carrier and converting this
m xture into a formsuitable for admnistration

9. The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

medicament for reducing blood glucose.

10.  The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

medicament for the treatment of type II diabetes.

11. The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

medicament for the treatment of disturbances of lipid and carbohydrate metabolism.

12.  The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

medicament for the freatment of arteriosclerotic manifestations.

13.  The use of the compounds as claimed in one or more of claims 1 to 4 for producing a

medicament for the treatment of insulin resistance.

14. A process for producing 2 medicament comprising one or more of the compounds as

claimed in one or more of claims 1 to 4, which comprises mixing the active ingredient with a

pharmaceutically suitable carrier and converting this mixture into a form suitable for

administration.




